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Motherhood with Spinal Cord Injury 
Ms Wendy Fraser1, Ms Vicky Machen 
1Pqsa, Dulwich, Australia 

In Lifestyle Support at PQSA we are increasingly turning our attention to the impact of a spinal cord injury 
on pregnancy, childbirth, and parenting. This paper draws on case studies of current individuals, families 
utilising a multimedia approach to present innovative hints and tips to people living with a spinal cord injury 
and providers in relation to parenting. Shared support arrangements between, families, providers and non-
government organisations are complex and fluid in its delivery. PQSA is currently working with several 
individuals in this arrangement. The balance between providing support to clients, maintaining relationships 
with families and ensuring a person-centred delivery style led by the knowledge and experience of peer 
support workers is invaluable.  
 
PQSA has produced a series of videos of people with a spinal cord injury sharing their life experiences. All 
the videos we have filmed are located at www.pqsa.asn.au/videos. 
 
This presentation includes two short videos - “Planning to be a Mum with a spinal cord injury” and “Life as a 
Mum with a spinal cord injury”, featuring two mums and Vicky Machen, PQSA Peer Support Advocate, who 
is interviewing them. The idea for the film was born from Vicky and based on "You Can’t Ask That" shown on 
ABC. Further, the paper explores family relationships, notably the variety of ways in which clients and their 
families are defined and understood as parents, as well as the challenges encountered by those seeking to 
become parents post a spinal cord injury. We draw attention to the way stigma continues to function as a 
barrier to successful engagement with the broader community for parents living with a spinal cord injury 
and explore some of the approaches taken by Yvette and Elise as mothers in overcoming or adapting to 
these challenges. 
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'I like the feeling of contributing’: perspectives of successful employment 
following spinal cord injury or disorder 
Dr Diana Dorstyn1, Professor Anna Chur-Hansen1, Ms. Ella Mansell1, Dr. Gregory Murphy2, Associate Professor 
Rachel Roberts1, Mr. Peter Stewart3, Ms. Elizabeth Potter1, Professor Ian Kneebone4, Dr. Ashley Craig5 

1University Of Adelaide, Adelaide, Australia, 2La Trobe University, Bundoora, Australia, 3The Paraplegic and Quadriplegic 
Association of South Australia , Adelaide, Australia, 4University of Technology Sydney, Ultimo, Australia, 5University of 
Sydney, Kolling Institute of Medical Research, Royal North Shore Hospital, St Leonards, Australia 

Introduction: Employment remains the exception for those with a spinal cord injury or spinal disorder 
(SCI/D). This is despite increased research efforts and interventions to enhance return to work outcomes.  
Notably, research in this area remains overly focused on simple, point-in-time vocational-rehabilitation 
outcomes (for example, employment status at two years post-SCI).  Far less is known about stakeholders’ 
perceptions and experiences of successful pathways to employment. 
 
Methods: In-depth, semi-structured interviews were conducted with eight consumers (14-30 years post-
SCI/D) and four rehabilitation professionals from a state-wide disability service provider in South Australia.  
Questions explored the factors that influence successful employment in the competitive job market for 
persons with a SCI/D.   
 
Results: Analysis of interview transcripts identified three salient themes across both stakeholder groups: 1) 
characteristics of the individual - including personal motivators of employment (e.g., sense of purpose, 
importance to quality of life) and proactive self-management of SCI/D; 2) the socioeconomic, physical and 
cultural work environment -  particularly employers’ flexibility and openness to workplace accommodations; 
and 3) the job itself - with timely job assessments, graduation of work roles and responsibilities, and 
opportunities for upskilling and retraining, deemed critical for safe and meaningful participation. 
 
Conclusions: Our findings illustrate the need to adopt an individualised perspective that considers the 
person’s attitudes and interests, as well as those of employers, when delivering employment supports. This 
can be achieved by extending support services beyond skills training to incorporate motivational support 
and self-care education, in addition to effective supports for employers. Applied models, such as the 
Person-Environment-Occupation model, may provide a useful framework for interventions targeting the 
psychological, social, organisation and policy factors that can facilitate return to work following SCI/D. 
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The potential effects of concomitant traumatic brain injury (TBI) on the 
survival, and neurological and functional recovery after traumatic spinal 
cord injury (SCI)  
Dr Julio Furlan1 

1KITE-Toronto Rehabilitation Institute, UHN; University of Toronto, Toronto, Canada 

Introduction: The frequency of concomitant TBI in patients with SCI was estimated to be 32.5% in a recently 
published meta-analysis (Pandrich et al, 2020). While individuals with a dual diagnosis may require longer 
hospitalization with increased healthcare costs, the effects of concomitant TBI on the survival and recovery 
after SCI remain under-studied. This study examined the potential effects of concomitant TBI on the survival 
and neurological recovery within the first year following acute traumatic SCI.  
Methods:  This retrospective cohort study includes all patients who were enrolled into the Third National 
Spinal Cord Injury Study (NASCIS-3). TBI was defined as a Glasgow coma score (GCS) below 15 at admission 
in an acute care facility. The group of individuals with dual diagnosis (SCI+TBI) was compared with the group 
of individuals with SCI alone regarding survival, and neurological and functional outcomes within the first 
year following SCI. Survival was analyzed using Kaplan-Meier curve and log-rank test. Neurological recovery 
included the NASCIS motor, sensory and pain scores. Functional outcome was determined using Functional 
Independence Measure (FIM). Data were also analyzed using multiple regression models adjusted for the 
major potential confounders (i.e. baseline neurological status, age at SCI onset, sex, NASCIS-3 protocol, 
blood alcohol level at admission, and level and severity of SCI).  
Results: There were 76 females and 423 males with mean age of 35.7 years (range from 14 to 92 years) who 
mostly sustained cervical SCI due to motor vehicle accident followed by falls. Of the 499 cases, there were 
413 individuals in the SCI-only group and 86 individuals in the dual-diagnosis group (17.2%; GCS from 10 to 
14). Both groups were comparable regarding age (p=0.7101) and sex distribution (p=0.6207). However, the 
dual-diagnosis group had higher proportion of complete (p=0.0059) and cervical SCI (p=0.0031) than SCI-
only group. There was a trend towards a greater frequency of motor vehicle accidents in the dual-diagnosis 
group (p=0.0597). Likewise, the dual-diagnosis group had a greater proportion of individuals who received 
48-hour methylprednisolone regimen than the SCI-only group (p=0.0384).  
Survival analysis revealed the dual-diagnosis group did not significantly differ from the SCI-only group 
regarding survival within the first year post-SCI.  
Among the survivors, the dual-diagnosis group showed significantly lower neurological scores on admission 
and at 1 year post-SCI, and lower FIM scores at 1 year post-SCI than individuals in the SCI-only group. Using 
multiple regression analyses, all neurological outcomes (including motor, sensory and pain scores) and 
functional outcome (as assessed using total FIM score) at 1 year after SCI were not significantly associated 
with the concomitant TBI after adjusting for the major potential confounders.  
Conclusions: The results of this study suggest that individuals in the dual-diagnosis group had more severe 
and cervical SCI that resulted in less favorable neurological and functional outcomes than in the SCI-only 
group. However, the coexistence of TBI and SCI did not appear to intrinsically affect the neurological and 
functional recovery within the first year after trauma. Furthermore, concomitant TBI did not significantly 
affect survival within the first year following acute traumatic SCI.  
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Co-designed healthcare transition interventions for young people with 
chronic conditions: A scoping review 
Mrs Emily Bray1, Dr Bronwyn Everett1,2, Dr Ajesh George1,2, Dr Yenna Salamonson1,2, Dr Lucie Ramjan1,2 
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Applied Medical Research, Liverpool, Australia 

Introduction 
Young people with spinal cord injuries (SCI) often encounter significant challenges transitioning from 
paediatric to adult healthcare services. Healthcare transition (HCT) interventions for young people with 
chronic conditions can improve outcomes including independence, self-management, disease knowledge, 
engagement with healthcare providers, and quality of life. Few studies however, have explored the 
structure and content of HCT interventions specifically tailored to the unique needs of young people with 
SCI. Further, although the employment of participatory research methodology and engagement of 
individuals with lived experience in the co-design process has been advocated, a preliminary review of the 
literature did not identify any evidence exploring the use of participatory research methodology in the 
design of HCT interventions for young people with SCI. These gaps support the need for research to focus on 
HCT interventions that engage young people with lived experience of SCI in service design and 
improvement. The aim of this scoping review was to provide an exposition of the scope of the literature on 
HCT interventions that have been co-designed with young people with chronic conditions, and to determine 
their feasibility. This review was broadened to include young people with any chronic condition due to the 
lack of literature around SCI. 
 
Method 
The methodological framework for this scoping review followed the five-stage approach developed by 
Arksey and O’Malley and was conducted in accordance with the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) reporting guideline. A systematic 
search of five electronic databases, including Scopus, CINAHL, Medline-Ovid, Cochrane and PsycINFO was 
conducted up until May 2020. To address the study objective, customised search strategies were developed 
for each database, using combinations of Boolean operators, truncations and Medical Subject Headings. The 
scoping review evaluated the feasibility of co-designing HCT interventions with young people with chronic 
conditions. Location of study site, type of study design, study population, description of the intervention, 
co-design methods, feasibility evidenced using Bowen and colleagues’ framework, and outcome measures 
were extracted for review. 
 
Results 
A total of 21 studies were included, relating to 17 HCT interventions that extended across multiple medical 
specialties. Among the studies, five out of the eight dimensions of Bowen and colleagues’ framework were 
measured (acceptability, demand, implementation, practicality, and limited efficacy testing). All HCT 
interventions were feasible. Two used a participatory action research approach, while six described the use 
of a co-design approach and nine used principles of co-design. Only three studies reported either a detailed 
description of the method or the participatory action research methodology used in the process of co-
design and none reported on the facilitators or barriers. There was no standard HCT intervention; 
characteristics, format and mode of delivery varied.  
 
Conclusions 



It is feasible to co-design HCT interventions for young people with chronic conditions yet the co-design 
process has not been comprehensively described or evaluated. Future research should focus on not only the 
development of HCT interventions for young people with SCI but on the co-design of HCT interventions with 
the experts, namely young people with lived experience.
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Intensive functional neurorehabilitation of 84 Paraplegic dogs affected by 
spinal cord injury 
Dr Ângela Martins1,2, Dr  Débora Gouveia1, Dr Ana Cardoso1, Professor Inês Viegas1, Professor António 
Ferreira3 

1Hospital Veterinário Da Arrábida, Azeitão, Portugal, 2Faculdade de Medicina Veterinária - Universidade Lusófona de 
Humanidades e Tecnologias (FMV-ULHT), Lisboa, Portugal, 3Faculdade de Medicina Veterinária - Universidade de Lisboa 
(FMV-UL), Lisboa, Portugal 

Introduction: 
 
Intensive rehabilitation training (IRT) may be applied in ASIA A and ASIA B (American Spinal Injury 
Association) human patients, targeting functional recovery. Small animals, such as dogs classified according 
to the Modified Frankel Scale (MFS) as grade 0, deep pain perception negative (DPP -) or grade 1, deep pain 
perception positive (DPP+), were considered a study model by similarities in the disease.  
IRT aims the recovery of DPP or functional recovery on discomplete spinal cord injury (SCI) due to the 
integration of supraspinal and afferent information on sub-lesional circuitry that plays a critical role in 
facilitation of spinal sensorimotor network.  
The main goal of this study was to promote a new therapeutic approach that may improve life quality.  
 
Methods: 
 
A prospective clinical study with a large cohort of 84 dogs that comprised mostly chondrodystrophic breeds, 
diagnosed, by computerized tomography or magnetic resonance imaging, with a T10-L3 upper motor 
neuron disc disease by extrusion treated by hemilaminectomy. All had post-surgical grade 0 or 1, according 
to the MFS, and were admitted into an IRT protocol within a maximum of 3 months period. Outcomes were 
recorded on day 1, 3, 7, 15, 30, 45, 60, 75, 90 and follow-ups taken 8-10 days, 1 month and 6 months after 
medical discharge, and a few also after 1 and 2 years. 
The IRT was based on a multidisciplinary approach, including repetitive locomotor training, functional 
electrical stimulation (FES) and transcutaneous electrical stimulation (TCES), and their role on new 
intraspinal circuits, improved by neuromodulation of the spinal rhythm-generating circuitry.  
  
 
Results: 
 
Of the 55 dogs admitted with grade 1, 100% achieved functionality with residual proprioceptive deficits. Of 
the 29 dogs admitted with grade 0, 16 of them were discharged in ambulatory state with 6 recovering DPP 
in the first 4 weeks and the other 10 achieving a functional “spinal reflex” locomotion. Total functionality 
was observed in 79.8% (67/84). A pattern of sustained functional “spinal reflex” locomotion was observed in 
30% of the dogs and maintained over 2 years.  
 
Conclusion: 
 
This study showed a clinical perspective of possible neural plasticity that allowed recovery with 
independence and quality of life for patients with discomplete SCI. Thus, more studies with small animals 
should be performed in a clinical environment to increase data that may help neuro-recovery in ASIA A and 
B human patients.   
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Rehabilitation Outcome in People with Spinal Cord Injuries Resulting from 
Diving in South Korea  
Dr Jae-hyun Yun1,2, Prof You Gyoung Yi1,3, M.D. Jinyoung Lee1,3, M.D., Ph.D. Moon Suk Bang1,2,3 

1Department of Rehabilitation Medicine, Seoul National University College of Medicine, Seoul, South Korea, 2Department 
of Rehabilitation Medicine, Seoul National University Hospital, Seoul, South Korea, 3Department of Rehabilitation 
Medicine, National Traffic Injury Rehabilitation Hospital, Yangpyeong, South Korea 

Introduction: As economy of South Korea grows, interest in leisure activity and sports has been increasing, 
and diving is no longer a rare cause of traumatic spinal cord injury (SCI). To prevent SCI due to diving 
accident, general information and risk factors are necessary, but there has been a paucity of studies about 
SCI due to diving accident in South Korea. The purpose of this study is to describe the demographics and 
neurological outcomes in people with diving injuries of the cervical spine. We also investigated 
circumstances at the time of diving injury in order to identify the risk factors, and general rehabilitation 
outcomes after SCI. 
 
Methods: People with SCI due to diving accident who went to Seoul National University Hospital from 2000 
to 2019 and National Traffic Injury Rehabilitation Hospital from 2014 to 2019 were investigated. The 
electronic medical records were reviewed for medical and neurologic information. Then, telephone 
interviews were performed with questionnaire regarding specific circumstances at the time of injury and 
social status.   
 
Results: A total of 33 people with SCI due to diving accident were analysed and 27 persons responded to 
telephone interviews. 32 (97%) participants were male and 27 (81.8%) were younger than 40 years at the 
time of injury. American Spinal Injury Association A grade was the most common with 16 (48.5%) 
participants, and C4 was the most common neurologic level of the injury (n=13, 39.4%). SCI due to diving 
accident most commonly occurred in swimming pool in holiday lodge (n=12, 36.4%). 5 out of 13 married 
couples with motor complete deficit were divorced or separated after injury. 8 out of 33 persons started 
their job or study again after injury, with mean (SD) return time 33 (24.4) months.  
 
Conclusions: SCI resulting from diving accident causes not only functional severe impairment but also 
changes of marital and employment status. Our study can be used as basic source of education and publicity 
needed to prevent further SCI due to diving accident.  
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Dysbaric osteonecrosis of the humeral head in a patient with type 2 
decompressive sickness.  
Dr Lin Cheng1, Dr Pedro Silva2, Dr Raef  Dahab1 

1Salford Royal NHS foundation trust, Salford, United Kingdom, 2Spinal injuries unit, Southport General hospital, Southport, 
United Kingdom 

Introduction: 
Dysbaric osteonecrosis, albeit rare, have been reported in patients with decompression sickness.  
We report a patient with dysbaric osteonecrosis, diagnosed 60 days after presenting with decompression 
sickness. 
 
Case Presentation: 
A 38 year old, previously fit and healthy male, noted his tank running out of air at approximately 40-50 
meters while diving, surfaced rapidly before losing consciousness. Upon regaining consciousness, he noted 
loss of power on all four limbs. He was completed 26 sessions of hyperbaric oxygen treatment. 
MR of the spine noted T2 abnormality in the upper cervical spine, with some involvement of the central 
grey matter and the remainder of the cord. 
According to the International Standards for Neurological Classification of Spinal Cord Injury, it was noted 
clinically that the patient had T9 neurological level with ASIA impairment scale A. 
MRI of the shoulder was performed, 60 days since initial presentation, noted non-specific subcortical 
oedema of the humeral head, which suggested early osteonecrosis. 
 
Discussion: 
Dysbaric osteonecrosis is rare but remains extremely important to be recognised as a potential complication 
from decompressive sickness. The increased risk of pathological fractures with dysbaric osteonecrosis plays 
an important role as it may alter the rehabilitation prescription.  
One of the unique features of this case, apart from its rarity, was that it was diagnosed 60 days from his 
initial presentation, when he has passed his acute phase of illness.  



 

26 

“You were lying in limbo and you knew nothing”:  A thematic analysis of 
the information needs of spinal cord injured patients and family members 
in acute care. 
Ms Clodagh Cogley1, Dr. Maeve Nolan1, Dr Eimear Smith1, Dr. Paul D'Alton1 

1University College Dublin, Dublin, Ireland 

Introduction: It is widely recognised that education for SCI patients is essential for optimal health, wellbeing 
and independence. Similarly, family members consistently report that timely information is one of their 
most important needs, particularly in the early stages following SCI. Because of long waiting lists for 
rehabilitation in countries including Canada, Ireland, Australia, Canada, Italy and the UK, SCI patients often 
spend months in acute care. However to our knowledge there has been no research focusing on the 
information needs of patients in acute care before rehabilitation, nor on the information needs of family 
members in general. We we aimed to redress the lack of research on the information needs of spinal cord 
injured (SCI) patients and family members in acute care, in order to inform the provision of appropriate 
information supports during this time.  
Methods: Semi-structured interviews were conducted with seven traumatic SCI patients and six of their 
family members. Reflexive thematic analysis was used to analyse and interpret the data.  
Findings: Five themes were generated: 1) “You were lying in limbo and you knew nothing” describes how 
the patient being situated in non-specialist acute care limited participants’ access to information; 2) “You’ll 
never walk again” is not enough describes the need for information about the effects of SCI and the 
management of secondary conditions; 3) “The delivery was awful” demonstrates the importance of 
explaining information clearly and empathically; 4) “It was going in one ear and out the other” highlights the 
need for ongoing conversations with healthcare professionals, as participants often had difficulty retaining 
information provided in the early stages post-injury; and 5) “Hope” not “false hope” discusses the 
importance of giving patients and family members hope while being realistic about potential recovery. 
Conclusion: SCI patients and family members had significant unmet information needs in acute care. 
Addressing the issues raised in this study should enhance patients’ and family members’ access to, 
satisfaction with, and understanding of SCI-related information, and may reduce psychological distress 
during this difficult time.  
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Not all chronic pain in a tetraplegic patient is neuropathic: a case report 
Dr Carla Braga Martins, Mr Daniel Bicalho, Dr Paulo Sergio Beraldo, Mrs Poliana Grasser, Mrs Gabriela Brasil 
1SARAH Network of Rehabilitation Hospitals, Brasilia, Brazil 

Introduction 
Prevalence of chronic pain following spinal cord injury (SCI) is high as around 75%. Worst, one third of these 
people reported severe pain. It is a challenging complication that can remain throughout life with the 
potential to impact heavily on the wellbeing and functioning of SCI persons. It can limit daily living activities, 
make dependence on medication and continuous care, develop social withdrawal, and lead to a depressive 
mood. 
 
Methods: 
Information was obtained by chart review, patient evaluation and literature review. 
 
Case Report 
61 years, male, married, brazilian, retired. Admitted to SARAH in 1986, diagnosed with tetraplegia AIS A 
sensitive level C5/C7 and motor level C7, due to gun shot in 1986. Neurogenic bladder and bowel, spasticity 
and chronic pain. 
Syringomyelia diagnosed in 2005, adhesiolisis was performed in 2017, due to increase in pain in upper 
limbs , spasticity and syringomyelia evaluated in MRI. In 2018 presented loss of strength in elbow extension. 
Was submitted to a second adhesiolisis C4-T2 and dural enlargement. Reported a car accident in 1999 with 
a costal arch fracture in the left side.  
Remained with chronic pain in upper limbs, worst in the left side. There was no improvement in pain 
complaints with drug adjustments, nor with the surgical procedures for syringomyelia.  
Admitted in pain ambulatory in June 2019. Since the costal arch fracture evolved with pain in the scapular 
region. Defined as an intermittent crisis of stabbing and sensation of "pullout of the scapular muscles and 
left upper limb", regardless of the movement of the limb. The pain was graded at 9 on the visual analogue 
pain scale and occurred several times a day, lasting about 30 seconds. 
Sleep was restorative. History of depression associated with pain and reduced social activity. 
Medication: gabapentin, 3.600mg/day, nortriptyline 50 mg/day; baclofen 60 mg/day and desvenlafaxine 50 
mg /day. 
Presented active trigger points that reproduced his pain in the left escapular side at medium rhomboid, 
smaller round, scapular lift, infraspinatus. Diffuse palpation pain in the left cervical musculature. 
Diagnostic hypothesis: chronic myofascial pain secondary to previous chest trauma, worsened by 
positioning in the wheelchair. 
Proposed gradual withdrawal of gabapentin and physiotherapy assessment. 
Five months later, after physiotherapy, there was a complete improvement in pain. Carried out a complete 
withdrawal of Gabapentin and Baclofen. Using desvenlafaxine 50mg/day and nortriptyline 50mg /day. 
Was hospitalized at SARAH for rehabilitation. Remained pain free, which enabled his active participation in 
the program, a fact that had never occurred before.  
Was discharged from the hospital in an adapted wheelchair, needing help for some activities of daily living. 
Using Nortriptyline 50 mg daily (oriented dose reduction and suspension). 
 
Conclusions 



This case shows how important it is to remember that not all pain in spinal cord injured patients are 
neuropathic. There is musculoskeletal pain, visceral pain and they can overlap. Is mandatory to perform 
anamnesis and physical exam directed to the assessment and appropriate treatment of pain.
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Pity or pedestal – media portrayal of spinal cord injury and impact on lived 
experiences.  
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Introduction: Media can shape attitudes towards people with disability, including those with spinal cord 
injury (SCI). The aim of this study was to investigate media portrayal of SCI as perceived by people with SCI 
and examine its impact on lived experiences. 
 
Method: This qualitative study followed a phenomenological framework. Participants (n=24), recruited 
using purposive and snowball sampling, completed in-depth, semi-structured interviews. Thematic data 
analysis followed an iterative, inductive process. 
 
Results: Participants described media portrayed SCI through a narrow lens, explaining how people with SCI 
were portrayed as either ‘pity or pedestal’ or they were ‘absent’. Participants perceived media portrayed an 
inaccurate picture of their lived experience that fed misunderstandings of SCI. This portrayal fostered 
unreasonable public assumptions and expectations about living with SCI, and presented as uncomfortable 
interactions and inappropriate remarks from others. The impact for participants was a burden to explain SCI 
and justify what it meant for them. To improve public understanding and reduce the negative impact on 
their lives, people with SCI would like media to portray a broader, more authentic representation of SCI. 
 
Conclusion: People with SCI perceived a narrow and inaccurate portrayal of SCI in media that overlooked 
potential quality of life, overshadowed health and life domains considered important to them, and 
reinforced the idea that SCI can be overcome. Understanding media informed societal attitudes can help 
clinicians identify potential barriers to participation and community integration for people with SCI, and 
provides an alternate lens to the acute and rehabilitation experience for patients, families, and friends. 
People with SCI were mostly concerned with what was absent in media portrayal of SCI rather than what 
was present. Action for change exists in promoting information, expanding narratives, and raising 
awareness to diverse abilities of people with SCI. 
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Introduction: Health organizations use to measure patient satisfaction to assess quality of care and service. 
Some studies, however, showed a possible effect of the patients’ clinical, demographic, or social 
characteristics on this measurement. This study examined associations between personal characteristics 
and inpatient satisfaction, to evaluate the relationship between satisfaction scores and quality of care and 
service in rehabilitation. 
Methods: Fifty-two inpatients of a spinal rehabilitation department participated anonymously in a large 
patient satisfaction survey, in 2017. Ninety-six other inpatients of that department, hospitalized between 
2017-2019, whose personal details were known, with spinal cord injuries (SCI), extensive 
polyradiculoneuropathy, and a small number of other disabling conditions, completed the same 
questionnaires. Findings of the questionnaires were compared between the two groups using Mann-
Whitney non-parametric tests for independent samples. The relationship between individual characteristics 
and satisfaction were examined in the group of identified patients, using Pearson correlations, t-test, Mann-
Whitney test, and analysis of variance. 
Results: The differences between the scores of the two groups were non-significant (p>0.05), both for total 
satisfaction and for specific sub-categories. For the anonymous group, the total score was 86.05, and for the 
identified patients it was 86.21 in 2017 and 88.75 in 2017-2019. The only patient characteristics that 
significantly affected total satisfaction were years of education, perception of progress during rehabilitation, 
and SCIARMI score at discharge (p<0.005). Their contribution to the total satisfaction variance, however, 
was relatively small (R²=0.283). 
Conclusions: The similarity in findings between the groups supports the validity of the questionnaires. The 
influence of patient characteristics on total satisfaction was small, indicating that satisfaction scores reflect 
mainly the quality of care and service in the examined spinal rehabilitation department. 
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Are Seat Pressure Measurements consistent and reliable? 
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Introduction  
Pressure measurements in order to detect risks for pressure sores in the wheelchair bound spinal cord 
injury (SCI) population are available for quite some time. Unfortunately knowledge about the reliability and 
clinical importance is still limited. Above all there are no clear-cut results whether the widely used 
measurement technique by placing the measurement mat under the patient in the wheelchair and the 
subsequent immediate performance of the measurement is reliable. There are some doubts whether the 
results obtained by repeating the measurement after 30 minutes or 90 minutes are reliable, because 
patients will probably move and shift the centers of pressure. 
We hypothesized that the distribution of pressure while sitting will change over time, but that it will become 
stable once a final “comfortable” sitting position has been reached. 
 
Methods 
The study was conducted in the SCI Center of the Klinikum Bayreuth GmbH, Germany. The study population 
included of 34 adult (age: 18-80) wheelchair dependent SCI persons. The measurements were performed in 
the wheelchair while using a seat pressure mat (BodiTrak®). The measurements were obtained according to 
the instructions of the manufacturer immediately after placement of the patient (0 minutes) and 30 and 90 
minutes after placement. Mean pressure, maximum pressure, surface under load were obtained and 
processed into colored graphs. The results were furthermore subject of statistical analysis (t-test, ICC with 
SPSS and graphic analysis using Python). In order to recognize deviations of the measurement, additional 
measurements with a reference weight were performed. 
 
Results 
The primary measurement differed significantly from the following measurements (30 and 90 minutes). The 
measurements after 30 minutes were consistent. The measurements with the reference weight reflected 
these differences. 
 
Discussion 
In order to obtain reliable seating pressure measurements it seems to be necessary to allow for a 30 minute 
interval between the placement of the patient and the measurement. Measurements taken earlier tend to 
be misleading. The effect may be partially due to the measurement method depending on the mat used 
since they were also recognizable when the reference weight was in place. Fortunately shifts in the position 
of the patient over time did not appear to be of much significance. Since no further changes were noted 
taking late measurements (90 minutes) these measurements can be omitted in clinical practice.
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Introduction: 
Traumatic spinal cord injury (SCI) remains a burden for the patient, family and ultimately the society. 
Somehow, this condition is dynamic and, with time, can provoke a wide variety of changes. Some of these 
can lead to a series of complications, which rival with the neurological deficits per se, with impact on 
function and quality of life. Syringomyelia is an uncommon and potentially devastating complication of 
spinal cord injury and the onset of neuropathic pain or its worsening may be one of the first symptoms in 
this condition. Maintain a high degree of suspicion and establishing an early diagnosis of syringomyelia are 
essential to minimize the worsening of neurological sequelae. These ideals motivated us to present this case 
report. 
 
Methods: 
Information was obtained by chart review, patient evaluation and literature review and was approved by 
the Ethics Committee of SARAH Hospital. 
 
Case Report: 
25 years, male, brazilian, retired. Admitted to SARAH Rehabilitation Hospital in 25/may/2011, diagnosed 
with paraplegia, AIS A, sensory level T3 and motor level T3 after spinal trauma due to a motorcycle accident 
in 05/march/2011. Underwent thoracic arthrodesis from T3 to T7 in 14/march/2011. He did not have 
spasticity or neuropathic pain. 
Participated in a rehabilitation program from November to December 2011, achieving independence in 
activities of daily living in a wheelchair. He was discharged from hospital without pain complaints and 
maintained regular annual outpatient follow-up. 
He returned in june 2019 complaining of pain in his right shoulder with radiation to the cervical region. He 
also reported paresthesia, burning and tingling in his right hand, which radiated up to the elbow. This pain 
was classified as 6/10 on the Visual Analogue Scale. He also referred onset of lower limb spasticity and 
baclofen was started. 
He performed complementary exams on 26/june/2019 with electroneuromyography of the upper limbs that 
showed a pre-ganglionic involvement on the right C7/T1 myotomes, in addition to magnetic resonance of 
the spine that showed accentuated continuous syrinx, starting at the plane of C1-C2 with greater caliber in 
the cervicothoracic transition.  
He underwent neurosurgery to remove thoracic osteosynthesis material, T4/T5/T6 laminotomy with 
arachnoid adhesiolysis and dural enlargement on 20/august/2019. He was reassessed at the outpatient 
clinic in october 2019, reporting an improvement in the sensation of cramping and tingling in the right 
upper limb, disappearance of the pain complaint in electric shock in the right upper limb. There was a 
significant improvement in spasticity and the baclofen was discontinued. 
 
Conclusions: 
This case illustrates how important it is to be aware to new onset of neuropathic pain in patient with spinal 
cord injury. More important, always look for possible secondary diagnoses associated with the worsening or 
change in the usual pain pattern or clinical condition. Do not limit yourself to treating only the pain 



symptom. Post-traumatic syringomyelia is a complication that can cause a significant functional worsening 
in the patient. Early diagnosis and early treatment of this complication can minimize permanent 
neurological damage, in addition to symptomatic relief and improvement of quality of life.
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Introduction  
Improving ambulation / gait performance in persons with spinal cord injury (SCI) is a main goal and 
simultaneously major challenge. 3D Gait analysis (3D GA) is an effective and valid method to evaluate 
dynamic patterns in an objective way. 3D GA has proved to be essential for surgical and rehabilitative 
planning and post treatment assessment. The goal of this study was to describe changes in gait parameters 
in patients with SCI, changes in the lower extremities' muscle strength and the need of additional walking 
aids during/ between primary rehabilitation and outpatient rehabilitation. 
 
Methods 
Retrospective gait analysis (Gait speed, stride length, cadence) of persons with a newly acquired SCI, 
assessed in the years 2017-2019, who were assessed twice using a 3D GA (Qualisys Motion Capture, 
Markermodell: IOR). First 3D GA was assessed during primary inpatient rehabilitation and the second 
assessment was performed approximately 7 months after discharge during a regular outpatient follow-up 
appointment.  
 
Results 
Data of 23 persons (17 men / 6 women) with a traumatic SCI (AIS-A-D) were included for data analysis. The 
median time from diagnosis of SCI to first analysis was 161.2 days (min-max: 44.6-278.8 days) and from 
discharge to follow-up analysis was 7.4 months (min-max: 3.0-25.3 months). 
At the initial inpatient analysis, in daily practice 15 persons were dependent on (forearm) crutches and 3 
patients used unilateral or bilateral lower leg orthotic devices. In the outpatient setting, 7 persons still used 
(forearm) crutches and one person was dependent on an orthotic device. 
Gait speed improved with 25.7% from 48.9 (17.8-77-7) m/min to 61.5 (37.6 - 85.2) m/min, stride length 
from 1.09 (0.76 - 1.39) m to 1.15 (0.81 - 1.5) m, cadence from 90.9 (41.2 - 115.4) min-1 to 101.9 (78.7 - 
121.8) min-1 and lower extremity muscle strength score improved with 12.2 % from a score 156 (77 - 206) 
to 175 (72 - 207) at the second measurement time point (max value 210).  
 
Conclusion 
All gait parameters in persons with SCI improved over time. Increase in gait velocity seems mainly due to 
increase in cadence.  
Due to the complexity of the altered gait pattern in persons with a SCI and the changes in gait patterns, an 
initial determination with a 3D GA is recommended at the end of primary rehabilitation. A regular repetition 
is useful to record and review changes in gait over time and to make appropriate adjustments. Therefore, 
gait analysis is beneficial in making treatment decisions about orthotic prescriptions, surgery, prescription of 
new therapy.  
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Introduction: 
To report preliminary functional results and morbidity of robot-assisted laparoscopic continent cutaneous 
urinary diversion (RALCCUD) in adult patients. 
 
Methods: 
Retrospective monocentric study including all consecutive patients who underwent RALCCUD between 2017 
and 2020. 
The efferent catheterisable tube was performed using either Yang-Monti or Mitrofanoff principle according 
to the surgical history, appendix length, and its possibility to reach the abdominal wall. The tube was 
implanted in the posterior bladder wall, according to lich-gregoir principle. 
In case of supratrigonal cystectomy (SC) with enterocystoplasty (ECP) (refractory detrusor overactivity or 
low bladder compliance), a posterolateral bladder wall flap of 3 cm width was preserved to implant the 
tube, according to politano-leadbetter principle. 
The distal efferent tube was then sutured to the skin with a V-shaped skin flap, in an umbilical position. 
Patients’ characteristics and clinical data, including pre and postoperative urodynamic assessment, renal 
function, stomal and urethral continence and satisfaction were recorded prospectively (pre-operatively, at 3 
months, then yearly). 
Continence was defined as no leakage. 
 
Results: 
12 patients underwent RALCCUD during the study period (4 Mitrofanoff, 4 Yang-Monti and 4 Casale). The 
mean age was 43 years old (15 -74), with 84% of females (10/12). 10 patients had a neurogenic bladder due 
to spinal cord injury or spinal dysraphism, one had a bladder extrophy, and one had a bladder pain 
syndrome. 
No conversion to open approach was required. 
The mean operative time was 378 min (250-643). 4 patients underwent concomitant procedure: 3 SC with 
ECP and 1 Artificial Urinary Sphincter for one female with stress urinary incontinence. 
Mean follow-up was 18.6 months (3,5-40.5). 
The rates of early and a late major complications Clavien 3 or above were 8% (1/12) and 16% (2/12) 
respectively:  One early wound abscess occurred which was managed surgically and one late stomal stenosis 
was observed, requiring endoscopic dilatation. 
At last follow up, all patients were able to self-catheterize through the stoma, the stomal continence rate 
was 91.6% (11/12) with one patient suffering from a stomal incontinence despite bulking agent injection, 
and the urethral continence rate was 100%. The re-operation rate was 16% (2/12) with a mean delay of 24 
months. 
 
Conclusion: 



RALCCUD in an adult population, especially with neurogenic bladder, seems to be safe and feasible. This 
surgery provides short-term very high rate of stomal and urethral continence with a low rate of 
complications. 
 
LOUBERSAC T 1 , Baron M , Reiss B , Lefevre C , Perrouin-Verbe B , Lefort M , Kieny P , Branchereau J , 
Rigaud J , Leclair MD , Le Normand L , Perrouin-Verbe M A 
1 Chu of Nantes, Nantes, France 
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BACKGROUND AND AIMS 
Spinal cord injury (SCI) frequently affects young and sexually active individuals. In addition to deficits in 
motor and sensory function and autonomic control, a considerable number of patients also report sexual 
functioning disturbances. 
Studies have demonstrated that sexual desire, sexual activity, and sexual satisfaction decrease after SCI. 
Inability to move, impaired sensibility, neurogenic bladder and bowel dysfunction, spasticity and pain are 
consequences and complications of SCI, which may compromise both quality of life and sexuality. Because 
many of these aspects are often severely affected, assessing sexual dysfunction remains a challenge.  
The spinal cord injury and sexuality (SPICY) study aimed to evaluate the determinants of sexual dysfunction 
associated with the decrease of sexual satisfaction after SCI.   
 
METHODS 
A cross- sectional study was performed, including a total of 180 patients with SCI who had undergone a 
rehabilitation program in our institution between 2015 and 2016. From November to December 2020, 
participants were invited to answer a telephone-structured questionnaire addressing sexual satisfaction and 
sexual dysfunction, including erectile/ lubrification dysfunction, impaired sensibility, ejaculation dysfunction 
and anorgasmia. Additionally, we explored, in the context of sexuality, if pain, spasticity, impaired mobility 
and urinary or faecal leaks were a problem to the patient. 
Based on a 5-point Likert-type scale, subjects were classified into three groups: A (unsatisfied or very 
unsatisfied), B (neutral) and C (satisfied or very satisfied). 
The independent t-test for continuous variables and χ2 analyses for categorical variables were performed to 
identify differences among groups. 
 
RESULTS 
Our questionnaire was completed by 112 (62,2%) individuals, of whom 49 were sexually active (45 men and 
4 women). Erectile dysfunction was the most reported dysfunction (48,9%) in men and lubrification 
dysfunction in women (75%). 62,2% of men and 100% of women considered impaired mobility the major 
problem related to sexual activity.  The majority of them presented, at least, 3 of the 9 evaluated 
components of sexuality dysfunction. No statistically significant relation was found between sexual 
satisfaction and the number of associated sexual dysfunction determinants. None of the investigated 
components of sexual dysfunction were significantly associated with a decrease in sexual satisfaction, 
except for faecal leaks (p<0,05) (table 1). 
 
CONCLUSIONS 
SCI is often associated with decreased bowel and bladder sensation with poor or no voluntary control of 
evacuation that can lead to incontinence and interfere with sexual activity.  
Loss of sexual expression was commonly observed in this study, which could be related with biological 
sequelae of the SCI and reflect psychological manifestations of emotional loss and detachment. 
Although disturbances of sexual functioning were common in our sample, most of the sexually active 
participants had a satisfactory sexual life despite its presence. Still, we observed that bowel dysfunction was 
a major concern influencing sexual satisfaction. This might be explained by its involuntary response nature, 



difficulty to disguise during sexual intercourse and association with self-embarrassment and lack of 
confidence. More studies are necessary, including other variables, such as psychological and personality 
related factors. 
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Introduction: Although research involving able-bodied individuals has explored the relationships between 
cardiorespiratory (CR) fitness, cortisol, perceived stress, and leisure time physical activity (LTPA), limited 
research has investigated these relationships in people with a SCI. This study examined the relationships 
between LTPA, CR fitness and psychological (i.e., perceived) and physiological (i.e., circulating cortisol) stress 
in adults with chronic SCI. It was hypothesized that LTPA and CR fitness would negatively correlate with 1) 
perceived stress,  and 2) circulating cortisol.  
 
Methods: Nine men with chronic (>1-year post injury) traumatic SCI (M=18.4 years post-injury; 4 
tetraplegia; 5 AIS-A) participated in this cross-sectional study. Participants arrived at the lab fasted (≥ 12 
hours) and completed the Perceived Stress Scale and a self-report measure of LTPALTPAQ-SCI prior to 
performing a ramped V�O2peak test. Blood samples were taken in the fasted state prior to the V�O2peak test. 
Cortisol concentration was assessed using a cortisol ELISA. 
 
Results: Hypothesis 1 received partial support as V�O2peak (i.e., CR fitness) was only trivially negatively 
correlated with perceived stress (r=-.076) whereas a small negative correlation was observed between total 
LTPA and perceived stress (r=-.187). Hypothesis 2 was supported as both V�O2peak (r=-.306) and total LTPA 
(r =-.475) demonstrated a medium-large negative correlation with levels of cortisol. Forced regression 
analysis indicated V�O2peak and LTPA together explained 23.2% of the variance in cortisol (R2adj=.232, 
F[2,5] = 0.755, p=.517) and 3.5% of the variance in perceived stress (R2adj=.035, F[2,5]=0.091, p=.914). 
 
Conclusions: Both LTPA and CR fitness showed a medium-large negative correlation with cortisol, suggesting 
that as physical activity and fitness increase, cortisol levels decrease. More variance in cortisol is explained 
by a combination of LTPA and fitness than by either variable alone, suggesting that a combination of 
physiological adaptation (i.e., fitness) and behaviour (i.e., LTPA) may play a role in cortisol secretion. 
Interestingly, LTPA and CR fitness explained less variance in perceived stress than cortisol, suggesting that 
additional factors not examined in the present study likely contribute to variations in perceived stress.
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Introduction. Earlier studies of our group have shown how chronic spinal cord injury (SCI) patients have 
benefitted from paired associative stimulation (PAS), consisting of synchronized high-frequency peripheral 
nerve stimulation (PNS) and high-intensity transcranial magnetic stimulation (TMS). Since high-frequency 
PNS is poorly characterized, its therapeutic effect without TMS should be evaluated. We tested the effect of 
PNS combined with motor imagery in chronic SCI patients using the same parameters of PNS as in earlier 
PAS-based studies that also used TMS. 
Methods. Five patients with chronic incomplete SCI and tetraplegia received a 6-week treatment of PNS 
combined with motor imagery to the weaker upper limb. Each patient received a total of 22 treatment 
sessions during the 6-week period: five times a week for the first two weeks, and three times a week for the 
next four weeks. Median, radial and ulnar nerves were stimulated. Stimulation intensity was selected 
individually by F-response parameters. Patients were evaluated with Manual Muscle Testing (MMT), hand 
function tests (Box and block, grip and pinch strength dynamometry), and spasticity (modified Ashworth 
scale) at baseline, at the end of stimulation period and 1 month after stimulation period. Statistical analysis 
was performed with Wilcoxon signed rank test which was selected based on the number of patients. 
Results. There was no significant change in hand function tests or spasticity. MMT values improved 
significantly immediately after the PNS period (0.59 ± 0.17, p=0.043) and in the 1-month follow-up visit 
(0.87 ± 0.18, p=0.043). However, improvement of MMT values was weaker than in chronic tetraplegic 
patients in a corresponding PAS study that used identical PNS stimulation but also included the TMS 
component omitted here. 
Conclusions. The lack of effect on functional hand tests with the protocol presented here suggests that the 
synergistic effect of PNS and TMS components is essential for the full therapeutic effect previously observed 
with PAS intervention. The moderate improvement of the MMT score suggests the possible usefulness of 
PNS and motor imagery for some of those tetraplegic SCI patients who have contraindications to TMS. 
These results add to the understanding of the PAS therapeutic mechanism by highlighting the importance of 
dual stimulation for achieving the full therapeutic effect of long-term PAS with a high-frequency PNS 
component.
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Introduction: Nerve transfer surgery is a novel technique for restoration of upper limb function in patients 
with spinal cord injury (SCI); however, the patient experience and understanding of the surgery has not 
been studied. The purpose of this study was to examine the patient perspectives of individuals with chronic 
(>2 years from injury) SCI regarding peripheral nerve transfer surgery for restoring upper limb functions. 
 
Methods: Ten patients with chronic traumatic SCI and neurological level of injury C3-C7 (motor complete or 
incomplete) were included in the study (6 males, 4 females). A mixed-methods study design was performed 
including qualitative semi-structured interviews and self-reported rating scales regarding patient 
perspectives. The interview guide was designed by a multidisciplinary team including individuals with lived 
experience of SCI. Pre and post-interviews were completed following a PowerPoint educational module on 
nerve transfer surgery. Interviews were recorded and transcribed for conventional content analysis of the 
transcripts.  
 
Results: Regaining upper limb function was a priority for all participants. While most participants had heard 
of nerve transfer surgery, few had any contacts who had undergone the procedure, and none were offered 
it at the time of their SCI. The educational module increased self-rated scores on understanding of nerve 
transfer surgery for participants who initially rated their knowledge as low. When discussing whether they 
would consider nerve transfer surgery after the educational module, participants describe weighing 
different factors including length of hospital stay, recovery time, time to return to normal function, and the 
potential loss of function versus gain of function.  
 
Conclusions: With recent evidence demonstrating the dramatic effects of nerve transfer in restoring upper 
limb function, it is more important than ever to gain an appreciation for the patient perspective prior to 
undergoing surgery. These data will be used to better understand what this opportunity means for 
individuals living with chronic SCI and can direct the development of patient information resources and the 
pre-surgical consultation to better educate patients and address their concerns.
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Introduction: The devastating neurologic impairments that follow acute traumatic spinal cord injury (SCI) 
can be attributed to two distinct mechanisms - the initial mechanical impact (primary injury) and 
subsequent pathophysiological processes (secondary injury). Such secondary processes include potentially 
treatable vascular changes such as systemic hypotension, impaired microcirculation, and reductions in 
spinal cord blood flow. Current best practice guidelines recommend the maintenance of mean arterial 
pressure (MAP) at an optimal MAP of between 85 and 90 mmHg for the first seven days following SCI by 
blood volume expansion and/or vasopressors. Recent evidence has suggested that spinal cord perfusion 
pressure (SCPP; calculated as the difference between MAP and intrathecal pressure (ITP)) >65 mmHg may 
better predict neurological recovery following traumatic SCI. However, such evidence is based on discrete 
pressure recordings and therefore may be limited by data sampling frequency. The purpose of this study 
was to use high frequency data collection to describe the pressure profile (i.e. MAP, SCPP, ITP) in the first 5 
days following acute spinal cord injury. 
 
Methods: Sixteen individuals admitted to the Intensive Care Unit and Spine Special Care Unit at Vancouver 
General Hospital with acute traumatic SCI (40±19 years, 10 cervical/6 thoracic level of injury, 12 complete/4 
incomplete injury) were included in the present analyses. ITP and MAP were monitored by lumbar 
intrathecal and arterial catheters, respectively. Data was sampled at 600 Hz and time-aligned by an 
intensive care monitoring system (ICM+) that calculated SCPP in real-time. ICM+ data was extracted as 
minute-to-minute (MM) averages. Variability was assessed by the MM difference. Vasopressor dose and 
observations on the ITP waveform morphology (i.e. flat, dampened, or pulsatile waveform) were recorded 
each hour by nurses in the intensive care unit. 
 
Results: Patients were monitored for 101±35 hours. Mean MAP, SCPP, and ITP were 92±3, 78±7, and 14±6 
mmHg, respectively. MAP was 85-90 mmHg (i.e. optimal MAP) 24±7 % and >90 mmHg 55±16 % of the time. 
SCPP was >65 mmHg 85±16 % of the time. The MM difference for MAP and SCPP were both 3±4 and mmHg. 
Higher mean MAP was positively correlated with mean MAP MM difference (r=0.57, p=0.001) and both 
were negatively correlated with time spent within the 85-90 mmHg range (r=-0.75 for MAP and -0.64 for 
MAP MM, both p<0.01). No indices of MAP correlated to norepinephrine dose. ITP was significantly higher 
when the waveform was pulsatile compared to flat (11±5 vs. 18±4 mmHg, p<0.001) but neither were 
significantly different when the waveform was dampened. 
 
Conclusions: These findings question the feasibility of current clinical guidelines for the hemodynamic 
management of acute SCI. MAP was associated with greater variability and less time within the target 
range. This highlights the potential benefits of future research on approaches to hemodynamic 
management that limit hemodynamic variability including neuroprosthetic approaches that limit variability 
and maintain optimal MAP.
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Introduction 
Spinal cord injury (SCI) may impact both short and long term physical, cognitive, emotional and/or social 
functioning. Decreased respiratory muscle function and the ability to expand thorax are one of the 
disabilities that are frequently reported post spinal cord injury. Impaired or reduced lung function may 
influence the patient's ability in daily activities, endurance and quality of life. Inspiratory muscle training 
(IMT) primary improve the strength and endurance of diaphragm and can be expressed by maximal 
inspiratory pressure (MIP). Studies using 3-12 weeks training periods of IMT all report clinical relevant 
effects on MIP. However, studies vary great in design and optimal dose response are still not known. The 
objective of this study was to investigate the effect of IMT on MIP during 3-12 weeks of intervention with a 
standardized low intensity training protocol. 
Methods 
Data was collected from hospitalized patients at the Spinal Cord Injury Centre of Western Denmark from 
2017 to 2020. The data consisted of 84 patients receiving IMT and having a total of 256 assessment sessions 
during hospitalization. To investigate effect of IMT within 3-12 weeks the dataset was constricted to 
patients having a MIP follow-up measurement at 7.5 weeks +/-4.5 weeks using the data point nearest 7.5 
weeks. Inclusion criteria for receiving IMT was reduced or impaired lung function. All patients were 
intended to train one time daily, seven days a week, performing 30 inspirations at each session (or divided 
by 3x10 or less if 30 inspirations were too difficult), at 30 % of MIP. The first 2-3 sessions were guided to 
ensure sufficient inspiratory technique. Training was performed both with and without supervision of 
physiotherapist and adjustment of training resistance was performed every second week. 
Results 
From the cohort of 84 patients 31 patients (14 females) had a follow up within 7.5 weeks +/-4 weeks 
(median: 47 IQR: 35;57). Mean age was 44.0 years (sd 18.0). SCI levels of included patients ranged from C1 
(C1-C3 having motor incomplete injuries) to TH4 and one at TH12 level. Baseline MIP was mean 63,0 
cm/H₂O (95% CI 53,94;72,0) and MIP follow up was mean 75,1 cm/H₂O (95% CI 64,8;85,4). There was a 
significant difference on MIP of 12,4 cm/H₂O (95% CI 7,8,0;16,4), p< 0.001 from baseline to follow up. 
Conclusions 
We found a significant effect of MIP during 3-12 weeks of IMT using a low intensity training protocol. The 
effect is in alignment with previous studies using different protocols of intensity and duration. More 
knowledge of optimal dose response is warranted to guide clinical practice.
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STUDY A: French adaptation of the Moorong Self-Efficacy Scale (MSES) 
 
INTRODUCTION 
Self-Efficacy plays a key role in individual behaviors and impacts quality of life (QOL) after Spinal cord injury 
(SCI).  
 
The MSES is a 16-item scale evaluating self-confidence in performing everyday activities. The patient had to 
respond with a 7-point Likert-type scale ranging from 1 (very uncertain) to 7 (very certain). 
 
Brooks et al (2014) and Middleton et al (2016) found a 3-factor structure but their work did not reach 
consensus regarding the distribution of items by dimension.  
 
OBJECTIVES 
To translate and adapt the MSES into the French language and culture. 
 
METHOD 
Translation Back-translation > Transcultural adaptation (expert committee with a Delphi method) > Pilot 
study (n=9). 
 
RESULTS 
• The Likert measurement was changed into a 5-item scale from 1 “Not confident at all” to 5 “ Extremely 
confident ”. 
• The acceptability score was 85% for patients and 82% for experts.  
 
CONCLUSION 
The French version of the MSES resulting from this synthesis served as the basis for the next stage. 
 
STUDY B: Psychometric Validation of the French version of Moorong Self-Efficacy Scale (MSES-Fr) 
 
OBJECTIVES 
To determine the psychometric properties of the MSES-Fr and its factor structure. 
 
METHOD 
• We conducted a multicenter prospective study approved by the ethics Committee CPP Ile de France.   
• A Confirmatory Factor Analysis (CFA) was used to explore the dimensional structure of the MSES-Fr.  
• Validity : After collecting clinical and sociodemographic data, investigators handed out the following self-
assessment questionnaires to participants: MSES-Fr, General Self-Efficacy scale, MOS Health Survey Short-
Form, Hospital Anxiety and Depression Scale, Way of Coping Check-list, Perceived Stress Scale, Social 
Support Questionnaire, Self-Esteem questionnaire, and Satisfaction With Life Scale.  



Participants answered via one-on-one interviews or directly online via the REDCap software. 
• Reliability: test-retest measurement with a 4-day interval. 
 
RESULTS 
• The sample consisted of 157 men and 44 women with SCI (mean age 48±14y). The majority of them had 
paraplegia (59%) with a SCI >10years (44%). 
• CFA confirmed a 3 dimension scale as recommended by Brooks et al (2014) with Interpersonal Self-
Efficacy (4 items), Instrumental Self-Efficacy (4 items) and Participation Self-Efficacy (6 items). 
• A good result was evidenced with a low χ2 (167); a CFI value at .904, a Standardized Root Mean Square 
Residual at .0632 and validated by RMSEA value at .063. 
• The internal consistency was excellent (Cronbach α = .872).  
• The convergent validity was strong (Rho =.71, p<0.001).  
• Fair correlations were established between the MSES-Fr scores and psychological resources (self-esteem 
(Rho =.55, p<0.001) and ability to handle stressful situations (Rho =.55, p<0.001)), mental health (depression 
(Rho = -.64, p<0.001) and sensation of being overwhelmed (Rho = -.42, p<0.001)) and QOL (satisfaction with 
life (Rho =.51, p<0.001) and mental score of QOL (Rho =.46, p<0.001). 
• Reproducibility was good (ICC = .77). 
 
CONSLUSION 
The MSES-Fr is a valid and reliable tool to assess self-efficacy in persons with spinal cord injury. This self-
administered questionnaire can reflect a person's level of confidence in his/her ability to live with his/her 
injury, to integrate his/her new needs into daily life and to develop preventive behaviors.  
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Introduction: Although the daily functioning of patients with Guillain-Barré syndrome (GBS) improves during 
rehabilitation, the improvement may result from various factors, and the contribution of rehabilitation itself 
to the improvement has not been assessed. This study was conducted to assess the net effect of 
rehabilitation, investigating the improvement in ability realization and evaluating additional long-term 
outcomes, during and after inpatient rehabilitation for GBS.  
Methods: Forty-seven inpatients with GBS, admitted for rehabilitation to the spinal department of a 
rehabilitation hospital, between 1995-2010, were included in the retrospective longitudinal cohort study. 
Several validated scales were used to evaluate participants at admission to rehabilitation, at discharge, and 
at follow-up (7.5 years, on average, after discharge). American Spinal Injury Association Motor Score (AMS), 
and the Spinal Cord Independence Measure III (SCIM III) scores were used to assess ability realization. 
Demographic data were retrieved from the patients' hospital records. Statistical analyses included analysis 
of variance, paired sample t-test, and Pearson's correlation tests. 
Results: The mean SCIM III/AMS ratio, reflecting the ability realization, increased during rehabilitation from 
50/65 to 80/81 (p=0.001), and increased further during follow-up, to 95/92 (p=0.228). Scores improved 
from 65 for AMS and 50 for SCIM III at admission to inpatient rehabilitation, to 81 and 80 at discharge, and 
to 92 and 95 at the end of follow-up (p=0.001).  
At follow-up, pain did not correlate with AMS, SCIM III, and Adult Subjective Assessment of Participation (r=-
0.363, p=0.012; r=-0.362, p=0.012; r=-0.392, p=0.006), and fatigue showed a weak correlation with these. 
Assessments by Visual Analogue Scale score, Fatigue Severity Scale, Adult Subjective Assessment of 
Participation, and the Satisfaction with Life Scale were abnormal in 26%-53% of patients.  
Conclusions: Ability realization improves during inpatient rehabilitation for GBS, and remains high after 
discharge, reflecting the likely contribution of rehabilitation. Despite residual negative long-term outcomes, 
fatigue and pain had minor or no effect on daily function or participation. 
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Background: Low blood pressure (BP) may lead to reduced cerebral blood flow velocity (CBFv) during an 
orthostatic challenge in newly injured patients with traumatic spinal cord injury (SCI). Changes in BP and 
CBFv following SCI may relate to the neurological level of injury (NLI) and completeness of injury (AIS) as 
documented on the International Standards for the Neurologic Classification of SCI (ISNCSCI) or to evidence 
of cardiovascular autonomic impairment as determined by the International Standards to document 
remaining Autonomic Function after SCI (ISAFSCI).    
 
Objective: To examine the influence of NLI (as an integer: C1=30, C2=29…), AIS (AIS A versus AIS B/C/D), and 
total ISAFSCI score on resting BP and CBFv and these hemodynamic responses to a bedside sit-up test in 
newly injured patients post-SCI.     
 
Design: Cross-sectional preliminary analysis of an ongoing randomized controlled trial.  
 
Methods:  A modified sit-up test was conducted, which included passive repositioning from supine to 
seated, with the hips at 45-90 degrees and the legs horizontal, level with the hips.   
 
Results: Fifty-three newly injured patients (median 39.5 days post-injury) with SCI were enrolled in the 
study.  Fifteen participants were individuals with cervical-A, 17 with cervical-B/C/D, 18 with thoracic-A, and 
3 with thoracic-B/C/D lesions.   Overall, 18 (34%) patients met one or more ISAFSCI criteria of cardiovascular 
autonomic impairment.  NLI was significantly associated with supine CBFv (b = -0.79, 95% CI = -1.58 to – 
0.01, r2 = 0.13), but was not associated with seated CBFv (b = -0.22, 95% CI = -1.01 to 0.58, r2 < 0.01).  
Participants with AIS A lesions had significantly higher supine (95% CI of the mean difference = 5.8 to 23.0 
cm/sec, d = 1.36) and seated (95% CI = 2.0 to 19.0 cm/sec, d = 0.93) CBFv compared to those with AIS B/C/D 
lesions. The association between change in SBP and change in CBFv was not significant.  Both NLI (r = 0.40, 
95% CI = 0.04 to 0.66) and total sensory score (r = -0.46, 95% CI = -0.72 to -0.07) were significant predictors 
of the change in CBFv. However, adding sensory score to a model with NLI did not improve the prediction of 
change in CBFv (increment in R2 = 0.05). Further, age, TSI, total ISAFSCI score, and total motor score did not 
contribute to the prediction of the changes in CBFv.  
 
Conclusions:  Although a change in SBP was not associated with a change in CBFv, as expected, higher NLI, 
was related to greater declines in CBFv during a bedside sit-up test in newly injured patients with SCI.  
Interestingly, patients with clinically complete motor injury (AIS A) had significantly higher resting supine 
and seated CBFv.  The total sensory score was inversely associated with changes in CBFv.  Long-term follow-
up should be considered to determine the consequences of diminished CBFv on cognitive function and 
quality of life following incomplete, high-level SCI. 
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Introduction & Objectives 
To review systematically the clinical evidence of the effectiveness of various cleaning methods of 
intermittent catheterization that have been previously proposed as methods to prepare catheters for re-
use. 
 
Materials & Methods 
A key word search of several databases (Medline (OVID), Embase (OVID), The Cumulative Index to Nursing 
and Allied Health Literature [CINAHL], Web of Science and Cochrane Central Register of Controlled Trials 
[CENTRAL]), in addition to manual searches of retrieved articles, was undertaken to identify all English, 
Russian and German language literature evaluating the effectiveness of various cleaning methods of 
intermittent catheterization. Studies selected for review included analytical experimental, prospective 
cohort and cross-sectional. Cleaning methods reviewed included heat-based sterilization, chemical cleaning 
solutions, mechanical abrasion, photocatalytic sterilization, and combined methods. Studies that failed to 
assess the bacterial colonization or physical properties of catheters following cleaning were excluded. 
Studies were critically reviewed, assessed for their methodologic quality and data was extracted by 2 
independent reviewers, while another one solved all discrepancies. 
 
Results 
Twelve studies were assessed including 9 analytical experimental studies. Heat-based sterilization and 
mechanical abrasion methods were either not effective or damaged the physical properties of the catheters 
analyzed. Two studies reported evidence that their chemical cleaning methods both preserved the 
structural integrity of their catheters and were bactericidal. The first soaked catheters in a 70% alcohol 
solution for 5 minutes and the other used a combined approach consisting of a detergent wash followed by 
soaking in Milton sterilizing fluid which they coined the “Milton Method”.  
 
Conclusions 
Numerous cleaning methods resulted in the destruction of catheters, however there are two reported 
cleaning methods, submersion for five minutes in 70% alcohol and the “Milton method”, that eliminate 
bacterial colonization while leaving the physical properties of the catheters unchanged. While these 
cleaning methods are promising, additional higher-powered studies confirming the safety and efficacy of 
these cleaning methods must be obtained before we would feel comfortable challenging current clinical 
recommendations. 
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Introduction & Objectives 
Following a spinal cord injury (SCI), disruption to the neural pathways to the bladder can result in 
Neurogenic Lower Urinary Tract Dysfunction (NLUTD). This can lead to reduced bladder capacity, 
neurogenic detrusor overactivity (NDO), incontinence and potential damage to the upper tracts. The first 
line treatment is anti-muscarinic medication (AM), however this can be associated with intolerable side 
effects such as dry mouth, blurred vision and constipation and has been implicated in the development of 
dementia in older patients. Additionally, AMs are contra-indicated in patients with glaucoma. A ß3 agonist, 
mirabegron has become available for treatment of OAB and NDO. We have been offering mirabegron (25 or 
50 mg) as an alternative to AMs where the patient can no longer take them or as an additional treatment 
where AMs or botox are not effectively managing NDO. We present the effects of mirabegron treatment on 
urodynamic parameters in patients with NLTUD following SCI. 
Materials & Methods 
92 patients who had been prescribed mirabegron were identified from our records. 24 patients (15 male 
and 9 female) had undergone urodynamics before and after treatment with mirabegron. The average age of 
the patients was 51 years (range 23 – 82 years). 4 were voiding on urge, 9 performing intermittent catheters 
(ISC), 2 doing ISC and voiding, and 9 had a supra-pubic catheter (SPC). Maximum Cystometric Capacity 
(MCC) and Maximum Detrusor Pressure (MDP) were compared before and after treatment. Patients were 
classified into 3 groups; Group 1 - No previous treatment n=6, Group 2 - Mirabegron replaced usual 
treatment n=10, and Group 3 - Mirabegron given in addition to usual treatment n=8. 
Results 
Of the 92 patients who were prescribed mirabegron, 9 stopped due to inefficacy, 4 due to side effects 
(headache, constipation) and 1 was contra-indicated due to high BP. There was a statistically significant 
reduction in mean (±SD) MCC in patients in Group 2 who took mirabegron as an alternative to their usual 
treatment (390 (±250) ml to 244 (±155) ml). There was no significant change in MCC or MDP in the other 2 
groups, however, there were trends towards increased bladder capacity and decreased in MDP. 
Conclusions 
Urodynamic results showed that in patients with NLUTD, mirabegron may be effective at increasing bladder 
capacity and reducing detrusor pressure when used in combination with other treatments including anti-
muscarinic medication and botox (Group 3). This is in agreement with previous studies that have shown that 
mirabegron is effective in combination with anti-muscarinic medication and botox. However, we have 
shown that when used as an alternative to these treatments there is a decrease in bladder capacity (Group 
2). 
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Introduction – Following a spinal cord injury, damage to the innervation of the bladder and sphincters can 
result in Neurogenic Lower Urinary Tract Dysfunction (NLUTD).  This can lead to problems with the ability to 
store urine and effectively empty the bladder. The primary aim of management of NLUTD is to protect the 
upper tracts, ensure complete bladder emptying and prevent incontinence. However, quality of life is of 
equal importance. Although intermittent self-catheterisation (ISC) is considered the gold standard safe 
bladder emptying; it may not be achievable for all patients. Supra-pubic catheters are preferable to 
indwelling urethral catheters in patients unable to perform ISC in order to protect the urethra from damage. 
A number of studies have evaluated the clinical outcomes of SPC, however this study aims to evaluate the 
patient’s experience of suprapubic catheters in the management of NLUTD secondary to spinal cord injury. 
 
Materials and Methods - This was a prospective study of 50 patients with SCI who attended the Nurse 
Specialist SPC Change Clinic. Patient demographics, previous bladder management and number of UTIs and 
blockages were recorded. In addition, they were asked to complete the Patient Global Impression of 
Improvement (PGI-I) with reference to insertion of their SPC and whether a they would recommend an SPC 
to a family or friend in need of similar care.  
Results –The average age of the patients was 54.4 (range 18-78) years of whom 58% were male and 42% 
female. 52% had a cervical SCI, 22% thoracic, 10% lumbar, 16 % Sacral/ Cauda Equina Syndrome/other. The 
23/50 patients had an IDUC prior to insertion of SPC. 40/50 reported a PGI-I score of 1 or 2 indicating that 
SPC was an improvement on previous management. 47/50 of patients were likely or extremely likely to 
recommend an SPC to friends or family in a similar position. Although a number of patients reported 
recurrent UTIs and blockages, there did not appear to be a correlation between these events and 
dissatisfaction with their SPC. 
 
Conclusion – This study has shown that despite the complications sometimes associated with their supra-
pubic catheters (blocking and urinary tract infections) the majority of patients report that this form of 
bladder management was an improvement on their previous bladder management method and would 
recommend this treatment to family or friends. 
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Introduction: Stress urinary incontinence (SUI) can occur as a complication of neurogenic bladder 
dysfunction in patients following spinal cord injury (SCI) especially in those who have an infra-sacral lesion. 
Synthetic mid-urethral tapes have been used for many years in the treatment of SUI in non-neurogenic 
cases, but have recently been withdrawn by the National Institute of Clinical Excellence (NICE) in the UK in 
the majority of cases due to increased potential for complications. We present the extended follow up of a 
group of women with SCI who underwent insertion of a trans-obdurator tape (TOT) to manage their SUI at 
our centre. 
Methods: 27 female patients underwent insertion of TOT between 2005-2013 at our centre. An earlier study 
with a mean follow up of 8 years showed that 22 had reported they were dry following surgery, 4 reported 
as failed and one was lost to follow up. For the extended follow up, the current continence status, bladder 
management, complication and additional bladder interventions were recorded.  
Results: Of the initial cohort of 27 patients, 9 have subsequently died. The average age at death was 77.6 
years (52-88 years). The current mean age of the surviving patients is 56 years (43-76 years). 15/27 of the 
patients emptied their bladder with clean intermittent self-catheterisation (CISC), 9/27 had an SPC, and 3 
were voiding spontaneously. 2 patients who were strain voiders prior to TOT converted to CISC, however, 
one has subsequently reverted to strain voiding. In the most recent follow up a further strain voider has 
changed to CISC on clinical advice. In the original study, 22 /27 reported being dry after insertion of TOT. 
However, 9 have subsequently died; of these patients, 6 remained dry at their death and 2 had recurrence 
of incontinence. Of the surviving 13 dry patients; 7 remain dry. 6 reported that they were now incontinent. 
One has undergone formation of a rectus fascial sling (RFS) and others have had intra-detrusor botulinum 
toxin for pre-existing detrusor over-activity (DO). One had remained continent for 10 years post-surgery but 
had a recurrence of incontinence in the last 12 months. In the original study, 2 patients developed de novo 
DO and were treated accordingly. No further cases of de novo DO were recorded. No tape erosions or pain 
were reported. 
Conclusion: We report the extended follow up of a group of female patients with SUI following SCI who 
were treated with TOT. Of the 27 initial patients, 19 remain dry (including 6 deceased who were dry at date 
of death) without further treatment, and of those who did have recurrence of incontinence, these have 
been treated with additional intra-detrusor botox injections due to mixed incontinence; whilst 2 have 
undergone RFS operations. We believe that TOT remains a safe and effective treatment option for female 
SCI patients with SUI. 
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Introduction. Neuropathic pain (NP) is a common secondary complication of spinal cord injury (SCI), 
affecting approximately 80% of those with SCI. Current treatments for NP consist of various combinations of 
pharmacological therapies. However, a large proportion of NP patients do not experience pain relief 
following pharmacological therapies. A more novel treatment being considered for the treatment of NP is 
the use of transcranial direct current stimulation (tDCS) therapy. Unfortunately, previous clinical trials have 
demonstrated that tDCS therapy often resulted in short-term pain reduction effects that were not 
maintained in the long-term. In contrast, recent research has shown that tDCS and virtual illusion (VI) 
combination therapy may lead to significant, long-term pain reduction effects in adults with SCI and NP. 
Although this combination results in increased effectiveness in NP reduction, it requires additional 
personnel, equipment, and financial costs and resources. Our literature search did not reveal any existing 
economic evaluations for tDCS and VI therapy for NP reduction. To address this knowledge gap, our study 
aimed to investigate the incremental cost per quality-adjusted life year (QALY) gained through the use of 
tDCS and VI combination therapy in comparison to tDCS therapy alone and standard pharmacological 
therapy alone in adults with SCI and NP who are resistant to pharmacological therapy. 
 
Methods. The cost-utility analysis was conducted from a Canadian societal and public payer (i.e., Ontario 
Ministry of Health and Long Term Care) perspective over a three month time horizon. Our Markov model 
simulated a cohort of 1,000 adults with SCI and severe NP who could transition between no/mild, 
moderate, and severe NP health states over the three month time horizon. Our Markov model included 
equipment and personnel costs, drug costs, healthcare utilization costs, and productivity costs with relevant 
probabilistic sensitivity analyses. We also conducted various scenario analyses using alternative time 
frames, utilities, and costs to test the robustness of our results.  
 
Results. From a societal perspective, the incremental cost per QALY gained through the use of tDCS and VI 
combination therapy versus pharmacological therapy alone was $3,396. From a public payer perspective, 
the incremental cost per QALY gained through the use of tDCS and VI  combination therapy versus 
pharmacological therapy alone was $30,808. In this case, tDCS and VI had a 74% chance of being cost-
effective. In all cases, tDCS and VI combination therapy was less costly and more effective than tDCS therapy 
alone.  
 
Conclusions. Based on available clinical evidence, our analysis suggests that, over a three month time 
horizon, tDCS and VI combination therapy was a more cost-effective option than tDCS alone and standard 
pharmacological therapy alone for reducing NP severity in adults with SCI and NP who were resistant to 
pharmacological treatments. 
 
Funding. Ontario Neurotrauma Foundation.  
Conflicts of Interest. None to declare. 
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Introduction 
The therapeutic effect of human-induced pluripotent stem cell-derived neural stem/progenitor cells (hiPSC-
NS/PCs) transplantation to the subacute phase of spinal cord injury(SCI) animals has been previously 
reported, yet the mechanism of recovery has not been elucidated. Clarifying the therapeutic effect of 
engrafted cells indicates the necessity of NS/PCs transplantation and could directly link to a further 
improvement of this therapy. The purpose of the present study was to evaluate the contribution of grafted 
neural function to the recovery of host locomotor activity. 
Methods 
To determine the functional effect of grafted neuron activity, transplanting NS/PCs were genetically 
modified by lentiviral vectors. First, NS/PCs coding TRE-GFP-2A-WGA/EF1-rtTA (WGA-NS/PCs), which 
express a trans-synaptic tracer wheat germ agglutinin (WGA) in control of doxycycline administration, was 
transplanted to Th10 contusion injury model of mice. Ten weeks after transplantation, the spreading of 
WGA in the spinal cord section was immunohistologically assessed to evaluate a synaptic formation of the 
grafted neurons. Second, NS/PCs coding hSyn-hM4Di-mCherry (hM4Di-NS/PCs), which express a 
chemogenetically-engineered receptor that permits temporal inhibition by synthetic ligand clozapine N-
oxide (CNO), and NS/PCs coding hSyn-mCherry (mCherry-NS/PCs), as a control, were transplanted to SCI 
mice. Functional recovery by NS/PCs transplantation was evaluated by Basso Mouse Scale (BMS) score and 
treadmill gait analyses compared with non-transplanted mice. Finally, neural activity inhibiting assay for 
hM4Di-NS/PCs mice and mCherry mice, evaluating the change of BMS score and treadmill gait analyses 
before and after CNO administration, was performed ten weeks after transplantation. 
Results 
Immunohistological analysis of WGA-NS/PCs transplanted mice revealed a trans-synaptic migration of WGA 
to host neurons. This represents the synaptic connectivity of graft neurons and host neurons. Furthermore, 
WGA migrated not only to the neurons nearby the graft cells but also to the motor neurons in the caudal 
site; suggesting the integration of graft neurons with the host motor circuits. 
As previously reported, NS/PCs transplanted mice showed significant recovery of locomotor function 
compared with the non-transplanted mice. By neural activity inhibiting assay of hM4Di-NS/PCs and 
mCherry-NS/PCs transplanted mice, significant deterioration of locomotor function after administrating 
CNO was observed in hM4Di-NS/PCs transplanted mice (BMS score: pre-CNO 3.3, post-CNO 3.1; P=0.021, 
stride length: pre-CNO 4.0cm, post-CNO 3.5cm; P=0.003, paw angle: pre-CNO 22.7°, post-CNO 31.0°; 
P=0.027).  
Conclusions 
Inhibition of neural activity in grafted cells resulted in the deterioration of recovered locomotor function in 
SCI animals. Therefore, grafted neurons derived from hiPSC-NS/PCs integrated with host neural circuits and 
directly contributed to the functional recovery of SCI animals. 
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Background: Many medical students in the United States do not receive formal education in providing 
medical care for people with physical challenges, although 20% of Americans live with some form of 
disability. To address that gap in training, our medical school developed a course for medical students to 
address skills, knowledge, and attitudes pertaining to delivering healthcare for people with disabilities. 
Here, our objective was to explore perceptions and priorities of people with spinal cord injury (SCI) who 
participated in the session on the content and structure of the session.   
Methods: Qualitative research using a focus group of people with SCI who participated in an educational 
session for medical students in an ACGME-accredited allopathic medical school in the United States.  
Participants were a purposive sample of adults with SCI (N=8) who participated in a focus group led by two 
investigators, where discussion was led by a moderator guide. Data were analyzed using a six-phase 
thematic analysis. 
Results: Participants favorably viewed the educational session, felt their participation was valuable, and had 
tangible suggestions to improve it. Four themes were identified in the focus group discussion: 1) session 
content, preparation and logistics, with three sub-themes: the importance of role play, making the session 
less artificial and more practical, preparation to maximize session utility; 2) addressing discomfort and 
avoidance behaviors; 3) increasing student knowledge base; and 4): important lessons about doctor-patient 
interactions and patient perceptions.   
Conclusions: First-person input from people with lived experience is critical for improving medical education 
and healthcare provision for people living with physical challenges. To our knowledge, this is the first study 
to incorporate feedback from people with lived experience to provide specific recommendations for 
teaching disabilities awareness to undergraduate medical students. We expect these recommendations to 
be relevant to the greater medical education community in improving healthcare for people with 
disabilities. 
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Introduction: People with spinal cord injury (SCI) experience numerous, multi-level barriers to physical 
activity participation. Notably, the largest decline in physical activity among people with SCI is observed in 
the months following discharge from rehabilitation to the community. Improving physical activity during this 
transition is a critical yet understudied intervention timepoint. The ProACTIVE SCI intervention has 
previously demonstrated large-sized effects on physical activity among people with SCI in the community 
setting; however, it is unclear how to adapt this intervention for delivery during the transition from hospital 
to the community setting. Physiotherapists report having the training and confidence needed to promote 
and prescribe physical activity for clients with SCI. Peers with SCI bring the lived experience in 
communicating physical activity advice and have been identified as one of the most credible sources of 
physical activity information by people with SCI. Taken together, we proposed a coordinated 
physiotherapist- and SCI peer mentor-led approach to delivering the ProACTIVE SCI intervention following 
discharge from rehabilitation. The purpose of this study is to evaluate an implementation intervention 
designed to support rehabilitation hospital physiotherapists to transition physical activity coaching to SCI 
peer mentors at discharge and its effects on physical activity coaching behaviour and determinants pre- and 
immediately post-training.  
 
Methods: This study employed a single group, pre-post design. Guided by the Knowledge to Action 
Framework and the Quality Implementation Framework, end-users were engaged to adapt the intervention 
and implementation process for their respective settings. Specifically, leaders, clinicians, and peer mentors 
with SCI from a rehabilitation hospital and provincial SCI support organization were involved in the 
development of the research question, adaptation of the intervention to the local context, and the 
facilitation of training delivery. The resulting implementation intervention consisted of two training days 
separated by a 1-month practice period, a physical activity coaching checklist tailored for each setting, the 
addition of a physical activity prompt in patient discharge forms, and the engagement of champions. The 
determinants of PA coaching were evaluated using a Theoretical Domains Framework-based survey. Surveys 
were administered before and immediately following training. Paired two-tailed t-tests were conducted to 
detect a significant within-subject effect over time on PA coaching determinants and behaviour.  
 
Results: All 13 potential participants attended the training. Ten participants completed the TDF survey. No 
significant differences were observed in any of the current physical activity coaching behaviours evaluated 
during the 1-month time period between training sessions. However, participants reported significant 
improvements in physical activity coaching behavioural determinants including environmental context and 
resources, social influences, knowledge, skills, beliefs about capabilities, behavioural regulation, and 
memory, attention and decision processes (ps<0.05).  
 



Conclusions: The engagement of hospital physiotherapists and members of a provincial SCI support 
organization facilitated the initial implementation of a physical activity coaching intervention at the point of 
discharge. Improvements in physical activity coaching determinants signal the potential for changes in 
physical activity coaching behaviour. To assess adoption, physical activity coaching behaviour will be 
evaluated at the 2-month, and 6-month timepoints post-training. 
 
Trial Registration: NCT04493606 
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INTRODUCTION 
Patients newly admitted to spinal cord injury (SCI) unit are at high risk of colonization with multidrug-
resistant bacteria (MRB) due to prolonged hospital or intensive care unit stay and exposure to antibiotics.  
PATIENTS AND METHODS 
Observational prospective study conducted on SCI patients admitted for rehabilitation treatment to the SCI 
Unit in Institut Guttmann during 2019. Screening for MRB (nasal-swab, rectal-swab, urine culture, tracheal 
aspirate and bedsores or other skin wounds culture) were conducted in all patients on admission. Newly 
acquired MRB during hospitalization and infections provoked by MRB were prospectively register. 
Demographic characteristics of patients, neurological characteristics of SCI, time after injury, functional 
status by Functional Independence Measurement (FIM) on admission, and length of stay were register.  
RESULTS 
127 patients received in-patient rehabilitation treatment in our SCI unit during 2019 (67% men, mean age 
48,7 years (range 8-84), mean time after injury 305 days (range 8-1715), 49% traumatic SCI, 70% paraplegia, 
ASIA: A-30%, B-9%, C-20%, D-36%. Mean FIM 78 (22-126). Length of hospital stay 71 days (2-308). In 31,5% 
of patients single or multiple MRB were detected on admission, the most frequent were: extended-
spectrum beta-lactamase-producing Klebsiella pneumoniae (ESBL-K. pneumoniae) (53%), extended-
spectrum beta-lactamase-producing Escherichia Coli (ESBL-E. Coli) (26%), multiresistant Pseudomona 
aureginosa (MR P. aureginosa) (9%) methicillin-resistant Staphylococcus aureus (MRSA) (6%) 
carbapenemase-producing Enterobacteriaceae (CPE) (4%) and others (2%). During hospitalization in 7% of 
patients a new MRB was detected (3 ESBL-K. pneumoniae, 3 ESBL-E. Coli, 3 MRSA, 1 others) and 12,5% of 
patients developed one or more MRB infection: 17 urological (10 ESBL-K. pneumoniae), 4 respiratory (2 
MRSA), 3 cutaneous (3 MRSA) and 1 other (1 ESBL-E. Coli). Patients who had a MRB on admission had lower 
FIM (p<0,05) and more frequently developed an MRB infection (p<0,05). Patients who developed an MRB 
infection had a longer hospital stay (p<0,05).  
CONCLUSIONS 
The prevalence of colonization with MRB in spinal cord injury patients on admission is high, specifically in 
patients with lower FIM score. This is a risk factor for in hospital MRB infections and may determine longer 
hospital stay. New cases of colonization and infections with MRB can occur during hospitalization for 
rehabilitation. The MRB may be challenging and require a better screening on admission and control during 
hospitalization. 
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Balance and walking capacity are often impaired in patients with incomplete spinal cord injury (iSCI), 
frequently resulting in reduced functional ambulation and participation. Therefore, improvement of balance 
and walking capacity are important rehabilitation goals. Walking adaptability training seems to be a 
promising intervention to improve walking capacity and functional ambulation in patients with iSCI. 
However, it is unknown if this intervention is superior to conventional endurance-and-resistance training. 
The objective of this RCT was to compare the effect of walking adaptability training with endurance-and-
resistance training on walking capacity, functional ambulation, and participation in patients with iSCI.  
 
So far, thirteen patients with chronic (>6 months) iSCI (AIS C or D) participated.ª Seven patients received the 
walking adaptability training on the Gait Real-time Analysis Interactive Lab and six the endurance-and-
resistance training. Both interventions consisted of 11 one-hour training sessions over six weeks. Patients 
performed an overground two-minute walk test (2MWT) before the first (pre) and the last (post) training 
session and after six weeks (follow-up), using walking speed as the primary outcome. Secondary outcome 
measures, assessed at pre and follow-up, were functional ambulation (Spinal Cord Injury - Functional 
Ambulation Profile (SCI-FAP)), balance confidence (Activities-Specific Balance Confidence (ABC)), and 
participation (Utrecht scale for evaluation of rehabilitation-participation (USER-P)). The results were 
analyzed with repeated measures ANOVA’s with between factor intervention and post-hoc t-tests with 
Bonferroni correction.   
 
ANOVA revealed no significant interaction effect in walking speed (F(2,22)=0.44, p=0.65), indicating that the 
type of intervention had no different effect on walking speed over time. Yet, both interventions led to an 
improvement in walking speed (F(2,22)=8.82, p=0.002). Post-hoc analysis showed that walking speed was 
higher at follow-up (1.00 ± 0.32) compared to pre (0.90 ± 0.33, p=0.001) and post measurement (0.91 ± 
0.36, p=0.007). The SCI- FAP score equally improved in both interventions (-6.08 ± 8.79, p=0.04). No 
interaction or time effects were found for the ABC or USER-P scores.         
 
The primary results of the RCT indicate that no intervention was superior to the other. Both walking 
adaptability and endurance-and-resistance training improved walking capacity and functional ambulation in 
patients with iSCI. No improvements in participation were found.  
 
ª The goal is to include 40 patients in total. We expect to have complete data of 24 patients at the time of 
ISCoS ’21.  
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Purpose: To explore sexuality after spinal cord injury (SCI) from the perspectives of individuals with SCI and 
their romantic partners.  
Methods: A sample of 8 Canadian adults with SCI (6 men, 2 women) and their partners participated in this 
study (N = 16). Semi-structured dyadic and individual interviews were conducted, discussions surrounding 
sexuality and intimacy were extracted, and a qualitative description of the interview data was performed 
using thematic analysis.  
 
Results: Three major themes were identified: the changing definition of sex, emotions, and practical 
support. Couples’ conversations around the changing definition of sex after SCI addressed the taboo topic of 
sexuality and the importance of communication between couples, peers, and healthcare providers. 
Emotions included fear of losing intimacy, embarrassment in managing bladder and bowel interference, and 
acceptance in balancing being a romantic partner and a caregiver. Finally, practical support included medical 
interventions, sexual health nurses, and peer mentorship programs.  
 
Conclusion: Couples explored a changing definition of sex following SCI that was complicated by the taboo 
nature of discussing sexuality, experienced a range of emotions throughout the recovery process, and had 
difficulties navigating the healthcare system for appropriate support. 
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INTRODUCTION: Since accumulated evidences indicate that disruption of blood-spinal cord barrier (BSCB) 
contributes to the secondary injury after spinal cord injury (SCI), the protection of the BSCB function has 
been a therapeutic target for SCI. However, the drug to protect the BSCB function from SCI remains to be 
developed. Our prior study has developed a high-throughput screening assay to find a candidate drug to 
potentially protect the BSCB function. The purpose of the current study is to screen FDA approved 3,200 
existing drugs to protect the BSCB function and to determine whether an identified candidate drug is 
neuroprotective after SCI via maintaining the BSCB function during the secondary injury. 
 
METHODS: The drug screening consisted of the cultured human brain endothelial cells (HBECs), the stress of 
hydroxy peroxide, and resazurin-based cell viability evaluation. Among hit drugs, a candidate drug was 
selected by its clinical usage in Japan and its safety at perioperative period. The protective effect of a 
candidate drug on the BSCB function stressed with oxygen-glucose deprivation (OGD) was evaluated by the 
electric resistance and impermeability of sodium fluoride (NaF) at in vitro co-culture BSCB model and 
histological IgG leakage at mouse cervical SCI lesion site. To explore its neuroprotective effect, adult Lewis 
rats received contusive cervical SCI, followed by administration of the candidate drug for a week. Eight 
weeks later, sensory and gait functions were assessed, followed by histological evaluation. To explore the 
molecular mechanism, a measurement of intra-cellular cAMP and transcriptome analysis were performed 
on HBECs stimulated with the candidate drug.  
 
RESULTS: Antispasmodic drug, Papaverine, was selected as a candidate drug among 42 drugs hit in the 
screening. Papaverine protected electric resistance and impermeability of NaF in vitro BSCB model from 
OGD stress and reduced IgG leakage area at the SCI lesion site 1 day after injury, indicating its BSCB 
protection effect during secondary injury. Subjects treated with Papaverine demonstrated improved 
sensory and gait function, smaller area of lesion cavity and glial scar formation, and greater neuronal 
survival after SCI, showing the neuroprotective effect of Papaverine. By Papaverine stimulation, intra-
cellular cAMP in HBECs didn’t significantly elevate, but signals related with Rap1 and PI3K signals were 
upregulated. 
 
DISCUSSION: These findings indicate that Papaverine is neuroprotective after SCI functionally and 
histologically by minimizing secondary injury via protection of the BSCB function from injury related 
stresses. Importantly, its dosage tested in the current study mimicked the clinically used one and is known 
to be safe when administered at perioperative period, indicating that it has a great potential to be 
repurposed for acute SCI. Although its antispasmodic effect is via cAMP elevation, its BSCB protection effect 
appears to be mediated by unknown mechanisms including Rap1. Currently, ongoing study is clarifying them 
by in vitro as well as in vivo studies to accelerate repurposing Papaverine for acute SCI.
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Faecal microbiota in patients with neurogenic bowel dysfunction and spinal cord injury or multiple sclerosis 
- a systematic review 
 
Background; Neurogenic bowel dysfunction (NBD) frequently occurs in patients with spinal  cord injury (SCI) 
and multiple sclerosis (MS). These patients often have comparable symptoms and the same etiology, lack of 
central nervous control. NBD can result in faecal incontinence, abdominal bloating and constipation, 
resulting in a negative impact on a person's quality of life.  
It has been suggested that the intestinal microbiota might influence the course of NBD. From research done 
in the healthy population we know that composition of the microbiome  is subject to a complex interplay 
and there are many factors that can influence the gut microbiota. We also know that the composition 
changes over time.  
We systematically reviewed the literature on the composition of the microbiota in SCI and MS, and the 
possible role of neurogenic bowel function, diet and antibiotic use on the composition.  
 
Methods: A systematic search was conducted in Pubmed and Embase and an assessment scale was used to 
assess methodological quality. 
 
Results: We retrieved 14 articles, describing the results of a total of 479 patients. 13 papers were 
observational studies and one study was an intervention study. Only two studies were longitudinal. All the 
studies were case control studies in which the faecal microbiota composition was determined by 16S rRNA 
gene sequencing and were compared to the microbiota composition in healthy controls (HC). 
Methodological quality of the studies was mostly rated to be moderate. Results of the studies suggested 
that alpha diversity in chronic SCI patients is lower compared to HC, whereas the alpha diversity of MS 
patients is similar compared to HC. Taxonomic changes in SCI and MS studies are diverse. Most studies did 
not account for possible confouding by diet, antibiotic use and bowel function. And furthermore, they only 
looked at one sample.  
 
Conclusion: Based on these 14 papers, we cannot draw strong conclusions on the composition of the 
microbiota in SCI and MS patients. Putatively, alpha diversity in chronic SCI patients may be lower compared 
to HC, while in MS patients alpha diversity may be similar or lower compared to HC.  
Clinical consequences are difficult to draw.The lower alpha diversity might lead to bowel problems and NBD. 
In these patients, supplementing with probiotics or diet adjustments might have a positive effect.  
Future studies should collect multiple faecal samples over time. Moreover, accurate collection and 
reporting of information about dietary intake, antibiotic use, NBD and changes in those factors should be 
required, together with better reporting on patients’ characteristics and clinical metadata to draw rational 
conclusions and come to possible clinical consequences. 
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Introduction: Neurogenic bowel dysfunction (NBD) is frequent among individuals with spinal cord injury 
(SCI) and often difficult to treat. A bowel stoma is considered the last-resort treatment option for individuals 
with SCI and severe NBD. This study aims to explore whether individuals are satisfied with their bowel 
stoma and how they feel about the timing of stoma formation. Furthermore, we want to explore side 
effects addressing diversion colitis and changes in quality of life (QOL) after stoma formation. 
Methods: A cross-sectional survey was performed in the Netherlands. Individuals aged at least 18 years with 
a traumatic or non-traumatic SCI and bowel stoma were included. Questions regarding timing of stoma 
formation, alterations in QOL after stoma formation and experienced side effects of the bowel stoma were 
addressed in an online questionnaire. Severity of bowel symptoms was measured with a modified version of 
the NBD Score. 
Results: In total 23 participants filled out the online survey. Twenty-two participants (96%) were satisfied 
with their bowel stoma and 83% felt their stoma was placed too late or far too late. The large majority (> 
80%) reported improvements in the four QOL domains after the procedure. Nine participants reported 
stoma-related problems in the last month. In the last three months, seven participants (30%) reported to 
have diversion colitis. Four of these seven participants experienced this at least once a week or more. Two 
participants stated this had moderate influence on daily activities.  
Conclusions: Most participants with SCI experienced improvement in QOL and in retrospect wanted their 
bowel stoma earlier. Early, extensive conversations to inform individuals about bowel stoma as a treatment 
option is recommended. Furthermore, the equivalence of our modified NBD score and the original NBD 
score needs to be established in new studies to evaluate NBD in individuals with SCI and bowel stoma. 



 

162 

“I’m glad I can walk, but sometimes it’s so challenging that it’s an 
inconvenience to myself and others”: Experiences in physical activity 
among individuals with SCI who ambulate 
Ms Sarah Lawrason1,2, Dr.  JenniferT Tomasone5, Ms. Kenedy Olsen1, Prof Kathleen Martin Ginis1,2,3,4 

1School of Health and Exercise Sciences, University Of British Columbia, Kelowna, Canada, 2International Collaboration on 
Repair Discoveries, University of British Columbia, Vancouver, Canada, 3Department of Medicine, Division of Physical 
Medicine and Rehabilitation, University of British Columbia, Vancouver, Canada, 4Centre for Chronic Disease Prevention 
and Management, University of British Columbia, Kelowna, Canada, 5School of Kinesiology and Health Studies, Queen's 
University, Kingston, Canada 

Introduction: Ambulators with SCI participate in less leisure-time physical activity (LTPA) than wheelchair-
users with SCI. Although some research has been undertaken to explore strategies for increasing the 
quantity of LTPA, no studies have been conducted to examine subjective experiences of LTPA (i.e., the 
quality of LTPA) among ambulators with SCI. The quality of LTPA experiences may be important for well-
being, health, and maintaining participation. Thus, the purpose of this study was to explore (a) conditions 
that influence perceptions of LTPA experiences and (b) elements involved in positive and negative quality 
LTPA experiences.  
 
Methods: Semi-structured interviews were conducted with 22 ambulators with SCI (Mage= 40±14 years; 
Mpost-injury=8±10 years; 59% men; 23% with tetraplegia); 59% used a mobility aid for ambulation (e.g., 
canes, braces). Using a philosophically pragmatic approach, the data were thematically analyzed using both 
inductive and deductive coding. The Quality Participation Framework and the Quality Parasport 
Participation Framework were employed for deductively coding the elements and conditions associated 
with LTPA experiences, respectively.  
 
Results: Three principal themes were identified which provide broad insights for LTPA among ambulators 
with SCI: 1) “Battling the pressure of somebody that used to be”: Internalized and external ableism, 2) 
Sidelined from full participation: Living in the grey area, and 3) The effects of SCI are non-visible – and so are 
LTPA considerations. These themes capture conditions that fostered a positive or negative quality PA 
experience, including: three intrapersonal, five social, four program, and one physical condition(s). Elements 
identified in the Quality Participation Framework (i.e., belongingness, meaning, mastery, engagement, 
challenge, autonomy) were also related to both positive and negative quality LTPA experiences.  
 
Discussion: This study provides insight on how LTPA is uniquely experienced by ambulators with SCI, 
including conditions and elements that influence quality participation. Importantly, ableism, feeling 
sidelined, and invisibility can undermine LTPA experiences in this population. Future interventions should 
make use of program conditions (e.g., peer support) and elements (e.g., autonomy) that could help improve 
the quality of LTPA participation for people with SCI who ambulate.  
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Introduction  
After a spinal cord injury (SCI), there is a marked sublesional decline in bone mass below the level of injury. 
Alkaline phosphatase (ALP) can be measured in serum as a marker of bone or liver disease, and its bone-
specific isoform (B-ALP) is a marker of bone formation. However, there is uncertainty about the role of ALP 
and B-ALP after SCI. The aim of this scoping review was to explore the current use of ALP and B-ALP in 
studies using humans or animal models of SCI, and to identify research gaps and ways to advance future 
research using B-ALP as a bone marker after SCI.  
 
Methods 
Systematic searches were conducted in multiple databases up to August 15, 2018. We included randomized 
controlled trials (RCTs), non-randomized or single-group trials, prospective or cross-sectional observational 
studies and case series with measurement of ALP or B-ALP in people or animals with SCI. Two team 
members independently performed level 1 and level 2 screening, and extracted data (i.e., first author, year 
of publication, study design, sample characteristics, biomarker (ALP or B-ALP), method of biomarker 
assessment, reference ranges, manufacturer reliability and validity, metabolic state and testing constraints, 
study intervention (where applicable) and outcomes). Separate narrative syntheses and data charting were 
performed for human and animal studies. 
Results 
Human studies. Forty-two studies were included in the scoping review. Four studies reported higher ALP 
levels in individuals with acute and chronic SCI compared to controls that were statistically significant, while 
eight studies reported no difference. A negative correlation between B-ALP and total femur BMD was 
observed in one of three studies examining an association. ALP was not associated with age, sex, height and 
weight, time from injury or injury level and completeness. Three RCTs reported increases in B-ALP after 
administration of teriparatide, alone or combined with robotic-assisted stepping or a vibration protocol. 
Two studies reported decreases in B-ALP levels after treatment with denosumab. The effects of exercise on 
ALP and B-ALP levels are heterogeneous and depend on the type of activity performed. The utility of B-ALP 
as a marker of bone formation that is responsive to non-pharmacological interventions or in presence of 
diseases like diabetes or chronic liver or kidney disease is uncertain. Animal studies. Eleven studies in animal 
models were included. Three studies reported lower ALP or B-ALP levels after SCI, one study reported 
higher post-SCI ALP levels, while no statistically significant differences in B-ALP levels between SCI rats and 
control were observed in three other studies. ALP or B-ALP were higher after interventions including 
vibration protocols, curcumin supplementation, cycles in electromagnetic field or hyperbaric chamber. 
Calcitonin or bisphosphonate administration did not affect ALP levels.  
Conclusions 
B-ALP may be responsive to pharmacological, exercise or multimodal interventions in humans living with 
SCI, but it should not be used to estimate BMD after SCI. Its utility in animal research is uncertain. 



Researchers are encouraged to measure B-ALP rather than ALP in future intervention studies assessing bone 
turnover.
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Introduction: 
The ACE (antegrade continent enema) procedure was described  for the treatment of severe constipation 
and incontinence, it has proven to be successful for bowel management and long-term quality of life.  It is 
frequently performed in paediatric patients but rarely for neurogenic bowel management in adult spinal 
injury patients.  
We present the outcome of three patients in which an appendicostomy (ACE procedure) was created in 
conjunction with sigmoid  resection and Hartmann’s procedure (end colostomy formation) for neurogenic 
bowel dysfunction with severe constipation. 
Method:  
Clinical record review. Face to face and telephone follow up consultations of three cases. 
Results: 
Case 1. LS 48M C5-C6 incomplete tetraplegic following a road traffic accident 24 years ago. Admitted with 
recurrent episodes of sigmoid volvulus and severe neurogenic bowel dysfunction. Underwent an elective 
laparoscopic sigmoid resection and Hartmann’s procedure for bowel management. Postoperatively he 
developed prolonged ileus and poor stoma function. Required laparoscopic revision of the stoma and 
formation of an appendicostomy with a paediatric 8F Foley catheter (ACE procedure). 
Case 2.  SA 51M T8 complete spinal chord injury following a road traffic accident 7 years ago. Had ACE 
procedure for bowel management followed by elective laparoscopic Hartmann’s procedure. 
Case 3. PW 50M non spinal injury patient with severe chronic constipation since childhood, poorly 
controlled  with laxatives and glycerine suppositories. Developed worsening  bowel habit with episodes of 
absolute constipation for periods of six to seven weeks. Presented to A&E with acute abdomen. CT imaging  
confirmed a megarectum containing a 40 cms faecaloma and proximal stercoral perforation. Underwent 
emergency laparotomy, left hemicolectomy, transverse end colostomy and formation of an 
appendicostomy. 
 
Discussion: 
No major acute complications related to ACE procedure where identified. Administration of antegrade 
enema required additional training of carers and stoma management teams in the community with an “ad 
hoc” protocol. All patients were satisfied with the multidisciplinary support and follow up. Patient 1 
continue with regular ACE irrigations three times per week. Patient 2  performed antegrade enema after self 
catheterization every other day initially and currently performs the enema daily with 5 to 10 litres of plain 
water with immediate result via the stoma. Patient 3 had antegrade enemas for months with adequate 
colostomy management, developed delayed stoma stenosis after stopping catheterizing. The cases illustrate 
the potential benefit of appendicostomy formation for bowel management in patients with risk of severe 
alteration of colonic transit after colostomy formation. 
 
Conclusions: 
The formation of an appendicostomy for ACE was beneficial for bowel management in these patients  with 
end colostomy. No acute postoperative complications were reported. After appropriate training, the 
patients and carers where confident in using the ACE for bowel management. ACE could prevent problems 
with slow transit constipation when  performed in combination with and end colostomy (Hartmann’s 



procedure) for bowel management. There  could be an advantage in performing ACE as a combined or 
staged  procedure. A prospective research trial will be useful in the evaluation of this treatment option. 
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Introduction: 
The approach of activity-based therapy (ABT), which promotes neurorecovery, provides a valuable 
alternative to conventional rehabilitation for people living with spinal cord injury or disease (SCI/D). In 2019, 
the Canadian ABT Community of Practice identified five priorities for ABT research and practice, with one 
being the development of a tool to track participation in ABT across the continuum of care. The objective of 
this study is to identify the parameters to include in an ABT tracking tool through stakeholder engagement. 
 
Methods: 
This qualitative study used purposive sampling to recruit individuals from each of the following key 
stakeholder groups: individuals living with SCI/D, physical and occupational therapists, community-based 
exercise trainers, hospital and community administrators, researchers, and advocacy experts. Knowledge of 
ABT (administrators, researchers, and advocacy experts), and experience participating in or supervising ABT 
programs (individuals living with SCI/D, therapists, and community-based exercise trainers) were 
requirements for inclusion in the study. Focus group interviews lasting 1-1.5 hours were conducted through 
web conferencing with each stakeholder group. Participants were asked open-ended questions concerning 
the types of ABT parameters that are important and feasible to track, the preferred method of tracking, and 
barriers and facilitators to tracking ABT. Interviews were audio-recorded, transcribed verbatim, and 
analyzed using conventional content analysis. 
 
Results: 
Forty-eight individuals (10 SCI/D, 6 therapists, 12 community-based exercise trainers, 8 administrators, 7 
researchers, and 5 advocacy experts) participated in 12 separate focus group interviews (1-7 individuals per 
group). Four main themes were identified. 1) Types of parameters to track. This includes subjective (e.g. 
rating of perceived exertion) and objective (e.g. dosage, weight, walking speed) measures, as well as 
measures that track progress over time. 2) How parameters should be tracked. Participants described the 
benefits of a digital tracking tool and the importance of involving both the client and therapist in tracking 
ABT. 3) Barriers to tracking ABT. Poor access and sensitivity of existing tools, subjective nature of tools, and 
lack of guidelines around the types of ABT exercises and parameters to track  were a few of the reported 
barriers. 4) Benefits of tracking ABT. Numerous benefits were reported, including keeping a record of past 
sessions to inform future sessions, determining the effectiveness of a specific therapy or technology, 
providing information to funders and insurers, and motivating the individual living with SCI/D. 



 
Conclusions: 
All stakeholder groups highlighted the importance of tracking participation in ABT. Barriers emphasized the 
need for ABT tools that are sensitive to tracking change over time and standardized guidelines to direct 
therapists to the activities and parameters to track. Findings from the focus group interviews will be used to 
inform the development of a Delphi survey to determine the content to include in a tool that tracks 
participation in ABT for people living with SCI/D. The identified barriers and benefits to tracking ABT will 
assist in guiding successful implementation of the ABT tracking tool across the continuum of care. 
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Introduction: The use of biomarkers in spinal cord injury (SCI) research has evolved rapidly in recent years 
whereby most studies focus on the early acute post-injury phase. Since SCI is characterized by persisting 
neurological impairments, the question arises whether blood-borne biomarkers remain altered during the 
subacute post-injury time, which is also known as the window of opportunity for neurological recovery. 
Sample collection in the subacute phase might provide a better insight in the molecular mechanisms after 
SCI compared to the acute phase where, amongst other complications, individuals receive a substantial 
amount of medication. 
This study aims to determine i) if routine blood chemistry parameters and serum markers in the subacute 
injury phase qualify as diagnostic biomarkers for SCI, and if those parameters are related to ii) injury 
severity, and iii) magnetic resonance imaging (MRI) parameters including longitudinal length of 
intramedullary lesion (IML), BASIC score, and Sagittal Grade. 
 
Methods: We will perform a secondary analysis of routine blood chemistry parameters, as well as MRI 
findings in patients with SCI (n=38) who were initially included in a prospective clinical trial at a level I 
trauma center in Bavaria (Trauma Center Murnau, Germany). Patients with any neurological level of injury 
independent of injury completeness were included in the initial trial. Blood samples were collected in the 
very acute phase (1-4 days post-injury), and after 30- and 120-days post-injury. Routine blood chemistry 
analysis was performed immediately after sample collection. Additionally, a serum tube was collected, 
aliquoted, and stored at −80◦C. A group of 41 age- and sex-matched healthy individuals served as control 
group. As part of this study, serum protein levels of Glial Fibrillary Acidic Protein (GFAP), Neuron-Specific 
Enolase (NSE), and Neurofilament light protein (NfL) were determined using R-Plex Assays from Meso Scale 
Discovery. 
 
Results: Routine blood chemistry parameters and serum proteins in the very acute (1-4 days post-SCI) and 
subacute (30 days post-SCI) injury phase are different among individuals who sustained traumatic SCI 
depending on injury severity, and the extent of the lesion. Serum concentrations of NfL and GFAP qualify as 
diagnostic biomarkers in the very acute phase after SCI. 
 
 
Conclusions: Routine blood chemistry parameters and serum proteins can differentiate between healthy 
controls and individuals who sustained SCI in the acute and sub-acute post-injury phase. 
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INTRODUCTION 
Transplantation of human-induced pluripotent stem cell-derived neural stem/progenitor cells (hiPSC-
NS/PCs) is effective for functional recovery after spinal cord injury (SCI) and the efficacy of hiPSC-NS/PC 
transplantation is highly dependent on the host tissue environment. Meanwhile, accumulating evidence 
suggests that the activity of immature neurons is important in natural neural development to make and 
maintain synaptic connections. However, it remains unclear how enhanced activity of transplanted hiPSC-
NS/PCs affects themselves and inured spinal cord. 
We hypothesized that long-term selective stimulation of transplanted hiPSC-NS/PCs after SCI can enhance 
motor function recovery by intensifying interaction between the grafted cells and the damaged tissue, and 
improving the host environment. Therefore, the present study aims to investigate the effect of long-term 
repetitive stimulations of transplanted hiPSC-NS/PCs on the gene and protein expressions, histological 
change of the surrounding spinal cord tissue, and the consequent functional recovery.  
 
METHODS 
For selective stimulation of transplanted cells, we used hM3Dq, one of the Designer Receptors Exclusively 
Activated by Designer Drugs. First, hM3Dq was lentivirally transfected to hiPSC-NS/PCs. These hM3Dq-
NS/PCs-induced neural cells (hM3Dq neural cells) were treated with Clozapine N-oxide (CNO), and the 
intracellular response was investigated by RNA sequence and Fluo-8 calcium indicator. Second, the 
extracellular response from CNO administered hM3Dq neural cells to neighboring neurons was recorded 
using the GCaMP calcium indicator. Cell cytotoxicity by CNO treatment and consequent calcium elevation 
were also examined. 
Next, contusive SCI was induced in NOD-SCID mice, and the hM3Dq-NS/PCs were transplanted into the 
lesion epicenter nine days after SCI. After transplantation, CNO was intraperitoneally injected every day to 
the transplantation-CNO group and phosphate-buffered saline was similarly injected to the control group. 
RNA sequence, protein quantifications by capillary electrophoresis, and histological analyses were 
performed on days 14 and 42 after SCI. Motor functions were assessed by the Basso Mouse Scale (BMS) 
score, Rota-rod test, DigiGait analysis, and kinematics.  
 
RESULTS 
RNA sequence revealed that CNO-administered hM3Dq neural cells expressed significantly higher levels of 
various activity-related genes, e.g., FOS and ARC. CNO-administered hM3Dq neural cells enhanced their 
intracellular calcium concentration and activated neighboring GCaMP-positive/hM3Dq-negative neurons in 
vitro. Additionally, CNO treatment and subsequent calcium elevations did not adversely affect the hM3Dq 
neural cells. 
After hM3Dq-NS/PCs transplantation into injured spinal cords, RNA sequence and capillary electrophoresis 
revealed that expressions of synapse-related genes and proteins were significantly enhanced on day 14 
after SCI in the transplantation-CNO group. 



On day 42, axial spinal cord areas were significantly larger in the transplantation-CNO group. Synapse 
formations between the transplanted cells and host neurons were detected in immunoelectron microscopic 
examination. Consequently, motor functions significantly improved in the transplantation-CNO group, e.g., 
hindlimb locomotor rating, stride length, coordination, and captured overall walking motion. 
 
CONCLUSION 
Long-term repetitive and selective stimulations of transplanted hiPSC-NS/PCs after SCI enhanced synaptic 
transmission, increased synapse-related genes and proteins expressions, preserved host spinal cord tissue, 
and improved motor functions. Our results first revealed the importance of activity of the transplanted cells 
in SCI, and provide a novel strategic concept to enhance activity within the graft.
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Introduction: More knowledge of the relationships between kinematic measures and clinical assessments is 
required to guide clinical decision making and future research.  
Objectives: To determine which kinematic variables obtained during a drinking task were associated with 
clinical assessments of upper extremity functioning in people with spinal cord injury (SCI). 
Methods: In total, 25 individuals with chronic cervical (n=17) or thoracic (n=8) complete (n=14) or motor 
incomplete (n=11) SCI (mean age 58.4, SD 13.8) were included. Kinematic data, including movement time, 
smoothness and joint angles was captured with a 5-camera optoelectronic system during a unimanual 
drinking task. Action Research Arm Test (ARAT), Sollerman Hand Function Test (SHFT) and basic hand 
classification of the Upper Extremity Data Set (ISCI-Hand) were used as clinical assessments. Multiple 
regression analysis was used to identify kinematic variables associated with clinical assessments after 
controlling for potential confounding factors, such as, age, severity of SCI, sensory function, and hand 
surgery.  
Results: Movement time, smoothness and movement pattern kinematics including joint angles were 
correlated (p<0.5) with all three clinical scales while the velocity-related kinematics and inter-joint 
coordination showed low correlations. Multiple regression analysis revealed that wrist angle combined with 
movement time or smoothness explained 82% and 77% of the total variance in ARAT and SHFT, respectively. 
Wrist angle alone explained 59% of the variance in ISCI-Hand. The proprioception of the hand increased the 
explanatory power in the models of ARAT and SHFT.  
Conclusions: Wrist angle, movement time, movement smoothness are the most important kinematic 
variables associated with upper extremity clinical assessments in people with SCI. All three assessments are 
appropriate for SCI. However, further research with larger representative samples allowing subgroup 
analysis is needed.
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Complete Spinal Cord Injury Following Scoliosis Surgery: A Case Report 
with Favourable Ambulatory Outcomes After Robotic Assisted Gait 
Training 
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Surgical correction of adolescent idiopathic scoliosis resulting in spinal cord injury (SCI) is rare with reported 
incidence ranging from 0.12 to 0.59%1-3. Despite previous reports of SCI following spine deforming 
correction surgery, the clinical course and neurological progress in this group of patients remained under-
described. 
Complete spinal cord injury resulting from post-operative seroma following a spine deformity surgery is 
rare. We reported a 15-year-old female who experienced complete loss of motor and sensation with 
neurological level at T10 following surgery for idiopathic adolescent scoliosis. Urgent MRI showed cord 
compression resulting from post-operative seroma. Decompressive surgery was done, and timely intensive 
rehabilitation were provided for a period of 3 months including the use of robotic assisted gait training 
(RAGT) to maximize the neuro-recovery.  
She demonstrated impressive improvement from American Spinal Injury Association Impairment Scale (AIS) 
grade A to AIS grade D and regained functional ambulation over 3 months(Table 1). Herein, we described a 
comprehensive rehabilitation program to manage SCI relating to post-operative seroma, entailing the use of 
robotic device for locomotor training. 
After 12 weeks of inpatient rehabilitation, her AIS grade progressed to AIS D, and functional status was also 
improved significantly. Repeated MRI thoracic spine at 8 weeks after injury revealed a reduction in thoracic 
epidural fluid collection. 
We postulated that the trajectory of recovery in her case was likely to be different from traumatic SCI. The 
factors that contributing to a positive outcome in this case include young age, timely decompression 
surgery, and intensive rehabilitation.  
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Introduction  
Spinal nerve roots avulsion injury can have devastating consequences. It provokes degeneration of nerve 
fibres within the spinal cord. A major challenge is that the axons in the nerve root do not regenerate into 
the spinal cord. Hence there is a great interest in understanding the pathophysiology of avulsion injury in an 
attempt to develop effective intervention to promote axon regeneration across the transitional zone. 
Several cell-based therapies have been studied; one of the most promising strategies is the use of glial cells 
extracted from the olfactory nervous system. Olfactory ensheathing cells (OEC) are a group of specialised 
glial cells and they were demonstrated to have regenerative properties. As there is a limited number of OEC 
in the olfactory bulb, OEC collagen gel was developed in a previous study, in order to maximise the volume 
of OEC for transplantation. The degree of recovery, however, is not as effective as the OEC-containing 
matrix method. In recent literature, it is reported that differential macrophage activation during secondary 
cascades may attribute to the unpermissive recovery in roots avulsion. We suspect that a smaller shift in 
macrophage activation might account for the reduced effectiveness of the collagen gel transplant. The 
present study aims to investigate macrophage polarisation in the dorsal horn following OEC transplantation 
in a rat model with dorsal roots avulsion injury.  
 
Methods  
11 adult rats were subjected to C7-C8 dorsal roots avulsion and received OEC transplantation between the 
avulsed ends of the C7 and C8 dorsal roots. 6 rats received OEC-containing matrix and 5 rats received OEC 
collagen gel. Differential M1 and M2 macrophage activation in the dorsal horn entry zone was then 
assessed at 1 week and 4 weeks post OEC transplantation using immunohistochemistry. The main objective 
was to determine how the macrophage response changes within the dorsal horn at two survival times and 
to compare the impact of the OEC transplant models on macrophage polarisation.  
 
Results  
The results suggested that the transplantation of OEC after dorsal root avulsion injury shifted the main 
macrophage phenotype from M1 to M2 and OEC collagen gel model produced a milder shift than OEC 
matrix transplant model.  
 
Conclusions 
In summary, the findings of the present study suggest that OEC reduced M1 macrophage activation and 
sustained M2 macrophage activation 4 weeks after transplantation. More importantly, the effect of OEC 
collagen gel transplant on M1-M2 shift was weaker than that of OEC matrix transplant. This effect might be 
associated with a reduced capacity of microenvironment modulation due to a smaller number of OEC in 
collagen gel than in matrix culture. Future investigations should look at the repair properties of different 
proportions of OEC in collagen gel in order to find the optimal ratio.  
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Utilizing Parameters of Pulmonary Function to Predict Dysphagia in People 
with Cervical Spinal Cord Injury 
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Study Design: Retrospective chart audits 
 
Objectives: To utilize parameters of pulmonary function as predictive factors of dysphagia in individuals with 
cervical spinal cord injuries (CSCI). 
 
Setting: University-affiliated rehabilitation hospital 
 
Methods: We reviewed the medical records of 78 people with CSCI who were examined a pulmonary 
function and a swallowing function. Pulmonary function was evaluated by spirometry and peak flow meter, 
and swallowing function was evaluated by videofluoroscopic swallowing study. We researched parameters 
of pulmonary function as possible predictive factors for dysphagia in people with CSCI. 
 
Results: It is revealed that the mean age is significantly higher in the penetration-aspiration group and 
pharyngeal residue group. In the logistic regression analysis, people with laryngeal penetration or tracheal 
aspiration are older and have significantly lower peak cough flow (PCF) levels. The odds ratio (OR) of age 
and PCF was 1.067 (95% CI 1.022-1.113) and 0.989 (95% CI 0.978-1.000), respectively. In addition, people in 
the pharyngeal residue group are older and have significantly lower forced expiratory volume in one second 
(FEV1) levels. The OR of age and FEV1 was 1.072 (95% CI 1.025-1.122) and 0.927 (95% CI 0.878-0.963), 
respectively. According to receiver operating characteristics curve analysis of PCF and FEV1 in penetration-
aspiration scale (PAS), each cutoff value was 140 L/min and 37.5% of the predicted value, respectively. 
 
Conclusions: Low value of PCF and FEV1 indirectly suggests the risk of dysphagia in people with CSCI. The 
PCF and FEV1 of the pulmonary function parameters can be used for predicting dysphagia in CSCI. 
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Non-traumatic spinal cord infarction of the conus medullaris in children: a 
case report 
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Context: The etiologic causes for spinal cord infarction are commonly cardiovascular issues, thrombosis or 
embolism, infection, and vascular inflammation. The most common causes of such an occurrence in children 
are cardiac malformation and trauma. Non-traumatic spinal cord infarction in children is rare and remains 
difficult to diagnose. Particularly, infarction at the level of the conus medullaris can be misdiagnosed as 
cauda equina syndrome. We report a case of non-traumatic spinal cord infarction of conus medullaris in a 
child who recovered solely by undergoing rehabilitative treatment. 
 
Findings: A 12-year-old female experienced sudden low back pain for two days, followed by weakness in the 
lower extremities and difficulty voiding. Upon admission, magnetic resonance imaging indicated a spinal 
cord infarction at the conus medullaris. After initial treatment with prednisone and mannitol, a few weeks 
of intensive rehabilitation was recommended. Physical therapy focused on improving lower limb strength. 
An orthosis for the foot was used along with walking aids. However, after two months of rigorous therapy, 
she was able to walk independently without walking aids.  
 
Conclusion: Non-traumatic spinal cord infarction of the conus medullaris in children is extremely rare. The 
current case is unique in that it presents a pediatric spinal cord infarction in the conus medullaris that 
showed a dramatic neurological recovery through rehabilitation. The case explains a rare spinal cord 
infarction occurred in children, and highlights the importance of accurate diagnosis and treatment. 
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What do X-ray images of the filling bladder during video-urodynamics 
teach us in patients with spinal cord lesion? 
Prof Jean Jacques Wyndaele1, Dr  Michel Wyndaele, Dr Christina-anastasia Rapidi, Dr Andrei Krassioukov 
1university Antwerp, Brasschaat, Belgium 

Study design: Anonymized cohort study 
Objectives: To study  filling X-Ray images of video urodynamics (VUD) in patients with spinal cord injury 
(SCI). 
Setting: One centre study  
Methods : X-Ray images of bladder filling during VUDS were determined and compared with American 
Spinal Injury Association Impairment Scale (AIS), time since SCI, cystometric data, findings of cystoscopy. 
Changes over time were evaluated. 
Results 
231 consecutive patients were included during a period of 2 years. VUD were done at mean 437 weeks after 
SCI. Bladder image types found were standard (normal), tonic, and flaccid bladder, while in 19 specific 
findings were described: diverticula, cystocele, vesicoureteral reflux. A statistical significant relation was 
found with the method of bladder emptying, the maximum cystometric capacity, the presence of 
neurogenic detrusor overactivity, the max detrusor pressure at detrusor overactivity, and treatment with 
antimuscarinics/botulinum toxin.  There was no relation with the different levels and completeness of SCI, 
the presence of detrusor sphincter dyssynergia and the bladder compliance. In 86 patients, the test was 
repeated during the study period with mean 72 weeks interval and showed a change in cystography images 
over time in 30%. Cystoscopy revealed significantly more bladder stones and diverticula than X-Rays.   
Conclusion 
Non-standard X-Ray bladder images were found in 34 % even in the first 6 months after SCI and did 
correlate with some but not all cystometric parameters. The  X-Ray images had a very  limited  role in 
determining the bladder management. Cystoscopy showed  significantly more local pathologies. 
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additional value in the neuro-urologic diagnosis of spinal cord injury men.  
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Purpose: To determine the neurological information gained from testing the sensation of gently squeezing 
the testes after spinal cord injury (SCI) through comparison with other sensory tests. 
Methods: Evaluation if the gentle squeezing of the testes is felt after SCI, how it relates to the type of SCI, 
how repeated tests correlate and how the results compare with results of the sensation of light touch of the 
dermatomes of the perineum, of bladder filling, of overactive detrusor (DOA) contractions during 
urodynamics, and of electrosensation elicited in different parts of the lower urinary tract. 
Results: 74 patients were included, mean age  46 ± 17 years. The number of weeks post SCI was 318 ± 586. 
Sensation in the testes was present in 72.2%. In patients with complete SCI (AIS A) sensation was positive in 
41%, while incomplete (AIS B-D) felt the sensation. A strong correlation existed with the sensation of touch 
of the perineum and the filling sensation during cystometry (dorsal columns). The sensation of DOA 
contractions and electrosensation in the bladder, bladder neck/proximal and distal urethra (spinothalamic 
tracts) were not significantly related to the outcome of the testicular examination. A repeated test in 27 
patients with an interval of 54 weeks gave the same outcome in 88.9%, while in 2 patients sensation 
appeared when spinal shock resolved.  
Conclusions: Our data confirm that sensation from gentle squeezing of the testes informs about the dorsal 
column/fasciculus gracilis from spinal cord level T10-L2 upwards and can help refine the neurologic 
diagnosis after SCL. We advocate to include this test in the neuro-urologic diagnosis. 
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Introduction: The Spinal Cord Injury Pressure Sore Onset Screening (SCI-PreSORS) instrument was 
developed to identify individuals at risk of developing pressure injury (PI) during inpatient spinal cord injury 
(SCI) rehabilitation. It consists of a simple decision tree including four yes or no items addressing PI history, 
ambulation, transfers, and toileting. In a prior retrospective analysis, the SCI-PreSORS demonstrated 
excellent sensitivity for identifying individuals at risk of PI, while also demonstrating greater specificity 
compared to alternative instruments for PI risk stratification. This study prospectively compared the 
predictive validity of the SCI-PreSORS to other PI risk screening instruments. 
 
Methods:  The study prospectively enrolled individuals participating in SCI rehabilitation (n = 146). PI risk 
was determined at admission using the SCI-PreSORS, Ramstadius, SCI Pressure Ulcer Scale (SCIPUS) (at risk if 
score ≥ 6), and Braden scale (at risk if score ≤ 18). The skin of study participants was then examined and the 
presence of PI documented at three time points during inpatient rehabilitation – Day 7, Day 14, and 
discharge (within 2 weeks). Chart reviews were also conducted at rehabilitation discharge to supplement PI 
documentation; including the presence of PI at admission. Sensitivity (Se), specificity (Sp) analysis, and c-
statistic (area under the curve) were then calculated to ascertain the predictive validity of the risk screening 
instruments for the development of PI during rehabilitation. 
 
Results: Twenty percent of participants (n = 29) developed a new PI during the study period with 14% (n=20) 
of them having a PI of stage 2 or greater. The SCI-PreSORS outperformed the other screening instruments 
for prediction of PI development (Se = 0.93, Sp = 0.49, c = 0.71). The Braden scale also demonstrated good 
sensitivity (Se=0.93) with lower specificity (Sp = 0.37) and accuracy (c = 0.65). Both the Braden and SCI-
PreSORS misclassified two cases (1.4%) who developed a PI as low risk (false negatives, FN). When 
restricting the analysis to the prediction of PI of stage 2 or greater, the performance of SCI-PreSORS (Se = 
0.95, Sp = 0.46, c = 0.71) and Braden (Se = 0.95, Sp = 0.35, c = 0.65) were comparable; however only a single 
FN (0.7%) was identified. The performance of the Ramstadius improved (Se = 0.89, Sp = 0.42, c = 0.65, 2 FN) 
when predicting stage 2 or greater PIs. The SCIPUS had a sensitivity of 1 when predicting stage 2 or greater 
PIs but a particularly low specificity as 89% of cases were categorized as high risk with this instrument 
compared to 60% and 69% for the SCI-PreSORS and Braden scale respectively. 
 
Conclusion:  The SCI-PreSORS, a novel PI risk screening instrument, outperformed other screening 
instruments for the prediction of PI development. Study results suggest that this simple instrument could 
replace more complex tools, such as the Braden scale, in an inpatient SCI rehabilitation setting.
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Background: ClinicalTrials.gov is an online trial registry that provides public access to information on past, 
present, and future clinical trials. While increasing transparency in research, the quality of the information 
provided in trial registrations is highly variable.  
 
Objective: To assess key areas of information on ClinicalTrials.gov in interventional trials involving people 
with spinal cord injuries. 
 
Methods: A subset of data on interventional spinal cord injury trials was downloaded from ClinicalTrials.gov. 
Reviewers extracted information pertaining to study type, injury etiology, spinal cord injury characteristics, 
timing, study status, and results.  
 
Results: Of the interventional trial registrations reviewed, 62.5%, 58.6% and 24.3% reported injury level, 
severity, and etiology, respectively. The timing of intervention relate to injury was reported in 72.8% of 
registrations. Most trials identified a valid study status (89.2%), but only 23.5% of those completed posted 
results. 
 
Conclusions: Our review provides a snapshot of interventional clinical trials conducted in the field of spinal 
cord injury and registered in ClinicalTrials.gov. Areas for improvement were identified with regards to 
reporting injury characteristics, as well as posting results.  



 

188 
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INTRODUCTION  To assess interest and knowledge about bowel dysfunction in spinal cord injured people 
(BD) among Italian health workers (HW) in spinal units in Italy. 
METHODS During the national conference of the Italian Spinal Cord Society, held in Padua in May 2019, the 
participants answered an anonymous live-administered questionnaire  
RESULTS 214 HW (70% physicians) participated to the survey:  86% of them declared to deal the BD and 45% 
to assess the BD by specific questionnaires plus clinical history. Most HW usually suggest the combination of 
various evacuation strategies/therapies, both in case of prevalent constipation (67%) and in case of 
prevalent fecal incontinence (41%). If laxatives/purgatives are needed, 67% of HW prefer to prescribe 
osmotic laxatives. For 77% of HW scheduled evacuation should take place every 2-3 days in prevalent 
constipation, and for 60% of HW every day in case of fecal incontinence; times for evacuation should be less 
than 1 hour for all the HW. Whereas 32% of the sample consider constipation  always correlated to tract 
infection, 66%  rate  it sometimes  
Proctological complications in SCI people are quite common for about half of HW, concerning less than 50% 
of pts for 31% of HW and more than 50% of pts for 23% of HW. Bowel management is considered 
inadequate for a mix of conditions by 75% of HW and in case of fecal impaction or bowel subocclusions for 
11%. 
If bowel management is considered unsatisfactory, 73% of HW suggests a mix of treatments, 10% suggests 
changes in the conservative treatments, 9%  suggest transanal irrigation and 5% send patients to skilled 
physicians.  Only 36% of HW declared the availability of skilled proctologists in their departments and the 
availability of skilled gastroenterologists is lower (23%) 
CONCLUSIONS The survey shows a good level of interest and knowledge about BD among Italian HW.  
Italian HW recognize the importance of BD management and most of them agree in many features, as for 
example the frequency and duration of scheduled evacuations. It seems prevalent the need of a tailored 
treatment of BD  for each patient, rather than a standard treatment. Furthermore it would be appropriate 
an increased availability of dedicated and skilled physicians, as proctologists and gastroenterologists. 
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Introduction 
The Welsh Spinal Cord Injury Rehabilitation Centre is based in Cardiff, UK and serves a population of around 
2.3million. It provides inpatient specialist rehabilitation for acute and chronic spinal cord injury (SCI), as well 
as an outpatient service. Following the first reported covid-19 case in Wales in February 2020, major 
changes were introduced at the centre. Restrictions to visiting, home leave and peer support were 
implemented to protect inpatients. A new admission pathway was required to include an isolation period 
for all new admissions. During the first wave of the pandemic, staff were re-deployed to assist with the 
covid response, affecting their working patterns and availability.  
 
This project aimed to analyse the impact of covid-19 on referrals, admissions and discharges during the first 
and second waves of the pandemic, as well as describing the rates and outcomes of covid-19 infection 
amongst inpatients at the centre.  
 
 
Methods 
Data were collected retrospectively from the referrals database across four time periods to include the first 
and second waves of the pandemic (March to August 2020 and September 2020 to February 2021) and 
allow comparison with the same time periods from the previous year (March to August 2019 and 
September 2019 to February 2020). Electronic medical records were checked when required to collect any 
missing data. Descriptive analysis was performed in Microsoft Excel®. 
 
 
Results 
The total number of referrals received during both waves of the pandemic was lower than in comparable 
time periods from the previous year. This may have been due to a reduction in traumatic injuries (e.g. due 
to travel limitations) and elective surgical procedures. The number of admissions to the centre reduced in 
the first and second waves, whilst the waiting time between referral and admission increased significantly. 
The number of discharges was also lower during the first and second waves of the pandemic, as compared 
to pre-pandemic levels. So far, there have been no covid-19 positive cases amongst inpatients at the centre. 
During the second wave, three patients (19% of all admissions in that time period) acquired covid-19 at 
acute hospitals whilst on the waiting list for transfer. None of these patients required ventilation and all 
made a good recovery, with no long-lasting sequelae.  
 
Conclusions 
Restrictions on patient activities such as home leave and visitors, as well as strict isolation of all new 
admissions, has so far, been effective in preventing any covid-19 cases amongst inpatients at the centre. 
However, they have impacted some patients’ rehabilitation progress, particularly with regard to mental 
health, social support and discharge planning. They have also led to an increased waiting time for 
admission. With reducing case numbers and increasing vaccination rates, it is hoped that these restrictions 
will be eased in the near future, with a return to some level of normality for both patients and staff.  
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Introduction 
 
Phantom limb pain (PLP) from amputation or Central Nervous System (CNS) disruption share causation in an 
error of cortical reorganisation following an event. Traditional physical treatments for either causation are 
similar: mirror therapy, motor imagery, constraint-induced movement therapy and sensory discrimination 
therapy. 
 
First in-human clinical trials taking place at the Royal National Orthopaedic Hospital (RNOH), home of the 
London Spinal Cord Injury Centre, have successfully used immersive virtual reality (VR) combined with a 
robotic interface to ameliorate phantom limb pain following amputation. The theory behind this research is 
it allows “decoupling” akin to mirror box therapy, with ‘see’, ‘control’ and ‘feel’ components to promote 
cortical realignment. 
 
Methods 
 
This case study stemmed from the compassionate consideration to try and help a spinal cord injury (SCI) 
individual with a high-level tetraplegia to reduce severe and distressing supernumerary phantom limbs and 
PLP; experienced as two additional arms and two additional legs in unnatural positions, with additional 
sensations of metal rods protruding out of her palms. Conventional interventions, both pharmacological and 
therapeutic, had been unsuccessful in reducing the participant’s experience of these sensations and PLP. 
 
In line with the amputee study, the participant completed 9 treatment sessions across 2 ½ weeks. The robot 
was titrated to de-weight her arms against gravity and then show virtual arms moving through full range of 
movement (ROM). 
 
Qualitative questionnaires were completed pre- and post-intervention: McGill pain (short) questionnaire 
and Botvinick’s embodiment questionnaire. The participant also kept a pain diary. Kinematic data (active 
ROM) was collected using the haptic software of the robot. 
 
Ethical approval to trial the intervention for this participant was gained through the RNOH NHS Trusts’ 
Surgical Innovation and New Techniques and Technology committee.  
 
Results 
 
There was a decrease in perceived pain levels (McGill pain [short] questionnaire), improved sleep on some 
nights and subjective recordings from the pain diary suggesting that the PLP and sensations lessened over 
time. Embodiment, acceptance of self immersed in the virtual reality, did not improve across the study. The 



initial examination of the kinematic data showed that the participant’s gross upper limb ROM increased by 
30% from session 1 to session 9. 
 
Conclusion 
 
No negative effects were experienced and there was a reported reduction in PLP and phantom sensations. 
However, the complexity of SCI requires specific consideration including: maintained medical stability of the 
participant; additional time to titrate the VR and robot prior to treatment; ability to incorporate 
intervention into a SCI rehabilitation programme and the participant’s ability to cognitively engage in the VR 
interface. 
 
The ability to alleviate neuropathic pain through a 9-course intervention could greatly improve the quality 
of life for those who experience PLP. In addition, it could also save healthcare providers and the individuals 
time and monies that are suboptimally spent on less efficacious medications and therapeutic interventions. 
  
Additional approval has been gained for a pilot trial of this treatment regime with five further SCI 
participants in order to develop a more robust set-up and delivery of the intervention and gain further data 
for analysis.
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Introduction 
The human body is complex to understand, imagine the challenge for patients with spinal cord injury to 
understand the consequences of the injury to their bodies. Effective counselling is essential for long-term 
health. Conventional education methods, however, have barriers [1]. Interactive Mixed Reality e-learnings 
strengthen knowledge transfers with three-dimensional human-like visuals (holograms) and can be used at 
a convenient time for the patient and its caregiver. 
 
Methods 
Authors created a text-based script explaining the basic consequences of a spinal cord injury: focusing on 
locomotion of lower and upper extremities, sensation, problems with respiration, bladder, bowel, sexuality, 
temperature and blood pressure regulation. Patients, rehabilitation therapists and physicians of an inpatient 
rehabilitation setting in The Netherlands were questioned about requirements of an effective e-learning 
module. These requirements were prioritized in co-creation with patients and professionals. In cooperation 
with a Mixed Reality software developer company, and using agile scrum methods, we have developed a 
new Mixed Reality e-learning which deals with the basics of having a spinal cord injury. 
 
Results and discussion 
10 patients and 8 rehabilitation professionals were interviewed. Requirements about the content, visual 
aspects and usability of the e-learning were formulated and processed in the development of a new and 
interactive Mixed Reality e-learning, using a hologram to visualize the injury and its primary consequences. 
Not all requirements and ideas could be used in the basic e-learning module, there is potential for 
expansion (for example adding a detailed e-learning about the consequences for the respiratory system). 
Currently the use of the e-learning in our inpatient rehabilitation clinic is being evaluated in a research 
project with 25 participants.  
 
Conclusions 
Patients and professionals believe that interactive, visually supported e-learnings are beneficial in the 
knowledge transfer in the subacute inpatient rehabilitation period after spinal cord injuries. Mixed Reality 
can offer this. The next step is to evaluate the new-developed Mixed Reality e-learning and to expand it 
with modules about the consequences of spinal cord injury for other organ systems. 
 
References 
[1] van Wyk K et al. (2015). Top Spinal Cord Inj Rehabil, 21(1):49-60.
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Introduction: Sexual dysfunction among female individuals with SCI has extensively been studied all across 
the worldwide SCI communities. The aim of this cross-sectional study is to investigate possible associations 
of SD with demographic and clinical variables in women with SCI that reside in Greece. 
Methods:  Our sample was enrolled from rehabilitation institutes throughout Greece and included 30 
women with SCI living in the community for at least 1 year after the primary inpatient rehabilitation 
program. They were assessed for SD using the Female Sexual Function Index (FSFI). Pearson’s test was 
performed to examine the correlation of SD with clinical - demographic parameters as defined by specific 
questionnaires: Satisfaction With Life Scale (SWLS), World Health Organization Quality of Life BREF 
(WHOQOL-BREF), Spinal Cord Independence Measure (SCIM), Patient Health Questionnaire (PHQ-9), Craig 
Handicap Assessment and Reporting Technique (CHART). 
Results:  Pearson’s analysis showed that age was negatively correlated with FSFI scores (P = 0.006), while 
pain had a negative impact only on desire scores (P = 0.04). FSFI scores were negatively correlated with 
PHQ-9 (P = 0.04), while there was a positive correlation with SWLS (P = 0.003), SCIM (P = 0.013), and specific 
domains of WHOQOL-BREF (psychological, relations, environment) and CHART (mobility, social integration). 
Conclusions:  Old age and depressive symptoms were the major identified determinants of SD. 
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Introduction: Spinal cord injury is a challenging medical entity that is responsible for long-term effects in 
almost all aspects of an individual’s everyday life. Vast changes in sensory, motor, and autonomic functions 
may require adaptation in the person’s sexual life. The aim of this cross-sectional study is to provide data on 
the rates of SD among the Greek SCI women. 
Methods:  Our sample was enrolled from rehabilitation institutes throughout Greece and included 30 
women with SCI living in the community for at least 1 year after the primary inpatient rehabilitation 
program. They were assessed for SD using the Female Sexual Function Index (FSFI).  
Results: SD was revealed in 63.3% of the study participants. The mean FSFI score was 14.4.  
Conclusions: The rate of SD in Greek women with SCI (63.3%) generally agrees with the findings of high 
rates in most of the literature, although it is rather lower, in comparison to other populations. 
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Introduction:   
In the acute care for patients with traumatic spinal cord injury (t-SCI), the primary focus is to prevent and 
reduce secondary damage. The focus during the rehabilitation phase is to regain the best level of 
participation. At the moment, large practice variation in treatment exists in level one-trauma centers and in 
rehabilitation centers. To understand and reduce practice variation, standardization of treatment outcomes 
is warranted. With systematic and continuous outcome monitoring during both the clinical and 
rehabilitation phase, it is possible to assess the value of provided care. The data can be used to describe 
care patterns, including suitability of care and inequalities in care provision. Purpose: to define a 
standardized (network) outcome set for t-SCI, including patient-relevant outcomes, adequate measurement 
instruments, as well as case-mix and risk factors.  
 
Material and Methods:   
Based on peer-reviewed literature and (inter-)national databases as the EMSCI (European Multicenter Study 
about Spinal Cord Injury) and the Dutch SCI database (Nederlandse Dwarslaesie Database; NDD), a 
preliminary set of outcomes, casemix and risk factors, and adequate measurement instruments was 
composed. A multidisciplinary panel participated, consisting of 19 health-care professionals (orthopaedic 
and neurosurgeons, rehabilitation physicians, physiotherapists, occupational therapists, psychologists, 
nurses) with experience (average 14 years) in t-SCI management. A modified Delphi method was performed 
to reach formal consensus and consisted of two web-based surveys and one face-to-face meeting (threshold 
for consensus: 70%). 
 
Results:   
In the first two Delphi rounds, 18/19 invited panelists (94.7%) responded and 10 panelists participated in 
the final meeting. The prefinal set was confirmed by all panelists. The standard set encompasses the three-
tiered outcome hierarchy and consists of patient-reported and clinician-reported outcome domains, 
covering the surgical and rehabilitation phase. It includes survival (survival rate, trauma severity), degree of 
health or recovery (functional status; neurological status [ASIA], walking ability [e.g. SCIM-III, 10MWT, 
WISCI], quality of life [EQ5D5L, AOSpine PROST]), time to recovery and to return to normal activities (time of 
injury, admission, surgery, rehabilitation and discharge), disutility of care or treatment process (operative 
mortality, re-operations, adverse events), sustainability of health and nature of recurrences (participation, 
caregiver burden), and long-term consequences of therapy (pneumonia, decubitus, surgical interventions). 
The panelists reached consensus on a measurement schedule (acute [<72 hours], sub-acute and chronic [1, 
3, 6 and 12 months] phase) and on the proposed casemix and risk factors, including demographics (e.g. age, 
gender), clinical status (e.g. physical status, co-morbidities), and treatment process ((non-)surgical 
treatment and rehabilitation program). 
 
Conclusion:   
A standard set for network outcomes is developed and can be implemented in hospitals and rehabilitation 
centers involved in the treatment of t-SCI. The set facilitates pooling of data and can be used to compare 



casemix and risk-adjusted outcomes across regions, studies, and registries in order to improve the quality in 
clinical practice in t-SCI. Using the standard set, prognostic prediction of outcomes of treatment is feasible, 
so each patient receives the right care at the right time in the right place. In future, this supports patient-
specific decision-making, and ultimately improved outcomes and value of care for patients with t-SCI. 
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Covid-19 pandemia impacted the usual clinical practice of those assisting people with SCI. this is particularly 
true in Italy because fo the wide diffusion of the virus. Recently we circulated a survey (largely based on a 
previous international one)(1) to the personnel of specialized SCI centers in Italy to assess how the virus 
changed their practice. Two hundred people answered the survey (mostly physicians, nurses and physical 
therapists).  Most of the participants (63%) reported that during the last year there has been a reduction of 
the number of new SCI and a reduction of the number of beds available for patients with SCI. The reduction 
of available beds also reduced the usual level of assistance provided to patients with SCI together with the 
reduction of operation rooms. In most centers (68%) patients with SCI and Covid were admitted, but mostly 
(47%) after a negative nasal swab. In all the units Covid screening is regularly performed although with 
different time-points. Almost all the visit of relatives to the patients were suspended during the last year as 
a part of the precautionary measures against the virus. Despite the screening activities and all the 
precautions, about half of the respondents (52%) reported that some patients were found positive during 
their stay in the unit. Some of them (42%) were cared in dedicated areas of the units, others (58%) (mostly 
depending on the clinical situation) were transferred to Covid units. The precautions adopted against the 
virus changed the modalities of working, as reported by 95% of the respondents and halted some aspects of 
the clinical practice (for example outdoors activities, formal meetings with the relatives, training of the 
caregivers and evaluation of architectural barriers at patients home). These changes reflected in an increase 
of length of stay which is also due to the difficulties experienced to transfer the patients to nursing home 
(when needed), and by the difficulties experienced by the patients to obtain all the necessary equipment to 
return home. Fortunately, none of the respondents reported an impact on the outcomes of patients, 
especially in the independence of daily living. The outpatients activities have been impacted as well, mostly 
because of a reduction of available visits, because of mobility restrictions during the lock-down period and 
because of the fear of the patients to go the hospital. The reduction of outpatients activity reflected in an 
increase of complications related to SCI, in particular pressure ulcers, pain, spasticity, anxiety and 
depression. About half of the professionals reported an increased use of the tele-medicine, but also 
reported that tele-medicine did not completely met the needs of the personnel and the patients (in 
particular with regard to the rehabilitation, to the training activities and to the psychological aspects).  
 
1) Kristin Gustafson K et al. COVID-19 and spinal cord injury and disease: results of an international 
survey as the pandemic progresses. Spinal Cord Ser Cases. 2021; 7: 13. 
 
On behalf of the Società Italiana Midollo Spinale (SIMS) 
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Introduction: 
 
The engagement of persons with lived experience represents a new frontier in health research. For persons 
living with spinal cord injury (SCI), the risk of pressure injury is ever present and most people will experience 
at least one pressure injury in their lifetime. Pressure injury can give rise to catastrophic and life-threatening 
consequences, impacts essential daily living activities, and is a costly and resource intensive healthcare 
issue. Funded by a Canadian Institutes of Health (CIHR) Patient-Oriented Research (POR) Catalyst Grant, the 
aim of this research is to contribute diverse perspectives of adults with lived experience of SCI who have 
experienced pressure injury, and to engage in priority setting to catalyze future research that optimizes the 
health of Canadians with SCI. In this poster we describe the development of our collaborative team and the 
collective process of developing a research proposal targeting this fundamental need of those with lived 
experience of SCI.  
 
Methods:  
Our study encompasses the use of innovative arts-informed qualitative and consensus building methods 
(counter mapping, interviews, and deliberative dialogue) to examine the experiences of living with pressure 
injury risk and its management among persons living with SCI. Our work began via engagement with 
persons with lived experience and progressed with the application of an integrated knowledge translation 
approach. Collectively, our team identified research questions and co-developed a competitively funded 
research proposal.   
 
Results:  
When Patient Co-lead Spring Hawes shared her personal health journey, she described how her pressure 
injury, and her experience of enforced prone bed rest without a predetermined end point, was more 
traumatic than the SCI itself. Her experiences challenged the team to think differently about pressure injury, 
deconstruct our presuppositions, and work collaboratively to co-design research that would allow for 
discovery and reimagining of the patient journey.   
 
We will explore how experiential knowledge was centred in our work and will highlight the steps taken to 
develop a proposal and implement a partnered research project. The importance of generating collective 
goals and facilitating safe collaborative research spaces will be emphasized, along with the importance of 
co-developing a team manifesto and engagement plan. Likewise, our partnership with Praxis Spinal Cord 
Institute and other knowledge users, including those with expertise in community engagement, knowledge 



translation, healthcare delivery, and consensus building, has been critical to our success. We will further 
explore how integrated knowledge translation can inform collaboration and the engagement strategies 
used to promote shared learning. 
 
Conclusions:  
A collaborative and safe research ecosystem is critical to develop research centered on the needs, values, 
and priorities of those with lived experience. Our experience in research co-production provides 
recommendations for others engaging in research relevant to those with lived experience of SCI. 



 

205 

Development and implementation of the Mobility Clinic COVID-19 
pandemic patient outreach program 
Dr James Milligan1,2, Ruchi Parikh1, Lindsay Beuermann1, Daniel Labach1, Craig Bauman1, Lissa Kuzych1 

1The Centre for Family Medicine, Kitchener, Canada, 2McMaster University Department of Family Medicine, Hamilton, 
Canada 

Introduction: At the beginning of the COVID-19 pandemic, there was uncertainty if individuals with spinal 
cord injury (SCI) were at greater risk for adverse health events. Certainly, there was great concern over 
direct effects (e.g., physical illness, hospitalization) but also fear of indirect effects (e.g., mental health, 
isolation, caregiver disruption) due to COVID-19 and the public health measures to contain it. Since 
individuals with SCI often have limited or tenuous access to healthcare and resources, they are at greater 
risk than the general population of destabilization. To proactively identify risks that may be exacerbated by 
the pandemic and mitigate them where possible, a primary care outreach program was developed. 
 
Methods: A screening algorithm was developed by our interdisciplinary Mobility Clinic team, and focuses on 
5 domains: health destabilization, mental health, access to services and supports, social isolation, and 
caregiver stress. The algorithm was administered by phone to a total of 107 individuals, who were identified 
as past and current Mobility Clinic patients. Any risks identified received further investigation by the team. 
We also used this contact as an opportunity to educate patients about the risks of COVID-19 and protective 
measures. Follow-up with patients continued every 6-8 weeks throughout the duration of the pandemic. An 
evaluation of this outreach program involved a description of the patient population contacted, the 
identification of common risks for patients, and patient satisfaction with the program. 
 
Results: The contacted patient population consisted of 76 males and 31 females. 74 patients were identified 
as having a spinal cord injury. Some of the most common questionnaire responses by patients with SCI 
included feelings of stress and/or anxiety and a reduction in Personal Support Worker services leading to 
increased caregiver stress. A patient satisfaction survey demonstrated that 83% of patients (n=12) were 
very satisfied with the phone call and the care received. 
 
Conclusion: The outreach program helps us to proactively identify risks for individuals with SCI and address 
any healthcare needs they have. Risk assessment and care at the primary care level can mitigate adverse 
events and hospitalizations, which is especially important during a pandemic situation when healthcare and 
hospital resources are limited.
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Introduction  
There have been advances in recent years in primary care for individuals with spinal cord injury (SCI). 
Though numerous gaps still exist, including equal access, proper equipment and preventative screening, 
there also is a need for a coordinated strategy. While some health care organizations have implemented 
strategies for improving care for this population, these strategies remain heterogeneous. In order to 
organize, collaborate and prioritize primary care initiatives, the Collaborative Primary Care Spinal Cord 
Injury Network (CPC SCIN) was developed. The network representation includes people with lived 
experience, support persons, funders, advocacy agencies, care partners, clinicians, researchers and 
educators. This network is grounded in previous work done by the Centre for Family Medicine Mobility 
Clinic including SCI Primary Care Summits held in 2016 and 2020, and various primary care projects. The 
main objective of this ongoing project is to create a network of key stakeholders to organize, facilitate and 
give a platform to SCI primary care initiatives and inform best practice guidelines and improve knowledge 
translation. 
Methods  
An introductory key stakeholder meeting was held to discuss the structure, objectives and terms of 
reference of the network and develop its steering committee. The CPC SCIN Steering Committee’s role is to 
guide strategic planning, priority setting and knowledge translation. 
Results  
The CPC SCIN has hosted 4 SCI related webinars with good attendance by network participants. A summit is 
planned for 2021. Further engagement of the network and the community have been planned to occur 
through social media and other communication channels, collective research, and the development of 
national primary care guidelines for SCI. 
Conclusions  
The improvement and equity of SCI primary and community care can be advanced through the input and 
expertise of the key stakeholders. A network that brings these voices together will help facilitate research 
and priorities for SCI care.
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Introduction 
Spinal cord stimulation (SCS) was originally used to manage pain but recently was found to be effective in 
restoring neurological recovery following spinal cord injury (SCI).  Clinical studies are being conducted 
around the world to explore the effect of spinal cord stimulation on motor, sensory and autonomic 
function. To facilitate the translation of this emerging therapy for SCI, the objective of this study was to 
conduct a cost analysis to identify the types and magnitude of costs incurred in SCS therapies for individuals 
with SCI. 
 
Methods 
A literature search was conducted using the following databases: Ovid MEDLINE, 
EMBASE, The Cochrane Library, Centre for Reviews and Dissemination Databases (NHS EED), 
EBSCO CINAHL, INAHTA HTA Database and EconLit. A grey literature search was done using Google 
Advanced, Google Scholar and websites of health technology assessment agencies from developed 
countries. Studies involving individuals treated with SCS were included if they were published in English 
between 2010 and September 22, 2020 and included cost information related to the therapy or societal 
outcome. Qualitative studies, theses, protocols, commentaries, systematic/meta analyses and clinical 
practice guidelines were excluded. Cost estimates from the literature were supplemented by key informant 
interviews (including researchers conducting clinical trials, individuals living with SCI who participated in 
trials, practitioners working with individuals living with SCI, device manufacturers, and patient advocates) 
and clinical trial protocols to reflect therapy for SCI. 
 
Results 
The initial literature search identified 2,480 citations. After duplicates were removed, 1,556 full-text articles 
were identified. Following a review of titles and abstracts, 71 studies were selected for full-text review. 
Twelve studies (six from peer-reviewed journals, four from the grey literature and two from other sources) 
met the inclusion criteria. The estimated costs in 2019 Canadian dollars for pre-treatment diagnostics was 
$3,182. Epidural treatment costs (including diagnostics) were estimated to be: $42,000-$87,000 for 
autonomic function (6-12 hours for programming/training), $176,000-$221,000 for moderate motor 
function (1,040 hours in first year) and $312,000-$356,000 for enhanced motor function (2,080 hours in two 
years).  For transcutaneous SCS, estimated costs may be the same for pre-treatment diagnostics ($3,182). 
Treatment costs ranged from $5,200 (based on 40 hours of treatment) and $15,600 (based on 120 hours of 
treatment). The associated rehabilitative therapy may vary for the treatment scenarios and amount of 
therapy required for individuals to respond. Estimates did not include the cost of adverse events that 
required treatment.   
 
Conclusion 
These results synthesize existing evidence and expert opinion to provide an estimate of the costs for 
epidural and transcutaenous SCS in SCI. In comparing the two approaches (epidural and transcutaneous) it is 
important to consider that they may differ in objectives and outcomes and vary by individual. It has also 
been suggested these two approaches may be complementary. These estimated costs provide a reference 
to support future research.
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Introduction: One of the main concerns when having or treating individuals with spinal cord injury (SCI) is 
the possibility of regaining functional independence. In rehabilitation, the training of daily living activities is 
one of the main objectives in these individuals. A clinical trunk control test was developed and validated in 
individuals with a SCI, which could be used to establish short-term goals that help guide the management of 
individuals with SCI. 
 
The objective of this study was to identify the cut-off points in the trunk control test for individuals with SCI 
to determine the ability to discriminate between subjects that can perform the different activities of daily 
living independently and those who need help from others, according to the Spinal Cord Independence 
Measure III (SCIM-III).  
 
Methods: An observational, comparative and transversal study was conducted on all inpatient individuals 
for intensive rehabilitative management with SCI at the INR, who had the assessment of the trunk control 
test and the SCIM-III. ROC curves were made to identify the existence of cut-off points that discriminate the 
individuals that manage to perform each of the activities of daily living described in the SCIM-III and those 
who cannot perform them. 
 
Results: A total of 563 assessments were obtained. 70.7% correspond to the male sex and 29.3% to the 
female sex, with an age that varies between 17-80 years (mean 3414), predominating motor complete 
injury (AIS A) in 50.1%. It was demonstrated through ROC curves, that different cut-off points in the trunk 
control test are sensitive and specific to discriminate individuals that manage to independently perform the 
domains related to self-care, and mobility indoors and outdoors evaluated on SCIM III of those who perform 
it with assistance.  
According to the data obtained, we can determine the following cut-off points in the clinical trunk control 
test: score of 2 for feeding, 5 for bathing upper body, 6 for dressing upper body and grooming, 10 for 
mobility in bed and action to prevent pressure sores, 14 for bathing lower body, 15 for dressing lower body, 
17 for bed-wheelchair and wheelchair-toilet-tub transfers, 18 for use of toilet, 19 for mobility Indoors and 
ground-wheelchair transfers, 20 for stair management and 21 for wheelchair-car transfers, mobility for 
moderate distances and outdoors. Areas under the curve above 0.9 and specificity and sensitivity above 
80%.  
On the other hand, domains that do not depend on adequate trunk control (respiration and sphincter 
management) demonstrated poor areas under the curve, with low sensitivity and specificity. 
 
Conclusions: This study shows that the application of the clinical trunk control test in individuals with SCI 
allows to discriminate between individuals who manage to perform the different activities of daily living 
independently of those who do not. These results can guide the management of individuals with SCI, 
helping to establish short, medium and long term goals. 
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Introduction: In order to manage persistent spasticity and reduce its impact on activities of daily living 
(ADL), different types of electrical stimulation are suggested as promising treatments. Results from smaller 
studies have indicated that transcutaneous stimulation of the spinal cord (tSCS) can reduce spasticity in the 
lower extremities. To verify these findings a pilot study was conducted. The aim was to assess participant-
reported effects of tSCS on spasticity after multiple treatments.  
 
Methods: The research design was an uncontrolled before- and after study with 3 – 5 treatments. Our pilot-
study included 6 participants (men/women = 5/1) aged 32 - 70 years, with SCI C6 – T12, AIS A – D, of whom 
2 were able to walk independently.  
The intervention was 30 minutes of tSCS applied 3-5 consecutive days using NeuroTrac multiTENS from 
Quintet (continuous, symmetrical, rectangular impulses, 2 ms phase, 100 Hz). Four electrodes were placed 
bilaterally, two paravertebral at level T11-12 and two on the lower abdomen. The current density should 
result in paraesthesia under the electrodes. Questionnaires were completed before and after the treatment 
period.  
Main outcome measures were Numeric Rating Scales (NRS 0 -10) for perceived sleep-disturbance during 
night and pain due to spasticity. In addition, questions about impact of spasticity on ADL and grade of 
spasticity according to Penn Spasm Frequency Scale and Spasm Severity Scale (Modified Penn) were posed. 
 
Results: The results indicated a statistically significant decrease in perceived sleep-disturbance during the 
night (p=0.05) and pain due to spasticity (p=0.01). In addition, there was a non-significant decrease in the 
impact of spasticity on ADL and non-significant lower grade of spasticity measured by Modified Penn.  
 
Conclusions: The stimulation was well tolerated with no adverse effects. The promising results must be 
interpreted with caution due to the small sample. More research is needed both regarding stimulation 
parameters as well as effects.      
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Introduction: Knowledge of living with long-term SCI is very limited and there is no consensus on how to 
design rehabilitation interventions and follow-up programs to meet the specific needs of older adults with 
long-term SCI. We have therefore initiated a large longitudinal study, the Swedish Aging with Spinal Cord 
Injury Study (SASCIS), including individuals at least 50 years old and at least 10 years after injury. The 
overarching aim of the SASCIS is to increase our knowledge of factors associated with healthy aging in 
persons with long-term SCI.  
The salutogenic concept Sense of Coherence (SOC) infers that people’s orientation towards life determines 
their ability to preserve good health despite external strains. SOC has been found to facilitate both the 
adjustment to and the acceptance of disability, and is therefore an important component in rehabilitation 
and long-term management after SCI. However, very little is known about psychological resources and 
adaptation among older adults with long-term SCI, and how these resources are associated with aspects of 
functioning and disability. An understanding of SOC and associated factors in this population is needed to 
tailor rehabilitation interventions to their specific needs and thereby support healthy aging after SCI. The 
aims of this study are, therefore, to describe SOC among older adults with long-term SCI, and investigate the 
association with sociodemographics, injury characteristics, physical independence, secondary health 
conditions (SHCs; bowel-related and bladder-related problems, pain, spasticity), depressive symptoms and 
life satisfaction.  
Methods: From the initial 123 participants in the SASCIS, 76 individuals (33% women, median age 66 years, 
median time since injury 30 years, 30% complete SCI) responded to the 13-item SOC scale (range 13-91), the 
Spinal Cord Independence Measure III, the Geriatric Depression Scale and the Satisfaction With Life Scale. 
Data were analysed with bivariable correlation analyses and associations with a p-value below 0.3 were 
included in multivariable hierarchical regression analyses. The order of entry was: i) age, marital status; ii) 
level and severity of injury, cause of injury and number of SHCs, iii) depressive symptoms and life 
satisfaction. 
Results: The participants rated a strong SOC (median 76.5). The first regression model explained 20% of the 
variance with marital status as a significant contributor. Adding the injury-related variables, the adjusted R2 
increased to 26%. Having a partner and a non-traumatic SCI were significantly associated with a stronger 
SOC. The final regression model explained 59% of the variance in SOC. Having a partner and reporting fewer 
depressive symptoms were significant explanatory variables for a strong SOC.  
Conclusions: This study describes, for the first time, SOC and the association with aspects of functioning and 
disability among older adults with long-term SCI. These individuals seem to be well adjusted to their long-
term injury and generally exhibit a strong ability to understand, handle and being motivated when dealing 
with stressful life events. Impairments, physical independence and injury characteristics were not related to 
SOC. Instead, the results emphasize the importance of the social context and mental health for successful 
adaptation to living with long-term SCI. 
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Introduction 
Most individuals living with spinal cord injury (SCI) fall at least once/year, which may cause physical injury 
and impact psychosocial wellbeing. Additionally, experiencing falls and/or living with the risk of falling can 
lead to a fear of falling, which is associated with lower autonomy, participation and life satisfaction (Singh et 
al. 2021). As most research on falls post-SCI has focused on the chronic population, little is known about the 
incidence and consequences of falls and fear of falling in the first year post-injury. A greater understanding 
of falls and fear of falling during this early phase of SCI will inform fall prevention initiatives. Our objectives 
were to describe the occurrence of falls and fear of falling, and examine how those falls and fear of falling 
influence participation, autonomy and life satisfaction, in the first year post-SCI. 
 
Methods 
Inpatients at a rehabilitation hospital who were ≥18 years old with a traumatic or non-traumatic and non-
progressive SCI were recruited. Falls were tracked for six months immediately after discharge. Within 24 
hours of experiencing a fall, participants completed a survey to describe the causes and consequences of 
the fall. Participants who reported >1 falls over the six-month period were considered fallers. After six 
months, the Impact on Participation & Autonomy (IPA) questionnaire and Life Satisfaction Questionnaire 9 
(LiSAT-9) were administered. Participants were also asked if they had a fear of falling (i.e. an ongoing 
concern about falling leading to the avoidance of activities they are able to do). Descriptive statistics were 
used to report the occurrence of falls. Ordinary least squares regression was used to examine the 
relationship between the two independent variables (i.e. falling status and fear of falling) and each 
dependent variable (i.e. IPA subscale scores and total LiSAT-9 score). 
 
Results 
Sixty individuals (13 females, 50 with motor incomplete injury) participated. The mean age and time post-
injury were 58.4 ± 14.6 years and 3.3 ± 2 months, respectively. Twenty-three (38.3%) of the participants 
were fallers who collectively experienced 80 falls. When the questionnaires were administered, 45% of 
participants reported a fear of falling; only 51.9% of these individuals experienced a fall. Fear of falling 
negatively impacted IPA subscale scores for autonomy indoors (p=0.04, coefficient=3.38) and autonomy 
outdoors (p=0.04, coefficient=2.62). The IPA subscale scores for family role (p=0.05) and social life & 
relationships (p=0.08) and the total LiSAT-9 score (p=0.28) were not affected by fear of falling. Being a faller 
had no effect on the IPA subscale scores or the total LiSAT-9 score. 
 
Conclusions 
The proportions of individuals experiencing falls or reporting a fear of falling in the first year post-SCI are 
similar to those reported for the chronic SCI population (Khan et al. 2019). Similar to research in chronic SCI, 



having a fear of falling, but not experiencing a fall, impacted autonomy. However, a fear of falling did not 
impact life satisfaction. The subacute phase of SCI may be an opportune time to address fear of falling in an 
effort to enhance participation, autonomy and life satisfaction.
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Introduction: Pain is a secondary condition which is frequently reported in spinal cord injury (SCI) and has a 
significant impact on quality of life. SCI-related pain is classified in two main types: nociceptive pain and 
neuropathic pain. The objectives of this study are to identify the prevalence of spinal cord injury (SCI) 
related pain during inpatient rehabilitation, to describe the characteristics of pain and to investigate a 
possible relation between pain and patient and lesion characteristics. 
Methods: This study used data from the Dutch Spinal Cord Injury Database (NDD) collected between 2013 
and 2019. SCI patients admitted to a specialized rehabilitation center in the Netherlands for their first 
inpatient rehabilitation were included. According to the International Pain Basic Data Set, standardized data 
were collected at admittance and discharge, including demographics, lesion characteristics (level and 
American Spinal Injury Association Impairment Scale (AIS)), and pain intensity measured on the numeric 
rating scale (NRS). Odds ratios were calculated for prevalence of pain related to age, gender, etiology, 
completeness and level of injury. Odds ratios were adjusted for gender, age, AIS, etiology of SCI and level of 
injury. 
Results: A total of 2700 SCI-patients were included in the analysis. Of these patients 64% were male, mean 
age was 57 years, 61.5% suffered from traumatic SCI, 60.9% were classified as AIS D and 55.4% were 
paraplegic. Pain prevalence at admission was 40.2% for nociceptive pain and 30.6% for neuropathic pain. 
Pain prevalence at discharge was 25.4% for nociceptive pain and 31.5% for neuropathic pain. Mean NRS for 
nociceptive pain was 4.40 at admission and 4.26 at discharge. Mean NRS for neuropathic pain was 4.94 at 
admission and 4.50 at discharge. Having nociceptive pain was significantly related to AIS score (OR 0.69 for 
AIS B) and traumatic etiology (OR 1.75) at admission, and to female gender (OR 1.43) and traumatic etiology 
(OR 1.6) at discharge. Having neuropathic pain was significantly related to female gender (OR 1.52), age (OR 
1.64 in those aged < 44 years) and traumatic etiology (1.38) at admission and to female gender (1.76), age 
(in those aged < 65 years with ORs ranging from 1.76 – 1.84 in different age categories), traumatic etiology 
(1.45) and having tetraplegia (1.44) at discharge. 
Conclusions: Nociceptive pain and neuropathic pain are highly prevalent during inpatient rehabilitation. 
Female patients and patients suffering from traumatic SCI have an increased risk of having nociceptive pain. 
Patients suffering from AIS B seem to have a slightly lower risk of having nociceptive pain. Female patients, 
younger patients, patients suffering from traumatic SCI and tetraplegic patients have an increased risk of 
having neuropathic pain. Caregivers should be aware of these differences in screening patients on pain 
during inpatient rehabilitation.
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Introduction:  
The ability to receive appropriate medical care and participate in meaningful life roles after traumatic spinal 
cord injury (tSCI) can be affected by environmental factors, including the availability of care providers, the 
accessibility of the structural environment, and attitudes towards disability and community reintegration. 
There is limited research exploring how rurality may influence health outcomes, perceived environmental 
barriers, and health care utilization patterns after hospital discharge following tSCI. As a result, our primary 
objective was to evaluate whether these factors are affected by geographic area of residence after 
hospitalization. The secondary objectives were to evaluate if individuals with tSCI are relocating closer to 
more densely populated areas after injury, and to determine if longer travel distances to tertiary healthcare 
facilities are associated with reduced healthcare utilization after hospitalization. 
 
Methods:  
Retrospective data was collected for individuals with tSCI from 2012 to 2018 in Atlantic Canada using the 
Rick Hansen Spinal Cord Injury Registry (RHSCIR). Atlantic Canada compromises four provinces and has a 
population of approximately 2.3 million people. The RHSCIR is a national prospective registry of adult 
persons with tSCI admitted to designated acute care and rehabilitation facilities across Canada. Atlantic 
Canada has four acute and three rehabilitation centres that collect data through the RHSCIR. Study 
outcomes were analyzed according to rural versus urban living location at discharge, and according to travel 
distance from residential postal code to the nearest RHSCIR facility (>100km versus ≤100km). Urban living 
locations were defined as an area code with a population of at least 1,000 persons, and a density of 400 or 
more people per square kilometre. Outcomes of interest included the Craig Hospital Inventory of 
Environmental Factors-Short Form (CHIEF-SF), Medical Outcomes Study 36-Version 2 (SF36v2), Life 
Satisfaction Questionnaire (LISAT11), Functional Independence Measure (FIM), SCI Independence Measure 
(SCIM), secondary health complications and healthcare utilization patterns. Outcomes were assessed at 9 to 
24 months post-discharge from initial hospitalization for tSCI.  
 
Results:  
104 participants were included in the study. 21 participants lived in rural area codes. 59 participants lived 
more than 100 km from the nearest RHSCIR facility. Health outcomes (SF36v2, LISAT11, FIM, SCIM, and 
secondary health complications) were similar when comparing participants according to travel distance and 
according to rural versus urban postal codes. Individuals from urban area codes reported a greater 
magnitude of perceived barriers on the policies and work/school subscales of the CHIEF-SF. The main 
environmental barrier identified by rural and urban participants was in the physical/structural subscale of 
the CHIEF-SF. There was no difference in healthcare utilization patterns when comparing the >100 km 
versus ≤100km groups, including rates of re-hospitalization, barriers to healthcare and visits to family 
physicians, specialists, and allied health professionals. No participants moved to a more densely populated 
region after discharge.  



 
Conclusion:  
Despite differences in environmental barriers, individuals from urban and rural locations in Atlantic Canada 
reported similar health outcomes and quality of life. Travel distance to the nearest SCI facility did not affect 
healthcare utilization patterns after tSCI.  



 

222 

Prescription opioid use for pain in individuals with spinal cord injury: 
Scoping review 
Dr Jo Ann Shoup1, Ms. JoEllen Welter2, Dr Jennifer Coker3, Dr. Jeffrey Berliner3,4 

1Insitute for Health Research, Kaiser Permanente Colorado, Denver, USA, 2Department of Orthopaedic Surgery and 
Traumatology, Cantonal Hospital Frauenfeld, Frauenfeld, Switzerland, 3Craig Hospital Research Department, Craig 
Hospital, Englewood, USA, 4CNS Medical Group, Craig Hospital, Englewood, USA 

Introduction  
Within the spinal cord injury population, there is a high prevalence of chronic pain after spinal cord injury 
(SCI), with estimates of 60 to 80 percent. With limited clinical evidence of efficacy for SCI related pain, up to 
70 percent of individuals with SCI are prescribed opioids for pain relief at some point post-acute injury. 
There is also an increased risk of substance use disorder, including increased opioid misuse and abuse. 
However, little is known about the risks and benefits of opioid use for pain within the SCI/D population. This 
paucity of information adds to the challenge of treating SCI pain. Scoping reviews, (ScR), a relatively new 
approach to evidence synthesis, can be used prior to implementation of research, such as SCI/D and opioid 
use, to identify key concepts, gaps in the literature, and evaluate existing sources of evidence. 
 
Methods  
Using the Joanna Briggs Institute’s (JBI) guidelines and the Preferred Reporting for Systematic Reviews and 
Meta-Analyses extension for scoping reviews (PRISMA-ScR), we developed a protocol. Our search strategy 
involved seven electronic databases, including PubMed, using various keyword combinations (e.g. spinal 
cord injury AND opioids, spinal cord injury AND opioid use for pain). For inclusion, articles were required to 
be published in the last 10 years, in English, involve human subjects for research, and include prescription 
opioids. Editorials and commentaries were included. Using PubMed’s “best match” search function, the first 
five best matches from each of the first 100 search results of each search term was abstracted. 
Identification of other significant literature was obtained through review of each selected article’s 
references. Duplicates were removed. Two independent reviewers screened for eligibility all titles and 
abstracts, and reference lists of qualifying articles. Data extraction was systematically captured in a REDCap 
database and included critical variables, including article type, publication year, journal, patient population, 
injury classification, type of opioid, length of follow-up and measurement tools. The clinical team - 
composed of emergency trauma, chemical dependency, orthopedics, and SCI/D rehabilitation professionals 
- evaluated the findings. 
 
Results  
Fifteen eligible articles were included. Eleven were published in SCI-specific journals and 13 were published 
in the past 5 years. Five were intervention studies. Most articles highlighted the risks associated with 
prescription opioids as a treatment for SCI pain; however, there were several articles that referenced 
benefits after first line treatment failed. Risks of chronic opioid usage includes worse rehabilitation 
outcomes due to sedation from opioids and increased risk of bone fractures from accidental falls during 
transfers or other daily activities. Minimal evidence exists that relatively short-term use of Tramadol, an 
opioid pain reliever, is beneficial to reducing neuropathic pain. Oxycodone has very limited supportive 
evidence for SCI pain in two small studies and has known high addiction potential. Discharge on opioids 
increases the risk of long-term use, especially polypharmacy use. 
 
Conclusions 



The current lack of evidence-based pain management alternatives for individuals with SCI creates a gap in 
SCI clinical care. Future research can help address this gap by assessing alternative methods of pain 
treatment through rigorous evaluation. 
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Introduction: Pediatric spinal cord injury (pediatric SCI) is a complex and life-changing condition with low 
prevalence. The rehabilitation process for children with SCI is complicated and has to be adapted to the 
whole family and the child’s needs and developmental stages. According to the European Association for 
Children in Hospital (EACH) children should be admitted to hospital only if the required care cannot be 
provided at home or in an outpatient clinic. The hospital stay should be as short as possible, and children 
should stay together with other children. The American Spinal Injury Association (ASIA) recommends that 
pediatric SCI units should admit minimum 5-10 new pediatric SCI patients every year, to maintain the 
necessary skills of the health professionals. Rehabilitation after pediatric SCI is a dynamic process and 
should follow three basic rules: family-centred care, a multidisciplinary approach, and treatment as an 
ongoing dynamic process. Research shows that rehabilitation is effective at any age, but there is little 
evidence on the effect of pediatric SCI rehabilitation. The access to rehabilitation services, the rights of 
children in health care and the quality of health care for children vary between different countries. An 
international comprehensive model of care for specialized pediatric SCI rehabilitation is lacking, and it is 
essential to study the existing systems of care and rehabilitation internationally regarding both clinical and 
non-clinical factors. 
The aim of the present study was to describe the organization of specialized pediatric SCI rehabilitation in 
ten rehabilitation units across seven countries (Norway, Sweden, USA, Israel, Palestine, Russia, China) and 
compare the results to existing guidelines. 
Methods: A survey with a descriptive, multicentre cross-sectional design was used to gather data from the 
participating units. The content of rehabilitation gathered from the survey was described, and relevant data 
was compared to recommendations for pediatric SCI rehabilitation from established guidelines from ASIA, 
ISCoS and EACH. 
Results: The units reported a median of 1.5 (0.1-48) million in pediatric population in the catchment area. 
The total number of pediatric SCI patients ranged from 0-93 the last 12 months. Nine of ten units reported 
that they had a multidisciplinary approach; all units had rehabilitation physicians and nurses, with variation 
in the multidisciplinary staffing. Three units did not receive the minimum 5-10 new cases of paediatric SCI 
yearly. All units reported a dynamic treatment process that was comprehensive, individualized and patient 
focused. 



Conclusions: There were similarities in the organization and administration of rehabilitation services in the 
studied ten centres from seven countries, but also differences, probably based on economic, political, 
sociodemographic and cultural diversity. There were notable variations with regard to staffing between the 
units, indicating that some teams were suboptimal regarding the interdisciplinary and multi-professional 
nature of rehabilitation. The differences found in the organization and administration of rehabilitation 
services for pediatric SCI may indicate a need for internationally approved, evidence-based guidelines for 
specialized pediatric SCI.
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Introduction: Indwelling catheters (urethral or supra-pubic) are often used to manage bladder emptying 
following spinal cord injury (SCI). A regime of catheter clamping has been proposed as a technique to 
maintain bladder capacity, prevent or reduce complications such as catheter blockages and reduce bladder 
pain. However, the existing evidence supporting this view is limited. The aim of this study was to undertake 
an audit of the urodynamic findings of a cohort of SCI patients with an SPC who either follow a clamping 
regime or rely on free drainage. 
 
Methods: A total of 243 urodynamic reports of SCI patients were sorted to identify those who had an SPC. 
43 patients with an SPC were identified, of which 22 were on a clamping regime and the remaining 21 were 
using free drainage (FD). The results for maximum detrusor pressure (MDP), maximum cystometric capacity 
(MCC) and bladder compliance were analysed. Statistical comparisons between the clamped and FD groups 
for each parameter were based on two-tailed chi squared and Students t test with p<0.05 indicating a 
significant difference. Standard deviation and upper and lower quartiles were also calculated to aid with 
analysis.  
 
Results: There were 28 males and 15 females with age range of 22 to 85 years old. There was statistical 
significance (p = 0.03) between the male and female distribution in the cohort.  There were varying levels of 
injury, with 63% sustaining a cervical level injury, 31% with a thoracic level injury, 3% with a lumbar level 
injury and 3% with either spina bifida or cauda equina syndrome. The median value for mean cystometric 
capacity (MCC) for FD and clamped patients was 125 mL and 240 mL respectively which was statistically 
significant (p = 0.001). The MDP ranged between 0 – 60 cmH₂O, with median value of 32 cmH₂O for FD and 
21 cmH₂O for clamped patients which was not statistically significant (p = 0.28). 6 patients on FD leaked 
during the CMG compared to 0 clamped patients which was statistically significant (p = 0.007). Additionally, 
64% of clamped patients had a reduced compliance compared to 70% of FD patients which was not 
statistically different (p = 0.21).  
 
Conclusion: The results of this retrospective review of investigations showed that the patients who followed 
a clamping regime had a significantly greater bladder capacity (MCC) than the patients who had their 
catheter on free drainage. However, further study is required to identify if clamping is the cause of the 
results. 
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Introduction and Objectives 
The Pelvic Physiotherapy Clinic (PPC) at the London Spinal Cord Injury Centre, Royal National Orthopaedic 
Hospital, NHS Trust is a relatively new clinic developed following results of a ‘proof of principle study’ on 
Pelvic floor muscle training in incomplete spinal cord injury subjects and its impact on bladder dysfunction 
and incontinence.  The purpose of this Service Evaluation was to assess the PPC and the outcomes of 
patients with neurogenic  bladder and bowel dysfunction.   
Materials and Methods 
Twenty eight patients who were referred to the Pelvic Physiotherapy Clinic due to neurogenic bladder and 
bowel dysfunction completed  the ICIQ (International Consultation on Incontinence- Urinary Incontinence)-
ICIQ-UI short form questionnaire and the NBD (Neurogenic Bowel Dysfunction) symptom based score 
before and after a course of pelvic physiotherapy sessions. Following an initial assessment, patients were 
given verbal and written instruction for a home exercise plan and some patients were offered several visits 
to the clinic which ranged from 2 to 12. The service currently includes elements of patient education, pelvic 
floor muscle retraining, manual therapy and biofeedback to promote patient independence in bladder and 
bowel management. 
Results 
For the data analysis, the group was divided into four diagnoses namely Cauda Equina Syndrome (n=11), 
Tarlov Cyst (n=3), Lumbar Stenosis (n=5) and upper motor neuron Spinal Cord Injury (n=7). All the groups 
showed an improvement in the ICIQ-UI score apart from the Lumbar stenosis group (n=5).  The CES group 
showed a significant improvement (p<0.5).  All the groups showed an improvement in NBD symptom score 
and this was significant for both the Lumbar stenosis and Spinal cord injury group (p<0.5)    
Conclusion  
The results from this Service Evaluation are encouraging and demonstrate that a conservative intervention 
such as pelvic physiotherapy can improve the outcomes associated with bladder and bowel dysfunction in 
the neurogenic population.  
The outcomes of this Service Evaluation suggest that a pelvic physiotherapy service within a spinal injuries 
unit could offer a cost effective first line alternative to more invasive and costly interventions for the 
management of bladder and bowel dysfunction.  
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Multiple organizations like UN and WHO call for the collection of internationally comparable data on living 
and supply conditions of people with disabilities. The German Spinal Injury Survey aims at collecting reliable 
data of people with SCI and developing recommendations for actions to be taken by policymakers and other 
decision-makers. Infrastructure and resources for the approximately 140.000 people in Germany living with 
tetra-, paraplegia and spina bifida have to be improved. 
 
8 of 27 SCI Centers in Germany took part in the GERSCI Survey in 2017. A standardized questionnaire was 
sent to 5598 patients being older than 17 years. 1479 patients were included in data analysis. Asked for 
equipment, attitudes and environment most barriers were seen on the environment side. Inadequate 
access to a potential workplace was seen by 22.7%, inadequate transportation was seen by 15.5%. 
 
There is a need for better transportation system and better access to workplaces in Germany as an 
implemented focus group showed. A policy brief was written in a consensus process of the German 
speaking Medical Society of Paraplegiology and the German Society of Physical and Rehabilitative Medicine, 
the supporting community of paraplegics in Germany and the Hannover Medical School as Study Center to 
make demands to the German Ministry of Health on SCI Day on September 5th, 2019 in Berlin. Public 
accessibility has to be improved, in particular with regard to public transport, so that people using 
wheelchairs can use transport independently and without assistance. Train and long-distance bus services 
have to be improved. Barrier-free access to all medical care areas should be possible, private homes more 
accessible for disabled people. 
 
A policy brief given to the Ministry of Health enhances the stakeholder dialogue with the aim to realize the 
requested improvements in infrastructure and resources in Germany for people also with SCI. 
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Introduction 
Restrictions after deltoid to triceps reconstruction are a well-known reason for people with SCI to decline 
surgery. Historically, problems with lengthening of reconstructed tendon lead to rigorous restrictions. The 
rigorous restrictions has over the years been questioned and gradually decreased around the world. 
Early active mobilisation (EAM) has been used after tendon transfer to restore hand function in people with 
tetraplegia since 2002. The higher biomechanical forces related to elbow extension compare to finger 
movement together with previous complications has made teams hesitate to use the same method in 
triceps reconstruction. With extensive experience of rehabilitation after deltoid to triceps (+100 patients) 
Sahlgrenska University Hospital decided to include also triceps reconstructions to the EAM protocol.  
Method 
From October 2017 all patients who underwent triceps reconstruction were treated with EAM at Centre of 
Advanced Reconstruction of Extremities, Sahlgrenska University Hospital, meaning active training of 
restored muscle within 24 hours after surgery and 7-8 weeks restriction time. Exclusion criteria were 
combined S-PIN surgery that restricted full elbow extension and extensive (over 20degrees) of extension 
deficits. The outcome were compared to traditional rehabilitation protocol with isometric training the first 4 
weeks and a total restriction time of 12 weeks. Outcome measure at 6-12 months included muscle strength, 
extension deficits and COPM together with qualitative question regarding patients and therapists 
experiences of the treatment.  
Results 
During October 2017- November 2019 9 patient were treated with EAM. The EAM group were compared 
with historically data of 20 patient with the traditional protocol. There were no complications related to any 
of the surgeries in terms of extensive bleeding, tendon ruptures or lengthening. Preliminary outcome 
indicates that muscle strength were achieved to the same extend with MRC 3.4 in EAM group and 3.1 in the 
traditional group. Both groups showed a decreased extension deficits for those who had preoperative 
deficits.   Activity performance increased in both groups according to COPM. Rated performance increased 
with 3,3 (from 2.7 to 6.0) in EAM group (n= 6) and 2,2 (from 3.4 to 5.6) in traditional group(n = 16), 
satisfaction increased with 3,6 (from 2.3 to 5.9) in EAM group and 2.7 (from 2.9 to 5.6) in the traditional 
group. Patients with EAM complained less about stiffness and pain. Three patients had the traditional 
treatment with their first arm and EAM with the second. They all described less pain and mentally struggle 
since they could experience the benefits directly. Therapists found it easier to secure correct activation of 
restored function as it could be controlled by active movement. 
Discussion 
In this small study, early active mobilisation after deltoid to triceps seems to be a reliable and safe 
procedure. Apart from shortened restriction time in total, patient also appreciated the feedback that the 
triceps were actually functioning directly after surgery which kept them more motivated during restriction 
time. Larger study need to confirm the results.  



 

234 

Establishing the World’s First International, Poly-User Spinal Cord Injury 
Biobank 
Mr Adam Velenosi1, Mr. Kevin Dong2, Mrs. Lise Matzke3, Mrs. Tamsin Tarling3, Mr. Simon Dee3, Mr. Allan 
Aludino4,5, Mrs. Leilani Reichl4,5, Ms. Angela Tsang4,5, Ms. Lisa Parker6, Mrs. Farah Samadi2,7, Ms Sarah 
Morris2,8,9, Mr. Andrew Yung2,9,10, Dr. Femke Streijger2, Dr. Veronica Hirsch-Reinshagen2,6,7,11, Dr. Piotr 
Kozlowski2,8,9,10, Dr. G.R. Wayne Moore2,6,7,11, Dr. Cornelia Laule2,7,8,9, Dr. Peter H. Watson3, Dr Brian Kwon2,5 

1Praxis Spinal Cord Institute, Vancouver, Canada, 2International Collaboration on Repair Discoveries (ICORD), University of 
British Columbia, Vancouver, Canada, 3Office of Biobank Education and Research, University of British Columbia, 
Vancouver, Canada, 4Division of Spine, Orthopaedics, University of British Columbia,, Vancouver, Canada, 5Vancouver 
Spine Surgery Institute, Vancouver General Hospital, Vancouver, Canada, 6Vancouver General Hospital, Vancouver, 
Canada, 7Pathology & Laboratory Medicine, University of British Columbia, Vancouver, Canada, 8Physics & Astronomy, 
University of British Columbia, Vancouver, Canada, 9Radiology, University of British Columbia, Vancouver, Canada, 10UBC 
MRI Research Centre, University of British Columbia, Vancouver, Canada, 11Medicine, University of British Columbia, 
Vancouver, Canada 

Introduction 
Few traumas to the human body are as suddenly and permanently devastating as a spinal cord injury (SCI). 
While much basic science research has been done to elucidate the complex pathophysiology of SCI, virtually 
all of this research has been conducted using animal models. However, due to important differences 
between the pathophysiology and pathobiology of human and animal SCI, further study of the effects of this 
devastating injury in humans is clearly warranted. Therefore, the International Spinal Cord Injury Biobank 
(ISCIB) was established in 2019 to store biospecimens from individuals who have suffered an SCI for future 
research. The objective of this presentation is to provide an overview of ISCIB, the requests received and the 
use of its materials to date.  
 
Methods 
ISCIB is an international, “poly-user” biobank, meaning that all biospecimens and their associated 
information are made available to researchers globally, provided that the proposed research has undergone 
ethical review and is aimed to improve the overall understanding of SCI and the spine. Located in 
Vancouver, Canada, ISCIB has defined a governance structure to ensure that it operates equitably and 
transparently. This includes both an Executive Advisory Committee for the strategic direction and overall 
function of ISCIB, as well as an Operational and Scientific Access Committee for the management and 
oversight of biospecimen distribution. ISCIB has curated biospecimens and associated data from three 
distinct acute and chronic SCI participant consent categories: alive, alive and participating in another 
research study, and deceased. From the “alive” categories, cerebrospinal fluid, plasma, serum, and PAXgene 
Blood RNA tubes are collected, while cerebrospinal fluid and spinal cord tissue are collected from the 
“deceased” category. All of ISCIB’s spinal cords have undergone a series of standardized advanced magnetic 
resonance imaging and histological staining that are also available to researchers.  
 
Results 
Under the guidance and expertise of the Office of Biobank Education and Research (OBER), ISCIB has 
established a unique biobanking protocol that follows the best practice guidelines from the International 
Society for Biological and Environmental Repositories (ISBER), while also considering the needs and values 
of the SCI community at large. As of October 2020, ISCIB has completed all requirements of the Canadian 
Tissue Repository Network Biobank Certification Program and is now recognized as a certified biobank. To 
date, ISCIB has collected over 32,000 aliquots and 710 formalin-fixed paraffin-embedded tissue blocks from 



over 200 participants. ISCIB has supported 9 international projects, aiding in the publication of 3 
independent, third-party papers in peer-reviewed journals, and has received at least 12 acknowledgements 
in various oral and poster presentations. 
 
Conclusions 
ISCIB is the world’s first international, poly-user biobank specific to SCI. ISCIB will continue to provide SCI 
researchers with equitable access to human biospecimens while aiming to increase accessibility to regional, 
national and international researchers. Future objectives include developing a formal sustainability plan and 
communication strategy, including the establishment of an ISCIB website (www.sci-biobank.org) that is 
currently in development.
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Objective:  
To describe the status of spinal cord stimulation (SCS) research for the improvement of motor, sensory and 
autonomic function for individuals living with a spinal cord injury (SCI). 
 
Methods:  
A search for original human research published through August 31, 2020 was conducted on 8 data bases 
using permutations of “spinal cord stimulation”, “epidural spinal cord stimulation” (ESCS), “transcutaneous 
spinal cord stimulation” (TSCS), “magnetic spinal cord stimulation” (MSCS) and “neuromodulation” as 
search terms. Extracted data included: authors, publication year, participant characteristics, purpose, study 
design, methods, primary outcomes, results and adverse events. 
 
Results:  
Of the 5,700 items screened, 76 articles were included  ESCS = 41, TSCS = 23, MSCS = 12). The earliest study 
was published in 1985 with 68% of the articles conducted in the USA. The most frequent research design 
was a case study/series (n = 35) followed by quasi-experimental designs (n = 21), and only a single 
randomized clinical trial was identified. Motor recovery was the most common primary outcome for ESCS 
and TSCS studies (28 of 64) with bowel and bladder outcomes being the most common for MSCS (10 of 12). 
Sixty-five percent of the studies included 10 or fewer participants as compared to 18% which recruited 20 or 
more participants., of the 15 articles that documented an adverse event, most resulted from the use of 
ESCS. The most reported adverse event for ESCS was infection and/or pain  as the implant site while for 
TSCS it was reports of unusual sensations or increase spasticity. None of the articles mentioned engagement 
of consumers or advocacy groups. 
 
Conclusion:  
This review identified a need for more robust study designs, larger sample sizes, studies comparing the 
different types of SCS, improved reporting of study design, stimulation parameters, alignment of outcomes 
with the priorities of the SCI community, and reporting of adverse event data. Spinal cord stimulation holds 
promise in the treatment of SCI, however, the evidence must be strengthened to determine the efficacy and 
safety of these technologies for SCS to be considered a component of the standard of care.
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Introduction 
 
Participant recruitment is one of the most challenging aspects in SCI research. It has been well documented 
that a large portion of clinical trials are stopped due to challenges in recruiting participants. To address this 
concern Spinal Cord Injury BC (SCI BC) and ICORD have an ongoing collaboration to assist in research 
participant recruitment. There are certain proven methods and strategies that a researcher can take in 
order to have a completed study or trial. In this presentation we will outline the creation of this partnership, 
the roles that each of the organizations play in enhancing recruitment and some of the outstanding 
recruitment successes that this partnership has led to. Partnering with SCI organizations can help you find 
people that are appropriate and garner interest for your study as they have an inbuilt trust with their 
membership. But it does not stop there. People with SCI want to see your results. They are participating and 
contributing to the work because it is meaningful and valuable to them. So ongoing communication and 
reporting back is key to long term engagement. 
 
Methods 
 
Ethical concerns: Making sure you are following research ethics board approval for recruitment of studies. 
Targeted recruitment: Going through membership lists and identifying individuals that meet the inclusion 
criteria.  
Open recruitment: Online/print resources/content 
Targeted vs Open: Success in mass media marketing vs direct contact.  
Reporting back results: Magazines, videos, events 
 
Conclusion 
 
Researchers have said that they are surprised at the speed of recruitment and fulfil their targets at record 
rates. We have developed an effective method to increase research recruitment and an integrated 
knowledge translation approach to help facilitate communication to people with SCI throughout the 
research process.  
In 4 issues of SCI BC’s Spin magazine, 4,100 copies mailed per issue with an estimated readership of 16,000 
per issue, 8 ICORD studies and 8 separate researchers were featured. In one year, 4 in person events 
promoted or provided research participant promotion, and online promotion reached about 30,000 
participants. For direct recruitment, weekly we reach 40-50 potential participants, 2464 in provincial group 
sessions and 314 virtually. In addition, SCI BC and ICORD have partnered on many research projects and 
panels as co-applicants, partners or knowledge users. 
We can conclude from the evidence of this partnership that an effective means for research institutes and 
universities to recruit for their studies, is to form an active and meaningful partnership with SCI 
organizations. Additionally, we can conclude that the partnership boosts participation by people with SCI in 
SCI research as contributors in the entire research process from ideation to conclusion. 
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Introduction: Reviews of studies involving people living with spinal cord injury (SCI) have consistently 
documented a significant, positive relationship between leisure-time physical activity (LTPA; e.g., sports, 
exercise) participation and both global and domain-specific measures of quality of life (QOL). However, the 
mechanisms by which LTPA may improve QOL are not well-understood. Recent research suggests that, for 
people with disabilities, the quality of LTPA experiences may play an important role in determining QOL and 
other psychosocial outcomes of LTPA participation. The purpose of this study was to examine the relative 
contributions of measures of the amount of time spent participating in LTPA, and the quality of one’s LTPA 
participation experiences, in explaining variance in global and domain-specific QOL among adults with SCI. 
 
Methods: Participants were 39 adults (72% male; M age = 49.8 years + 15.6) with SCI, who participated in a 
nation-wide survey of Canadians with physical disabilities (n = 800). Questionnaire measures included the 
Measure of Experiential Aspects of Participation (MeEAP), the 11-item Life Satisfaction Checklist (LiSAT-11), 
the Satisfaction with Life Scale, and a modified version of the Leisure Time Physical Activity Questionnaire 
for People with SCI (LTPAQ-SCI). Hierarchical multiple regression models were computed to test whether 
participants’ perceptions of the quality of their LTPA experiences (i.e., MeEAP measures of the experience of 
autonomy, belongingness, challenge, engagement, mastery and meaning during LTPA participation) 
explained variance in physical, psychological, social and global QOL outcomes beyond variance explained by 
the amount of time spent on LTPA each week.  
 
Results: Hours per week of LTPA explained variance only in the social QOL domain (R2adj = .08, p = .09). As 
time spent on LTPA increased, so did satisfaction with social aspects of life (B = .33, p < .05). After 
controlling for hours/week of LTPA, the quality of LTPA experiences explained significant variance in 
physical, psychological, social and global QOL (R2change ranged from .33 to .46, ps < .01). Of the six MeEAP 
dimensions, LTPA-related experiences of belongingness were the strongest and most consistent predictor of 
the domain-specific and global measures of QOL; stronger experiences of belongingness were associated 
with more positive perceptions of QOL. 
 
Conclusion: If the goal is to improve QOL, the amount of time spent participating in LTPA may not be as 
important as what individuals experience, or how they feels while participating in sport and exercise. In 
particular, feeling accepted by others and fitting in with team members and other exercisers are important 
contributors to positive perceptions of QOL in people with SCI. An important next step is to develop 
strategies that can be used to bolster feelings of belongingness in sport and exercise settings where people 
with SCI participate. 
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Introduction: 
Non-traumatic spinal cord injury (NTSCI), refers to damage to the spinal cord that resulted from a cause 
aside from trauma. It is a condition with immense functional implications for the individuals involved. The 
incidence of NTSCI is difficult to estimate due to its heterogeneous cluster of a wide spectrum etiologies 
with varying pathophysiology. The most described NTSCI causes are degenerative disc disease and spinal 
canal stenosis, tumours, vascular diseases and inflammatory conditions. In order to avoid delay in diagnosis 
and time-critical treatment, knowledge of each is important. We aim to fill the gap of knowledge through 
assessing the causes, patterns, and outcomes of non-traumatic spinal cord injuries. 
 
Methods: 
This is a retrospective cohort study of all the patients who had a NTSCI between 2016-2020. Also, patients 
older than 18 and treated surgically were included in our study. Demographic and clinical data were 
collected. American spinal injury association (ASIA) impairment scales have been assessed preoperatively 
and at the last follow-up. 
 
Results: 
One hundred and twenty four patients were included in our study. The mean age of our population was 
62.8 years old, of which, seventy three were females (59%) and fifty one were males (41%), with an average 
BMI of 31. Comorbidities were observed in 85% (n=105) of patients; the most frequent comorbidities were 
hypertension, diabetes, and dyslipidemia with; (n=69; 65%), (n=66; 53%), and (n=48; 39%) respectively. 
Upon admission, back pain (n=56; 45%), numbness (n=53; 43%), and inability to walk (n=22; 18%) were the 
highest recorded clinical presentations. Furthermore, spinal stenosis (n=56; 45%) followed by degenerative 
cervical myelopathy (n=34; 27%) were the most observed pathologies, followed by spondylolisthesis (n=9; 
7%), herniated disc (n=9; 7%), tumors (n=7; 6%), TB/Brucellosis (n=4; 3%), scoliosis (n=2; 2%), degenerative 
thoracic myelopathy (n=2; 2%), and pyogenic infections (n=1; 1%). Lumbar spine injuries accounted for 45% 
(n=56) whereas cervical spine injuries accounted for 41% (n=51) and thoracic spine injuries for 14% (n=17). 
The most performed surgical procedures were Anterior Cervical Discectomy and Fusion (ACDF), 
Thoracic/Lumbar Laminectomy, and Thoracic/Lumbar Laminectomy with Fusion with; 28% (n=35), 26% 
(n=32), and 14% (n=17) respectively. The average length of stay period was 23.2 days and the mean follow-
up duration was 15 months. Postoperatively, inpatient rehabilitation was required for 48% (n=59) of 
patients. The calculated ASIA impairment scale at the last follow-up showed improvement for 57% (n=71) of 
patients. 
 
Conclusion: 
Surgically treated NTSCI could result in good neurological recovery with low complications rate.
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Background: Interventions targeting the pelvic floor muscles (PFM) are a mainstay treatment to improve 
lower urinary tract (LUT) function in able-bodied people, but not for those with spinal cord injury (SCI). 
Multiple studies have reported that exoskeleton and body-weight supported treadmill training interventions 
may improve LUT function for people with SCI, but the mechanisms of these effects are unclear. The PFM 
are active during gait activities in able-bodied people, it is possible that the PFM are similarly activated in 
these gait-based therapies for people with SCI. Further, previous evidence in people with motor-complete 
SCI (mcSCI) has shown that the PFM co-activate with trunk musculature and that the trunk muscles may be 
effectively trained using exoskeleton-assisted walking. The primary goal of this study was to determine the 
feasibility of an overground vs. treadmill exoskeleton-assisted walking program on LUT function in people 
with mcSCI. Secondary aims were to determine if the PFM are active during exoskeleton walking, and 
compare the possible effects of two exoskeleton training programs on LUT function.  
 
Methods: Adults with mcSCI ≥ T10 were recruited and randomized to thrice-weekly training for 12-weeks 
using the Ekso or Lokomat. Feasibility outcomes included recruitment rate, adherence, and adverse events. 
Surface electromyography (EMG) signals were recorded while participants walked in their assigned 
exoskeleton to assess PFM activity during gait. Before and after the training, LUT function was assessed via 
urodynamic studies (UDS) and a 3-day bladder diary, and LUT-related quality of life was assessed by the 
Qualiveen-30 questionnaire.  
 
Results: 12 individuals were screened for participation in the study, of which 7 were eligible and 6 enrolled. 
Two participants withdrew during or immediately after training due to unrelated injury or illness. Complete 
data was collected for 4 participants (n=2 Ekso, n=2 Lokomat). One adverse event (grade 1) occurred during 
training where a Lokomat participant experienced minor skin abrasions from exoskeleton contact points. 
Five participants completed all 36 training sessions, but overall training time varied from 92-154 days. EMG 
recordings demonstrated greater PFM activity in the Ekso than Lokomat, but there was no clear change in 
bladder function or LUT symptoms in either group. Changes in UDS parameters from pre- to post-training 
were within range of normal variability. Lokomat users experienced reduced episodes of urinary 
incontinence, while both Ekso users did not have incontinence at pre- or post-assessment. One Ekso 
participant showed an improvement in their Qualiveen-30 score at post-assessment, while the other 
showed little change. Neither of the Lokomat participants reported improvement in LUT-associated QoL .  
 
Conclusion: This pilot study demonstrates the feasibility of delivering an exoskeleton training program to 
people with mcSCI to assess changes in LUT function. Feasibility outcomes reported here are in line with 
previous research delivering similar interventions to this population. Our findings suggest that Ekso walking 
elicits greater PFM activity, but it remains unclear how training with either device may impact LUT function 
for people with mcSCI. Future trials are planned to explore the effects of exoskeleton-based interventions 
on symptoms of neurogenic LUT dysfunction for people with mcSCI. 
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INTRODUCTION: 
Restoration of urogenital function is a top priority for people with spinal cord injury (SCI). Current treatment 
options for urogenital complications secondary to SCI center on medical management (e.g., catheterization, 
medications), which are often accompanied by a risk of adverse effects. In contrast, exercise interventions 
may serve as a safer, less invasive, and more cost-effective alternative. Programs such as pelvic floor muscle 
training (PFMT) have been shown to effectively improve urogenital function in the able-bodied population, 
but little is known regarding its effectiveness in people with SCI. Therefore, this systematic review aimed to 
summarize the feasibility (adverse events, dropout rates) and effects of exercise-based therapies as a 
treatment to improve urogenital function and/or quality of life (QoL) in the SCI population.  
METHODS: 
We performed initial database searches on MEDLINE, EMBASE, and CINAHL in May 2020 and an updated 
search in March 2021 for studies that investigated the effects of any exercise intervention on urogenital 
function and/or QoL in adults with SCI. Quality of individual studies was assessed using the Joanna Briggs 
Institute critical evaluation tools, and clinical trial registries were reviewed to identity biases due to selective 
reporting of outcome measures. When possible, Hedges’ g was calculated for overall effect sizes. 
Descriptive subgroup analyses were conducted based on sex and injury severity. 
RESULTS: 
Thirteen studies (277 participants) were included for qualitative synthesis, of which 2 studies were eligible 
for meta-analysis. Among the 13 included studies, there were 3 randomized controlled trials (including 1 
conference abstract), 2 quasi-experimental studies, 6 cohort studies, and 2 case reports. The overall quality 
of evidence was relatively low. Four distinct exercise modalities were identified, including PFMT (n=3), 
locomotor training (LT) (n=6), general exercise training (n=2), and exercise training combined with spinal 
cord epidural stimulation (scES; n=2). Training protocols and outcome measures varied substantially across 
studies.  
Dropout rates ranged from 10%-25%, and adverse events were reported only in some LT and scES studies. 
Although urodynamic findings were mixed overall, maximum bladder capacity, bladder compliance, and/or 
maximum detrusor pressure tended to improve after LT, scES, and upper extremity training. Specifically, 
meta-analysis revealed moderate effects of LT interventions on maximum bladder capacity (g=0.50) and 
bladder compliance (g=0.37). Fairly consistent but small improvements were observed in bladder awareness 
and incontinence after certain PFMT or LT interventions. Fewer data were available for lower urinary tract 
QoL and sexual function/QoL outcomes, which presented mixed findings or only minor improvements. 
Subgroup analyses based on sex and injury severity were inconclusive, but potential for improvement was 
observed in all groups.  
CONCLUSIONS: 
There could be a potential benefit of exercise on urogenital outcomes in individuals with SCI, but current 
evidence is insufficient. Heterogeneity and relatively low quality of included studies reflect limitations in the 
current literature, and our results should be interpreted with caution as the meta-analysis was based 
entirely on pre-post interventions. Standardization of outcome measures and studies with more robust 
design are needed, especially in the domain of sexual function and QoL.  
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Introduction: Spinal cord injury (SCI) causes significant morbidity and places a heavy burden on the health 
care system. This is primarily due to the additional health needs that arise from the presence of multiple 
secondary health complications, i.e. multimorbidity index (MMI). MMI is a public health problem that has 
been identified as a key health system concern. However, little is known regarding the effect of MMI on 
health care utilization (HCU) in persons with non-traumatic SCI (NTSCI). The aim of our study was to 
determine the frequency of MMI in persons with NTSCI, and evaluate the effect of MMI on HCU and its 
impact on health status as well as life satisfaction and quality of life (QoL).  
 
Methods: Using the 2011-2012 Canadian SCI Community Survey, personal factors (e.g. age, gender), injury 
(e.g. etiology), environmental factors (e.g. living setting, income), MMI (i.e. the presence/absence of 30 
comorbidities/complications), HCU, health status (Short Form-12 physical and mental component score, 
PCS/MCS), life satisfaction and QoL (LISAT-11) were evaluated. The survey was completed by 412 
participants with a NTSCI. HCU groups were based on the response to the question “During the past 12 
months, was there ever a time when you felt that you needed health care but didn’t receive it?”. Group 1: 
received needed care (n=322, 78%), and Group 2: did not receive needed care (n=89, 22%). Multivariable 
analysis was conducted to determine the effect of MMI on HCU, health status and on life satisfaction and 
QoL. 
 
Results: Of 412 participants with NTSCI, the mean age at injury was 53.1 (SD 14.9) years, 57.0% were male, 
and the most common etiology was degenerative disease (20.2%). Within the past 12 months, 360 (87.4%) 
participants visited at least one health care professional (HCP), of which the mean (SD) frequency of HCP 
contact was 47.5 times (101.7). A total of 153 (37.12%) participants reported being unsatisfied and having a 
poor QoL. The mean (SD) frequency of not receiving care (i.e. Group 2) was 24.3 times (112.6), with the 
most common reason for not receiving care owing to a long wait time (47.2%). The mean MMI was 
significantly lower in Group 1 compared to Group 2 (11.8 vs. 14.6, p<.0001). Regarding the multivariate 
analysis, receiving care (i.e. Group 1) was significantly associated with higher PCS and MCS (p=0.014 and 
p=0.022, respectively). Additionally, a higher PCS and MCS was significantly associated with being satisfied 
and having good QoL (p<0.0001). Conversely, a high MMI was significantly associated with not receiving 
needed care (p=0.020), a lower PCS and MCS (p<0.0001), being unsatisfied and having a poor QoL 
(p<0.0001).  
 
Conclusions: MMI plays a significant role in HCU, health status and QoL in persons with NTSCI. We identified 
that a higher MMI is significantly correlated with not receiving needed care, having a lower health status 
and a lower QoL. These results can be used to better understand and improve the health care needs for 
individuals with NTSCI. 
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Introduction:  
Rehabilitation following spinal cord injury or disease (SCI/D) is evolving to include a focus on neurorecovery. 
There is evidence that challenging task-specific activities support nervous system re-organization linked to 
recovery.  This has led to an interest in activity-based therapy (ABT) from both clinicians and individuals 
living with SCI/D. Given that this is an emerging therapy there is a need to enhance access to ABT for 
Canadians with SCI/D. This presentation aims to describe the development of a Canadian ABT Community of 
Practice (CoP) initiated to advance the understanding of and access to ABT in Canada and facilitate 
collaboration between diverse stakeholder groups.  
 
Methods: A multi-step iterative participatory process was used over two years to establish a CoP. A Summit 
(March, 2019) launched this process, bringing together a diverse group of stakeholders. The Summit 
identified five priorities for clinical care and research to form a five-year Canadian ABT Strategy for SCI/D 
that encompasses care across the continuum. As work on the initial priorities progressed, a larger CoP was 
formed by re-engaging Summit attendees and hosting a public Canadian ABT Expo. The Expo highlighted 
initiatives across Canada, supported networking opportunities, and launched the CoP. A diverse Steering 
Committee for the CoP and terms of reference were established. In Fall 2020, a Delphi survey was used for 
members to re-evaluate the Summit priorities and to identify missing priorities. For each priority, short-
term goals were drafted through facilitated group work. These goals are directing CoP activities over the 
next year. 
 
Results:  
The ABT Summit had 39 stakeholders representing researchers, healthcare providers, individuals with SCI, 
health policy experts, and funder perspectives. The Expo had 59 attendees. The CoP currently includes 40 
members: 47.5% researchers, 32.5% health professionals, 7.5% individuals with SCI, and 12.5% other, 
though many members identify with more than one of these groups. The Delphi survey resulted in 
maintaining the original Summit priorities, with three additions. Priority areas include: 
1) Identify current activities: disseminate outputs from completed projects on current practice and 
perspectives 
2) Facilitate dialogue across stakeholders: expand the CoP 
3) Track ABT activities: identify parameters to track ABT participation and key characteristics 
4) Develop and implement best practice recommendations: create guideline framework, identify 
knowledge gaps 
5) Study optimal timing, methods, and dose: determine international existing practices, resources, and 
needs to inform preliminary application recommendations 
6) Educate clinicians: identify learning needs, create educational opportunities  



7) Identify methods for promoting ABT engagement: identify existing advocacy resources and gaps 
8) Identify methods for ABT in rural and remote contexts: identify application methods and 
populations needing tailored content in culturally relevant ways 
CoP related projects have received six funded grants, produced a podcast series, and submitted six 
publications. 
Conclusion:  A Canadian ABT CoP has been successfully established. Diverse stakeholder engagement has 
been critical to this establishment and has resulted in the identification of eight priorities for the Canadian 
ABT Strategy for SCI/D. An evaluation plan has been developed and the success of the Canadian ABT CoP 
will be assessed in the fall of 2021.
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In this poster presentation we reflect on the experience of embarking on a co-design process to guide a 
peer-led telehealth self-management intervention package to support health and wellbeing for recently 
discharged people with newly acquired SCI and their support network. 
 
Peer support makes a real and positive difference to people’s experience of SCI rehabilitation by fostering 
belonging, coping, optimism and autonomy. In New Zealand, there are two spinal units that help people 
with a spinal cord injury to rehabilitate– the Burwood Spinal Unit in Christchurch and the Auckland Spinal 
Rehabilitation Unit. Charitable trusts support peer support services for people during their stay. When 
people go home from the spinal unit they may return to anywhere in the country and the two spinal 
services are finding it increasingly difficult to effectively meet the demand for community outreach follow-
up using traditional service delivery models. National policy work has highlighted geographical inequalities 
and a feeling of abandonment on discharge. Families of people with SCI have also identified a need for 
increased information and support following discharge. Telehealth may be a way to provide a service that 
wouldn’t otherwise be possible.  
 
We embarked on co-design research, situated within a community-based participatory research 
methodological paradigm. Within the New Zealand context, there is a particular need to include 
perspectives of Māori (the indigenous people of New Zealand) within the design, and types, of services and 
supports since a lack of representation is known to contribute to discrimination and racism, and inequity of 
outcomes.  The process involved interactive group workshops, as well as face-to-face and virtual groups and 
individual consultations and a survey with the broader stakeholder group.  
 
Three reflective themes on a co-design process will be discussed: 
1. The value of prioritizing experience. Traditionally service providers plan a new service, and then consult 
the people with lived experience for feedback. The experience-based co-design process was effective in 
turning this around by partnering with people with experience right from the beginning of service planning 
to ensure a better fit with what will work best and is needed most. 
2. Forging new ways to connect with and involve Māori. There was a tension to be resolved within the 
research process between creating a Māori space for discussion separately and having Māori perspectives 
integral to the overall co-design. The participatory approach enabled us to forge a Māori network beyond 
the research project,  and these connections are a positive outcome of the research process in themselves. 
3. Whose voices are heard. The co-design process enabled us to bring together different stakeholders to 
work together. There were tensions to be resolved around ensuring a balance between voices: between the 
few who were intensely engaged in the co-design team and the broader experiences of the many; between 
those who were local to the researchers and could engage easily face-to-face and those who were more 
distant and engaged through technology; between familiar faces who are well versed in advocacy and new 
voices. 
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Content validity of the Work Rehabilitation Questionnaire (WORQ) for persons with spinal cord injury: a 
mixed methods study. 
 
Introduction:  
The benefits of participation in paid work for the individual are multifaceted, however it is known that 
persons with spinal cord injury (SCI) encounter difficulties in returning to paid work after the onset of their 
condition. Hence, return to work is an important goal in SCI rehabilitation and vocational rehabilitation 
gains attention worldwide. The Work Rehabilitation Questionnaire (WORQ) was developed to assess work-
related functioning and consists of a selection of categories from the International Classification of 
Functioning, Disability and Health (ICF) [https://myworq.org]. The objective of this study was to investigate 
the content validity of the WORQ for use in persons with post-acute and chronic SCI. The study was 
performed at a university-affiliated Rehabilitation Center in The Netherlands. 
Methods 
A mixed methods study was performed. Contents of the WORQ were compared with the brief ICF core sets 
for SCI for post-acute care and for chronic situation and with results from semi-structured interviews with 
persons with SCI. The sample of participants was stratified with respect to level and completeness of SCI, 
phase of rehabilitation and return to work. Further, a consensus procedure on the relevance of the 
categories of the WORQ and these brief ICF Core Sets to Vocational Rehabilitation after SCI was organized 
with two meetings of a multidisciplinary group of SCI rehabilitation professionals.  
Results 
Fourteen interviews with persons with SCI were performed. Two group meetings with 8 and 9 SCI 
rehabilitation professionals were held. Thirty-seven of the 46 ICF categories (80%) of the WORQ were 
confirmed by both sources: mentioned in interviews with persons with SCI and considered important by the 
SCI professionals. The remaining 9 categories (20%) were confirmed by either the persons with SCI or the 
SCI professionals. However, fourteen additional ICF categories that are part of the brief ICF core set for SCI 
for acute care and/or chronic situation were identified as relevant to return to work according to the 
persons with SCI and SCI professionals.  The lacking categories describe  typical aspects relevant for persons 
with SCI or severe disability (defecation and urination functions; joint mobility and muscle tone; changing 
body position and transferring; arm/hand use; moving around with equipment; toileting; 
products/technology for use in daily living and for mobility; design of public buildings; personal care 
assistants and health professionals). 
Conclusion 
Our study confirms that most categories of the WORQ are important to consider for Vocational 
Rehabilitation in persons with SCI, however, there are ICF categories that are absent in the WORQ and 
deemed relevant for use in Vocational Rehabilitation in persons with SCI. Consequently, the content validity 
of the WORQ without additional items is insufficient for persons with SCI. For future use in clinical practice 
in Vocational Rehabilitation of persons with SCI, we advise on adding a SCI-specific appendix with the 
above-described lacking categories. 
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Introduction 
Pre-Covid rehab entailed a shared rehabilitation space at Karolinska University Hospital for Occupational 
Therapy and Physiotherapy. The shared space resulted in a better intraprofessional collaboration as well as 
interprofessional co-operation. This led to better continued rehabilitation if one of the therapists were 
away. Due to restrictions such as person per square meter or 2 m distance between people, therapy 
interventions had to be adjusted. From treating 4 patients simultaneously in the therapy area we had to 
change to 1 OT and 1 PT per timeslot. Therapy forms that had to be cancelled or adjusted were group 
sessions and professional assistance.  
From the patients’ perspective being in proximity of one another or in group sessions, increased their 
understanding of their own diagnosis and abilities, each other’s struggles and it created natural support 
structures which decreased their feelings of being alone in a difficult situation. The introduction of social 
distancing drastically affected the emotional support patients could give one another. 
 
Methods 
Self-observation and discussions. 
 
Results   
The results are still being analyzed. 
The initial results indicate that younger colleagues within the field of spinal cord rehab struggled more in 
their treatment approach, analyzing of movement patterns and activities. The patients also experienced 
greater feelings of isolation and loneliness. They were more “self-absorbed” in their rehab experience. 
 
Conclusion 
This highlights the importance of peer support for both therapists and patients in the rehab environment. 
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Introduction 
According to international guidelines, bladder evacuation in individuals with neurogenic lower urinary tract 
dysfunction (NLUTD) should be changed to intermittent catheterization as soon as possible during primary 
rehabilitation after spinal cord injury / disease (SCI/D). The aim of this retrospective cohort study was to 
evaluate the implementation of this guideline-based demand in clinical reality.  
 
Methods 
The electronic patient database of a single SCI/D rehabilitation center was screened for patients with NLUTD 
who completed primary rehabilitation from January 2015 to December 2017. Data regarding patient 
characteristics, SCI/D and bladder management were collected and analyzed. 
 
Results  
The data of 255 male (74.3%) and 88 female (25.7%) patients with an average age of 54±19 years were 
analyzed. The average duration of rehabilitation was 5.8±2.8 months. At the beginning of primary 
rehabilitation, most patients had a transurethral or suprapubic catheter (58.0%, 199/343) and only 14.3% 
(49/343) patients performed intermittent catheterization. However, the bladder management changed 
during rehabilitation, and at discharge, most patients evacuated the bladder by reflex voiding (48.4%, 
166/343) or intermittent catheterization (28.8%, 99/343). Only about 20% had a suprapubic catheter. 
Elderly patients (≥60 years) were more often discharged with a suprapubic or transurethral catheter 
compared to younger patients (p<0.002). Insufficient hand function was the main reason for not performing 
intermittent catheterization.  
 
Conclusions 
Only approximately 30% of all patients performed intermittent catheterization after primary rehabilitation. 
Bladder management is a holistic rehabilitation process, aiming at preserving both renal function and 
quality of life, and therefore, intermittent self-catherization is not the best solution for all patients. 
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Introduction 
The Qualiveen questionnaire measures bladder-specific aspects of quality of life (QoL) in four domains 
(limitations, fears and feelings and constraints). It is a 30-item questionnaire and therefore too extensive to 
be used as a standardized instrument in daily clinical practice. A short-form (SF-Qualiveen), which contains 
eight items, has thus been developed and validated in different languages. Our aim was to validate the 
German version of the SF-Qualiveen. 
 
 
Methods 
Patients with chronic (>12 months) NLUTD resulting from traumatic or non-traumatic spinal cord injury (SCI) 
presenting for an annual urodynamic follow-up examination in a tertiary neuro-urologic referral center were 
asked to participate in the study. Study participants were asked to complete both the full version 
(QUALIVEEN-30®) and the SF-QUALIVEEN® questionnaires twice within 3 weeks. Patient and SCI 
characteristics, data regarding NLUTD, bladder management, urinary incontinence, urinary tract infections 
and concurrent urologic medication were extracted from electronic patient charts. Criterion validity was 
evaluated by calculating the interclass correlation coefficient (ICC) between the scores of the SF-Qualiveen 
and the Qualiveen-30. Internal consistency between all the items of the SF-Qualiveen and the two items of 
each domain was evaluated by calculating Cronbach's alpha. The test-retest reliability of the SF-Qualiveen 
was also evaluated by ICC calculation. Finally, the cross-sectional construct validity was evaluated by 
calculating Spearman’s rank correlations between the scores of the SF-Qualiveen and the Qualiveen-30 for 
bladder evacuation, urinary continence and urinary tract infection (UTI) sub-groups. 
 
Results 
The average age of the 50 participants (35 / 70% men and 15 / 30% women) was 53±14 years and the 
median duration of NLUTD was 14.9 years. There were 26% (13 / 50) study participants with tetraplegia, 
and most participants (30 / 60%) performed intermittent catheterization for bladder voiding. The SF-
Qualiveen showed good criterion validity (ICC > 0.8) at both evaluation time points. The SF-Qualiveen 
overall and the domains "bother with limitations" as well as "feelings" showed good internal consistency 
(Cronbach's alpha >0.8). However, the internal consistency of the domain “frequency of limitations” was 
only moderate (Cronbach's alpha 0.59). The test-retest reliability for the different SF-Qualiveen domain 
scores and the overall score was greater than 0.9. The cross-sectional construct validity was >0.7 for the 
urinary continence and UTI sub-groups. The bladder evacuation sub-groups, showed lower cross-sectional 
construct validity (0.65-0.36). 
 
Conclusions 
The German SF-Qualiveen is a valid questionnaire and can be used to assess bladder-related QoL in 
everyday clinical practice instead of the full version.  
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Introduction 
Health information holds a great potential in healthcare. It can improve understanding of health conditions, 
prevention and treatments, and contribute to the empowerment of patients and their families; it supports 
individuals in deciding in an informed way, supporting their autonomy; and it contributes to improving 
adherence to treatments and self-management, and even to reduce unnecessary healthcare utilization and 
costs. Although health information holds a potential also to support people with spinal cord injury (SCI) in 
the self-management of their condition, studies examining information seeking behavior and health literacy 
among people with SCI are scarce. Moreover, to date, the link between information seeking and outcomes 
or healthcare services utilization among persons with SCI has not been studied.  
Within the overall objective of defining what kind of information best suits the needs and preferences of 
individuals with SCI and to develop targeted interventions to support them in using it, this study aims to 
examine information seeking behavior and its correlates among people living with SCI in Switzerland. 
Methods 
Cross-sectional study, based on data from the second community survey of the Swiss Spinal Cord Injury 
Cohort Study (Survey 2017). All community-dwelling persons aged 16 years and older with traumatic or non-
traumatic SCI living in Switzerland were eligible to take part to the survey. Out of 3,959 eligible persons, 
1,294 participated in both questionnaires of Survey 2017 (response rate 32.7%) and were included in this 
analysis. 
Results 
One quarter of the 1294 study participants (24.6%) reported having information needs. Most frequently 
mentioned were needs for medical information about SCI, complications and comorbidities (30.5%), and 
information on living with SCI (28.6%). The most often used sources of information were healthcare 
professionals (72.3%), the Internet (43.2%), and other people living with SCI (40.8%). Almost half of the 
participants (41.4%) were only somewhat or not at all confident in their ability to find information. Having 
information needs was associated with suboptimal outcomes. 
Conclusions 
This study confirms the importance of information for individuals living with SCI. By providing evidence on 
topics to be addressed and modalities of information delivery, our findings can help institutions in 
developing information to support individuals living with SCI in their daily activities. Information should 
cover all aspects of living with SCI, be relevant to and understandable for people of all backgrounds, and be 
made available online and offline.
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Background 
Studies have shown that nearly half of the SCI population suffer with mental health problems. Spinal cord 
injury doubles the risk of mental health problems, with 48.5 percent of spinal cord injury survivors 
experiencing depression, 37 percent facing anxiety, 8.4 percent experiencing post-traumatic stress disorder 
(PTSD), and a quarter experiencing clinically significant levels of anxiety. 
Community based psychological support services for this cohort is sporadic. 
Spinal Injuries Association (SIA) is the leading UK charity for those affected by SCI. Providing services to 
enable the SCI people to live a fulfilled life.  
Historically the SIA has outsourced a telephone counselling service supported by a psychologist working one 
day a fortnight. The SIA Peer support service has also been a valuable resource for those affected by SCI. 
Having a supportive peer who has experienced a similar injury can be a powerful motivator. The 
knowledgeable peer counsellor however realises that having a disability is not enough for counselling to be 
successful.  
In May 2020 SIA employed a professional counsellor registered with the British Association for Counselling 
and Psychotherapists (BACP) who also has C5 tetraplegia. This peer led counselling service currently offers a 
4 day a week service offering a maximum of 10 sessions free of charge. 
Methodology 
Report on the numbers of SCI people and family members contacting the SIA Peer led counselling service in 
the first 12 months of its inception. 
Assessment of the wellbeing assessments based on the 16 completed on commencement and end of 
treatment. 
Interrogation of Survey monkey feedback completed by participants. 
 
 
 
Results 
The service supported 57 Clients in the first year of operation. 
Cumulative totals of Wellbeing Assessment show an overall improvement across all measured categories, as 
detailed below – 
Identity and Self Esteem – 127% increase  
Managing Mental Health – 65%  
Hope for the Future – 81% 
Social Networks – 37% 
Addictive Behaviour – 27% 
Responsibilities – 26% 
Living Skills – 29% 
Physical Health and Self Care – 56% 
Work or Other Interests – 47% 
Conclusion 



Outcome measures of the SIA Peer led counselling services were positive particularly around ‘Identity and 
Self Esteem’. 
Comments from the Survey monkey feedback indicate that a peer led counselling service can offer insight 
into the lived experience of SCI. Participants reveal that not having to spend time explaining to the therapist 
the complexities of living with SCI meant that they could better utilise the therapy session to maximum 
benefit. This has led to further collaboration with university researchers to highlight best practices, identify 
gaps in psychological services and pathways for individuals who have spinal cord injury and mental health 
issues.  
References 
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Introduction: Ischemic spinal cord injury (SCI) belongs to the heterogeneous group of non-traumatic SCI, 
while the course of sensorimotor and functional recovery is comparable to traumatic SCI. Recently, a model 
to predict independent and reliable bowel management one year after SCI was derived from data of 
patients with traumatic SCI included in the European Multicenter Study about Spinal Cord Injury (EMSCI) 
and its predictive performance was confirmed through internal and external validations. 
Aim of the study was to evaluate the performance of this model to predict an independent and reliable 
bowel management  one year following ischemic SCI.  
Methods: The prediction model was based on the total motor score of the International Standards for 
Neurological Classification of Spinal Cord Injury measured within 40 days of the injury. Bowel outcome was 
assessed through item 7 of the Spinal Cord Independence Measure one year after SCI. The model was 
applied to data of 142 EMSCI patients with ischemic SCI with various level and severity of injury.  
Results: The model showed an acceptable discrimination with an area under the receiver operating 
characteristic curve of 0.780 (95% confidence interval=0.702-0.860). In addition, the model displayed a good 
accuracy and an acceptable calibration.  
Conclusions: The validity of our prediction model of bowel outcome is extended to patients with ischemic 
SCI, thus providing the first model to predict independent and reliable bowel management in this 
population. The model may be employed in clinical practice to counsel patients and to define the 
rehabilitation aims, as well as in the research field for the optimization of patients’ allocation in the design 
of future clinical trials.  
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Introduction: The aim of primary rehabilitation of individuals with SCI is to provide them with a high level of 
functional independence in everyday life. However, it remains an open question if the level of functional 
independence achieved within primary rehabilitation can be preserved in a community-dwelled long-time 
setting.  
Methods: The Spinal Cord Independence Measure (SCIM) is an established outcome measure for functional 
independence concepted for SCI. Its third version (SCIM-III) is available in interviewed, observed and self-
reported versions and consists of 19 items organized in the three sub-scores “self-care”, “respiration & 
sphincter management” and “mobility”. In 2018, the German Spinal Cord Injury Survey (GerSCI) as part of 
the international InSCI study group performed a nationwide ICF-based multicenter survey. For three SCI 
centers the GerSCI data including a self-reported SCIM-III were matched to each participant’s SCIM assessed 
in the European Multicenter Study about Spinal Cord Injury (EMSCI). We aimed in following individuals’ 
item-scores of SCIM-III to learn about possible changes and stable aspects of functional independence over 
time. 
Statistics: Descriptive statistics present the demographic and neurologic characteristics of individuals 
responding to the GerSCI survey. Item scores of SCIM-III examined within EMSCI and self-reported within 
GerSCI are presented by descriptive statistics. T-Testing for dependent samples was performed to 
investigate changes of item scores over time.  
Results: From a total of 1209 contacted individuals, 371 replies were received, corresponding a response 
rate of 30.69%. The average age at follow-up was 56.18 (SD 17.10) years. The average follow-up was 81.47 
(SD 51.70) months. 105 individuals are classified as AIS A, 34 as AIS B, 50 as AIS C, and 167 as AIS D. Due to 
missing answers or incoherent responses to SCIM-III items number of followed items varies from 293 (item 
VII focusing bowel management) to 351 (item IV focusing grooming). The mean difference between the last 
SCIM (0-100) recorded by a health professional and the self-reported version within GerSCI was -3.014 
points (95% CI = [-4.88, 0.308]). The deterioration of the sum-score was driven by decreasing scores for 
bladder (-1.204 points, 95% CI = [-1.862, -0.582]) and bowel management (-1.235 points, 95% CI = [-1.741, -
0.728]). Items focusing mobility issues like ground to wheelchair transfer (+0.221 points, 95% CI = [0.027, 
0.167]), mobility indoors (+0.275 points, 95% CI = [0.062, 0.487]) and outdoors (+0.288 points, 95% CI = 
[0.018, 0.439]) showed improvement over time. Items regarding respiration and self-care issues (e.g., 
grooming, bathing and dressing) stayed almost unaffected. All differences stated above showed significance 
in t-testing for dependent samples (p < 0.01). 
Conclusion: SCIM score stability over time suggests a successful transfer of acquired independence skills 
obtained during primary rehabilitation into the community setting. Functional independence of bladder and 
bowel management may need special attention in a home-dwelled environment while mobility issues 
showed an improving development over time.  
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Introduction:  
A 68-year-old male with a C7, AIS A lesion after a motorcycle accident experienced several episodes of 
watery diarrhea, fecal incontinence, elevated temperature and increased level of C-reactive protein four 
and a half month after his accident. During the acute phase and rehabilitation, the patient received 
treatment with cephalosporin once, penicillin in combination with ß- lactamase inhibitor four times, and 
pivmecillinam on three occasions.  
 
Methods:  
A fecal test tested positive Clostridium difficile (CD) Toxin A and B consistent with Clostridium difficile 
infection. No other pathogenic bacteria were identified in the stool. The patient was treated with 
vancomycin peroral 125 mg x 4 for 10 days, and after eight days of treatment, the fecal incontinence 
ceased. Twelve days after completing the treatment, the symptoms recurred with multiple episodes of 
watery diarrhea, fecal incontinence, elevated temperature and elevated level of C-reactive protein (84.3 
mg/l). A fecal test for CD was again positive, confirming recurrent CD infection. Treatment with vancomycin 
was reinitiated and the patient was scheduled for fecal microbiota transplantation (FMT).  
 
Results: 
Vancomycin was ceased after 7 days with last the dose the night before the FMT. The FMT procedure 
consisted of 30 capsules (~50 grams crude feces) taken orally. The day after the procedure, the patient 
described "My stomach churned a bit" and the diarrhea ceased – from one day to the next. The patient did 
not experience any alteration in blood pressure, pulse nor temperature after the FMT. 
 
The patient resumed his bowel emptying program the day after FMT. Eight days later constipation occurred 
and the bowel emptying program was intensified. One week after the procedure, the fecal test was negative 
for CD. Follow-up week 8 is planned to confirm sustained clinical response. 
 
Conclusion:  
This case describes the successful use of FMT for Clostridioides difficile infection, the most common cause 
of antibiotics-associated diarrhea, in a patient with spinal cord lesion. Antibiotics are frequently prescribed 
for infections in the population of persons with spinal cord dysfunction. FMT was well tolerated and with 
very limited side effects. Further studies should elucidate the role of FMT for persons with spinal cord 
disorders. 
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Introduction:  
Over the past decades, the proportion of individuals with incomplete spinal cord injury (iSCI) has increased. 
Many of these individuals remain ambulatory, but research shows they still struggle with invisible ailments, 
such as pain, fatigue and bowl and bladder dysfunction in the years post injury. Moreover, a SCI can lead to 
reduced physical activity after discharge from rehabilitation and in the years to follow. Among the barriers 
for staying physically active, are ailments like pain and fatigue. However, knowledge in this area mainly 
stems from studies drawing on quantitative study designs. Little is known about how individuals with iSCI 
experience being physical active and how they experience their bodies within movement contexts of their 
daily life. To bridge this gap, we asked: How do individuals with iSCI experience their life situation related to 
physical activity and bodily changes during the first years following the injury? 
 
Methods:  
We conducted in-depth, semi-structured interviews of seven (one woman and six men) ambulatory 
individuals with a traumatic, cervical to lumbar iSCI, aged 24-52 years, one to five years post injury. Our 
analysis was inspired by Braun and Clarks’ thematic, inductive approach, were theorical concepts and ideas 
were included when we systematically searched for themes and subthemes related to our empirical 
material (Braun & Clarke, 2006). Given that SCIs are medically complex injuries with various bodily changes, 
Merleau-Ponty’s phenomenology offers perspective to understand the meanings of these changes. Drew 
Leder's phenomenology of the inner body was also included as a theoretical frame of reference in gaining 
insight into invisible bodily changes (Leder, 1990).  
 
Results:  
By systematically searching the transcribed material for themes addressing invisible bodily changes and 
physical activity, we identified two themes, namely: “The life in-between” and “To lose and regain control 
over the inner body”. These themes encompass an ongoing discrepancy between the Visible body – the 
body the participants engage in the world with – and Invisible ailments – ailments that were perceived as 
noticeable for the participants themselves, but apparently not visible to others. The participants elaborated 
on the ambivalence between feeling lucky and struggling with invisible ailments. These ailments were 
described as unpredictable, could arise uncontrollably and had consequences for their social life, work and 
when being physically active. At the same time as some of the participants experienced getting pain when 
working out, physical activity became a way to regain control and was related to hope of improvement. 
However, the hope of improvements in physical function after returning home was in the face of everyday 
demands such as family life, work and social life, intertwined with uncertainty and worries related to how 
life should be.  
 
Conclusions:  
The interviewees perceived themselves lucky as they were still able to walk and participate in life almost as 
before. At the same time, ailments like pain, fatigue and intestinal problems made participation difficult. 
Our results can contribute to the improvement of clinical practice by focusing on the challenges these 
patients face in maintaining a physically active life-style.  
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Background: Urinary tract infections (UTIs) are a very common complication in users of clean intermittent 
catheterisation (CIC) and constitutes a major concern for CIC users and their care givers.  
In this study we investigated the association between incidence rates of patient reported antibiotic treated 
UTIs and quality of life (QoL) among users of CIC as well as the association between key aspects of CIC 
management i.e., bladder emptying technique, residual volume and appearance of blood in urine, and UTIs. 
 
Method: A survey was distributed among 1323 CIC users who were recruited through a Coloplast customer 
panel from NL, UK, FR, IT, DE and US in February 2021. The online questionnaire comprised 32 questions on 
UTI incidence and symptoms, bladder emptying technique including withdrawal technique, post-void 
residual urine and appearance of blood in urine, as well as the disease specific QoL, 30-item Qualiveen. UTI 
and QoL outcomes were generated using a generalized linear mixed model and a linear mixed model, 
respectively. 
  
Results: Among, 1323 CIC users, 602 responded to the survey, of which 66% were male and average age was 
58 years. A total of 75% of the CIC users had neurogenic bladder disorder, 73% suffered from urinary 
retention, 53% of incontinence and 63% and bowel issues. 
More than half (58%) of the CIC users experienced at least one UTI within the last year, and among these, 
the incidence UTI rate/year [95% CI] was 3.16 [2.98;3.36]. In comparison, the yearly UTI incidence rate [95% 
CI] was 1.64 [1.55;1.73] for the whole group.  Having two or more UTIs/year was associated with a worse 
QoL score of 2.45 compared to a score of 2.07 in the group no UTIs (p<0.0001).  
Several aspects of CIC management were associated to an increased UTI incidence. A total of 13% of the CIC 
users reported not applying a technique to ensure complete bladder emptying and these had a higher 
incidence of UTIs compared to those applying one or more techniques (e.g. repositioning) 1.83 UTIs/year vs. 
1.13 UTIs/year (p=0.006). Those reporting some level of uncertainty of complete emptying after CIC 
experienced UTIs more often than those reporting being certain of complete bladder emptying 1.6 
UTIs/year versus 1.29 UTIs/ year (p=0.07). Finally, those who experienced blood in the urine had a 
significantly higher incidence rate of UTIs compared to the group not experiencing blood in urine (1.69 
UTIs/year vs. 1.23 UTIs/year (p=0.006)). 
 
Conclusion: The results from this CIC user study suggest that UTI incidence is linked to key aspects of 
bladder management including residual volume, appearance of blood in the urine, and that high rates of 
UTIs comes with a poorer QoL.  Additional focus on correct catheterisation technique to reduce trauma and 
residual urine are important steps to obviate future UTIs and improve QoL of CIC users.   
  
Funding: Coloplast A/S 
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Introduction 
It is of great importance that research- and innovation projects are grounded in the needs and everyday life 
challenges of the people with lived experience. A well-defined method to identify priorities and knowledge 
gaps are a priority setting partnership (PSP). The well-established method was developed by James Lind 
Alliance, UK based, and has been used in more than hundred projects in various settings around the world.  
The aim of this project is to identify needs and what is important to people living with SCI according to 
themselves, their relatives and the profession around them in Sweden today. Furthermore, to identify 
uncertainties and certainties and prioritize these. 
 
Method 
The PSP method will combine workshops and surveys. An initial set of workshops will include 5 digital 
workshops, two with people living with SCI, one with relatives, one with care givers and one with rehab 
professions. The aim is to gather an in-depth knowledge of the topic. Those workshops will be followed by a 
first survey which aims to gather further knowledge of the topic and verify the themes that has developed 
during the first workshops by a larger population (more than 1000). The themes identified in the initial 
workshops and survey will be analyzed with qualitative and quantitative content analysis. A structured 
literature search will follow to identify certainties (already existing knowledge) and uncertainties related to 
the identified themes. Thereafter a prioritizing process begins by a second survey for a first prioritization 
and thereafter a final workshop to set the 10 most prioritized areas of certainties and uncertainties.  
The aim and method of this project differ slightly from a standard PSP since this project aims to identify 
prioritized areas regardless of whether it is uncertainties (research questions) or certainties (knowledge 
translation gaps). Therefore, we are open to handle more than one list of top ten prioritized areas in the 
final workshop. 
As a part of the method, an expert group – including representatives from all target groups – was identified 
as the first step of the project. They are actively involved throughout the whole process to ensure 
transparency and relevance. 
 
Results 
The project plan is approved by the project expert group, JLA and has an ethical approvement. Both the 
extensive themes after the initial gathering of certainties and uncertainties and the final prioritized areas 



will be published on open web sites and in scientific papers to ensure transparency throughout the process. 
The results will be used as guidance for future research prioritizations but also as guidelines to prioritized 
areas of knowledge translations initiatives.    
 
Conclusion 
The result of the project expects to be a solid, well-grounded prioritization work to identify both knowledge 
gaps and knowledge translation gaps identified by people living with SCI, their relatives and professions 
around them, in a Swedish context.  
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Introduction  
Sam (pseudonym) is a 10-year-old boy with a history of Spinal Cord Injury (SCI) secondary to idiopathic 
transverse myelitis (diagnosed aged 2) presenting as C5 ASIA impairment scale C. Sam is reviewed annually 
by a specialist interdisciplinary paediatric SCI rehabilitation team (including Occupational Therapy and 
Physiotherapy) in Ireland. During a recent review it was felt that there were goals relating to his 
developmental stage and functional independence. He was admitted for 4-weeks of intensive rehabilitation. 
  
The following Occupational Therapy and Physiotherapy goals were identified by Sam and his mother:   
-Increased independence in upper and lower body dressing 
-Increased independence with all functional transfers 
-Improve ability to keep up with handwriting in school  
-Improve wheelchair propulsion and trial of power assist to improve community mobility   
-Pain management and shoulder preservation  
-Participation in adaptive leisure activities  
 
Methods  
The following interventions were used to address the above goals:  
• PADL practice on bed and wheelchair 
• Practice of lateral transfer technique in multiple functional contexts  
• Typing programme and speech to text introduced (Dragon), application for funding submitted 
• Adjustment of manual seating system with trial or power assist (Smart Drive), application for 
funding submitted 
• Supporting adjustment to use of wheelchair as primary form of mobility  
• Peer support provided through sporting opportunities with an adult wheelchair user e.g. basket ball 
and boccia. Education about inclusive Physical Education provided to school. 
• Education of all the above was provided to patient’s family and school (via telehealth) 
 
The Canadian Occupational Performance Measure (COPM) was administered as an outcome measure.  
Results 
There was an improved score of 2 on TC’s performance and satisfaction scores on the COPM which Indicates 
clinical significance.  
 
Conclusions 
These results highlight the importance of regular review of children with SCI throughout their lives. These 
results suggest that there is need for expert SCI rehabilitation at key developmental stages throughout the 
life of a child with SCI.  
Consideration should be given to providing shorts bouts of intensive invention to assist a child with SCI in 
learning new functional skills at an appropriate age.  
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Introduction: Patients with cervical spinal cord injury (CSCI) suffer from severe tetraplegia and experience 
difficulty in their activities of daily living (ADL) because of upper extremity and trunk dysfunctions. 
Moreover, implementing the rehabilitation intervention for these patients is difficult because of various 
disabilities. To our knowledge, the trunk function has not yet been evaluated. Although the relationship 
between trunk and walking functions in patients with SCI has been reported, only a few reports are 
available on the relationship among trunk function, upper extremity function, and ADL in patients with CSCI; 
our study verifies this relationship.  
Method: The study included 25 patients with CSCI in subacute and chronic phases (age: 55.12 ± 14.24 years; 
22 men, 3 women; injuries: 1–36 months, mean 7.76 ± 8.22 months; American Spinal Injury Association 
Impairment Scale, A: 7, B: 2, C: 4, and D: 12, or neurological level of injury, C2: 1, C3: 4, C4: 11, C5: 4, C6: 1, 
and C7: 4). The following tests were used to verify the relation: Evaluation of trunk function specialized for 
patients with SCI; Trunk Control Test in individuals with SCI (TCT-SCI); Evaluation of upper extremity function 
specialized for patients with CSCI; International Standards for Neurological Classification of SCI Upper 
Extremity Motor Score (UEMS); Capabilities of Upper Extremity Test (CUE-T); Graded Redefined Assessment 
of Strength, Sensibility and Prehension Ver2.0 (GRASSP); Evaluation of ADL specialized for patients with SCI; 
and Japanese version of the Spinal Cord Independence Measure (SCIM). 
Conflicts of interest and ethical considerations: No conflict of interest exists. This research was conducted in 
accordance with Chiba Rehabilitation center’s ethical rules based on the Declaration of Helsinki. 
Results: Correlation coefficient (rho) was 0.948 (p<.01) for TCT-SCI and UEMS, 0.959 (p<.01) for TCT-SCI and 
CUE-T, 0.951 (p<.01) for TCT-SCI and GRASSP total score, 0.931 (p<.01) for TCT-SCI and GRASSP prehension 
performance, 0.894 (p<.01) for TCT-SCI and SCIM total score, and 0.935 (p<.01) for TCT-SCI and SCIM self-
care score. These values indicated a strong correlation in all evaluations.  
Discussion: The trunk function of patients with CSCI indicated a strong correlation with not only the upper 
extremity muscle strength but also gross movement, skilled movement, and ADL related to the upper 
extremity. These data suggest that the trunk function of patients with CSCI is strongly related to the upper 
extremity function and strongly affects ADL. Furthermore, the validity of TCT-SCI in Japan was confirmed. In 
future, we aim to verify the upper extremity function of patients with CSCI, ADL recovery process, and 
prognosis prediction from the aspect of trunk function. 
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Introduction 
Due to the Covid-19 pandemic restrictions, we adapted to running a joint MDT virtual clinic at the West 
Midlands Rehabilitation Centre (WMRC), Birmingham, including Rehabilitation Specialist, Specialist 
Physiotherapist, Occupational therapist and Clinical Nurse Specialist (CNS) with a view to sustain provision 
of comprehensive assessment and management of NTSCI. 
 
Objectives 
To evaluate both patients’ experiences and clinicians’ views of care provided through virtual clinics. This is 
an ongoing pilot study aimed at assessing our response to the limitation on face-to face consultations posed 
by Covid-19 pandemic. The virtual clinics are intended to mainly sustain provision of as many aspects of 
NTSCI care as can be delivered virtually,    
 
Method 
This is an ongoing prospective service evaluation that was commenced in November 2020. We collected 
data on age, gender, diagnosis and limited on-screen examination findings. Using AA generated 
questionnaire. we collected feedback from patients and clinicians. The questions asked included patient’s 
satisfaction and perceived met needs. The questionnaire also elicited responses on the impact of virtual 
clinics on clinicians’ met objectives.  
 
Results 
During the timeframe of the study so far, all 15 scheduled consultations were carried out as planned. 12 
patient feedback questionnaires and 15 clinician questionnaires were returned. Age range of patients was 
between 27 and 79 years. There were 8 male and 7 female patients. The cases included 6 cervical 
myelopathies, 3 spinal bifida, 2 spinal tumours, 1 neurosarcoidosis, 1 cauda equina syndrome, 1 Ehlers–
Donlos syndrome and 1 Devic’s disease.  
 
All patients answered in the positive when asked if they felt their needs were met. However, when asked to 
choose, 67% preferred a face-face consultation. 33% identified feeling safer from covid-19 infection. Other 
advantages identified by patients included convenience 25%, easier to attend due to health condition 25% 
and no lost time from work 25%. Disadvantages identified by patients included inability to be physically 
examined 25%. 8% felt less cared for and 25% experienced IT technical difficulties. 
 
Similarly, 64% of clinicians felt they were able to gather all relevant information despite limitations of a 
virtual consultation. Advantages identified by the clinicians included better management of caseload, 
flexible working from home and reduction in the need for home visits.  
 
While 40% of clinicians felt that virtual clinics were appropriate only in the context of the pandemic, 47% of 
them deemed these clinics appropriate irrespective and 13% felt that the platform could not meet patients’ 
needs 
 



Conclusion 
In our cohort of patients, Virtual clinics amidst the pandemic have continued to play a vital role in providing 
safe access to MDT clinical care made possible in a single clinical contact. This has not only helped manage 
waiting lists but also reduced multiple clinical contacts with MDT members.  
As highlighted, virtual clinics bear limitations that can only be circumvented by subsequent physical 
appointments in selected patients. Some of the advantages identified by both patients and clinicians beg 
the question as to whether; there may be a place for carefully designed virtual clinics beyond the pandemic 
especially in selected patients 
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Introduction: Little is known about differences in health, functioning and well-being between ambulatory 
people and people dependent on a wheelchair after spinal cord injury (SCI). This study's primary aim was to 
describe differences in experienced health, paid work, experienced restrictions in participation, 
environmental barriers, and well-being between individuals with SCI with different mobility levels (electric 
wheelchair; manual wheelchair; walking with walking aids or walking without walking aids).  
Methods: A cross-sectional survey in people with traumatic or non-traumatic SCI in the Netherlands who 
were at least 18 years old at the time of the survey. The study was part of the International Spinal Cord 
Injury (InSCI) community survey. Mental health and vitality were assessed by the Mental Health and Vitality 
subscales of the SF-36, general health by the General Health scale of the SF-36, restrictions in participation 
by questions from the World Health Organisation Model Disability Survey, paid work by a question on 
occupational status, environmental factors by the Nottwil Environmental Factors Inventory Short Form, and 
well-being by a 5-item selection of the World Health Organization Quality of Life-BREF. Participants were 
divided in four mobility subgroups based on the Spinal Cord Independence Measure-Self Report question on 
moving around moderate distances (10 to 100 meters).  
Results: Of 253 participants, 66.4% were male, mean age was 58.6 years, mean time since injury was 15.3 
years, 62.9% had a traumatic injury, 28.7% a complete injury and 37.5% a tetraplegia. For moving around 
moderate distances, 16.6% used an electric wheelchair, 35.6% a manual wheelchair, 22.5% walked with 
walking aids and 25.3% walked without walking aids.  
Mental health, vitality and general health did not differ between the mobility levels. Overall scores of paid 
work, experienced restrictions in participation, environmental barriers and well-being did differ between 
mobility levels; electric wheelchair users had the most unfavourable scores while people walking without 
walking aids had the most favourable scores. People walking with walking aids had less often paid work than 
manual wheelchair users (p=0.045), also when corrected for age, sex and level of injury (p=0.047). No other 
differences were found between manual wheelchair users and people walking with aids. 
Conclusion: Significant differences according to mobility level were found for functioning and well-being; in 
particular users of electric wheelchairs reported most unfavourable scores. Strikingly, people walking with 
walking aids did not report any favourable scores compared to manual wheelchair users and had paid work 
less often. 
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Introduction: In 2019, the Royal College of Surgeons in Ireland and the IRFU Charitable Trust (a national 
charitable organization that supports seriously injured rugby players) launched a research partnership 
supported by the Advanced Materials and BioEngineering Research Centre (AMBER). The project funded 
through the partnership aims to develop an advanced platform for spinal cord repair, combining novel 
biomaterials, stem cells, and gene therapy. Notwithstanding the laboratory nature of this research, the 
team recognized the importance of involving people affected by spinal cord injury in the research to 
maximize the potential impact of this partnership. Collaborating with patients and others affected by 
specific conditions in medical research is increasingly noted as important for researchers and is now an 
integral component of many funding bodies. Acknowledging the benefits of cooperation, a patient and 
public involvement (PPI) project was established to oversee the work of the spinal cord repair project. PPI 
describes research ‘with’ or ‘by’ members of the public, rather than ‘to,’ about’ or ‘for’ them, resulting in 
research more relevant for service users. The objective of this work is to describe the co-design of a patient 
and public involvement strategy. 
 
Methods: A participatory design approach was used. First, an advisory panel comprising of researchers, 
seriously injured rugby players, and senior physicians was established to determine which PPI approaches 
would be most appropriate for the study. Second, semi-structured qualitative interviews were conducted 
with people affected by rugby-related spinal cord injury, to gather further perspectives on the role of PPI in 
spinal cord research (N = 11). Data from the interviews were analysed thematically to identify key priorities 
for PPI. Finally, these themes were reviewed by the panel and a PPI strategy was developed.  
 
Results: The panel noted that PPI had potential to contribute to the success of the current and future 
projects, and was considered important by all stakeholders. However, it was clear that more work was 
needed to identify a set of clear priorities that represented the views of stakeholders, and that none of the 
existing approaches to PPI reviewed met the specific needs of this project. Further research was 
commissioned by the PPI Panel to map the current literature for PPI in preclinical research and explore 
approaches not yet considered. Findings from the qualitative interviews provided further context and 
identified six primary areas of interest for the seriously injured players: translating research, interventions 
for long-term injuries, stem cells in research, scar tissue, animal/clinical studies, and outcome expectations. 
The panel used these areas to refine the PPI strategy.  
 



Conclusion: Using a participatory approach enabled the development of a sustainable PPI strategy that met 
the needs of all stakeholders. This effectiveness of this strategy will be evaluated as part of the ongoing 
project.
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Introduction 
Numerous attempts have been made over the years to provide formal guidance for health care providers in 
the area of sexual health & intimacy for people with spinal cord injury & other disabilities who require 
personal care and/or supported housing. 
In 2006, the Sexual Health Rehab Service, GF Strong Rehab Centre, Vancouver Coastal Health (VCH), Ethics, 
legal representatives, and others, including persons living with SCI, participated in the development of; BC 
Guidelines for Supporting Sexual Health & Intimacy for Adults Living in Care Facilities (2009)                                                                                                                                                             
In 2013 a Clinician Pocket Reference Guide: Supporting Sexual Health & Intimacy in Care Facilities was 
published. An international literature search was done. VCH, the Public Health Agency of Canada and the BC 
Ministry of Health Services supported this project. These published Guidelines are referenced clinically 
locally, nationally and internationally.                                                                                                                                                            
Of note: VCH and Spinal Cord Injury BC (SCIBC) and peers living with SCI have been integral in this process 
over the years. SCIBC has copyrighted the Pocket Guide (2013) and has supported the creation of these 
formal advocacy documents.   
Methods 
 Initiatives to translate this work into an institutionally endorsed Model of Practice include:                                                                                                                                                                         
1. An Environmental Scan (ESCAN) 2018 looking at supportive housing sites in VCH. 2. An interdisciplinary 
working group of 18+ clinicians, ethicists, leaders and community members was formed to develop the 
Decision Support Tool (DST). 
Results: 
Results of ESCAN: Site responses: 15/16 returns (94%); Managers and site leaders were very engaged and 
supportive of project.  85% report questions or concerns related to residents’ sexuality, intimacy and related 
issues at their site in the past year; 62% report staff moral distress in addressing this area; 8% report they do 
have skills to address issues; 24% do not have skills; and 77% sometimes have skills, 77% do not have 
guidelines to address sexual health or behaviours; 100% report education and formalized guidance would 
benefit staff and clients living in care. 
The earlier publications, ESCAN, and Working Group initiatives have culminated in the development of a 
VCH Regional DST and Model of Practice. This DST has been endorsed institutionally by the Senior Executive 
Team (SET) at VCH and Providence Regional Health Authorities March 19, 2021   
http://shop.healthcarebc.ca/PHCVCHDSTs/BD-00-07-40114.pdf 
This DST forms a basis for educational initiatives and clinical collaboration to improve practice locally, 
nationally and internationally.  
Conclusion:  
The multitude of steps to achieve this goal have contributed to the credibility of both the importance of 
supporting persons with SCI and other disabilities in this area, and the benefits of clinical, ethical and legally 
based guidelines. This has taken place alongside the social cultural shift for persons with SCI & other 



disabilities that acknowledges the rights of people with SCI and other disabilities to live full lives, including 
sexual and intimate lives.  
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Introduction: Spinal cord injury (SCI) exercise literature is frequently criticized due to inconsistent protocols 
across studies, small sample sizes, and high participant heterogeneity. To address the criticism of 
inconsistent exercise protocols, the first evidence-based Spinal Cord Injury Physical Activity Guidelines (SCI 
PAG) were published in 2011, and provide a standardized exercise prescription for SCI-exercise trials. The 
primary goal of the SCI PAG was to improve fitness and strength outcomes among persons with SCI, and a 
secondary goal of these guidelines was to establish a benchmark ‘dose’ of exercise that could be used in 
trials to assess the effects of varying doses of activity on health outcomes (e.g., pain, chronic disease risk) 
for persons with SCI. The development and dissemination of evidence-based guidelines, however, does not 
guarantee their uptake. Effective guidelines rely on research and community-based implementation; 
therefore, the purpose of this study was to quantify the use of the SCI PAG within SCI-exercise research 
published since 2011. Additionally, this study aimed to identify exercise trial characteristics that facilitated 
reaching target participant enrolment and study publication.  
 
Methods: ClinicalTrials.gov was searched for trials that investigated the effects of exercise among persons 
with SCI. A total of 391 registered trials were screened. Sixty registered trials met the eligibility criteria (e.g., 
published after 2011, participants with SCI, exercise-related primary outcomes), and were included in this 
project. Trials which primarily evaluated the impact of rehabilitation were not included.  
 
Results: Forty-eight % of trials included protocols which met the activity frequency recommendations in the 
SCI PAG, 32% of trials met SCI PAG intensity recommendations, and 47% of trials met SCI PAG activity 
duration recommendations required to achieve cardiorespiratory fitness and muscular strength benefits. 
Exercise interventions which lasted between 2-12 weeks were significantly more likely to reach target 
participant enrollment compared with interventions of a longer duration [X2(1,48)=5.89, p=0.021].  SCI-
exercise trials that included wait-list control groups [X2(1,48)=7.27, p=0.009], participant-selected exercise 
types [X2(1,48)=9.60, p=0.013] and received investigator-initiated funding [X2(1,48)=18.91, p<0.001], were 
significantly more likely to be published than trials that included untreated control groups, researcher-
prescribed exercise type and receive no funding.  
 
Implications: The SCI PAG allow researchers to develop exercise protocols that are evidence-based. 
However, these results demonstrate the gap in translating the SCI PAG into current research practice. To 
advance SCI-exercise research and improve clinically relevant, patient reported outcomes, exercise 
protocols should align with the SCI PAG.Wait-list control groups and participant-selected exercise types 
might facilitate participant adherence and retention, which in turn could increase the likelihood of studies 
achieving publication. Further, to overcome barriers inherent to SCI-exercise trials, funding agencies must 
provide sufficient funds to increase the likelihood of reaching target participant enrollment and study 
publication. These results are critical to progress SCI-exercise research towards using an empirically-driven 
approach, and to maximize the positive impact of exercise among this population.  
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Introduction: 
Although knowledge related to self-management education and the need for skill acquisition prior to 
discharge is emerging as a priority within North America, there are inconsistent practices across tertiary 
rehabilitation hospitals, potentially contributing to inequity and poor patient outcomes. To ensure a 
broader approach to self-management skill acquisition, efforts are needed to address the gaps in care and 
advance self-management education and skill acquisition within rehabilitation settings to improve standards 
of spinal cord injury or disease (SCI/D) rehabilitation. Herein, we describe the selection of Self-Management 
structure, process and outcome indicators for adults with SCI/D in the first 18 months after rehabilitation 
admission.    
 
Methods:  Experts in self-management across Canada (i.e. Working Group) completed the following tasks: 1) 
defined the Self-Management construct; 2) conducted a systematic search of available outcomes and their 
psychometric properties; 3) identified key skills for staff to support Self-Management skill acquisition; 4) 
identified key skills required by individuals with SCI/D post-discharge into the community; 5) filtered and 
appraised the available measures based on the identified skills; 6) refined the SCI Self-Management 
Evaluation Tool (SCI-SMET) to use as a process indicator; and 7) modified the language and selected 
subscores from the Health Education Impact Questionnaire (heiQ). The Project Leaders stipulated that the 
indicators must be concise and feasible to implement within 10 minutes at each time point. These indicators 
were designed for use by all members of the interprofessional rehabilitation team. The intent of the 
indicators is that they will be universal and customizable to individual patient goal(s) (e.g. management of 
depression, wheeling). The process and outcome indicators are intentionally linked through building an 
evaluation of common constructs.  
 
Results: The structure indicator is the proportion of staff with appropriate education and training in self-
management principles. The process indicator is the proportion of SCI/D inpatients who identified a 
personal goal and have completed the SCI-SMET within 30 days of admission. The outcome indicator is the 
Skill and Technique Acquisition, and Self-Monitoring and Insight subscores of the modified heiQ. 
 
Conclusion:  
Successful implementation of the Self-Management structure, process and outcome indicators will 
simultaneously promote self-management education and skill acquisition as a rehabilitation priority, allow 
for personalization of skill acquisition related to the individual’s self-management goal(s), and empower 
individuals with SCI/D to manage their health conditions and enable successful community integration.
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Introduction: 
Due to the COVID-19 pandemic causing nationally mandated lockdowns and stay-at-home orders, research 
institutions have implemented rigid changes to research operations, including ramping down clinical 
research activities, facility closures, and sustained remote work for the past year. Although all research 
personnel have been impacted by these changes, early career scientists such as Post-Doctoral Fellows 
(PDFs) are particularly vulnerable during these unprecedented times.  
 
Methods: 
We sought to explore the lived experiences of PDFs to gain insights into 1) how the changes to research 
operations enacted over the past year in response to the COVID-19 pandemic have impacted their career 
goals; 2) the benefits and challenges to working remotely; and 3) how the pandemic will affect their career 
transitions. 
 
The KITE Research Institute (KITE), University Health Network in Ontario, Canada has a well-established 
training program for PDFs dedicated to advancing the spinal cord injury (SCI) rehabilitation. KITE attracts 
PDFs in Biomedical Engineering, Physical and Occupational Therapy, and Health Services internationally. 
Fourteen PDFs working within KITE were asked to complete a survey regarding their lived experiences, 
which included both open-ended and closed questions. An inductive approach to qualitative content 
analysis was employed to identify patterns and quantify data arising from accounts of PDFs. 
 
Results: 
Ten PDFs completed the survey. The majority (n=9) worked remotely, while 1 PDF reported working part-
time on site. The overarching themes related to the impact of the COVID-19 pandemic on the PDFs include: 
Reduced Research Activities (i.e. delayed projects); Limited Opportunities to Get Fellowship Funding and 
Operating Grants; Unable to Accomplish Project Deliverables (e.g. grant applications, publications, abstract 
submissions, etc.); Limited Access to Professional Development Activities (e.g. workshops and 
programs/courses predominately); and Limited Opportunity to Attend Conferences and Establish New 
Networks. On the other hand, all participants reported they were able to effectively collaborate and/or 
communicate with their colleagues. Some of the benefits to working remotely include: limited commute 
(cost and time-saving), more productivity (e.g. able to accomplish meaningful writing), added flexibility, and 
better work-life balance. Some of the challenges to working remotely include: technical difficulties, 
compromised networking and informal interactions with colleagues, and difficulty recruiting participants 
virtually. Finally, the PDFs reported concerns related to the transition to the next stage in their career, 
including limited future opportunities (e.g. in an academic setting), and reduced opportunities for to obtain 
tenure stream positions. 
 
Conclusions: 
The COVID-19 crisis significantly impacts, both directly and indirectly, the career progression of PDFs as they 
are in the process of establishing independence as early career scientists. These researchers represent the 
next generation of leaders in SCI rehabilitation. As such, it beehoves research institutions, non-
governmental organizations/societies and universities to develop a contingency plan (i.e. virtual 



mechanisms) to offer support to PDFs during the pandemic and to work to create opportunities for 
academic advancement. In addition, it is important for the SCI community to continue to revisit the needs of 
PDFs as the pandemic persists. 
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Introduction  
Neurogenic bowel dysfunction (NBD) is one of the most important impairments in spinal cord injury (SCI) 
during inpatient rehabilitation with a huge negative impact on quality of life.  
Risk factors for severe NBD are diverse and a combination of medical (history of bowel problems, 
neurological classification) and personal characteristics (age, lifestyle, behavior). 
When NBD is treated effectively, quality of life and the rehabilitation process will improve. It is therefore 
important to reach an effective bowel management as soon as possible and preferably before discharge 
from the rehabilitation center.  
The aim of this study is to describe bowel management in patients with SCI at admittance and discharge 
from the first inpatient rehabilitation, and to determine predictive factors for achieving effective bowel 
management at discharge.  
 
Method  
In this prospective observational study, data from the Dutch Spinal Cord Injury Database (NDD) collected 
between 2012 and 2019 was used. People with recently acquired SCI were included if admitted for their first 
inpatient rehabilitation to a specialized rehabilitation center in the Netherlands.  
Standardized data was collected at admittance and discharge, including demographics, lesion 
characteristics, type of bowel management and continence according to the International SCI Bowel 
Function Basic Data Set.  
An effective bowel management is defined as regular and predictable emptying of the bowel at an 
acceptable time and place, within a reasonable time. A stool frequency of more than 2 times a week to a 
maximum of 2 times a day, in combination with a bowel movement duration of less than 60 minutes and 
fecal incontinence less than once a month, was classified as effective bowel management.  
 
Results  
Data of 1762 people was analyzed. Mean age at onset was 58 years (SD = 15.9) and 64.4% were male; 672 
(38.1%) suffered a traumatic SCI versus 1062 (60.3%) non traumatic SCI. Most of them were wheelchair 
bound at admittance (668 patients, 37.9%), 182 patients were bedbound (10.3%). At admittance, 227 
patients (29.0%) had an effective bowel management, and 556 patients (71.0%) had no effective bowel 
management. Of those 556 patients, 328 (59.0%) derived to an effective bowel management at discharge. 
Unfortunately, 228 patients (41.0%) remained a bad outcome on bowel management. Patients with an ASIA 
Impairment Scale (AIS) A had significantly less often an effective bowel management at discharge (p<0.001) 
than patients with an AIS B, C, D or E (44% versus 74%). No significant differences in the effectiveness of 
bowel management at discharge were found for gender, age, cause (traumatic versus non-traumatic), 
Hoffer classification, defecation method and use of oral laxatives. 
 
Conclusion  
This study shows that during first inpatient rehabilitation, 87% did not have an effective bowel management 
at admittance and at discharge 41% is lacking an effective bowel management. Patients with AIS A 



significantly more often had an ineffective bowel management at discharge. It showed that NBD is a major 
problem in SCI patients, during first inpatient rehabilitation at discharge.  
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Background: Current pain science research and best practice guidelines highlight the need for an 
interdisciplinary approach for optimal pain management.  The majority of persons with SCI struggle with 
pain management, and although medication can be helpful, it rarely fully addresses the problem.  When 
persistent pain continues, it profoundly affects their quality of life and medication side-effects can be 
problematic. Pharmacologic intervention often results in only a reduction of 20 to 30 % in pain intensity. 
The initiative to develop a more comprehensive pain education program at the Stan Cassidy Centre for 
Rehabilitation (SCCR) evolved following further training of clinicians in chronic pain management as well as 
after participation in the Rick Hansen Institute KMN Pain Profile Implementation project, which also 
highlighted a need for more consistent provision of education. A review of 50 traumatic spinal-cord injured 
(SCI) patients admitted to SCCR prior to January 2015 found that 86% had pain prior to admission, 90% had 
pain at some point during their admission, and pain education was documented as being provided to only 
12%.  
Objectives: 1. improve patient understanding of pain science and effective evidence-based self-
management strategies.; 2. improve our interdisciplinary team approach to pain management. 3. decrease 
overall pain and suffering and improve quality of life. 4. decrease dependence on medications 
Design/Methods: A project team including a Physiotherapist, Psychologist and Occupational Therapist met 
extensively and designed course content based on prior training and expertise, similar programs and the 
most recent evidence-based information.  Feedback was obtained from management, therapists and 
Physiatrists, via email and team-meetings. A Pain Experiences Questionnaire was developed specific to the 
needs of the clientele and incorporating questions from other validated pain measures. This group was 
offered to inpatients in the format of four once weekly, one-hour sessions.  Feedback from patients using a 
survey following each group program was used to modify the curriculum and scheduling. The group was 
then rolled out to outpatients. In addition, a virtual outpatient group was delivered in response to the 
Covid-19 pandemic. 
 
Results: For in-patients (n=42) the largest improvements were noted in “average pain”, “interference in 
overall activity levels” and “interference in overall enjoyment of life”.  Interference levels for mood and 
sleep trended towards improvement but did not meet statistical significance.  These changes occurred 
despite no overall change in reported current levels of pain.  Out-patients tended to have had pain for 
longer (often for several years), and reported worse average and current pain overall, relative to the 
inpatients.  After the group sessions, they reported improvements in average pain and less interference in 
activity, mood, sleep and enjoyment of life.   
Conclusion: 
We have strong evidence that our patients are improving their pain self-management, associated with our 
fundamental change in practice. Patients are expressing strong satisfaction with pain management, are 
adopting self-management strategies, and there are trends toward using less medication.  Covid-19 forced 
adoption of a virtual model which has allowed us to reach all corners of our rural province and referrals 
have increased. 
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Objective: Spinal cord injuries (SCIs) are typically sudden with substantial psychosocial and physical 
challenges. Approximately 20% of SCI occur in childhood and adolescence,1 presenting developmental 
implications as these individuals cope with the impact of their SCI for a longer period. Pediatric SCI has been 
associated with a number of secondary health conditions and negative psychosocial outcomes, such as 
depression, anxiety, and pain.2 Despite these negative outcomes, how individuals respond to this 
experience varies considerably, with many demonstrating resilience. Injury characteristics are generally 
weak predictors of overall functioning,3 supporting the important role of psychosocial factors.    
 
An individual’s cognitive appraisal of his or her SCI/SCI-related stressors has emerged as being linked with 
adjustment and outcomes.4,5 While some individuals with chronic levels of pain present higher levels of 
depression and anxiety, others are positively and actively adapted to the pain experience, leading some 
researchers to posit that cognitive appraisals influence this relationship.6 
 
The current study seeks to longitudinally examine the relationship between appraisals and outcomes, 
examine the moderating role of appraisals in the relationship between pain and internalizing symptoms, as 
well as further evaluate the utility of the Appraisals of DisAbility Primary and Secondary Scale—Short Form 
(ADAPSS-sf)7, among adults with pediatric-onset SCI.  
 
Design/Method: Structured telephone interviews were completed annually over the course of two years 
with up to 67 adults who sustained pediatric-onset SCI. Participants completed measures relating to injury 
characteristics, pain, and internalizing symptoms (depression and anxiety). Measures employed in the study 
include the ADAPSS-sf, the Beck Anxiety Inventory (BAI), and the Patient Health Questionnaire (PHQ-9). 
 
Results: Mean age of the participants at the first interview was 36.39 years (SD = 8.2, range = 20-53). Fifty-
two percent of the participants were female, 82% were white, 52% had tetraplegia, and 67% had complete 
injuries. Study findings support sound psychometrics of the ADAPSS-sf. The measure demonstrated strong 
test-retest reliability and internal consistency. Hierarchical linear regressions revealed that higher negative 
SCI-related appraisals at Time 1 were significantly and positively associated with anxiety, depression at Time 
2 even after controlling for Time 1 level of these variables and injury/demographic characteristics. 
Appraisals also moderated the relation between pain (both subjective level and frequency) and subsequent 
psychological functioning, such that higher negative SCI-related appraisals appear to exacerbate the relation 
between Time 1 pain level/frequency and Time 2 depression and anxiety.   
 
Conclusions: This study demonstrates that cognitive appraisals of SCI/SCI-related stressors are predictive of 
various psychosocial and secondary health outcomes, further demonstrating the important role of 
appraisals in recovery and adjustment. Importantly, cognitive appraisals appear to play a role in moderating 
the longitudinal relationship between pain and subsequent psychological functioning. Moreover, the study 
further confirms the use of the ADAPSS-sf in the pediatric-onset SCI adult population by demonstrating 
good test-retest reliability, convergent validity, and predictive utility, supporting its use as a valuable tool 
for clinicians and researchers.  
Support: Shriners Hospitals for Children, Chicago and Craig H. Neilsen Foundation, grant #324671. 
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Introduction: Open data sharing comprises the act of making data from research studies widely available for 
researchers unrelated to the original study to perform their own analyses. The objective of the proposed 
study is to determine the perspective of individuals with spinal cord injury on the topic of open data sharing. 
 
Methods: To achieve our objective, we developed a patient-centered survey addressing key issues related 
to open data sharing, and begun disseminating the survey to individuals with spinal cord injury in Canada 
and the United States. We are performing comprehensive statistical analyses of our initial responses, 
updating them over time. Our hypothesis is that open data sharing will have widespread support but 
depend on participant characteristics (e.g., age), medical complications, and the type of data shared. 
 
Results: Preliminary results have indicated that overall, participants agree that the benefits of data sharing 
outweigh the risks (79%), with this positive outlook largely driven by those in Canada (94%) rather than 
those in America (55%). Top concerns of data sharing included using the data to do poor quality science 
(17%) and the worry that information might be stolen (13%). Top potential benefits included its use to 
answer scientific questions more quickly (26%) and helping patients learn more about their health problems 
(13%). We have received responses from 170 participants to date, and are still actively recruiting and 
updating our results accordingly.  
 
Conclusions: This work is urgently needed to guide the development of an open access data repository for 
studies involving research participants with spinal cord injury. 
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Introduction:  Neighborhoods are important determinants of health and disability, and people from 
vulnerable groups are at increased risk for residential instability, or frequent and downwardly mobile 
moves. Information on residential mobility among people with spinal cord injury (SCI) is limited, but 
evidence suggests that post-injury moves are common, and people from disadvantaged backgrounds are 
more likely to move to high-poverty neighborhoods after injury. To better understand how exposure to 
neighborhoods matters for the disability process, we assessed how frequency of moving after injury was 
associated with community participation among people with SCI. Specifically, we evaluated: 1) rates of post-
injury moves in a community sample of people with SCI, 2) differences in move frequency across 
demographic and injury-related subgroups, and 3) the association of moving with community participation. 
 
Methods: Data were collected at six U.S. SCI Model Systems centers (New Jersey, California, Colorado, New 
York, Ohio, and Pennsylvania). Eligible individuals were 18 years or older with chronic traumatic SCI and 
were community-living for at least one year after completing inpatient rehabilitation (N = 592). Participants 
completed one telephone interview about their residential history and well-being. Data were linked to 
existing data on demographic and injury-related characteristics from the National Spinal Cord Injury Model 
Systems database. Community participation was measured using the Craig Handicap Assessment and 
Reporting Technique, Short Form domains for physical independence, mobility, occupation, and social 
integration. Descriptive statistics were used to compare rates of post-injury moves (i.e., none, one, or 
multiple) across demographic and injury-related subgroups. Logistic regression models were used to assess 
associations of move frequency with community participation, adjusted for demographic and injury-related 
characteristics.  
 
Results: 64% of participants reported moving at least once after injury, and 42% reported moving multiple 
times. Racial/ethnic minorities, unmarried individuals, wheelchair users, and those with severe injuries were 
more likely to report moving after injury. Contrary to expectations, moving multiple times was associated 
with greater odds of full physical independence (OR=1.65, p=0.05, 95% CI=1.00-2.72), mobility (OR=1.73, 
p=0.03, 95% CI=1.06-2.81), and social integration (OR=2.03, p=0.01, 95% CI=1.17-3.50). The effect of 
multiple moves on physical independence was suppressed by race/ethnicity, and the effect on social 
integration was suppressed by race/ethnicity and marital status. Specifically, the effects of multiple moves 
on these outcomes increased when demographic characteristics were controlled, as Non-Hispanic Black, 
Hispanic, and unmarried participants had lower odds of reporting full physical independence and social 
integration, but also had independent positive associations with moving multiple times after injury.  
 
Conclusion: Residential relocation after SCI is more frequent among socially disadvantaged groups and 
those with more severe injuries. However, people who move multiple times after injury report better 
participation than non-movers, suggesting that for some groups, moving after SCI may indicate relocation to 
improved circumstances and better quality of life. This information has implications for policies designed to 



improve independent living and community reintegration after SCI, as well as future investigations of the 
residential environment as a social determinant of health and disability.  
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Introduction: Pelvic floor muscle training (PFMT) is a rehabilitation strategy commonly prescribed to address 
urinary incontinence and other urogenital conditions in able-bodied populations. A typical PFMT program 
includes repeated and sustained contractions of the pelvic floor muscles, with the intent to increase 
strength, endurance and coordination. So far, there has been little attention to rehabilitation-based 
approaches to manage urinary incontinence and other urogenital symptoms in people with spinal cord 
injury (SCI). Further, it is unknown the extent to which people with SCI are aware of the possibility for using 
exercise-based therapy, nor their attitude towards these options, to address their urogenital symptoms. 
Thus, the goal of this study was to assess the knowledge, attitudes, and practice (KAP) related to PFMT in 
people with SCI. 
 
Methods: A web-based cross-sectional survey was created using Qualtrics. The survey consisted of 
questions probing participants’ knowledge, attitudes, and practice related to PFMT, followed by a series of 
demographic questions. A short education item was placed after the knowledge-themed questions to 
provide some basic information about PFMT before proceeding through the attitude and practice questions. 
The survey was distributed via mailing lists of domestic and international organizations that provide support 
to the SCI community. Descriptive statistics were used to summarize the data. Participants were deemed to 
have good knowledge if they provided a correct explanation for the purpose of PFMT. They were considered 
to have a favourable attitude towards PFMT if their median response to those questions were ≥4 (on a 5-
point Likert-type scale). Practice of PFMT was determined if participants were currently or had ever 
participated in a PFMT program. Chi-square tests were used to analyze KAP by participant characteristics 
(e.g. males vs. females; paraplegia vs. tetraplegia; complete vs. incomplete paralysis). 
 
Results: Data from 135 participants were analyzed. Sixty-five percent of participants were female and 35% 
were male. About a quarter of participants reported having tetraplegia and the same proportion reported 
having complete paralysis below their level of injury. About two thirds of participants had limited 
knowledge, however >80% reported positive attitudes related to PFMT, and that they would feel 
comfortable speaking to a healthcare professional about it. More than a third reported participating in a 
PFMT program. Chi-square analysis revealed no significant associations between knowledge and attitude or 
between knowledge and practice. There were no associations between sex or gender identity and KAP. 
People with paraplegia had a more favourable attitude towards PFMT than people with tetraplegia 
(χ²(1,135) = 6.4, p =.012), as did people with incomplete paralysis (χ²(1,135) = 11.7, p =.001), but there were 
no other associations between knowledge or practice and level or severity of injury. 
 
Conclusions: The results of this study are in line with previous studies of KAP related to PFMT in able-bodied 
populations. Most participants reported positive attitudes towards PFMT and reported that they would feel 
comfortable talking about PFMT with a healthcare practitioner. Future studies should investigate the 
optimal strategies for enhancing education about PFMT as a possible means to manage urogenital 
symptoms in people with SCI. 
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Introduction: Integrated Knowledge Translation (IKT) Guiding Principles were rigorously and systematically 
co-developed by a multidisciplinary panel of spinal cord injury (SCI) researchers, research users, and funders 
to help address the gap between SCI research and practice. IKT is the meaningful engagement of the right 
research users at the right time throughout the SCI research process. These new Guiding Principles have the 
potential to change the way SCI research is conducted by supporting the development of meaningful and 
impactful research partnerships. However, the IKT Guiding Principles will only be helpful if people are aware 
and choose to adopt them, both of which are dependent on exposure and engagement with the Guiding 
Principles. Therefore, the aim of this project is to evaluate and compare exposure and engagement with the 
IKT Guiding Principles after a passive diffusion approach to end-of-grant knowledge translation (KT) versus a 
coordinated partnership approach to end-of-grant KT. 
 
Methods: Passive diffusion of the IKT Guiding Principles and website began November 9th, 2020 following 
the publication of the Guiding Principles in the Archives of Physical Medicine and Rehabilitation. Passive 
diffusion included uncoordinated tweets and Facebook posts. Starting February 8th, 2021, a coordinated 
partnership approach to end-of-grant KT of the Guiding Principles and website began and included tweets, a 
UBC press release, information emails, organization website postings, videos, a webinar information 
session, and news articles. The partnered approach to end-of-grant KT will continue with conferences, 
emails, and social media posts. Exposure and engagement with the Guiding Principles because of these end-
of-grant KT activities are being tracked through Google Analytics of the IKT Guiding Principles website. For 
this study, exposure is defined as the number of new visitors to the website and engagement is defined as 
the number of new user downloads of the Guiding Principles PDF document.  
 
Results: The entire three months of passive diffusion from November 9th, 2020 to February 7th, 2021 
resulted in 191 new visitors to the website (~16 new visitors/week) and 4 downloads of the Guiding 
Principles. The first two months of partnered end-of-grant KT from February 8th, 2021 to April 8th, 2021 
resulted in 781 new visitors (~98 new visitors/week) and 88 downloads, representing a 308.9% increase in 
new visitors to the website and 2100% increase in downloads of the Guiding Principles. These are just 
preliminary findings as data collected from the IKT Guiding Principles website will be monitored into the 
future. 
 
Conclusions: Our initial findings suggest that a partnered approach to end-of-grant KT strategies of the IKT 
Guiding Principles increased exposure and engagement at a faster rate than passive diffusion efforts. This 
increase in exposure and engagement may be a precursor to increased awareness and adoption of the IKT 



Guiding Principles into current and future SCI research projects and partnerships. This study demonstrates 
the potential value of using a coordinated partnership approach for end-of-grant KT. The next steps for this 
study are to investigate the factors that contributed to the increased exposure and engagement with the 
IKT Guiding Principles.
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[Introduction] People with spinal cord injury (SCI) often have severe impairments in trunk, upper limb, and 
lower limb functions, which significantly affect their activities of daily living. The trunk control test in 
individuals with SCI (TCT-SCI), developed by Quinzaños et al. in Mexico, is an assessment tool for trunk 
function specific to SCI. TCT-SCI consists of three subtests—static stability, dynamic stability, and dynamic 
stability for performing activities with the upper extremities—and can quantify trunk function within a short 
period. In this study, we aimed to develop a Japanese version of TCT-SCI and verify its inter-rater reliability 
and internal consistency. 
[Methods] We enrolled 11 patients with SCI in the recovery and chronic stages. Among them, 8 had cervical 
and 3 had thoracic SCI and 9 were male and 2 were female. Mean patient age was 51.9±17.1 years, and the 
duration of injury since onset was 41-877 days (294.8±257.1 days). The patients’ American Spinal Cord 
Injury Association (ASIA) impairment scale grades were as follows: A, 2 patients; B, 4 patients; C, 1 patient; 
and D, 5 patients. The Japanese version of TCT-SCI was rated simultaneously by two therapists, and each 
therapist independently assessed and scored the test without being informed of the other's results. Inter-
rater reliability was examined by calculating the intraclass correlation coefficient (ICC) of the weighted K of 
each item (12 sub-items of the three subsets), three subtest scores, and overall total score of the Japanese 
version of TCT-SCI. For intraclass consistency, we calculated the Cronbach’s alpha coefficient for the three 
subtests and the overall total score. Bland-Altman analysis was used to check for systematic errors. 
[Conflict of interest, ethical considerations] There is no conflict of interest to declare. This study was 
conducted in accordance with the Declaration of Helsinki and under the ethical review of our institution. 
(the ethical approval number:55-0313) 
[Results]The ICC for the total score of the Japanese version of TCT-SCI was 0.998, and the ICC for the three 
subtests ranged from 0.991 to 1.000. The ICC of the weighted K for each item ranged from 0.756 to 1.000. 
The Cronbach’s alpha coefficients for the three subtests and for the overall total score were 0.856 and 
0.857, respectively. Neither additive nor proportional errors were found on Bland-Altman analysis.  
[Discussion] The ICCs for the total score of the Japanese version of TCT-SCI and the three subtests were high 
(>0.85), as was the ICC for weighted K (>0.75), indicating substantial agreement. This suggests that the inter-
rater reliability of the Japanese version of TCT-SCI is significant. Furthermore, the Cronbach’s alpha 
coefficient was high (>0.856) for the three subtests and the total score of the Japanese version of TCT-SCI, 
indicating that all individual subitems consistently contributed to the scores of the three subtests and to the 
total score.
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Background 
On March 23rd, 2020, the UK went into a national lockdown with a strong stay at home message. Overnight, 
the services SIA provide were affected. Many of these were delivered face to face, such as delivering 
education, seeing members at home, in their local hospital or even meeting in a café.  
Like many organisations, SIA had to adapt and still provide that valuable service to support its 12 000 
members, many who would fall into the clinically vulnerable group with even greater restrictions of 
interactions outside of their homes.  
Effects of social isolation and loneliness, are interconnected with mental and physical health. Social 
isolation's adverse health consequences range from sleeplessness to reduced immune function. Loneliness 
is associated with higher anxiety, depression, and suicide rates. 
Method 
To help address this, SIA set up weekly online cafes as a place for people to drop in, share their thoughts 
and concerns or to have social interaction with others. This quickly proved to be an invaluable lifeline to 
people who felt isolated or lonely. 
 
Results 
The cafes were regularly reviewed to ensure they met the requirements of our members. Sometimes it 
would be an open discussion led by those who attended. Through the evaluation of the cafes, it was 
recognised that having a theme resulted in greater attendance and interaction. SIA were able to reflect the 
positivity of what could still be achieved despite the restrictions. 
 
Conclusion 
SIA was creating an inclusive community, trying to break down the barriers that social isolation had 
imposed. More guest hosts were identified covering topics from home cooking, meditation, poetry, music, 
raising awareness and support of the issues faced by someone with spinal cord injury or cauda equina 
syndrome, the impact of covid-19 and how SIA’s services can help.  
The positive feedback has shown that this service has been invaluable for so many during these challenging 
times and one that will continue to evolve beyond the pandemic.  
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Introduction: Pressure injuries are a serious complication of spinal cord injury (SCI), especially in low-and 
middle-income countries (LMICs). They cause disability, functional limitations and affect quality of life, and 
are a major cause of death. Despite the problems pressure injuries pose for people with SCI in LMICs, there 
are few accurate data from these countries about the incidence or severity of pressure injuries. Therefore, 
the aim of this cohort was to determine the incidence, severity and time course of pressure injuries over the 
first two years following discharge from hospital in people with SCI in Bangladesh. 
 
Methods: Participants were 186 of 204 people in the intervention arm of a clinical trial. They were 
telephoned every two weeks over the first year and every month over the second year following discharge. 
They were asked if they had a pressure injury and if so, to describe their pressure injuries in sufficient detail 
to enable the assessor to estimate a score on the Pressure Ulcer Scale for Healing (PUSH). In addition, 4 to 6 
in-person assessments were conducted over the two years. The incidence rate of first pressure injuries was 
determined by dividing the number of first pressure injuries by the total person time at risk (i.e., total time 
observed prior to first pressure injuries). To quantify the severity of participants’ pressure injuries, the 
median peak and mean PUSH scores of all pressure injuries were determined. Survival analyses were 
conducted to determine the time course of development of pressure injuries and recovery from pressure 
injuries.  
 
Results: Seventy-seven participants (41%; 95% CI 34% to 49%) developed at least one pressure injury in the 
first two years after discharge from hospital. The incidence rate was 0.27 per person year (95% CI 0.22 to 
0.34). Twenty-one participants (11%) developed a pressure injury within 3 months of discharge. Most 
pressure injuries were on the sacrum (23%) and took a median (IQR) of 40 (29 to 57) days to heal. The 
median (IQR) peak PUSH score was 11/17 points (8.0 to 13.5) and mean PUSH score was 7.7 (6.3 to 10.2) 
respectively. Twelve participants died. 
 
Conclusions: Pressure injuries continue to pose a large problem for people with SCI in Bangladesh. Studies 
are needed to identify those at most risk and to find effective solutions for the treatment and prevention of 
pressure injuries appropriate for Bangladesh and other low-middle income countries. 
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Introduction 
Since 2015, data on persons with a recent spinal cord injury (SCI) who are admitted to one of the eight 
rehabilitation centers specialized in SCI in the Netherlands are collected in the Dutch SCI Database (NDD). 
Data are collected upon admission and discharge from inpatient rehabilitation. The content of the database 
was founded on the available International SCI Data Sets at that time. After five years of data collection, 
experiences with regard to the data collection process and the completeness and correctness of the data in 
the NDD were evaluated. The aim of this evaluation was to improve future data collection and quality, and 
to update the contents of the NDD. 
 
Methods 
All data collected in the period 2015-2019 were analyzed and missing scores were mapped. To assess the 
correctness of the data, all centers re-entered data of 10 cases. These entries were compared with the 
original entries. Experienced problems regarding data collection were discussed with staff members who 
entered the data. Revision of the contents of NDD was discussed with the rehabilitation physicians of all 
participating rehabilitation centers.  
 
Results 
At admission, data of 2058 persons with SCI were available, which represents 70% of all first inpatient 
admissions in the period 2015-2019. The assessment at discharge was available less often (n=1684, 82% of 
the cases at admission). The completeness and correctness of the NDD differed across data sets. Relatively 
often, missing scores were found with regard to sexual function, urodynamic function, quality of life, 
participation and the included measurement scales (Hoffer classification of functional mobility, Walking 
index for SCI, Spinal Cord Independence Measure and the American Spinal Injury Association Impairment 
Scale). In general, the data sets regarding core data (e.g. injury date, etiology), urinary tract function, bowel 
function, cardiovascular function, pulmonary function, pain, and skin/thermoregulation function were most 
complete. Important reasons for incomplete data were related to the high efforts and amount of time 
required to complete the NDD. Based on all findings and experiences, it was decided to revise and update 
the contents of the NDD. Data collection at admission will be shortened considerably to reduce data entry 
load. The focus will shift to the assessment at discharge, which is seen as a more important moment of 
evaluation. Al original data sets will still be included in the revised assessment at discharge, but some will be 
shortened. Furthermore, the upper extremities data set and some items regarding musculoskeletal status 
will be added. In the assessment at admission, the Autonomic Standards Assessment Form will replace most 
of the original items / data sets. Another change in the revised version of the NDD is the addition of a 
follow-up measurement one year after discharge consisting of Patient Reported Outcome Measures 
regarding quality of life, participation functional ability and secondary conditions. 
 
Conclusions 



National data collection has resulted in an extensive and valuable data set. Evaluation with rehabilitation 
physicians of participating centers led to consensus on the revision of the NDD. The revised version will be 
implemented in the summer of 2021.
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INTRODUCTION 
A primary goal of physiotherapy following SCI is to increase the voluntary strength of very weak muscles. 
This is done in many different ways. In stronger muscles that have the ability to move against gravity, it is 
typically done by maximally overloading the muscle using the principles of progressive resistance training 
(PRT). Although PRT appears to be effective for stronger muscles that can move against gravity, it is often 
challenging to use this same principle to train weaker muscles of people with SCI. Weaker muscles are 
usually trained using repetitive exercise or the combination of electrical stimulation and strength training. 
The effects of repetitive exercise on weak muscles of people with SCI was recently tested in a randomised 
controlled trial.  The results indicated that 10,000 isolated contractions of very weak muscles in people with 
SCI over 8 weeks has either no or a very small effect on voluntary strength.    
Therefore, the aim of this study is to compare the effectiveness of PRT combined with ES and usual care, 
versus usual care alone for increasing strength in very weak muscles of people with recent SCI.  This will be 
an important continuation of the ongoing research to find the best ways of providing physiotherapy 
interventions to promote strength recovery after a spinal cord injury.  
 
METHODS 
The trial will be a pragmatic assessor-blinded between participants randomised controlled trial. Sixty 
participants will be recruited if they have a recent SCI that was sustained less than 6 months prior, are an 
inpatients for the duration of the study, have a key muscles with less than grade 3 strength in a major 
muscle group on one side of the body that was responsive to ES (i.e., elbow flexors or extensors, wrist 
flexors or extensors, knee flexors or extensors, ankle dorsiflexors or plantarflexors). Participants will be 
randomised to either the Treatment group or the Control group. Participants allocated to the Treatment 
group will receive usual care but in addition they will receive  a progressive strength training programme 
with ES superimposed for one key muscle over 8 weeks. Participants allocated to the Control group will 
receive usual care alone. The primary outcome will be strength assessed using the 13-point manual muscle 
test. There will be a number of secondary outcomes reflecting participants’ perspectives. All outcomes will 
be collected at baseline and at 8 weeks by blinded assessors. The results will be analysed by intention-to-
treat using regression models.  
 
RESULT 
The recruitment of participants will begin in April 2021 and we anticipate the completion of the trial in 
2022. 
 
CONCLUSIONS 
This trial will use an isolated muscle model to answer an important question about the responsiveness of 
very weak muscles to PRT combined with electrical stimulation. The trial design is intentionally simple to 
facilitate collaboration across multiple clinical sites.  This study will not only answer a pragmatic question 



about the effectiveness of a widely administered strength training program, but will also help to clarify 
underlying mechanisms for more complex interventions that utilise ES.
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Introduction 
The International Network of SCI Nurses launched in 2013, to meet the need for global nursing networks in 
the speciality of spinal cord injury, as well as promote education and clinical best practices. From 2013-
2017, website visits and educational module access grew exponentially demonstrating a strong interest in 
the vision/mission, the need for more structured collaboration, and support for growing demand of 
networking and information exchange. This led to the development of a proactive SCI Nurse Committee 
within the International Spinal Cord Society (ISCoS) to continue international work to promote the specialty 
of SCI nursing within the larger International SCI professional community. 
 
Methods 
Via the SCI Nurses, non-profit-initiative, nurses were able to join free of charge through the website 
www.scinurse.org. Members received email communication on topics noteworthy to SCI nurses. To support 
and facilitate the rapid growth of SCI Nurse, five core members met over 18 months to develop a strategic 
plan to create the Nurse Special Interest Group within ISCoS. This strategic plan included the development 
of Terms of Reference, NSIG Governing Panel Guiding Principles and recruitment of new Governing Panel 
members to include wider representation of nurses across the world.  
 
Results 
In 2020, the group formalised the Terms of Reference and established a Governing Panel with Chair and 
Vice Chair. The Governing Panel currently has 10 members from 6 countries.  The wider group has 
approximately 450 members from around the globe. We are developing a massive open online course 
(MOOC) for students and SCI nurses, updating E-learn modules, as well as preparing a conference meeting 
with nursing presentations of potential projects and research. 
 
Conclusion 
Professional interest demonstrates the need for such a nursing focused forum. Future plans include 
strengthening the commitment of nurses worldwide, to collaborate in research and help development of 
SCI nursing practice.   
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Introduction 
The Spinal Injuries Association (SIA) is the leading UK charity offering support to everyone affected by spinal 
cord injury. Over recent years it has been apparent that the number of people being referred to SIA’s 
services with Metastatic Spinal Cord Compression (MSCC) is increasing annually.  Some of these patients are 
being nursed in hospices or hospitals which have limited knowledge or experience in caring for people with 
spinal cord injury.   In addition, people who have lived with spinal cord injury for some time are coming to 
the end of their life, and again may be under the care of teams with limited spinal cord injury experience. It 
was recognised that there was a knowledge gap for healthcare professionals who are treating people who 
have both spinal cord injury and who are also at the end of life.  
 
Methods 
Specialist Nurses from SIA and Princess Alice Hospice in Surrey, UK, collaborated to discuss the issues 
relevant to this cohort of patients and identify a way of addressing the knowledge gap for healthcare 
professionals.  It was decided that the best method would be to design an Elearning programme that 
healthcare professionals could access as and when they needed it. Information about both SCI and End of 
Life Care was amalgamated into the course. 
 
Results 
The prototype course was tested with a number of healthcare professionals that worked in both palliative 
care and SCI care, and amendments made as necessary.  The course will be launched in June 2021. 
 
Conclusion 
Development of an Elearning course for healthcare professionals covering the care for individuals who have 
both spinal cord injury and end of life needs is a valuable addition to the educational offerings available.  
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Introduction: 
 
COVID-19 has caused approximately 2,800,000 deaths globally to date and survivors have reported illness 
related symptoms lasting longer than 12 weeks, referred to as “long Covid” by patients.  These lingering 
symptoms can be debilitating and a significant challenge to survivors. In this research, we sought to engage 
individuals living with spinal cord injury in Bangladesh, who had survived a confirmed COVID-19 infection, to 
gain insight and understanding of their own lived experience of having COVID-19 in terms of symptoms and 
recovery and the impact on their lives. 
 
Method: 
We recruited a purposive sample of 8 people (aged 18 and over) to take part in semi-structured telephone 
interviews. Participants had a confirmed spinal cord injury and had been diagnosed positive with COVID-19 
within the last 6 months.  Participants were recruited via the Centre for Rehabilitation of the Paralysed 
(CRP) and the Spinal Cord Injury Development Association in Bangladesh.  Interviews were conducted in 
Bengali with data audio-recorded, transcribed, translated into English, anonymised and coded using NVIVO 
software.  We used Interview topic guides with questions focused on participants’ experiences of COVID-19 
and their perceptions of how it had impacted on their lives.  Following team discussion, second interviews 
were conducted to further explore some key emergent themes and enhance the preliminary data gathered.  
Thematic analysis was used for data interpretation. 
 
Results: 
11 key themes were identified: fear on receiving positive COVID-19 diagnosis; vulnerability; stigma and 
negative reactions; isolation challenge; asymptomatic and symptomatic infection; experience and 
perceptions; need for support; impact on family; emotional impact; survivorship and vaccination. 
Fear was a predominant theme, not only in terms of the individual not knowing what to expect from the 
course of a coronavirus infection and how much additional challenge this would cause on top of their spinal 
cord injury, but also in terms of how it might impact on their family and finances. Vulnerability was central 
to experience and all expressed that they had experienced physical, psychological and emotional trauma.  A 
positive diagnosis with COVID-19 brought fear and stigma. Diagnosis was often kept secret because of the 
fear of not being able to access other important medical treatments and because publicly visible “lock down 
notices” could be served on home places of residence, which would stop family members from being able to 
leave home for social and work activities. Survivorship related to making a conscious decision to fight when 
confronted with uncertainty and a traumatic life changing experience. There was a positive attitude toward 
vaccination with one participant having received the vaccine already.  
 
Conclusion: 



Participants described their experience of mild and severe COVID-19 symptoms, which they perceived as 
secondary to their main concern, which was their spinal cord injury. This study identified that stigma is 
common within Bangladeshi communities toward people, who have been diagnosed positive with COVID-
19.  Future research could aim to engage these individuals in developing resources to help self-manage 
ongoing long Covid symptoms. 
 
Acknowledgement: Cross Specialty International Research Team 
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Introduction: The concept of symptom clusters has been defined as a group of two or more related 
symptoms that occur concurrently. Although patients with spinal cord injury experience multiple concurrent 
symptoms, symptom research in this population has focused on assessing and managing single symptoms. 
Current SCI data sets are standardized for consistent collection and reporting of variables to evaluate and 
compare results of published studies. However, these data sets do not offer guidelines for symptom data 
collection or how to select proxy variables from an existing data set with limited symptom data. The 
purpose of this study is to describe the process and rationale for selecting proxy variables from the National 
Spinal Cord Injury Statistical Center (NSCISC) dataset, and demonstrate how these proxy variables can be 
combined with other symptom data for a preliminary understanding of symptom clusters in SCI.  
 
Methods: Existing literature was searched to identify prevalent symptoms in SCI. The NSCISC dataset was 
used to identify latent clusters of symptoms using a pre-specified symptom cluster approach with symptoms 
that address pain, sleep disturbance, depression, alcohol and substance use, and bowel/bladder 
complications. Validation of the International Spinal Cord Injury Core Data Set and the National Institute for 
Neurological Disorders and Stroke (NINDS) SCI common data elements was conducted to confirm 
comprehensive inclusion of symptoms in the existing NSCISC dataset. Additional symptom variables were 
added based on published SCI symptom research. Proxy variables were identified and selected from the 
dataset through researcher consensus. Descriptive statistics appropriate for the level of the measurements 
were computed for all variables.  
 
Results: Demographics for this dataset (n=8,493) are mostly male (78.6%), White (72.5%), with tetraplegia 
(50%).  Across the data sets demographics, injury, and neurologic data were consistently reported. 
Symptom data endorsements were considered “highly recommended” and/or “exploratory” further 
confirming that there are no standards for symptom data collection. After a review of SCI literature, it was 
determined that isolation/loneliness, bladder function, and sleep were prevalent symptoms to be included. 
Proxy variables were selected from the dataset based on their close implication with the variables of 
interest. Through consensus, researchers selected CHART social integration subscale for isolation/loneliness, 
incontinence for bladder and bowel function, and sleep quality for sleep, which were also found consistent 
with symptoms and secondary conditions reported in the literature.  
 
Conclusions: Symptoms and symptom clusters make a unique contribution to understanding functional 
status, emotionality, quality of life, self-care, morbidity/mortality, and financial toxicity following SCI. The 
use of proxy variables is made challenging by the absence of a gold-standard to ensure how they are 
measured and the constructs they intend to represent. Furthering this area of research can have a 
significant impact on identifying symptom clusters experienced in SCI patients using pre-existing datasets. 
This study may assist clinicians to provide more patient-centered symptom management and lay the 
groundwork for researchers to use proxy variables to explore pre-specified co-occurring symptoms using a 
person-centered approach, such as latent class analysis.  
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INTRODUCTION 
In people with spinal cord injury (SCI), spasticity may negatively impact quality of life. Spasticity can increase 
the number of falls, it can cause pain and fatigue, it can interfere with mobility, transfers, self-care and 
activities of daily living. Transcutaneous spinal cord stimulation (tSCS) can modify the central excitability of 
lumbar neural circuits and it can reduce spasticity by depolarizing the Ia afferents fibers that establish 
strong synaptic connections with inhibitory interneurons. 
 
METHODS 
The aim of the study is to analyze the effects of tSCS in SCI people, classified from A to D on the American 
Spinal Injury Association Impairment Scale (ASIA), in reducing spasticity and improving control in residual 
motor activity. 
We tested ten subjects with chronic spinal cord injury due to a trauma, five with complete lesion and five 
with incomplete lesion. 
We performed cathodic stimulation with a pair of circular electrodes (5 cm in diameter) positioned between 
the spinous processes of Th11 and Th12, and a pair of rectangular reference electrodes (8 cm x 13 cm) 
positioned on the antero-lower quadrants of the abdomen, symmetrically to the navel. 
Biphasic pulses of a total duration of 2 milliseconds were delivered at a frequency of 50 Hz for 30 minutes.  
Assessment 1 was realized before the transcutaneous spinal cord stimulation (PRE tSCS), assessment 2 
immediately after the end of the stimulation (POST tSCS), assessment 3 two hours after stimulation (POST 
tSCS 2 hours). 
For each assessment we completed clinical and neurophysiological tests by using surface electromyography 
during active and passive movements to analyze muscles activity on rectus femoris, biceps femoris, anterior 
tibialis and gastrocnemius muscles in both lower limbs.  
 
RESULTS 
At the assessment immediately after stimulation (POST tSCS) we observed, during passive movement, a 
reduction in muscle hyperactivity in all the muscles investigated on both groups studied, complete and 
incomplete SCI. The muscle hyperactivity has a tendency to increase after two hours (POST tSCS 2hours), 
however remaining below the basal values stimulation (PRE tSCS). After stimulation muscle synergies 
improve during active movement with a reduction of co-contractions, a reduction of tonic activity and an 
increase of task-related phasic activity (bursts ). After stimulation we didn’t verify significant change in 
clinical evaluations. For the five subjects able to walk, we registered a reduction (not significant) in the time 
in performing the 10-meter walk test. 
 
CONCLUSIONS 
The results of our research suggest that tSCS leads to a decrease of spasticity and an improvement of 
voluntary motor control mediated by the combination of both direct activation of local inhibitory circuits by 
posterior root fibers and activation of spinal circuits that mediate reciprocal inhibition (descending 
inhibition mechanism). These results recommended transcutaneous spinal cord stimulation as a cost-
effective and non-invasive treatment for the temporary reduction of spasticity in SCI. tSCS could also be 



used in the short term, for instance before a rehabilitation session, where spasticity reduction and 
improvement of residual voluntary motor control would favor a more effective rehabilitative treatment.



 

311 

Socioeconomic status and mental health in persons with spinal cord injury 
from 22 countries 
Dr Julia Patrick Engkasan1, Dr Vegard Strom2, Prof. Reuben  Escorpizo3, Dr Christine Fekete4 

1Universiti Malaya, Kuala Lumpur, Malaysia, 2Sunnaas Rehabilitation Hospital, Nesodden, Norway, 3University of 
Vermont , , USA, 4Swiss Paraplegic Research, , Switzerland  

Introduction: The prevalence of mental health disorders is high in individuals experiencing a physical 
disability, such as spinal cord injury (SCI). The socioeconomic status (SES) has been identified as powerful 
determinant of mental health in general population samples, but evidence for persons with physical 
disabilities is limited.  
 
Objective: We thus aim to investigate associations between different indicators of the SES and mental 
health in persons with SCI 
 
Methods: Cross-sectional data from 12’588 participants of the International SCI community survey (InSCI) 
performed in 22 countries were used. Participants had traumatic or non-traumatic SCI and were aged over 
18 years. 
 
Results: Around 10% of the worlds’ population is affected by mental health disorders, with even higher 
prevalence in individuals with spinal cord injury (SCI). The socioeconomic status (SES) has been identified as 
powerful determinant of mental health, as it was repeatedly demonstrated that individuals with lower SES 
are at increased risk of mental health disorders. Given that evidence for persons with SCI is limited yet, we 
aim to investigate associations between SES and mental health in persons with SCI using data from the 
12,330 InSCI participants. We found that people who have paid work (coeff 2.91, 95% CI 2.02-3.80), those 
without financial hardship (coeff 11.97, 95% CI 10.77-13.18) and those with higher subjective social status 
(coeff 2.27, 95% CI 1.05-2.50) reported significantly higher scores on the 0-100 SF-36 mental health subscale 
than unemployed persons, those with financial hardship and those with low subjective social status. The 
traditional SES indicators education and income were less consistently associated with mental health in final 
models testing all SES indicators simultaneously. Rehabilitative interventions to increase mental health 
should therefore be particularly sensitive to the needs of persons with low SES. 
 
Conclusion: This study provides initial evidence for social inequalities in mental health in an international 
sample of persons with a physical disability. Rehabilitative interventions to increase mental health should be 
particularly sensitive to the needs of persons with lower SES. 
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Introduction: Following SCI, people are at risk of a number of health conditions, either as a direct or indirect 
result of the impairments and activity limitations of having a SCI. These conditions, often termed secondary 
health conditions, can substantially affect functioning, independence, emotional well- being and quality of 
life, as well as be a major cause of morbidity and mortality.  
Objectives: To describe the prevalence of self-reported physical health conditions and associated factors in 
persons with SCI in 22 countries participating in the InSCI community survey.  
 
Methods: Cross-sectional community survey. Implemented between 2017 and 2019 comprising data from 
22 countries worldwide representing all 6 World Health Organization regions.  Health conditions secondary 
to the SCI were reported with 14 items from the SCI Secondary Condition Scale.  
Results: Data from 11 058 participants (73% men) were included. Overall, the most prevalent reported 
secondary health condition was having pain (relative frequency 78.3%, 95% confidence interval (CI) 77.6-
79.0), varying from 58.0% (55.3-60.6) in China to 89.7% (87.9-91.9) in South Korea. Muscle 
spasms/spasticity and sexual dysfunction were also highly common (75.2%, 73.4-74.9 and 72.0, 71.2-72.8, 
respectively), while injury caused by loss of sensation (30.9%, 30.1-31.8) and respiratory problems (29.6%, 
28.9-30.4) were the least common. The strongest associated factors overall with reporting of pain were 
being female and being a current smoker (odds ratio (OR) 1.61; 95% CI 1.43-1.81 and 1.48, 1.30-1.68, 
respectively). The mean number of concurrently reported health conditions (i.e. multi-morbidity; number 
range 0–14) was 5.4 (95% CI 5.3-5.5), highest in South Korea (8.2; 8.0-8.5), followed by Switzerland (7.5; 7.3-
7.6), and lowest in Thailand (3.6; 3.3-4.0) and China (3.4; 3.2-3.6). 
 
Conclusion: Multiple health conditions secondary to SCI is highly common in community-dwelling persons 
worldwide, suggesting a need for targeting prevention and treatment intervention 
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Introduction 
The project to establish The Gothenburg Competence Centre for SCI (GCC) started 2017. The aim of GCC 
was to actively work with integrated knowledge translation (IKT) to enable maximal autonomy and quality 
of life for the person affected by SCI. The vision was to focus on education and learning initiatives to all 
persons with interest in SCI whether it is for a personal or a professional reason but also focus on use and 
development of new technology. The GCC would cooperate with all individuals and organisations involved 
in SCI, including persons with lives experience of SCI (PLEx), to maximise the effect of implementation of the 
results. 
 
Method 
The employees of GCC are strategically diverse; PLEx, Linguist, Physician, OT, PT, Nurses and Researchers. 
GCC has a steering group with politicians, researchers, health professional.  GCC is also supported by an 
international advisory board. GCC will develop in a structured manner different educational initiatives with 
different difficulty levels from basic to advanced level intended for PLEx and their relatives, care givers and 
health professionals who get in contact with people with SCI and in different formats to optimize the effect. 
GCC has structured work to develop new SCI knowledge both specialized and non-specialized. 
 
Results 
Dedication of a specialized centre for IKT has led to major educational initiatives for PLEx and their relatives, 
care givers and health professionals who get in contact with people with SCI. After four years GCC has 
developed and run courses, web based educational material and congresses. Highlights from the many 
educational initiatives are; an education on a basic level for PLEx and their relatives and caregivers, an 
interactive web-education, mainly aiming to increase basic knowledge about SCI. For health professionals 
working with SCI rehabilitation a 7.5HPE on advanced level has been accomplished and for the highly 
specialized rehabilitation centres in the Nordic countries a 7.5HPE course was developed and accomplished. 
A coaching education and a support system for Peer-coaches was developed and accomplished in 
cooperation with consumer organisations. 
Several webinars with national and international guests directed to both PLEx, relatives and profession was 
accomplished together with inspiration- and education seminars. 
GCC facilitated the formation of a national network for junior SCI researchers and continues to support the 
network. 
In order to secure that the centre is working with relevant topics a needs assessment project with James 
Lind Alliance Priority Setting Partnership has been initiated. After the planned six workshops and two 
surveys, including PLEx, relatives, personal assistants and professions from all over Sweden, priorities for 
the most important areas to generate SCI related knowledge or developments will be identified. This will 
guide the centres future work. 
 
 



Conclusion 
Dedication of a specialized center for integrated knowledge translation with strategically diverse employees 
has led to major educational initiatives for people with lived experiences, their relatives and the profession. 
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Introduction 
A successful reintegration in community is of great importance to experience high life quality after spinal 
cord injury (SCI). Returning home after a long period of rehabilitation in connection to the injury is often 
emotionally turbulent when the newly injured person is faced with the reality of everyday life. During this 
emotionally chaotic period, newly injured persons have little or no support from the healthcare system or 
community to come to terms with their new situation and are often irresolute how to move forward in life 
with SCI. It is well-known that peer support is an effective complement to rehabilitation to aid newly injured 
persons in their effort to successfully reintegrate in community. There are many types of peer-support. 
However it is often unstructured and often lack well documented methods and tools. There is often lack of 
education in the essence and core values of peer support. This leaves peer-supporter to only rely on their 
own experience and own opinions regarding life with SCI. This leads to different levels of quality depending 
on personal skills but also results in difficulty to get an overview of what peer support really is. The aim of 
this project is to develop a structured peer-coaching service combining coaching methods, skills and tools 
with the knowledge of persons with lived experience. 
 
Method 
A cooperation between the leading consumer organisations for people with SCI in Sweden and a Swedish 
competence centre will be formed. The project includes four main phases: A) Development of a peer-
coaching education and support system including cooperation with rehabilitation centres. B) Recruitment 
and education of persons with lived experience. C) Development of a support system including 
administrative, individual and group support. D) System for further education of peer-coaches. 
 
Results 
A cooperation between the participating partners was formalised. The cooperation was characterized by 
transparency and equal voice and value. Due to the Co-vid 19 situation a digital education was developed 
consisting of seven modules of coaching skills, multicultural competence and basic medical knowledge of. 
Criteria for certification was developed. Guiding tools and report systems for evaluation was developed. 
Cooperation with rehabilitation centres was established. Thirteen persons living with SCI applied and 
started the education. A period of coaching practise of people with SCI finalized the education before 
certification. Twelve peer-coaches was certified. A support system with both planned and on-demand 
actions on an individual and group level was developed. An administrative system including evaluation 
methods was developed. A system for further education is currently under development. 
 
Conclusion 
The results shows that cooperation between consumer organisations and competence centres 
characterized by transparency and equality is a successful way to develop new service aimed at support 
after rehabilitation. To combine coaching skills and methods with peer-knowledge creates a unique 



possibility to aid newly injured persons to set and achieve goals in their effort to be successfully 
reintegrated in community and a experience high life quality after a SCI. 
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Introduction 
Little is known about bladder management in spinal cord injury (SCI) patients during inpatient rehabilitation. 
This multicentre prospective observational study describes the methods of bladder management in patients 
with SCI admitted to a rehabilitation centre in the Netherlands and evaluates the factors that are associated 
with the type of bladder management.  
 
Methods 
Data from the Dutch Spinal Cord Injury Database (NDD) were used for this study. SCI patients admitted to a 
specialized rehabilitation centre in the Netherlands for their first inpatient rehabilitation between 2015 and 
2019 were included. 
According to the International SCI Lower Urinary Tract Basic Data Set, standardized data were collected at 
admittance and discharge, including demographics, lesion characteristics (level and American Spinal Injury 
Association Impairment Scale (AIS)), type of bladder management and continence status.  
 
Results 
A total of 1403 SCI patients were included. At admittance 37.9% had a cervical lesion (AIS A 7.3%, B 7.7%, C 
16.0%, D 68.2% and 0.8% missing), 33.0% had a thoracic lesion (AIS A 19.7%, B 9.3%, C 14.0%, D 56.8% and 
0.2% missing), 15.0% had a lumbosacral lesion (AIS A 7.6%, B 10.4%, C 15.6%, D 64.9% and 1.4% missing) 
and in 14.0% the level of injury was not documented. The median time between date of SCI and admittance 
to the rehabilitation centre was 22.0 (14.0-40.0) days and the median time of admittance was 71.0 (44.0-
115.0) days. 
The method of bladder management at discharge changed significantly compared to admittance. At 
admittance, most patients emptied the bladder by normal voiding (40.2%), followed by indwelling catheter 
(33.4%), assisted clean intermittent catheterization (CIC - 17.1%), clean intermittent self-catheterization 
(CISC - 7.8%) and other (1.4%). At discharge more than half of the patients emptied the bladder by normal 
voiding (56.1%) followed by CISC (22.2%), indwelling catheter (16.3%), assisted CIC (4.1%) and other (1.4%). 
The type of bladder management differed significantly based on age, gender, SCI level, AIS classification and 
level of independence in self-care. 
At discharge 13.0% of the patients had urinary incontinence of which 37.4% used incontinence pads, 33.5% 
used a condom catheter, 1.0% used a different type of containment and 26.9% did not use any type of 
containment. Out of the total patient population 12.0% used bladder relaxant drugs, 3.9% used alpha 
blockers (sphincter/bladder neck relaxant drugs), 2.0% used antibiotics for a urinary tract infection and 0.2% 
used prophylactic antibiotics at discharge. 
 
Conclusions 
This study shows that the method of bladder management changed significantly during first inpatient 
rehabilitation for SCI patients: the use of indwelling catheter and assisted CIC decreased and normal voiding 
and CISC increased. The choice of bladder management was influenced by the factors age, gender, SCI level, 
AIS classification and level of independence in self-care. 
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Poster Abstract: 
Introduction: Besides the variety of health problems and consequences of a SCI, the way the persons 
involved think about or view a similar SCI, might be just as diverse. Individual ideas or mental 
representations of a health problem, are regularly referred to as ‘illness perception’. 
Aim: (1) to present the outcomes on illness perception by eight representations of illness according to the 
Brief Illness Perception questionnaire (B-IPQ), during admission and discharge of clinical rehabilitation, and 
(2) to analyse demographic, injury-related, and mental health history-related determinants of illness 
perception. 
Methods: Included were inpatients with a recently acquired SCI admitted to one of seven Dutch SCI-
specialized rehabilitation centres. The B-IPQ was used to assess the level of threat on eight illness 
representations/ items. Differences between illness representation at admission and discharge were 
analysed with the non-parametric Wilcoxon signed rank test. Associations between overall illness 
perception (analysed with a SCI-tailored B-IPQ total score) and participant characteristics, were tested with 
bivariate regression analyses.  
Results: 270 participants completed the B-IPQ at admission and 119 at discharge. At admission, highest 
scores were found for the impact of the SCI on life and symptom burden. At discharge, most participants 
showed a significant decrease or no change in threat on: impact of the SCI, personal control, symptom 
burden, concern, illness comprehensibility, and emotions. Yet, more participants thought their SCI was 



permanent and fewer thought that treatment will help. Total scores where significantly lower at discharge. 
A complete SCI was weakly associated with a more threatening illness perception. 
Conclusions: Overall, most of the individual illness representations, positively  and significantly changed  and 
this for most of the participants. Completeness of the injury was weakly associated with illness perception. 
Stronger associations are expected with mental health status and coping strategies and this will be tested in 
the near future.   
 
Biography of Presenting Speaker: 
Heleen Kuiper has a bachelor in nursing and a master in International Public Health. In 2018 she started a 
PhD in Rehabilitation Centre De Hoogstraat in The Netherlands. Her research mainly focusses on the 
implementation and evaluation of a psychological screening for people with SCI. Screening outcomes that 
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ABSTRACT 
Introduction: A 24 year-old male was hospitalized in our rehabilitation center after suffering from a 
traumatic spinal cord injury (SCI) with incomplete quadriplegia below the C4 level (American Spinal Injury 
Association’s impairment scale D), for which urgent decompression from C3 to C5 was performed in July of 
2018. He developed post-lesion spasticity, insufficiently suppressed by oral baclofen, for which an 
intrathecal baclofen pump was implanted.  Due to the COVID-19 pandemic, patient was briefly discharged 
from the hospital, but was readmitted in June of 2020. 
Case report: Prior to final discharge from hospital, the patient developed neuropathic symptoms in his left 
foot without local structural cause, followed by prominent increase in spasticity in his limbs as well as in his 
trunk, despite active use of an intrathecal baclofen pump. There were no signs of infection, pump 
dysfunction or other possible triggers for sudden spasticity increase. MRI of the cervical spine showed 
recent spinal cord compression at level C6-C7, caused by posterior disc bulging C6-C7 in combination with 
congenital cervical spinal stenosis. Discectomy was planned at short notice, yet two days later, patient 
developed an acute triceps paresis as well as decreased muscle strength in his trunk and lower limbs. 
Urgent discectomy was therefore performed, after which muscle strength finally recovered to the remaining 
level post SCI in 2018. 
Discussion: This case highlights the need for clinicians to be vigilant in patients with a history of SCI showing 
new neurological symptoms. Here, a sudden altered spasticity pattern was a sign of non-traumatic SCI after 
previous traumatic SCI. 
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Introduction: Spinal cord injury (SCI) is a life-changing injury that can cause devastating, immediate 
adjustments to every aspect of daily living for the person affected, with a wheelchair being the most 
frequently the primary piece of assistive technology provided. 
 
Objectives: The objectives of this study are: (i) to explore the experiences of newly injured adults with spinal 
cord injury (SCI) of the transition to becoming a wheelchair user, and (ii) to 
explore the experience of the wheelchair provision process. 
 
Method: This study used a phenomenological approach to explore the experiences of newly injured adults 
with SCI as they become wheelchair users. Semi-structured interviews were conducted, with open-ended 
questions used to encourage participants to speak in-depth about their experiences as a new wheelchair 
user. Participants were recruited from the inpatient population of the National Rehabilitation Hospital, 
Dublin; specifically, adults 
undergoing their first period of rehabilitation following SCI, and for whom wheelchair use has been 
identified as a long-term outcome. 
 
Results: Seven people participated in the research. All interviews were within the first 6 months post-injury. 
Four themes emerged, conveying the experiences “Oh My God! That’s my chair?!”, “the Circle of Support”, 
“Acceptance & Adjustment” and “Regaining Independence”. 
 
Conclusion: The findings of this study highlight a variety of factors that influence adjustment to becoming a 
wheelchair user post-SCI. Support from staff, family and peers have been 
shown to be crucial in this process. Identifying the wheelchair as a means of regaining independence and 
maximising participation is an important part of accepting the wheelchair. 
Acceptance of the situation is a key part of the adjustment process.
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Introduction 
The Covid-19 pandemic has affected the lives of almost everyone on the planet. Significantly worse course 
of the disease was recorded in elderly and polymorbid people. Because coronavirus mainly affects the 
respiratory system, people with respiratory disorders are naturally considered to be at high risk. This group 
also includes individuals with spinal cord lesions in whom the ability to expectorate is significantly reduced. 
The aim of the questionnaire survey presented herein is to evaluate the course of Covid-19 disease and the 
frequency of individual symptoms with a focus on affecting respiratory functions. 
 
Methods 
The questionnaire was prepared by therapists from the Paraple Center (social-rehab-sport center form SCI 
people) and the Spinal Cord Unit of the Motol University Hospital. The questions focused on an anamnesis 
the of spinal cord injury, the symptoms and course of Covid-19 disease, and, where performed, the reasons 
for hospitalization and its consequences. The questionnaire was sent to 868 individuals with spinal lesions 
who are members of the Czech Paraplegic Association. It was answered by 91 people who had Covid-19. 
 
Results 
The group of respondents was composed of 40% of tetraplegics and 60% of paraplegics, with an average 
age of 41-60 years. Most common chronic diseases detected were obesity, diabetes and pressure ulcers. Six 
individuals reported the presence of chronic lung disease. In most respondents, the Covid-19 infection was 
confirmed in October to December 2020 and in March 2021. The common symptoms included fever, loss of 
taste perception, cough, loss of appetite, fatigue, joint and muscle pain, inflammation of the bladder, 
increased spasticity and neuropathic pain. The incidence of cough and respiratory distress was present in 
less than half of respondents. Overall, 16.4% of the respondents were hospitalized, out of which in one third 
the reason for hospital admission was impaired breathing. Lung X-ray or CT lung imaging was performed on 
fourteen individuals. Up to 10% of respondents described persistent complications in the form of dyspnoea 
and perception of unspecified respiratory discomfort. Surprisingly, only five people received 
recommendations for breathing exercises and physiotherapy.  
The final part of our survey included questions concerning vaccination. Only 60% of people who underwent 
Covid-19 want to get vaccinated. 
 
Conclusions  
The results of the questionnaire survey summarize data provided by a group of members of Czech 
Paraplegic Association who underwent Covid-19 infection.  
The percentage of disease incidence among the overall number of SCI patients in Czech Republic 
corresponds to that of general population. But unlike the general population, the SCI people are more 
inclined to undergo a worse course of the disease. Among other, the overall weakening of the body results 
in concomitant urinary tract infections. The long-term effects of the disease are more likely to be persistent 
(e.g., dyspnoea). And, moreover, the increased fatigue can affect the self-sufficiency of the SCI people, 
which subsequently increases the need of personal assistance. 
The ambivalent approach to vaccination of SCI people does not differ from that in the healthy population. 
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Introduction: Acute neuropathic pain poses a significant diagnostic challenge, especially in the case of 
traumatic spinal cord injury (SCI) as nociceptive and neuropathic pain are often concurrently present. 
Consequently, there is a lack of clinical information regarding the phenotype of neuropathic pain present 
within the early stages of SCI. Moreover, pathophysiological mechanisms have mostly been investigated in 
chronic neuropathic pain, precluding informed mechanism-based treatment approaches in the acute 
setting. Strikingly, there is no consensus on how to best diagnose and track acute neuropathic pain after 
spinal cord injury, which not only poses an unmet clinical need but has also important implications for the 
design of clinical trials. 
 
Methods: Information pertaining to neuropathic pain after SCI was prospectively collected in a longitudinal 
multicenter study (CAMPER trial, ClinicalTrials.gov, NCT01279811). An additional series of illustrative case 
examples was gathered at a major trauma center in Switzerland (Bern University Hospital).  
In addition to a thorough clinical examination according to the International Standards for Neurological 
Classification of Spinal Cord Injury, pain assessments were performed following state-of-the-art 
recommendations. The DN4-questionnaire was used to characterize pain related symptoms. 
 
Results: Within the hyperacute time-frame (i.e., 5 days post injury) at- and below level pain were reported 
in 23% (n=18) and 5% (n=4) of individuals with acute SCI, respectively. The symptoms between hyperacute 
and late presenting neuropathic pain differed with regard to the intensity painful electrical sensations, cold 
sensations and itching. The examination in the acute phase was often limited in the setting of the intensive 
care unit. Therefore, currently available questionnaires and scores had to be individually adapted at the 
physician`s discretion, e.g., pain assessments were focused on segments surrounding the injury site and a 
priori away from surgical incisions or musculoskeletal injuries. 
 
Conclusions: The assessment of acute neuropathic pain is restricted in the acute setting and needs to be 
focused and directed towards anatomically plausible regions, i.e., within the affected segments and outside 
of areas with concomitant musculoskeletal damage. The small percentage of individuals with below-level 
neuropathic pain suggests a therapeutic window for preemptive analgesic treatments in the acute setting. 
Consensus guidelines are needed outlining adapted diagnostic criteria and recommendations regarding the 
longitudinal tracking of neuropathic pain. Such tracking should incorporate the spatial distribution of pain 
and neurological outcomes. Recognizing acute neuropathic pain after SCI as a distinct subtype of acute pain 
and defining condition-specific criteria will have important implications for research and clinical practice. 
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Introduction: This poster presents the first results of a self-management training in persons with Spinal Cord 
Injury (SCI) in the Netherlands. This training is based on the “Re-inventing Yourself after Spinal Cord Injury” 
treatment program for improving self-efficacy after SCI (Coker et al., 2019).  
Aim: The aim of the self-management training is to enhance self-efficacy in persons with SCI in order to deal 
with their changing life circumstances after SCI.   
Methods: At the start and the end of the self-management training, depression and anxiety were assessed 
with the HADS and self-efficacy was assessed with the UW-SES. Moreover, qualitative interviews with 
participants and trainers took place at the end of the training to ask questions about the content of the 
program, the trainers, the procedure, and the training overall.  
Results: In a pilot, on average, 60% of the participants scored higher on self-efficacy at the end of the self-
management training than at the start. Participants of the training were enthusiastic about the program. 
They learned coping skills to cope with the SCI, e.g. to ask for help and to speak openly about their situation. 
Moreover, participants learned more about their personal strengths and weaknesses, and to actively cope 
with problems they encountered. The trainers of the self-management training noticed a process of mental 
growth in the participants of the training due to discussing theory, practicing together and learning from 
peers. 
Conclusion: A self-management training stimulates self-efficacy in persons with SCI and seems a valuable 
part of a rehabilitation program after SCI. As a result of this pilot, the self-management training will be 
added to the rehabilitation program.
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Introduction: In the decade since FDA launched its patient-focused drug development (PFDD) initiative, 
people living with cancer, ALS, Parkinson’s disease, and other conditions have become valued partners 
across the spectrum of research, while the SCI community has fallen behind. A needs assessment showed 
that consumers want to engage in research, but suggested participation is hindered by lack of knowledge 
about the research process. The North American Spinal Cord Injury Consortium (NASCIC) is therefore 
developing a curriculum on consumer engagement to support consumers, caregivers, and researchers who 
want to partner to improve the research process.  
 
Methods: The needs assessment consisted of a 2019 survey and an environmental scan for consumer 
engagement resources used within and outside of the SCI community. The survey was distributed via email 
and social media to 1,825 SCI consumers in the membership database of NASCIC and the 
Canadian/American Spinal Research Organizations. Responses were received from 644 individuals across 
North America. The environmental scan began in 2020 and identified consumer engagement resources that 
are specifically designed to help consumers learn about or get involved in the research process, or to help 
researchers engage with people with lived experience of a particular health condition. An 18-member 
Community Engagement Project Working Group representing consumers, caregivers, researchers, 
physicians, and industry was convened to help develop a curriculum to increase consumer engagement in 
SCI research. The curriculum will include 12 modules created by NASCIC and the Working Group and will 
incorporate Integrated Knowledge Translation (IKT) Guiding Principles for SCI Research (Gainforth et al., 
2020).   
 
Results: Survey responses showed consumers have a strong desire to participate in setting research 
priorities (91%) and designing research projects (76%), but 77% said they need to better understand the 
research process. The environmental scan identified numerous consumer engagement resources but found 
that they are not accessible to the SCI community through a centralized repository, are not organized into a 
curriculum to build knowledge and skills, and do not include several topics the working group considered 
necessary to increase capacity for engagement. Curriculum development is under way, with completion 
expected in early 2022. NASCIC will conduct a beta test with representatives from the SCI consumer and 
research communities to evaluate the course content prior to completion, and will track its impact on 
community engagement in research over time. 
 
Conclusions: Our needs assessment suggested that increasing engagement of SCI consumers in research 
requires educational resources for consumers as well as researchers. Next steps for this project include 
competing development of a curriculum for consumers and researchers, beta testing the course, and 
developing and implementing performance metrics to evaluate its impact on research engagement.  
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Background 
Major psychological consequences of SCI include elevated levels of anxiety, depression, and generalized or 
post-traumatic stress. How people with SCI experience their condition varies. Research has shown that 
psychological factors such as resilience are more predictive of quality of life than biomedical variables such 
as level or severity of injury. Therefore, psychological assessment and interventions are an essential part of 
the multidisciplinary rehabilitation program after the onset of SCI.  
The International SCI Data Sets project is an effort by ISCoS and ASIA to create internationally recognized 
and endorsed standard data sets relevant to SCI that 
clinicians and researchers can use in their practice and investigations. A number of data sets have been 
published that cover diverse consequences of SCI. However, a data set to describe the psychological 
consequences of SCI is not currently available. Therefore, the goal of this project is to develop an 
International SCI Psychological Functioning Basic Data Set. 
 
Methods 
The initiative for this project was launched at the 2019 annual meeting of ISCoS in Nice. A working group of 
international experts (the authors) was formed, chaired by Prof. Denise Tate and Prof. Marcel Post. The 
group meets online once a month. The work consists of two parts. The first part is an environmental scan of 
measures used by SCI rehabilitation psychologists and reported in the literature. Input on which measures 
to review was obtained from a workshop on psychological screening during the 2019 ISCoS conference, an 
online survey among the ISCoS membership, the recent PVA Clinical Practice Guidelines, and expert opinion. 
A review form was developed and used to describe these measures and their psychometric characteristics. 
The second part is the development of a form to standardize data collection on psychological functioning.  
 
Results to date 
A selection was made of 17 measures used in psychological practice to assess anxiety, depression, and other 
psychological aspects such as self-efficacy and appraisals of injury. Information on their psychometric 
properties in SCI populations was collected.  
 
Conclusion 
This project contributes to uniformity and comparability of psychological assessment in SCI rehabilitation 
across nations. We anticipate that the first draft of this psychological functioning data set will be available 
and open for discussion at the ISCOS’ Vancouver meeting.  
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Introduction: To date, research on physical activity counselling has mainly focused on measuring the 
absence or presence of behaviour change techniques (BCTs) delivered by the counsellor. Little is known 
about how delivered BCTs are received by clients. This study aimed to describe and compare frequencies of 
BCTs delivery and receipt in physical activity counselling sessions for adults with spinal cord injury (SCI). 
 
Methods: This study used audio-recordings of physical activity counselling sessions from the ProACTIVE SCI 
intervention involving clients with chronic SCI (n=14; 36% female; Mage=46±14, 36% tetraplegia, 57% 
motor-complete injuries). A reliable coding method was developed including codes for 35 BCTs delivery 
statements and 34 corresponding BCTs receipt statements, grouped into 12 categories. Two coders 
independently coded 30 transcripts of audio-recorded counselling sessions (percentage agreement: >84%). 
Frequencies and percentages of BCTs delivery and receipt were calculated and compared.  
 
Results: Of the coded BCTs statements (counsellor: n = 1661, client: n = 1579), the BCTs delivered by the 
counsellor and received by clients were most frequently related to the following categories: Goals and 
Planning (counsellor: 38%, client: 36%), Support Strategies (counsellor: 17%, client: 16%) and Self Belief 
(counsellor: 14%, client: 25%). Within Goals and Planning, the percentages of BCTs delivery and receipt were 
similar for action planning (counsellor: 21%, client: 20%) and behavioural goal setting (counsellor: 12%; 
client: 10%), but different for barrier identification (counsellor: 7%, client: 29%).  
 
Conclusions: This study illustrates the application of a reliable method to measure BCTs delivery and receipt 
in SCI physical activity behavioural interventions. The corresponding frequencies for BCTs delivery and 
receipt for action planning and goal setting may reflect the collaborative nature of the conversations 
between the counsellor and client. Measuring and evaluating BCTs delivery and receipt can provide new 
insights into what types of behavioural support work best for whom and under which circumstances.  
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【Background】 
CYBERDYNE Inc.'s wearable cyborg HybridAssistiveLimb (HAL) is the world's first therapeutic robot. This 
robot suit  supports human movement and forms a feedback loop in the central nervous system. Its clinical 
application is under development and is commonly used in the rehabilitation of stroke hemiplegic patients, 
patients with refractory neuropathy, and people with SCI. 
However, there are few previous studies that describe how to apply a walking support robot such as HAL to 
patients with severe motor paralysis who cannot walk. 
【Purpose】 
We report two cases in which walking practice was possible by devising how to use HAL. 
【Method】 
The subjects were two patients who became wheelchair-bound due to the sequelae of cervical spinal cord 
injury. Participants should be informed about the purpose, method, and protection of personal information. 
We gave an explanation and obtained consent in writing. 
Case 1 is a man in his thirties who suffered a cervical spinal cord injury in a motorcycle accident 14 years 
ago. The remaining high level is C5 and the American Spinal Injury Association Impairment Scale (AIS) grade 
is B. Case 2 is a man in his thirties who suffered a cervical spinal cord injury in a pool accident nine years 
ago. The remaining high levels are C6 and the AIS grade is A. In both cases, I have not practiced walking 
since I was injured. 
There are two walking patterns: a method of moving HAL with the bioelectric potential extracted from the 
patient's upper limb residual muscle (UT-HAL method) and a method of moving HAL with the bioelectric 
potential extracted from the lower limb muscles other than the patient. 
For safety, I used a walker when walking. The subject walked 10 m in each pattern and photographed the 
walking posture. 
【Result】 
In either case, I could not practice walking with the UT-HAL method. 
In both cases, the method of moving HAL with biopotentials extracted from lower limb muscles other than 
the patient was able to walk 10 m without adverse events, and the patient's satisfaction was high. 
【Conclusion】 
The UT-HAL method is a very effective method because it can promote the patient's own spontaneous 
movements, but it is expected that it will take time to learn. 
The method we devised is to induce lower limb muscle activity in others, not the patient himself. This allows 
people with chronic cervical spinal cord injury or those who have not practiced walking since the injury to 
practice walking. This is potentially effective not only physically but also psychologically for people with 
severe motor paralysis who are not adapted to various gait-assisting robots. 
However, although the method we devised moves HAL with biopotentials extracted from healthy lower limb 
muscles other than the patient, the HAL settings need to be adjusted appropriately. It is also a method that 
depends on the therapist's abilities, such as communication with the patient and walking assistance 
technology. 



【Implication】 
This report is important because it describes a new method of gait with HAL for patients with severe motor 
paralysis.
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Introduction 
In order to determine the impact of experimental interventions on motor and functional recovery in acute 
spinal cord injury (SCI) clinical trial environments, valid clinical trial outcomes assessments that are 
meaningful, yield reliable scores, and that are amenable to   administration from the time of injury forward 
are needed. The Spinal Cord Injury Movement Index (SCI-MI) is under development, using item response 
theory (IRT) methods, as a standardized performance-based clinical trial outcomes assessment that 
evaluates movement within the context of function, and that accounts for compensations and disallows 
substitutions. The SCI-MI fine motor and general movement item pools have been developed and are in 
various phases of testing. Here, we describe methods used to develop a bucket of items, within the larger 
general movement item pool, that are intended for administration acutely after SCI.  
 
Methods 
Mixed methods were used to identify and develop items amenable to administration acutely after SCI. A 
screen of 148 outcome measures identified 23 measures that contained items that potentially were 
amenable to administration in the emergency room and during the acute phase of SCI. Upon in-depth 
review of the 23 measures, 13 were discarded for not having appropriate items, and the remaining 10 were 
retained and further examined. Meetings with experts  (N=5) using semi-structured interview guides were 
conducted iteratively to eliminate items and refine item intents and administration guidelines. Elimination 
of items and iterative refinement was informed by salient themes derived from the meetings with experts. 
Experts included   an emergency medical technician, neurosurgeon who stabilizes spines after SCI, 
physiatrist with SCI board certification, and two intensive care neurosurgery unit nurses.   
 
Results 
The acute SCI-MI bucket consists of 48 items;  25 are designed for administration in supine  prior to (n=24) 
and following (n=25) spine stabilization, and 23 are designed for administration in sitting once medically 
cleared, but while in the intensive care unit or acute care. Of note, all 24 amendable to administration 
before surgery, are also amenable to administration after surgery (with one additional item post surgery), 
and of those, 23 are appropriate in the acute care phase of SCI.  Of the 48 items, 45 were modified from 
existing assessments and 3 were newly developed.  
 
Conclusions 
Through an iterative mixed methods approach, an initial bucket of items with potential for administration 
acutely after SCI has been developed. The acute care bucket is part of a larger item pool being created for a 
performance-based clinical trial outcome measure of movement in the context of function. Focus groups 
with acute care providers and beta-testing the items with individuals with SCI are planned for continued 
refinement, binning and winnowing. In the future, the SCI-MI acute care item bucket will be calibrated as 
part of the SCI-MI general movement and fine motor item pools to examine dimensionality, item fit, item 
difficulty, and additional item and test characteristics.    
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Introduction: 
COVID-19 related restrictions and recommendations have impacted everyone. Especially those living with a 
disability, such as individuals with a spinal cord injury (SCI), whose physical abilities and health care needs 
may make pandemic related changes more challenging. The overarching objective of this study was to 
explore COVID-19 pandemic related lived-experiences of individuals with an SCI. 
 
Methods: 
This study used an interpretive phenomenological methodology. Semi-structured interviews were the 
primary means of data collection. These were conducting in May and June of 2020, roughly 2-3 months into 
the pandemic. Transcript data were analysed thematically.  
 
Results: 
We interviewed 22 participants (including 9 female) with SCI with a mean age of 54 years. We identified 
three themes: 1) Experiencing lifestyle changes described how new rules had impacted daily life. It included 
two sub-themes: experiencing changes to normal routine and adjusting to changes in health care. Although 
several of the restrictions have been challenging, some have also led to societal adaptations that have been 
beneficial to the SCI community, such as the use of telemedicine. 2) Struggling with new challenges explored 
some of the negative experiences of the pandemic. It included two sub-themes: feeling frustrated and 
anxious and struggling with a lack of social interaction. Anxieties surrounded both contracting the virus and 
more notably wider concerns such as caregiving. 3) Being resilient in the face of a new normal, conveyed 
the resilience participants exhibited despite challenges. This included three sub-themes: managing new 
information, personal coping, and connecting with others. 
 
Conclusions: 
Our findings indicate how the COVID-19 pandemic has been challenging but with a silver lining of some 
changes, such as meeting a long desired need of individuals with SCI for telemedicine. It does, however, 
further highlight issues with ableism within the medical system as the changes were made because able-
bodied individuals needed them. Several COVID-19 changes were made without consulting individuals with 
disabilities. Despite this, our study emphasizes the strengths that many individuals with SCI have. Their past 
experiences have provided them with greater tools and resilience to overcome the challenges of the COVID-
19 pandemic that impeded many able-bodied individuals. The findings emphasize the need for increased 
dialogue with people in the SCI community about their ongoing pandemic related needs. 
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Introduction: 
Sustaining a spinal cord injury (SCI) is a life changing experience, which may require complex healthcare 
management. The introduction of new restrictions and guidelines relating to the current COVID-19 
pandemic presents an additional challenge for these individuals. Based on the International Classification of 
functioning, Disability, Health (ICF) we conducted a study to identify what ongoing impact the COVID-19 
pandemic has on functioning and health in individuals with SCI. 
 
Methods: 
This study used a single-cohort longitudinal survey design. Participants provided demographic and clinical 
characteristics a couple of months into the pandemic at baseline and they completed standardized online 
measures at three time points, each roughly one month apart. The measures assessed mental health, 
resilience, boredom, social support, technology use, life space, and participation. Repeated measures 
ANOVAs were used to identify longitudinal changes for each measure.  
 
Results: 
We collected data from 21 participants with SCI (mean age 54 years, 12 male. We found a large effect size 
for participation (𝜂𝜂2 = 0.20), with participation increasing over time. We also found medium effect sizes in 
both anxiety (𝜂𝜂2 = 0.12)  and social network usage (𝜂𝜂2 = 0.12). Anxiety decreased over time and social 
network usage fluctuated slightly but with a clear increase from time point one to time point two.  All other 
measures showed small effect sizes. 
 
Conclusion: 
Environmental changes, including new regulations and restrictions, appear to have affected the functioning 
of individuals with SCI. In accordance with the ICF model, a  general increase in social network usage 
indicated a change in environmental factors to counteract negative impacts of restrictions. In 
activities/participation, an increase in participation was potentially linked to an easing of restrictions 
between the first and second wave of the pandemic and an adaptation to finding new activities that were 
possible to do within the constraints. For body functions and structure, a decrease in anxiety may be due to 
greater knowledge and communication over time, reducing the vast degree of uncertainty that lingered 
around the initial stages of the pandemic. Our finding indicate the need for a continued flow of information 
and for adapted activities in order to maintain as much stability as possible for individuals with SCI during 
this difficult time.  
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Intro/Background: Decreasing the burden of mechanical ventilation (MV) was never more relevant than 
during the COVID 19 pandemic. Data has consistently shown Diaphragm Pacing (DP) can replace MV either 
full or part time, decrease wean times, and improve respiratory mechanics. In 2020, the FDA gave 
emergency use authorization (EUA) for a temporary DP system. This is a report of all SCI patients implanted 
in 2020 with either the chronic or temporary DP systems.  
Methods: This is a retrospective analysis of an IRB approved prospective, non-randomized interventional 
experience at a single institution. Both the chronic and temporary electrodes were laparoscopically 
implanted. DP stimulation was utilized to aid in weaning or diaphragm dysfunction recovery. 
Results: DP electrodes were placed in 125 patients in 2020 for all indications. In SCI, there were 22 (2 
females) patients with average age at implant 49 years (10-84). The level of injuries were as follows: 
brain/brainstem 2, C1 through C3 10, C4 through C6 7 and below C6 3. Falls (7) encompassed the largest 
group followed by MVA 6, Brain tumor/stroke 2, Spinal abscess 1, spine surgical complications(2), GSW 2, 
TM 1, and 1 spinal emboli patient on chronic MV for 2.5 years with only one stimulatable diaphragm at 
surgery who failed weaning and will be excluded from remaining evaluations. The 21 early implantation 
patients evaluated averaged 5.6 weeks on MV (range 2 days to 25 weeks). 7 patients are deceased with 
causes including early withdrawal of care (2), recurrence of tumor (1), continued pneumonias and sepsis (2) 
and age greater than 80(2). Average age of those deceased 69. 11 out 14(78.6%) remaining patients weaned 
from MV. Average age of successfully weaned patients is 41. 5 patients never had a tracheostomy and 1 was 
decannulated. 3 patients weaned off DP. Average time to wean from MV 6.85 weeks (1 day to 28 weeks) 
with 8 patients weaning in under 8 days. To date, none of the weaned patients have returned to MV. Two of 
the patients contracted COVID-19. Two patients had phrenic nerve injury along with SCI, 1 from GSW and 
the other resulted from spine surgery. At the time of DP implant neither had measurable phrenic 
nerve/diaphragm electromyographic (EMG) activity. After 6 months of pacing, both have experienced nerve 
recovery with improvement not just in EMG but in radiologic exams. The 3 who failed to wean had good 
stimulatable diaphragms at surgery but have had significant difficulty with long term care facilities and 
support. 
Conclusions:  DP was very effective and can rapidly replace MV in 78% of patients who survive their initial 
injury. Within this group good respiratory health has been maintained. Obstacles to weaning with early DP 
utilization were non-related DP related mortality, older age, patient withdrawal of care, and long term care 
issues.  DP can help with phrenic nerve recovery. DP is a strategy that should be employed to decrease MV 
usage especially with critical need of MV during the COVID-19 pandemic.  
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Introduction: Disease-specific patient registries provide a real-world view of clinical practice, outcomes and 
comparative effectiveness, while facilitating epidemiological and clinical research. The Rick Hansen (Praxis) 
Spinal Cord Injury Registry (RHSCIR) collects data from 30 acute trauma and rehabilitation centers across 
Canada specializing in traumatic spinal cord injury (tSCI) care. However, as enrolment to patient registries is 
voluntary, the evaluation of the targeted population drawn from patient registries is only as good as their 
representativeness. This study aims to examine the characteristics and patient outcomes of individuals with 
an acute tSCI who declined to be enrolled in a national SCI registry (RHSCIR) as compared to participants 
who consented to do so.  
 
Methods: A population-based cohort study (for the western part of Quebec, Canada) was completed to 
compare the outcomes of 444 patients who were enrolled in the RHSCIR and 140 patients who declined 
between April 2010 and May 2019. Logistic regression analyses were performed to assess the association 
between voluntary participation and the outcomes (attendance to follow-up 6 to 12-month post-injury, 1-
year mortality and the occurrence of pressure injury during acute care), while adjusting for confounding 
factors.  
 
Results: Patients in the non-registry group were older than the registry group (58.5 vs. 49.6 years old; p<10-
5), but were similar in terms of sex, trauma severity, distance from place of residence to trauma center, co-
occurrence of traumatic brain injury, as well as severity and level of the SCI. Of all patients surviving more 
than 6 months, 42.1% of the no-registry group attended at least one follow-up visit between 6 and 12 
months after the tSCI, compared to 93.6% of the registry group (p<10-38). The 1-year mortality rate was 
increased for the no-registry group (19.3% vs. 1.4%; p<10-14), and the majority of deaths within the first 
year following the tSCI occurred during the acute hospitalization (81%) in the no-registry group compared to 
17% in the registry group. The acute length of stay was significantly longer when not enrolled in the registry 
(36.9 vs. 27.8 days; p=0.04), but the rehabilitation length of stay was similar between the two groups. The 
occurrence of pressure injury (37.9% vs. 17.6%; p<10-6) was increased in the no-registry group (Table 2). 
Declining to be enrolled in the registry was a significant predictor of lower attendance to specialized follow-
up (adjusted odds ratio [OR] 0.04, 95% confidence interval [CI] 0.02-0.08). It was also associated with a 
higher 1-year mortality rate (OR 12.50, CI 4.50–33.30) and higher occurrence of pressure injury during acute 
care (OR 2.56, CI 1.56-4.17). 
 
Conclusions: This study sheds invaluable insight on individuals that researchers and clinicians are usually 
blind to in SCI cohort studies. This study suggests that decline to participate in a registry during the acute 
care hospitalization may be associated with worsened health, poorer outcomes and reduced follow-up to 
specialized care. Declining the enrolment to voluntary registry could represent a potential important 
prognostic factor for clinical purposes and future research. 
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Introduction 
 
Canadians who are Aboriginal (Indigenous) have a higher prevalence of traumatic spinal cord injury than 
their non-Aboriginal counterparts. Prospective outcome studies are limited to provincial-level data. Here we 
present the first Canada-wide study. 
 
Methods 
 
Retrospective analysis of prospectively collected data on traumatic spinal cord injury housed in the Rick 
Hansen Spinal Cord Injury Registry from 2004 through 2018. Limited to patients with self-declared ethnicity, 
we examined demographics, injury mechanism, level, severity, management, discharge, and outcomes. 
 
Results 
 
There were n=3478 patients with self-declared ethnicity available; they were partitioned into Aboriginal 
(n=166) and non-Aboriginal (n=3312) cohorts. Overall patient median age was 46.9 years, 77.6% were men, 
and 29.5% were injured in a rural area. Patients in the Aboriginal cohort were more often male (68.1% 
versus 78.1%, p=0.0025) and experienced a higher relative percentage of transportation- and assault-
related injuries (44.9% and 12.1%, respectively) than patients in the non-Aboriginal cohort (31% and 3.6%, 
respectively).  Aboriginal cohort patients also spent significantly longer in acute care (28.0 ± 32.0 versus 22.0 
± 24.0 days [median ± interquartile range], p=0.0377) despite statistically similar severity of injury and 
number of comorbidities and a favorable younger age (median 38.0 versus 47.3 years, p=0.0031). Aboriginal 
cohort patients were more often injured in (48.1% versus 28.4%, p<0.0001) and discharged to (50.5% versus 
26.4%, p<0.0001) rural locations. 
 
Conclusions 
 
The results of our study are limited by the relatively small number of patients who self-declared as 
Aboriginal. We might be reassured that the 4.8% of Aboriginal cohort patients in our study population 
corresponds with the 5% of the Canadian population that the 2016 Statistics Canada Census data finds are 
Aboriginal. However, previous work by others indicates that Canadians who are Aboriginal suffer a relatively 
higher proportion of traumatic injuries, and so we might expect that our Aboriginal cohort should make up a 
higher percentage of our total study population. Regardless, injury in and discharge to rural locations are 
known to have a number of deeply-rooted challenges for people who are Aboriginal. Our results suggest 
that more resources need to be dedicated at a Canada-wide level for transitioning patients who Aboriginal 
and that suffer from traumatic spinal cord injury to community living and for supporting these patients in 
their home communities. 
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Introduction 
  In this case report, the patient had participated in the long-term inpatient rehabilitation program. This 
article suggests a new paradigm in long-term rehabilitation therapeutic plan to maximize patient’s 
neuromuscular function after the spinal cord injury (SCI).  
 
Methods 
  The patient was a 25 years old male paraplegia patient of thoracic SCI after a traffic accident. The patient 
had gotten thoracolumbar spine posterior fixation surgery from T6 to L2 levels because of the multilevel 
vertebral body fracture from T8 to T12 levels with the neurologic level of injury L1 complete SCI. The patient 
had transferred to the rehabilitation hospital 3 months after the SCI, the rehabilitation program was 
prolonged until 20 months after the SCI.  
 
Results 
  The patient was transferred to the rehabilitation hospital from the acute care hospital after the spine 
surgery with a very short period of rehabilitation history. At the time of admission to the rehabilitation 
hospital, the patient’s body weight was 56kg, which was the loss of 12kg from the patient’s previous body 
weight. Therefore, adequate nutritional support was the first goal for the patient’s long-term rehabilitation 
program. The body composition had been monitored with bioelectrical impedance analysis supplying 
nutritionally balanced meals. The patient regained the lost body weight and achieved near-normal muscle 
mass on his paraplegic lower limbs.  
  The upper extremities muscle power had been tested and strengthening programs had been applied from 
the beginning. It was the preparation for SCI paraplegia rehabilitation to prevent musculoskeletal pain 
including shoulder pain for later gait training as well as activities of daily living and wheelchair ambulation.  
  The optimal start point for the pre-gait training and gait training had been evaluated periodically with 
electrophysiological examinations. The repeated physical examinations of manual muscle tests and the 
parameters of electromyography biofeedback results were also considered. The newly reported motor unit 
action potentials from the needle electrophysiological examinations had been reported until 16 months 
after the injury for the patient. The patient showed motor improvement until 20 months after the injury. 
  The pre-gait training rehabilitation program was composed of whole-body pool therapy and robot-assisted 
gait sessions. After the early pre-gait training period, the patient participated in the gait program using a 
walker and forearm crutches with bilateral knee-ankle-foot orthoses (KAFO). The transition from pre-gait 
training to gait training with KAFO were determined when the patient achieved hip flexor motor scores to 
good grades on both sides.  
  Finally, the patient achieved the energy consumption level of normal gait using a walker, and 7.8 times of 
energy consumption level of normal gait using bilateral forearm crutches with KAFO.  
 
Conclusions 
  In SCI rehabilitation, systematic long-term rehabilitation protocol or program has not yet been well 
established. This case study suggests the perspective of a rehabilitation program for the SCI paraplegia 
patient whose initial diagnosis was complete SCI. Nutritional support, upper extremities strengthening, and 
lower extremities neuromuscular reeducation were needed for the preparation to gait. The repeated 



evaluation of the patient’s physical status would be needed to establish a personalized rehabilitation 
program and precision medicine rehabilitation model. 
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Introduction: 
Acute spinal cord injury (SCI) affects approximately 450 new people in NSW every year, with an estimated 
prevalent population of 5,500 people living with SCI in NSW, Australia. Evidence for best practice in SCI care 
indicates that timely access to specialist SCI units is associated with better neurological outcomes, lower 
complication rates, greater or faster functional gains and reduced length of stay.   
The State Spinal Cord Injury Network (SSCIS) produced the SCI Model of Care Diagnostic Report in 2017, 
which highlighted significant variation in quality of care resulting from inequity of access to specialist SCI 
care. A subsequent report regarding Evidence & Utilisation of SCI services in NSW has recently been 
completed, validating findings from the Diagnostic Report. 
 
Method: 
A four-phase implementation science project will be used to codesign and pilot a networked ‘Hub and 
Spoke’ model of care enabling timely access to specialist expertise:  
Phase 1 - Development of Model of Care 
• Gain insights into current clinical pathways.  
• Co-design model of care with Local Health Districts (Hub and Spoke). 
• Assess multi-level barriers and enablers to change.  
Phase 2 - Designing Proof of Concept  
• Design implementation strategies targeting identified barriers and enablers  
• Design evaluation to assess effectiveness of model at a system, service and patient level  
Phase 3 - Conduct pilot and collect multi-method data 
• Assess patient experience, clinician experience, outcomes and costs. 
Phase 4 - Evaluation, Formative, Ongoing and Summative  
A test and learn method of evaluation will be used to refine the model to ensure it is fit for purpose.       
Answering the questions: 
• Was new model effective?  
• Can we sustain as routine care?  
• Can we scale to statewide? 
 
Results: 
Various themes emerged through stakeholder consultations in Phase 1. Themes from the SCI Units (Hub 
sites) included requirement for more SCI rehabilitation beds to enable efficient patient flow and increased 
resources for ‘in-reach’ support to spoke sites, shared care model with agreed criteria for central 
notification , triage and standardised protocols.  Themes from three non-SCI Major Trauma Service tertiary 
hospitals (Spoke sites) determined that whilst patients with an isolated SCI are preferentially transferred to 
a designated SCI Unit, delays often occur in patients with multi-trauma requiring immediate haemodynamic 
stabilisation and other surgery at nearest trauma centre. Staff lack specialist SCI knowledge with inadequate 
patient to staff ratio to provide level of specialist care. Baseline ISNCSCI exam is poorly documented. Access 
to specialised equipment as well as support from specialist staff is difficult to obtain in a timely manner.  
 
Conclusion: 



A networked ‘Hub and Spoke’ model recognises the central function and expertise of the specialised SCI 
services and will provide support to the designated Spoke sites (non-specialist units) through ‘in-reach’ 
telehealth and face-to-face joint sessions. Pillars of this model are central notification, appropriate triage, 
timely individualised specialist support based on the functional needs of the person with SCI, providing 
integrated, value-based care to patients with both traumatic and non-traumatic SCI. 
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Study design: A cross-sectional study 
Objective: To investigate the correlations between gut microbiota and metabolic parameters in people with 
chronic spinal cord injury (SCI) 
Setting: Department of Rehabilitation Medicine, Faculty of Medicine, Chiang Mai University, Thailand 
Methods: After informed consent, epidemiologic and medical history data, neurogenic bowel dysfunction 
type and bowel management data, dietary and physical activity data of the participants were collected by 
interviews.  Feces of each participant were collected after the bowel opening method the patient routinely 
uses to evaluate fecal bacterial microbiota by using the quantitative RT-PCR method.  Body composition was 
examined using dual-energy x-ray absorptiometry (DXA). Data were analyzed to evaluate the correlations 
between gut dysbiosis parameters and metabolic parameters in both univariable and multivariable 
analyses. 
Results: Among 43 participants, 28 people (65.1%) were male. The mean (SD) of the age of the participants 
was 44.4 (11.1) years.  The median (IQR) duration of the SCI of the participants was 13 (19).  Thirty-one 
people (72.1%) had paraplegia and 12 people (27.9%) had tetraplegia.  Thirty-two people (74.4%) were 
diagnosed with obesity from the percentage of body fat criteria.  The most prevalent gut microbiota of 
people with chronic SCI in this study was Firmicutes (mean percentage = 83.9%, SD = 6.3), followed by 
Bacteroides (mean percentage = 7.7%, SD = 6.2). The geometric mean (SD) of the ratio between 
Firmicutes:Bacteroides (F/B), which indicates a degree of gut dysbiosis, was 18.3 (2.45).  Using a stepwise 
multivariable linear regression analysis, being diagnosed with obesity from % body fat by DEXA and having 
tetraplegia were an independent positive correlating factor of F/B (p=0.001). 
Conclusion: In people with chronic SCI, being diagnosed with obesity from % body fat by DEXA and having 
tetraplegia is an independent positive correlating factor of gut dysbiosis.  These results address a significant 
association between gut microbiota and metabolic parameters as well as the characteristics of SCI.
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Objectives: To determine and compare the correlations between the percentage of body fat (% body fat) 
evaluated by dual-energy x-ray absorptiometry (DEXA) and anthropometric measurements including 
skinfold thickness, waist circumference, hip circumference, and waist to hip ratio in Thai disabled chronic 
traumatic spinal cord injury (SCI) 
Method: Forty-six Thais with chronic traumatic spinal cord injury from a chronic SCI cohort of Maharaj 
Nakorn Chiang Mai Hospital were enrolled in this cross-sectional correlation study. Anthropometric 
measurements including weight, height, body mass index (BMI), waist circumference, hip circumference, 
waist to hip ratio and skinfold thickness of four sites (biceps, triceps, subscapular and suprailiac) were 
measured. The percentage of body fat from 4-site skinfold thickness was calculated by using Durnin-
Womersley formula.  % body fat determined by DEXA of each participant was obtained from medical 
documents previously recorded within six months. The correlations between each anthropometric 
parameter and % body fat from DEXA were determined by Pearson correlation coefficient. 
Result: The correlation between the % body fat determined by DEXA and by 4-site skinfold thickness was 
strongly positive (r = 0.829; p < 0.001). The correlation between % body fat determined by DEXA and hip 
circumference, BMI and waist circumference was moderately positive (r = 0.697, 0.540, and 0.540, 
respectively; all p < 0.001).  
Conclusion: Better than the other anthropometric measurements, four-site skinfold thickness with Durnin-
Womersley formula is a practical method for determining % body fat in people with chronic traumatic SCI 
with a strong correlation to the % body fat evaluated by DEXA. 
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Introduction 
Spinal cord injury (SCI) survivors are vulnerable to COVID-19 in multi-dimensional ways. COVID-19 impacts 
cardiorespiratory and physical functions in persons without a disability. The study aimed to observe the 
cardio-respiratory and physical functioning of SCI people shortly after the recovery from COVID-19.  
 
Methods 
The study was an inception cohort of four SCI people diagnosed COVID-19 positive in the real-time 
polymerase chain reaction (RT-PCR) test. Cardio-respiratory function measured as oxygen saturation (Spo2) 
and heart rate by Pulse oximetry, Vo2Max by calculating resting heart rate, Blood pressure by a 
sphygmomanometer, inspiratory lung volume by a spirometer, and expiratory lung volume by a pick flow 
meter. Physical function measured using Barthel index. Baseline data collected on the day of being COVID-
negative and repeated measures taken in 2 weeks interval up to 6 weeks. Ethical approval was taken from 
the ethical review committee of the Centre for the Rehabilitation of the Paralysed (CRP), Bangladesh.  
 
Result 
Four SCI inpatient male respondents aged 61, 17, 27, and 50 years respectively agreed to voluntary 
participation in the study. Three had paraplegia and one had tetraplegia diagnosed as AIS A (2), B and AIS C. 
Highest skeletal level was C4, and the highest neurological level was C5. Respondent had a total motor score 
of 45±17.3 and a total sensory score of 103.5±61.5 on the ASIA impairment scale (AIS). During COVID, one of 
the respondents was asymptomatic; three had symptoms like fever, rhinitis, SOB or dyspnea, anosmia, and 
body pain. Three of the SCI people reports “Long COVID” symptoms as fatigue, SOB, and dyspnea. The 
duration of long COVID ranged from 02 days to 11 days.  The baseline SpO2 was 95.5±1.9, Systolic BP 
125±10, Diastolic BP 75±5.7, heart rate 86.7±5.3, VO2Max 31.9±3.4, Inspiratory volume 1225±330.4, 
expiratory volume 475±64.5, and scores of Barthel index 55±37.6. Changes in SpO2 (χ2 9.8, p<.05), 
Inspiratory lung volume (χ2 11.1, p<.05), and expiratory lung volume (χ2 11.7, p<.01) found from the 
baseline to 6 weeks in Friedman’s ANOVA.  In the week-to-week post-hoc analysis by Wilcoxon test, no 
statistically significant changes were noted, but clinically significant changes were noted in SpO2, 
inspiratory, and expiratory lung volume.  
 
Conclusion  
COVID survivors with an SCI are evident to suffer Long COVID symptoms and our study found a clinical and 
statistically significant recovery of oxygen saturation and lung volumes within 6 weeks. 
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Introduction 
People with spinal cord injury  (SCI) had many difficulties in accessing health care services and their routine 
follow ups were skipped or postponed during Covid 19 pandemic. Spasticity is one of the most common 
complications among SCI individuals. Botulinum toxin type A (BoNT A) is a local pharmacological treatment 
agent which can be used for the management of adult spasticity.  Many outpatient elective procedures 
including BoNT A injections were postponed during Covid 19 pandemic.  
In this study we aimed to find out what happened to our SCI patients whom we used BoNT A injections to 
manage their spasticity and discuss the changes of treatment needs and goals during pandemic.   
Methods 
Twenty eight SCI individuals with moderate or severe spasticity who applied to our spasticity outpatient 
clinic for BoNT A injections during covid 19 pandemic were enrolled in this cross-sectional study. All of the 
participants were community living individuals and had ultrasound guided BoNT A injections  between  15th 
march 2020 and 15th march 2021. Demographic and clinical characteristics were recorded. Time since last 
botulinum toxin injection was asked. The most important problems that they confronted which interfere 
their daily activities due to spasticity were also questioned.  Spasticity severity of last week was rated on 
visual analog scale (VAS). Patient’s self identified goals of the treatment and injected muscle groups were 
recorded. 
Descriptive statistics was used. 
Results 
Mean age of the individuals was 40,2±15,2years. 22 (78,6%) of the them were male. Mean time since injury 
was 12±10,8 years. 22 (78,6%) of the individuals had traumatic etiology. 10 (35,7%) of them had motor 
complete lesions. 15 (53,6%) of them were paraplegic. 15 (53,6%) of them were wheelchair dependent, 4 
(14,3%) of them were household ambulator and 9 (32,1%) of them were community ambulator.16 (57,1%) 
of them were not employed, 7 (25%) of them were employed and 5 (17,9%) of them were students.  
Mean spasticity VAS score was 6,3±1,6. Mean time since the last botulinum toxin injection of 23 individuals 
was 9,7±7,8 months. 5 of the individuals had the injection for the first time. The most common problems 
that they confronted which interfere their daily activities due to spasticity were hygiene problems (50%), 
difficulty in walking (46,4%), difficulty in sitting in the wheelchair (17,9%), transfer problems (7,1%). The 
most commonly injected muscle groups were hip adductors for hygiene (75%), ankle plantar flexors for 
preventing contractures, standing up and ambulation (57,1%) knee extansors for positioning and making it 
easier to sit (42,9%). 
Conclusions 
Most of our SCI individuals with spasticity reported  increased hygiene problems and ambulation difficulties 
secondary to their spasticity during Covid 19 restrictions. We found that  time intervals between two BoNT 
A injections was lengthened (although time intervals between two injections is commonly  recommended  
between 3-6 months in the guidelines, in our patients mean time since the last BoNT A injection was nearly 
10 months ). We should keep in mind that delays in  BoNT A injections may increase the severity of the 
spasticity that may result in  many secondary problems . 
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Introduction: Spina Bifida (SB) is a complex congenital spinal cord malformation associated with impaired 
muscle function and lack of sensation in the lower limbs. Muscle function depends on the level and extent 
of spinal cord malformation and mode of mobility differs between ambulation and the use of powered 
wheelchair. Impaired gait function is common and long-term functional outcomes are difficult to predict 
since it is influenced by factors such as age, body mass index, orthopaedic deformities and cognitive status. 
Ambulatory persons with sacral or low-lumbar SB usually retain their walking ability into adulthood, 
whereas those with a high-lumbar or thoracic level of malformation often become wheelchair users. There 
is profound knowledge regarding ambulatory function in children with SB, while research regarding adults is 
limited. Today the adult group is increasing as most persons reach adulthood and live longer in order to 
optimize ambulatory function throughout life it is important fill this gap of knowledge.  
Objective: Describe gait in adults with SB by means of ambulatory function and describe spatial and 
temporal gait parameters compared with normative range. 
Methods:  A regional cohort of adults (18 years to 65 years) with SB having muscular impairments but with 
ambulatory function in daily life livingin Sweden. 43 persons (23 (54%) women; mean age 37, SD 12 years) 
were included. Data collection was performed through structured interviews and clinical and laboratory 
assessments at the Spinalis outpatient clinic, Rehab Station Stockholm. The order of the assessments was 
randomized. Assessement of sensory and motor function according to the International Standards for 
Neurological Classification of Spinal Cord Injury. Functional walking ability was registered according to the 
criteria by Hoffer. Self-reported maximal walk distance was categorized as more than 1000, m 100–999 m, 
10–99 m and less than 10 m. Temporal and spatial parameters of gait, were measured with a sensor-based 
motion analysis system (iWALK, Opal, APDM Inc) and analyzed in Mobility Lab™ Software. Participants were 
instructed to walk straight in their usual gait speed in a corridor. Descriptive statistics was used. 
Results: There were 35 (81%) participants with AIS A-C and 8 (19%) with AIS D, neurological level between 
Th11 and S1. Thirty (70%) participants were community ambulators and 13 (30%) were household 
ambulators. Fifteen (35%) participants had a maximal walk distance of over 1000 m, 16 (37%) of up to 1000 
m and 12 (28%) of up to 100 m. The participants mean gait speed was 0.99 m/s (SD 0.21, range 0.56-1.52) 
(normative 1.04 - 1.64), mean stride length 1.09 m (SD 0.17, range 0.66 - 1.45) (normative 1.11 - 1.66) and 
variability in step width 4.8 cm (SD 1.7, range 1.86-11.11) (normative 2.22 - 4.53). The mean mediolateral 
trunk sway was 17.1 degrees (SD 11.2, range 4.5-56.5) (normative 2.22 - 4.53).  
 Conclusion: Characteristics of gait in persons with SB were slower gait speed, shorter stride length and 
increased lateral step variability and increased mediolateral trunk sway compared to normative range.  
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Introduction 
People with spinal cord injury (SCI) often suffer from a decrease of fat free mass (FFM) and an increase of 
fat mass (FM) because of paralysis below the level of injury and being less physically active. The decrease in 
FFM can lead to a decline in resting energy expenditure (REE), which can subsequently cause a higher risk of 
obesity and many adverse metabolic sequelae. Indirect calorimetry is considered the gold standard for 
assessing REE, but it may be limited to the research setting because of the expensive equipment and the 
time-consuming measurement. Thus, SCI-specific equations that can provide a relatively valid prediction of 
REE would be useful in clinical practice. Our recent study indicated that single frequency bioelectrical 
impedance analysis (SF-BIA) and Goosey-Tolfrey et al. skinfold equation showed high explained variances 
(R2 = 0.83 - 0.94) in predicting FFM in people with SCI. Therefore, the aim of this study was to develop new 
prediction equations to predict REE in a general population with SCI using SF-BIA or Goosey-Tolfrey et al. 
skinfold equation FFM outcomes together with personal and lesion characteristics. 
 
Methods 
Forty-nine community-dwelling men and women with SCI were recruited. Body mass was measured with a 
wheelchair accessible weighing scale. Measurements of SF-BIA, indirect calorimetry and skinfold thickness 
were conducted during a one-time visit. Personal and lesion characteristics were collected by asking 
participants. New equations for predicting REE were developed using multivariate regression analysis with 
REE measured by indirect calorimetry used as the dependent variable, FFM measured by SF-BIA or Goosey-
Tolfrey et al. skinfold equation (calculated by body mass), sex, lesion level, lesion completeness, and time 
since injury were used as possible independent variables. Bland-Altman plots were used to assess the 
internal validity of the newly developed equations. 
 
Results 
The new equation for predicting REE by SF-BIA included FFM (kg) measured by SF-BIA only, resulting in an 
R2 value of 0.47 and a standard error of the estimate (SEE) of 200 kcal/day. 
REE(kcal/day) = 925.571+14.648*FFMSF-BIA (kg) 
The new equation for predicting REE by Goosey-Tolfrey et al. skinfold equation included FFM (kg) calculated 
by Goosey-Tolfrey et al. skinfold equation, resulting in an R2 value of 0.45 and a SEE of 200 kcal/day. 
REE(kcal/day) = 845.537+16.339*FFMSkinfold (kg) 
No systematic bias was found between the new equations and measured REE. However, the internal 
validation results indicated that the new equations showed proportional bias (SF-BIA: p=0.00; Goosey-
Tolfrey et al. skinfold equation: p=0.00). The mean difference of the new equation by SF-BIA in predicting 
REE was 0 kcal/day with limits of agreement from -387 to 387 kcal/day. The mean difference of the new 
equation by Goosey-Tolfrey et al. skinfold equation in predicting REE was 0 kcal/day with limits of 
agreement from -388 to 388 kcal/day. 
 
Conclusions 



The new prediction equations for REE could be used in the general population with SCI. However, the new 
equations should be used and interpreted with caution because of the proportional bias and relatively wide 
individual variations. Cross-validation is necessary for the newly developed equations in future studies.



 

360 

Application of Functional Electrical Stimulation Cycling Early After Acute 
Spinal Cord Injury: A Case Series  
Ms Yoshino Okuma1,2, Dr.  Dirk Everaert1, Dr.  Vahid Abdollah1, Dr. Chester Ho1,2 

1Department of Medicine, University of Alberta, Edmonton, Canada, 2Alberta Health Services , Edmonton, Canada 

Introduction: Functional electrical stimulation (FES) cycling is known to promote neurorecovery and reduce 
muscle atrophy in individuals with chronic spinal cord injury (SCI; ≥ 1 year post-injury). However, little is 
known about its beneficial effects, optimal timing and dosing in SCI less than 1 year post-injury. The purpose 
of this study was to explore the progression (defined as increase in cycling duration, resistance, and power 
output) of FES cycling and to measure its effect on muscle mass in acute SCI.  
 
Methods: Case series with 3 participants with new SCI, mean age 29 years, starting FES cycling as soon as 
medically and practically feasible for up to 3 months. Cycling speed, duration and stimulation amplitude 
were gradually increased over time as tolerated. The goal was to perform 3 cycling sessions per week at the 
maximal power output appropriate for the physical, physiological, and psychological conditions. The effect 
of FES cycling on leg muscles (thigh and calf circumference; skin folds) was evaluated every 2 weeks.  
 
Results: Participant P1 (neurological level of injury [NLI] T4, American Spinal Injury Association Impairment 
Scale [AIS] B) started FES cycling 17 days post-injury and progressed slowly due to stimulation-associated 
pain at the stimulated sites or referred pain in the groin and the surgical incision site. P2 (NLI C4, AIS C) 
started 20 days post-injury and progressed slowly due to feeling apprehensive when FES-induced strong leg 
muscle contractions produced movement in the upper body during cycling. P3 (NLI T4, AIS A) started 16 
days post-injury. P3 progressed fast but stopped cycling after 8 weeks due to the development of 
heterotopic ossification in the non-stimulated muscles. After 3 months of training, P1 cycled at 13.9W 
average power per session for 45 minutes at 35 RPM. P2 cycled at 8.8 W average power per session for 30 
minutes at 30 RPM. P3 reached 19 W and cycled up to 30 minutes at 30 RPM after 2 months.  
 
Muscle cross-sectional area (CSA) was normalized to baseline and percent-changes calculated. Muscle CSA 
decreased for up to 1, 2 and 6 weeks after start of FES cycling for P1, P2, and P3 respectively. Thereafter, 
muscle CSA started to increase. P1’s muscle CSA in the stimulated thigh muscles increased (right 16%, left 
2%) and decreased in the non-stimulated calf muscles (right 6%, left 13%) at 3 months. P2’s thigh and calf 
muscle CSA first decreased but then recovered to between -2% and 4% relative to the baseline at 8 weeks. 
P3’s thigh and calf muscle CSA first decreased but then increased to between -11% and 0% relative to the 
baseline at 8 weeks.  
 
Conclusions: FES cycling regime could be progressed even at the acute stage of SCI. In the first 3 months 
after injury, progression of FES cycling is highly variable and required an individualized approach, as guided 
by participant response, rather than standardized increments in training intensity or duration. FES cycling 
stopped decreasing in muscle CSA in all three participants and increased above the baseline in two 
participants with acute SCI.
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Introduction 
Cardiovascular disease (CVD) remains the major contributor of morbidity and mortality in persons with 
spinal cord injury (SCI). The impact of SCI on various body and metabolic systems hastens the development 
of CVD in this population. Furthermore, a higher prevalence of CVD risk factors such as obesity, Type 2 
Diabetes Mellitus, hypertension and dyslipidemia are reported with an earlier onset following SCI. Whilst 
the prevalence of CVD and associated risk factors post SCI are well documented, there is limited information 
on pre-injury CVD profile and its influence on CVD progression post injury. In addition, data on screening 
practices to determine CVD and risk factors in individuals with SCI in various stages of injury; especially in 
rehabilitation is poorly documented.  
Therefore, this study aimed to examine CVD prevalence and CVD risk factors in adults admitted to a 
specialist rehabilitation facility. 
Methods 
We conducted a retrospective review of 3 years of electronic medical records of adults admitted to a spinal 
rehabilitation facility (2017 to 2020). Data on CVD prevalence (pre-injury characteristics of the patients 
admitted to the rehabilitation facility and post injury incidence), and CVD risk factors such as hypertension, 
dyslipidaemia, Type 2 Diabetes Mellitus and obesity were collected. CVD included ischemic disease, 
myocardial infarction and/or angina, peripheral vascular disease, stroke including transient ischemic attack, 
congestive cardiac failure and atrial fibrillation. Demographic information including age, gender, height, 
weight, BMI, injury related details, smoking history, alcohol consumption, relevant biochemistry (lipid 
profile, HbA1c, C-reactive protein, and fasting BGL) were also gathered. Fisher’s exact test for categorical 
variables and Mann-Whitney U test for continuous variables were used to ascertain variations between 
groups with and without CVD. Statistical significance was set at p = <0.05.  
 
Results 
Admitted patients (n=157) presented with a median age 52 years (18-91) and time since injury of two 
months (1-432 months). They were more likely to be male (70.7%); have tetraplegia (52.5%); and an 
incomplete injury (74%) with a traumatic injury (69.4%). CVD prevalence was 25% (n=40). The majority of 
individuals with CVD suffered obesity (85%, n=34) and 60% presented with hypertension and dyslipidemia. 
Lipid lowering therapy was evidenced in 40% (n=16). Body weight tended to increase during rehabilitation 
admission despite loss of weight acutely post injury. Lack of both documentation of pre-existing CVD and 
CVD screening along with poor compliance with monitoring of body weight were prominent features. 
 
Conclusions 
Given the greater prevalence of CVD post-SCI and the potential benefits of diet and lifestyle interventions, 
preemptive screening for risk factors and recording of CVD parameters is fundamental to enable timely 
mitigatory action. Screening and documentation of CVD prevalence and risk factors was not evidenced 
despite high prevalence of CVD (25%) in this study population. The findings of this study highlight the need 
for improved early surveillance to inform interventions that may abate CVD and associated risk factors in 
this population. 
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Introduction: Rapid and effective pre-hospital care, including basic life support and advanced cardiac life 
support, is essential to preserve life and reduce complications among individuals with acute traumatic spinal 
cord injury (SCI) (Camps, 2015). Furthermore, safe handling with proper pre-hospital spinal immobilization 
following injury likely reduces further neurological deterioration (Camps, 2015). While pre-hospital care 
guidelines are well established and implemented in high-income countries, little is known about pre-
hospital care in low-and middle-income contexts like Nepal. Therefore, this study aims to describe patient 
handling at the site of injury, number of healthcare centre transfers between the site of injury and tertiary 
trauma centre, and time from injury to trauma centre arrival among individuals with new traumatic SCI in 
Nepal.  
 
Methods: Descriptive study. All individuals with new traumatic SCI who admitted to Spinal Injury 
Rehabilitation Centre (SIRC) over the period of one year were eligible for enrollment. SIRC is a 
comprehensive rehabilitation centre annually caring for an average 300 individuals with new SCI from all 
regions of the country. Following written, informed consent, enrolled individuals participated in a structured 
one-on-one interview. Data collected included demographics, injury details (date, cause, classification of 
injury), pre-hospital handling techniques, and transportation specifics (number and duration of transfers).  
 
Results: 211 individuals were enrolled in the study. Most (80%, n = 168) were assisted by individuals without 
the use of spinal immobilization techniques or devices. Twenty-nine (14%) were removed from the scene 
using a soft stretcher, while only 1 (0.5%) was transferred using a spinal board and spinal immobilization. 
Only eight (4%) individuals were assisted by first responders or traffic police. Half of individuals (n = 105) 
required two or more hospital transfers prior to reaching a tertiary trauma centre, with ten (5%) individuals 
visiting four or more hospitals. Just over half (53%, n = 111) reached a tertiary trauma centre within 24 
hours of injury. 34 (16%) individuals reached the trauma centre on day two, 39 (18%) on day three, and 27 
(13%) individuals required more than 72 hours to reach a tertiary trauma centre.  
 
Conclusion: Individuals in Nepal often experience improper handling, multiple hospital transfers, and 
prolonged transportation time to reach tertiary trauma centres following acute traumatic SCI. Further 
expanding emergency medical response systems throughout the country, training first responders in spine 
immobilization techniques following trauma, and establishing clear referral pathways for individuals with 
acute traumatic SCI are warranted. Development in these specific areas may reduce morbidity and mortality 
following acute traumatic SCI.  
 
 
Reference: Camps C, Lipnick M, Mabweijano J, Gardner B. Prehospital care of suspected acute traumatic 
spinal cord injury. In: Chhabra HS, editor. ISCoS textbook on comprehensive management of spinal cord 
injuries. New Delhi: Walters Kluwer; 2015. p. 55-67. 
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Introduction. Pulmonary complications are one of the leading causes of morbidity and mortality of people 
with tetraplegic spinal cord injury(SCI). Clinical guidelines currently recommend effective secretion 
elimination methods which assist inspiratory and/or expiratory phases using such as air-stacking, manual-
assisted cough(MAC), and mechanical insufflation-exsufflation(MI-E) to support airway hygiene. However, 
whether these methods should be given concurrently or exclusively is still unknown. This study examines 
the synergistic effects of MI-E combined with MAC by comparing MI-E alone and MI-E together with MAC in 
people with SCI(Figure 1).  
 
Methods. This single-center, observational, prospective study recruited participants with C-SCI whose peak 
cough flow(PCF) < 4.5L/s(270L/min); that is, those who require ordinary cough assistance. Five days of MI-E 
treatment with or without MAC were scheduled: day 1 and 5 with MI-E alone consisting of 5 consecutive 
sets, and day 2-4 with MI-E+MAC for 2-4 sets except the first and the last sets(Figure 2). In-exsufflation 
airflow was continuously measured using a serially connected flowmeter(Citrex™ H4 GasFlow Analyser, IMT 
Analytics AG, Switzerland) during every MI-E treatment. The primary outcome was the peak expiratory 
flow(PEF), calculated as the fastest airflow during exsufflation period. The change in PEF was analyzed with 
a linear mixed-effect model for repeated measures within same participants to include different individual 
PCF level as covariate. The pressure setting was prescribed based on the maximum pressure that 
participants could follow and generated the fastest PEF compared to baseline self-expiratory cough flow. All 
time setting was fixed to 3s of insufflation, 2s of exsufflation, and a pause of 2s. One experienced physical 
therapist was blinded to PEF analysis and conducted the same MAC maneuver to all participants at supine 
position by pressing his hands flat against participants’ epigastrium during exsufflation period. Every 
caregiver and therapist were blinded to PEF analysis. 
 
Results. A total of 1,875 measurements (5 coughs/1set, 5 sets/day for 5 days) among 15 tetraplegic 
participants(mean age, 42.8±16.6y; baseline PCF, -1.74±0.85L/s; AIS A 46.7%, B 13.3%, C 33.3%, D 6.7%) 
were analyzed following neither reports of any drop-out nor complications during whole treatment sessions 
of MI-E or MAC. The addition of MAC is still significant for faster PEF when compared to MI-E alone 
(estimated difference 0.276L/s; adjusted mean for MI-E alone -3.725L/s [95% CI -3.977~-3.485]; for MI-
E+MAC -4.001L/s [95% CI -4.246~-3.756]; P<0.001), although the number of treatment sessions was 
insignificant(P=0.816). The 4th set of MIE+MAC from Day 2 to 4 showed no significant difference in PEF (Day 
2, -4.000L/s; Day 3, -3.926L/s; Day 4, -4.077; P=0.074 through Kruskal-Wallis test). 
 
Conclusions. The addition of MAC during exsufflation of MI-E is synergistic for people with tetraplegic SCI to 
increase cough efficiency irrespective of how many times the treatment was applied. Guidelines of 
pulmonary rehabilitation for SCI should consider supporting MAC during MI-E treatment, especially if 
expiratory flow seems insufficient to clear secretions. 
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Introduction: Sympathetic nervous system (SNS) function is severely affected in patients with cervical Spinal 
Cord Injury (SCI) while parasympathetic nervous system (PNS) is spared through Vagus nerve. Pupillary 
dilator and superior tarsal muscle (Muller’s muscle) are innervated by SNS and pupillary constrictor by PNS 
through the 3rd cranial nerve. 
Following Cervical SCI, the sympathetic pathway may be interrupted, causing oculo-sympathetic paresis 
while oculo-parasympathetic pathway remains intact (Horner’s syndrome). 
Case presentation: Male patient, 38 years old with traumatic cervical SCI due to vehicle accident (bicycle 
rider) presented with tetraplegia C4, AIS-A. Four months post SCI anisocoria, miosis and ipsilateral eyelid 
ptosis were presented. The following 2 months of his hospitalization 20 transient anisocoria episodes were 
presented. Most of these episodes (15) presented miosis and eyelid ptosis (Horner’s syndrome) of the right 
eye and 5 episodes of the left eye. During 3 episodes of anisocoria and miosis on the right eye simultaneous 
difference of temperature on the lower limbs was observed. The patient during these episodes had no 
alteration of baseline arterial blood pressure and no sweating was presented. Episodes of Autonomic 
Dysreflexia did not occur during his hospitalization, not even during urodynamic studies. Sympathetic skin 
response with stimulation and recording above the level of the lesion (forehead) and below (median nerve- 
R & L palm) revealed no response, while motor and sensory conduction velocities of nerves in upper limbs 
were within normal rates. During an episode of left miosis and ipsilateral eyelid ptosis, the apraclonidine 
test in the left eye was positive for Horner’s syndrome (reversal of anisocoria was observed after instillation 
of apraclonidine drops in both eyes).  
MRI imaging of central nervous system: with no findings, cervical spinal cord with syringomyelia illustrated 
on the C5 vertebral level (size: rostral-caudal 12mm and latero-lateral 5mm) and adhesions. Chest X-ray was 
normal.  
After a neurosurgical referral and due to no significant clinical change regular follow up was recommended.  
Conclusions: There is a paucity of articles published referring to transient or/and alternating anisocoria, 
occasionally concomitant with autonomic dysreflexia episodes. Underlying syringomyelia was present in 
some cases. Patients with cervical SCI and transient and/or alternating Horner’s syndrome must be further 
investigated; close follow-up and clinical assessment are needed for further management.  
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INTRODUCTION 
 
The COVID-19 pandemic has impacted medical education and collaborative professional interactions 
worldwide. With in-person opportunities like the annual ISCoS meeting and clinical rotations/observerships 
limited, residents and early career physicians may be disproportionately impacted. Recognizing this 
educational gap, several ISCoS members instituted a series of online small-group seminars to cover key 
topics in the medical and rehabilitation management of people with SCI. Participants in these seminars 
spanned the globe, and sessions were tailored to SCI care in low- and middle-income settings.  
 
Program goals: 
• Cover core SCI topics and best practices for healthcare providers, including residents, early career 
practitioners, and experts  
• Provide a venue for interactive discussion of acute SCI care and rehabilitation practice in the lower-
middle income setting of Nepal 
• Supplement learning opportunities for Nepali PM&R residents with limited SCI exposure  
• Create a small, collaborative virtual SCI community for ongoing educational exchange 
 
METHODS 
 
Format  
Videoconferences took place every other week for 60-90 minutes. Presenters rotated, with one designated 
healthcare provider presenting a single topic each session, with scheduled time for interactive discussion 
and Q&A.  
 
Participants  
All participants are currently working in SCI acute care and rehabilitation or have extensive past experience 
in SCI care. Years of participants’ SCI experience range from one year to more than twenty years. 
Participants spanned Canada, USA, Italy, Nepal, and Bangladesh. The following individuals were regular 
participants:  
 
• 2 PM&R Residents (Canada, Bangladesh) 
• 5 Physiatrists (Canada, USA, Nepal, Italy) 
• 3 Hospitalists (Canada, Nepal) 
• 2 Spine Surgeons (Canada, Nepal) 
• 1 Physiotherapist (Nepal) 
 
Topics 
Subjects chosen were conditions following SCI that are potentially lethal and/or very common, including: 
 
• Pressure Injury Prevention and Treatment 



• Neurogenic Bladder 
• Spasticity 
• Pain 
• Quality of Life 
• Osteoporosis 
• Heterotopic Ossification 
• Venous Thromboembolism Following SCI 
• Autonomic Dysreflexia 
• Orthostatic Hypotension 
• SCI Management in Low- and Middle-Income Settings 
 
 
RESULTS 
 
Participation was diverse and robust throughout the seminar series. The majority of participants indicated 
that these sessions were both valuable clinically and feasible professionally, with requests to continue 
similar sessions in the future. 
 
CONCLUSION 
 
This virtual, collaborative format was an effective, well-received method for CME across a variety of 
providers and settings, including low- and middle-income contexts. Future considerations should include:  
 
• Formalizing a core virtual SCI curriculum with program evaluation 
• Supporting new and developing PM&R residency education worldwide 
• Targeting health equity in education and care 
• Expanding participants/speakers 
• Offering focused seminars to address specific practice improvement topics 
 
While the COVID-19 pandemic has limited in-person continuing medical education activities, we believe the 
growing use of virtual meetings is opening doors to expand medical education and collaborative 
opportunities worldwide.  
 
*The authors would like to thank Dr. Claire Weeks and SpiNepal for designing and facilitating this seminar 
series. 
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ESTABLISHING A CLINICAL REGISTRY FOR PATIENTS WITH SPINAL CORD INJURY IN A GENERAL HOSPITAL IN 
ATHENS 
 
INTRODUCTION: Α patient registry is an organized system collecting uniform data in order to evaluate a 
population with particular or rare disease or condition requiring specialized or high-cost services, such as 
Spinal Cord Injury (SCI). SCI is a medically complex condition that impacts the overall state of health and the 
quality of life (QoL). Secondary conditions and complications following SCI, may also contribute to further 
deterioration. A clinical SCI registry facilitates the scientific research, the communication among persons 
with SCI, physicians and members of rehabilitation team, the liaison of specialized and primary care 
services. 
At least 13 SCI registries are mentioned in the literature. Some of them are national, other uni- or multi- 
center registries. The above registries have varying degrees of representativeness of persons with SCI. 
Greece currently, has not a national registry for SCI, although it is estimated that at least 8,000-10,000 
people with SCI are living in Greece. 
METHODS: A working group of Physical & Rehabilitation Medicine physicians, Neurosurgeons and 
Neurologists of the Hospital with regular meetings (in person and teleconferences) once a month, worked 
towards the coordination of the SCI registry project and then the implementation of cases collection.  
RESULTS: The working group determined inclusion criteria: patients hospitalized or visiting outpatients’ 
services with SCI in acute, sub-acute or chronic phase, in the three departments involved. Exclusion criteria: 
patients who deny being included in the registry, patients with multiple sclerosis and other autoimmune 
diseases of nervous system, amyotrophic lateral sclerosis, infectious diseases of nervous system. Targeting 
to collect data internationally comparable, over the years, it was decided to use the “International SCI Core 
Data Set” (Version 2.0), endorsed by ISCoS. Moreover, depending on the injury type, the use of: “Spinal 
Column Injury Basic Data Set”, “Non-Traumatic SCI Data Set, “Injury Spinal Intervention and Spinal 
Procedures Basic Data Set”, were included. The International Standards for Neurological Classification of SCI 
and the American Spinal Injury Association Impairment Scale are used to clinically assess and classify the 
level and severity of spinal cord injury. 
The registry was reviewed and accepted by the Scientific Committee and finally by the Administration of the 
Hospital. The data protection officer department was also involved to ensure personal data protection. A 
special file "SCI registry" has been created in the hospital intranet by the Information Technology 
department, accessible by three departments involved in this project.  
CONCLUSION: A clinical registry of people with SCI, analysis of data, and long-term follow-up, will contribute 
to the improvement of the provided healthcare services and the scientific research. The presented registry 
of a general hospital in Athens, could be a pilot registry for a National one. It is important to promote 
knowledge for people with SCI and to strengthen the documented database for better planning of health 
services provided to people with SCI through life. 



 

369 

Development of an International Physician-reported and Patient-reported 
COVID-19 Survey for People with SCI - Protocol 
Dr Mohit Arora1,2, Dr Frank Rainer Abel3, Dr Rami Al-Ahmar4, Prof Fin Biering-sørensen5, Prof Tom  Bryce6, Dr 
Raju Dhakal7, Dr Inge Eriks-Hoogland8, Dr Marinella Galea6,9, Dr Carlotte Kiekens10, Dr Elisa López Dolado11, 
A/Prof Luz  Lugo-Agudelo H12, Dr Vanessa Noonan13, Dr Colleen O'Connell14, Dr Ann Spungen6,9, Dr FRANCOIS 
THERON15, Prof James Middleton1,2 

1John Walsh Centre for Rehabilitation Research, The Kolling Institute, Northern Sydney Local Health District, St Leonards, 
Australia, 2The University of Sydney, St Leonards, Australia, 3Klinikum Bayreuth GmbH, , Germany, 4Spinal Injury Unit, 
Royal Rehab Centre, King Hussein Medical City, , Jordon, 5Department for Spinal Cord Injuries, Rigshospitalet, and 
Department of Clinical Medicine, University of Copenhagen, , Denmark, 6Icahn School of Medicine at Mount Sinai, New 
York, USA, 7Spinal Injury Rehabilitation Centre, , Nepal, 8Swiss Paraplegic Center, , Switzerland, 9James J. Peters VA 
Medical Center, New York, USA, 10Spinal Unit, Montecatone Rehabilitation Institute, , Italy, 11Hospital Nacional de 
Parapléjicos de Toledo, , Spain, 12Health Rehabilitation Research Group, University of Antioquia, , Colombia, 13Praxis 
Spinal Cord Institute, , Canada, 14Dalhousie University, Stan Cassidy Centre for Rehabilitation, , Canada, 15Muelmed 
Rehabilitation Centre, , South Africa 

Introduction 
People with spinal cord injury (SCI) are potentially susceptible to SARS Cov-2 due to their compromised 
medical conditions. To date, there is little scientific evidence about the occurrence, prevalence and impact 
of COVID-19 infection on people with SCI, as a vulnerable group. A team of international experts and 
researchers has come together to work collaboratively on developing an international survey in people with 
SCI affected by COVID-19 infection and/or the pandemic. 
 
The primary aim of this project is to understand the evolution, outcomes and sequelae of COVID-19 
including disruption of care in people with SCI. The secondary aims of the project are to (a) define predictive 
factors for COVID-19 disease and its exacerbation in people with SCI; (b) develop guidelines, resources and 
other information for wide dissemination to improve planning, care and support in acute and long term 
care, rehabilitation and the community; and (c) improve advocacy, policy and public/health systems 
preparedness/responses to the COVID-19 pandemic and any future pandemics. 
 
Methods 
This survey will be an inception cohort longitudinal design with intention to enrol people with SCI with 
positive strain of SARS Cov-2  or a confirmed history of being positive who are/were admitted to the SCI 
units, intensive care units, infectious disease wards, long-term care facilities, diagnosed or managed in the 
community. The dataset will include a clinician-administered survey (Module A) and a patient-reported 
survey (Module B). Both surveys will complement each other. Some of the key elements of the COVID-19 
SCI survey are: 
 
- Demographics, SCI characteristics, pre-existing co-morbidities, post-COVID complications, signs and 
symptoms, treatment, COVID-19 vaccinations and long-term outcomes data will be collected. 
- Access to care, medication, equipment and supplies, as well as impact on social interaction and emergency 
preparedness information will be captured. 
- Retrospective and prospective data collection options will be available. 
- Countries can collect data using either module (A or B) or both modules (A and B). 
- No identifiable data will be shared to a third party at any given time. 
- Each country will be responsible for ensuring compliance with their National Ethics Statements. 



- The online application used for collecting the data is Research Electronic Data Capture (REDCap), hosted at 
the University of Sydney. 
- The project will be governed by an International Steering Committee and will be managed at the University 
of Sydney, Sydney, Australia. 
 
Discussion 
ISCoS through its External Relations Committee has initiated a COVID-19 survey for people with SCI project 
to collaborate and work together in an effort to improve our understanding of the evolution, outcomes and 
sequelae of COVID-19 in people with SCI including the extent of disruption of care during the pandemic. This 
will inform future planning for health systems preparedness and responses to pandemics and assist our 
patients, colleagues, and SCI community. 
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Introduction  
Individuals with spinal cord injury (SCI) require accurate estimates of their fracture risk. Trabecular bone 
score (TBS) is a textural index that estimates trabecular bone architecture and predicts fracture risk. TBS is 
unaffected by osteoarthritic changes in the lumbar spine (LS). The study describes LS TBS values in 
individuals with SCI and investigates whether the 10-year fracture risk prediction is different between 
FRAXTM and TBS-adjusted FRAXTM. 
Methods  
A secondary analysis was conducted on baseline DXA scans from an established cohort.  Participants > 18 
years of age with chronic traumatic SCI C1-T12 were recruited from a tertiary SCI rehabilitation hospital in 
Ontario, Canada. Lumbar spine and femoral neck DXA scans were acquired using a Hologic Discovery QDR 
4500 (Hologic Inc., MA, USA). TBS measurements were performed using the TBS iNsight software version 
2.1.2.0 (Medimaps, Merignac, France). The Canadian version of FRAXTM including femoral neck BMD 
(g/cm2) and the TBS-adjusted FRAXTM were used to calculate the risk for hip and major osteoporotic 
fractures (MOF). Values ≥ 20% for MOF and ≥ 3 % for hip fractures represent treatment thresholds, 
respectively. We used descriptive statistics to present demographic data, BMD, TBS and fracture risk. We 
performed a Welch’s T-test to explore differences in TBS, FRAXTM and TBS-adjusted FRAXTM between men 
with and without history of fragility fractures and between men younger and older than 50 years. We 
assessed the agreement between FRAXTM and TBS-adjusted FRAXTM with a two-way mixed model 
interclass correlation coefficient (ICC (3,1)) and Bland-Altman plots. 
Results  
DXA scans from 34 participants (age 55 ± 12 years; men n = 25, women n = 9; AIS: A-B n = 21, C-D n = 13; 
history of fragility fractures: n = 15) were included. The mean BMD was 1.183 ± 0.247 g/cm2 at the lumbar 
spine and 0.721 ± 0.171 g/cm2 at the femoral neck. The average TBS was 1.334 ± 0.116 for men and 1.330 ± 
0.124 for women. The mean 10-year fracture risk was 9.3% ± 13.4% for MOF and 5.0% ± 13.2% for hip 
fracture for men, and 7.7% ± 5.4% and 1.6 ± 1.6% for women. When adjusted for TBS values, the average 
10-year fracture risk was 6.1% ± 6.5% for MOF and 3.3% ± 7.9% for hip fractures for men, and 7.1% ± 4.9% 
and 1.3% ± 1.5% for women. TBS-adjusted fracture risk for MOF was higher in men with a previous fragility 
fracture compared to men without (11.3% ± 8.4% vs 3.1% ± 2.1%, p = 0.019). Based on FRAXTM, 2 (6%) and 
9 (27%) people were above the treatment threshold for MOF and hip fractures, respectively. After adjusting 
for TBS, 1 (3%) participant met MOF, and 6 (18%) participants met hip fracture, treatment thresholds. The 
ICC (3,1) between FRAXTM and TBS-adjusted FRAXTM was 0.8 for MOF and 0.9 for hip fractures. No 
systemic bias was observed (Bland-Altman plots).  
Conclusions  
FRAXTM and TBS-adjusted FRAXTM demonstrated strong agreement. Fewer participants were identified as 
meeting treatment thresholds, if TBS-adjusted FRAX is used, instead to FRAX.
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INTRODUCTION:  
The aim of this pilot study was to evaluate the feasibility of a gait clinic within the NSIC in order to improve 
assessment and treatment of ambulation in an incomplete SCI population. Formal gait analysis may assist 
with providing further objective justification for inpatient rehabilitation for ambulant patients. 
METHOD:  
Patients fulfilling the inclusion criteria were referred into the gait clinic. Patients were filmed using the 
application Hudl®Technique and the footage was formally analysed using the Rivermead Visual Gait 
Assessment Tool (RVGA) with the project lead and treating therapist. Gait deviations with possible 
hypotheses were identified and potential therapy interventions documented. A timed 10 metre walk test 
(10MWT) was completed. After 4 – 6 weeks, the procedure was repeated and outcome measures re-
assessed to evaluate change. 
RESULTS: 
Over one year, thirty-four patients undergoing inpatient rehabilitation at the NSIC were referred into the 
clinic by the treating therapist. Twenty patients achieved complete data sets. Quality of the video footage 
varied due to the environment and affected the accuracy of the assessment. 60% of initial assessments 
were completed in a timetabled hour. The remaining 40 % were completed in therapists’ own time. The 
RVGA proved an effective, yet limited outcome measure in exploring quality of movement in ambulant SCI 
patients.  
DISCUSSION: 
The study demonstrated that establishing a gait clinic was feasible at the NSIC. There was a consistent 
referral rate, with 34 referrals over the period of a year. Complete data sets were only achieved in 20 
patients due to short stay admissions, patients being discharged early and administrative errors with 
timetabling. 
Hudl®Technique enables video slow motion, measurement of dynamic joint angles and split screen analysis 
of the video footage. This proved to be a useful tool to enable structured assessment using the RVGA.  
The environment utilized to film the patients had many challenges and prevented consistent good quality 
footage. This would need to be addressed when taking the project forward. 
The RVGA proved a useful assessment tool, although not validated in SCI. It assesses kinematic aspects of 
gait deviations, required for this project. It has been proven to be a reliable and valid tool to assess gait in 
stroke (Lord et al, 1998). Historically, SCI ambulation assessment tools focus on function, orthoses and 
walking aids. This model is now changing as the number of incomplete injuries increases. Limitations to the 
RVGA in SCI will be discussed in more detail.  
Time constraints remain an issue in a busy NHS rehabilitation setting. Further time allocated for gait clinic 
would allow completion of assessment for all complex patients and allow impairment testing with the 
patient and treating therapist.  
CONCLUSION:  
Establishment of a gait clinic was feasible at the NSIC. Gait analysis could help to provide objective data to 
justify rehabilitation for those who are ambulant. This study may assist with consideration of a 3D gait 
analysis clinic to further inform assessment and treatment. Future considerations should also include a 
suitable outcome measure to be used for the ambulant SCI patient.  
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Introduction 
Recovery in patients with traumatic spinal cord injury (SCI) greatly varies and better anatomical and 
physiological assessment of the pathways injured could indicate the type of deficits sustained. Indeed, for 
the same level of injury and the same ASIA categorization, functional recovery can vary from one individual 
to another. This disparity greatly depends on the neuronal pathways interrupted and the extent of the 
injury. We postulate that the use of non-invasive electrophysiological evaluation techniques prior to 
intensive functional rehabilitation (pre-IFR) would allow direct identification of the sensory and motor 
pathways interrupted or spared by the lesion and, in combination with the current clinical evaluation, would 
lead to a more accurate diagnosis of spinal cord damage.   
Objectives: 1) Determine the feasibility and relevance of assessing corticospinal, sensory, and spinal 
pathways early after traumatic spinal cord injury (SCI) in a rehabilitation setting. 2) Validate if 
electrophysiological and magnetic resonance imaging (MRI) measures taken early after SCI could identify 
the preservation of neural pathways, which could then guide therapy.   
 
Methods 
Five individuals with traumatic SCI and eight controls were recruited. The lower extremity motor score 
(LEMS), electrical perceptual threshold (EPT) at the S2 dermatome, soleus (SOL) H-reflex, and motor evoked 
potentials (MEPs) in the tibialis anterior (TA) were assessed during the stay in intensive funcitonal 
rehabilitation (IFR) and at chronic stage (>6 months post-SCI), once participants had returned to the 
community. Control participants were only assessed once. Feasibility criteria included the absence of 
adverse events, adequate experimental session duration, and complete dataset gathering. The relationship 
between electrophysiological data collected in IFR and LEMS at chronic phase was studied. The admission 
MRI was used to calculate maximal spinal cord compression (MSCC). 
 
Results 
No adverse event occurred, but a complete dataset could not be collected for all subjects due to setup 
configuration limitations and time constraints. EPT measured at IFR correlated with LEMS in chronic phases 
(r= -0.67), whereas SOL H/M ratio, H latency, MEPs and MSCC did not. 
 
Conclusions 
Adjustments are necessary to implement electrophysiological assessments in an IFR setting. Combining MRI 
and electrophysiological measures may lead to better assessment of neuronal deficits early after SCI 



 

378 

Placebo effects in spinal cord injury trials – Cause for concern?  
Dr Lukas Linde1,2,3, Rohan Banga1, Dr John Kramer1,2,3 

1ICORD, Vancouver, Canada, 2Anesthesiology, Pharmacology & Therapeutics, The University of British Columbia, 
Vancouver, Canada, 3Djavad Mowafaghian Centre for Brain Health, Vancouver, Canada 

Introduction:  
For spinal cord injury (SCI) clinical trials, recent studies have clearly demonstrated the potential of electrical 
stimulations, including spinal, as a means of restoring neurological function after SCI. An inherent challenge 
with these trials is that subjects can perceive paresthesia or have autonomic responses to stimulation, 
resulting in their unblinding. Blinding becomes even more problematic for trials involving the 
transcutaneous applications of spinal cord stimulation (SCS), such that the stimulation is commonly 
associated with large muscle artifacts and sensations, resulting in participant unblinding. Due to ethical, 
financial, and practical constraints of these interventions (i.e. sham surgeries), the incorporation of 
adequate placebo groups is not feasible, creating concerns around the degree to which the reported 
outcomes of these interventions may have been influenced by a placebo response. To address these 
challenges, we are completing a two-phase research investigation to understand the susceptibility of 
commonly employed SCI outcome measures to placebo effects. First, we are completing a systematic 
review to collate placebo effects in current SCI trials. Second, a placebo intervention will directly measure 
placebo effects on outcome measures commonly used in SCI trials. Here, we summarize our systematic 
review findings.  
 
Methods: 
A comprehensive search of the literature was conducted using Embase, MEDLINE, and PubMed as the 
primary databases. This approach involved combining three categories of specific search terms, which 
included: 1) Spinal Cord Injury, 2) Placebo, and 3) Motor Outcomes. Our focus on motor outcomes was 
based on previous evidence that these are likely to be influenced by placebo effects, and are relied on as 
outcome measures in SCS clinical trials. Studies were included if they met the following criteria: 1) examined 
chronic SCI patients, 2) randomized controlled trial or crossover design that tested an intervention (i.e., 
pharmacological, procedure, device, etc.) versus a placebo, 3) single or double blinding, and 4) focused on 
motor outcomes such as walking, motor/muscle control, spasticity, and so forth.  
 
Results:  
Review: Our initial search produced 2,130 articles following the removal of duplicates. Article screening 
remains ongoing, with final results anticipated in May, 2021.  
 
Conclusions: 
The lack of adequate placebo groups in numerous SCI clinical trials remains an ongoing concern. As SCS 
interventions continue to gain momentum, the incorporation of potential placebo effects in study designs is 
paramount to adequate estimations of treatment efficacy. Our review is positioned to provide insight into 
the magnitude of placebo effects in SCI outcomes commonly reported in clinical trials. Next, we will conduct 
a placebo intervention (with the goal to induce placebo effects) to verify which outcome measures are 
susceptible or impervious to placebo effects in SCI clinical trials. 
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Introduction:  
Laser evoked potentials (LEP) are commonly employed to asses spinothalamic tract function within the 
human somatosensory system. Briefly, painful laser stimuli are delivered in the periphery, with responses 
recorded from multiple brain regions via electroencephalography (EEG). For those living with spinal cord 
injury (SCI), LEPs can be used to assess spinothalamic tract function above and below lesion sites, and can 
be used to characterize neuropathic pain. Interestingly, there exist variation among research groups in the 
posture/positioning of participants during LEP assessments, be that either seated or lying. Our primary aim 
was to investigate the influence of altering participant posture (lying, sitting, standing) on LEP outcomes. 
Pragmatically, confirming similar LEP outcomes between postures will enhance comparability between 
differing research groups in the SCI community. 
 
Methods: 
Twenty (20) healthy participants (Age 24.3±4.6) received noxious laser (Nd:YAP) stimuli to the left forearm 
and left thigh, at participants’ pain threshold (range 2.25-3.5 J), in three postural conditions (lying, sitting, 
standing). Participants received 20 stimuli at each location and in all three postures, in a randomized order. 
Participants reported their perceived pain following each laser stimuli, via a 0-10 numerical rating scale 
(NRS). Brain activity was recorded using 32 EEG electrodes, according to the 10-20 international positioning. 
We explored time-series based LEP outcomes as well as time-frequency components. For time-based 
outcomes, EEG data was band-pass filtered 0.5-30Hz, with baseline corrected EEG epochs (100ms pre-laser 
to +1000ms post-laser) averaged to produce N2P2 waveforms. For time-frequency analysis, EEG data was 
band-pass filtered 0.5-100Hz, prior to continuous Morlet wavelet transformation to produce time-frequency 
series. Low frequency responses were explored from 0.3-30Hz (theta/delta) while high frequency responses 
were explored from 30-100Hz (gamma, gamma band oscillation). We used linear mixed models to assess 
differences between postural conditions for time-based LEP outcomes and NRS responses to laser stimuli. 
Analysis of time-frequency responses are ongoing.  
 
Results:  
For leg stimulations, a main effect of postural condition was observed for N2 latency (F(2,33.1)=5.28, 
p=0.01. We observed significant shorter N2 latencies in sitting compared to standing (t=3.19, p=0.009), with 
similarly shorter N2 latencies in sitting compared to lying, albeit not significant (t=2.19, p=0.10). There were 
no significant differences between in N2 latencies between lying and standing (t=1.1, p=0.95), nor were 
there any significant differences in any other LEP outcome or NRS responses. There was no significant effect 
of postural condition for arm stimulations.  
 
Conclusions: 
We observed shorter N2 latencies in sitting compared to lying and standing. Previous studies have observed 
reducing N2 latencies following experimental pain induction, suggesting our reduced N2 latencies during 
sitting are indicative of a heighted nociceptive response. For those employing LEPs, our preliminary findings 
suggest the choice of participant posture does influence LEP outcomes. Additionally, for those living with 
SCI, these preliminary findings suggest a seated posture alone may enhance the central response to painful 
stimuli. Further exploration of these potential mechanism is warranted, especially for many of those living 
with SCI who spend the majority of their time in a seated posture. 
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Background: The global spread of severe acute respiratory syndrome coronavirus 2019 (COVID-19) has 
affected over 100 countries and has led to the tragic loss of life, overwhelmed health care systems, and has 
severely impacted the global economy. Individuals with disabilities are one of the “largest minorities” and 
face unique vulnerabilities and challenges during a pandemic, including income support, mental health, 
social isolation, and access to healthcare and information. Specifically, individuals living with spinal cord 
injury (SCI) are particularly vulnerable during the COVID-19 pandemic as they often face adverse impacts on 
their health, emotional well-being, community participation, and life expectancy. They often require 
increased caregiver support and may have a compromised immune system, potentially increasing the risk of 
developing COVID-19. We are at a critical juncture in research where information about the impact of 
COVID-19 for individuals living with SCI is essential.  
 
Objective: The objective of this study was to obtain an in-depth understanding of the lived experiences of 
individuals with SCI during the COVID-19 pandemic in Ontario, Canada.  
 
Design/Method: A qualitative approach was used. Semi-structured, in-depth telephone and online 
interviews were conducted. Participants were recruited between May 2020 to June 2020. A total of nine 
interviews were conducted with individuals with traumatic and non-traumatic SCI (37-69 years, C3-L5, AIS A-
D and 5-42 years post-injury). Reflexive thematic analysis was used to develop key themes. 
 
Results: Participants spoke openly about their challenges and experiences during the COVID-19 pandemic. 
We identified five key themes: (1) Who will care for me? Caregiver concerns in the time of COVID-19; (2) 
‘Caught between a rock and a hard place’ – Challenges taking care of my physical being during quarantine; 
(3) On the inside looking out – Stuck at home in isolation; (4) Protecting my body – Maintaining enhanced 
hygiene; (5) Will a doctor be there for me? Access to healthcare and use of telemedicine; and (6) Reading 
between the lines – Fighting COVID-19 misinformation.  
 
Conclusion: This is one of the first studies to explore the impact of COVID-19 on individuals living with SCI in 
Ontario. Many individuals with SCI are put at risk because measures used to control the spread of COVID-19 
require individuals with disabilities and their families to distance themselves from their support systems and 
communities and invest funds for supplies for an extended period of isolation. This study contributes to a 
greater understanding of the challenges faced by individuals living with SCI and provides insight on how to 
better support and respond to the specific and unique needs of individuals with SCI and their families during 
a national emergency or pandemic situation. 
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Introduction: The Covid-19 pandemic has had a devastating effect on people living with physical disabilities. 
As the pandemic persists, there is concern about the unique challenges and increased risk that it poses for 
persons with spinal cord injury (SCI). Recent research has shown that social isolation during the COVID19 
pandemic can decrease physical activity, worsen health, and reduce access to health care and preventative 
health care.  
Group tele-wellness is an innovative method of providing adaptive exercise, stress reduction techniques, 
and social interaction. The purpose of this pilot was to assess the feasibility and effectiveness of a group 
tele-wellness program for women living with SCI. The goal was to reduce stress and improve quality of life 
for these individuals and to obtain feedback to optimize a design of future tele -wellness programs for these 
populations. 
 
Methods: Five women with chronic paraplegia consented to participate in the design and implementation of 
a 12-week pilot study on remote wellness delivery. Their mean age was 38 and they lived independently in 
the LA Metropolitan area. Tele-wellness program consisted of 30-to-60-minute sessions delivered two to 
three times per week through a virtual Zoom platform. Sessions included: Seated Chair Yoga& Dance, 
Adaptive Dance, Nutrition, Guided Meditation, and Adaptive Pilates. Outcome measures used to evaluate 
quality of life and satisfaction of the program were Satisfaction with Life Scale, Perceived Stress Scale, after 
activity feedback survey, and quarterly program survey. SurveyMonkey and Pt Pal were two digital 
platforms used to administer the surveys. 
 
Results: All participants completed this pilot program. On a scale of 1-10, participants rated 7.8 on being 
comfortable with the technology and 8.8 on overall program satisfaction. On a scale of 1-5, participants 
rated 4.1 overall average satisfaction for all virtual classes. Some participants reported improvement in 
sleep, others felt that dance had a positive effect on their mood, and weighted yoga had significantly 
increased strength and overall chair mobility. 
Some of the positive shifts for the participants included conscious awareness of their nutrition, stress 
reduction through meditation and breathing exercises, increased confidence through dance, improved sleep 
after movement and meditation-based classes, and a deeper sense of community. 
 
Conclusion: Our pilot program shows acceptance of wellness measures delivered remotely. There is a need 
for a holistic approach to health and wellness for women living with SCI. As we have documented, such 
measures can be delivered remotely and provide benefits. 
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Introduction 
An audit of patient outcomes has been completed to review success in healing pressure injuries for 
individuals in the community post discharge with a Spinal Cord Injury (SCI).  
Depending on the location and severity of pressure injury SCI patients may be managed with Spinal 
Outreach Service advice or referred to outpatient spinal interdisciplinary pressure clinic (including plastic 
surgery review).  
 
Pressure management advice from both services includes: 
• Description of wound: current measurement, progress of wound (examination or photos) and 
dressings used  
• Discussion re importance of offloading wound & identification of patient capacity to complete this 
• Discussion re functional abilities ie impact of transfers 
• Discussion re current equipment and community care services  
• Liaison with community providers 
• Education:  
o clinical recommendations about wound management 
o rest in bed advice 
o positioning advice for offloading 
  
These discussions consider patient preference and priorities in healing the pressure injury, for example:  
• conservative (full time bed rest, 24/7 off-loading) 
• modified conservative (offloading of wound where possible – variable hours spent off wound) 
• no change to usual activities, but replacement/repair of equipment or increased level of care 
provided and ongoing monitoring of wound status for possible deterioration 
 
Method 
Analysis of patient notes has been completed for patients referred to outpatient clinic to assess outcomes 
of individual cases including: 
• analysis of timeline to healing and outcomes  
• approach selected and any changes/modifications over time 
• impact of patient demographics such as remote locations/level of injury/indigenous status 
Results 
Records of 47 patients seen in pressure clinic were assessed over 12 months - April 2020 to April 2021. 
Majority of these individuals were seen in multiple clinic appointments.  
 
Demographics 
• 10 tetraplegic 
• 32 paraplegic 
• 5 spina bifida 
• 25 recurrent pressure injuries 
• 15 had wound > 12 months 



• 3 indigenous, not a significant factor in healing in this analysis 
 
Site of wounds  
• 17 individuals had multiple wounds 
• Wound sites: 14 IT/GT, 7 natal cleft/sacral, 4 foot/heal/ankle, 1 groin, 4 other locations 
 
12 healed within 12 month period (4 with surgical intervention) 
 
Pathway chosen 
• Conservative: 11 (4 healed) 
• Modified conservative: 16 (4 healed) 
• No restrictions on length of time sitting (however made equipment changes and dressed wounds) 
20 (2 x lower limb wounds healed, 2 x Stage 1 or 2 wounds healed) 
 
Conclusion 
Patients with SCI and pressure wounds are more likely to heal if wounds are Stage 1 or 2 and there are 
attempts to off load any wounds.  
Comparing those who attempt total rest in bed and those who choose a modified conservative approach 
similar numbers of individuals have healed over the 12 months of data analysed. 
Supporting off-loading with education, appropriate dressings, wound management and upgrading of 
pressure relief equipment, reduces recurrence of wounds & need for surgical intervention.  
There are some wounds which require surgical intervention despite above input – majority of these wounds 
are Stage 3 or 4, experienced by paraplegics, and over the IT surface.  
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Introduction: The amount and type of standing and walking therapies provided to individuals with spinal 
cord injury (SCI) varies between inpatient rehabilitation hospitals and how this affects recovery of walking 
ability in patients is not known. The Standing and Walking Assessment Tool (SWAT), developed by the 
Canadian SCI Standing and Walking Measures Group consisting of researchers and physiotherapists (PTs), 
combines a validated staging tool for walking ability with pre-existing measures of walking and balance 
specific for each stage of an individual’s walking ability. The SWAT staging tool, completed at admission and 
discharge from inpatient rehabilitation, assesses change in standing and walking function during inpatient 
SCI rehabilitation.. The aim of this study was to determine if there are differences in the change of SWAT 
stage between hospitals after controlling for demographic and injury-related factors.  
Methods: This retrospective study included 1008 patients with traumatic SCI who received rehabilitation at 
a participating hospital (N=10; ranging from A to J) between 2015-2020 and had staging completed within 2 
weeks of admission and discharge. The cohort had 78.3% men with a mean (SD) age of 50 (18.6). Factors 
examined included neurology and lower extremity motor score (LEMS) at rehabilitation admission, days 
from injury to rehabilitation admission (rehab onset), rehabilitation length of stay (LOS), comorbidities, 
mechanism of injury, time to surgery, and rehabilitation hospital. The outcome variable was the absolute 
number of SWAT stage changes between rehabilitation admission and discharge based on an ordinal scale 
with 12 stages ranging from no independent sitting capacity to full walking capacity. Bivariate analyses and 
multivariable analysis using factors that were statistically significantly and deemed clinically-relevant in a 
negative binomial model were done to identify SWAT stage variations between hospitals (baseline: hospital 
E). 
Results: The mean change (SD) in SWAT stage is 2.7 (2.8). SWAT stage change was found to differ 
statistically by neurology (Incidence Rate Ratio [IRR] for AIS C: 5.55; AIS D:8.89 compared to AIS A/B, 
p<0.001), LEMS (IRR:0.99, p<0.001), rehab onset (IRR:0.99, p<0.001), and LOS (IRR:1.00, p<0.001). After 
controlling for these factors, change in SWAT stage is statistically significantly different among hospitals 
with four hospitals having greater change in SWAT stage (IRR:1.27-1.57), one having less change (IRR:0.49); 
while four others were not statistically different from hospital E. For example, if a patient initially classified 
as ‘therapeutic walking with maximal assistance’ has a SWAT stage change of 3 at hospital E (to ‘supervised 
household ambulator’), that patient would have a change of 4.71 (95% CI:3.82-5.77) (to ‘independent 
household ambulator’) and of 1.48 (95% CI:0.99-2.23) (to ’therapeutic walking with minimal assist’) at the 
hospitals with the greatest and least change, respectively.  
Conclusion: In addition to the clinically-intuitive influence of neurological level, LEMS, rehab onset, and LOS, 
the hospital attended for rehabilitation is a predictor of SWAT stage change though the staging reliability, 
unequal spacing, and rehabilitation therapeutic attributes require further investigation. As multiple factors 
vary between rehabilitation facilities, work is ongoing to determine modifiable components of clinical 
practice linked to SWAT stage change to improve standing and walking outcomes. 
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Introduction: 
Persons with Spinal Cord Injury (SCI) face many challenges as they transition from inpatient to outpatients 
and into the community. The Parkwood VIP4SCI platform is a customized online e-health solution adapted 
from a version originally created by Spinal Cord Injury Ontario that focuses on the development of effective 
self-management skills. Components of this platform highlight skills such as goal setting, task management, 
and accessing resources which all play a vital role in the rehabilitation of persons with SCI. 
The overall objective of this initiative is to test this e-health solution’s usability and feasibility when used by 
both inpatients and outpatients in partnership with caregivers and health care providers. This submission 
reflects the preliminary analysis of the baseline data captured for this trial which includes various patient-
reported outcomes associated with the impact on self-management behaviours (i.e., pain, pressure ulcers, 
physical activity, emotional well-being) and incidence of secondary complications that may affect healthcare 
use. 
 
Methods: 
This pilot study looks at the platform’s use in both SCI inpatients and outpatients receiving care from the 
Parkwood Institute’s Rehab program. Inpatients were randomized into two groups (Platform or Standard 
Care [i.e., access provided immediately, or access provided upon discharge from Rehab]), and pre-post 
assessments using online surveys were completed by all participants at specific time points from Enrollment 
to 12-weeks post. These surveys included various patient-reported outcomes measures (PROMs) selected 
from different domains associated with several short forms of the SCI-QOL (e.g., Ability to Participate in 
Social Roles and Activities, Independence, Pain Interference, Pain Behaviour, Pressure Ulcers, Resilience) as 
well as questions related to self-efficacy, a feasibility survey and a modified version of the Mobile App 
Rating Scale (MARS). In addition to survey responses, analytics of the platform’s use were also collected 
(i.e., # of clicks/feature, # of goals set, clinician interactions [i.e., Messages, Video Calls]). 
 
Results: 
Preliminary findings from the PROMs show that at the time of enrollment, the two measures reflecting the 
highest responses for inpatients and outpatients were “completing exercise activities” and “managing their 
self-efficacy" (mean = 6-7/10). Feasibility surveys also showed a mean of 4-6/10 and MARS surveys showed 
a mean of 3-4/5. All surveys included responses from inpatients and outpatients. Analytics showed that 
resources on the platform were selected a mean of 3.56 times and that 4 self-management goals were 
completed. 
 
Conclusion: 
Although these findings are preliminary, further data collection and analysis will help to inform the 
platform’s usability and feasibility within Parkwood Institute’s SCI programs. These analytics will be 
reviewed monthly to ensure project improvement and adjust elements of this e-Health solution through 
user feedback. Future results will help to inform the impact of this e-health solution on improving self-
management behaviours in its participants. 
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Introduction: Symptomatic heterotopic ossification (HO) occurs in about 20-30% of people after spinal cord 
injury (SCI). Prevention and treatment of early HO is critical to avoid complications such as decreased joint 
range of motion and pain. Etidronate, a first generation non-nitrogen containing bisphosphonate, is the only 
FDA-approved medication for treatment of HO after SCI. Unfortunately, Etidronate is no longer available in 
the United States. Many SCI clinicians are therefore using newer generation bisphosphonates, like 
Alendronate, to treat HO. It remains to be shown, however, whether the inferior anti-mineralization activity 
of Alendronate will be adequate to prevent progression of HO.  
 
Methods: Retrospective chart review of individuals admitted for SCI acute rehabilitation (AR) at Santa Clara 
Valley Medical Center (SCVMC) between 1/2018 and 12/2020 who were treated with Alendronate for a 
diagnosis of HO, as determined by the treating SCI physician.  
 
Results: Nineteen cases of HO treated with Alendronate were reviewed. All individuals were male with a 
mean age of 37 years (SD 13). Six individuals had tetraplegia, 12 had motor and sensory complete injuries 
(AIS A), 5 were sensory incomplete (AIS B) and two were motor and sensory incomplete (AIS C). Time to HO 
diagnosis from SCI was 18-97 days (mean 46). Location of HO was the hip in most cases (15) and decreased 
joint range and limb edema were the most common presenting symptoms. Five individuals were prescribed 
six months of Alendronate 70mg weekly and 14 individuals were prescribed 12 weeks of Alendronate 70mg 
weekly. Fourteen of the 19 individuals also received at least one week of NSAID therapy for their HO. 
Overall, available follow up duration was 1-672 days (mean 94) after initiation of Alendronate, and 25-672 
days (mean 204) for the eight individuals who followed up at the SCVMC SCI center after AR discharge. 
There were no reports of Alendronate discontinuation or Alendronate-related adverse events. Among the 
eight individuals with post AR data (only three with >12 months follow up data), none are known to have 
undergone radiation therapy or surgical resection for HO. Four individuals had mid- or post-treatment 
imaging (x-rays, CT or bone scan) with no evidence of HO progression. C-reactive protein decreased after 
initiation of Alendronate in ten and was unchanged in three of the 13 cases where pre- and post-treatment 
lab values were available. There was very limited documentation of HO-related complications on post AR 
visits. When documented, one individual was noted to have resolution of leg edema, one had improved HO 
joint range of motion, one had a new region of joint pain with negative x-rays, and one had persistently 
decreased HO joint range of motion. 
 
Conclusions: Alendronate appears to be well tolerated after acute SCI when used to treat early HO however 
its efficacy is still not proven. Our limited case series suggests that Alendronate +/- NSAIDs may slow or 
prevent most complications of HO. Longer term follow up and comparative analysis with Etidronate is still 
required to ensure that Alendronate is truly the appropriate choice for HO management after SCI.  



 

390 

Identifying Facilitators and Barriers to Engagement with eHealth 
Technologies among People with Spinal Cord Injury 
Mr Gurkaran Singh1,2,3, Dr Laura Nimmon1, Prof Bonita Sawatzky1,2, Prof W.Ben Mortenson1,2,3 

1University Of British Columbia, Vancouver, Canada, 2International Collaboration on Repair Discoveries, Vancouver, 
Canada, 3G.F. Strong Rehabilitation Centre, Vancouver, Canada 

Introduction: With recent advancements, consumers have become actively engaged in using eHealth (or 
digital) technologies such as mobile health apps and telemedicine to access care and self-manage their daily 
health. Few studies have evaluated the use or potential use of eHealth technologies in spinal cord injury 
(SCI) populations. As eHealth technologies become a more prevalent means to access care and self-
managing one’s health, it is important to identify the unique facilitators and barriers to their use. The 
objective of this study was to explore and identify barriers and facilitators to engagement with eHealth 
technologies among individuals with SCI.  
 
Methods: A qualitative descriptive study was conducted. Community-dwelling individuals with SCI were 
recruited across Canada. The average age of the 20 participants was 48 years old; 8 participants were male, 
12 participants experienced traumatic SCI. Data were collected via one-on-one, semi-structured interviews 
with a sub-sample of 20 participants enrolled in a larger, clinical trial. Analysis of the transcripts was 
undertaken using a four-phase process of content analysis. 
 
Results: Our analysis identified three main barriers and facilitators to engagement with eHealth 
technologies. Barriers included (1) overcoming a digital divide to comprehending and utilizing eHealth 
technologies, and (2) navigating internet resources that provide too much information, and (3) interacting 
with these technologies despite having limited hand function. Facilitators included (1) being able to use 
voice activation features, (2) being able to interact in an online community network, and (3) having previous 
successful experiences with eHealth technologies.  
 
Conclusion: By identifying barriers and facilitators to eHealth technology use among people with SCI, these 
findings may have short-term impacts on informing researchers and clinicians on important factors 
impacting engagement of individuals with SCI with telemedicine, mobile, and web apps, and long-term 
impacts on informing future development of eHealth interventions and tools among chronic disease 
populations. 
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Introduction: Over the past decade, the use of eHealth technologies, such as mobile health apps, for seeking 
health information and self-managing health has increased. Various forms of eHealth technologies, such as 
mHealth apps, telemedicine, and web apps, have been developed to assist with seeking health information 
among individuals living with chronic conditions. As a result, the objectives of this study were to (1) explore 
and identify how individuals with spinal cord injury (SCI) seek and critically evaluate online health 
information and (2) explore what experiences individuals with SCI have with internet-based health 
resources. 
 
Methods: A qualitative descriptive study was conducted in the general community setting. Community-
dwelling individuals with SCI were recruited across Canada. Data were collected via one-on-one, semi-
structured interviews with a sub-sample of 20 participants enrolled in a larger, clinical trial. Analysis of the 
transcripts was undertaken using a five-step process of thematic analysis. The average age of the 20 
participants was 48 years old; 12 participants were female, and 8 participants experienced non-traumatic 
SCI. Analysis of interview data was undertaken using a five-step thematic analysis approach.   
 
Results: Our analysis identified four main themes to how individuals with SCI seek and critically evaluate 
online health information. Themes included (1) using Google’s search engine, (2) using health organization 
websites, (3) cross-referencing information found online, and (4) matching key words. Three overarching 
themes were identified regarding the experiences of individuals with SCI with internet-based health 
resources. These themes included: (1) mistrusting health information available online, (2) filtering useful 
internet resources with help from others, and (3) connecting with others online to promote social 
interaction. 
 
Conclusion: By identifying health information seeking strategies and past experiences with internet-based 
health resources among individuals with SCI, these findings can inform researchers and clinicians on the 
existing ways with which this population utilizes internet-based resources for their health information 
seeking needs. Long-term, these findings can help guide future health literacy and eHealth literacy programs 
and interventions. 
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Background 
Assessments conducted with front-line clinicians identified the need for a standardized training and 
coaching model to improve clinician confidence in activity-based therapies. Currently, this model is 
undergoing development and evaluation to improve competence and confidence in the use of various 
therapeutic modalities including FES- and robotic-assisted stepping and other advanced therapies used in 
conditions such as SCI, ABI or stroke. This model was introduced to support implementation and continuous 
improvement in activity-based therapies that support neurorecovery.   
 
Methods 
The model has involved an end-user, iterative design incorporating implementation science principles, the 
utilization of varying tiers of competency, optimization of existing systems to facilitate administration, 
flexibility in allowing customization to local, specific needs and performance assessment processes that 
support ongoing improvement. Initial needs assessment surveys were distributed to collect data on clinician 
confidence levels and highlight gaps in knowledge with the use of therapeutic modalities. Tiers of 
competency were identified including coaches, trainers, clinical users and technicians to highlight a 
systematic approach to a training and coaching model. An outcome evaluation will be conducted with a 
group of end-users (n~5) after completing a comprehensive training session using this model. This will 
include members of each tier of competency (i.e., coaches, trainers, clinical users and technicians) to 
demonstrate the usability and feasibility of this training and coaching model. 
 
Results 
The Training and Coaching model used an existing IT system (i.e., Microsoft Teams) incorporating OneNote 
(Microsoft Corporation) to embed practical concepts such as facilitative administration (logistics), selection 
considerations, performance assessment tools, competency tiers with associated training streams (i.e., 
individualized training for each tier), and specific, accountable coaching activities. Customized manuals were 
created for each respective therapeutic modality incorporating relevant training content tailored to the 
modality. Findings from a preliminary outcome evaluation show high satisfaction with training but an 
increased need for coaching to sustain confidence levels. Needs assessments will be repeated to evaluate 
clinician confidence levels following 6 months of new practice. Findings from the 6-month post-new practice 
implementation outcome evaluation will be presented at ISCOS 2021.  
 
Conclusion 
Preliminary findings indicate increased clinician confidence when adopting new and existing practices. 
Further research is needed to fully evaluate the usability and feasibility of the Training and Coaching Model, 
and it is anticipated that the ongoing application of this model will be a catalyst for improved outcomes for 
patients.  
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Introduction: Owing to a variety of age-related etiologies, prevalence of non-traumatic spinal cord 
dysfunction (NTSCD), which represents a large proportion of spinal cord injury (SCI) is expected to increase 
as the Canadian population ages. Despite this, NTSCD remains under-researched compared to traumatic SCI 
(TSCI). Study of the epidemiology is required to enhance understanding of NTSCD and to guide policy and 
health system planning to support disease management. To this end, recent work in Canada has employed a 
validated algorithm to identify NTSCD cases using administrative health claims data. Here, we present the 
results of our experiences using this algorithm to identify a population-based sample of NTSCD cases in the 
Canadian province of New Brunswick (NB). 
 
Methods: Our research uses administrative data accessible at the New Brunswick Institute for Research, 
Data and Training. We searched 1,146,783 acute and rehabilitation Discharge Abstract Data (DAD) records 
spanning 2003-2018 for ICD-10-CA (International Classification of Diseases and Related Health Problems, 
10th revision, Canada) codes reflecting NTSCD etiology or neurological impairment, and 1480 National 
Rehabilitation Reporting System (NRS) records spanning 2003-2013 for Rehabilitation Client Group (RCG) 
codes reflecting neurological impairment, among individuals aged 18 or older residing in NB. NTSCD cases 
were defined as individuals having at least one neurological impairment code, and at least one NTSCD 
etiology code designated as the most responsible diagnosis or a pre-admit comorbidity, over one or two 
records. Individuals with any diagnostic code indicative of TSCI were excluded. Demographic information 
was obtained from linked data in the NB Citizen Registry and Vital Statistics, and population counts for 
prevalence calculations was obtained from NB Citizen Database.  
 
Results: We identified 368 NTSCD cases, for a prevalence of 61 cases per 100,000 population over a median 
follow-up of 14.8 years. Prevalence was higher in males (82 per 100,000) than females (42 per 100,000) and 
increased with age (22 per 100,000 in age 18-44, 71 per 100,000 in age 45-64, and 127 per 100,000 in age 
65+). The most prevalent NTSCD etiologies were degenerative conditions (47.6% of cases), infections (8.4%), 
and congenital or genetic conditions (6.9%). The most common degenerative conditions were spinal 
stenosis of the lumbar (16.8% of cases) and cervical (12.0%) regions. Neurological impairment was most 
commonly paraplegia (46.7% of cases), followed by other paralytic conditions (e.g., monoplegia, cauda 
equina syndrome) (29.7%), and quadriplegia (23.6%). 
 
Conclusions: Our findings are the first to describe the NTSCD population in New Brunswick, Canada, and 
further demonstrate the utility of administrative data algorithms in studying NTSCD at a population level. In 
screening more than 1,000,000 hospitalization and rehabilitation records spanning a 15-year period, we 
contribute meaningfully to the understanding of NTSCD epidemiology. We demonstrate that NTSCD is a 
relatively rare disease in NB, but that prevalence is higher in males than in females, and substantially 
increases with age. As our population ages, this has important implications for health resource planning, 
including rehabilitation and community services. Our current research also includes algorithm validation in 
NB using clinical data. 
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Introduction 
Back pain in chronic spinal cord injured people is a frequent complication. The pain within the level of lesion 
can be caused solitary by a failure of spinal hardware (i.e. broken screw or loosened transpedicular screws) 
or by a failure of spine stabilization resulting in kyphotic deformity or pseudoarthrosis with chronic 
instability. Additionally, after a certain time from injury, an adjacent segment disease (ASD) of neighboring 
spinal segments can develop.  
Moreover, the pain can occur also distantly below the level of lesion mainly due to the degenerative 
changes of spine, such as Intervertebral disc herniations, multisegmental spondylosis, Charcot spine 
arthropathy or neurogenic scoliosis. The reasons are often a chronic overloading, pathological change of 
movement stereotypes and paralysis of the trunk muscles due to a neurological deficit. 
 
Patients and Methods 
During 2005-2019, 1067 patients with acute spinal cord injury were treated in the Spinal Cord Unit in Motol 
University Hospital in Prague. 76 patients (60 men and 16 women) from those underwent subsequent spine 
surgery due to a persisting or progressive pain in chronic phase (on average 3.4 years from injury). 
 
Results 
Out of the 76 patients, sixteen patients complained of pain within the level of spinal stabilization commonly 
after exercise or prolonged sitting. During the surgical removal of the spinal hardware, no clinical correlation 
was found. Eleven patients experienced a failure of spinal implants (i.e. broken or loosened screws or rods) 
after the fracture was healed. These implants were also surgically removed. In 25 patients, the pain was 
mainly caused by unhealed fracture with subsequent development of kyphosis or pseudoarthrosis (2.6 years 
after the injury on average). In eight cases, the pain (together with worsening of the neurological deficit in 3 
patients) was caused by adjacent segment disease (5.7 years from the injury on average). Disc herniation 
caused difficulties in three patients with incomplete spinal cord lesion. In eleven patients who suffered from 
nociceptive or neuropathic pain below the level of injury or increased level of spasticity or autonomic 
dysreflexia (5.2 years from the injury on average), spondylosis with narrow spinal canal or Charcot 
arthropathy were detected. The management of all these complications consisted of surgical 
reinstrumentation or stabilization of injured spinal segments. In some cases, a mere addition of bone grafts 
was performed. 
 
Conclusion 
Back pain in people with the neurological deficit is often difficult to localize, and it might not correlate with 
overall clinical context. In management of SCI individuals, follow-up procedures are crucial. In all SCI people, 
regular X-rays examinations of not only the injured spine segments but also of the spine below the level of 
lesion are vital. 
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Introduction  
The perspectives of those living with spinal cord injury (SCI) have rarely been obtained on the use of spinal 
cord stimulation (SCS) for functional improvement or important considerations when designing clinical 
trials. The goal of this study was to identify priorities, gauge expectation for recovery and risk, gather 
opinions on clinical trial design, and assess the demand and willingness to pay for SCS from people living 
with SCI. 
Methods 
An online survey was developed using an integrated knowledge translation (IKT) approach through a project 
partnership between the Praxis Spinal Cord Institute (Praxis) and the North American Spinal Cord Injury 
Consortium (NASCIC). Content was co-developed by an advisory team with diverse experience. Promotion 
through Praxis and NASCIC’s networks included email, social media, and flyers to target people living with 
SCI and their direct caregivers. Ethical approval was obtained and respondents were consented. Questions 
were analyzed with respect to age at injury, time since injury, sex, country and injury level/severity as sub-
groups. 
The Monte-Carlo estimation of Fisher Exact test was used to determine if there was enough evidence to 
suggest that responses among the sub-groups differed and post hoc analysis to test which responses were 
different.  
Results  
The use of an IKT methodology to engage consumer strengthened and added value to the development and 
dissemination of this survey. Based on input from the advisory team, novel questions were added, options 
for answers were expanded, and messaging was created. In total, 231 people completed the survey.  
Priorities for recovery using SCS were significantly different based on sex (P=0.0012), severity/level of injury 
(P<0.0001) and country (P=0.0114). More males selected sexual function and more females selected pain, 
and circulation and blood flow. Standing and walking was ranked as the first priority by 25% of respondents. 
46% of respondents with incomplete paraplegia selected standing and walking as their first priority, while 
30% of respondents with complete paraplegia selected bowel function, and 39% and 22% of respondents 
with complete and incomplete tetraplegia selected hands/fingers fine motor skills as their first priority.  
For the clinical trial design, 97% would follow a specific rehabilitation protocol with 3 days/week and 2-hour 
sessions being the most popular. Despite location and expenses identified as top barriers to participation in 
a trial, 50% of respondents were willing to relocate to access treatment and 54% were willing to pay some 
amount out-of-pocket. 
83% and 67% of respondents had an interest in participating in a transcutaneous or epidural SCS clinical 
trial, respectively, with 19% saying they would not be regretful if no improvement resulted from the 
stimulation. 
Conclusion  
IKT methodology should be used in research that asks opinions from the SCI community. There is an interest 
in SCS despite the time commitment, barriers and risks. Priorities for recovery using SCS as a treatment 
differs among sex, level/severity and country. Results from this survey will inform stakeholders funding, 
designing, conducting and recruiting individuals with SCI for clinical trials. 
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Introduction: Disclosure of the functional prognosis after traumatic spinal cord injury (tSCI) is of paramount 
importance in the acute care settings. It improves medical and surgical care and increase patient adhesion 
to treatment and rehabilitation. Patients specifically want to know if they will regain the ability to walk. A 
multitude of prognosis clinical prediction rules (CPR) exists, with high statistical performances reported. 
Surprisingly, the clinician ability to predict ambulation outcome is unknown in the literature. Our objective is 
to determine clinician performance in predicting walking recovery after a tSCI and to compare their 
performance with an established CPR. 
 
Methods: This study is a prospective chart review of 68 patients. Hospital charts were submitted to seven 
clinicians from three different disciplines (Orthopedic Surgery, Physical and Rehabilitation Medicine and 
Physiotherapy) and of three different levels of experience. Each clinician had to predict the Spinal Cord 
Independence Measure (SCIM-III) item 12 score at one year after the tSCI. Predictions were also made using 
a validated CPR on ambulation outcomes (van Middendorp, 2011) for each patient. Both predictions, from 
the clinicians and the CPR, were compared to the actual SCIM-III score reach by patients at one year after 
their tSCI. Clinician and CPR accuracy were calculated by adding up both true positive and true negative 
divided by the total number of cases. Finally, clinicians and CPR accuracy were compared together with a 
bilateral McNemar test with 80% power to detect a 5% difference with p<0.05.  
 
Results: Clinicians accurately predicted patient ambulation status at one year in 79% of the cases. The CPR 
was accurate in 81% of the cases. No difference was clinically significative between the CPR and the whole 
clinicians group, but was significative between the CRP and the residents group (81% vs 76%) and between 
the CPR and the physical and rehabilitation medicine group (PM&R) (81% vs 76%). Both PM&R resident and 
senior staff were statistically significatively less accurate than the CPR (p=0.007 and p=0.039).  
 
Conclusion: Clinician judgment should serve as a benchmark in any CPR development. Specifically in 
prognosticating traumatic spinal cord injured patient recovery, this benchmark should be 85%. CPR 
development in any medical field should include clinician judgment evaluation early in the development 
process and not only in the impact analysis phase. This evaluation should be done in a standardized fashion 
and should include clinicians from different levels of experience. Once a CRP is developed, validated and its 
impact analysis favorable, it should serve to evaluate clinicians and assess their need for educational 
opportunities and to determine who should benefit from using the CPR in clinical practice.  
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ABSTRACT 
 
Introduction 
Spinal cord injury (SCI) is an important cause of disability that impacts the individual in a catastrophic 
biopsychological and socioeconomic way. Because of its consequences, it is important to be aware of the 
incidence and prevalence of SCI. 
 
The objective of the present work is to describe the causes, demographics and consequences of SCI in all 
inpatients treated at the National Institute of Rehabilitation (INR) from 2011 to 2018. 
 
Methods 
A transversal, observational, descriptive study was carried out in all the cases of individuals with SCI treated 
at the INR in Mexico City, from 2011 to 2018. Data were extracted from medical records. 
 
Results 
A total of 1110 subjects were included. The majority of them had a traumatic SCI (TSCI) (67.3%). The most 
frequent etiology was motor vehicle accidents (36%), followed by falls (20%) and violence (16%). The non-
traumatic SCI (NTSCI) were caused by neoplastic tumors (17.4%), degenerative conditions (7.1%) and 
infections (5.2%). The majority of subjects were men (76.3% of TSCI and 55% of NTSCI). 63% of the TSCI 
were complete injuries according to the International Standards for neurological classification of SCI. In the 
NTSCI, the most frequent was D injury (35%). Thoracic injuries were the more frequent in both traumatic 
and non-traumatic SCI. 90% of TSCI and 67% of NTSCI presented complications.  
 
Conclusions 
Epidemiological characteristics were similar to those reported worldwide and those that found in Mexican 
literature. It is suggested the creation of a spinal cord injury national registry, to have frequent 
epidemiological reports and establish measures for the care and primary and secondary prevention.  
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Background: The German speaking Society of Paraplegia (DMGP) initiated 2017 an evidence based guideline 
according to the standard of the Association of the Scientific Medical Societies in Germany 
("Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften" -AWMF) about the 
outcome measures after newly acquired spinal cord injury / disorder (SCI/D).  The goal was to define an 
interdisciplinary and inter-professional assessment tool covering all relevant health care and functioning 
related aspects in line with the bio-psycho-social model of the „International Classification of Functioning, 
Disability and Health“ (ICF).  
Methods: Definition of key questions, systematic literature search (guidelines, original studies), structured 
rating of the literature, selection of  representatives including involved disciplines and professions and 
consensus based recommendation through the guideline group and representatives of involved medical 
societies. All members of the DMGP finally evaluated and accepted the guideline.  
Results:  
The guideline group included 26 DMGP representatives and 3 external medical societies.  
In 2018 four consensus conferences were conducted and 2019/2020 several feedbacks were integrated. The 
final assessment toolkit contains nine assessments and three questionnaires: the international standard for 
neurological classification in SCI (ISNCSCI), the international standard for autonomic functioning in SCI 
(ISAFSCI), the spinal cord independence measure (SCIM) III, the modified Ashworth scale, the ISCoS Lower 
Urinary Tract Function Basic Data Set 2.0, video-urodynamic, the walking index SCI (WISCI) II, the pressure 
injury classification, the body weight and the numeric rating scale for pain, the Hamilton anxiety and 
depression score (HADS or DASS) and the WHOQoL-Bref. Additional assessments are defined for the 
subgroup of individuals with a cervical SCI/D: hand function (Graded and Redefined Assessment of Strength, 
Sensibility, and Prehension: GRASSP 2), respiratory function (MIP, MEP, PIF, IVC) and breathing function 
during night (pulsoximetry), the subgroup with walking function: time up and go (TUG), 10-meter walking 
test (10MWT), 6 minutes walking test (6MWT) and for individuals with pain: the International Spinal Cord 
Injury Pain Classification (ISCIP) and the Spinal Cord Injury Pain Instrument (SCIPI). Additional the guideline 
group defined a list of additional potential specific assessments and a list for assessments not to be used 
(negative recommendations). Need for further scientific evidence appeared concerning the following topics: 
standardized description of environmental factors as auxiliaries, insurance and social context, description of 
participation as working and leisure, to describe wheel chair mobility and the ISAFSCI during the post-acute 
phase. 
Conclusion:  
To cover the comprehensive health and functioning of individuals with SCI/D during the initial tretament 
after newly acquired SCI the above defined set evolved as the minimum standard including assessments 
from different disciplines and professions. This use of the assessment toolkit can increase the 
communication in the continuum of care, in quality management and in individual treatment planning after 
SCI/D. Due to the complexity of this toolkit implementation projects should evaluate the use in the concrete 
clinical management.  
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Introduction 
Longevity after spinal cord injury (SCI) has increased and the need to promote healthy aging is crucial. 
Previous research has shown high occurrence of secondary health conditions (SHCs; e.g., bowel-/bladder-
related problems, pain, spasticity) and reduced physical independence after SCI, and there are indications of 
deterioration over time. However, there is a lack of knowledge of changes over time and factors associated 
with healthy aging in older adults with long-term SCI. To contribute to this knowledge, the longitudinal 
Swedish Aging with Spinal Cord Injury Study (SASCIS) was started 10 years ago. The objectives of the present 
study are: i) to determine changes in SHCs and physical independence in older adults with long-term SCI 
over a six-year period and ii) to investigate how changes in SHCs and physical independence are associated 
with age, gender and injury characteristics. 
 
Method 
From the initial SASCIS sample, including 123 participants, 101 were alive for the second assessment six 
years later, and the final sample comprised 78 participants (32% women, injury levels C1-L3, AIS A-D, mean 
age 68 years, mean time since injury 31 years). The inclusion criteria for the initial assessment were; ≥50 
years of age and ≥10 years after a traumatic or non-progressive, acquired non-traumatic SCI. Data were 
collected through home interviews according to a study-specific protocol and the Spinal Cord Independence 
Measure, third version (SCIM III). Changes in SHCs and physical independence between the initial and the 
second assessment were analyzed using the McNemar’s test and the Wilcoxon signed rank test, 
respectively. To determine associations between deterioration in SHCs and changes in physical 
independence and age, gender and injury characteristics bivariate statistics were calculated. 
 
Results 
Over the six-year period there was a statistically significant increase in the occurrence of bowel-related 
problems (31% to 47%, p=0.015). Specifically, the occurrence of constipation doubled to 24% (p=0.013). 
There were also significant increases in frequent urinary tract infections (10% to 26%, p=0.004), the use of 
indwelling urinary catheters (15% to 23%, p=0.031) and in other bladder-related problems (4% to 22%, 
p<0.001, mainly complications related to indwelling catheters). The occurrence of spasticity increased from 
41% to 62% (p<0.001). The occurrence of pain was high, about 85%, with no significant change over time. 
Physical independence, measured by the SCIM III, decreased (total score mean 67 to 61, p<0.001, r = -0.44). 
All the SCIM III subscales displayed significantly lower scores at the second assessment. Few statistically 
significant associations between deterioration in SHCs and changes in physical independence and age, 
gender and injury characteristics were seen. 
 
Conclusions 
This is the first study on changes over time in SHCs and physical independence in older adults aging with 
long-term SCI in Northern Europe. Over the six-year period the occurrence of some SHCs increased. A 
medium to large decrease in physical independence was seen and assessed to be clinically significant. The 
associations with non-modifiable factors (i.e., age, gender and injury characteristics) were few. These 
findings inform clinicians and call for a proactive approach in the long-term follow-up of older adults aging 
with SCI. 
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Objective 
Spinal cord injury (SCI) is a debilitating and life-altering condition. Increased morbidity and mortality, 
primarily of cardiovascular disease etiology, in this population appear to be linked to physical inactivity. 
Regular exercise has been shown to decrease cardiovascular disease risk factors and improve cardiac 
function in the non-injured population. However, there is currently less conclusive evidence showing the 
efficacy and utility of exercise interventions on left ventricular (LV) mechanical, structural, and functional 
indices in a homogenous sample of individuals with SCI. 
 
Methods 
A prospective, randomized, single-blinded clinical trial was used to compare the effects of body weight 
supported treadmill training (BWSTT) versus arm cycle exercise training (ACET) on LV mechanical, structural, 
and functional indices. Eleven participants (age 37 ± 11 years; 9 males, 2 females) with chronic motor-
complete SCI (C4-T6, AIS A-B). After enrolment and informed consent, baseline echocardiography data was 
obtained. Measurements were repeated following 6 months of BWSTT or ACET training sessions performed 
three times per week. 
 
Results 
Following ACET, LV mechanical indices of mid circumferential systolic strain rate (-0.95 ± 0.08 vs. -1.9 ± 0.32 
s^-1, p = 0.001), mid circumferential diastolic strain rate (-84 ± 29 vs. -102 ± 22 °/s, p = 0.008), and apical 
diastolic rotation rate (1.2 ± 0.24 vs. 2.1 ± 0.59 s^-1, p = 0.011) significantly increased from baseline to post-
training. There were no changes in indices of LV structure or global function. There were no significant 
changes for in the BWSTT group (p > 0.24).  
   
Conclusion 
ACET resulted in an increased mid systolic and diastolic circumferential strain rate and apical circumferential 
diastolic strain rate. These data provide exploratory evidence that ACET could be a preferred form of 
exercise to ameliorate LV dysfunction in individuals with cervical or upper-thoracic chronic motor-complete 
SCI.  
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Introduction: Spinal cord injury (SCI) results in the loss of supraspinal cardiovascular control leading to life-
threatening impairments in blood pressure (BP) regulation. These impairments drastically impact quality of 
life and are among the highest priorities for recovery in individuals with SCI. The majority of individuals with 
an upper-thoracic or cervical SCI suffer from autonomic dysreflexia, a condition where the BP can rapidly 
rise in response to daily stimuli (e.g. a bowel routine). BP during autonomic dysreflexia can reach beyond 
300 mmHg, predisposing the individuals to an elevated risk of cerebral hemorrhage, seizures and even 
death. Current pharmacological options are slow-acting and exert prolonged effects, making them an 
undesirable treatment strategy and warranting a faster-acting therapeutic intervention. The objectives of 
this study were: (i) to develop and test spinal cord transcutaneous stimulation (TCS) as an immediate, 
noninvasive therapy to mitigate autonomic dysreflexia in a rat model of SCI and, (ii) to demonstrate the 
clinical potential of TCS in an individual with SCI. 
 
Methods: For pre-clinical experiments, adult male Wistar rats received a spinal transection at third thoracic 
segment and were implanted with a wireless BP telemeter eight weeks later. TCS was delivered as a 
multisession therapy for six weeks, or as a single acute session at seven weeks after injury using self-
adhesive electrodes placed on the skin at T6/7. Beat-by-beat BP and heart rate were recorded at rest as well 
as during autonomic dysreflexia induced by colorectal distension.  
For the clinical investigation, an individual with chronic SCI (male, aged 37 years, C4 AIS A) received digital 
anorectal stimulation (DARS) to trigger autonomic dysreflexia in a controlled manner. TCS (30Hz, 2ms 
pulses) was applied at T6/7 and T12-L1 levels either prior to, and during DARS. 
 
Results: In rats with SCI, colorectal distension induced severe autonomic dysreflexia (55  16 mmHg rise in 
systolic BP). However, autonomic dysreflexia was prevented (13  21 mmHg rise in systolic BP) if TCS was 
turned on prior to colorectal distension. Interestingly, elevated BP during the colorectal distension was also 
ameliorated when TCS was initiated during an already-triggered autonomic dysreflexia episode. 
Multisession stimulation paradigms also reduced the severity of autonomic dysreflexia with effects 
persisting for at least one week after the end of therapy. Mechanistic histological studies are currently 
underway. 
In the individual with SCI, DARS resulted in autonomic dysreflexia (27mmHg rise in systolic BP). However, 
autonomic dysreflexia was prevented when TCS was applied at T6/7 and T12-L1 levels (4.5 and 5.8 mmHg 
rise in systolic BP respectively). Similarly, TCS applied during an already triggered episode of autonomic 
dysreflexia mitigated the severity of hypertension (18mmHg vs 5mmHg). 
 
Conclusions: A translational approach demonstrates the therapeutic potential of transcutaneous stimulation 
for blood pressure management following spinal cord injury. Noninvasive stimulation obviates the need for 
a surgery and may provide a viable, flexible and inexpensive treatment option following spinal cord injury.
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Introduction: Monocytes and lymphocytes are crucial for the regenerative processes after various types of 
injury. The survival of neurons exposed to mechanical and oxidative stress after traumatic spinal cord injury 
depends on a multitude of factors. The current study sought to evaluate a correlation between remission 
after acute traumatic spinal cord injury (TSCI) and dynamics of monocyte subsets between the classical and 
non-classical subsets in respect to the lymphocytes’ responsive potential, cytokine expression, patterns of 
trace element concentration and clinical covariates. 
Methods: We examined 18 (3 female, 15 male) patients after traumatic spinal cord injury (TSCI) at our 
institution. Blood samples were drawn at admission and 4h, 9h, 12 h, 1 and 3 days and 1 and 2 weeks and 1, 
2 and 3 months after the trauma. Analysis of cytokines (CCL-2, IL-10, Enolase 2, CXCL-12, TGF- β1, TGF- β2) 
was performed using a Luminex Cytokine Panel. Serum trace element concentrations selenium (Se), copper 
(Cu) and zinc (Zn) were determined by total reflection X-ray fluorescence analysis (TXRF), Neopterin, 
selenoprotein P (SELENOP), ceruloplasmin (CP) by enzyme-linked immunosorbent assay (ELISA) and 
selenium binding protein 1 (SELENBP1) by luminometric immuno assay (LIA). The responsive potential of 
lymphocytes was assessed via transformation tests. The monocytes subsets (classical, intermediate, and 
non-classical) and expression of CD14, CD16, CXCR4 and intracellular IL-10 were identified using a multi-
colour flow cytometry analysis. 
Results: The dynamics within 24h of the cluster of intermediate CD14–/CD16+/IL10+/CXCR4int monocytes 
differed significantly between patients with an absence of neurological remission (G0) to those with an 
improvement (G1) by 1 or 2 AIS steps (Kruskal-Wallis Test, p = 0.010, G0 < G1, AIS+: 1 < G1, AIS+: 2). These 
dynamics were negatively associated with an increase in Enolase and SELENBP1 14d after the injury. 
Conclusions: In the elastic net regularised model, we identified an association between the increase of a 
subpopulation of intermediate CD14–/CD16+/IL10+/CXCR4int monocytes and exacerbated immune 
response within 24h after the injury. These findings are reflected in the consistently heightened response to 
mitogen stimulation of the lymphocytes of patients with significant neurological remission. Early elevated 
concentrations of CD14–/CD16+/IL10+/CXCR4int monocytes are related to higher odds of CNS regeneration 
and enhanced neurological remission. The cluster-dynamics of CD14–/CD16+/IL10+/CXCR4int monocytes in 
the early-acute phase after the injury revealed a maximum of prognostic information regarding neurological 
remission (mean parameter estimate: 0.199; selection count: 79/100 repetitions).



 

411 

Which components of the initial neurological examination better predict 
functional outcomes in patients with acute traumatic spinal cord injury? 
Dr Pascal Mputu Mputu1,2, Professor Marie Beauséjour2,3,4, Dr Andreane Richard-denis1,2, Mr Jean Bégin1, 
Professor Nader Fallah5,6, Dr Vanessa Noonan5,6, Dr Jean-Marc Mac-Thiong1,2,4 

1Hôpital Du Sacré-Coeur de Montréal, Montreal, Canada, 2Université de Montréal, Montreal, Canada, 3Université de 
Sherbrooke, Longueuil, Canada, 4Sainte-Justine University Hospital Research Center, Montreal, Canada, 5Praxis Spinal 
Cord Institute, Vancouver, Canada, 6University of British Columbia, Vancouver, Canada 

Introduction  
A systematic neurological examination according to the International standards for neurological 
classification of spinal cord injury (ISNCSCI) is routinely performed acutely after a traumatic spinal cord 
injury (SCI). Different neurological variables, including the American Spinal Injury Association Impairment 
Scale (AIS) grade, motor and sensory scores, and the neurological level of injury (NLI), are obtained from the 
ISNCSCI. There is no consensus on which components of the ISNCSCI most adequately reflect the initial 
neurological status and better predict long-term outcomes. This study aimed to identify baseline 
neurological variables associated with functional outcomes at discharge from rehabilitation. 
 
Methods  
The sample consisted of adult individuals with traumatic SCI prospectively enrolled in the Rick Hansen Spinal 
Cord Injury Registry between 2014 and 2019. The primary outcome was the Spinal Cord Independence 
Measure (SCIM). Independent variables consisted of the initial AIS grade, total, uper-extremity and lower-
extremity motor scores (TMS, UEMS and LEMS), pin prick and light touch sensory scores (PPSS and LTSS), 
and NLI, while covariables were age, sex, Charlson comorbidity index, mechanism of injury, Injury Severity 
Score, energy associated with the injury and the time between injury and surgery. A regression tree was 
built using a 10-fold Cross-validation, and the tree was pruned to the smallest tree with the lowest miss-
classification loss. All analyses were performed using SPSS version 26 and R version 4.0.3.   
 
Results 
A total of 675 individuals (79.1% males) aged 49.2 ± 18.4 years were included in the analyses. Initial NLI was 
high cervical (C1- C4) in 35.9% of individuals, low cervical (C5-C8) in 33.3%, and thoracolumbar (T1-L2) in 
30.8%. The majority of participants (34.8%) had a complete injury (AIS grade A), followed by 10.3% with AIS 
grade B, 16.9% AIS with grade C, and 15.0% with AIS grade D. The most important predictor of improved 
SCIM total score at discharge from rehabilitation was an initial PPSS 28 or greater. A second important 
predictor of improved SCIM total score was an initial TMS 51 or greater. For individuals with a TMS less than 
51, total SCIM was particularly decreased with a UEMS less than 41. Coraviables were not associated with 
function at discharge from rehabilitation in the final regression tree model. The model explained 55.8% of 
the variance of the SCIM. 
 
Conclusions 
A PPSS 28 or greater and TMS 51 or greater at admission are the most important predictors of functional 
outcomes after inpatient rehabilitation. While NLI and AIS grade are usually recognized as the important 
components of the initial neurological examination, careful examination of PPSS and TMS should be 
carefully assessed acutely after traumatic SCI, in order to better orient inpatient rehabilitation and establish 
realistic objectives. 
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ABSTRACT  
Introduction: Spinal Cord Injury (SCI) often results in impairments, activity limitations, and participation 
restrictions, which may result in long-term rehabilitation needs and decreased quality of life. Providing 
ongoing multidisciplinary rehabilitation care in low-and middle-income countries (LMICs) is challenging. This 
is particularly true in contexts like Nepal, with many patients living in remote regions with limited access to 
care. There is a pressing need to explore remote Information and Communication Technology (ICT) to 
deliver rehabilitation care to these individuals in their homes. This study aims to investigate the 
effectiveness of telerehabilitation in Nepal. 
Methods: TERN is a prospective cohort intervention study of a telerehabilitation service hosted and 
delivered by the Spinal Injury Rehabilitation Center (SIRC) in Nepal in collaboration with University of Leeds, 
UK. Using a video conferencing system, a multidisciplinary team assesses individuals with SCI and provides 
personalized interventions such as education and counselling, demonstration of exercises, and provision of 
pharmacological treatments and assistive devices. Modified Barthel Index (MBI), Depression Anxiety Stress 
Scale (DASS-21), and EuroQol 5-level EQ-5D version (EQ-5D-5L) were outcome measures collected pre-and 
post-multidisciplinary assessment. Paired sample t-test was used to compare pre-and post-intervention 
results.  
Results: Eighty-two participants with SCI completed the study. The findings showed a significant mean 
difference between the pre- and post-intervention scores of EQ-5D-5L index score (p < .01), the EQ-5D VAS) 
score (p < .001); depression (p < .001), anxiety (p < .01), and functional independence (p < .01).  
Conclusion: Telerehabilitation is an effective method to address ongoing health problems and rehabilitation 
needs of individuals with SCI in Nepal. Further controlled studies are required to estimate the cost-
effectiveness of this management modality.  
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Introduction: At least 85% of spinal cord injury (SCI) patients are affected by spasticity in the legs if the 
lesion is above the lumbar segments and if the patients have no sign of a concomitant lesion of the lumbar 
spinal cord and roots. In this group the frequency of reported spasticity appears to be unrelated by SCI level. 
The present study aimed to see if this lack of segmental relation was true also for particular muscle groups. 
Methods: A retrospective chart review was made covering years 2014-2019 and included patients with a SCI 
from C1 to T11 and with a radiological examination of the lower spine (vertebrae T12 to L5). Patients were 
excluded if there were signs of possible damage also to the lumbar spinal cord or nerve roots e.g. a fracture 
of a vertebrae, spinal stenosis, disc degeneration or radiological narrowing of nerve root channels. The 
grade of SCI was determined by the American Spinal Cord Injury Association Impairment Scale (AIS). The 
number of patients included was for AIS A 59, AIS B-D 102. The number of patients according to 
neurological level was for a cervical injury 101 and for a thoracic injury 60. The mean time since the injury 
was 17 years. The patients were interviewed and examined during the regular follow up visits. Spasticity 
included any involuntary muscle activity reported by the patient. The review was approved by the local 
ethical research committee 
Results: 85% of the patients experienced some spasticity. The frequency of reported spasticity was for the 
different muscle groups: hip flexors 27%, knee extensors 45%, foot dorsiflexors 6%, plantar flexors 52%, 
knee flexors 23% and hip extensors 31%. Binary logistic regression showed no significant association 
between spasticity in any muscle group with respect to sex, traumatic injury or not, age, years since injury 
or segmental level. Spasticity in several of the muscle groups were more common in incomplete injuries. An 
association was found between spasticity in hip and knee extensors muscles and between hip and knee 
flexor muscles. 
Conclusion: since the frequency of spasticity appears to be unaffected by SCI level, the neuronal circuitry for 
spasticity regardless of leg muscle group appears to be mainly restricted to lumbar segments.
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Introduction: Alexithymia is a multidimensional construct characterized by difficulty in identifying feelings 
(DIF) and verbally communicating them, difficulty in describing feelings (DDF) and pain perception, in 
patients with fibromyalgia syndrome (FMS) and other rheumatic diseases (RD). In the present study we 
hypothesize that alexithymia in patients with spinal cord injury is a defense mechanism against trauma of 
injury correlates with high levels of anxiety and depression, low self-esteem, low extroversion and low 
motivation.  
Aim: The aim of the present study was to investigate the relationship between alexithymia, anxiety and 
depression symptoms, self-esteem, motivation, awareness of the disease and family support in SCL patients. 
 Materials and methods:  270 consecutive patients with SCI (73 females and 197 males; mean age 52.24 ± 
17.2,) admitted between 2015 and 2019 for their first rehabilitation cycle, were evaluated by: the American 
Spinal Injury Association standards to assess neurological status: Barthel Index and SCIM (Spinal Cord 
Independence Measure. To assess psychological status were used CBA STAI X 2 sheet 3 for anxiety, CBA-QD 
sheet 8 for depression, self-esteem of Rosenberg, motivation tests and Toronto Alexithymia Scale 20 (TAS-
20) for alexithymia.  
Statistics: the correlation between TAS score and psychological scales was assessed by means of Pearson’s 
R. The comparison between males and females with SCI on the alexithymia (TAS>61) was performed with 
the Student’s T test for independent samples. 
Results: Significant and positively correlation were found between alexithymia and the level of anxiety 
(r=0.345, p=0.01) and depression (r=0.333, p=0.01). Negative, faint, but significant correlations were found 
with self-esteem (r=-212, p=0.01) and motivation (r=-0.354, p=0.01).  
The comparison between males and females showed that alexithymia was higher in females than males 
(44.98 ± 13.6 vs. 44.58 ± 10.2, p=0.001).  No other differences were found.  
Conclusions: The results of the study shows that the presence of alexithymia in patients with spinal cord 
injury, disrupts the defense mechanisms and allows the rising of anxiety and depression. In literature, 
alexithymia is related to unprocessed traumatic experiences, which in turn are related to anxiety-depressive 
symptoms. It is suggested for these patients, an integrated psychological support in order to improve 
emotional skills and the control of negative emotions. Alexithymic subjects, being unable to get in contact 
with the emotional sphere, are unaware of anxiety and depression symptoms. Ours results indicate the 
importance to investigate these aspects ensuring the rehabilitation process aimed at the welfare of the 
patient and of his family. These patterns shave implications for the local service for individuals with 
disability and their family. 
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Introduction 
The goal and purpose of rehabilitation for persons with Spinal Cord Injury (SCI) should be to enable an 
individual to resume the lifestyle, as close as possible, prior to the injury. Are the existing rehabilitation 
programs designed to achieve this purpose? Observations by persons with SCI suggest that the majority 
who undergo rehabilitation programs in India and other low- and low-and-middle-income countries do not 
resume community participation. They are often confined to their houses, with limited scope for returning 
to work and engaging in premorbid social participation. This raises questions regarding effectiveness of the 
rehabilitation programs – its design, implementation and the way outcomes are measured. Are there 
measures to define success/effectiveness of rehabilitation programs for persons with SCI? Are there 
effective rehabilitation interventions that translate to community participation of individuals with spinal 
cord injury? Is there any research that compares pre- and post-injury community participation to identify 
aspects of life that could not be pursued after injury with reasons? 
There is a need to move away from programs that train individuals to just survive SCI, towards those that 
facilitate living well with SCI. This review was conducted to understand drivers and barriers, internal and 
external, to independent living and community participation by persons with SCI, to help design 
rehabilitation programs that would enable more individuals to embrace the drivers and overcome the 
barriers holistically.  
 
Methods 
MEDLINE via Pubmed, and Google Scholar databases were searched, with search strings for Spinal Cord 
Injuries, Community Integration. Search was restricted to results from South Asian countries. Search results 
were screened for original research articles of any methodology pertaining to Community Integration in the 
Indian subcontinent.  
 
Results  
 
Of the 38 articles screened, 8 published between 2007 and 2020 fulfilled the inclusion criteria for analysis. 
Five were from Bangladesh, 2 from India and 1 from Nepal. Study designs included cross-sectional 
community follow-up, telephone surveys, randomised controlled trials, mixed methods and ethnographic 
studies. Numbers recruited ranged between 19 and 204. Predominant age groups were 40 years or less. 
More men were recruited than women, with higher proportions of persons with paraplegia than 
tetraplegia.  More persons had ASIA Impairment Scale-A than other grades. Onset of SCI ranged between 2 
days to 14 years. 
 
Community Integration outcome was measured using WHO Disability Assessment (WHODAS) in 2 studies; 
Craig Handicap Assessment and Reporting Technique (CHART) in 2 studies; and the following in 1 study 
each- Community Integration Questionnaire (CIQ), Participation Scale (P-Scale). Significant architectural 
barriers, limitations in access to health care, mobility aids, and paid vocation have been reported.  



Ethnographic mapping was used for plot slopes of individual patient progress in one study, which identified 
specific positive and negative factors.  
 
Conclusion 
Community Integration post SCI in the Indian subcontinent is reported sparsely in literature so far. 
Significant variation exists in the tool used to report outcomes. Prospective, qualitative research with inputs 
from persons with SCI living in different geosocial setups are necessary to improve the evidence base for 
rehabilitation interventions to facilitate community integration of persons with SCI. 
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Introduction: To people with Spinal Cord Injury (SCI), sport constitutes a post-rehabilitation activity of the 
psychomotor kind, which inserts itself in the patient’s routine activity. With this study, we’ve hypothesized 
that sport supports psychophysical wellbeing, prevents degenerative and cardiovascular illnesses, reduces 
health risks linked to sedentary life, such as obesity, diabetes, and hypertension; it also improves 
metabolism’s functionality, not to mention the flexibility and capacity of the respiratory system. Regarding 
psychological health, it’s been theorized that people with SCI who play sports are less stressed – assessable 
through variables like anxiety and depression – and are more prone to psychological variables that favor 
socialization and integration into a group, such as self-esteem, motivation, extroversion, thus having a 
positive impact to the quality of life. 
Aim: to assess the correlation between psychological variables such as, anxiety, depression, motivation, self-
esteem, extroversion, mental and physical healthy, that influence quality of life, in two groups of patients 
with SCI, practicing and not group sports. 
Materials and methods: 154 consecutive patients (110 males and 44 females; mean age 42.7 ± 15,759), of 
which 55 males and 22 females admitted between 2015 and 2019 for their first rehabilitation cycle and 55 
males and 22 females practicing sport, were evaluated by the American Spinal Injury Association standards 
to assess neurological status: Barthel Index and SCIM (Spinal Cord Independence Measure). To assess 
psychological status were used CBA STAI X 2 sheet 3 for anxiety, CBA-QD sheet 8 for depression, CBA 5 
sheet E for extroversion, self-esteem of Rosenberg, motivation tests, Mental Component Summary (MCS12) 
and the Physical Component Summary (PCS12).  
 Results: Significant association were found between the sport activities and Mental Component Summary 
(MCS12) ,227 p<0.05, anxiety, 234 p<0.01; depression 261 p<0.01; and motivation -,295** p<0.05 
extroversion -,167 p<0.05; self esteem -,522 p<0.01. Patients used to do sport activities shown higher level 
of self-esteem, motivation and good Physical Component Summary (PCS12), while reported lower score on 
depression scale compared to patients that no use to do sport activities.  
Conclusions: The implementation of sports activities in SCI patients, significantly improves quality of life and 
the mental and physical healthy survey when compared with SCI patients that no use to do sport.  
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INTRODUCTION 
We observed individuals affected by spinal cord dysfunction (SCD) after coronavirus disease 2019 (COVID-
19) by a tertiary referral center in Northern Italy. The aim of our study was to provide our initial experience 
with individuals experiencing SCD after COVID-19. 
 
METHODS 
In March 2021, we retrospectively collected data of all individuals with SCD admitted to the Unipolar Spinal 
Unit, Niguarda Hospital, Milan, Italy, from February 21st, 2020 to December 31st, 2020. 
 
RESULTS 
Our study included three men with SCD after COVID-19. Case 1, who was 69 years old, experienced T10 AIS 
B paraplegia upon awakening 27 days after the onset of COVID-19 symptoms. He reported spinal cord 
ischemia from T8 to conus medullaris, besides diffuse thromboses. Case 2, aged 56 years, suffered from 
progressive cervicalgia 29 days after COVID-19 onset associated with C3 AIS C tetraplegia. Magnetic 
resonance imaging (MRI) demonstrated a C4-C6 spinal epidural abscess (SEA) requiring a C3-C4 left 
hemilaminectomy. Case 3, who was 48 years old, reported backache together with lower limb muscle 
weakness on day 16 after being diagnosed with COVID-19. Exam revealed T2 AIS A paraplegia. The MRI 
showed a T1-T7 SEA. He underwent a T3-T4 laminectomy. Prior to SCD, all three individuals suffered from 
respiratory failure due to COVID-19, required mechanical ventilation, had cardiovascular risk factors, 
experienced lymphopenia, and received tocilizumab (TCZ). 
 
CONCLUSIONS 
To our knowledge, this is the first report of SCD after COVID-19. Based on our experience, we did not 
observe a direct viral infection, but there were two different etiologies. On the one hand, Case 1 developed 
spinal cord ischemia; on the other hand, Cases 2 and 3 developed SCD due to SEAs, which were likely 
related to the TCZ used to treat COVID-19.
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Introduction: The presence of family members during the hospitalisation assumes a fundamental role in the 
achievement of psychophysical autonomy and is a necessary element in the neuro-rehabilitation process. 
This study hypothesizes that the presence of a caregiver influences psychological variables such as anxiety, 
depression, motivation, extroversion, alexithymia and quality of life, which have a strong impact on the 
neuro-rehabilitation path of the patient with SCI.  Following a traumatic event, the patient is confronted 
with a new and unfamiliar reality. Furthermore, in the last year, as a result of the measures implemented to 
contain the Covid-19 epidemic, during hospitalization, he is literally removed from family affections. Despite 
psychological support and the use of communication technologies, these limitations cause the patient a 
sense of isolation and deprivation to the point of hindering the neuro-rehabilitation process and the 
achievement of autonomy. The presence of a family member encourages the patient to re-evaluate his or 
her possibilities, improves integration (extroversion) and increases acceptance (motivation) in the new 
reality that is being built, and has a positive impact on daily life and quality of life. 
Aim: To evaluate the correlation between psychological variables such as anxiety, depression, motivation, 
extroversion, self-esteem, alexithymia, and quality of life in two groups of patients with SCI. These groups of 
patients are differentiated according to the presence or absence of family members during their hospital 
stay in the period before and after the lock-down imposed by the Covid-19 pandemic. 
Materials and methods:  61 consecutive patients with SCI (19 females and 41 males; mean age 52.24 ± 
17.2,) admitted for their first rehabilitation cycle, were evaluated by the American Spinal Injury Association 
standards to assess neurological status: Barthel Index and SCIM (Spinal Cord Independence Measure). To 
assess psychological status were used CBA STAI X 2 sheet 3 for anxiety, CBA-QD sheet 8 for depression, CBA 
5 sheet E for extroversion, motivation test and Toronto Alexithymia Scale 20 (TAS-20) for alexithymia. 
Patients were divided in two groups: Group 1 (30 patients admitted during the lock-down period, who did 
not receive relatives visits during their stay) and Group 2 (31 patients admitted before the lock down). 
Statistics: the comparison between the 2 groups was performed with the Student’s T test for independent 
samples. 
Results: Group 2 obtained higher scores for the variables "Family Support" (2.81±0.54 vs 1.53±0.68, 
p<0.001) and "Awareness of Illness by Family Member" (2.9±0.3 vs 2.53±0.68, p<0.001) than Group 1. 
Group 1 showed lower scores for Depression at discharge (-3.74±20.46 vs -0.13±0.79, p<0.05) than group 2. 
Conclusion: the analysis of this preliminary study confirms that the presence of a family member correlates 
with greater awareness of the disease and greater support for the patient. However, unexpectedly, the 
lower family support during the lock-down period, did not turn in a higher depression status. A finding that 
deserves further investigation.
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Introduction 
Concrete data regarding the information need for people with SCI during the pandemic are scarce in the 
literature, with most recommendations being issued in a general non-specific manner. Following WHO 
recommendations, adapted and accessible information regarding this period given to patients and 
caregivers is a crucial element to reduce isolation from services provision while remaining safe. 
Methods 
Thirty one people with SCI took part in two internet meetings (webinars) that where organized as a means 
to provide information to friends of two Physical & Rehabilitation Medicine departments. An electronic 
questionnaire that included 3 general parts (Pandemic, Rehabilitation needs, Daily life) was filled 
beforehand. Every question was directed towards the degree of information that has already been provided 
and their will for further guidance, so as to delineate the information need during the pandemic both rated 
in a 1-5 Likert scale. Results were summed and projected to a 20-100 scale. 
Results 
The mean age of the responders was 51y (SD 7,4), being 74,2% male and 25,8% female. As far as SCI was 
concerned, 41,9% presented with incomplete paraplegia, complete paraplegia 19,4%, incomplete 
tetraplegia 22,6% and complete tetraplegia 16,1%. The 5 questions that collected most interest and least 
information already provided were as follows: tele-rehabilitation services (85,4/100), tele-medicine services 
(80,4/100), regular medical/ therapist’s follow-up services (75,4/100), health issues- emergencies education 
(74,1/100), home exercise guidance (74,6/100). The question which collected the least interest and with the 
most info already provided was: hygiene measures- precautions (56,8/100). 
Conclusions 
In a significant degree information provided regarding CoViD-19 and precautions necessary have found their 
way to people with SCI. Further guidance and provision of tele- services and self- management 
opportunities is a central pattern of unmet needs during the pandemic. 
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Introduction: 
Increased lifespan in the western countries is resulting in changing demographics and higher average age of 
SCI patients at the time of presentation. Older patients tend to have greater comorbidities, longer hospital 
stays, poorer functional outcomes and are likely to be discharged to nursing homes.  Evidence suggests that 
the functional recovery in older patients with SCI is not as good as their younger counterparts. As the 
number of such patients rises, it is important to ensure that our rehabilitation services adapt to enable older 
patients to achieve maximal functional outcomes.  
Methods: 
The study group comprised of patients with cervical spinal cord injury admitted for rehabilitation to the   
Princess Royal Spinal Injuries Unit in Sheffield, UK from 2016-2018. Functional outcomes in older patients 
(65 and over) were compared to those in patients < 65 years over a two year period. Outcomes were 
measured using the Spinal Cord Independence Measure (SCIM), and ASIA Impairment Scale (AIS) scores on 
admission and discharge. Secondary outcomes included length of stay (LOS), co-morbidities, mobility, 
bladder and bowel, discharge location & care requirements.  
Results: 
Between April 2016- March 2018, 102 (Males 73, Females 29) had cervical level injuries. 47% (n=48) were 
above the age of 65 years. 69% in those above 65yrs had traumatic cord injury, in comparison to 63% below 
65 years. 58% (n=60) had AIS D and 9% (n=9) were ventilator dependent. The number of comorbidities were 
significantly higher in those above 65 years, especially cardiovascular and respiratory issues. Median SCIM 
change (discharge-admission) between the 2 groups were not significant, although at discharge those<65yrs 
had slightly better SCIM in comparison. Median LOS was 88 days, and was more for those above 65 years by 
18.5 days. Multiple logistic regression to predict walking at discharge demonstrated no correlation with age 
or surgery status, except AIS-D grade (p value <0.001) at admission which favoured walking outcome. 
Overall, most common bladder management was suprapubic catheter and more patients <65 years were 
independent with bowel care. Post discharge, there was need of greater care package input from the 
community services for those above 65 years, often requiring them to be placed in interim placements until 
care package was finalised. Neuropathic pain, bladder related problems and spasticity were most common 
complications at 1 year. 
Conclusion: 
Study indicates that functionally those above 65 years were comparable to those <65 years. Apart from AIS 
D status on admission, there was no correlation between age, surgery, and other ASIA levels as a predictor 
for mobility at discharge. Demographical change in SCI patients means that modification of existing 
rehabilitation strategies need to be considered, particularly in duration and goals of rehabilitation and the 
impact of housing restrictions and funding for care packages, which are strongly influenced by government 
policy. More resources for slow stream rehabilitation support following discharge would help the ageing SCI 
population.  
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Introduction 
In view of the pandemic, telerehabilitation has changed the way health services are offered. Abrupt 
adjustment has been a challenge both for health care systems worldwide as well as for consumers. Pros and 
cons are still a subject of debate, with scarcity of specialized rehabilitation resources and large distances 
traveled to access them being a common theme, while skepticism from both therapists and physicians is to 
be dealt with, not omitting the several privacy and safety issues.   
Methods 
Case report presentation 
Results 
A male age 52 with a T12 AIS A SCI 2 years after the initial injury and a L4 motor level in both sides, was 
ambulatory with bi-manual support for short distances and used a wheelchair for longer ones. We had to 
convert his face to face rehabilitation sessions to telerehabilitation. Inexperience of both therapist’s and 
patient’s familiarity to such a means lead to hesitation to take part. An electronic consent form was filled in, 
and through a free telemedicine platform, both were gradually all the more dedicated to the 
process.Technical issues, were mainly focused on lighting and angle of view adaptations, that were 
overcome within the first session. Weekly sessions begun, at first focused on an in bed strengthening 
program. As both were familiarized with the technique, standing balance exercises and walking re-
education was adopted with the presence of a family member. Ankle foot orthosis compliance was also 
quick to be achieved, increasing the 10m walk test from 50’’ to 38’’, reducing forces exerted on the upper 
limbs. A daily exercise program was also quick to be established, reinforcing the patient’s self-management 
capabilities. After 6 six months, regarding satisfaction he gathered a 6,48/7 average score in the Telehealth 
Usability Questionaire. While after his vaccination, in-person therapies were re-started, bi-weekly sessions 
are still performed in-distance. 
 Conclusions 
The establishment of a tele-rehabilitation program is easy to implement as far as technical issues are 
concerned. Organization remains an issue, as apart from re-imbursement issues, the implementation 
requires experience by both the patient as well as therapists and physicians. After a 6-month program, new 
possibilities of hybrid interventions have enriched the services being offered.  
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Introduction: 
There exist a variety of outcome measures to assess gait function in individuals with an incomplete spinal 
cord injury (iSCI). Two of the most used assessments to measure gait function in SCI are the 10-meter walk 
test (10MWT) and the 6-minute walk test (6mWT). They are used to assess treatment efficacy and recovery 
of gait function. The 10MW is appropriate for poor walkers but shows a ceiling effect in very good walkers. 
The 6mWT can be very challenging for severely impaired individuals as they have to be able to walk at least 
60m that the test can deliver reliable results. Therefore the 2-minute walk test (2mWT) has gained more 
attention in the SCI field. The 2mWT could be an alternative outcome measure to the 10mWT and the 
6MWT that allows to assess a wider range of individuals with iSCI. The 2mWT has already been established 
and validated in numerous neurological diseases and has shown high correlations with the 6mWT in 
individuals with neuromuscular disease, multiple sclerosis and stroke. However, the 2mWT has not yet been 
validated in individuals with an iSCI. Therefore, this study validates the 2mWT in individuals with an iSCI. 
Methods: 
Participants were recruited at the Spinal Cord Injury Center Balgrist and the Swiss Paraplegic Center Nottwil. 
Participants had varying lesion levels and different severities of injury. The inclusion criteria were ≥ 18 years, 
ability to walk 10 meters in under one minute, and a spinal cord injury. The exclusion criteria were current 
orthopaedic problems, major psychosis or depression, and history of  severe heart condition. A total of 33 
participants were included. The participants were invited to participate on two test days, separated by one 
to seven days. The first test day consisted of 2mWT familiarization, 2mWT, 10MWT, and the Walking index 
for Spinal Cord Injury (WISCI II). The assessments were performed in randomized order and separated by at 
least 30 minutes of rest. The second testing day consisted of 2mWT and 6mWT, which were performed in 
randomized order with a rest of 30 minutes in between. 
Results: 
The mean walking distance for the 2mWT was 121.5 (± 52.1) on the first day and 124.1 (± 52.3) on the 
second day. There was no significant difference between the distance walked in the 2mWT on the first and 
the second day. For the 6mWT mean walking distance was 356.97 (± 162.3) meters. The distances walked in 
the 2mWT on the first and second test day showed a high ICC (r=0.9881 p < 0.001). 
The 2mWT correlated with the 6mWT (r= 0.989, p = 0.001), 10MWT (r= -0.943, p < 0.001) and the WISCI II 
(r= 0.572, p < 0.001). Results were consistent across the level of walking impairment. 
Conclusion:  
The 2mWT showed very hight to moderate correlations to the 6mWT, the 10MWT and the WISCI II. Further 
the 2mWT showed a high test-retest reliability. Based on this the 2mWT can be suggested as a potential 
alternative to the 6MWT to describe walking function in individuals with an iSCI. 
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Background: During the coronavirus-19 (COVID-19) pandemic various containment strategies were 
employed. Their impact on individuals with neurological conditions, considered vulnerable to COVID-19 
complications, remains to be determined. 
Objective: To investigate associations between physical activity (PA) and health-related quality of life 
(HRQoL) outcomes in individuals with a neurological condition during government mandated COVID-19 
restrictions.  
Methods: An e-questionnaire assessing fear of COVID-19, PA level and HRQoL outcomes (functional 
disability and pain, anxiety and depression, loneliness, fatigue and vitality) was distributed to individuals 
with a neurologically-related mobility disability living in the United Kingdom. Open-ended questions were 
also included to contextualise barriers and facilitators to engage in PA during the COVID-19 pandemic. 
Gamma-weighted generalised linear models and tree-structured regression models were employed to 
determine the associations between PA and HRQoL. 
Results: Of 199 responses, 69% reported performing less PA compared to pre-pandemic. Tree-structured 
regression models revealed that lower leisure-time PA was significantly associated (p≤.008) with higher 
depression and fatigue, but lower vitality. The closure of leisure facilities and organised sport (27%) was the 
most commonly cited barrier to engage in PA, while 31% of participants mentioned concerns around their 
physical and mental health as a facilitator.  
Conclusion: Our analysis identified homogenous subgroups for depression, fatigue, and vitality based 
specifically on leisure-time PA cut points, irrespective of additional demographic or situational 
characteristics. Findings highlight the importance of and need to safely promote leisure-time PA during the 
COVID-19 pandemic in this at-risk population to help support HRQoL. 
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Introduction: Manual wheelchair users are at increased risk to develop altered shoulder girdle alignment 
due to the constant demands placed on their shoulder girdle. Adequate shoulder girdle and scapular 
performance are essential to prevent injurious forces that may result in shoulder pain during wheelchair 
activities. Predictors of shoulder pain include reduced pectoralis minor muscle length as it limits shoulder 
range of movement, and scapular dyskinesis which is attributed to scapular muscle imbalances. An optimum 
functional shoulder range of movement and scapular performance is essential to perform activities of daily 
living and leisure activities in people with spinal cord injury. The purpose of this study was to determine if 
reduced pectoralis minor muscle length and the presence of scapular dyskinesis contribute to shoulder pain 
in manual wheelchair users with spinal cord injury.  
Methods: This cross-sectional study included 96 community-dwelling manual wheelchair users. The 
Wheelchair Users Shoulder Pain Index (WUSPI) questionnaire and the Scapular Dyskinesis Test were used to 
determine the presence of shoulder pain and scapular dyskinesis respectively. The pectoralis minor muscle 
length was measured in its relaxed, active and stretched positions in supine and the pectoralis minor index 
calculation was used to determine the muscle length to consider the patient’s body build and muscle bulk. 
The Independent T-test was used to determine differences in pectoralis minor muscle length and scapular 
dyskinesis between manual wheelchair users with and without pain, while the Pearson correlation test was 
used to determine associations between the variables using SPSS v27. 
Results: Mean age of participants was 40.1 years (±11.3) with a mean of 6.8 years (±7.3) living with spinal 
cord injury. All 14 participants (14.6%) who reported shoulder pain, reported it in the dominant shoulder. 
This showed a significant difference between the dominant and non-dominant shoulder (t = 2.293, df = 
81.0, p = .024). The WUSPI mean severity score was 76.7 out of 150 (±51.6). The mean pectoralis minor 
index was similar between the dominant and non-dominant shoulder (10.9 vs 11.0 relaxed; 11.2 vs 11.3 
active; 12.0 vs 12.2 passive). Majority of the participants presented with obvious scapular dyskinesis (91%). 
There was no significant association between pectoralis minor muscle length, scapular dyskinesis and 
shoulder pain nor was there a significant difference in pectoralis minor muscle and scapular dyskinesis 
between participants with and without shoulder pain. Furthermore, we did not find an overall influence of 
pectoralis minor muscle length and scapular dyskinesis on shoulder pain to be able to conduct a regression 
test (F (9.86) = .733, p = .677). 
Conclusion: Although prolonged posture in the wheelchair is reported in literature to bring the origin and 
insertion of the pectoralis minor muscle closer together thus creating decreased sub-acromial spaces 
leading to shoulder pain, we did not find any association nor influence of reduced pectoralis minor muscle 
and scapular dyskinesis on shoulder pain. The high prevalence of scapular dyskinesis in our study suggests 
that it may be a norm after prolonged wheelchair use and must not be used as a predictor to shoulder pain.  
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Introduction:   People with spinal cord injury (SCI) have a high prevalence of sleep disorders, which often 
remain undiagnosed and untreated, resulting in reduced quality of life.  Additionally, their sleep may be 
disturbed by pain and spasms, but these could also be symptoms of the movement related sleep disorders 
Restless Leg Syndrome (RLS) or Periodic Limb Movements (PLMs). Studies estimate that RLS affects 17-19% 
of people with SCI. In able-bodied people, RLS is characterised by the urge to move the legs, often 
accompanied by uncomfortable sensations.  Symptoms worsen at rest, with onset or increasing severity in 
the evening, and are eased by movement.  The discomfort from RLS leads to difficulty falling asleep and 
staying asleep.  PLMs are often regarded as the physical manifestation of RLS.  They are repetitive stereo-
typical movements involving extension of the big toe, ankle dorsi-flexion, with occasional hip and knee 
flexion, lasting 0.5–10secs, and occurring in groups of at least 4 movements 10-90secs apart.  Little is known 
about the management of RLS or PLMs after SCI. 
 
Method:   A systematic review was conducted following PRISMA guidelines, searching 5 databases, for 
studies of any intervention to manage RLS and/or PLMs in people with SCI.  Outcomes of interest were 
changes in severity of RLS or PLMs, or effects on sleep quality.  
 
Results:  465 Manuscripts were identified. 12 studies fulfilled inclusion/exclusion criteria; 
predominantly case studies or case series, with a total of 108 participants, with a range of neurological 
levels and  AIS grades.  Risk of bias assessment revealed low evidence quality due to small sample sizes and 
lack of randomised controlled trials. Therapeutic interventions investigated included: 
• Medication: L-dopa and pramipexole were shown to reduce PLMs objectively measured by 
polysomnography, and subjectively reported RLS symptoms. 
• Exercise reduced the PLM index measured by polysomnography.   
• One case series reported reduction in PLMs after intrathecal baclofen injection. 
  
Discussion:  L-dopa was used in early studies in line with prevailing practices for the management of RLS.  
Due to issues with augmentation (reduced efficacy and symptom rebound), dopamine receptor agonists, 
including pramipexole, with a lower risk of augmentation, became the preferred treatment for RLS.  It is 
thought that in people with SCI these medications exert their effect in the spinal cord rather than in the 
brain. 
Many of the reviewed papers report potential confusion between PLMs and spasticity.  PLMs have been 
linked to increased excitability in the spinal cord.  Further research is needed into the relationship between 
these conditions.  
The RLS diagnostic criteria are challenging to apply after SCI.  It is unclear how a patient with altered 
sensation following SCI will experience the ‘urge’ to move. An SCI specific screening-tool should be 
developed. 
 
Conclusions:   There is evidence that some sleep measures improved with dopaminergic medication or 
exercise, but overall improvements in sleep quality were not demonstrated.  Clinicians should consider 
investigation for RLS and PLMs in patients with neuropathic pain or spasticity unresponsive to usual 
treatment, and predominating in the evening or at night, as these patients may respond to treatment for 
these sleep disorders. 
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Introduction: 
In the clinical care of patients sustaining spinal cord injuries (SCI), very little is understood regarding the 
neurological impact on swallowing. One noteworthy reason is that those with SCIs may have reduced or 
absent sensory innervation, which can mask subjective complaints such as pain or pressure. Research has 
suggested that esophageal dysmotility in the SCI community may be more abundant than previously 
thought. This case highlights such an example. 
 
Case Description: 
Our patient is a 68-year-old male with no previous history of dysphagia who was admitted to the emergency 
department after sustaining a complete C5 AIS-A SCI caused by a bicycling accident. He was transferred to 
the inpatient rehabilitation unit status post surgical stabilization of his cervical spine, tracheostomy and 
feeding tube placement. Over the course of his rehabilitation, the patient presented with swallowing 
difficulties prompting three emergent transfers to the intensive care unit for respiratory-related issues. The 
patient was followed by a speech therapist, gastroenterologist, and ENT specialist for dysphagia. The patient 
underwent several fiberoptic endoscopic evaluation of swallowing studies (FEES), modified barium swallow 
studies (MBS), an esophagram, and an esophagogastroduodenoscopy (EGD), with the clinical findings 
presented below. 
 
Physical: 
Throughout the hospital course, the patient’s voice was very hoarse and weak due to the tracheostomy, 
with improvement over time. The patient repeatedly demonstrated audible swallowing and throat 
clearance, shortly before expectorating the bolus/saliva mixture into his oral cavity and requiring self-
suctioning out of his mouth. 
 
Diagnostic Studies: 
Several FEES were conducted and showed persistent pharyngeal edema secondary to his spinal fusion, 
causing marked dysphagia with significant residue. Poor visualization by FEES due to edema was redressed 
by MBS. 
 
The first MBS revealed esophageal dysfunction, prompting further evaluation by an esophagram. Two 
repeat MBS showed resolution of edema with ongoing esophageal dysmotility. 
 
The esophagram revealed esophago esophageal reflux in the semi upright position. Mild contrast residual 
along the course of the esophagus with delayed passage was found along with abnormal contractions. No 
evidence of obstruction, hiatal hernia, or structural lesions presented. 
 
EGD conducted by the GI showed a nonobstructing Schatski’s ring and small 2 cm hiatal hernia. Otherwise, 
esophagus, stomach, and duodenum were anatomically normal. 
 
Discussion: 



Providing a comprehensive and holistic evaluation to SCI patients is imperative to treating their symptoms 
and designing an effective plan of care. The nature of a SCI can often cause neurogenic dysfunction 
throughout the body, but similarly also disrupt the sensory systems to identify and treat them. Our case is 
an example of a previously healthy individual who began displaying esophageal dysmotility following his SCI. 
The EGD study demonstrated a largely normal anatomical upper digestive tract, eliminating an obstructive 
etiology. Esophagram and MBS visualization demonstrated dysmotility and contractions, supporting an 
acquired SCI-related dysphagia. Interference of the coordinated contraction involved with the esophageal 
phase of swallowing likely caused neurogenic dysphagia in this case. Further research and reporting of 
esophageal dysphagia secondary to a SCI is necessary to investigate the presentation of this condition, 
effectively treat it, and ultimately improve patient quality of life.
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Introduction 
Recovery of walking ability is an important rehabilitation goal for patients with incomplete spinal cord injury 
(iSCID). Spasticity is a common complication and can limit ambulation recovery. Clinical measures of 
spasticity generally don’t investigate its effects on gait and there is a lack of easily administered tools to 
quickly determine iSCID patients walking performance. 
Aim of this study was to identify which walking test correlates better with the functional walking ability of 
patients with motor iSCID and lower extremity spasticity.  
Materials & methods 
10 patients with iSCID and lower extremity spasticity were enrolled and divided in 2 groups, depending on 
their walking performance: community walkers and non functional walkers. 
We included only patients with moderate to severe spasticity, with a score of at least 2 in modified 
Ashworth Scale at at least one joint of the two lower limbs. 
All the patients enrolled were being treated for spasticity, with oral drugs, botulinum toxin injections or 
both. 
People who walk for most of their indoors and outdoors activities (whether they need or need not walking 
aids or braces or both) were classified as community walkers. 
On the other hand, we defined non functional walkers persons for whom walking is mostly a therapy 
session and use a wheelchair for the majority of their transportation needs. 
Every patient performed Timed Up and Go (TUG), 10 Meter Walking Test (10MWT) and 2 Minutes Walk Test 
(2MinWT). We chose these three tests to investigate different features of walking ability: TUG for agility, 
10MWT for speed and 2MinWT for endurance. The patients who utilized walking aids or braces in their 
everyday life performed the three tests using them. We applied Pearson's product-moment correlation to 
investigate the correlation between walking ability and each one of the three aforementioned tests. 
Results 
Mean result of TUG was 68,9 seconds for non functional walkers and 17,6 seconds for community walkers.  
The mean distance covered in 2MinWT was 84 and 22 for community and non functional walkers 
respecitvely. 
Mean time needed to complete 10MWT was 62,9 seconds for non functional walkers and 16,6 seconds for 
community walkers. 
Pearson’s correlation coefficient between each of the three tests and walking ability was 0.79 for TUG 
(p<0,01), 0,77 for 10MWT  (p<0,01) and - 0.78 for 2MinWT (p<0,01).    
Discussion and conclusions 
Our findings indicate that all these three quantitative walking tests show a strong correlation with walking 
ability in patients with iSCID and lower extremity spasticity and no one is superior in order to predict the 
stratification of patients in community walkers or non-functional walkers.  
Applying a combination of these tools may provide a better framing of iSCID patients with lower limbs 
spasticity as regards walking ability. Of course the main limitation of this study is its extremely small sample. 
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Introduction: Bladder dysfunction after spinal cord injury (SCI) is common with over 70% of those unable to 
volitionally void long term. As many traumatic SCI’s occur at young ages and people with SCI could live for 
30 years of more after their injury, their bladder management may change at varying times after injury. To 
date, however, the reasons for changing bladder management has rarely been done in larger SCI cohorts. 
Therefore, this study aimed to identify the demographic and medical factors associated with changing 
bladder management method and document the reason of changing bladder management method after 
SCI.  
 
Methods: This is a cohort study of analyzing data of participants from twenty Spinal Cord Injury Model 
Systems (SCIMS) centers across United States. The eligible study participants were those who were injured 
between 1972 and 2019, completed two consecutive assessments of bladder management method within 5 
years, and provide information on reason of changing bladder management method since October 2011. 
The main outcome measure was the reported change of bladder management method or use of a different 
bladder management method at 2 consecutive assessments routinely conducted at 1, 5, 10, and every 5 
years thereafter post-injury. Study participants were also asked to list the reason for changing bladder 
management method. The influence of different demographic and medical factors on the likelihood of 
changing bladder management was assessed by using Chi-square test. Multiple logistic regression analysis 
was conducted to estimate the odds of changing bladder management, after adjusting for factors that 
showed significance in the bivariate analyses (p<0.05). Descriptive analysis was used to document the 
reason for change in bladder management by various pattern of changes and duration of injury at first 
assessment.  
Results:  Of 10,769 study participants, 10.6% reported change in bladder management on consecutive 
follow-up evaluations. After adjusting the associated factors, a higher odd of changing bladder management 
was observed among people who completed first assessment at discharge from initial hospitalization, those 
who used non-volitional voiding for bladder management, those who were older than 44 years of age, those 
who were non-Hispanic white, those who had less than high school education, and those who resided in a 
hospital or nursing home compared to their counterparts. The most reported reason for changing bladder 
management was medical-related factors, followed by physician/nurse recommendation, old method no 
longer effective, functional improvement, and personal factors. In addition, reasons for changing bladder 
management method differed by the pattern of change and the duration of injury. 
 
Conclusions: The findings could help clinician predict the transition of bladder management method after 
SCI and reduce secondary medical complications resulting from suboptimal bladder management methods. 
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Introduction: Residual locomotion after spinal cord injury (SCI) has been extensively studied. Several studies 
have showed improvements in biomechanical parameters following treatment with botulinum toxin 
infiltration (BTI). However, the concomitant alteration of balance has been less addressed. The aim of this 
case report study is to analyze balance changes after BTI treatment and to compare them with some of the 
biomechanical gait analysis parameters. 
Methods: A 15-year-old male who suffered from a AIS D T5 SCI secondary to a grade III thoracic 
intramedullary astrocytoma, surgically removed, was studied. To improve his right spastic equine foot, 
especially rigid while walking and his subsequent gait instability, a BTI program was proposed. To monitor 
the improvements, a stabilometric balance platform study (SBPS) at 4, 6 and 24 weeks after the BTI was 
performed. A biomechanical gait analysis (BGA) was also carried out at 5 days, 8 and 16 weeks after BTI.  
Results: The SBPS showed improvements in the ability to transfer the load to the right foot in the conditions 
of open-eyes and hard-surface [46,2% vs. 48,5% vs. 46,6%], open-eyes and cognitive task [41% vs. 57,6% vs. 
57%], and open-eyes and very unstable surface [45,7% vs. 52,7% vs. 52%]. An improvement in the surface 
parameter was found after 6 weeks in every studied condition [726,98mm2 vs. 639,35mm2 vs. 878,16mm2 
with open-eyes and hard surface, 3034,67mm2 vs. 2599,18mm2 vs. 3008,44mm2 with closed-eyes and hard 
surface or 561,1mm2 vs. 547,69mm2 vs 690,56mm2 with unstable surface and hard surfaces]. The patient’s 
visual dependence is lower [Romberg Coefficient: 4,17 vs. 4,16 vs. 3,42] and the use of his somatosensory 
plantar afferences get raised [plantar somesthetic coefficient: from 0,81 to 1,2; and proprioceptive 
coefficient: from 1,43 to 1,89], probably due to a better right foot support and a better ability to transfer 
the loads (translation of the load backwards from -10,41 to -20,1 in the “y” axis of the right foot). The BGA 
showed improvements in every temporo-spatial parameters (speed [0,39±0,03m/s vs. 0,68±0,06m/s vs. 
0,55±0,06m/s], cycle length [0,76±0,04m vs. 1,04±0,03m vs. 0,88±0,04], number of cycles by time 
[30,59±1,23 vs. 38,84±2,79 vs. 37,62±2,69], step length [0,43±0,04m vs. 0,57±0,02m vs 0,47±0,02m], 
number of steps by time [54,48±1,91 vs. 68,4±3,96 vs. 68,8±3,55], cycle duration [1,96±0,08s vs. 1,55±0,12s 
vs. 1,6±0,12s], step duration [1,1±0,04s vs. 0,88±0,05s vs. 0,87±0,05s] and percentage of support [63,88±1% 
vs. 57,98±2,22% vs. 60,02±1,23%]), specially 8 weeks after BTI.  
Discussion and conclusions: The present case report highlighted that similar conclusions can be reached 
while comparing the results from both types of studies. While SBPS gives information about balance, BGA 



provides information about the quality of locomotion. SBPS is quicklier, easier and cheaper fashion than a 
BGA. Acquiring SBPS data is not only faster and requires fewer staff, but also offers a way to know how 
patients are using their compensatory afferences, so authors thought that SBPS can provide more 
advantages than BGA in measuring the effect of BTI, since it also allows individualization of subsequent 
rehabilitation plan.  
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Introduction 
Although changes in systolic blood pressure (SBP) during autonomic dysreflexia (AD) are well defined, 
studies in the literature show contradicting observations of heart rate (HR) changes during AD, which 
suggests potential oversights in the current assessment tools for AD. Thus, a reliable cardiovascular profile 
for individuals living with SCI and experiencing AD remains elusive. Our aim was to investigate the changes 
in HR that commonly occur during AD by analyzing not only quantitative cardiovascular parameters (e.g. SBP 
and HR) but also qualitative parameters (e.g. symptoms experienced and diary entries) collected from 
individuals with SCI at or above the T6 level during a 24-hour ambulatory surveillance period.  
 
Methods 
Data analysis of two prospective clinical studies and one cross-sectional study. Any systolic blood pressure 
(SBP) increase ≥ 20mmHg from baseline from a 24-hour ambulatory surveillance period was identified and 
categorized as either confirmed (i.e. known AD trigger), unknown (i.e. no diary entry), and unlikely (i.e. 
potential physical activity driven SBP increase). SBP-associated HR changes were categorized as either 
unchanged, increased or decreased compared to baseline. Data are presented as raw values and 
percentages. Furthermore, data were assessed for normal distribution using the Kolmogorov-Smirnov test. 
Thus, results are presented as median with interquartile range. In addition, range (i.e., min - max) is 
presented for age and time since injury.  
 
Results 
Forty-five individuals (including 8 females) with a chronic SCI at or above the sixth thoracic spinal segment 
with confirmed AD, and a median age and time since injury of 43 years (interquartile range [IQR] 36 – 50) 
and 17 years (IQR 6 – 23) respectively, were included for analysis. 
A total of 797 episodes of SBP increase above AD threshold were identified and classified as confirmed (n = 
250, 31.4%), unknown (n = 472, 59.2%) or unlikely (n = 75, 9.4%). Median SBP changes and median SBP-
related HR changes were 37 mmHg and -8 bpm, 28 mmHg and -6 bpm, or 30 mmHg and -4 bpm for 
confirmed, unknown, or unlikely episodes, respectively. HR-decrease/increase ratio was 3:1 for confirmed 
and unknown, and 1.5:1 for unlikely episodes. HR changes resulting in brady-/tachycardia were 34.4% / 
2.8% for confirmed, 39.6% / 3.4% unknown, and 26.7% / 9.3% for unlikely episodes, respectively.  
 
Conclusions 
Our findings suggest that the majority of confirmed AD episodes are associated with a HR decrease. Further 
improvements, such as more precise participant diaries combined with the use of 24-hour Holter 
electrocardiogram and wearable-sensors-derived measures of physical activity could provide a better, more 
detailed characterization of HR changes during AD.
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Introduction 
Autonomic dysreflexia, often accompanied by heart rate changes, increases the risk of cardio-
cerebrovascular complications in individuals with spinal cord injury. Thus, our aim was to characterize these 
changes during penile vibrostimulation and urodynamics. 
 
Methods 
We analyzed the cardiovascular (i.e. blood pressure and heart rate) data from two prospective studies, i.e. 
21 individuals with chronic spinal cord injuries and history of autonomic dysreflexia, who underwent penile 
vibrostimulation (n=11, study 1) or urodynamics (n=10, study 2).  
Outcome was the characterization of HR changes (i.e. increase, decrease, tachycardia or bradycardia) at AD 
threshold (i.e., change in SBP >20mmHg from baseline) and AD peak (i.e. maximum change SBP during AD). 
In accordance with the International standards to document remaining autonomic function after SCI, AD 
was defined as an increase in SBP of >20 mmHg from baseline. Data are presented as raw values and 
percentage, and median with IQR. Range (i.e., min - max) is provided for age and time post-injury. 
 
Results 
In total, 21 individuals (median age 41 years [IQR 37–47, range 22–53], with a median post-injury time of 18 
years [IQR 7–27, range 4–39]), who underwent PVS (11/21, all male) or UDS (10/21, including 4 females) 
with complete recordings were included in our analysis. Overall 47 episodes of autonomic dysreflexia were 
recorded (i.e. penile vibrostimulation n=37, urodynamics n=10), while at least one episode was recorded in 
each participant. At the threshold of autonomic dysreflexia, bradycardia was observed during penile 
vibrostimulation and urodynamics in 43% and 30% of all episodes, respectively. At the peak of autonomic 
dysreflexia during penile vibrostimulation and urodynamics, bradycardia was observed in 65% and 50%, 
respectively. In contrast, tachycardia was detected only once during urodynamics.  
 
Conclusions 
Our findings reveal that heart rate changes associated with autonomic dysreflexia during penile 
vibrostimulation and urodynamics appear to be related to the magnitude of systolic blood pressure 
increases. Thus, highly elevated systolic blood pressure associated with bradycardia suggest the presence of 
severe autonomic dysreflexia, which can lead to devastating cerebro-cardiovascular consequences. 
Therefore, we recommend cardiovascular monitoring during penile vibrostimulation and urodynamics to 
detect autonomic dysreflexia and stop assessments before systolic blood pressure is dangerously increasing, 
thereby reducing the risk of potentially life-threatening complications in this cohort.
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Introduction 
Intermittent catheterization (IC), considered the gold standard for bladder management for individuals with 
spinal cord injury (SCI) with sufficient dexterity, is usually performed using hydrophilic (HPC) or non-
hydrophilic (non-HPC) catheters. Currently, there is no evidence on the temporal burden associated with IC 
with either catheter. 
 
Methods  
The objective of this study is to compare both catheters regarding their time requirement for IC and 
participant satisfaction. Twenty individuals with chronic SCI (i.e. >1 year post-injury) were randomized to 
undergo two cross-over assessments within 10 days (i.e., either starting with HPC or non-HPC). We 
measured time taken to perform IC using a 13 step pre-determined IC protocol (e.g., enter bathroom, wash 
hands, transfer to toilet, etc.). Furthermore, we assessed user satisfaction of both catheters using a Likert 
scale (i.e., strongly agree=5, strongly disagree=1).  
The primary and secondary outcome measures were time (i.e., for each step and in total) to perform IC and 
participant satisfaction were compared between catheters.  
Data are presented as raw values and percentages. Results are presented as median with interquartile 
range (IQR). In addition, range (i.e., min - max) is provided for age and time post injury. Non-parametric 
statistics were conducted, i.e., the Wilcoxon signed-rank test for primary and secondary outcomes (i.e., all 
variables except for the preferred catheter question which was tested with the Wilcoxon rank-sum test). All 
statistical tests were two-sided, and p < 0.05 was considered statistically significant. 
 
Results 
All 20 participants (five females) with a median age of 45 years (36 - 53, range 26 - 65) and median time post 
injury of 14 years (10 - 26, range 3 - 46) completed the study. The majority were daily non-HPCs (75%, 
15/20) users.  
Participants using HPCs spent less time to prepare a catheter [15 s (10-20) vs. 41 (20-69), p=0.002] and 
overall to perform IC [283 s (242-352) vs. 373 (249-441), p=0.01] compared to non-HPCs.  
Moreover, HPC use was associated with significantly higher scores for “easiness to prepare” [5 (4 - 5) vs. 4 (2 
- 4), p=0.047] and “did not feel burning” [5 (4 - 5) vs. 4 (3 - 5), p=0.042] compared to non-HPC.  
One participant had a symptomatic UTI six days after the second assessment and was treated with 
antibiotics appropriately. 
 
Conclusions 
Preparation and usage of HPCs for IC is easier and faster compared to non-HPCs. IC can be a significant 
temporal burden for SCI individuals.
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Introduction: The places where people live, work, and socialize are key social determinants of health. In 
spinal cord injury (SCI) research, the environmental features of residential areas, such as economic 
disadvantage, residential instability, crime, and physical disrepair are associated with more self-reported 
functioning limitations and less community participation. However, the current understanding of how 
environmental factors shape the lived experience of disability after SCI is limited by cross-sectional research 
designs and a focus on narrow definitions of communities and neighborhoods. This study explored the 
feasibility of using an activity monitoring method known as geographically-explicit momentary assessment 
(GEMA) to observe community participation in real-time and space and to identify the mechanisms that 
may explain the connection between environmental factors and community participation. 
 
Methods: Pilot data were collected from a sample of community-living adults with chronic SCI (N=12) in the 
state of New Jersey in 2019. Participants were asked to carry Smartphones for one week equipped with an 
ecological momentary assessment (EMA) survey and Global Positioning Systems (GPS). Participants were 
prompted to complete a brief EMA survey three times a day which assessed community activity purpose 
and location, transportation and assistance, physical accessibility features, and general health and well-
being. The GPS passively collected information on activity location, duration, and frequency. Participants 
supplemented survey responses with photos using the Smartphone cameras. The daily activity data was 
mapped and discussed with participants along with the EMA survey results using structured interviews.  
 
Results: The GEMA data indicated a higher volume of community participation among this sample of people 
with SCI compared to traditional survey methods. The participants completed a total of 129 trips outside 
the home, with an average frequency of 11 weekly trips, an average duration of 3.2 hours per trip, and an 
average distance of 20.8 miles. The EMA data gathered from 278 completed surveys indicated that people 
engaged most frequently in community participation activity for necessity and that the intensity of 
participation varied by the participants’ transportation access. People with private vehicles engaged in more 
frequent participation whereas people who used public and special transit for people with disabilities had 
trips of longer duration and distance. Contrary to expectations, few participants reported difficulties due to 
the physical accessibility of community places. 
 
Conclusion: The findings from this study demonstrated that GEMA is a feasible methodology for engaging 
with participants to attain a deeper understanding of the lived experience of SCI in the community. People 
with SCI are exposed to a range of community places beyond their residential area. Knowledge of the 
environmental factors that are important to people with SCI as are the motivations and strategies that 
people with SCI use to navigate their daily lives. This information is needed to develop community-based 
interventions targeting people at risk for social isolation and exclusion. 
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Introduction: For individuals living with spinal cord injury, pain reduction and management remains among 
the highest reported priorities. Over 50% of those living with spinal cord injury will experience chronic pain. 
The development of chronic pain is typically predicated by neuroplastic changes within the spinal cord in 
response to persistent noxious stimuli, termed central sensitization. Sensitization increases the sensitivity to 
stimuli of neurons involved in the initial activation, termed primary hyperalgesia, as well as those in the 
adjacent regions, termed secondary hyperalgesia. TRPV1 receptors, found throughout the spinal cord and 
periphery, are key contributors to the development of sensitization. Capsaicin, the active ingredient in chilli 
peppers, is a known agonist of TRPV1 receptors and is a common ingredient in pain relieving ointments.  
Desensitization, using high concentration capsaicin, eliminates the typical primary sensitization and has 
been demonstrated through the knockout of TRPV1 receptors. A critical limitation of these desensitization 
paradigms is the lack of mechanistic information on dose effects when desensitizing TRPV1 receptors using 
high concentration capsaicin (>5%) compared to low concentration capsaicin (<1%). Methods: Participants 
applied 0.1% capsaicin cream thrice daily on the forearm for a 20-day application period. Following the 
application period, contact heat evoked potentials (CHEP), and hot and cold pain thresholds were collected 
in the area of application and an adjacent control region. Mechanical pain sensitivity (MPS) was assessed 
within the capsaicin and control regions prior to, and following, a repeated suprathreshold heat stimulus 
applied between the two regions. Results: Following our intervention, heat pain perceptions, using a 0-10 
pain rating system were significantly lower in the capsaicin region (1.23 ± 1.5) compared to the control 
region (3.96 ± 1.75, P<0.05). CHEP amplitudes at the capsaicin treatment region (4.68 ± 3.11) were 
significantly decreased compared to CHEP amplitudes in the control region (18.19 ± 8.34, P<0.05). Both the 
decreased pain perception and the decreased N2P2 amplitudes seen in the capsaicin region are indicative of 
TRPV1 abolishment. Heat pain thresholds at the capsaicin treatment region (50.4 ± 2.01˚C) were 
significantly higher than the control region (37.66 ± 3.28 ˚C, P<0.05). Following heat sensitization, flare was 
abolished in the capsaicin region but remained in the control region. MPS, using a 0-100 pain rating system, 
following the heat sensitization, was not significantly different between the capsaicin region (10.59 ± 7.04) 
and the control region (10.85 ± 8.11, P >0.05). Conclusions: Prolonged low concentration capsaicin 
application successfully desensitized TRPV1 receptors, evidenced by the reduced heat pain perception, 
increased heat pain thresholds and decreased CHEP responses. The lack of flare in the capsaicin region 
indicates some involvement of TRPV1 in primary sensitization but the lack of difference in mechanical 
sensitivity suggests other mechanisms are involved in the development of secondary hyperalgesia. Overall, 
prolonged low concentration capsaicin application results in decreased primary pain perception and may 
partially limit, but not prevent, the development of central sensitization. Based on these mechanisms, the 
use of low concentration capsaicin may be beneficial in managing central sensitization in conditions such as 
chronic pain. 
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Introduction 
Venous infarction is an infrequent cause of ischemic stroke, an even rarer cause of spinal 
cord lesion. In most of the cases reported in literature the site of lesion was dorsal spinal 
cord. A spinal cord lesion at lumbar level caused by venous infarction is so infrequent that a 
recent (2018) review by Wong et al. found only 6 cases. 
 
Case presentation 
A 54y old female was admitted to the ED of our hospital immediately 
after acute onset of perineum paresthesia and incomplete 
paraplegia. In the previous 3 days she had experienced 
acute low back pain treated by the General Practitioner with 
NSAIDs and Tramadol, obtaining a partial resolution.  
More than 20 years before this acute event the patient has suffered of 
idiopathic obstructive deep vein thrombosis of both the inferior vena cava and the 
portal vein. No blood coagulation disorder was discovered despite extensive testing and she was not taking 
any anticoagulant or antiplatelet therapy. 
Due to these venous obstructions, she developed a series of portacaval and cava-caval anastomosis, which 
had been documented with CT scans and color Doppler ultrasonography. 
 
Urinary retention was documented on admission. Lower limbs paresis 
quickly progressed to a complete paraplegia associated with 
anesthesia with D12 sensory level. MR of dorsal and 
lumbosacral spinal cord was performed in the same day and 
showed a swollen conus medullaris with only a soft 
impregnation by the contrast agent and severely engorged spinal venous 
plexuses. 
After few days a MR angiography was carried out and showed T1- 
hyperintense lesion in the conus medullaris (as of recent hemorrhagic 
lesion) in absence of arteriovenous malformation. 
AIS grade A was confirmed by clinical examination and 
neurophysiological testing. 
Despite systemic anticoagulation and optimal therapy with corticosteroids and mannitol there have been no 
improvement of the neurological condition. 
 
 
Discussion 
In our opinion this case is worth reporting because of its peculiarity: first of all, the inferior vena 
cava thrombosis occurred years before the spinal cord venous infarction, while in most of the 
cases presented by Wong et al. the two events were contemporary. The only similar case, to our 
best knowledge, was presented in 2015 by Carvalho et al., but it significantly differs because in our case a 
previous portal vein thrombosis coexisted and worsened the venous abnormalities and the 



congestion of spinal venous plexuses.  
The severity of these alterations is probably responsible of an unsatisfactory recovery despite optimal 
therapy, while most of the case reported in literature showed some degree of improvement of the 
neurological condition. 
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Introduction: 
Impaired bowel function following traumatic spinal cord injury (TSCI) is highly detrimental to patient quality 
of life. Determining whether patients will recover independent bowel functioning and discussing prognosis 
with affected patients remains difficult. In this context, the main objective of this study was to establish a 
practical clinical rule to accurately predict recovery of independent bowel functioning during the first year 
following TSCI in patients who present impaired bowel functioning during the subacute phase, despite 
participating in an intensive bowel management rehabilitation program.  
Methods: 
We conducted a retrospective case-control study on 133 adult TSCI patients. Bowel function was assessed 
at 3 months following TSCI and during the early chronic phase using item 7 of the SCIM-III. Univariate and 
multivariate analyses were conducted to identify predictors associated with recovery of independent bowel 
functioning between the initial assessment and the early chronic phase.  
Results: 
Of the 110 patients available for final analysis, 54 (49%) displayed impaired bowel functioning at 3 months 
following injury. Of these 54 patients, 19 (35%) recovered adequate bowel functioning over the following 9 
months. Compared to patients who did not recover adequate bowel functioning, the latter were more likely 
to suffer from paraplegia rather than from tetraplegia and to present higher total motor scores (TMS). At 
the multivariate level, the TMS was the only significant predictor for recovering adequate bowel functioning 
at 1 year despite impaired functioning at 3 months. In addition, a post-hoc sensitivity/specificity analysis 
using a scatter plot and a ROC curve demonstrated that a TMS lower than 42 was 100% predictive for the 
absence of recovery.  
Conclusion 
Presenting with impaired bowel functioning in the subacute phase despite the completion of a specialized 
bowel management rehabilitation program is not uncommon. Recovering independent bowel management 
1 year after the TSCI is possible in about 35% of patients despite impaired bowel functioning during the 
subacute phase. The TMS measured at 3 months post-injury could be a highly useful tool for prognosticating 
potential for independent bowel functioning recovery since patients with a TMS less than 42 are highly 
unlikely to recover. 
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Introduction: As the population ages, the traumatic spinal cord injury (TSCI) patient population gets 
increasingly older. Furthermore, older age is known to independently affect treatment decisions following 
TSCI, in part due to apparently diminished QoL. Consequently, it is critical to determine whether older 
patients can actually achieve normal QoL relative to their able-bodied peers of the same age and sex. Our 
study aims to determine the impact of older age on achieving normal QoL after a TSCI when compared to 
Canadian normative QoL. It also aims to determine the proportion of TSCI patients that can expect to 
achieve normal QoL within the first year following injury. 
 
Methods: A prospective observational study was conducted on 262 adult patients admitted acutely at a 
single level-1 trauma center after a TSCI. We assessed QoL using the SF-36 physical and mental component 
summary (PCS and MCS) scores obtained one year post injury and compared them to normative data 
matching patient age and sex. To do so, each patient’s PCS and MCS scores were standardized into Z-scores 
based on the normative QoL data from their corresponding age group and sex. PCS or MCS scores were 
defined as normal if they were no more than 2 standard deviations below the mean PCS or MCS of the 
patient’s age group and sex. We conducted multivariate logistic regressions to determine whether age had 
an impact on achieving normal PCS and normal MCS. 
 
Results: When adjusted for potential confounders, older age was associated with a significantly greater 
likelihood of achieving normal PCS following TSCI (OR 1.018; 95% CI 1.000 – 1.035; P<.05). We observed no 
association between older age and achieving normal MCS following TSCI. Of the 262 individuals included in 
the study, 38.3% displayed normal PCS, whereas 77.8% displayed normal MCS. 
 
Conclusions: Older TSCI patients were more likely to achieve normal PCS, while the likelihood of achieving 
normal MCS was not affected by age. Furthermore, a significant proportion of individuals with TSCI did 
achieve normal QoL, particularly for the mental component. Comparing to healthy peers of similar age and 
sex is important when counseling patients after TSCI to assess their long-term QoL expectations more 
accurately. 
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INTRODUCTION: Traumatic spinal cord injury (TSCI) is a debilitating neurological condition that results in a 
lifelong burden for many individuals and imposes substantial economic stress to healthcare systems across 
the world. Individuals with TSCI often have complex healthcare needs, which in-turn may be associated with 
multimorbidity and lower quality of life. Despite the considerable personal and economic burden of TSCI, 
there are limited data on TSCI hospitalizations among pediatric populations in the United States (US). 
Therefore, our study objectives were to: (1) estimate TSCI hospitalization rates among US children, including 
by age and sex, (2) characterize hospitalizations for TSCI among pediatric populations in the US, including by 
level of injury, and (3) describe the most common causes of TSCI among US children.   
 
METHODS: We used the 2016 Kids' Inpatient Database to identify hospitalizations among children (< 21 
years) where a diagnosis of incident TSCI to the cervical, throacic, or lumbar spine was recorded. 
Hospitalizations with missing sex, race, or survival data were excluded from our analyses. US Census Bureau 
data were used to estimate rates of pediatric TSCI hospitalization, including by age and sex. Descriptive 
statistics were used to report individual and care setting characteristics for TSCI hospitalizations as a whole 
and by level of injury. External cause of morbidity codes were queried to identify the most common causes 
of TSCI hospitalization.    
 
RESULTS: There was a total of 1,520 pediatric TSCI hospitalizations in 2016. Most admissions were for 
cervical TSCI (48.2%), followed by thoracic (36.1%) and lumbar (20.5%) TSCI, respectively. Few 
hospitalizations (4.8%) were for TSCI to more than one vertebral level. The overall rate of TSCI 
hospitalization was 1.76 admissions per 100,000 children. Older children (15-20 years; 75.3% of admissions) 
had the highest rate of TSCI hospitalization (4.5 admissions per 100,000 children), whereas the next highest 
TSCI admission rate was among children 10-14 years of age (0.81 admissions per 100,00 children). Males 
were hospitalized at a rate nearly three times that of females (2.49 versus 0.99 admissions per 100,000 
children).  
 
The majority of TSCI hospitalizations were by White (52.5%) and Black (24.2%) Americans, and to urban 
teaching hospitals (92.7%). Many (37.5%) incident TSCI hospitalizations had a length of stay less than one 
week and few hospitalizations (12.3%) lasted more than one month. Discharges to inpatient rehabilitation 
centres and other types of care facilities were common (47.6%), as were routine discharges (38.2%). 
Additionally, 4.4% of TSCI hospitalizations resulted in death, of which the majority had a cervical (74.9%) or 
thoracic (18.8%) TSCI. 
 
External cause of morbidity codes were documented during 90.1% of all TSCI hospitalizations. The most 
common causes of TSCI were motor vehicle accidents, sports, firearms, and falls.  
 



CONCLUSIONS: Among US pediatric populations, TSCI disproportionately affects older children and males. 
Public health interventions focused on the leading causes of pediatric TSCI may help reduce rates of TSCI 
hospitalization and mortality. Future studies should examine long-term health outcomes among pediatric 
populations hospitalized for TSCI.  
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Introduction. Pulmonary function in individuals with chronic tetraplegic spinal cord injury(SCI) is affected by 
body posture depending on severity and neurological level of SCI. Supine-lying position is usually 
recommended for pulmonary function test(PFT) in people with cervical SCI because higher lung capacity and 
stronger breathing are reported than from sitting position. This is usually opposite results compared with 
non-SCI individuals. However, mechanical insufflation-exsufflation(MI-E) for respiratory support is 
conducted either with sitting or recline position without proper evidence regarding appropriate position. 
This study aimed to investigate how the body position influences expiratory airflow during MI-E treatment 
in people with SCI.    
 
Methods. Fifteen tetraplegic SCI participants were recruited if peak cough flow(PCF) < 4.5L/s (270L/min); 
that is, those who require MI-E treatment. All participants provided informed consents following the ethical 
committee approval. They were randomized into two groups; Group I applied MI-E in supine-lying and then 
40° recline-sitting position on Day 1 and recline position first and supine position next on Day 2, while Group 
II in the reverse order. Two sets (5 coughs/1set) of MI-E treatment is given in each position for two 
consecutive days(4 sets/day). A serially connected flowmeter(Citrex™ H4 GasFlow Analyser, IMT Analytics 
AG, Switzerland) continuously measured in-expiratory airflow during every MI-E treatment. The peak 
expiratory flow(PEF), calculated as the fastest airflow during exsufflation period which is the lowest as in 
negative value, was compared between different positions using paired t-test within same participants. The 
pressure setting was prescribed based on the maximum pressure that generated the fastest PEF at supine 
position  if participants could withstand whole in-expiration. All time setting was fixed to every 
participant as 3s of insufflation, 2s of exsufflation, and a pause of 2s. One experienced physical therapist 
conducted all MI-E treatment sessions with facemask fitting in both positions who was blinded to PEF 
analysis.  
 
Results. A total of 15 participants (mean age, 42.8±16.6y; baseline PCF, -1.74±0.85L/s; AIS A 46.7%, B 13.3%, 
C 33.3%, D 6.7%) were assigned as 8 in Group I and 7 in Group II. The PFT results, which preceded each MI-E 
treatment, demonstrated significant differences according to body posture (PCF 1.97L/s, maximal expiratory 
pressure(MEP) 39.3cmH₂O on supine position; PCF 1.58L/s, MEP 34.1cmH₂O on sitting position). All 
completed 4 MI-E treatment sessions in both supine-lying and recline-sitting positions without reporting any 
complications or adverse events. The mean(SD) values of PEF at supine position was -3.007(1.205)L/s, and 
at recline position was -2.975(1.312)L/s. Although supine position generated faster expiratory flow as in 
previously reported PFT result, there was no significant difference according to position(P=0.113).    
 
Conclusion. Although voluntary peak cough flow is different depending on body position, peak expiratory 
airflow generated during MI-E treatment was not changed by applying position.  These results suggest 
applying position should be decided based on how convenient to follow in-exsufflation and how efficient to 
eliminate sputum after cough assisted by MI-E.  
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Introduction. Promising neuromodulation techniques for activating preserved spinal locomotor circuits after 
spinal cord injury (SCI) include epidural stimulation (ES) and deep brain stimulation (DBS). While ES can 
restore voluntary leg movements, standing, and even stepping in patients with chronic motor-complete SCI, 
the efficacy of DBS of descending locomotor pathways to facilitate walking after SCI has only been 
demonstrated in small animal models. Porcine models (Sus scrofa domesticus) are being increasingly 
utilized in translational neuroscience as an important link between proof-of-concept rodent studies and 
human clinical trials. Here we examined the effects of combined ES and DBS of the mesenecephalic 
locomotor region (MLR), a supraspinal locomotor control center responsible for gait initiation, on locomotor 
function following mid-thoracic contusion injury in the injured pig. 
Methods. DBS electrodes (Medtronic 3389 electrodes) were chronically implanted into putative MLR sites of 
Yucatan micropigs using MRI-guided stereotactic targeting. The ability to initiate and augment locomotion 
with MLR DBS was confirmed in the freely moving, intact animals.  before they received incomplete T9 
contusive SCI by weight drop and ES electrode implants over the upper lumbar spinal cord. The locomotor 
effects of acute DBS and ES were characterized using intramuscular EMG recordings from muscles of all four 
limbs, joint kinematics, and speed measurements on a manual treadmill.  
Results. All animals showed significant changes to their gait kinematics following SCI with loss of hindlimb 
function and decreased hip height requiring partial weight support using a sling. Animals also had decreased 
stepping with an irregular and diminished range of joint excursion in the hindlimbs; these parameters 
remained unchanged in the forelimbs of these animals. Epidural stimulation could restore fully-weight 
bearing standing in animals with severe SCI as soon as one week post injury. However, we were unable to 
elicit hindlimb locomotion with lumbar ES. The addition of MLR DBS evoked forelimb locomotion, but the 
hindlimbs remained in a rigid, extended position that was primarily only useful for standing. At 
approximately 4 weeks post injury, lumbar ES began to evoke hindlimb locomotor activity in SCI animals. 
MLR stimulation increased hindlimb EMG amplitudes, limb excursion, stepping frequency, and enhanced 
coordination of limbs during locomotion. Mean hip height, a gross measure of the animal’s ability to weight 
bear, was also significantly increased during MLR DBS. Combined stimulation resulted in a more significant 
increase in walking speed, stepping frequency, and EMG amplitude, and improved interlimb coordination 
and hip height. No significant evidence of adverse parenchymal tissue reaction as a result of electrode 
implantation and stimulation was observed.  
Conclusions. These experiments suggest that both MLR DBS and lumbar ES can acutely and safely improve 
gait parameters in our large animal model of SCI. Furthermore, our experiments indicate that the 
combination of these two interventions may result in greater improvements in several of these gait 
parameters than either intervention alone. This outcome suggests that combining neuromodulation 
strategies in SCI patients might restore even greater levels of function than that currently reported with 
lumbar ES.   
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Introduction: 
 
Persons with high level of Spinal Cord Injury (SCI) requiring mechanical ventilation are at a high risk of 
respiratory infections and reduced survival. There has been limited published literature about long-term 
outcomes in this cohort of patients. The Princess Royal Spinal Injuries Centre (PRSIC), Sheffield is the second 
largest SCI centre in the UK with a 6 ventilated bed capacity. This study aimed to investigate long-term 
outcomes of persons with SCI patients who were admitted with mechanical ventilation for acute SCI 
rehabilitation, including rate of weaning off the ventilator and survival. 
 
Method:  
 
Retrospective cohort study based on the respiratory rehabilitation records. All patients requiring mechanical 
ventilation on admission to the PRSIC were included. Data was obtained from the medical records regarding 
patient demographics including level of SCI, ventilator status on discharge, initial discharge destination, and 
death.  
 
Results: 
 
Between the years 2002 and 2020, among those admitted for acute SCI rehabilitation, 83 were requiring 
mechanical ventilation at admission. 64 (77%) were men. 59 (71%) had high level (C1-C4) of SCI. 35 (42%) 
patients remained ventilated on discharge, with a weaning rate of 55%. More than a third (n=34, 41%) were 
discharged to home. The longest surviving person who remains on ventilator had their SCI 15 years ago. 
Almost a third (n=28) have deceased, 2 of them during their initial admission. The time from date of injury 
to date of death ranged from 10 to 213 months post SCI with a median survival of 28 months (IQR 17, 49). 
The average age at death was 66 years.  
 
Conclusion: 
 
Ventilated patients following SCI are associated with a relatively high risk of mortality and morbidity. 
However, there are long term survivors within our cohort. Further studies to establish factors associated 
with long term survival and quality of life of such patients are warranted.  
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Introduction: Spinal cord injury (SCI) profoundly affects the lives of the partners, family, and friends of those 
who are injured, particularly the lives of those who provide support. Research suggests the support provider 
role affects many behaviours integral to well-being including self-care, social activities, and employment. 
However, few interventions exist to promote engagement in these behaviours among family support 
providers of people with SCI. 
 
Aim: This study aimed to identify 1) behaviours most impacted by the support provider role; 2) theoretical 
barriers and facilitators to identified behaviours; and 3) perceived outcome(s) of impacted behaviours. 
 
Methods: Semi-structured interviews were conducted with family support providers and people with SCI. 
The interview questions targeted behaviours impacted by the support providing role, factors influencing 
those behaviours, and perceived outcomes. All interviews were transcribed verbatim and analyzed both 
inductively and deductively. An inductive thematic analysis was conducted to identify themes of impacted 
behaviours. Barriers and facilitators to identified behaviours were then extracted across all transcripts. Two 
independent coders deductively coded extracted barriers and facilitators using the Theoretical Domains 
Framework (TDF) and calculated interrater reliability. An inductive thematic analysis was then conducted to 
describe themes within each TDF domain. A final inductive thematic analysis was conducted to identify 
perceived outcomes. 
 
Results: Fifteen interviews (mean duration: 1 hour 21 minutes ± 38 minutes), were conducted with 10 
support providers and 5 people with SCI who received support. Participants who were support providers 
included seven partners, two parents, and one sibling of a person with SCI. Eight support providers were 
women with a mean age of 50 ± 7.9 years. Four of the participants with SCI received support from partners 
and one from a parent. Three people with SCI were women with a mean age of 40.5 ± 9.2 years. The 
behaviours described as being impacted by SCI included leisure activities, accessing support and resources, 
providing emotional and practical support, and intimacy. Leisure activities (e.g., exercise, socializing, quiet 
time alone) was the most commonly discussed behaviour. The most prominent TDF domains identified as 
barriers or facilitators to participation in leisure activities were Environmental Context and Resources, 
Beliefs about Consequences, and Emotions. Inter-rater reliability between coders for TDF Coding 
was substantial (61% agreement, Kappa = 0.74, PABAK = 0.93). Leisure activities were perceived to influence 
emotional outcomes, social 
 
roles, outlook, and relationship dynamics between the person with SCI as well as friends and family. 
 
Conclusion: These findings highlight the significant impact of the SCI on a broad range of behaviours that 
promote well-being among family support providers and leisure activities are a primary concern. The results 
indicate that supports and resources to promote leisure activities should target barriers at both individual 
and environmental levels. The identification of theoretical barriers and facilitators of impacted behaviours 



will guide the development of theory- and evidence-based resources to support family support providers of 
people with SCI.
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Introduction: One of the main objectives in spinal cord injury (SCI) rehabilitation is the improvement in 
trunk control, to achieve independence in daily activities, to prevent complications, and in specific cases to 
walk. Also, one of the main causes of death in individuals with a SCI is the cardiovascular complications. In 
order to improve trunk control and cardiovascular function in these individuals, training in a kayak 
ergometer was evaluated. 
   
Objective: To determine the effect of training in a kayak ergometer on trunk control, satisfaction with life, 
independence and cardiovascular function in individuals with SCI. 
 
Methods: A randomized clinical trial was carried out in individuals with a sub-acute SCI with a neurologic 
level below C8. The subjects were randomly assigned to one of the following training groups: 
Group A. Control, with conventional therapy (neuro-propiceptive facilitation) of 30 minutes, 5 days per 
week during 6 weeks. 
Group B: Experimental, with training in kayak ergometer during 30 minutes, 5 times a week during 6 weeks. 
 
Results: 25 patients have been trained (13 in group A and 12 in B). The clinical and demographic variables 
were similar in both groups at the beginning of the study. A statistically significant difference between 
groups is observed for trunk control, final METs and final VO2. Indeed, the score in the trunk control at the 
end of the training is higher in the experimental group than in the control group. In relation to the other 
variables, there is a tendency for the results to be better in the kayak training group, however, the 
difference was not statistically significant. 
 
Conclusion: Kayak ergometer seems to be a good option to improve trunk control, independence, 
cardiovascular function and satisfaction with life in individuals with sub-acute SCI.
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Introduction - Patients with spinal cord injury (SCI) often require complex ventilatory management. 
However, limited data exist on characteristics of these patients and their outcomes after initiation of 
mechanical ventilation. We sought to characterise our cohort of patients with SCI who have received 
mechanical ventilation at our tertiary ventilation centre.  
 
Methods - We performed a retrospective review of all patients with SCI referred to our centre between 
2010 and 2019 with respiratory failure requiring mechanical ventilation. Demographic and clinical data were 
recorded including ventilatory support on discharge, discharge destination and time of death. Patients who 
were discharged with invasive mechanical ventilation (IMV) via tracheostomy were compared with those 
who were discharged either with non-invasive ventilation (NIV) or with no ventilatory support.  
 
Results - 136 adults (63% male) were referred between 2010 and 2019 with respiratory failure. Median 
(IQR) age at time of injury was 46(24-65) years. Median length of time from injury to initiation of ventilation 
was 3(1-14) years. 4% patients were successfully weaned from all mechanical ventilation prior to discharge. 
53% were discharged with IMV and 39% with NIV. 4% of patients died prior to discharge.   Domiciliary 
settings for IMV: IPAP 24(20-26)cmH₂O, EPAP 6(5-8)cmH₂O,  inspiratory time 1.4(1.3-1.5)secs, backup rate 
16(14-18)bpm. Domiciliary settings for NIV: IPAP 20(18-24)cmH₂O, EPAP 6(4-8)cmH₂O,  inspiratory time 
1.3(1.2-1.4)secs, backup rate 16(14-16)bpm. Three patients required daytime NIV. 75% patients were 
discharged with mechanical insufflation-exsufflation therapy (insufflation 38(30-40)cmH₂O, exsufflation -
45(-40--50)cmH₂O, inspiratory time. 2.5(2.3-2.8)secs, expiratory time 2.6(2.3-2.9)secs, pause 2.0(1.6-
2.3)secs). Amongst those discharged, 7% were discharged to a rehabilitation hospital, 28% were discharged 
to a nursing home and 66% were discharged home. Amongst those discharged, 36% have subsequently died 
(during median 4(2-7) years follow-up. Age at death was 68(55-74) years. Length of time from injury to 
death was 6(1-22) years. Age at time of injury was higher in patients discharged with IMV (61(31-73) years) 
compared with those without 39(22-57) years, p=0.002). Length of time from injury to initiation of 
mechanical ventilation was shorter in patients discharged with IMV (1(1-10) years) compared to those 
without, (9(1-19) years) p=0.006). 
 
Conclusion - The majority of patients (92%) referred with respiratory failure following SCI are discharged 
with long-term ventilatory support, and a considerable proportion (28%) require care in long-term 
residential facilities. Three-quarters of patients have ongoing difficulties with secretion clearance 
necessitating mechanical insufflation-exsufflation therapy. Older patients at time of injury were more likely 
to need long-term IMV. Patients with a shorter latency period between injury and onset of respiratory 
failure were more likely to need long-term IMV; this is likely to reflect those individuals who were unable to 
be weaned from IMV following their initial injury. Median survival is considerably longer in SCI patients than 
other groups requiring long-term mechanical ventilation¹, indicating a need for long-term management 
strategies to maximise functional capacity and improve health-related quality of life in this patient 
population.   



 
 
¹Schwarz EI, Mackie M, Weston N et al. (2020).  Time-to-death in chronic respiratory failure on home 
mechanical ventilation: A cohort study. Respiratory medicine, 162:105877 
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Introduction:  
 
The self-sufficiency instructors are an experienced wheelchair users who can be a people close to the client 
and at the same time motivators in client´s further development. They show the client key activites of daily 
living. From the simplest basic tasks such as brushing teeth or preparing food, through trasfers to a bed and 
getting dressed, to loading a wheelchair into a car. They also provides counseling in essentials areas that a 
person with a spinal cord injury goes through. This includes sensitive topics such as sexuality and defecation. 
They try to make the acquired information and skills applicable at the home environment and real life. The 
role directly supports the occupational therapists. At the same time being able to perceive the client's 
problems with different eyes thanks to direct experience gained during life in a wheelchair. The instructors 
can very quickly estimate the real possibilities of the client and pushe their limits. They bring unique insights 
to the multidisciplinary team. They also cooperates with the psychology department and have an important 
role in group meetings, where they make perfectuse of their KNOW-HOW. 
  
Results:  
The self-sufficiency instructors are a new specialists in the multidisciplinary team. They have an important 
role in group meetings, where share their KNOW-HOW. 
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Introduction: Neurogenic lower urinary tract dysfunction (NLUTD) following spinal cord injury (SCI) is 
characterized by storage and voiding disorders, often impairing quality of life. Although the mortality 
related to complications of neurogenic bladder has decreased, the optimal treatment can be challenging. 
Sacral neuromodulation (SNM) is a minimally invasive approach based on applying electrical impulses to the 
sacral nerve, often S3 root, which regulates the bladder and pelvic floor reflexes, to modify the behavior of a 
deficient neuronal arch. It’s considered successful if there’s an improvement greater than 50% of the 
symptoms, possibly leading to a permanent implantation stimulus system. Despite lacking validation, SNM 
in SCI is considered a therapeutical option in this setting. We aim to report a clinical case of a permanent 
implantation of SNM in a SCI patient. 
Methods: We reviewed the patient clinical records.  
Results: 57-year-old female with chronic post-traumatic cervical SCI (AIS D neurological level C8) with 
chronic urinary retention, performing intermittent urethral catheterization every 5 hours. Bowel was 
managed with a suppository every other day, without fecal leakage. Urodynamics revealed a large bladder 
capacity and detrusor areflexia. A temporary implant was tested for one month, resulting in fecal 
continence, micturition with low volume and improvement of bladder sensitivity. A permanent device was 
implanted. Afterwards, she maintained good bowel function, however spontaneous micturition was not 
sustained, with regression to the baseline vesical status. 
Conclusion: Despite positive results following temporary implantation of SNM, vesical status did not 
improve after permanent placement. NLUTD secondary to SCI remains a challenging condition. Previous 
studies have concluded that SNM should be pondered in incomplete SCI patients with chronic retention or 
neurogenic detrusor overactivity (NDO) before considering more invasive surgery. Our patient recovered 
fecal continence, a positive effect in intestinal function, with improvement in quality of life. Further studies 
are needed to support this therapeutical option. 
 


