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ABSTRACT
Introduction: In low-income and middle-income
countries, people with spinal cord injury (SCI) are
vulnerable to life-threatening complications after they
are discharged from hospital. The aim of this trial is
to determine the effectiveness and cost-effectiveness
of an inexpensive and sustainable model of
community-based care designed to prevent and
manage complications in people with SCI in
Bangladesh.
Methods and analysis: A pragmatic randomised
controlled trial will be undertaken. 410 wheelchair-
dependent people with recent SCI will be randomised
to Intervention and Control groups shortly after
discharge from hospital. Participants in the
Intervention group will receive regular telephone-
based care and three home visits from a health
professional over the 2 years after discharge.
Participants in the Control group will receive standard
care, which does not involve regular contact with
health professionals. The primary outcome is all-
cause mortality at 2 years. Recruitment started on 12
July 2015 and the trial is expected to take 5 years to
complete.
Ethics and dissemination: Ethical approval was
obtained from the Institutional Ethics Committee at
the site in Bangladesh and from the University of
Sydney, Australia. The study will be conducted in
compliance with all stipulations of its protocol, the
conditions of ethics committee approval, the
NHMRC National Statement on Ethical Conduct in
Human Research (2007), the Note for Guidance on
Good Clinical Practice (CPMP/ICH-135/95) and the
Bangladesh Guidance on Clinical Trial Inspection
(2011). The results of the trial will be disseminated
through publications in peer-reviewed
scientific journals and presentations at scientific
conferences.
Trial registration numbers:
ACTRN12615000630516, U1111-1171-1876.

INTRODUCTION
The incidence of spinal cord injury (SCI) in
low-income countries is four times that in
high-income countries.1–4 In most low-
income countries, people who sustain a SCI
are discharged home with little access to
support services. Not surprisingly, they often
then develop life-threatening complications.
Many die within a few years of discharge.5–11

We have recently shown that 19% of
wheelchair-dependent patients discharged
from a large SCI unit in Bangladesh die
within 2 years of discharge.11 The median
(interquartile) age in this sample was
32 years (25–44) and the most common
cause of death was sepsis due to pressure
ulcers.11–14 There are no directly comparable
data from high-income countries but death

Strengths and limitations of this study

▪ This will be the first large, high-quality trial to
determine the effect of post-hospital community-
based care on mortality in people with spinal
cord injury. It is also among the first randomised
trials of community-based care for people with
physical disabilities in low- or middle-income
countries.

▪ The results of this trial will have implications for
the development of inexpensive models of care
for people with spinal cord injury and possibly
also other causes of physical disability in low-
and middle-income countries.

▪ The trial is being conducted from one specialised
spinal cord injury unit in Bangladesh, which may
not be representative of all people with spinal
cord injury or hospitals in low-income and
middle-income countries.
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in the first 2 years following discharge in those <40 years
of age is unusual.15 16

Pressure ulcers and most other complications of SCI
can be prevented and treated through education and
with simple, inexpensive home-based treatments, as out-
lined in numerous international clinical practice guide-
lines.17–22 These include strategies such as the provision
of foam overlays on beds, regular change in position,
appropriate bladder drainage, high-fibre diet and good
fluid intake. The key to successful prevention and treat-
ment of complications is not costly or complex medical
interventions, but rather, patient and family monitoring,
education and support.3 23 High-income countries have
well-developed systems to provide community-based
health services, especially in the period immediately
after discharge, when patients are most vulnerable to
complications. But it is not economically feasible to
provide the same services in low-income countries. An
inexpensive and sustainable model of community-based
care is required.
The high incidence of serious but preventable compli-

cations following SCI in Bangladesh suggests that a suit-
able intervention could yield large health and social
benefits at relatively little cost.3 We have developed a
low-cost, sustainable community-based model of care for
people who have returned home after SCI. The model
of care involves regular telephone-based monitoring and
provision of ongoing education, support and advice,
along with a limited home-based service. The service
can be provided in the first 2 years following discharge,
when patients are most vulnerable to complications. It is
thought that if high-risk patients can be supported over
the first 2 years, most will go on to learn self-help skills
and will become competent at managing their
disabilities.
Inexpensive, community-based models of care for

people with physical disabilities in low-income and
middle-income countries are widely advocated.24 25 So it
is surprising that there is very little robust data that dem-
onstrate the effectiveness or cost-effectiveness of such
interventions. Existing community-based models of care
in low-income and middle-income countries are gener-
ally not based on rigorous evidence. A systematic and
evidence-based approach to the provision of healthcare
for the disabled is required.26–29 In particular, a high-
quality clinical trial is essential to provide unbiased and
precise estimates of the effectiveness and cost-
effectiveness of a sustainable model of community-based
care for people with SCI.

Aim
The aim of the Community-based InterVentions to
prevent serIous Complications (CIVIC) trial is to provide
unbiased and precise estimates of the effectiveness and
cost-effectiveness of a model of community-based care
for wheelchair-dependent people with SCI who have
been discharged from hospital in Bangladesh. The
primary hypothesis is that the community-based model

of care will be more effective than standard care in redu-
cing all-cause mortality at 2 years. The secondary hypoth-
eses are that the community-based model of care will be
more effective than standard care in decreasing the
burden of complications, decreasing the prevalence and
severity of pressure ulcers, decreasing depression,
improving quality of life, improving independence and
increasing participation. In addition, it is hypothesised
that the community-based model of care will be cost-
effective from a health provider perspective.

METHODS AND ANALYSIS
Design
A pragmatic randomised controlled trial will be under-
taken. The trial is investigator initiated. The protocol has
been registered prospectively with the Australia New
Zealand Clinical Trials Registry (ACTRN12615000630516).

Participants
The trial will have broad inclusion criteria in keeping
with its pragmatic orientation. A person will be eligible
to participate if he or she has sustained a traumatic or
non-traumatic SCI within the last 2 years, is aged
15 years or over at the time of consent, is an inpatient at
the Centre for the Rehabilitation of the Paralysed in
Bangladesh, requires a wheelchair for mobility on a
daily basis and is about to be discharged home. People
will be excluded if they are planning to move to another
country following discharge or if they are to be trans-
ferred to another hospital for medical care. Participants
will be provided with trial information sheets. Trial staff
will obtain written informed consent from all partici-
pants prior to inclusion in the trial.

Recruitment strategy and time frame
Four hundred and ten patients will be recruited prior to
their discharge from the Centre for the Rehabilitation
of the Paralysed. The Centre is a 100-bed spinal injury
unit that admits 360 patients a year, making it one of the
largest spinal injury units in the world.30 We estimate
that it will take 2 years to recruit the required sample
based on data collected from admissions and discharges
in 2011.11

Recruitment started on 12 July 2015. Fifty-three parti-
cipants were randomised between that date and 22
October 2015.

Assignment of intervention
Randomisation is stratified by severity of injury (paraple-
gia or tetraplegia). The allocation schedule was computer
generated by an Australian-based investigator (RH). The
schedule is concealed from potential participants, trial
staff and investigators, except one investigator (RH) and
two India-based trial staff members not involved in
recruitment. Randomisation will occur shortly after dis-
charge from hospital. The site coordinator will contact
the central randomisation unit by email, whereupon the
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central randomisation unit will notify the site coordinator
of treatment assignment. Eligible participants will be ran-
domised to one of two groups: an Intervention group
that will receive community-based care or a Control
group that will receive standard care.

Interventions
Intervention group
Participants allocated to the Intervention group will
receive telephone-based support and a limited number of
home visits in the first 2 years following discharge.
Community-based healthcare workers or healthcare pro-
fessionals will contact participants by telephone fort-
nightly in the first year and monthly in the second year.
During the call, participants will be screened for compli-
cations using purpose-designed forms. Specifically, the
healthcare workers will screen participants for pressure
ulcers, urinary tract infection, bowel impaction, bladder
infection, depression, autonomic dysreflexia and respira-
tory complications. At the first indication of any of these
complications, the healthcare workers will provide advice
to participants and their families about management,
and then closely monitor them by telephone until the
complication is resolved. The healthcare workers will
refer participants to local service providers where neces-
sary and when possible. The advice will follow inter-
national clinical practice guidelines17 18 20–22 31–34

appropriately modified for the Bangladesh context.
Where available and appropriate, the camera and video
facilities of smartphones will be used to help monitor a
participant’s condition. The healthcare workers will also
provide ongoing education, support and advice over the
telephone. They will reinforce self-help strategies import-
ant for preventing complications, minimising psycho-
logical stress and enhancing social engagement. They will
also speak to and support participants’ families.
On three occasions, the healthcare workers will also

visit participants and their families in their homes.
There will be two home visits in the first year and one
home visit in the second year. At each home visit, the
healthcare worker will assess the participant’s home situ-
ation and provide advice as needed. For example, they
will review cushions and mattresses used to prevent pres-
sure ulcers, and provide advice on wound treatment,
bladder and bowel management, and other aspects of
ongoing care. Healthcare workers will seek solutions to
mobility and self-care limitations. On the first home visit,
the healthcare workers will also provide participants with
a pictorial educational booklet specifically created for
the trial. Participants will be provided with items of care
such as wound dressings and urinary catheters if they
cannot otherwise afford these items. The number of
phone calls and home visits provided to the
Intervention participants will be monitored.

Control group
Participants allocated to the Control group will receive
the level of postdischarge care currently provided by the

Centre for the Rehabilitation of the Paralysed. That is, a
social worker may telephone participants once after dis-
charge. In addition, participants with tetraplegia
deemed at high risk of complications by the social
worker may receive one home visit. The format of these
telephone contacts and home visits will not be struc-
tured but will typically include a discussion around any
problems since discharge.

Outcome measures
Outcomes will be measured at 2 years in participants’
homes. Most outcomes will also be measured at baseline
(ie, prior to randomisation while participants are still in
hospital). Outcome data will be collected by blinded
assessors. The success of blinding (patterns of belief
about allocations of participants) will be monitored and
reported. Extensive contact details for all participants
will be collected at baseline to minimise loss to
follow-up.
The primary outcome is all-cause mortality.

Bangladesh does not have a death registry so the date of
death will be confirmed by interviewing next of kin or
carers at 2 years. Wherever possible, independent cor-
roboration of the date of death will be obtained, for
example, from local community leaders.35

The secondary outcome measures will be burden of
complications, prevalence and severity of pressure
ulcers, depression, quality of life, independence and par-
ticipation. Questionnaires used to elicit self-reported out-
comes will be administered in the Bangla language,
under the guidance of the assessor. The details of each
secondary outcome are as follows:
1. The burden of complications will be measured using the

SCI Secondary Conditions Scale (SCI-SCS).36 37 This
is a 16-item scale. Each item is scored from 0 (did
not experience the complication in the last
3 months) to 3 (significant or chronic problem over
the past 3 months). The score for each item will be
determined by the assessor after asking the partici-
pant any question deemed relevant and after physic-
ally examining the participant, if necessary. The
scores will be summed to provide an overall score
with a total possible score of 48, where 0 represents
no complications and 48 represents severe complica-
tions over the past 3 months. Incidence of complica-
tions over the 2-year period after discharge will not
be measured because doing so would require
ongoing monitoring of participants in the Control
group, which is not feasible and could contaminate
the intervention.

2. The presence of pressure ulcers will be evaluated by
the assessor. He or she will inspect the participant’s
skin for pressure ulcers. Skin damage due to injuries
not related to pressure (eg, cuts or burns) will not be
included. Prevalence of pressure ulcers at 2 years,
rather than incidence of pressure ulcers over 2 years,
will be measured to avoid the need for ongoing
monitoring of participants in the Control group.
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This would not be feasible and could contaminate
the intervention.

3. Severity of pressure ulcers will be assessed using the
Pressure Ulcer Scale for Healing V.3 (PUSH). The
assessor will examine the participant and rate any
pressure ulcers on a scale of 0–17. The rating takes
into account the area of the pressure ulcer, amount
and type of exudate, and extent of tissue damage.38

Area of the pressure ulcer will be measured using
commercially available grid paper designed for this
purpose. If a participant has more than one pressure
ulcer, the worst pressure ulcer will be assessed. The
PUSH is the most widely used tool for assessment of
pressure ulcers and has demonstrated validity and
sensitivity.39 40

4. Depression will be assessed using the Center for
Epidemiologic Studies Depression Scale revised
version (CESD-R). The CESD-R is a widely used
instrument to screen for depression and depressive
disorders. It measures symptoms defined by the
American Psychiatric Association Diagnostic and
Statistical Manual (DSM-IV) for a major depressive
episode. The questionnaire contains 20 items, each
scored on a four-point scale. Each item refers to feel-
ings in the past week. Scores are tallied to a total
score of 60, where higher scores are indicative of
more depressive symptoms. The CESD-R has been
translated into the Bangla language.41 42 The ques-
tionnaire will be administered as a self-reported ques-
tionnaire under the guidance of the assessor.

5. Health-Related Quality of Life will be self-assessed
using the Short Form Health Survey-12 (SF12) ques-
tionnaire. The SF12 consists of 12 questions designed
to measure functional health and well-being from the
individual’s perspective, and is derived from the phys-
ical and mental domains of the SF36. The question-
naire has been translated into the Bangla language43

and will be administered as a self-reported question-
naire under the guidance of the assessor.

6. Independence will be assessed using the Spinal Cord
Independence Measure Self Report (SCIM-SR).44

This is a 16-item test covering key aspects of inde-
pendence. It rates self-care (4 items), respiration and
sphincter management (4 items), and mobility (8
items).45 Each item is scored and weighted differently
but summed to an overall score of 100 points, where
a higher score reflects more independence than a
lower score. The SCIM is a valid and sensitive
measure of independence for this population.46–48

The self-report version44 intended for telephone
interview will be administered by the assessor during
the face-to-face assessments.

7. Participation will be assessed using the eight partici-
pation items of the World Health Organisation
Disability Assessment Schedule V.2 36 Item self-report
questionnaire (WHODAS 2.0).49 WHODAS 2.0 is a
generic assessment tool for measuring health and dis-
ability. It was developed to be administered for all

health conditions, across all cultures, and is valid in
both, clinical and general populations. The partici-
pant is asked how much of a problem they have had
with each item over the past 30 days. Each item is
scored on a five-point scale ranging from none
(1 point) to extreme/cannot do (5 points). The
scores will be tallied to provide an overall score with
a total possible score of 40, where 0 represents no
problems with community participation and 40 repre-
sents extreme problems with participation. The offi-
cially translated Bangla version of the WHODAS will
be administered as a self-reported questionnaire
under the guidance of the assessor.

8. Out-of-bed, out-of-house and employment activities
will be assessed only at the 2-year assessment. These
three additional questions ask participants if they (i)
got out of bed, (ii) got out of the house and (iii)
engaged in paid work in the preceding week; and if
so, on how many days in the preceding week this
occurred. The questions have been devised specific-
ally for this trial and translated into the Bangla lan-
guage. The three questions will be self-administered
under the guidance of the blinded assessor.
In addition, cost data will be collected. Participants

will be asked to estimate the costs incurred over the
2 years since discharge that relate to their SCI. This may
include, for example, costs of hospitalisation, visit to
doctors or healthcare workers, transport for medical or
rehabilitation care, catheters, wheelchairs, cushions, mat-
tresses, vocational training, set-up for new employment,
wound dressings, medications, standing or rehabilitation
equipment, home modifications and vocational training.
The costs of care and goods or services provided as part
of the trial, including staff and training costs, will also be
assessed. If participants do not know the costs of an item
or service, they will be asked to provide a detailed
description so an estimate of the cost can be obtained.

Sample size
The sample size of 410 gives a better than 80% probabil-
ity of detecting an increase in survival from 83%11 to
93% at 2 years with a two-sided log-rank test, uniform
follow-up time of 2 years, loss to follow-up in both
groups of 15% at 2 years and α of 0.05.

Data analysis
Statistical plan
All analyses will be conducted on an intention-to-treat
basis, with the possible exception of secondary analyses,
which will estimate complier average causal effects and
survivor average causal effects. Complier average causal
effects50 on primary and secondary outcomes will be esti-
mated if there is substantial non-compliance with the
intervention, and survivor average causal effects51 of sec-
ondary outcomes will be estimated if there is a substan-
tially different survival in the Intervention and Control
groups. The analysis will follow a detailed statistical plan
developed prior to inspection of the data.
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Effectiveness analysis
The primary effectiveness analysis will compare the
rates of all-cause mortality in the Intervention and
Control groups using the log-rank test (two-tailed
α=0.05). Between-group comparisons of secondary out-
comes will be conducted using linear models. In these
models, the outcome will be a linear function of a
dummy-coded variable representing group member-
ship (Intervention or Control group) and a dummy-
coded variable for stratum (paraplegia or tetraplegia).
Baseline scores will be included in the model to
increase statistical precision and statistical power.52 If
more than 5% of data are missing for a particular ana-
lysis, multiple imputation will be used to account for
the missing data provided the assumption of missing at
random appears plausible.53

Cost-effectiveness analysis
The cost-effectiveness analysis will initially involve a trial-
based economic evaluation based on differences
observed between groups in costs, overall survival and
quality-adjusted survival at 2 years. This will enable an
estimate of an incremental cost per Quality Adjusted
Life Year of the intervention over standard care.
Given that the potential survival advantage will largely

be that which occurs beyond 2 years, a model-based
evaluation will be conducted through a state-transition
model that extrapolates long-term costs and outcomes
(survival and quality of life). A literature review and trial
data will be used to establish the parameters in the
model, including transition probabilities between health
states, and costs and quality of life associated with such
states. Locally relevant life tables will be used to estimate
survival. These analyses will be based on the perspective
of the healthcare provider. We recognise that this per-
spective is limited and that a broader perspective would
capture costs borne by people with SCI (eg, for local
healthcare services or equipment) and society. However,
such costs are normally captured by diary-keeping or
regular telephone follow-up. In the context of this trial,
it is not feasible to ask participants to keep diaries, and
regular follow-up of Control group participants would
risk contamination of interventions. Instead, by taking
the perspective of the healthcare provider, we will iden-
tify, measure and value costs incurred by provision of ser-
vices to both, the Intervention and Control groups.
Costs will be valued using standard economic evaluation
guidelines. Costs will be expressed in real terms. Future
costs and outcomes will be discounted at 5% per
annum. The robustness of findings will be examined in
sensitivity analyses.
As in all economic evaluations, the costs captured in

this trial are likely to be skewed, so non-parametric boot-
strap methods will be used for hypothesis tests and inter-
val estimation. A threshold incremental cost-effectiveness
ratio of three times gross domestic product per capita
will be used to assess value for money.54

Data integrity
Data will be collected in paper format, transferred to
George Clinical India, and entered into an electronic
database. The data files will have identifying information
removed and will be kept confidential and secure, but
the data will be re-identifiable. The original Case Report
Forms will be stored at the Centre for the Rehabilitation
of the Paralysed. Electronically transcribed data will be
stored and managed by the Biostatistics and Data
Management Division of George Clinical India. Data will
be double-entered with automated checks for errors.
Data queries will be emailed to the site coordinator and
stored on the database. George Clinical India has rigor-
ous procedures for data protection and backup in place.

Trial management
The trial will be managed by a Steering Committee,
a Management Committee and an Advisory Committee.

Site monitoring
Trial monitoring will be performed by staff from George
Clinical India in coordination with the Senior Project
Manager and the Clinical Research Associate. George
Clinical India is affiliated with the George Institute of
Global Health, Australia, and has extensive experience
managing and monitoring large-scale clinical trials in
Asia. Best practice conduct of the trial will be ensured
through frequent monitoring by phone and in person
(where possible). Site visits and site contacts will enable
the independent monitors to maintain current, personal
knowledge of the trial through review of the records,
comparison with source documents, and observation
and discussion of the conduct of the trial with the inves-
tigators and Site Coordinator. The monitors will be
responsible for monitoring adherence to the protocol
and with local and international guidelines,55–57 as well
as ensuring completion of the Case Report Forms and
other documentation. In order to ensure the accuracy of
data, the monitors, auditors, regulatory agencies, repre-
sentatives of the Steering Committee, Management
Committee and Ethics Committee will be given direct
access to source documents, if requested. Anonymity of
participants will be maintained at all times.

Trial monitoring
An independent Data Monitoring Committee (DMC)
will meet periodically to monitor the safety of trial parti-
cipants and the quality of trial data. The responsibilities
and procedures of the DMC have been detailed in a
DMC Charter.58 The DMC will conduct an unblinded
interim analysis of effectiveness and safety end points
once 205 participants have completed the trial. The
DMC may recommend continuing the trial, early ter-
mination of the trial, or modification of the trial. A rec-
ommendation to terminate the trial early will be made
only if there is clear evidence of a clinically important
beneficial or harmful effect. The trial will not be
stopped early on the grounds of futility.
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Provenance and ethical review
The study will be conducted in compliance with all sti-
pulations of this protocol, the conditions of ethics com-
mittee approval, the National Health and Medical
Research Council National Statement on Ethical
Conduct in Human Research (2007),59 the Note for
Guidance on Good Clinical Practice (CPMP/ICH-135/
95)56 and the Bangladesh Guidance on Clinical Trial
Inspection (2011).55

Ethic approval will be sought for all protocol modifica-
tions. Any changes to the protocol will be updated on
the registry.

Serious adverse events
A serious adverse event will be defined as any event that
results in death, is life-threatening, requires inpatient hos-
pitalisation or prolongation of existing hospitalisation, or
results in a persistent or significant disability or incapacity.
Serious adverse events will be recorded and reported to
the lead Human Research Ethics Committee.

Dissemination plan
The results of this study will be published in peer
reviewed journals. It is expected that the principal inves-
tigators will co-author primary reports of the trial.
Associate Investigators and trial staff may also be invited
to author publications where appropriate (eg, provided
they comply with the International Committee of
Medical Journal Editors’ policy on authorship) at the
discretion of the Steering Committee. Results will also
be presented at national and international conferences.
To maximise the benefits to research, the re-identifiable
data may be provided to approved and appropriately
qualified researchers for use in future as-yet unidentified
research studies.

DISCUSSION
The CIVIC trial will provide unbiased and precise esti-
mates of the effectiveness and cost-effectiveness of an
inexpensive and sustainable model of community-based
care for people with SCI in Bangladesh. Evidence of
effectiveness and cost-effectiveness will have widespread
implications for provision of health services for people
with SCI and other conditions that cause serious disabil-
ity in low-income and middle-income countries.
It is anticipated that the trial will take 5 years to com-

plete. The first participant was randomised on 12 July
2015. It is expected outcome assessments will be com-
pleted in 2019.

Author affiliations
1Centre for the Rehabilitation of the Paralysed, Savar, Dhaka, Bangladesh
2John Walsh Centre for Rehabilitation Research, Kolling Institute, Sydney
Medical School/Northern, University of Sydney, c/o Royal North Shore
Hospital, St Leonards, New South Wales, Australia
3Livability International, Enniskillen, Co Fermanagh N, Ireland
4George Institute for Global Health, University of Sydney, Camperdown, New
South Wales, Australia

5Indian Spinal Injuries Centre, New Delhi, India
6Clinic for Spinal Cord Injuries, Rigshospitalet, University of Copenhagen,
Hornbæk, Denmark
7George Clinical, The George Institute for Global Health, Bangalore, India
8Neuroscience Research Australia (NeuRA), Randwick, New South Wales,
Australia

Contributors MSH, LAH, RDH, IC, RL, SJB, SM and VT were responsible for
the design of the intervention and the trial. MSH, LAH, RDH, IC, RL, SJ, SM,
VT, FB-S, IC, RL and HSC secured funding. RDH and QL are responsible for
statistical design and analysis. JB is responsible for trial support, including
contributions to data acquisition and analysis and drafting the work. SJ is
responsible for the economic analyses. MSH, MSI, VT, SM and AR are
responsible for the local site. MD is the trial coordinator. All the authors have
read and approved the final manuscript.

Funding The trial is investigator driven. It is funded by a 5-year grant from
the National Health and Medical Research Council of Australia (APP1080259).

Competing interests None declared.

Ethics approval Ethics Review Committees of the Centre for the
Rehabilitation of the Paralysed, Bangladesh (CRP-R&E-0401-126), and the
University of Sydney, Australia (2015/041).

Provenance and peer review Not commissioned; peer reviewed for ethical
and funding approval prior to submission.

Data sharing statement To maximise the benefits to research, the
re-identifiable data may be provided to approved and appropriately qualified
researchers for use in future as-yet unidentified research studies.

Open Access This is an Open Access article distributed in accordance with
the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this work non-
commercially, and license their derivative works on different terms, provided
the original work is properly cited and the use is non-commercial. See: http://
creativecommons.org/licenses/by-nc/4.0/

REFERENCES
1. Hansen CH, Mahmud I, Bhuiyan AJ. Vocational reintegration of

people with spinal cord lesion in Bangladesh—an observational
study based on a vocational training project at CRP. Asia Pacific Dis
Rehabil J 2007;18:63–75.

2. Wyndaele M, Wyndaele JJ. Incidence, prevalence and epidemiology
of spinal cord injury: what learns a worldwide literature survey?
Spinal Cord 2006;44:523–9.

3. Ackery A, Tator C, Krassioukov A. A global perspective on spinal
cord injury epidemiology. J Neurotrauma 2004;21:1355–70.

4. Norton L. Australian Institute of Health and Welfare. Spinal Cord
Injury, Australia 2007–08. Injury research and statistics series no.
52. Cat. no. INJCAT 128. Canberra: AIHW, 2010.

5. Gosselin RA, Coppotelli C. A follow-up study of patients with spinal
cord injury in Sierra Leone. Int Orthop 2005;29:330–2.

6. Michael M, Roth K. Against all odds: a qualitative study of
rehabilitation of persons with spinal cord injury in Afghanistan. Spinal
Cord 2012;50:864–8.

7. Singh R, Dhankar SS, Rohilla R. Quality of life of people with spinal
cord injury in Northern India. Int J Rehabil Res 2008;31:247–51.

8. Razzak A, Helal SU, Nuri RP. Life expectancy after spinal cord injury
in a developing country—a retrospective study at CRP, Bangladesh.
Disabil CBR Inclusive Dev 2011;22:114–23.

9. Scovil CY, Ranabhat MK, Craighead IB, et al. Follow-up study of
spinal cord injured patients after discharge from inpatient
rehabilitation in Nepal in 2007. Spinal Cord 2012;50:232–7.

10. Scovil C, Ranabhat M, Craighead I, et al. One-year follow-up study
of spinal cord injured patients in Nepal after discharge from inpatient
rehabilitation. In: The 8th Asian Spinal Cord Network Conference.
Nepal, Kathmandu, 2009.

11. Hossain MS, Rahman MA, Herbert RD, et al. Two-year survival
following discharge from hospital after spinal cord injury in Bangladesh.
Spinal Cord 2015: advance online publication 16 June 2015. doi:1038/
sc.2015.2092

12. Hossain MS, Rahman MA, Bowden JL, et al. Psychological and
socioeconomic status, complications and quality of life in people with
spinal cord injuries after discharge from hospital in Bangladesh:

6 Hossain MS, et al. BMJ Open 2016;6:e010350. doi:10.1136/bmjopen-2015-010350

Open Access

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1038/sj.sc.3101893
http://dx.doi.org/10.1089/neu.2004.21.1355
http://dx.doi.org/10.1007/s00264-005-0665-3
http://dx.doi.org/10.1038/sc.2012.113
http://dx.doi.org/10.1038/sc.2012.113
http://dx.doi.org/10.1097/MRR.0b013e3282fb7d25
http://dx.doi.org/10.5463/dcid.v22i2.34
http://dx.doi.org/10.1038/sc.2011.119
http://dx.doi.org/2010.1038/sc.2015.2092
http://dx.doi.org/2010.1038/sc.2015.2092
http://dx.doi.org/2010.1038/sc.2015.2092


a cohort study. Spinal Cord 2015; advance online publication 13 Oct
2015. doi:10.1038/sc.2015.179

13. Zakrasek EC, Creasey G, Crew JD. Pressure ulcers in people with
spinal cord injury in developing nations. Spinal Cord 2015;53:7–13.

14. Levy LF, Makarawo S, Madzivire D, et al. Problems, struggles and
some success with spinal cord injury in Zimbabwe. Spinal Cord
1998;36:213–18.

15. Middleton JW, Dayton A, Walsh J, et al. Life expectancy after spinal
cord injury: a 50-year study. Spinal Cord 2012;50:803–11.

16. Strauss DJ, Devivo MJ, Paculdo DR, et al. Trends in life expectancy
after spinal cord injury. Arch Phys Med Rehabil 2006;87:1079–85.

17. Consortium for Spinal Cord Medicine. Consumer guide: bladder
management following spinal cord injury: what you should know.
A guide for people with spinal cord injury. Washington DC:
Paralyzed Veterans of America, 2011.

18. Regan M, Teasell R, Keast D, et al. Pressure ulcers following spinal
cord injury. In: Eng JJ, et al, eds. Spinal cord injury rehabilitation
evidence. Vancouver 2010:20.21–48.

19. Krassioukov A, Warburton DER, Teasell RW, et al. Autonomic
dysreflexia. In: Eng JJ, et al, eds. Spinal cord injury rehabilitation
evidence. Vancouver 2006:17.11–27.

20. Consortium for Spinal Cord Medicine. Respiratory management
following spinal cord injury: a clinical practice guideline for
health-care professionals. Washington DC: Paralyzed Veterans of
America, 2005.

21. Consortium for Spinal Cord Medicine. Acute management of
autonomic dysreflexia: individuals with spinal cord injury presenting
to health-care facilities. Washington DC: Paralyzed Veterans of
America, 2001.

22. Consortium for Spinal Cord Medicine. Depression following spinal
cord injury: a clinical practice guideline for primary care physicians.
Washington DC: Paralyzed Veterans of America, 1998.

23. Wolfe DL, Potter PJ, Sequeira KAJ. Overcoming challenges: The
role of rehabilitation in educating individuals with SCI to reduce
secondary conditions. Top Spinal Cord Inj Rehabil 2004;10:41–50.

24. World Health Organization and The World Bank. World Report on
Disability. Geneva: World Health Organization, 2011.

25. World Health Organization. Community-based rehabilitation: CBR
guidelines. Health component. Malta: World Health Organization,
2010.

26. Price P, Kuipers P. CBR action research—current status and future
trends. Asia Pacific Dis Rehabil J 2000;1:59–72.

27. Kuipers P, Harknett S. Considerations in the quest for evidence in
community based rehabilitation. Asia Pacific Dis Rehabil J
2008;19:3–14.

28. Velema JP, Ebenso B, Fuzikawa PL. Evidence for the effectiveness
of rehabilitation-in-the-community programmes. Lepr Rev
2008;79:65–82.

29. Kuipers P, Wirz S, Hartley S. Systematic synthesis of
community-based rehabilitation (CBR) project evaluation reports for
evidence-based policy: a proof-of-concept study. BMC Int Health
Hum Rights 2008;8:3.

30. Centre for the Rehabilitation of the Paralysed. Annual Report: July
2009 to June 2012. Bangladesh: CRP Printing Press.

31. Sheel AW, Reid WD, Townson AF, et al. Respiratory management
following spinal cord injury. In: Eng JJ, et al, eds. Spinal cord injury
rehabilitation evidence. Vancouver 2006:8.1–8.30.

32. Orenczuk S, Slivinski J, Teasell RW. Depression following spinal
cord injury. In: Eng JJ, et al, eds. Spinal cord injury rehabilitation
evidence. Vancouver 2006:10.11–9.

33. Consortium for Spinal Cord Medicine. Pressure ulcer prevention and
treatment following spinal cord injury: a clinical practice guideline for
health-care professionals. Washington DC: Paralyzed Veterans of
America, 2000.

34. Australian Wound Management Association. Pan pacific clinical
practice guideline for the prevention and management of pressure
injury. WA: Cambridge Media Osborne Park, 2012.

35. Qomariyah SN, Braunholtz D, Achadi EL, et al. An option for
measuring maternal mortality in developing countries: a survey
using community informants. BMC Pregnancy Childbirth
2010;10:74.

36. Kalpakjian CZ, Scelza WM, Forchheimer MB, et al. Preliminary
reliability and validity of a Spinal Cord Injury Secondary Conditions
Scale. J Spinal Cord Med 2007;30:131–9.

37. Arora M, Harvey LA, Lavrencic L, et al. A telephone-based version
of the Spinal Cord Injury Secondary Conditions Scale: a reliability
and validity study. Spinal Cord 2015; advance online publication 21
July 2015. doi:10.1038/sc.2015.119

38. Gardner SE, Frantz RA, Bergquist S, et al. A prospective study of
the Pressure Ulcer Scale for Healing (PUSH). J Gerontol A Biol Sci
Med Sci 2005;60:93–7.

39. Günes UY. A prospective study evaluating the pressure ulcer scale
for healing (PUSH Tool) to assess stage II, stage III, and stage IV
pressure ulcers. Ostomy Wound Manage 2009;55:48–52.

40. Stotts NA, Rodeheaver GT, Thomas DR, et al. An instrument to
measure healing in pressure ulcers: Development and validation of
the pressure ulcer scale for healing (PUSH). J Gerontol A Biol Sci
Med Sci 2001;56:M795–9.

41. Rahman M, Rahman MA, Flora MS, et al. Depression and its
association with socio-demographic characteristics among type 2
diabetes mellitus patients of Bangladesh. Mymensingh Med J
2012;21:490–6.

42. Tsutsumi A, Izutsu T, Islam MDA, et al. Depressive status of leprosy
patients in Bangladesh: Association with self-perception of stigma.
Lepr Rev 2004;75:57–66.

43. Feroz AH, Islam MN, ten Klooster PM, et al. The Bengali Short
Form-36 was acceptable, reliable, and valid in patients with
rheumatoid arthritis. J Clin Epidemiol 2012;65:1227–35.

44. Fekete C, Eriks-Hoogland I, Baumberger M, et al. Development and
validation of a self-report version of the Spinal Cord Independence
Measure (SCIM III). Spinal Cord 2013;51:40–7.

45. Catz A, Itzkovich M, Steinberg F, et al. The Catz-Itzkovich SCIM:
a revised version of the Spinal Cord Independence Measure. Disabil
Rehabil 2001;23:263–8.

46. Wolfe DL, Hsieh JTC, Curt A, et al. SCIRE research team.
Neurological and functional outcomes associated with SCI
rehabilitation. Top Spinal Cord Inj Rehabil 2007;13:11–31.

47. Marino RJ. Domains of outcomes in spinal cord injury for clinical
trials to improve neurological function. J Rehabil Res Dev
2007;44:113–21.

48. Miller WC, Curt A, Elliott S, et al. Outcome Measures. In: Eng JJ,
et al, eds. Spinal cord injury rehabilitation evidence. Vancouver
2006:22.1–22.89.

49. http://www.who.int/classifications/icf/whodasii/en/ World Health
Organization. (accessed 6 Aug 2013).

50. Imbens G, Rubin D. Causal inference for statistics, social, and
biomedical sciences: an introduction. New York: Cambridge
University Press, 2015.

51. VanderWeele T. Explanation in causal inference. Methods for
mediation and interaction. Oxford: Oxford University Press, 2015.

52. Vickers AJ, Altman DG. Statistical notes. Analysing controlled trials
with baseline and follow up measurements. BMJ 2001;323:1123–4.

53. Kenward MG, Carpenter J. Multiple imputation: current perspectives.
Stat Methods Med Res 2007;16:199–218.

54. http://www.who.int/choice/costs/CER_thresholds/en/index.html World
Health Organization. (accessed 18 Jan 2013).

55. Directorate General of Drug Administration Clinical Trial Inspection.
Guidance on clinical trial inspection. Bangladesh: Government of the
People’s Republic of Bangladesh, 2011.

56. The Therapeutic Goods Administration. CPMP/ICH Note for
Guidance on Good Clinical Practice (CPMP/ICH-135/95). Canberra:
Commonwealth of Australia, 2000.

57. The National Health and Medical Research Council, the Australian
Research Council and the Australian Vice-Chancellors’ Committee.
National Statement on Ethical Conduct in Human Research.
(Updated May 2015). Commonwealth of Australia, 2007.

58. Grant AM, Altman DG, Babiker AB, et al. DAMOCLES study group.
Issues in data monitoring and interim analysis of trials. Health
Technol Assess 2005;9:1–238, iii-iv.

59. http://www.nhmrc.gov.au/guidelines/publications/e72 NHMRC.
National Statement on Ethical Conduct in Research Involving
Humans (accessed 6 Aug 2013).

Hossain MS, et al. BMJ Open 2016;6:e010350. doi:10.1136/bmjopen-2015-010350 7

Open Access

http://dx.doi.org/10.1038/sc.2015.179
http://dx.doi.org/10.1038/sc.2015.179
http://dx.doi.org/10.1038/sc.2014.179
http://dx.doi.org/10.1038/sj.sc.3100574
http://dx.doi.org/10.1038/sc.2012.55
http://dx.doi.org/10.1016/j.apmr.2006.04.022
http://dx.doi.org/10.1310/J9MW-P9AK-JRPE-7NTV
http://dx.doi.org/10.1186/1472-698X-8-3
http://dx.doi.org/10.1186/1472-698X-8-3
http://dx.doi.org/10.1186/1471-2393-10-74
http://dx.doi.org/10.1038/sc.2015.119
http://dx.doi.org/10.1093/gerona/60.1.93
http://dx.doi.org/10.1093/gerona/60.1.93
http://dx.doi.org/10.1093/gerona/56.12.M795
http://dx.doi.org/10.1093/gerona/56.12.M795
http://dx.doi.org/10.1016/j.jclinepi.2012.05.004
http://dx.doi.org/10.1038/sc.2012.87
http://dx.doi.org/10.1080/096382801750110919
http://dx.doi.org/10.1080/096382801750110919
http://dx.doi.org/10.1310/sci1301-11
http://dx.doi.org/10.1682/JRRD.2005.08.0138
http://www.who.int/classifications/icf/whodasii/en/
http://dx.doi.org/10.1136/bmj.323.7321.1123
http://dx.doi.org/10.1177/0962280206075304
http://www.who.int/choice/costs/CER_thresholds/en/index.html
http://dx.doi.org/10.3310/hta9070
http://dx.doi.org/10.3310/hta9070
http://www.nhmrc.gov.au/guidelines/publications/e72

	Community-based InterVentions to prevent serIous Complications (CIVIC) following spinal cord injury in Bangladesh: protocol of a randomised controlled trial
	Abstract
	Introduction
	Aim

	Methods and analysis
	Design
	Participants
	Recruitment strategy and time frame
	Assignment of intervention
	Interventions
	Intervention group
	Control group

	Outcome measures
	Sample size
	Data analysis
	Statistical plan
	Effectiveness analysis
	Cost-effectiveness analysis

	Data integrity
	Trial management
	Site monitoring
	Trial monitoring
	Provenance and ethical review
	Serious adverse events
	Dissemination plan

	Discussion
	References


