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Abstract

Study design Observational pre-post study.

Objective Guided internet-delivered CBT (ICBT) offers an alternative approach for mental health service delivery in the
community for those with spinal cord injury (SCI). The feasibility and acceptability of guided ICBT programme is available
for various chronic health conditions; however, the evidence related to SCI is limited. The primary aim of the current study
was to examine feasibility and acceptability of a guided transdiagnostic ICBT programme for persons with SCI.

Setting Community.

Methods In this single-group pre-post study, persons with SCI (n =20) living in the community were provided with a
guided 8-week transdiagnostic ICBT programme for overall well-being. Study feasibility was examined by the following
outcomes: patient recruitment, engagement, and attrition. Acceptability of the programme was evaluated post-treatment.
Reductions in symptoms of depression and anxiety were assessed at baseline, post-intervention, and at 3-month follow-up.
Results Approximately 60% of eligible participants were recruited. The study found high rates of programme completion
(90%) and outcome data were obtained from 90% of participants. Improvement in symptoms of depression (and anxiety)
were seen after treatment. Gains were maintained at 3-month follow-up.

Conclusions Guided transdiagnostic ICBT programme is a feasible and acceptable treatment option for those with psy-
chological needs following SCI.

Introduction

Spinal cord injuries (SCIs) have lasting impact on economic
stability and mental well-being of both the injured
individual and their families. Common secondary health
conditions experienced by individuals with SCI include
psychological distress, including depression and anxiety,
and pain [1]. Approximately 30% of those injured
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experience clinically significant levels of depression and/or
anxiety [2]. Low self-esteem and negative body image can
lead to emotional distress among people with SCI [3].
Multidisciplinary SCI rehabilitation programmes based on
the biopsychosocial model have been shown to be effective
[4, 5]. However, resource limitations can restrict the ability
of service providers to deliver these integrative biopsy-
chosocial approaches in the community. A Canadian sur-
vey, found that over 37% of individuals with SCI expressed
a need for emotional counselling; of these, only 43% felt
that these needs were met [6]. This same survey also found
that transportation was an issue for these individuals with
87% and 73%, respectively, expressing a need for short-
and long-distance transportation. These results are dis-
couraging, as individuals with SCI, who have more social
and emotional support and greater access to services in their
community, tend to report fewer secondary health condi-
tions [7]. As several barriers exist for service delivery from
both the providers’ and the users’ perspectives, there is a
great need for cost-effective solutions to improve long-term
outcomes among the SCI population in the community.
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Previous systematic reviews have found that cognitive
behaviour therapy (CBT) is effective in reducing symptoms
of depression post SCI [8, 9]. Both studies found small to
large effects of CBT on depressive and anxiety symptoms.
Dorstyn et al. [8] also found moderate-to-large effect sizes
in the improvement of quality of life post CBT treatment in
individuals with SCI. In addition, access to computers and
the internet among those with SCI has increased in the past
decade. Previous studies reported ~70% of persons with
SCI had access to the internet [10]; however, recent reports
indicate 98% of persons with SCI have daily or weekly
access to the internet [11]. Hence, providing CBT via the
internet may have several advantages over traditional forms
of delivery for overcoming common treatment barriers such
as saving therapist time, reducing wait lists, flexible
admission of treatment, eliminating travel to in-person
appointments, and reducing stigma [12, 13]. In internet-
delivered CBT (ICBT), patients receive online education in
CBT, which is often combined with weekly support from a
therapist or coach via emails or phone calls, but can also be
self-directed [13]. There is growing evidence that ICBT
benefits individuals with various chronic health conditions,
such as tinnitus, fibromyalgia, and rheumatoid arthritis
[14, 15].

To date, four studies have examined the use of ICBT in
adults with an SCI. One study evaluated its use in pain
management [16] and three evaluated use for overall well-
being [17-19]. The findings have been somewhat mixed in
terms of completion rates and outcomes. Overall, the results
of these studies suggest that ICBT may be beneficial in
improving outcomes among those with SCI. However,
completion rates and outcomes may be limited among self-
directed programmes.

A feasibility open trial approach was used to inform
larger, randomized, controlled trials, especially given the
low prevalence of SCI and limited research on ICBT among
this population. Given the large dropout rates in previous
self-directed trials, the current study aims to evaluate fea-
sibility of a guided approach. The primary objective of the
current study is to evaluate feasibility of a guided ICBT
programme among those with SCI. Feasibility will be
evaluated through participant recruitment, engagement, and
attrition, average guide time, and treatment satisfaction. In
addition, improvement in symptoms of anxiety and
depression along with quality of life will be assessed.

Methods
Study design and ethics

The current pilot study employed a single group pre-post
design. The study was registered with ClinicalTrials.gov

(NCTO03457714) prior to commencement. Ethics approval
was obtained from the Institution’s Research Ethics Board.

Participant recruitment and screening

The feasibility study recruited participants with SCI through
primary care facilities, rehabilitation hospitals, and com-
munity support groups across Canada. Inclusion criteria for
persons with SCI included the following: (a) self-reported
diagnosis of SCI by a physician; (b) ages 18 years or older;
(c) access to a computer and internet services; and (d)
willing to provide a physician as an emergency contact.
Exclusion criteria for persons with SCI were as follows: (a)
high risk of suicide; (b) suicide attempt or hospitalization in
last year; (c) primary problems with psychosis, alcohol, or
drug problems, mania; (d) currently receiving active psy-
chological treatment for anxiety or depression; (e) not pre-
sent in Canada during the treatment period; and (f)
significant concerns about ICBT.

Intervention

The transdiagnostic ICBT programme, Chronic Conditions
Course, is described in more detail elsewhere [16, 20]. The
Chronic Conditions Course consists of five lessons based on
the principles of CBT that are delivered over an 8-week
period. The course is transdiagnostic in that the content
applies to both symptoms of depression and anxiety, and
has been designed to be suitable for people with a broad
range of chronic physical health conditions. The five lessons
consisted of the following: (1) the cognitive behavioural
model and symptom identification; (2) thought monitoring
and challenging; (3) de-arousal strategies and pleasant
activity scheduling; (4) graduated exposure and pacing; and
(5) relapse prevention. Modifications to the programme
included providing background on anxiety and depression
relevant to those with SCI. Along with lessons, case vign-
ettes were used to facilitate learning. Although the Chronic
Conditions Course is often presented with a range of case
stories of adults with different physical conditions and
diseases, two of the existing case vignettes were adapted to
reflect the experiences of those with SCI, to increase
applicability. The adapted cases included one of an indivi-
dual with chronic pain and another with irritable bowel
syndrome. These cases were altered to include presence of
an SCI with chronic pain or bowel dysfunction as secondary
conditions. A team of experienced SCI clinicians including
a psychologist, physiotherapist, and nutritionist were
involved in the development of two additional SCI-specific
case vignettes. Participants were also asked to complete
homework assignments, which involved application of
knowledge learned in each lesson. Additional resources that
cover topics such as sleep, communication, managing pain,
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and problem solving were also provided as a part of the
course to all participants.

Guide and support

A guide contacted participants through secure email or tel-
ephone, based on their preference, to answer any questions
regarding the material and to review homework assignments.
The guide was a postdoctoral research fellow with training
in SCI and ICBT. The guide worked under supervision of
registered clinicians (HH and MN). Previous research has
demonstrated evidence of non-clinicians’ ability to provide
guidance without compromising clinical outcomes or
acceptability [21-23]. The guide focused weekly contact on
(1) answering participant’s questions; (2) reviewing content;
(3) encouraging application of skills; (4) normalizing chal-
lenges in learning skills. The guide did not provide any new
therapeutic skills or therapeutic advice. The guide limited
time spent with participants to 10—15 min per week but was
allowed to spend more time with the clients if indicated.
Participants also received weekly automated email messages
informing them about upcoming lessons.

Outcomes

Feasibility was assessed by outcomes including success of
patient recruitment, engagement, attrition, and treatment
satisfaction [24]. Participant engagement was measured by
average time spent with the guide. Programme completion
was defined by completing at least four of the five lessons in
the course. Completeness of data was evaluated by examining
number of participants completing post-treatment and 3-
month follow-up measures. Acceptability was measured
based on patient satisfaction using the Treatment Satisfaction
Questionnaire (TSQ). The TSQ measures reported satisfaction
of treatment assessing the overall satisfaction with treatment
quality, possibility of recommending treatment to others, and
confidence in independently managing symptoms.

Symptoms of depression (Patient Health Questionnaire-9
items (PHQ-9) and anxiety (General Anxiety Disorder-7
items (GAD-7) were assessed at pre-treatment, beginning of
each lesson, post-treatment, and at 3-month follow-up.
Quality-of-life outcomes, International Spinal Cord Injury
Basic Pain Data Set (ISCIBPD), were assessed at pre-
treatment, post-treatment, and at 3-month follow-up. Mea-
sures for treatment satisfaction and working alliance were
administered post-treatment.

Patient Health Questionnaire-9 items
The PHQ-9 is a nine-item questionnaire assessing symp-

toms of depression over the past 2 weeks. Respondents rate
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their symptoms on a four-point scale from 0 (not at all) to 3
(nearly every day). Individuals who score a 10 or greater,
out of a maximum possible score of 27, are identified as
likely having a diagnosis of major depression. The PHQ-9
has been shown to have high internal consistency (a=
0.86—0.89) and good construct validity [25].

General Anxiety Disorder-7 items

The GAD-7 measures general anxiety symptom severity
using seven items. Participants rate their symptoms over the
past 2 weeks on a four-point scale that ranges from 0 (not at
all) to 3 (nearly every day). More severe symptoms of
anxiety are associated with higher scores, with a cut-off
score of 10 out of 21, indicating a likely diagnosis of
generalized anxiety. Psychometric studies show that GAD-7
has excellent internal consistency (a=0.92) and strong
construct validity [26].

ISCIBPD version 2.0 assessed pain interference. The
data set comprised three pain interference items (day to day
activities, overall mood, ability to get a good night’s sleep)
rated on a numeric rating scale of 0 (no interference) to 10
(extreme interference) [27].

The Spinal Cord Injury—Quality of Life (SCI-QOL)
measurement system assesses emotional and physical well-
being among those with SCI [28]. The SCI-QOL consists of
a set of 19 item banks. It demonstrates excellent internal
consistency and reliability [29-34]. Each item bank may be
administered as a full bank or in its short form. Of the 19
item banks, the current study utilized the following six
short-form item banks:

1. Ability to participate short-form item bank consists of
ten items scored on a five-point scale. Higher scores
indicate greater functioning and ability to participate
in social roles and activities.

2. Grief/loss short-form item bank consists of nine items
scored on a five-point scale. Higher scores indicate
greater grief/loss and lower scores represent less grief/
loss.

3. Independence short-form item bank consists of eight
items scored on a five-point scale. Higher scores
indicate greater level of independence.

4. Positive affect short-form item bank consists of ten
items scored on a five-point scale. Higher scores
indicate more positive affect and wellbeing.

5. Resilience short-form item bank consists of eight
items scored on a five-point scale. Higher scores
indicate greater levels of resilience.

6. Self-esteem short-form item bank consists of eight items
scored on a five-point scale. Higher scores indicate
greater level of self-esteem and better functioning.
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Statistical analysis

Analyses were conducted using SPSS version 24. Descriptive
statistics were provided for participant characteristics and
injury factors. Generalized estimation equation (GEE) mod-
elling was used to evaluate changes over time from baseline to
3-month follow-up [35]. An unstructured working correlation
structure was applied to account for within subjects’ variances
over time. A y-distribution with a log link response scale was
specified to address positive skewness and proportionally
changing scores in the dependent variables [36, 37]. Pairwise
comparisons were used to examine the statistical significance
of changes in the outcomes between the time points.

Results
Demographics and baseline data

Participant’s demographic and clinical characteristics are
presented in Table 1. Pre-treatment primary and secondary
measure scores are presented in Table 2. Participants on
average had mild levels of anxiety (GAD-7 =8.50) and
moderate levels of depression (PHQ-9 = 10.85) symptoms.

Feasibility and acceptability

A total of 48 participants completed the online screening
(Fig. 1). Applicants who did not meet the inclusion criteria
were not Canadian residents (n=15) or did not have a
diagnosis of SCI (n = 8). Thirteen participants that met the
inclusion criteria could not be reached by telephone. This
resulted in ~60% of participants (a total of 20 participants)
meeting the inclusion criteria. On average, five participants
were recruited per month. Most participants completed the
course, post-treatment measures, and 3-month follow-up
measures (90%). Two participants dropped out of the
course. One dropped out at week 2 and did not provide a
reason for dropping out. The other dropped out at week 3
due to hospitalization unrelated to the programme. Weekly
guide email and/or telephone contact on average was esti-
mated at ~14.30min (SD =6.18). Of the 18 participants
that completed the programme, 89% reported being satisfied
or very satisfied with the programme. All participants
reported that they would recommend it to others, and that it
was worth their time. Eighty-nine per cent of participants
reported that the programme helped increase their con-
fidence in self-managing their symptoms.

Depression and anxiety symptom change

Table 2 provides details on means, per cent change, and
effect sizes for primary outcomes of GAD-7 and PHQ-9.

Table 1 Participant characteristics.

n %
Age (years) Mean (SD) = Range =
54.7 (16.2) 25 to 77
Sex
Male 11 55
Female 9 45
Marital status
Single/never married 3 15.8
Married/common law 12 63.2
Separated/divorced/ 4 21.1
widowed
Education
Less than high school 3 15
High school 1 5
College certificate or 4 20
diploma
University 12 70

Employment status

Employed part- 8 30
time/full-time

Unemployed 1

Student 1

Retired 7 35

On short-term disability 1 5

On long-term disability 4 20
Ethnicity

Caucasian 16 80

Indigenous 1 5

Black 3 15
Location

Large city (over 200,000) 12 60

Small city 3 15

Small rural location 5 25
Duration of injury (years) Mean (SD) = Range:

12.1 (15.9) 1to 62

Aetiology

Trauma 13 65

Non-trauma 7 35
Level of injury

Quadriplegia 12 60

Paraplegia 8 40
Severity of Injury

Complete 6 30

Incomplete 14 70

Previously received mental 6 30

health treatment (yes)

The GEE analyses revealed significant time effects were
seen on both GAD-7 (Wald’s y* = 12.72, p =0.002) and
PHQ-9 (Wald’s )(z: 18.27, p<0.001). Planned contrasts
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revealed a significant reduction in GAD-7 and PHQ-9
scores from baseline to post-treatment and from baseline to

follow-up (p <0.001). Scores on the PHQ-9 continued to
reduce significantly from post-treatment to follow-up (p

Fig. 1 Patient flow.

0.03); whereas no significant difference in GAD-7 scores

were seen from post-treatment to follow-up.
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improvement in Resilience and Positive Affect were seen at
baseline to post-treatment and from baseline to follow-up
(p <0. 1); these improvements were maintained from post-
treatment to follow-up. No significant improvement was
seen in ‘Ability to participate’, from pre-treatment to post-
treatment; however, significant improvements were
revealed at pre-treatment to follow-up and post-treatment to
follow-up (p<0.01). Lastly, planned contrasts revealed
significant improvement in ‘Independence from pre-treat-
ment’ to follow-up (p =0.03), whereas no significant
improvement was seen from pre-treatment to post-treatment
or from post-treatment to follow-up.

Discussion

The purpose of the current study was to evaluate the fea-
sibility and acceptability of a transdiagnostic ICBT pro-
gramme for overall well-being among those with SCI. The
study demonstrated that delivery of ICBT is feasible in a
clinical setting with an SCI population. Guides spent
~15 min per week per participant. In terms of acceptability,
participants reported high levels of satisfaction with the
programme. The study found high levels of treatment
adherence among participants and low levels of dropout.
This is in contrast to some previous studies evaluating
similar ICBT programmes among those with SCI, which
reported greater levels of dropout [17-19] These differences
may be due to the greater level of guided support provided
to those participating in the current study. Previous studies
have been predominantly self-directed, whereas the current
study provided weekly guide contact to participants. Tai-
loring treatment to participants through guided support has
been shown to be an effective strategy for improving
adherence to web-based interventions [38]. In a qualitative
study evaluating the barriers and facilitators of ICBT among
those with SCI, the authors found that guided support was a
strong facilitator in completing the programme [39]. Guided
support was found to help improve understanding and the
use of materials presented in lessons. It also provided par-
ticipants with greater level of accountability in completing
the programme and homework assignments, similar to
that seen in a face-to-face session [39]. In addition, the
brief and linear structure of the Chronic Conditions
Course may also be a potential facilitator in programme
adherence and completion [39]. Previous studied pro-
grammes were delivered over a longer period and allowed
participants to select modules, as they progressed through
the programme [17-19]. Further research on the efficacy
of more structured vs. unstructured programmes for this
population is warranted.

In terms of symptom change, participants experienced
reduction in symptoms of anxiety and depression post-

treatment and were maintained at a 3-month follow-up.
These findings are consistent with a previous study exam-
ining the use of ICBT for pain management compared with
a wait-list control group among those with SCI [16] and
with previous trials of the intervention with other popula-
tions [20]. Migliorini et al. [17] found a significant time
effect of internet-delivered psychological intervention in
improving mood among those with SCI. The findings are
also consistent with those found in face-to-face CBT [40]
and telephone-based counselling [40, 41] among those with
SCI. In addition, although no significant improvements
were seen post-treatment for pain interference, SCI QoL
independence, and SCI QoL ability to participate outcomes,
they were seen at the 3-month follow-up. Hence, it may be
that participants’ continued use of the skills learned in the
course resulted in improvement over time. Studies evalu-
ating longer-term outcomes are warranted.

This study has several limitations. First, the small sample
size limits the study’s ability to draw firm conclusions about
the treatment effects. In addition, due to the lack of control
group, it is not possible to ascertain the effect of the inter-
vention compared with other factors that may have con-
tributed to the change including natural trajectory of
recovery. Other factors such as positive changes in personal
health, interpersonal relationship, or other factors may have
also contributed to the improvement in symptoms. Larger,
randomized, controlled trials may be important in evaluat-
ing direct effect of the intervention. Third, the participants
in this study may not represent the comprehensive SCI
population, as they were predominantly Caucasian, with an
incomplete SCI, and paraplegic. Larger studies with a more
heterogeneous population may be necessary to further
establish the generalizability of the findings. In addition, the
sample consisted of an equal proportion of males and
females, which may not represent the proportions seen in
the general population where males are overrepresented.
Future studies examining engaging males may be war-
ranted. Fourth, the study consisted of individuals with mild-
to-moderate levels of anxiety and depression symptoms at
baseline. Thus, the results from the study may not be gen-
eralizable to those with more severe symptoms. The study
was limited by its short-term follow-up period of 3 months.
Studies evaluating long-term maintenance and improve-
ments in symptoms is warranted. Lastly, the current study
relied on self-report measures and the impact on health care
utilization or medication use was not evaluated.

Despite these limitations, the findings from the current
study have several clinical implications for the use of ICBT
in routine clinical care. Specifically, implementation of an
ICBT programme among those with SCI should include at
least once a week guided support throughout the pro-
gramme, to help improve adherence. Guidance may not
only improve understanding and utilization of material, but
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also increase accountability among clients. In addition,
due to the structured and manualized nature of the Chronic
Conditions Course, the programme may be administered
by trained professionals using relatively little time with
significant effects that are comparable to face-to-face care.
This may highlight the potential cost savings of the inter-
vention compared with traditional modes of service deliv-
ery, especially when the indirect costs of having patients
travel to and attend equivalent face-to-face interventions is
considered. Perry and colleagues [42] found costs of
transport to multidisciplinary cognitive behavioural pain
management programme was a significant barrier to access
to services. In addition, the ICBT programme not only
reduced negative symptoms of anxiety and depression but
also improved quality of life and positive psychosocial
factors such as self-esteem, resilience, independence, and
ability to participate. Furthermore, due to the transdiag-
nostic nature of the Chronic Conditions Course, it has the
potential to be delivered across other rehabilitation
populations.

Future studies examining the use of ICBT in a rando-
mized, controlled trial with larger sample is warranted to
establish a stronger evidence base for its effectiveness.
Consistent with previous ICBT studies among those with
SCI, participants in the current study had mild-to-moderate
symptoms of anxiety and depression [16—19]; future studies
evaluating individuals with higher levels of symptoms may
be warranted. In addition, examining the efficacy of ICBT
in not only improving symptoms of distress but also health
care utilization and changes in medication may be impor-
tant. Future studies should also examine the role ICBT can
play in an inpatient setting and, consistent with this
recommendation, Lin et al. [43] argue for the potential cost
savings and effectiveness of utilizing ICBT approaches in
medical rehabilitation.

Conclusions

In conclusion, the findings from the current study provide
support for the use of ICBT among persons with SCI. The
study demonstrated the feasibility of recruitment efforts for
internet programmes. The study found high levels of
adherence and satisfaction when guidance is provided to
meet the needs of participants. In addition, these interven-
tions have the potential to be cost savings with limited time
required for service delivery (~15mins per week), while
also overcoming many of the known barriers to attending
face-to-face services. The study resulted in reductions in
anxiety and depression symptoms. Improvements were also
seen in several quality-of-life dimensions. ICBT is an
acceptable and effective form of psychosocial service
delivery among those with SCI and mental health concerns.
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Data archiving

The datasets generated and/or analysed during the current
study are available from the corresponding author on rea-
sonable request.
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