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Abstract

Background: Correctional workers (CWs), are frequently exposed to traumatic workplace events, placing them at higher risk of
experiencing mental health disorders, including major depressive disorder (MDD), generalized anxiety disorder (GAD), and
posttraumatic stress disorder (PTSD). Despite high prevalence of mental health challenges, CWs underutilize mental health
services due to stigma, irregular work schedules, and accessibility issues. While cognitive behavioural therapy (CBT) is
effective, it poses accessibility challenges. Electronic CBT (eCBT) offers a scalable, accessible alternative, but use among CWs
remains underexplored.

Objective: This study aimed to evaluate the efficacy of diagnosis-specific eCBT programs designed for CWs in reducing
symptoms of MDD, GAD, and PTSD compared to treatment as usual (TAU).

Methods: A randomized controlled trial (RCT) was conducted with 84 CWs in Ontario, assigned to either eCBT (n=40) or TAU
(n=44). The eCBT program provided diagnosis-specific modules with synchronous personalized feedback from care providers
over 12-weeks via the Online Psychotherapy Tool (OPTT). Symptom severity was measured at baseline, week-6, and post-
treatment using validated scales for depression, anxiety, PTSD, and quality-of-life. Data analysis included paired samples t-tests,
mixed linear models, and effect size calculations (Cohen's d).

Results: The eCBT group exhibited significant reductions in symptom severity for depression, anxiety, and PTSD from baseline
to post-treatment compared to TAU (p<0.01), with a moderate effect size (Cohen’s d=0.68). Symptom severity decreased by
61.37% for eCBT versus 23.29% in TAU. Mixed linear models confirmed a significant treatment-by-time interaction, favouring
eCBT (p<0.01). However, no significant differences in quality-of-life improvements were observed between groups.

Conclusions: Diagnosis-specific eCBT programs are effective in reducing symptoms of depression, anxiety, and PTSD for CWs.
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The asynchronous, accessible format of eCBT addresses current key barriers. Future research should explore strategies to
improve adherence and increase the accessibility of services for CWs. Clinical Trial: Clinicaltrials.gov (NCT04666974).
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Abstract
Background: Correctional workers (CWs), are frequently exposed to traumatic workplace events,
placing them at  higher  risk of  experiencing mental  health  disorders,  including major  depressive
disorder  (MDD), generalized anxiety disorder (GAD), and posttraumatic  stress disorder  (PTSD).
Despite high prevalence of mental health challenges, CWs underutilize mental health services due to
stigma,  irregular  work  schedules,  and  accessibility  issues.  While  cognitive  behavioural  therapy
(CBT)  is  effective,  it  poses  accessibility  challenges.  Electronic  CBT (eCBT)  offers  a  scalable,
accessible alternative, but use among CWs remains underexplored.  Objective:  This study aimed to
evaluate the efficacy of diagnosis-specific eCBT programs designed for CWs in reducing symptoms
of  MDD,  GAD,  and  PTSD  compared  to  treatment  as  usual  (TAU).  Methods: A randomized
controlled trial (RCT) was conducted with 84 CWs in Ontario, assigned to either eCBT (n=40) or
TAU  (n=44).  The  eCBT  program  provided  diagnosis-specific  modules  with  synchronous
personalized  feedback  from  care  providers  over  12-weeks  via  the  Online  Psychotherapy  Tool
(OPTT). Symptom severity was measured at baseline, week-6, and post-treatment using validated
scales for depression, anxiety, PTSD, and quality-of-life. Data analysis included paired samples t-
tests,  mixed  linear  models,  and  effect  size  calculations  (Cohen's  d).  Results:  The  eCBT group
exhibited  significant  reductions  in  symptom  severity  for  depression,  anxiety,  and  PTSD  from
baseline to post-treatment compared to TAU (p<0.01), with a moderate effect size (Cohen’s d=0.68).
Symptom severity decreased by 61.37% for eCBT versus 23.29% in TAU. Mixed linear models
confirmed  a  significant  treatment-by-time  interaction,  favouring  eCBT  (p<0.01).  However,  no
significant differences in quality-of-life improvements were observed between groups. Conclusions:
Diagnosis-specific eCBT programs are effective in reducing symptoms of depression, anxiety, and
PTSD for CWs. The asynchronous, accessible format of eCBT addresses current key barriers. Future
research should explore strategies to improve adherence and increase the accessibility of services for
CWs.

Introduction
Public  safety  personnel  (PSP),  including  correctional  workers  (CW),  often  experience  adverse
mental health outcomes associated with repeated exposure to traumatic work events (1). These can
include direct or indirect experiences violence, injury, or threats to life, which significantly increase
their risk of developing various mental health problems compared to the general population (1–4).
Despite significant vulnerability,  mental health service utilization is  low in this  population (5,6).
Systematic factors such as negative stigma and demanding work schedules are significant barriers to
treatment-seeking (5,6). Given the high prevalence of mental health issues, as well as the challenges
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to  treatment-seeking,  developing  innovative  solutions  to  address  mental  health  within  the  CW
population should be a public safety priority (7).

PSPs experience a uniquely stressful work environment which includes regular experiences of threats
to  personal  safety,  inmate  violence  or  deaths,  and  direct  injury  (8,9).  The  Union  of  Canadian
Correctional Officers (UCCO) found that 98% of CWs have faced at least one traumatic event at
some point in their career, with about half experiencing an assault on a colleague or the death of an
inmate (10-12). PSPs are 3-times more likely to develop a mental health disorder, including post-
traumatic  stress  disorder  (PTSD),  major  depressive  disorder  (MDD),  and  generalized  anxiety
disorder (GAD) and four times more likely to experience suicidal ideation,  attempts,  and deaths
compared to the general population (2–4,12). Those seeking support face unique barriers to care,
including irregular shift hours, understaffing issues, fear of professional repercussions, and financial
costs (5,13).

The  frequent  traumatic  work  experiences  and  increased  mental  health  needs  of  CWs  require
specialized therapeutic care. Cognitive behavioural therapy (CBT) is a widely practiced and accepted
intervention for various mental health disorders, including MDD, GAD, and PTSD (6,7,14). CBT
has  shown effectiveness  in  managing  various  mental  health  symptoms  and  reducing  workplace
absenteeism, particularly when tailored for workplace situations (15,16). CBT has also been shown
to be an effective treatment for PTSD symptoms in PSPs with long-lasting effects (17,18). Despite
the  well-established  effects  of  CBT,  barriers  such  as  privacy  concerns,  high  costs,  and  poor
accessibility, availability, and scalability impact help-seeking (5–7,19). Electronic CBT (eCBT) has
emerged as a promising and effective solution to providing an accessible, scalable, and convenient
treatment option that patients can access from their homes (5–7,19,20). Given the treatment barriers
experienced by PSPs, these attributes make eCBT a fitting approach to address their mental health
problems (5–7,19,20). Nevertheless, though the effectiveness of eCBT interventions has been well
validated in the literature, eCBT directly targeted at CWs is scarce and understudied (5–7,18,19). The
chronic  workplace  trauma  that  CWs  face  makes  their  experience  unique,  requiring  a  more
specialized eCBT approach. Traditional eCBT does not integrate the experiences faced by CWs,
leaving no eCBT specifically designed for CWs.

This  research team has  previously  developed and validated various  eCBT modules  to  address  a
myriad of mental health disorders, including MDD, GAD, and PTSD (6,7). Considering vulnerability
and systemic barriers, this study focused on creating diagnosis-specific eCBT programs tailored to
CWs. The adaptations to standard eCBT were guided by the lived-experiences of CWs (7,40). This
paper presents the quantitative findings, examining the efficacy of the designed modules.

Methodology
Study Design
A comprehensive explanation of the protocol for this study has been published previously (7). This
study was a randomized controlled trial (RCT) comparing the effectiveness of an eCBT program
(experimental  group)  to  treatment  as  usual  (TAU; control  group)  for  the management  of  MDD,
GAD, or PTSD symptoms in CWs. Those in the eCBT arm received diagnosis-specific modules for
12-13 weeks with personalized feedback from a care provider. Those in TAU continued with current
treatment methods with no additional intervention. Upon providing verbal consent to participate in
this  study,  participants  were  randomized  into  either  the  eCBT or  the  control  arm.  Randomized
allocation was carried out using a computerized random number generator by a team member who
was not associated with data collection or analysis. Before starting their participation in the study,
participants  received  a  demographic  questionnaire  to  collect  their  age,  biological  sex,  ethnicity,
marital  status,  income,  and  education  level  (7).  This  study  received  ethical  clearance  from the
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Queen’s University Health Sciences Research Ethics Board (File: 6029966). This trial was registered
through Clinicaltrials.gov (NCT04666974).

Sample Size & Recruitment
The sample size was determined based on previous results in the literature showing that eCBT had a
significant effect in the reduction of depression (Hedges’ G=0.78), anxiety (Hedges’ G=0.83), and
PTSD (Hedges’ G=0.51) symptoms in PSP (18). Considering a power of 80% and a significance of
p=0.05, a sample of 25 in each arm was determined to be suitable for detecting a significant effect in
a paired sample t-test.  Thus, accounting for an estimated completion rate of 45% from previous
studies, we aimed to recruit 55 participants in each arm (n=110) (7,19,21).

Recruitment was conducted across Ontario through self-referral or via primary care providers, using
flyers, social media, and union outreach. Eligible participants were current or former correctional
workers aged 18+ with symptoms of MDD, GAD, or PTSD per DSM-5 criteria (7,22,23). Inclusion
criteria considered competency to provide informed consent, English fluency, and consistent internet
access. Exclusion criteria included participation in another CBT program in the past six-months,
active hypomanic/manic symptoms, psychosis, severe alcohol or substance use, and acute suicidal or
homicidal ideation. Medication use was permitted if stable. Screening followed study criteria and
used the Mini-International Neuropsychiatric Interview (MINI). 

Interventions
Experimental Group – Diagnosis-Specific eCBT Program + Treatment as Usual (TAU): The eCBT
program mirrored validated traditional in-person CBT sessions to deliver pre-designed interactive
therapeutic  content  tailored  to  the  unique  circumstances  experienced  by  CWs and  PSPs.  Focus
groups composed of a diverse group of CWs helped develop programs,  which emphasized coping
strategies  and cognitive-behavioral  techniques  relevant  to  occupational  challenges (7,40).   If  the
participants  were  randomized  to  the  experimental  group,  they  were  assigned  to  one  of  three
diagnosis-specific eCBT tracks—MDD, GAD, or PTSD—based on clinical symptoms. 

Each program consisted of 12 weekly sessions with approximately 30 slides and an assignment. Care
providers  supported  participants  asynchronously  by  reviewing  their  assignments,  and  providing
personalized feedback (7,19,21). ECBT was delivered through OPTT, a secure, cloud-based online
care platform hosted through Amazon Web Services Canada, managed by Medstack. OPTT complies
with  the  Health  Insurance  Portability  and  Accountability  Act  (HIPAA),  Personal  Information
Protection and Electronic Documents Act (PIPEDA), and Service Organization Control-2 (SOC-2)
and collects anonymized metadata to enhance platform performance (7,19,21). This group continued
receiving TAU that is conducted outside of the research study. 

Control Group: Participants randomized to the control group received the same psychiatric scales as
those in the experimental group for 12 weeks. After 12 weeks, they had the option of receiving the
eCBT program most suitable for their diagnosis and symptoms.

eCBT Care Providers
Care providers in this study were mental health research assistants, trained to deliver psychotherapy
under  the  supervision  of  the  PI  (licenced  psychotherapist,  expert  in  eCBT).  Training  to  deliver
therapy in this study consisted of a psychotherapy workshop and dedicated CBT learning sessions.
To standardize the quality of the care, personalized feedback written by the care providers followed
pre-designed  feedback  templates,  which  were  reviewed  by  the  PI  before  delivery.  Using  these
feedback templates, the care providers were able to write the personalized feedback in 15-20 minutes
(7,19,21).
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Outcome Measures
The primary outcome measure involved assessing the effectiveness of the eCBT program compared
to the control group by tracking symptom changes. Symptomatology changes in both arms were
assessed at  baseline (week 0),  mid-intervention (week 6),  and post-intervention (week 12) using
validated scales for depression (Depression subscale of the Depression Anxiety Stress Scale; DASS-
42, Quick Inventory of Depressive Symptomatology – Self-Report; QIDS-SR-16, and Patient Health
Questionnaire; PHQ-9), anxiety (Anxiety subscale of the DASS-42, Generalized Anxiety Disorder 7-
Item Questionnaire; GAD-7), stress (Stress subscale of the DASS42), PTSD (PTSD Checklist 5-
Item; PCL-5), and quality of life (Quality of Life Enjoyment and Satisfaction Questionnaire – Short
Form; Q-LES-Q-SF)(24–29). Treatment response was defined as a total score reduction of 50% or
more from baseline to study endpoint for the PHQ-9, DASS-42, QIDS-SR-16, GAD-7, and PCL-5
scales (30). For the Q-LES-Q-SF, treatment response was defined as a total score increase of 6.80%
from baseline to study endpoint (31). The secondary outcomes measure involved determining the
average number of sessions completed and dropout rates in the two treatment arms.

Statistical Analysis
All calculations for this study were conducted on IBM SPSS Statistics for Mac, version 25 (IBM
Corporation, Armonk, NY, USA), with a two-tailed significance level of p<0.05, except for when
Bonferroni correction was needed (32). Before analysis, missing values were identified and removed,
following a per-protocol  approach.  Descriptive statistics were analyzed to  compare demographic
variables and the baseline, midpoint and post-treatment symptomatology severity scores and quality-
of-life scores between the experimental and control groups (24–29). Primary questionnaire scores
were normalized by dividing each data point by the maximum possible score for that questionnaire.
This  allowed  scores  to  be  compared  across  diagnoses  (PHQ-9  maximum  score  of  27;  GAD-7
maximum score of 21; PCL-5 maximum score of 80). Paired samples t-tests were used to determine
statistical significance. This study used Cohen’s D (d) to report the effect size of the descriptive
statistical analysis with a 95% confidence interval (95% CI) (32,33). The data was analyzed using
linear regression to examine the relationship between psychiatric scale changes and assessment time
points. ANOVA was used to explore the interaction between treatment effects and treatment group
(eCBT or TAU), diagnosis-specific program (eCBT for MDD, GAD, or PTSD), assessment time
points (0, 6, and 12 weeks), and demographic variables (i.e., age, biological sex, ethnicity, education
level, etc.). For ANOVA, this analysis assumed data normality, homogeneity of covariance matrices,
and linearity. Post-hoc analysis was conducted using Tukey's Honest Significant Difference (HSD)
(32,33). Additionally, for primary outcomes, we calculated the number needed to treat (NNT) by
considering the response to treatment for the assessed psychiatric scale metrics (34). Finally, several
completed sessions  and dropout  data  were expressed as  a  proportion  and a  risk ratio  (RR) was
applied to compare eCBT to TAU (35). The data generated or analyzed is available as needed upon
reasonable request. 

Results
Participants
Eligible participants (n=84) were randomized into treatment (n=40) or control (n=44) (Figure 1).
Although our original aim was to recruit 55 participants in each arm, the sample was smaller-than-
proposed sample due to time constraints and recruitment limitations. Participants were middle-aged
(eCBT: M=42.04, SD=9.74; Control: M=55.56, SD=10.05). All participants were fluent in English,
with majority native speakers (eCBT=97.73%; Control=96.30%). Majority of participants were born
in Canada (eCBT=94.74%, Control=92.59%). Participants in the eCBT arm completed an average of
6.48 (SD=4.58) sessions. Further participant demographics can be found in Table 1. A significantly
higher  proportion  of  control  participants  were  White  (p=0.02).  However,  all  other  demographic
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variables  were comparable between the  two arms.  There  was a  large  percentage of  unanswered
questions in the category of ‘sex’ in the sociodemographic questionnaire. This must be considered
when interpreting the data.

Figure 1. Consort diagram.
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Table 1. Participant sociodemographic characteristics and side effect profile.

Category & Response Count (n) eCBT n (%) Control n (%)
Gender Identity (eCBT n=20; Control n=9)
Female 12 (60.00) 5 (55.56)
Male 8 (40.00) 4 (44.44)
Sex (eCBT n=45; Control n=34)
Female 19 (42.22) 9 (26.47)
Male 26 (57.78) 25 (73.53)
Ethnicity (eCBT n=44; Control n=27)
White (Caucasian) 32 (72.73) 24 (88.89)
Asian 0 (0.00) 1 (3.70)
Metis 1 (2.27) 2 (7.41)
Other 11 (25.00) 0 (0.00)
Marital Status (eCBT n=44; Control n=27)
Married 27 (61.36) 20 (74.07)
Never married 9 (20.45) 2 (7.41)
Divorced 5 (11.36) 3 (11.11)
Widowed 1 (2.27) 0 (0.00)
Other 2 (4.55) 2 (7.41)
Children (eCBT n=43; Control n=26)
Yes 24 (55.81) 16 (61.54)
No 19 (44.19) 10 (38.46)
1 Child 9 (40.91) 3 (20.00)
2 Children 7 (31.82) 4 (26.67)
3 Children 4 (18.18) 7 (46.67)
4 Children 1 (4.55) 0 (0.00)
5 Children 1 (4.55) 1 (6.67)
Education (eCBT n=44; Control n=25)
Bachelor’s Degree 24 (54.55) 10 (40.00)
College Diploma 15 (34.09) 15 (60.00)
Graduate Degree 4 (9.09) 0 (0.00)
High School Diploma 1 (2.27) 0 (0.00)
Employment Status (eCBT n=44; Control n=27)
Full-Time 41 (93.18) 25 (92.59)
Part-Time 1 (2.27) 1 (3.70)
Unemployed 2 (4.55) 1 (3.70)
Annual Income (eCBT n=44; Control n=25)
Over $100,000 13 (29.55) 8 (32.00)
$75,000 to $99,999 25 (56.82) 12 (48.00)
$50,000 to $74,999 6 (13.64) 4 (16.00)
Under $50,000 0 (0.00) 0 (0.00)
Disability Pay 0 (0.00) 4 (4.00)
Diagnosis (eCBT n=59; Control n=46)
Depression 14 (23.73) 11 (23.91)
Anxiety 24 (40.68) 13 (28.26)
Posttraumatic Stress Disorder 21 (35.59) 22 (47.83)

Clinical Outcomes
Percent change and normalized score change the main questionnaires in each diagnosis was analyzed
to determine the effectiveness of each arm on their respective symptom severity outcomes (PHQ-9
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for depression, GAD-7 for anxiety and PCL-5 for PTSD). Paired sample t-tests revealed significant
improvements in the e-CBT arm post-treatment in PCL-5 and DASS-42 scores. At the midpoint,
PHQ-9, GAD-7, and DASS-42 scores showed statistical improvements. There were no statistically
significant improvements in the control group.

At baseline, independent sample t-tests revealed a significantly higher DASS-42 (p<0.03) score in
the treatment group. However, no difference in baseline was observed for all other scores, including
normalized symptom severity (t=1.34, p=0.19). At the midpoint, questionnaire scores did not differ
between the treatment and control arms (t=-1.50, p=0.14). The participants’ questionnaire scores at
each time point can be found below in Table 2.

Paired samples t-tests revealed a two-tailed statistically significant improvement from baseline to
midpoint in the eCBT group for PHQ-9 (p<0.01), GAD-7 (p<0.01), and DASS-42 (p<0.01) scores.
From baseline  to  post-treatment,  a  statistically  significant  improvement  in  PCL-5  (p<0.05)  and
DASS-42 (p<0.01) scores was found in the eCBT group. Additionally, at post-treatment, the eCBT
arm had a significantly lower normalized questionnaire score (t=-2.78, p<0.01) and a moderate effect
size  (Cohen’s  d=0.68).  There  were  no  significant  differences  between  the  two  arms  regarding
quality-of-life scores or percent change of quality of life at any time point. Percent changes from
baseline to midpoint (week 6) and baseline to post-treatment (week 12) can be found in Table 3.
Mixed linear models showed, with an intention-to-treat (ITT) analysis, that there was a significant
treatment-by-time interaction (p<0.01) regarding symptom severity improvement in the eCBT arm
(Table 4, Figure 2).

Table 2. Mean questionnaire scores and standard deviations for different diagnoses in both arms, as
well as effect size (Cohen’s d) and significance. A decrease in the symptomatology questionnaire
score  represents  an  improvement  in  symptom severity.  An  increase  in  the  quality  of  life  score
represents an improvement in quality of life. Significant outcomes are marked with an asterisk (*).
T0 = Baseline, T1 = Midpoint, T2 = Post-Treatment.

Measure Time Point eCBT (Mean, SD) Control (Mean, SD) Cohen’s d (95% CI) p-value

PHQ-9
T0 10.88 (5.21) 10.42 (5.54) 0.09 (-0.34, 0.51) 0.70
T1 8.68 (4.49) 8.68 (4.49) 0.00 (-0.43, 0.43) 1.00
T2 8.24 (5.82) 9.70 (5.52) -0.26 (-0.69, 0.17) 0.25

GAD-7
T0 10.61 (5.48) 9.35 (4.34) 0.26 (-0.17, 0.69) 0.25
T1 7.94 (5.08) 8.91 (4.48) -0.20 (-0.63, 0.23) 0.36
T2 8.10 (5.10) 9.30 (5.06) -0.23 (-0.65, 0.19) 0.28

PCL-5
T0 32.96 (17.23) 31.28 (14.34) 0.10 (-0.31, 0.52) 0.64
T1 27.24 (17.03) 30.47 (14.95) -0.19 (-0.62, 0.24) 0.38
T2 19.45 (16.37) 27.95 (18.20) -0.49 (-0.91, -0.07) 0.02*

Q-LES-Q-SF
T0 42.54 (8.58) 43.00 (7.67) -0.06 (-0.48, 0.36) 0.79
T1 44.76 (8.88) 42.18 (8.15) 0.30 (-0.12, 0.72) 0.16
T2 46.95 (10.56) 42.15 (8.77) 0.51 (0.09, 0.93) 0.02*

Table 3. Percent changes across time points for primary questionnaire scores. A negative change in
the merged symptom severity score indicates an improvement. An increase in the quality of life score
indicates an improvement. T0 = Baseline, T1 = Midpoint, T2 = Post-Treatment.

T0 - T1 T0 - T2
eCBT
Symptom Severity -36.87% -61.37%
Quality of Life 4.50% 6.96%
Control
Symptom Severity -19.03% -23.29%
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Quality of Life 0.06% 0.82%

Table  4.  Outcome  analysis  of  linear  unstructured  mixed  model  displaying  treatment  x  time
interaction for symptom severity.

Treatment Time Interaction

Symptom Severity
F p F p F p

1.78 0.19 25.85 <0.001 6.98 0.001

Figure 2. Mixed linear model displaying treatment x time interaction with a modified ITT analysis.

Discussion
The findings of this  study suggest that eCBT is a promising intervention for reducing symptom
severity among CWs. CWs who received eCBT reported significantly lower questionnaire scores and
a  moderate-effect  size  post-treatment.  Symptom  severity  from  baseline  to  post-treatment
demonstrated a large improvement. However, many participants only completed approximately half
of the sessions. More participants completed the questionnaires at the midpoint than post-treatment,
which must be considered when interpreting results. Overall, these findings suggest that eCBT is
effective in treating depression, anxiety, and PTSD, especially when the program is completed. A
modified ITT analysis, including participants who completed at least one post-baseline assessment
(eCBT: n=36; Control: n=30), revealed a significant treatment-by-time interaction in the eCBT arm
(p < 0.01), indicating notable symptom reduction. No such interaction was observed in the control
arm. This model further showed that the eCBT arm reported lower symptom severity at the midpoint
and post-treatment when compared to the control. 

A modified  ITT approach  was  applied  due  to  missing  post-baseline  data,  which  preserved  ITT
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advantages. These results align with previous evidence supporting eCBT for various mental health
concerns (5–7,19,20) and underscore its value for CWs coping with occupational stressors (3,7).
Given prevalent barriers like shift  work and stigma, eCBT may improve mental health access—
though further research is needed to enhance adherence and refine delivery.

Our findings are consistent with the current literature surrounding the efficacy of eCBT for PSP
populations.  Significant  improvements  in  anxiety  and  depression  symptoms  following  an  eCBT
program within a population of police officers were reported (42). These findings suggest that eCBT
may be effective in treating various mental health symptoms in high-risk, high-stress populations
who have increased exposure to workplace trauma or violence, similar to that of CWs. Furthermore,
eCBT was found to significantly reduce PTSD symptoms among military personnel (43), further
highlighting the potential benefits of this type of treatment for populations with repeated exposure to
stressful and traumatic work events. 

The  tailored  nature  of  the  eCBT modules  in  this  study  may  have  contributed  to  the  observed
improvements  in  symptom  severity.  The  modules  developed  for  this  study  were  generated
specifically for the CW population and integrated the lived experiences of CWs into the content of
the eCBT program. By utilizing focus groups with CWs, we were able to identify personal, social,
and cultural factors uniquely reflective of the work of this population and developed gender and
diagnosis-specific  programs  (7).  This  personalized  approach  may  have  facilitated  a  stronger
therapeutic alliance and made the program more relevant to CWs, ensuring that the interventions
were directly applicable to the real-world challenges faced by participants (7). 

Alongside the personalized nature of the eCBT program, the asynchronous delivery of therapy within
this study may allow for higher compliance rates. As many CWs face irregular shifts, understaffing,
and tight work schedules, the online, asynchronous nature of the eCBT program allows for treatment
to  be  accessed  at  convenient  times  for  participants,  overcoming  time  constraints  and  lack  of
immediate access to in-person therapists (6). Furthermore, anonymity of the program may reduce the
stigma associated with seeking mental health support. The stigma surrounding mental health is a
well-established barrier to accessing treatment within high-stress occupations like CWs and often
discourages  individuals  from  seeking  help  due  to  fears  of  professional  repercussions  or  being
perceived as weak (12,45). Online therapy, when tailored to the unique needs of a population, has
been  shown  to  result  in  high  levels  of  satisfaction  and  engagement  within  more  stigmatized
professions (44). Future research should explore intervention methods to enhance compliance rates
across high-risk populations. 

Limitations
The lack of compliance observed in both groups may be due to various factors, including stigma,
discomfort in discussing mental health, and busy work schedules. However, treatment dropout is a
common issue within the psychiatric populations in research and is like the findings of past research
(36). Compliance rates remain a persistent challenge, especially in populations with demanding work
environments, highlighting that this may be a larger concern for high-risk professions (8). Future
work should investigate ways to address this low completion rate to allow CWs to benefit  from
eCBT.

Due to the highly sensitive nature of this occupation, recruitment efforts had to be made outside of
correctional organizations. The inability to contact CWs directly through their organizations made
recruitment  difficult.  To  combat  this  issue,  the  research  team  contacted  union  groups,  family
physicians, and news sources to assist with recruitment efforts. Furthermore, following the program,
many  CWs reported  being glad  that  their  organizations  were  not  involved in  the  advertisement
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process, and the separation from the workplace influenced their decision to participate (41). Due to
these recruitment issues and the time constraints of the study, there was a smaller-than-proposed
sample size, which may have reduced the statistical power of some analyses. The study originally
aimed to recruit 110 participants, but only 84 were included in the final analysis, which limits the
generalizability of the findings. Further research should aim to include larger sample sizes to ensure
that  the  findings  apply  to  the  broader  CW population.  The  anonymity  of  the  platform aims  to
decrease stigma by making CWs feel more comfortable that their treatment is confidential. Stigma
remains  a  limitation  to  recruitment  efforts,  and  it  may  affect  how comfortable  participants  feel
sharing vulnerable information and experiences with their care providers (37). Higher intervention
levels may be required to continue treating this population, and future research should take this into
account when constructing further care methods.

Moreover, the current study analyzed the combined results of the MDD, GAD, and PTSD programs.
This may introduce confounding variables and mask possible nuances in how the respective eCBT
programs impacted different diagnoses. Furthermore, each eCBT program differed in content of the
program and  number  of  participants.  8  participants  completed  the  PTSD and  anxiety  programs
respectively, and 4 completed the depression program. This may result in the PTSD and anxiety
groups  being over-represented  and may have  impacted  how these  results  are  interpreted.  These
factors can add confounding variables  and biases to  our findings and must  be considered when
interpreting the results  of  the  study.  Future research should  aim to analyze  the  eCBT programs
independently to better understand how each tailored program performs for each specific disorder. 

Ethnic diversity within the sample was low, potentially excluding unique experiences faced by CWs
of minority backgrounds (38). While this may reflect trends of low racial diversity exists within the
CW population (40), it limits generalizability and applicability to more diverse groups. Additionally,
self-report measures are a potential source of bias, particularly in highly vulnerable populations like
CWs (39). Participants may underreport symptoms due to workplace normalization of trauma, stress,
or  fear  of  judgement.  Conversely,  dissatisfaction  with  the  work  environment  inflate  reports  of
psychological distress. These biases must be considered when interpreting results. Future research
should  continue  utilizing  personal  experiences,  including  the  unique  circumstances  of  minority
groups, to develop more efficient care. Medication usage was also a potential confounding variable.
There was a high percentage of medication use in both the control and eCBT arms throughout the
study, making it difficult to isolate the effects of eCBT. Although participants were asked to keep
their  medication  stable,  co-occurrence  of  therapeutic  interventions  complicates  attribution  of
symptom changes.  Future research should consider controlling for medication use or conducting
analyses comparing medication-only and eCBT-only groups.

Conclusion
CWs and PSPs continue experiencing mental health challenges due to frequent exposure to violence
and  harm in  the  workplace  (1).  These  potentially  traumatic  events  greatly  increase  the  risk  of
developing mental health disorders (2-4). Systemic issues—including stigma and barriers to care—
further complicate access to treatment and often discourage CWs from seeking help. Even when
treatment is available, low adherence rates and internalized stigma reduce its effectiveness (2-4).
Despite these challenges, the present study found eCBT to be a promising and effective therapeutic
option. Diagnosis-specific eCBT programs, tailored to address CWs’ unique occupational stressors,
showed improvements in symptom severity when compared to TAU and offered a more accessible
intervention on a  wider  scale.  These findings  suggest  that  eCBT may be a  viable  alternative to
address mental health concerns within CWs. The diagnosis-specific modules for depression, anxiety,
and  PTSD  were  effective  in  reducing  symptoms  across  time  points.  Notably,  participants  who
completed more of the eCBT sessions saw stronger improvements. Moreover, greater tolerability for
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eCBT may increase compliance rates and decrease the negative stigma surrounding mental health
treatment. Future work should develop more accessible and effective interventions for this specific
population,  building on the findings of this study to develop treatments that consider the unique
experiences  of  CWs.  The  findings  of  this  study  should  be  considered  when  addressing  current
clinical practice for CWs and should be accounted for when responding to the current mental health
needs of this population.

References

1. American Psychiatric Association. Diagnostic and statistical manual of mental disorders. Text
revision. 2000. 

2. Lerman AE, Harney J, Sadin M. Prisons and mental health: Violence, organizational support, and
the effects of correctional work. Criminal justice and behavior. 2022 Feb;49(2):181-99.

3. Regehr C, Carey M, Wagner S, Alden LE, Buys N, Corneil W, Fyfe T, Fraess-Phillips A, Krutop
E, Matthews L, Randall C. Prevalence of PTSD, depression and anxiety disorders in correctional
officers: A systematic review. Corrections. 2021 May 27;6(3):229-41.

4. Jaegers LA, Matthieu MM, Vaughn MG, Werth P, Katz IM, Ahmad SO. Posttraumatic stress
disorder  and  job  burnout  among  jail  officers.  Journal  of  occupational  and  environmental
medicine. 2019 Jun 1;61(6):505-10.

5. Ricciardelli  R,  Carleton RN, Mooney T,  Cramm H. “Playing the  system”:  Structural  factors
potentiating  mental  health  stigma,  challenging  awareness,  and  creating  barriers  to  care  for
Canadian public safety personnel. Health. 2020 May;24(3):259-78.

6. Moghimi E, Knyahnytska Y, Omrani M, Nikjoo N, Stephenson C, Layzell G, Frederic Simpson
AI, Alavi N. Benefits of digital mental health care interventions for correctional workers and
other public safety personnel: a narrative review. Frontiers in psychiatry. 2022 Jul 8;13:921527.

7. Alavi N, Stephenson C, Omrani M, Gerritsen C, Martin MS, Knyahnytskyi A, Zhu Y, Kumar A,
Jagayat J, Shirazi A, Moghimi E. Delivering an online cognitive behavioral therapy program to
address mental health challenges faced by correctional workers and other public safety personnel:
protocol for a mixed methods study. JMIR Research Protocols. 2021 Jul 22;10(7):e30845.

8. Butler  HD,  Tasca  M,  Zhang  Y,  Carpenter  C.  A systematic  and  meta-analytic  review of  the

https://preprints.jmir.org/preprint/84595 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Holmes et al

literature on correctional  officers:  Identifying new avenues  for  research.  Journal  of  Criminal
Justice. 2019 Jan 1;60:84-92. 

9. Barry C. ‘You just get on with the job’: Prison officers’ experiences of deaths in custody in the
Irish Prison Service. Prison Service Journal. 2017 Mar 31;230:53-60.

10. Union  Canadian  Correctional  Officers.  More  than  ever,  unity  is  the  key.  Vigilance.  2016.
Available  from: https://ucco-sacc-csn.ca/assets/uploads/2019/03/UCCO-SACC_Vigilance-
SUmmer-2016.pdf.

11. James L, Todak N, Best S. The negative impact of prison work on sleep health. American Journal
of Industrial Medicine. 2017 May;60(5):449-56.

12. Carleton  RN,  Afifi  TO,  Taillieu  T,  Turner  S,  Krakauer  R,  Anderson  GS,  MacPhee  RS,
Ricciardelli R, Cramm HA, Groll D, McCreary DR. Exposures to potentially traumatic events
among  public  safety  personnel  in  Canada.  Canadian  Journal  of  Behavioural  Science/Revue
canadienne des sciences du comportement. 2019 Jan;51(1):37.

13. Carleton  RN,  Afifi  TO,  Turner  S,  Taillieu  T,  Duranceau  S,  LeBouthillier  DM,  Sareen  J,
Ricciardelli  R, MacPhee RS, Groll D, Hozempa K. Mental disorder symptoms among public
safety personnel in Canada. The Canadian Journal of Psychiatry. 2018 Jan;63(1):54-64.

14. Carl JR, Miller CB, Henry AL, Davis ML, Stott R, Smits JA, Emsley R, Gu J, Shin O, Otto MW,
Craske MG. Efficacy of digital cognitive behavioral therapy for moderate to severe symptoms of‐ ‐
generalized  anxiety  disorder:  A randomized  controlled  trial.  Depression  and  anxiety.  2020
Dec;37(12):1168-78.

15. Myhr  G,  Payne K.  Cost-effectiveness  of  cognitive-behavioural  therapy for  mental  disorders:
implications for public health care funding policy in Canada. The Canadian Journal of Psychiatry.
2006 Sep;51(10):662-70.

16. Joyce S, Modini M, Christensen H, Mykletun A, Bryant R, Mitchell PB, Harvey SB. Workplace
interventions for common mental disorders: a systematic meta-review. Psychological medicine.
2016 Mar;46(4):683-97.

17. Bryant RA, Kenny L, Rawson N, Cahill C, Joscelyne A, Garber B, Tockar J, Tran J, Dawson K.
Two year  follow up  of  trauma focused  cognitive  behavior  therapy  for  posttraumatic  stress‐ ‐ ‐
disorder in emergency service personnel: A randomized clinical trial. Depression and Anxiety.
2021 Nov;38(11):1131-7. 

18. Hadjistavropoulos HD, McCall HC, Thiessen DL, Huang Z, Carleton RN, Dear BF, Titov N.
Initial  outcomes of  transdiagnostic  internet-delivered  cognitive  behavioral  therapy tailored  to
public safety personnel: longitudinal observational study. Journal of medical Internet research.
2021 May 5;23(5):e27610.

19. Alavi N, Omrani M. Online Cognitive Behavioral Therapy: An e-Mental Health Approach to
Depression and Anxiety. Switzerland: Springer Nature Switzerland; 2019. 

20. Olthuis JV, Watt  MC, Mackinnon SP, Stewart SH. CBT for high anxiety sensitivity:  Alcohol
outcomes. Addictive Behaviors. 2015 Jul 1;46:19-24.

21. Alavi N, Moghimi E, Stephenson C, Gutierrez G, Jagayat J, Kumar A, Shao Y, Miller S, Yee CS,
Stefatos  A,  Gholamzadehmir  M.  Comparison  of  online  and  in-person  cognitive  behavioral
therapy in individuals diagnosed with major depressive disorder: a non-randomized controlled
trial. Frontiers in Psychiatry. 2023 Apr 28;14:1113956.

22. American Psychiatric Association. Criteria Updates. DSM-5 Update. 2018;14. 
23. Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E, Hergueta T, Baker R,

Dunbar GC. The Mini-International Neuropsychiatric Interview (MINI):  the development and
validation of a structured diagnostic psychiatric interview for DSM-IV and ICD-10. Journal of
Clinical Psychiatry. 1998 Jan 1;59(20):22-33.

24. Kroenke K, Spitzer RL, Williams JBW. The PHQ-9. J Gen Intern Med. 16:606–613. 
25. Spitzer RL, Kroenke K, Williams JBW, Löwe B. A Brief Measure for Assessing Generalized

Anxiety Disorder: The GAD-7. Arch Intern Med. 166:1092. 

https://preprints.jmir.org/preprint/84595 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Holmes et al

26. Rush AJ. The 16-Item quick inventory of depressive symptomatology (QIDS), clinician rating
(QIDS-C), and self-report (QIDS-SR): a psychometric evaluation in patients with chronic major
depression. Biol Psychiatry. 54:573–583. 

27. Brown TA, Chorpita BF, Korotitsch W, Barlow DH. Psychometric properties of the Depression
Anxiety Stress Scales (DASS) in clinical samples. Behav Res Ther. 35:79–89. 

28. Ritsner M, Kurs R, Gibel A, Ratner Y, Endicott J. Validity of an abbreviated Quality of Life
Enjoyment and Satisfaction Questionnaire (Q-LES-Q-18) for schizophrenia, schizoaffective, and
mood disorder patients. Quality of Life Research. 2005;14(7):1693–703. 

29. Blevins C, Weathers F, Davis M, Witte T, Domino J. The Posttraumatic Stress Disorder Checklist
for DSM-5 (PCL-5): Development and Initial Psychometric Evaluation. 2015;28:489–98. 

30. Macher JP, Crocq MA. Treatment goals: Response and nonresponse. Vol. 6, Dialogues in Clinical
Neuroscience. 2004. 

31. Wyrwich KW, Harnam N, Revicki DA, Locklear JC, Svedsater H, Endicott J.  Assessment of
quality  of  life  enjoyment  and  satisfaction  questionnaire-short  form  responder  thresholds  in
generalized  anxiety  disorder  and  bipolar  disorder  studies.  Vol.  26,  International  Clinical
Psychopharmacology. 2011. 

32. Statistical Consulting Group. University of California Los Angeles. 2021. Principal Component
(PCA) and exploratory factor analysis (EFA) with SPSS. 

33. Lakens D.  Calculating and reporting effect  sizes to  facilitate  cumulative science:  A practical
primer for t-tests and ANOVAs. Front Psychol. 2013;4(NOV):1–12. 

34. Citrome L,  Ketter  TA. When does  a  difference  make a  difference? Interpretation of  number
needed to treat, number needed to harm, and likelihood to be helped or harmed. Int J Clin Pract.
2013;67(5):407–11. 

35. Balasubramanian  H,  Ananthan  A,  Rao  S,  Patole  S.  Odds  ratio  vs  risk  ratio  in  randomized
controlled trials. Postgraduate Medicine. 2015;127(4):359–67.

36. Torous J,  Lipschitz J,  Ng M, Firth J.  Dropout rates  in clinical trials  of smartphone apps for
depressive symptoms: a systematic review and meta-analysis.  Journal of Affective Disorders.
2020 Feb 15;263:413-9.

37. Krakauer  RL,  Stelnicki  AM, Carleton RN. Examining mental  health  knowledge,  stigma,  and
service  use  intentions  among  public  safety  personnel.  Frontiers  in  psychology.  2020  May
29;11:949.

38. Moreno FA, Chhatwal  J.  Diversity  and inclusion  in  psychiatry:  the  pursuit  of  health  equity.
Focus. 2020 Jan;18(1):2-7.

39. Elston DM. Participation bias, self-selection bias, and response bias. Journal of the American
Academy of Dermatology. 2021 Jun 18.

40. Moghimi E, Knyahnytska Y, Zhu Y, Kumar A, Knyahnytski A, Patel C, Omrani M, Gerritsen C,
Martin M, Simpson AI, Alavi N. A qualitative exploration of the mental health challenges and
therapeutic  needs  of  Canadian  correctional  workers.  Frontiers  in  Psychiatry.  2022  Oct
25;13:1004143.

41. Moghimi E, Gutierrez G, Stephenson C, Gizzarelli T, Jagayat J, Holmes C, Patel C, Omrani M,
Simpson  AI,  Alavi  N.  Experiences  using  an  online  therapist-guided  psychotherapy  platform
(OPTT) in  correctional  workers with depression,  anxiety,  and PTSD. Frontiers in  Psychiatry.
2024 Apr 23;15:1365746.

42. Larsen  M,  Rønnestad  MH,  Bøe  L,  et  al.  Internet-delivered  cognitive  behavioral  therapy  for
depression and anxiety in police officers: A randomized controlled trial. J Occup Health Psychol.
2020;25(1):39-50. doi:10.1037/ocp0000160

43. Kuester A, Niemeyer H, Knaevelsrud C. Internet-based interventions for posttraumatic stress: A
meta-analysis of randomized controlled trials. Clinical psychology review. 2016 Feb 1;43:1-6.

44. Muench  F,  Riffle  R,  Thomas  M,  et  al.  Digital  mental  health  interventions  for  psychiatric
disorders  in  public  safety  personnel:  A  systematic  review.  J  Occup  Health  Psychol.

https://preprints.jmir.org/preprint/84595 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Holmes et al

2020;25(4):289-304.

https://preprints.jmir.org/preprint/84595 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Holmes et al

Supplementary Files

https://preprints.jmir.org/preprint/84595 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Holmes et al

Figures

https://preprints.jmir.org/preprint/84595 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Holmes et al

Consort diagram.

https://preprints.jmir.org/preprint/84595 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Holmes et al

Mixed linear model displaying treatment x time interaction with a modified ITT analysis.
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