
Citation: Binet, É.; Ouellet, M.-C.;

Lebel, J.; Békés, V.; Morin, C.M.;

Belleville, G. Gender Differences in

Usage and Subjective Appreciation of

an Online Cognitive Behavioral

Therapy for Wildfire Evacuees:

Descriptive Study. J. Clin. Med. 2022,

11, 6649. https://doi.org/10.3390/

jcm11226649

Academic Editor: Elena Tomba

Received: 20 September 2022

Accepted: 8 November 2022

Published: 9 November 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

Journal of

Clinical Medicine

Article

Gender Differences in Usage and Subjective Appreciation of an
Online Cognitive Behavioral Therapy for Wildfire Evacuees:
Descriptive Study
Émilie Binet 1 , Marie-Christine Ouellet 1, Jessica Lebel 1, Vera Békés 2 , Charles M. Morin 1

and Geneviève Belleville 1,*

1 School of Psychology, Laval University, 2325 Rue de l’Université, Quebec, QC G1V 0A6, Canada
2 Ferkauf Graduate School, Yeshiva University, 1165 Morris Park Ave, The Bronx, New York, NY 10461, USA
* Correspondence: genevieve.belleville@psy.ulaval.ca

Abstract: Background: Based on the most common psychological difficulties of the evacuees from
the 2016 Fort McMurray wildfires in Alberta, Canada, a therapist-guided cognitive behavioral
self-treatment was developed. This study aimed to explore how gender influences the usage and
subjective appreciation of the RESILIENT online treatment. Methods: Our study included 81 English-
speaking evacuees with significant posttraumatic symptoms, or with some posttraumatic symptoms
accompanied by at least mild depression symptoms or subclinical insomnia, and who logged into
the platform at least once. Various usage and subjective appreciation variables were analyzed,
including number of completed sessions, number of logins, number of words per session, perceived
efforts, perception of usefulness and intention to continue using the different strategies. Results: No
difference was detected in most objective usage indicators. The number of words written in sessions
7 and 10 was significantly greater for women than for men. Regarding subjective appreciation, men
had a greater perception of having put strong efforts in the cognitive restructuring strategy, while
women reported in a greater proportion that they wanted to continue using physical exercise as a
behavioral activation strategy. Conclusions: Our study offers a first look into how women and men
use online treatments, and what their preferences are.

Keywords: usage data; gender; online treatment; cognitive behavioral therapy; natural disaster

1. Introduction

Interest for self-administered therapies delivered online is on the rise. The current
COVID pandemic has illustrated the relevance of this type of therapy and its value, partic-
ularly in times of high mental health needs but limited resources. Online mental health
interventions offer many benefits, such as an increased accessibility and cost-efficiency,
e.g., [1] and represent a promising way to provide timely and effective care to as many peo-
ple as possible after a natural disaster [2]. Many studies have suggested that internet-based
cognitive behavioral therapy is effective for treating anxiety disorders, posttraumatic stress
disorder (PTSD) and depression [3–6]. Adherence to online treatments (e.g., completing
more treatment modules) is associated with increased effectiveness [7,8], as is the frequency
of use of cognitive behavioral therapy skills taught in these treatments [9]. This highlights
the importance of paying attention to how participants use online treatments, in addition
to whether these treatments are effective.

Many authors have suggested that gender plays a role in adherence to online psycho-
logical treatments, although the literature on how online treatments are used according
to gender is inconsistent. In their systematic review, Beatty and Binnion [10] concluded
that available preliminary evidence points to gender being a significant predictor of ad-
herence, although half of the reviewed studies did not reach this conclusion. The large
heterogeneity in studies that were included in the review in terms of intervention target
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and duration, sample size, and definition and measure of adherence warrants cautious
interpretation of the results. Many studies suggested that female gender is a significant
predictor of adherence for anxiety, stress and depression treatments [11–15]. However, one
study evaluating an online treatment for depression found male gender to be a predictor
of number of completed modules [16]. Other results suggest that men and women have a
similar adherence to anxiety, depression and insomnia online treatments [17–27]. Taken
together, these results underline the difficulty of drawing clear conclusions on the effect of
gender on treatment usage and the importance of carrying out more studies to evaluate
and better understand this effect.

The few studies that have specifically examined the effect of gender on treatment
usage were mostly limited to the measurement of objective indicators of treatment use,
i.e., number of logins and number of completed modules [7,23]. While these indicators
provide valuable information, they do not appear to be sufficient to understand whether
men and women use online treatments differently and which adaptations could prove
helpful to enhance engagement. Many authors have suggested that user experience is an
important therapeutic process to consider in the development of mental health technologies,
e.g., [28,29]. A qualitative meta-synthesis on user experience of computerized therapy
showed that participants placed a high importance on treatments that are sensitive to their
clinical needs and preferences and that include personalized material [30]. Taking user
views and perceptions into consideration appears critical to the efficacy of mental health
treatments and adherence of participants [28,31], yet participants’ subjective appreciation
of the content of online treatments (e.g., what they found useful and used the most) has
rarely been examined. In order to determine if exploring whether gender-specific treatment
adaptations offers clinical value, it is important to first understand if the use of treatment
differs between men and women, and to what extent.

Our team has previously developed an online cognitive behavioral intervention (the
RESILIENT platform) to address psychological issues in people evacuated from the 2016
Fort McMurray (AB, Canada) forest fires, the costliest disaster in the history of Canada
at the time [32]. Following the event, many evacuees reported significant posttraumatic,
depressive and insomnia symptoms [33–35]. A randomized controlled trial indicated
that the treatment was more effective than a waitlist condition in terms of symptom
improvement [36]. In another previously published study, we observed that men and
women reacted differently to the treatment [37]. Men showed greater improvements in
insomnia severity and in reducing self-blame posttraumatic cognitions than women, in
line with other studies that highlighted that men and women may respond differently
to treatment after a traumatic event [38–40]. However, it remains unclear if men and
women used or interacted with the online treatment differently, thereby explaining different
treatment responses.

The purpose of the present study was thus to examine potential gender differences in
the use of an online cognitive behavioral therapy using a variety of objective and subjective
indicators. This opportunity to explore how men and women interacted with the treatment
could improve our understanding of potential gender-specific treatment mechanisms and
ultimately allow us to tailor online psychological treatments to optimize efficacy for women
and men. The main goal was to examine whether the usage and subjective appreciation of
treatment strategies differed between men and women and to explore which indicators are
worth further investigating. Our study aimed to answer the four following questions: (1) To
what extent did women and men use our online treatment?; (2) Which treatment strategies
seemed the most and the least helpful to each gender?; (3) Which strategies were men and
women willing to continue using after the treatment?; and (4) How did the perception of
the engagement in the therapeutic strategies differ between men and women?
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2. Methods
2.1. Participants and Procedure

Participants were English-speaking adults who were evacuated from their homes
during the 2016 Fort McMurray wildfires. They were initially recruited by random tele-
phone sampling to participate to the first part of the larger study [13]. A phone survey was
conducted from May to July 2017 with 1510 participants to evaluate the most prevalent
psychological symptoms in order to create an adapted online psychological treatment. Fol-
lowing the survey, participants who were interested could participate in the longitudinal
component of the study, which included four clinical assessments at 6-month intervals over
two years (T1-T4). Validated questionnaires administered online assessed posttraumatic,
depression and insomnia symptoms. Participants who reported significant posttraumatic
symptoms (PTSD Checklist for DSM-5 [PCL-5] ≥ 23), or with some posttraumatic symp-
toms (PCL-5 ≥ 10) accompanied by at least mild depression (Patient Health Questionnaire
Depression Scale [PHQ-9] score ≥ 5) or subclinical insomnia symptoms (Insomnia Severity
Index [ISI] score ≥ 8) were invited to receive the online treatment. The treatment study
included a randomized controlled trial design, and participants were separated into dif-
ferent groups which received treatment at different times over the 1.5-year period (pilot
group, treatment group and waitlist group). Over the course of the study (November
2017–May 2019), 81 participants accepted the invitation to participate and logged into the
treatment platform at least once. This includes the pilot group (n = 8), which received the
treatment between November 2017 and May 2018, the treatment group (n = 32), which
received the treatment between May and November 2018, and the waitlist group (n = 26),
which received treatment between November 2018 and May 2019. Some participants with
newly developed symptoms (n = 15) were included in the waitlist group and received the
treatment between November 2018 and May 2019. All of these participants were included
in the present study, regardless of the time at which they received treatment, in order to
increase statistical power.

2.2. Treatment

The RESILIENT online intervention is a self-directed therapist-assisted treatment. It
includes 12 sessions aimed at reducing PTSD, depression and insomnia symptoms. It incor-
porates several evidence-based cognitive behavioral interventions such as in vivo exposure,
sleep restriction and imagery rehearsal therapy (IRT). A detailed list of session content and
strategies is provided in Table 1. Access to a session was granted to the participant after
the completion of the previous one, and the participant retained access to it afterwards.
Each treatment session included reflection questions and practical exercises where partici-
pants could write their thoughts or answers. An important part of the treatment was the
interactive tools. Participants were instructed to complete the sleep diary every morning,
which provided them with an automated calculation of sleep efficiency and sleep window
time recommendation each week. The diaphragmatic breathing tool enabled participants
to track their progress with this exercise, for which a frequency of twice a day was recom-
mended. The pleasant activities tool consisted of an activity planner to support behavioral
activation. Participants were instructed to fill this every week, planning enjoyable activities
for the following week. The in vivo exposure tool was used by participants to track their
progress with this exercise, with the recommendation of conducting multiple exercises in
a week. A cognitive restructuring tool and a problem-solving tool were also proposed to
support cognitive therapy techniques and provide problem-solving skills. These could be
used by the participant as needed. Table 1 presents the sessions at which the different tools
were introduced to participants.
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Table 1. Session content, strategies covered and tools introduced.

Session Session Content Strategies Covered and
Tools Introduced

(1) Normal reactions to abnormal events

n Overview of treatment
n Empowerment
n Posttraumatic stress disorder
n Resilience
n Sleep and insomnia
n Daily self-monitoring

n Psychoeducation
n Self-assessment of symptoms
n Daily self-monitoring
n Sleep hygiene a,b

→ Tool introduced: Sleep diary

(2) Catching my breath

n Phases of reactions to a natural
disaster/traumatic event

n Diaphragmatic breathing
n Resilience and pleasant activities
n Sleep habits

n Psychoeducation
n Diaphragmatic breathing a,b

n Pleasant activities a,b

n Sleep hygiene b

n Sleep restriction a,b

→ Tools introduced:
Diaphragmatic breathing tool
Pleasant activities tool

(3) Getting out there

n Avoidance and in vivo exposure
n Role of physical activity in

building resilience
n Sleep habits

n Psychoeducation
n In vivo exposure a,b

n Pleasant activities
(physical exercise) b

n Review of previously
covered strategies

→ Tool introduced: In vivo exposure

(4) Thinking out loud
n In vivo exposure
n Posttraumatic cognitions

n Psychoeducation
n ABC mode
n In vivo exposure b

n Cognitive restructuring a,b

(changing interpretation of events)
n Review of previously

covered strategies

→ Tool introduced: Cognitive
restructuring tool

(5) Paying attention to how I talk
to myself

n Cognitive distortions
n Unhelpful internal monologue

n Psychoeducation
n Cognitive restructuring

(challenging cognitive distortions) b

n Review of previously
covered strategies

(6) Re-connecting with myself and others
n Mindfulness
n Social support

n Psychoeducation
n Mindfulness meditation b

n Social support optimization b

n Review of previously
covered strategies

(7) My progress to date
n Overview and assessment

of progress
n Self-criticism and self-compassion

n Self-assessment of symptoms
n Psychoeducation
n Consolidation of skills
n Self-compassion b

n Review of previously
covered strategies
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Table 1. Cont.

Session Session Content Strategies Covered and
Tools Introduced

(8) Revisiting difficult memories

n Posttraumatic memories
and exposure

n Active problem solving
n Social support

n Psychoeducation
n Imaginal exposure to traumatic

memories (writing) b

n Active problem solving b

n Social support optimization b

n Review of previously
covered strategies

→ Tool introduced:
Problem-solving tool

(9) Keep moving forward
n Radical acceptance of the past
n Posttraumatic memories

and exposure

n Radical acceptance b

n Psychoeducation
n Imaginal exposure to traumatic

memories (writing and reading) b

n Review of previously
covered strategies

(10) Taking control

n Nightmares and imagery
rehearsal therapy

n Posttraumatic memories
and exposure

n Psychoeducation
n Imagery rehearsal therapy b (taking

control of nightmares)
n Imaginal exposure to

traumatic memories
n Review of previously

covered strategies

(11) Looking ahead
n Resilience
n Values and life goals

n Reflection on one’s values,
determination of goals and
committed actions b

n Review of previously
covered strategies

(12) Preparing my toolkit for life
n Triggers and other warning signs
n Review of progress

n Relapse prevention
n Self-assessment of symptoms
n Review of strategies toolbox

a Strategies assessed at session 7; b strategies assessed at the end of session 12.

After completing a given session, participants had a contact with their assigned
therapist using the modality of their choice (videoconferencing, telephone or email) to
discuss treatment content, ask questions and troubleshoot problems with its application.
Therapists provided clients with encouragement and evaluated adherence to the treatment
strategies as well as the need for reference to specialized crisis services. It was instructed
that these calls should last approximately 30 min. The therapists were graduate psychology
students who were supervised by a licensed psychologist specialized in the treatment of
PTSD (V.B.). Participants were given a period of six months to complete the 12 sessions,
with the recommendation of completing one session per week.

2.3. Measures

Sociodemographic information included gender, age, marital status, ethnicity, ethnic ori-
gin, immigration status and membership in a First Nation. Gender identity was evaluated
with the question “What is your gender?”. Participants could select one of the following
answers: female, male, non-binary/third gender, prefer to self-describe (specify) and prefer
not to say.

Psychological symptom severity was evaluated with validated self-reported question-
naires to determine the eligibility of participants and assess the association of pre-treatment
symptom severity with gender. PTSD symptoms were evaluated with the PTSD Checklist for
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DSM-5 (PCL-5; [41]), depression symptoms with the Patient Health Questionnaire Depression
Scale (PHQ-9; [42]), and insomnia symptoms with the Insomnia Severity Index (ISI; [43]). In
these questionnaires, higher scores indicate a greater severity of symptoms.

Treatment usage data related to how participants used the treatment platform. The
number of completed sessions, number of logins, number of days between first and last
login, mean number of days between logins, number of entries in each of the treatment tools
(sleep diary, diaphragmatic breathing, pleasant activities, in vivo exposure, cognitive restructuring
and problem-solving) were exported directly from the platform in an Excel sheet.

At session 7 (i.e., at mid-point), participants were asked to evaluate their level of per-
ceived efforts in the five treatment strategies introduced so far: in vivo exposure, pleasant
activities, sleep restriction and hygiene, diaphragmatic breathing and cognitive restructur-
ing (presented as two specific strategies: changing the interpretation of events and challenging
cognitive distortions). This self-reported questionnaire included a 5-point Likert scale (from
1 = a little to 5 = very much). An average was computed to represent the overall perceived
effort of participants in the first half of treatment.

Text entered by participants, i.e., comments, reflections and answers to questions,
was exported directly from the platform, and the number of words (by session and total)
was calculated in an Excel sheet (the specific content was not analyzed). The number of
words from a participant was available only for the sessions in which they had partici-
pated, thus resulting in variation of sample size due to attrition over the course of the
sessions. The modality of contact with the therapist, the number of communications with
the therapist, total duration of communications and mean duration of communications
were also documented.

Subjective appreciation data. At session 12 (i.e., at the end of treatment), participants
completed self-report questionnaires that were integrated in the platform to evaluate each
of the individual treatment strategies in terms of: if they perceived them as useful (yes
or no), if they wanted to continue using them (yes or no) and if they perceived that they
put strong efforts into applying them (yes or no). Seventeen strategies were evaluated by
participants: sleep hygiene, sleep restriction, pleasant activities, physical activity, social
support optimization, diaphragmatic breathing, in vivo exposure, cognitive restructuring
(interpretation of events), cognitive restructuring (cognitive distortions), mindfulness
practice, self-compassion, active problem solving, imaginal exposure (writing), radical
acceptance, nightmare rescripting, imaginal exposure (writing and reading), and values,
goals and committed action. Table 1 presents the sessions in which the different strategies
were included.

It should be noted that since participants presented with various levels of posttrau-
matic, depressive and insomnia symptoms, they were instructed not to use the parts of
the intervention which did not apply to them. This may have impacted the results (e.g., a
participant with low or no insomnia may have fewer entries in the sleep diary, a lower level
of perceived efforts in the sleep diary tool and might have scored “no” to the item “I found
it useful” for the sleep strategies).

2.4. Data Analysis

Descriptive data was computed separately for men and women. For continuous
variables (e.g., number of completed sessions, number of words), means and standard
deviations were computed, and for dichotomous variables, frequencies and percentages
were computed (i.e., assessment of treatment strategies). t-tests were conducted to test
for a difference in means between men and women for the variables on a continuous
scale, and Chi-square tests of independence were conducted to test for a difference in
frequencies for dichotomous variables in men and women when assumptions were met
(i.e., sufficient number of participants per cell). Effect sizes were assessed by calculating
Hedge’s g using means, standard deviations, and sample sizes. The impact of potentially
confounding variables (age, marital status, ethnicity, level of education, membership in a
First Nation and pre-treatment symptom severity) on significant results was evaluated to
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increase confidence that the observed effects on usage data was attributable to gender, using
t-tests for continuous variables and Chi-square tests of independence for nominal variables
(when assumptions were met). All analyses were run with SPSS Statistics version 25 using
a significance threshold of 0.05.

3. Results
3.1. Sample Description

Table 2 presents the sociodemographic characteristics of the sample, which includes
81 participants who logged into the platform at least once. Participant age ranged from 19
to 71, with a mean age of 45.4 (SD = 11.6). All participants identified as either female (58/81;
71.6%) or male (23/81; 28.4%) gender. Most participants identified as White (71/81; 87.7%),
were married or in a relationship (58/81; 71.6%) and had a postsecondary level of education
(64/81; 79.0%). t-tests and Chi-square analyses revealed no significant differences between
men and women in sociodemographic factors (i.e., age, marital status, level of education)
and in symptom severity at pre-treatment (see Table 2). Individuals who did not identify as
White (n = 9) or who identified as members of a First Nation (n = 4) were not represented
in a sufficient number in our sample to test whether those characteristics were statistically
associated with gender. However, descriptive data suggested that a greater proportion
of women (94.7%) than of men (73.9%) identified as White. It also seemed that a greater
number of men (7; 30.4%) than women (1; 1.7%) had an immigration status: four of them
self-reported a European origin, two an Asian origin, one an African origin and one did
not provide data for origin.

Table 2. Sociodemographic and clinical characteristics of participants.

Sample Characteristics
Total Sample Men Women Group Differences

(N = 81) (n = 23) (n = 58)

M (SD) M (SD) M (SD)

Age 45.4 (11.6) 46.1 (13.5) 45.1 (10.9) t77 = 0.345, p = 0.366
n (%) n (%) n (%)

Gender
Female 58 (71.6) - - -
Male 23 (28.4) - - -

Member of a First Nation 4 (4.9) 1 (4.3) 3 (5.2) -
Ethnicity -

White 71 (87.7) 17 (73.9) 54 (93.1) -
Other a 9 (11.1) 6 (26.1) 3 (5.2) -

Immigration status 8 (9.9) 7 (30.4) 1 (1.7) -
Marital status χ2

1 = 0.700, p = 0.403
Single, separated, divorced or widowed 23 (28.4) 5 (21.7) 18 (31.0) -
Married or partner 58 (71.6) 18 (78.3) 40 (69.0) -

Education χ2
1 = 0.813, p = 0.367

Primary or Secondary 16 (19.8) 6 (26.1) 10 (17.2) -
Postsecondary 64 (79.0) 17 (73.9) 47 (81.0) -

Clinical severity scores at pre-treatment
PCL-5 27.0 (14.8) 31.0 (15.6) 25.3 (15.8) t79 = 1.474, p = 0.072
PHQ-9 10.9 (6.4) 11.7 (6.4) 10.7 (6.4) t79 = 0.598, p = 0.276
ISI 16.9 (5.9) 17.2 (5.5) 16.7 (6.0) t79 = 0.351, p = 0.363

Note: M = mean; SD = standard deviation. Totals did not always reach 100% since participants could choose not
to answer (prefer not to say). a Including in decreasing proportion, Asian/Middle Eastern/Pacific Islander, Metis,
Native North American or North American Indian, African (Northern, Eastern, Central, Western or Southern).

3.2. Impact of Gender on Treatment Usage
3.2.1. Usage Data

Results initially showed that the mean number of days between first and last login was
greater for men than women (115.48 days vs. 80.83 days; see Table 3). However, we found
an outlier in the men subgroup (i.e., 370 days), which was over three standard deviations
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above the mean. When removed, the mean for men dropped to 103.91 days (SD = 63.38)
and the difference was no longer significant (t78 = 1.576, p = 0.119). No significant gender
differences were found in the number of completed sessions, number of logins, mean
number of days between logins and number of entries in tool (total and for each tool). Men
reported a higher level of perceived efforts at mid-treatment than women in the cognitive
restructuring tool (4.08 vs. 3.38, range: 1–5). A higher level of perceived effort in the
cognitive restructuring tool was also found in participants identifying with an ethnicity
other than White (t37 = −2.820, p = 0.004) and in participants with an immigration status
t17.313 = −2.896, p = 0.005). No significant gender differences were found in perceived
efforts at mid-treatment overall and for the other tools.

Table 3. Online treatment usage data for men and women (N = 81).

Men
(n = 23)

Women
(n = 58) t p Value

M (SD) M (SD)

Number of completed sessions 8.78 (4.61) 7.21 (4.89) −1.329 0.188
Number of logins 21.91 (19.44) 20.90 (21.60) −0.196 0.845
Number of days between first and last login a 115.48 (83.14) 80.83 (56.59) 2.161 0.034
Mean number of days between logins 9.62 (9.65) 7.61 (8.49) 0.871 0.387
Number of feedback communications with therapist 8.92 (3.53) 6.92 (4.94) −1.540 0.136
Total duration of feedback communications with
therapist (minutes) 293.63 (116.74) 258.84 (161.79) −0.560 0.579

Mean duration of feedback communications with
therapist (minutes) 30.42 (7.90) 30.98 (10.62) 0.178 0.859

Number of entries in tools—Total 29.48 (49.21) 23.47 (29.94) 0.671 0.504
Sleep diary 17.87 (25.19) 13.97 (19.42) −0.748 0.457
Pleasant activities tool 4.74 (6.70) 4.76 (6.36) 0.012 0.990
Diaphragmatic breathing tool 2.87 (9.63) 1.66 (2.96) −0.869 0.387
In vivo exposure tool 1.78 (6.86) 1.64 (4.11) −0.117 0.907
Cognitive restructuring tool 1.17 (4.20) 0.95 (1.75) −0.343 0.732
Problem solving tool 1.04 (3.54) 0.50 (1.11) −1.055 0.295

Perceived level of efforts at mid-treatment (1–5)—Overall 3.67 (0.68) 3.44 (0.61) 1.135 0.263
In vivo exposure tool 3.15 (1.41) 2.80 (1.32) 0.791 0.434
Pleasant activities tool 4.00 (0.58) 4.00 (0.91) 0.000 1.000
Sleep diary 1.03 (0.29) 1.28 (0.23) −0.312 0.756
Diaphragmatic breathing tool 3.85 (0.99) 3.53 (0.86) 1.048 0.301
Cognitive restructuring tool 4.08 (0.90) 3.38 (0.90) 2.276 0.029

Note: Significant results (p < 0.05) are identified with a bold font. Totals did not always reach 100% since
participants could choose not to answer (prefer not to say). Since participants presented with various levels of
posttraumatic, depressive and insomnia symptoms, some of them did not use some parts of the intervention
which did not apply to them. a When removing one outlier in the men subgroup (i.e., 370 days), the mean for men
drops to 103.91 days (SD = 63.38) and the difference was no longer significant (t78 = 1.576, p = 0.119).

Women’s preferred mean of communication with the therapist for feedback related
to the sessions was by telephone (55.3%), followed by videoconference (34.2%) and email
(10.5%). Men’s preferred mean of communication was videoconference (56.3%), followed
by telephone (31.3%) and email (12.5%). No statistically significant difference was found
between genders in mean of communication (χ2(2, N = 54) = 2.730, p = 0.255), nor in number
of communications, total and mean communication duration (see Table 3).

3.2.2. Number of Words

Results for mean number of words per session by gender are presented in Figure 1.
t-tests showed that mean number of words per session was higher in women than in men
in session 7 (t44 = 2.022, p =.049) and in session 10 (t37.577 = 2.602, p = 0.013). In session 7,
women wrote a mean of 212 words while men wrote a mean of 136 words, which represents
a medium effect size (g = 0.636, 95% CI [0.006–1.266]). In session 10, women wrote a mean
of 1087 words while men wrote a mean of 390 words, which represents a medium effect
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size (g = 0.655, 95% CI [0.012–1.297]). No significant gender difference was found in other
sessions and in the total number of words. Number of words was associated with level
of education, ethnicity, and immigration status. Participants identifying as White wrote
a greater number of words in sessions 7 (t18.001 = 2.384, p = 0.014) and 10 (t50.844 = 2.425,
p = 0.009) and participants with an immigration status wrote a lower number of words in
session 10 (t44.342 = 2.099, p = 0.021).

Figure 1. Means, standard deviations, range and effect sizes for number of words per session by
gender. Note. Since participants presented with various levels of posttraumatic, depressive and
insomnia symptoms, some of them did not use some parts of the intervention which did not apply to
them. * p < 0.05.

3.2.3. Subjective Appreciation of Treatment Strategies

Table 4 presents the number of men and women who perceived each of the 17 treatment
strategies as useful. The strategies perceived as most useful by women were pleasant
activities and diaphragmatic breathing (22/27; 81.5%) followed by values, goals and
committed actions (21/27; 77.8%) and cognitive restructuring (cognitive distortions) (20/27;
74.1%). The strategies perceived as most useful by men were sleep hygiene, pleasant
activities, social support optimization, cognitive restructuring (interpretation of events and
cognitive distortions), mindfulness practice and self-compassion (11/15; 73.3%). Imagery
rehearsal therapy, suggested for participants with posttraumatic nightmares, was the
strategy perceived as least useful by men and women (respectively 2/15; 13.3% and 4/27;
14.8%). Chi-squared tests did not reveal any statistically significant difference in men and
women’s perception of the strategies as useful, however many analyses could not be run or
may have lacked statistical power due to insufficient number of observations per cell.
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Table 4. Subjective appreciation of treatment strategies by gender: perception of usefulness.

Treatment Strategies Men
(n = 15)

Women
(n = 27) χ2 p Value

Sleep hygiene 11 (73.3%) 16 (59.3%) - -
Sleep restriction 9 (60.0%) 12 (44.4%) 0.933 0.334
Pleasant activities 11 (73.3%) 22 (81.5%) - -
Physical exercise 10 (66.7%) 18 (66.7%) 0.000 1.000
Social support optimization 11 (73.3%) 19 (70.4%) - -
Diaphragmatic breathing 10 (66.7%) 22 (81.5%) 1.167 0.280
In vivo exposure 6 (40.0%) 13 (48.1%) 0.258 0.611
Cognitive restructuring (interpretation of events) 11 (73.3%) 18 (66.7%) - -
Cognitive restructuring (cognitive distortions) 11 (73.3%) 20 (74.1%) - -
Mindfulness meditation 11 (73.3%) 19 (70.4%) - -
Self-compassion 11 (73.3%) 15 (55.6%) - -
Active problem solving 9 (60.0%) 18 (66.7%) 0.187 0.666
Imaginal exposure (writing) 7 (46.7%) 16 (59.3%) 0.617 0.432
Radical acceptance 8 (53.3%) 14 (51.9%) 0.008 0.927
Imagery rehearsal therapy 2 (13.3%) 4 (14.8%) - -
Imaginal exposure (writing and reading) 7 (46.7%) 16 (59.3%) 0.617 0.895
Values, goals and committed actions 10 (66.7%) 21 (77.8%) 0.616 0.432

Note. Since participants presented with various levels of posttraumatic, depressive and insomnia symptoms,
some of them did not use some parts of the intervention which did not apply to them.

The strategies that women most wanted to continue using (Table 5) were physical
activity (20/27; 74.1%), followed by pleasant activities (19/27; 70.4%), social support
optimization and cognitive restructuring (cognitive distortions) (18/27; 70.4%). The strategies
that men most wanted to continue using were sleep hygiene, pleasant activities, social
support optimization, mindfulness practice and values, goals and committed actions (8/15;
53.3% for all strategies). Imagery rehearsal therapy was the strategy that men and women
least wanted to continue (respectively 1/15; 6.7% and 3/27; 11.1%). Chi-squared tests
revealed that a greater proportion of women (20/27; 74.1%) than men (6/15; 40.0%) wanted
to continue using physical exercise after the intervention (χ2(1, N = 42) = 4.747, p = 0.029).

Table 5. Subjective appreciation of treatment strategies by gender: intent to continue.

Treatment Strategies Men
(n = 15)

Women
(n = 27) χ2 p Value

Sleep hygiene 8 (53.3%) 17 (63.0%) 0.371 0.542
Sleep restriction 5 (33.3%) 12 (44.4%) 0.494 0.482
Pleasant activities 8 (53.3%) 19 (70.4%) 1.219 0.270
Physical exercise 6 (40.0%) 20 (74.1%) 4.747 0.029
Social support optimization 8 (53.3%) 18 (66.7%) 0.727 0.394
Diaphragmatic breathing 6 (40.0%) 14 (51.9%) 0.543 0.461
In vivo exposure 2 (13.3%) 7 (25.9%) - -
Cognitive restructuring (interpretation of events) 7 (46.7%) 14 (51.9%) 0.104 0.747
Cognitive restructuring (cognitive distortions) 7 (46.7%) 18 (66.7%) 1.601 0.206
Mindfulness meditation 8 (53.3%) 14 (51.9%) 0.008 0.927
Self-compassion 6 (40.0%) 12 (44.4%) 0.078 0.780
Active problem solving 7 (46.7%) 12 (44.4%) 0.019 0.890
Imaginal exposure (writing) 3 (20.0%) 7 (25.9%) - -
Radical acceptance 5 (33.3%) 9 (33.3%) 0.000 1.00
Imagery rehearsal therapy 1 (6.7%) 3 (11.1%) - -
Imaginal exposure (writing and reading) 4 (26.7%) 7 (25.9%) - -
Values, goals and committed actions 8 (53.3%) 17 (63.0%) 0.371 0.542

Note. Significant results (p < 0.05) are identified with a bold font. Since participants presented with various levels
of posttraumatic, depressive and insomnia symptoms, some of them did not use some parts of the intervention
which did not apply to them.
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Strategies in which participants perceived they had put strong efforts are presented in
Table 6. Women reported that they had put strong efforts into pleasant activities (16/27;
59.3%), cognitive restructuring and self-compassion (13/27; 48.1%). Men reported that
they put strong efforts into cognitive restructuring (cognitive distortions) (10/15; 66.7%),
pleasant activities and cognitive restructuring (8/15; 53.3%). Radical acceptance was the
strategy for which men perceived they had put the lowest level of efforts into (0/15; 0.0%),
while for women, it was imagery rehearsal therapy (1/27; 3.7%). Chi-squared tests revealed
that a greater proportion of men (10/15; 66.7%) than women (9/27; 33.3%) perceived they
had put strong efforts into the cognitive restructuring (cognitive distortions) strategy (χ2(1,
N = 42) = 4.325, p = 0.038).

Table 6. Subjective appreciation of treatment strategies by gender: perception of having put
strong efforts.

Treatment Strategies Men
(n = 15)

Women
(n = 27) χ2 p Value

Sleep hygiene 5 (33.3%) 10 (37.0%) 0.058 0.810
Sleep restriction 4 (26.7%) 8 (29.6%) - -
Pleasant activities 8 (53.3%) 16 (59.3%) 0.138 0.710
Physical exercise 4 (26.7%) 9 (33.3%) - -
Social support optimization 5 (33.3%) 9 (33.3%) 0.000 1.00
Diaphragmatic breathing 7 (46.7%) 12 (44.4%) 0.019 0.890
In vivo exposure 3 (20.0%) 8 (29.6%) - -
Cognitive restructuring (interpretation of events) 8 (53.3%) 13 (48.1%) 0.104 0.747
Cognitive restructuring (cognitive distortions) 10 (66.7%) 9 (33.3%) 4.325 0.038
Mindfulness meditation 5 (33.3%) 10 (37.0%) 0.058 0.810
Self-compassion 3 (20.0%) 13 (48.1%) - -
Active problem solving 6 (40.0%) 6 (22.2%) 1.493 0.222
Imaginal exposure (writing) 3 (20.0%) 11 (40.7%) - -
Radical acceptance 0 (0.0%) 8 (29.6%) - -
Imagery rehearsal therapy 2 (13.3%) 1 (3.7%) - -
Imaginal exposure (writing and reading) 1 (6.7%) 9 (33.3%) - -
Values, goals and committed actions 4 (26.7%) 12 (44.4%) - -

Note: Significant results (p < 0.05) are identified with a bold font. Since participants presented with various levels
of posttraumatic, depressive and insomnia symptoms, some of them did not use some parts of the intervention
which did not apply to them.

Chi-square tests of independence revealed that age, marital status, ethnicity, level
of education, and membership in a First Nation were not associated with these variables
(strategy perceived as useful, intention to continue, perceived strong efforts; all ps < 0.05),
but some Chi-square tests were inconclusive because of insufficient number of observations
per cell.

4. Discussion

The goal of our study was to explore and describe gender differences in the usage data
and subjective appreciation of an online cognitive behavioral treatment for natural disaster
evacuees with posttraumatic, depression and insomnia symptoms. Results showed that the
usage of the treatment platform seemed mostly similar for men and women (e.g., objective
indicators such as number of logins and number of completed sessions), but gender
differences emerged in the number of words written in the platform, and in the subjective
appreciation and perceived level of efforts put in applying some treatment strategies. To our
knowledge, such gender differences have not been previously reported in clinical studies of
online cognitive behavioral treatments. It is therefore challenging to tie our findings to the
specific literature on gender differences in the use of online treatments. In the next section,
we expand on the observed differences by generating tentative explanations and relating
our findings to the broader literature on gender differences in mental health and cognition.
We also provide suggestions for further research.
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Women wrote a greater number of words than men in sessions 7 and 10. Session 7
included self-assessment of symptoms and progress and consolidation of skills. Partic-
ipants were invited to write down their experiences for five main treatment domains:
posttraumatic symptoms, resilience, sleep, stress management and cognitive therapy. They
were also invited to write down their goals for the next five sessions (general goal, specific
goals and activities to achieve them), to review their exposure hierarchy (satisfaction with
results, what helped them and what held them back) and write their plan for the next week
regarding exposure. Session 10 included IRT for nightmares, and participants were invited
to write their nightmare (if any) in detail, as well as their new dream script. Session 10
also included imaginal exposure to traumatic memories, and participants were invited to
write down the narrative of their trauma, including as many vivid elements as possible
(e.g., emotions, sensations and thoughts during the fires and evacuation). They were also
invited to review their exposure exercises (progress, successes, difficulties, questions, plan
for next weeks), the planning of pleasant activities (progress, inclusion of social and physi-
cal activities) and their sleep (improvements, compliance with sleep window, difficulties,
plan for next weeks). A greater number of words for women than for men in these sessions
suggest that women were more engaged in these parts of treatment; they may have felt a
greater need to express themselves through writing or a natural tendency to expand and
write about their experience in a more detailed manner. It may also suggest that these
therapeutic strategies were more challenging for men.

The association between gender and number of words written in an online treatment
has not been previously examined, but many gender differences have been reported in
the study of language more generally. For instance, women tend to use a language that
is more elaborate and affective than men, whose language is typically more direct and
instrumental [44]. Gender differences favoring women were also noted in writing fluency
tasks, where women told longer stories than men in autobiographic memory styles and
recall of affective experiences [45–47]. These characteristics may make the writing about
traumatic experience in detail easier or more accessible for women than men. Women are
also typically more likely to use emotion-based coping strategies than men, e.g., [48,49] and
thus, they might experience a greater ease than men in putting their emotions into words.
When examining women and men’s subjective appreciation of the strategies from these
sessions, they reported in a similar proportion that they perceived them as useful and that
they wanted to continue to implement them in their lives. Thus, the length of written text in
the platform might not be indicative of the perceived usefulness of the strategy. The impact
of writing a greater or lower number of words in an imaginal exposure exercise is difficult
to interpret in the context of a multi-strategy online treatment and, to our knowledge, has
not been examined in the literature. Based on the rationale for this therapeutic strategy [50],
one could suppose, on the one hand, that a lower number of words for men could indicate
avoidance of some aspects of the traumatic event, perhaps emotional aspects. On the
other hand, one could also make a case that a higher number of words for women reflects
avoidance, as they may include unnecessary elements distracting them from the actual
trauma narrative. A closer qualitative analysis of content would be necessary to further
these questions.

Further, these results should be interpreted in the light of associations that were found
between other sociodemographic variables and the number of words. Participants who
were immigrants wrote a significantly lower number of words in some sessions, and there
were more men than women with an immigration status in our sample. Consequently,
immigration status might have been a confounding factor in the assessment of gender
differences for this variable. It is plausible that English was not a first language for some
immigrants, and that it influenced the length of their written accounts. Unfortunately, data
on first language was not collected in this study, and, to our knowledge, the relationship
between immigration status, native language and online treatment usage has not yet been
examined in the literature. This factor appears important to consider in the development
of treatments that require participants to write detailed responses. A Statistics Canada
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census has shown that in a literary task, a greater proportion of immigrants whose first
language was different than the test language scored at the lowest level on a prose literacy
scale, compared to immigrants whose first language was the test language and Canadian-
born participants [51]. Future research should investigate the impact for a participant to
receive an online treatment in a second language, and whether this influences treatment
efficacy. Nonetheless, the development of a more inclusive approach to online treatments,
offering content that is available in different languages, or offers alternative to written tasks
(e.g., graphs, audio), seems of high importance.

Results revealed a significantly greater reported level of efforts put in cognitive restruc-
turing at mid-treatment for men than women. This included the two cognitive restructuring
strategies presented to participants: changing the interpretation of events and challenging cog-
nitive distortions. At the end of treatment, men also reported in a significantly greater
proportion than women that they had put strong efforts in the cognitive restructuring
(cognitive distortions) strategy. Men appeared to be highly engaged in the cognitive restruc-
turing strategy, both at mid-treatment and at the end of treatment, suggesting sustained
effort over time, even when it was no longer the emphasis of treatment. These results are
consistent with gender differences in the use of strategies to cope with stress. Men’s coping
strategies are more likely to be based on problem-solving which seems consistent with
cognitive restructuring, while women are more likely to use emotion-based coping to deal
with stressors, e.g., [48,49].

Gender differences were also noted in the subjective appreciation of some strategies,
although no difference was detected in most of them. Interestingly, the strategies perceived
as most useful were not necessarily the ones that participants most wanted to continue
or the ones in which participants perceived they had put a lot of effort into (e.g., sleep
hygiene and self-compassion for men). The results also revealed that a significantly greater
proportion of women wanted to continue using the physical exercise strategy. It appears
that physical activity as a behavioral activation strategy resonated more with women in
this sample, but the reasons for this effect are unclear. One hypothesis lies in the type of
work evacuees did before the fires, with men presumably more likely to be involved in
physical labor in the Fort McMurray area [52,53].

It is important to acknowledge that, with the exception of number of words in ses-
sions 7 and 10, we did not detect a gender difference in usage data indicators, including
number of completed modules and in number of logins, which are common indicators
in treatment usage studies [7]. These results echoed the findings of multiple studies with
populations suffering from anxiety, depression and insomnia disorders [18,21,24], which
found no significant associations between gender and online program attrition, completion
or adherence, i.e., number or completed modules. To our knowledge, only two studies
targeted PTSD in their online treatment, and neither study detected a gender effect in
attrition despite using large sample sizes [2,19]. The finding that suggests men and women
used the platform similarly is not surprising, considering our previous finding that the
improvement of men and women on most efficacy outcomes (e.g., decrease in posttrau-
matic and depressive symptoms) was similar [37]. A similar treatment usage and similar
improvement in men and women is consistent with the association frequently reported
between adherence to online treatments and increased effectiveness [7,8].

The present results should be interpreted with caution given the exploratory nature of
the study. Our limited sample size suggests that our analyses may have lacked statistical
power to detect differences. Another limitation is the fact that ethnicity and immigration
status were not equally distributed among men and women in our sample. However,
this reflects the socioeconomic context of the Fort McMurray area, where the oil sands of
the region represent an important sector of employment, especially for men, and attracts
workers from all over Canada and from outside the country [52,53]. Although our study
was focused on the examination of gender differences, our assessment was limited to self-
identified gender and did not measure adhesion to gender roles or biological sex. As the
study of subjective appreciation variables was intended to be exploratory, the questionnaire
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used was not a validated measure. We believe, still, that its inclusion in the platform
constitutes a methodological strength that allowed for a first step in studying gender
differences beyond treatment efficacy.

Despite these limitations, our study is the first to explore how gender can influence
usage data and subjective appreciation of an internet-based cognitive behavioral therapy.
Our results expanded on the literature on gender differences in online treatments, which
has been limited to a small number of objective indicators. Although many of the usage
and subjective appreciation variables of our online cognitive–behavioral treatment were
revealed to be similar for men and women, some differed significantly (i.e., number of
words in some sessions, perceived level of efforts in cognitive restructuring) and are worth
investigating further. This research avenue could provide important clinical insight into
how existing and future online treatments could be improved to include gender-specific
adaptations. Our study suggests that offering a variety of therapeutic strategy choices to
men and women allows them to appreciate and use some more than others while reaching
similar therapeutic gains, which seems promising. It highlights the relevance of exploring
this line of research further, as the availability of online treatments will most definitely
keep expanding. The question of how they should be adapted to sociodemographic and
cultural factors is a crucial one, especially as our comprehension of sex and gender becomes
more refined.

Author Contributions: Conceptualization, É.B., M.-C.O., J.L., V.B., C.M.M. and G.B.; formal analysis,
É.B.; funding acquisition, M.-C.O., C.M.M. and G.B.; investigation, G.B.; methodology, É.B., M.-C.O.,
J.L. and G.B.; project administration, J.L.; resources, G.B.; supervision, V.B. and G.B.; visualization,
É.B.; writing—original draft, É.B.; writing—review & editing, É.B., M.-C.O., J.L., V.B., C.M.M. and
G.B. All authors have read and agreed to the published version of the manuscript.

Funding: This study was funded by a grant from the Operating Grant: Health Effects of the Alberta
Wildfires program, supported by the Canadian Institutes of Health Research, Alberta Innovates,
and the Canadian Red Cross (#381288). ÉB holds a doctoral scholarship from Fonds de Recherche
Québec–Santé (#272634) and a master-level award from the Canadian Institutes of Health Research
(Frederick Banting and Charles Best Canada Graduate Scholarships, #288256).

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Research Ethics Committee for Psychology and Education
Sciences of Laval University (protocol code 2017-030 Phase II, date of approval: 7 November 2017).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to ethical restrictions.

Acknowledgments: The authors would like to thank Clara Deudon for her assistance with
data management.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Benight, C.C.; Ruzek, J.I.; Waldrep, E. Internet interventions for traumatic stress: A review and theoretically based example.

J. Trauma. Stress 2008, 21, 513–520. [CrossRef] [PubMed]
2. Price, M.; Gros, D.F.; McCauley, J.L.; Gros, K.S.; Ruggiero, K.J. Nonuse and Dropout Attrition for a Web-Based Mental Health

Intervention Delivered in a Post-Disaster Context. Psychiatry 2012, 75, 267–284. [CrossRef] [PubMed]
3. Andrews, G.; Cuijpers, P.; Craske, M.G.; McEvoy, P.; Titov, N. Computer Therapy for the Anxiety and Depressive Disorders Is

Effective, Acceptable and Practical Health Care: A Meta-Analysis. PLoS ONE 2010, 5, e13196. [CrossRef] [PubMed]
4. Amstadter, A.B.; Broman-Fulks, J.; Zinzow, H.; Ruggiero, K.J.; Cercone, J. Internet-based interventions for traumatic stress-related

mental health problems: A review and suggestion for future research. Clin. Psychol. Rev. 2009, 29, 410–420. [CrossRef]
5. Barak, A.; Hen, L.; Boniel-Nissim, M.; Shapira, N. A Comprehensive Review and a Meta-Analysis of the Effectiveness of

Internet-Based Psychotherapeutic Interventions. J. Technol. Hum. Serv. 2008, 26, 109–160. [CrossRef]
6. Andersson, G.; Cuijpers, P. Internet-Based and Other Computerized Psychological Treatments for Adult Depression: A Meta-

Analysis. Cogn. Behav. Ther. 2009, 38, 196–205. [CrossRef] [PubMed]

http://doi.org/10.1002/jts.20371
http://www.ncbi.nlm.nih.gov/pubmed/19107724
http://doi.org/10.1521/psyc.2012.75.3.267
http://www.ncbi.nlm.nih.gov/pubmed/22913502
http://doi.org/10.1371/journal.pone.0013196
http://www.ncbi.nlm.nih.gov/pubmed/20967242
http://doi.org/10.1016/j.cpr.2009.04.001
http://doi.org/10.1080/15228830802094429
http://doi.org/10.1080/16506070903318960
http://www.ncbi.nlm.nih.gov/pubmed/20183695


J. Clin. Med. 2022, 11, 6649 15 of 16

7. Donkin, L.; Christensen, H.; Naismith, S.; Neal, B.; Hickie, I.B.; Glozier, N. A Systematic Review of the Impact of Adherence on
the Effectiveness of e-Therapies. J. Med. Internet Res. 2011, 13, e52. [CrossRef]

8. Wright, J.H.; Owen, J.J.; Richards, D.; Eells, T.D.; Richardson, T.; Brown, G.K.; Barrett, M.; Rasku, M.A.; Polser, G.; Thase, M.E.
Computer-Assisted Cognitive-Behavior Therapy for Depression: A Systematic Review and Meta-Analysis. J. Clin. Psychiatry
2019, 80, 3573. [CrossRef]

9. Hundt, N.E.; Mignogna, J.; Underhill, C.; Cully, J.A. The Relationship Between Use of CBT Skills and Depression Treatment
Outcome: A Theoretical and Methodological Review of the Literature. Behav. Ther. 2013, 44, 12–26. [CrossRef]

10. Beatty, L.; Binnion, C. A Systematic Review of Predictors of, and Reasons for, Adherence to Online Psychological Interventions.
Int. J. Behav. Med. 2016, 23, 776–794. [CrossRef]

11. Batterham, P.J.; Neil, A.L.; Bennett, K.; Griffiths, K.M.; Christensen, H. Predictors of adherence among community users of a
cognitive behavior therapy website. Patient Prefer. Adherence 2008, 2, 97–105. [PubMed]

12. El Alaoui, S.; Ljótsson, B.; Hedman-Lagerlöf, E.; Kaldo, V.; Andersson, E.; Rück, C.; Andersson, G.; Lindefors, N. Predictors of
Symptomatic Change and Adherence in Internet-Based Cognitive Behaviour Therapy for Social Anxiety Disorder in Routine
Psychiatric Care. PLoS ONE 2015, 10, e0124258. [CrossRef] [PubMed]

13. Hasson, H.; Brown, C.; Hasson, D. Factors associated with high use of a workplace web-based stress management program in a
randomized controlled intervention study. Health Educ. Res. 2010, 25, 596–607. [CrossRef]

14. Neil, A.L.; Batterham, P.; Christensen, H.; Bennett, K.; Griffiths, K.M.; Danaher, B. Predictors of Adherence by Adolescents
to a Cognitive Behavior Therapy Website in School and Community-Based Settings. J. Med. Internet Res. 2009, 11, e6.
[CrossRef] [PubMed]

15. Fuhr, K.; Schröder, J.; Berger, T.; Moritz, S.; Meyer, B.; Lutz, W.; Hohagen, F.; Hautzinger, M.; Klein, J.P. The association between
adherence and outcome in an Internet intervention for depression. J. Affect. Disord. 2018, 229, 443–449. [CrossRef] [PubMed]

16. Donkin, L.; Hickie, I.; Christensen, H.; Naismith, S.; Neal, B.; Cockayne, N.L.; Glozier, N. Rethinking the Dose-Response
Relationship Between Usage and Outcome in an Online Intervention for Depression: Randomized Controlled Trial. J. Med.
Internet Res. 2013, 15, e231. [CrossRef]

17. Chen, H.; Rodriguez, M.A.; Qian, M.; Kishimoto, T.; Lin, M.; Berger, T. Predictors of treatment outcomes and adherence in
internet-based cognitive behavioral therapy for social anxiety in China. Behav. Cogn. Psychother. 2020, 48, 291–303. [CrossRef]

18. Hilvert-Bruce, Z.; Rossouw, P.J.; Wong, N.; Sunderland, M.; Andrews, G. Adherence as a determinant of effectiveness of internet
cognitive behavioural therapy for anxiety and depressive disorders. Behav. Res. Ther. 2012, 50, 463–468. [CrossRef]

19. Al-Asadi, A.M.; Klein, B.; Meyer, D. Pretreatment Attrition and Formal Withdrawal During Treatment and Their Predictors: An
Exploratory Study of the Anxiety Online Data. J. Med. Internet Res. 2014, 16, e152. [CrossRef]

20. Boettcher, J.; Renneberg, B.; Berger, T. Patient Expectations in Internet-Based Self-Help for Social Anxiety. Cogn. Behav. Ther. 2013,
42, 203–214. [CrossRef]

21. Pittaway, S.; Cupitt, C.; Palmer, D.; Arowobusoye, N.; Milne, R.; Holttum, S.; Pezet, R.; Patrick, H. Comparative, clinical feasibility
study of three tools for delivery of cognitive be-havioural therapy for mild to moderate depression and anxiety provided on a
self-help basis. Ment. Health Fam. Med. 2009, 6, 145. [PubMed]

22. Berman, M.I.; Buckey, J.C.; Hull, J.G.; Linardatos, E.; Song, S.L.; McLellan, R.; Hegel, M.T. Feasibility Study of an Interactive
Multimedia Electronic Problem Solving Treatment Program for Depression: A Preliminary Uncontrolled Trial. Behav. Ther. 2014,
45, 358–375. [CrossRef] [PubMed]

23. Farrer, L.M.; Griffiths, K.M.; Christensen, H.; Mackinnon, A.; Batterham, P. Predictors of Adherence and Outcome in Internet-Based
Cognitive Behavior Therapy Delivered in a Telephone Counseling Setting. Cogn. Ther. Res. 2013, 38, 358–367. [CrossRef]

24. Hebert, E.A.; Vincent, N.; Lewycky, S.; Walsh, K. Attrition and Adherence in the Online Treatment of Chronic Insomnia. Behav.
Sleep Med. 2010, 8, 141–150. [CrossRef] [PubMed]

25. Richards, D.; Timulak, L. Satisfaction with therapist-delivered vs. self-administered online cognitive behavioural treatments for
depression symptoms in college students. Br. J. Guid. Couns. 2013, 41, 193–207. [CrossRef]

26. Ström, L.; Pettersson, R.; Andersson, G. Internet-Based Treatment for Insomnia: A Controlled Evaluation. J. Consult. Clin. Psychol.
2004, 72, 113–120. [CrossRef] [PubMed]

27. Topolovec-Vranic, J.; Cullen, N.; Michalak, A.; Ouchterlony, D.; Bhalerao, S.; Masanic, C.; Cusimano, M. Evaluation of
an online cognitive behavioural therapy program by patients with traumatic brain injury and depression. Brain Inj. 2010,
24, 762–772. [CrossRef]

28. Swift, J.K.; Callahan, J.L. The impact of client treatment preferences on outcome: A meta-analysis. J. Clin. Psychol. 2009,
65, 368–381. [CrossRef]

29. Smith, A.H.; Norton, P.J.; McLean, C.P. Client Perceptions of Therapy Component Helpfulness in Group Cognitive-Behavioral
Therapy for Anxiety Disorders. J. Clin. Psychol. 2012, 69, 229–239. [CrossRef]

30. Knowles, S.E.; Toms, G.; Sanders, C.; Bee, P.; Lovell, K.; Rennick-Egglestone, S.; Coyle, D.; Kennedy, C.; Littlewood, E.; Kessler,
D.; et al. Qualitative Meta-Synthesis of User Experience of Computerised Therapy for Depression and Anxiety. PLoS ONE 2014,
9, e84323. [CrossRef]

31. Doherty, G.; Coyle, D.; Sharry, J. Engagement with online mental health interventions: An exploratory clinical study of a treatment
for depression. In Proceedings of the SIGCHI Conference on Human Factors in Computing Systems, Austin, TX, USA, 5–10 May
2012; pp. 1421–1430. [CrossRef]

http://doi.org/10.2196/jmir.1772
http://doi.org/10.4088/JCP.18r12188
http://doi.org/10.1016/j.beth.2012.10.001
http://doi.org/10.1007/s12529-016-9556-9
http://www.ncbi.nlm.nih.gov/pubmed/19920949
http://doi.org/10.1371/journal.pone.0124258
http://www.ncbi.nlm.nih.gov/pubmed/25893687
http://doi.org/10.1093/her/cyq005
http://doi.org/10.2196/jmir.1050
http://www.ncbi.nlm.nih.gov/pubmed/19275982
http://doi.org/10.1016/j.jad.2017.12.028
http://www.ncbi.nlm.nih.gov/pubmed/29331706
http://doi.org/10.2196/jmir.2771
http://doi.org/10.1017/S1352465819000730
http://doi.org/10.1016/j.brat.2012.04.001
http://doi.org/10.2196/jmir.2989
http://doi.org/10.1080/16506073.2012.759615
http://www.ncbi.nlm.nih.gov/pubmed/22477905
http://doi.org/10.1016/j.beth.2014.02.001
http://www.ncbi.nlm.nih.gov/pubmed/24680231
http://doi.org/10.1007/s10608-013-9589-1
http://doi.org/10.1080/15402002.2010.487457
http://www.ncbi.nlm.nih.gov/pubmed/20582757
http://doi.org/10.1080/03069885.2012.726347
http://doi.org/10.1037/0022-006X.72.1.113
http://www.ncbi.nlm.nih.gov/pubmed/14756620
http://doi.org/10.3109/02699051003709599
http://doi.org/10.1002/jclp.20553
http://doi.org/10.1002/jclp.21926
http://doi.org/10.1371/journal.pone.0084323
http://doi.org/10.1145/2207676.2208602


J. Clin. Med. 2022, 11, 6649 16 of 16

32. Insurance Bureau of Canada. Northern Alberta Wildfire Costliest Insured Natural Disaster in Canadian History—Estimate of
Insured Losses: $3.58 Billion. 2017. Available online: https://www.ibc.ca/bc/resources/media-centre/media-releases/northern-
alberta-wildfire-costliest-insured-natural-disaster-in-canadian-history (accessed on 4 June 2022).

33. Agyapong, V.I.O.; Juhas, M.; Omege, J.; Denga, E.; Nwaka, B.; Akinjise, I.; Corbett, S.E.; Brown, M.; Chue, P.; Li, X.-M.; et al.
Prevalence Rates and Correlates of Likely Post-Traumatic Stress Disorder in Residents of Fort McMurray 6 Months After a
Wildfire. Int. J. Ment. Health Addict. 2019, 19, 632–650. [CrossRef]

34. Agyapong, V.I.O.; Juhás, M.; Brown, M.R.G.; Omege, J.; Denga, E.; Nwaka, B.; Akinjise, I.; Corbett, S.E.; Hrabok, M.; Li, X.-M.; et al.
Prevalence Rates and Correlates of Probable Major Depressive Disorder in Residents of Fort McMurray 6 Months After a Wildfire.
Int. J. Ment. Health Addict. 2018, 17, 120–136. [CrossRef]

35. Belleville, G.; Ouellet, M.-C.; Lebel, J.; Ghosh, S.; Morin, C.M.; Bouchard, S.; Guay, S.; Bergeron, N.; Campbell, T.; MacMaster, F.P.
Psychological Symptoms Among Evacuees from the 2016 Fort McMurray Wildfires: A Population-Based Survey One Year Later.
Front. Public Health 2021, 9, 444. [CrossRef] [PubMed]

36. Belleville, G.; Ouellet, M.-C.; Békés, V.; Lebel, J.; Morin, C.M.; Bouchard, S.; Guay, S.; Bergeron, N.; Ghosh, S.; Campbell, T.; et al.
Efficacy of a Therapist-Assisted Self-Help Internet-Based Intervention Targeting PTSD, Depression, and Insomnia Symptoms
After a Disaster: A Randomized Controlled Trial. Behav. Ther. 2022, in press. [CrossRef]

37. Binet, É.; Ouellet, M.C.; Lebel, J.; Békés, V.; Morin, C.; Bergeron, N.; Campbell, T.; Ghosh, S.; Bouchard, S.; Guay, S.; et al.
Gender-Specific Changes Following an Online Cognitive Behavioral Therapy for Wildfire Evacuees. In Proceedings of the 11th
Annual Conference of the Canadian Association of Cognitive and Behavioural Therapies, Online Conference, 6–8 May 2021.

38. Békés, V.; Beaulieu-Prévost, D.; Guay, S.; Belleville, G.; Marchand, A. Women with PTSD benefit more from psychotherapy than
men. Psychol. Trauma Theory Res. Pract. Policy 2016, 8, 720–727. [CrossRef]

39. Wade, D.; Varker, T.; Kartal, D.; Hetrick, S.; O’Donnell, M.; Forbes, D. Gender difference in outcomes following trauma-focused
interventions for posttraumatic stress disorder: Systematic review and meta-analysis. Psychol. Trauma Theory Res. Pract. Policy
2016, 8, 356–364. [CrossRef]

40. Watts, B.V.; Schnurr, P.P.; Mayo, L.; Young-Xu, Y.; Weeks, W.B.; Friedman, M.J. Meta-Analysis of the Efficacy of Treatments for
Posttraumatic Stress Disorder. J. Clin. Psychiatry 2013, 74, e541–e550. [CrossRef]

41. Weathers, F.W.; Litz, B.T.; Keane, T.M.; Palmieri, P.A.; Marx, B.P.; Schnurr, P.P. The PTSD Checklist for DSM-5 (PCL-5). National
Center for PTSD. 2013. Available online: http://www.ptsd.va.gov (accessed on 1 September 2022).

42. Kroenke, K.; Spitzer, R.L.; Williams, J.B. The PHQ-9: Validity of a brief depression severity measure. J. Gen. Intern. Med. 2011,
16, 606–613. [CrossRef]

43. Morin, C.M. Insomnia: Psychological Assessment and Management; Guilford Press: New York, NY, USA, 1993.
44. Mulac, A.; Bradac, J.; Gibbons, P. Empirical support for the gender-as-culture hypothesis: An Intercultural Analysis of

Male/Female Language Differences. Hum. Commun. Res. 2006, 27, 121–152. [CrossRef]
45. Pillemer, D.B.; Wink, P.; Di Donato, T.E.; Sanborn, R.L. Gender differences in autobiographical memory styles of older adults.

Memory 2003, 11, 525–532. [CrossRef]
46. Seidlitz, L.; Diener, E. Sex differences in the recall of affective experiences. J. Pers. Soc. Psychol. 1998, 74, 262–271. [CrossRef] [PubMed]
47. Schultheiss, O.C.; Köllner, M.G.; Busch, H.; Hofer, J. Evidence for a robust, estradiol-associated sex difference in narrative-writing

fluency. Neuropsychology 2021, 35, 323–333. [CrossRef] [PubMed]
48. Tamres, L.K.; Janicki, D.; Helgeson, V.S. Sex Differences in Coping Behavior: A Meta-Analytic Review and an Examination of

Relative Coping. Pers. Soc. Psychol. Rev. 2002, 6, 2–30. [CrossRef]
49. Ptacek, J.T.; Smith, R.E.; Dodge, K.L. Gender Differences in Coping with Stress: When Stressor and Appraisals Do Not Differ. Pers.

Soc. Psychol. Bull. 1994, 20, 421–430. [CrossRef]
50. Foa, E.B.; Hembree, E.A.; Rothbaum, B.O.; Rauch, S.A.M. Prolonged Exposure Therapy for PTSD: Emotional Processing of Traumatic

Experiences: Therapist Guide, 2nd ed.; Oxford University Press: Oxford, UK, 2019. [CrossRef]
51. Statistics Canada. Literacy Skills among Canada’s Immigrant Population (Archived). Statistics Canada Articles and Reports:

81-004-X. Government of Canada. Updated 1 December 2008. Available online: https://www150.statcan.gc.ca/n1/pub/81-004
-x/2005005/9112-eng.htm (accessed on 30 July 2021).

52. Statistics Canada. Fort McMurray [Population Centre], Alberta and Saskatchewan [Province] (Table). Census Profile. 2016 Census.
Government of Canada. 2019. Available online: https://www12.statcan.gc.ca/census-recensement/2016/dp-pd/prof/index.
cfm?Lang=E (accessed on 20 May 2021).

53. Stenson, F. Fort McMurray: Understanding a City of Dreams. MacLean’s. 16 May 2016. Available online: https://www.macleans.
ca/news/canada/fort-mcmurray-a-city-of-dreams/ (accessed on 6 January 2020).

https://www.ibc.ca/bc/resources/media-centre/media-releases/northern-alberta-wildfire-costliest-insured-natural-disaster-in-canadian-history
https://www.ibc.ca/bc/resources/media-centre/media-releases/northern-alberta-wildfire-costliest-insured-natural-disaster-in-canadian-history
http://doi.org/10.1007/s11469-019-00096-z
http://doi.org/10.1007/s11469-018-0004-8
http://doi.org/10.3389/fpubh.2021.655357
http://www.ncbi.nlm.nih.gov/pubmed/34017813
http://doi.org/10.1016/j.beth.2022.08.004
http://doi.org/10.1037/tra0000122
http://doi.org/10.1037/tra0000110
http://doi.org/10.4088/JCP.12r08225
http://www.ptsd.va.gov
http://doi.org/10.1046/j.1525-1497.2001.016009606.x
http://doi.org/10.1111/j.1468-2958.2001.tb00778.x
http://doi.org/10.1080/09658210244000117
http://doi.org/10.1037/0022-3514.74.1.262
http://www.ncbi.nlm.nih.gov/pubmed/9457787
http://doi.org/10.1037/neu0000706
http://www.ncbi.nlm.nih.gov/pubmed/32969673
http://doi.org/10.1207/S15327957PSPR0601_1
http://doi.org/10.1177/0146167294204009
http://doi.org/10.1093/med-psych/9780190926939.001.0001
https://www150.statcan.gc.ca/n1/pub/81-004-x/2005005/9112-eng.htm
https://www150.statcan.gc.ca/n1/pub/81-004-x/2005005/9112-eng.htm
https://www12.statcan.gc.ca/census-recensement/2016/dp-pd/prof/index.cfm?Lang=E
https://www12.statcan.gc.ca/census-recensement/2016/dp-pd/prof/index.cfm?Lang=E
https://www.macleans.ca/news/canada/fort-mcmurray-a-city-of-dreams/
https://www.macleans.ca/news/canada/fort-mcmurray-a-city-of-dreams/

	Introduction 
	Methods 
	Participants and Procedure 
	Treatment 
	Measures 
	Data Analysis 

	Results 
	Sample Description 
	Impact of Gender on Treatment Usage 
	Usage Data 
	Number of Words 
	Subjective Appreciation of Treatment Strategies 


	Discussion 
	References

