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A B S T R A C T

Background: Additional resources and stories are sometimes incorporated into Internet-delivered cognitive behaviour therapy (ICBT) for alcohol misuse to enhance 
treatment. Little is known, however, about how patients use and evaluate additional resources and stories, and how use and evaluation of additional resources and 
stories relates to satisfaction and outcomes.
Methods: We examined patient use and evaluation of 8 additional resources and 8 stories among 121 patients who endorsed significant alcohol misuse and were 
enrolled in a 6-lesson ICBT course for alcohol misuse enhanced with additional resources and stories. The additional resources addressed anger, assertiveness and 
communication, cannabis use, cognitive coping, grief, PTSD, sleep, and worry. Stories varied by gender, ethnicity, occupation, and severity of alcohol problems. 
Primary drinking outcomes included the Timeline Follow-Back (TLFB) and heavy drinking days (HDD). Diverse secondary outcomes (e.g., depression, anxiety, 
cravings, anger, satisfaction) were also assessed.
Results: Large within-group effects for TLFB and HDD were found. Large effects were also observed for depression and cravings, with high treatment satisfaction. 63 % 
of patients accessed at least one resource (M = 2.27 resources), with anger (35 %), cognitive coping (35 %), sleep (34 %) and worry (30 %) being the most used. 
When accessed, patients found resources informative and/or helpful to varying degrees (25–67 %). In terms of stories, 85 % of patients indicated they read the 
stories, and 89 % of those found them worthwhile; 65 % felt less alone and 55 % found they gave them skills to improve wellbeing. Increased use and positive ratings 
of additional resources were not significantly related to outcomes or satisfaction. However, positive ratings of stories were associated with confidence in managing 
symptoms and an interest in future treatment. Additionally, reading stories was associated with larger improvements on several secondary outcomes, including PTSD, 
anger, insomnia, and work and social adjustment.
Conclusions: The findings suggest that adding resources and stories to ICBT is acceptable and worthwhile. A significant number of patients reviewed these materials 
and found them informative and/or helpful, which suggests it is likely valuable to retain these resources for those in need. Reading stories and positive ratings of 
stories, rather than use and positive ratings of additional resources, was associated with increased satisfaction and some larger improvements on secondary outcomes. 
Further research is warranted to identify strategies that will more effectively engage patients with additional resources tailored to their specific needs.

1. Introduction

Alcohol misuse is a major contributor to the global disease burden 
(GBD 2020 Alcohol Collaborators, 2020). Despite this, only one in seven 
people with alcohol misuse receives treatment (Mekonen et al., 2020). 
Internet-delivered cognitive behaviour therapy (ICBT) is an evidence- 
based approach that helps reduce barriers to care, including stigma, a 
desire to manage symptoms independently, or limited access to face-to- 
face services (Schuler et al., 2015). ICBT typically consists of lessons or 

modules that teach patients CBT strategies and can either be therapist- 
guided or self-guided (Andersson, 2016). Common treatment compo
nents include psychoeducation on alcohol and its effects, motivational 
exercises, goal setting, skills training (e.g., coping with cravings, 
refusing drinks, problem solving, and enhancing social skills), and 
relapse prevention (Hadjistavropoulos et al., 2020b). A systematic re
view of 14 studies of ICBT for alcohol misuse found small to large im
provements in alcohol-related outcomes (Hadjistavropoulos et al., 
2020b). However, notable limitations to ICBT include high attrition 
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rates (e.g., 30–50 %), and the exclusion of patients with psychiatric 
comorbidity (Hadjistavropoulos et al., 2020b). These findings indicate a 
need for improvement in patient engagement and attention to comor
bidities within ICBT programs for alcohol misuse.

The perceived helpfulness of treatment has been identified as an 
important factor in whether individuals endorsing alcohol misuse seek 
treatment and is also associated with treatment outcomes (Degenhardt 
et al., 2021). Therefore, improving the perceived helpfulness of treat
ment for alcohol misuse could serve to increase treatment uptake, 
engagement, and outcomes. In recent years, gathering feedback from 
interested parties has been recommended when developing and refining 
interventions. The UK Medical Research Council (Skivington et al., 
2021) emphasizes that engaging diverse stakeholders, including those 
with personal or professional interests, can maximize the effectiveness 
and real-world use of interventions. Supporting this view, a systematic 
review of 66 studies (Brett et al., 2014) found that patient and public 
involvement improved the quality and relevance of health and social 
research across all stages, such as development of user-friendly mate
rials, recruitment strategies, data interpretation, and dissemination. 
Additionally, other research has shown that addressing patient prefer
ences enhances engagement with interventions and patient outcomes 
(Preference Collaborative Review Group, 2008).

With the above research in mind, our clinic, which offers ICBT for 
alcohol misuse in routine care, formed a steering committee to identify 
opportunities to enhance ICBT for alcohol misuse (Hadjistavropoulos 
et al., 2021a). While several opportunities were identified 
(Hadjistavropoulos et al., 2021a), two directions were deemed partic
ularly promising for improving engagement and outcomes of ICBT for 
alcohol misuse: 1) addressing comorbid concerns (i.e., anger, asser
tiveness and communication, cannabis use, cognitive coping skills, grief, 
post-traumatic stress disorder (PTSD), sleep, and worry); and 2) 
increasing the diversity of patient stories that are included in ICBT for 
alcohol misuse so they show greater variability in gender, ethnicity, 
occupation and severity of alcohol problems. Adding resources and 
stories allows patients to conveniently and efficiently tailor treatment to 
their specific needs. Research on additional resources in ICBT for other 
mental health concerns has found a small but positive association be
tween ratings of additional resources and ICBT satisfaction, as well as 
slightly larger reductions in symptoms of depression, anxiety, PTSD, and 
insomnia (Hadjistavropoulos et al., 2024). Similarly, patient satisfaction 
with stories contained in ICBT has been found to be associated with 
overall ICBT treatment satisfaction and reduced anxiety severity 
(Hadjistavropoulos et al., 2023). The promising findings suggest that 
further study of additional resources and patient stories within ICBT for 
alcohol misuse is worth investigating and could inform program opti
mization efforts.

1.1. Objectives

This study evaluated the inclusion of enhanced content in ICBT for 
alcohol misuse, including new additional resources and diverse stories. 
The intervention, entitled the Alcohol Change Course Enhanced (ACCE), 
was examined through the following research questions: 1) How does 
the ACCE affect patients' weekly alcohol consumption and number of 
heavy drinking days (HDD)?; 2) What is the impact of the ACCE on 
secondary outcomes (e.g., depression, anxiety, anger, cravings) and 
treatment satisfaction?; 3) How are additional resources used and rated 
by patients, and how do these ratings relate to treatment satisfaction and 
outcomes?; and 4) How are patient stories used and rated by patients, 
and how do these ratings relate to treatment satisfaction and outcomes?

2. Methods

2.1. Setting and ethics

This research on the ACCE was conducted by the Online Therapy 

Unit (OTU) which is based at the University of Regina and funded by the 
Saskatchewan Government (Ministry of Health) to provide free ICBT to 
Saskatchewan residents as part of public health care (Hadjistavropoulos 
et al., 2014; Hadjistavropoulos et al., 2021b). Patients learn about the 
OTU in the same way they learn about other public health services, with 
the three most common ways being through a physician or other health 
professional, through OTU advertising (e.g., online, print), or through a 
family, friend, or coworker. The trial was registered with ClinicalTrials. 
gov (NCT05555264) and received ethics approval from the University of 
Regina Research Ethics Board (file # 2022–082). All patients provided 
informed consent for their participation in the ACCE and the associated 
research.

2.2. Eligibility criteria

To participate, patients first completed an online screening ques
tionnaire, followed by a telephone screening to confirm eligibility. 
Specifically, to be eligible for this study, prospective patients had to 
meet the following inclusion criteria: be at least 18 years old, reside and 
will be in Saskatchewan during the treatment period, have access to and 
comfort using a computer and the Internet, and endorse alcohol misuse 
defined as a score ≥ 8 on the Alcohol Use Disorders Identification Test 
(Saunders et al., 1993) and consuming ≥14 drinks in the preceding week 
(i.e., cut-offs used in similar previous research; Sundström et al., 2020). 
Exclusion criteria included: having a severe medical condition and/or 
psychiatric condition (e.g., unmanaged psychosis, severe depression as 
suggested by (Patient Health Questionnaire – 9 (PHQ-9) ≥ 24 and 
clinical interview; Kroenke et al., 2001), high suicide risk (assessed by 
item 9 of PHQ-9 and in a clinical interview), severe substance use 
problems other than alcohol and/or cannabis (defined as >24 on the 
Drug Use Disorders Identification Test but also discussion with a clini
cian during intake; Berman et al., 2002), severe cognitive impairment, 
low motivation or concerns about completing ICBT as indicated by the 
patient during the interview, or currently receiving or expecting to 
receive individual alcohol treatment more than twice per month. 
Notably, the ACCE was available to Saskatchewan residents who did not 
meet the alcohol consumption criteria; however, these clients were not 
included in the current study, as the focus was on understanding stories 
and additional resources among individuals with significant alcohol 
concerns. The ACCE was also accessible to non-Saskatchewan residents, 
but only in a self-guided format, as therapist-guided support is funded by 
the Saskatchewan government. Due to these differing circumstances 
regarding treatment offerings, non-Saskatchewan clients were also 
excluded from this study.

2.3. Measures1

2.3.1. Primary outcome measures
Measures of drinks in the previous week and HDD were administered 

at pre-treatment, mid-treatment (week 4), post-treatment (7 weeks; 
expected period when clients would have reviewed 6 core lessons), and 
at 4-month follow-up. Questionnaires about the additional resources 
and stories were administered at weeks 4 and 8 to allow patients addi
tional time to review the resources before completing these 
questionnaires.

Consumption in the previous week
The Timeline Followback (TLFB; Sobell and Sobell, 1992) was used 

to assess for alcohol consumption in the previous week. Patients re
ported on the total number of standard drinks of alcohol (i.e., 4.5 oz. 

1 Additional measures administered for clinical purposes included a weekly 
homework reflection questionnaire (Hadjistavropoulos et al., 2020c), the Life 
Events Checklist for Diagnostic and Statistical Manual of Mental Disorders-5 
(LEC-5; Weathers et al., 2013), and questions about change goals and nega
tive effects.
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glass of 12 % wine; 1.3–1.5 oz. shot of 40 % liquor; or 12 oz. of 5 % beer, 
cider, or cooler) they consumed on each day in the preceding week. 
Cronbach's α for the TLFB ranged from 0.75 to 0.89 in this study.

Heavy drinking days
Data from the TLFB was also used to calculate the number of HDD in 

the previous week, which were defined as days in which women 
consumed more than three standard drinks and men consumed more 
than four standard drinks (Sobell and Sobell, 1992).

Additional Resources Questionnaire (ARQ). The ARQ consisted of 4 
items and was developed for the current trial. Patients were asked which 
of the 8 additional resources (i.e., anger, assertiveness and communi
cation, cannabis use, cognitive coping, grief, PTSD, sleep, worry) they 
found informative, helpful for their alcohol use, and helpful for their 
overall wellbeing. The questionnaire also included an open-ended 
question about suggestions for new additional resources that should 
be developed. The online platform also tracked whether the additional 
resources were accessed. While the ARQ was administered at weeks 4 
and 8, some patients responded at only one of the time points. Therefore, 
we combined the 4 and 8 week responses for each additional resource 
using the following algorithm: if there was a response at either 4 or 8 
weeks, the additional resource variable was coded as 1; otherwise, it was 
coded as 0. Furthermore, for ease of interpretation, ratings of informa
tiveness, helpfulness for alcohol use, and helpfulness for general well- 
being were summed and recoded as follows: if the sum = 0, it was 
recoded as 0 (indicating that the additional resource was neither 
informative nor helpful), and if the sum was ≥1, it was recoded as 1 
(indicating that the additional resource was rated as informative and/or 
helpful). We then created a composite score summing the number of 
resources accessed and the number of resources that were rated as 
informative and/or helpful.

Patient Stories Questionnaire. The Patient Stories Questionnaire, 
developed for this trial, consisted of 8 items and asked patients about 
their impressions of stories overall (described as reflections). Patients 
first responded to an item that stated “I reviewed the reflections”, and 
rated it on a scale of 1 (“Did not read any of them”) to 5 (“Read them 
all”). If patients selected a rating of 2 or higher on the first item, they 
were presented with an additional 7 items. Five of the items were rated 
on a scale of 1 (“Strongly disagree”) to 5 (“Strongly agree”) and asked 
patients about various features of the resources (i.e., relatability, feeling 
less alone in their mental health experiences, increased knowledge 
about mental health, provided ideas for skills use, and motivated them 
to use the skills). The five Likert-type items were summed to create a 
composite variable with total score ranging from 5 to 25. Patients also 
respond to a “Yes”/“No” question about whether reading the reflections 
was worth their time and to an open-ended question about whether they 
had any suggestions for improving the reflections.

2.3.2. Secondary measures
Secondary measures were administered at screening, week 7 (post- 

treatment), and 4-month follow-up, unless otherwise indicated.
Patient Health Questionnaire 9-Item (PHQ-9; Kroenke et al., 2001). The 

PHQ-9 is a self-report measure assessing depressive symptoms in the 
previous 2-week period. Scores range from 0 to 27, with higher scores 
indicating more severe symptoms, and a score of ≥10 suggesting clini
cally significant level of depression. In the current study, Cronbach's α 
for the PHQ-9 ranged from 0.85 to 0.86. Of note, this measure was also 
given at week 4 for clinical purposes.

Generalized Anxiety Disorder 7-Item (GAD-7; Spitzer et al., 2006). The 
GAD-7 consists of 7 self-report items assessing symptoms of generalized 
anxiety in the previous 2-week period. Scores range from 0 to 21, with 
higher scores indicating more severe symptoms of anxiety. A score of 
≥10 suggests a clinically significant level of anxiety. Cronbach's α for the 
GAD-9 ranged from 0.89 to 0.90 in this study.

Alcohol Use Disorder Identification Test (AUDIT; Saunders et al., 1993). 
The AUDIT is a 10-item validated measure used to screen for risky or 
hazardous alcohol consumption. Scores range from 0 to 40. Scores 

between 8 and 14 suggest hazardous or harmful alcohol consumption 
and scores of ≥15 indicate likely alcohol dependence or a moderate to 
severe alcohol use disorder. Cronbach's α for the AUDIT ranged from 
0.73 to 0.82 in this study.

Penn Alcohol Craving Scale (PACS; Flannery et al., 1999). The PACS 
includes 5 self-report items that focus on the frequency, intensity, and 
duration of alcohol craving, the patient's ability to resist drinking 
alcohol, and their overall craving for alcohol in the previous week. 
Scores range from 0 to 30, with higher scores indicating greater craving. 
Cronbach's α for the PACS ranged from 0.86 to 0.91 in this study.

Work and Social Adjustment Scale (WSAS; Mundt et al., 2002). The 
WSAS is a 5-item self-report measure that focuses on impairment in 
functioning, with total scores ranging from 0 to 40. In the current study, 
Cronbach's α for the WSAS ranged from 0.85 to 0.92.

Dimensions of Anger Reactions (DAR-5; Forbes et al., 2014). The DAR- 
5 includes 5 self-report items assessing concerns with anger over the past 
4 weeks. Total scores range from 0 to 25 and a score of ≥12 suggests that 
further assessment and treatment of anger may be warranted. Cron
bach's α for the DAR ranged from 0.78 to 0.84 in this study.

Posttraumatic Stress Disorder Checklist for the DSM-5 (PCL-5; Blevins 
et al., 2015) consisting of 20 items assessing for symptoms of PTSD rated 
on a 0 to 4 scale was administered at pre-treatment. A cut-off score of 
>32 suggests a likely PTSD diagnosis (Weathers et al., 2013). In the 
current study, Cronbach's α for the PCL-5 was 0.93.

Short-Form Posttraumatic Stress Disorder Checklist for DSM-5 (SF-PCL- 
5; Zuromski et al., 2019) was administered at post-treatment and follow- 
up. The SF-PCL-5 includes four items to assess for symptoms of PTSD 
rated on a 0 to 4 scale with a possible score of 0–16. Its psychometric 
properties are comparable to the longer PCL-5. A score of ≥10 suggests a 
likely PTSD diagnosis (Price et al., 2016). In the current study, Cron
bach's α for the SF-PCL-5 ranged from 0.74 to 0.81. For longitudinal 
comparisons, items from the PCL-5 were used to create a pre-treatment 
SF-PCL-5 score.

Insomnia Severity Index (ISI; Morin et al., 2011). The ISI includes 7 
self-report items assessing difficulties falling asleep, staying asleep, and 
waking up too early. Scores range from 0 to 28 and scores of >9 have 
been used to detect cases of insomnia. In the current study, Cronbach's α 
for the ISI ranged from 0.89 to 0.92.

Cannabis Use Disorder Identification Test – Revised (CUDIT-R; Adam
son et al., 2010). The CUDIT-8 includes 8 items to screen for cannabis- 
related problems, with total scores ranging from 0 to 32. A score > 7 
suggests hazardous cannabis use and a score > 11 indicates a possible 
cannabis use disorder. In the current study, Cronbach's α for the CUDIT- 
R ranged from 0.84 to 0.88.

Couples Satisfaction Index 4-Item (CSI-4; Funk and Rogge, 2007). The 
CSI-4 includes 4 items measuring satisfaction within a romantic rela
tionship. Scores range from 0 to 21, with higher scores indicating greater 
relationship satisfaction. A score < 13.5 suggests relationship dissatis
faction. Cronbach's α for the CSI ranged from 0.91 to 0.97 in this study.

Motivation for Change (MFC). Patients' motivation for change was 
assessed using three items developed for this study: 1) How important is 
it to you to change your alcohol use?, 2) How confident are you that you 
can change your alcohol use?, and 3) How ready are you to change your 
alcohol use now? Each item was scored on a 10-point scale, ranging from 
1 = Not important/not confident/not ready to 10 = Very important/ 
very confident/very ready. The three items were summed to obtain a 
total score ranging from 3 to 30. Cronbach's α for the MFC ranged from 
0.61 to 0.78 in this study.

Credibility and Expectancy Questionnaire (CEQ; Devilly and Borkovec, 
2000). At mid-treatment, patients' perceptions of treatment credibility 
and expectations of success were measured using the 6-item Credibility 
and Expectancy Questionnaire (CEQ; Devilly and Borkovec, 2000). For 
the first three items, patients rated each item on a 9-point scale (1 = not 
at all logical/useful/confident, 9 = very logical/useful/confident), and 
these were summed to create a total score between 3 and 27, with higher 
scores reflecting greater credibility (credibility subscale of CEQ; 
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Cronbach's α = 0.85). For the last three items, items 4 and 6 were rated 
on an 11-point scale (0–100, recoded as 0–10), while item 5 used a 9- 
point scale (1–9). These items were summed to generate a total expec
tancy score between 1 and 29, with higher scores indicating greater 
treatment expectancy (expectancy subscale of CEQ; Cronbach's α =
0.84).

2.4. Alcohol change course enhanced (ACCE)

The course was originally developed in Switzerland (Baumgartner 
et al., 2021; Schaub et al., 2016) and prior to the current study, was 
translated into English and studied with young adults (Frohlich et al., 
2021) before undergoing two rounds of adaptations by an OTU Patient- 
Oriented Research Steering Committee (PORSC) to tailor the course to 
the local context. The PORSC includes clinicians, healthcare managers, 
researchers, and people-with-lived-experiences (some members have 
changed over time). In terms of process, at PORSC meetings, the OTU 
team would present information to the committee and committee 
members would then either provide feedback during the meeting, via 
email, or during subsequent one-on-one meetings. The committee would 
then make recommendations for improvement, which the OTU would 
act upon between meetings. While the core course content continues to 
focus on methods to reduce or eliminate alcohol use by changing habits, 
the first adaptation of the course drew on interviews with interested 
parties (Hadjistavropoulos et al., 2020a) and incorporated alcohol- 
related education (e.g., Canadian prevalence, guidelines, and physical 
health impacts). Additionally, the materials were adapted to the OTU 
practices releasing the 12 lessons with accompanying worksheets 
consecutively over 8 weeks. In the second adaptation of the course, 
based on user feedback (Hadjistavropoulos et al., 2021a), the PORSC 
made the language more inclusive, and condensed the content from 12 
to 8 lessons, one per week. Both these versions were found to show 
significant large within-group effects on the TLFB and HDD (Sundström 
et al., 2022; Sapkota et al., 2024). Nevertheless, after reviewing patient 
feedback (Hadjistavropoulos et al., 2021a), the PORSC recommended 
some further improvements to the course. In the version of the course 
used in this study, the same alcohol-related content was condensed and 
delivered in six consecutive online lessons addressing: a) goal setting, b) 
identifying risk situations, and seemingly unimportant decisions, c) 
learning to say no and cope with cravings, d) problem solving skills, e) 
thought challenging and f) managing relapses and preserving success. 
Each lesson focused on alcohol-related content but also provided some 
attention to depression, anxiety and stress throughout. Each lesson 
included psychoeducational slides and downloadable worksheets to 
practice skills. Each lesson was designed to be completed in one week, 
but during week 4 and 8, clients were encouraged by their therapists to 
review and work on materials that were previously distributed and to 
review additional resources of interest to them. Based on PORSC feed
back, 8 resources were added to the course addressing comorbid con
cerns that were not elaborated on within the course to a significant 
degree (i.e., anger, assertiveness and communication, cannabis use, 
cognitive coping for managing emotions, grief, PTSD, sleep, and worry). 
The resources were not part of the original course and ranged from 7 to 
15 pages (2919–5172 words) and were accessible at any point during 
the course in a designated “Additional Resources” section. The com
mittee also recommended enhancing stories in the course, increasing the 
number of patient stories from 6 to 8 and modifying them so that there 
was greater variation in alcohol use severity, gender, ethnicity, age, and 
community size. The stories were integrated in each of the six lessons (2 
stories per slide) and referred to as personal reflections. The stories in 
the first lesson introduced the characters' demographics, their adverse 
life circumstances, and the challenges they faced, including problems 
with alcohol use and associated cognitive, behavioural, and physical 
symptoms. The stories captured how each lesson's core skill was 
implemented by the characters and also their successes and challenges. 
This was done intentionally to reflect the authentic experience of 

changing alcohol use and normalizing the imperfections involved. The 
purpose of the stories was to provide relatable, first-person perspectives 
to subtly encourage behavioural change and reassure patients that they 
were are not alone in their experiences.

2.5. Therapist support

At enrollment, patients could choose between two options: 
completing the course independently (self-guided monitored group) or 
with weekly therapist support through secure messages or phone calls if 
clinically indicated (standard group). In both groups, weekly automated 
emails were sent to encourage consistent engagement with the lessons. 
Also, ICBT therapists monitored patient progress and weekly question
naires completed by patients to track alcohol use and symptoms. Pa
tients in the self-guided group typically had no direct contact with 
therapists but would receive a phone call if there was a sudden increase 
in alcohol use or depression symptoms to ensure patient safety and 
provide guidance as needed. Similarly, patients in the standard group 
were also called if such changes occurred. Additionally, standard group 
patients received a weekly message from their therapist on a designated 
day responding to any information, questions or concerns shared by 
patients during the previous week. These messages generally took 15 
min to compose and offered support, provided additional guidance on 
course content, and encouraged patient participation in the course.

2.6. Statistical analyses

Analyses were conducted using IBM SPSS Statistics (Version 29.0). 
Descriptive statistics, including percentages, means, and standard de
viations were used to summarize patient characteristics. To assess 
changes over time in the two primary outcomes (i.e., TLFB, HDD) and 
secondary outcomes (e.g., GAD-7, PHQ-9, PACS, DAR-5), a series of 
mixed-effects models were employed. All available data from four 
assessment points (pre-treatment, mid-treatment [week 4], post- 
treatment [week 7], and follow-up [week 20]) were used for the pri
mary outcomes, and three assessment points (pre-treatment, post- 
treatment [week 7], and follow-up [week 20]) for the secondary out
comes. Each outcome was analyzed using models that incorporated 
fixed and random effects to account for both the intercept (pre-treat
ment symptom scores) and the slope (time), addressing the correlated 
nature of the data. Intraclass correlation coefficients were evaluated to 
confirm the appropriateness of the mixed-effects models (Peugh and 
Enders, 2005).

We tested several within-subject covariance structures (e.g., un
structured, autoregressive [AR(1)], AR(1): heterogeneous) to identify 
the best fit for our data. The models with the lowest Akaike's Information 
Criterion (AIC) and Bayesian Information Criterion (BIC) were selected 
for the final analysis. For most outcomes, the first-order autoregressive 
[AR(1)] structure provided the best fit. However, for TLFB, the AR(1): 
heterogeneous structure fit the data better. Estimates were generated 
using the full information maximum likelihood method, with the Sat
terthwaite approximation applied to determine the denominator de
grees of freedom. Cohen's d effect sizes (Cohen, 1988), for the 
differences between pre- and post-treatment, and pre-treatment and 
follow-up, were computed using estimated marginal means and stan
dard deviations from the mixed-model analysis, along with the associ
ated 95 % confidence intervals for each outcome.

Engagement, satisfaction, additional resource use and ratings, and 
stories use and ratings were examined through descriptive statistics. 
Number of additional resources used and rated as informative and/or 
helpful and use and ratings of stories were examined for associations 
with satisfaction questions and treatment outcomes on both primary and 
outcome measures (i.e., pre-to-post changes) using correlations (Pear
son's r, point-biserial correlation [rpb], or phi, as appropriate).
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2.6.1. Missing data management
There were no missing values across pre-treatment variables, but 30 

(24.8 %) and 36 patients (29.8 %) had missing data for primary outcome 
measures at mid- and post-treatment, respectively. Up to 40 patients 
(33.1 %) had missing data on secondary measures at post-treatment, 
except for the CUDIT-R and SF-PCL-5 measures. At pre-treatment, only 
47 patients (38.8 % of the total sample of 121) completed the CUDIT-R 
measure, and 77 (63.6 % of the sample) completed the SF-PCL-5. At the 
3-month follow-up, data were missing for up to 76 patients (62.8 %) due 
to non-completion. An analysis of missingness using Little's Missing 

Completely at Random test (χ2 = 1888.73, df = 2002, p = .96) suggested 
that the data were missing at random (Little and Rubin, 2020). Because 
longitudinal mixed-model analysis with the maximum likelihood esti
mation method can handle missing data, imputation prior to analysis 
was not necessary (Twisk et al., 2013). However, following modified 
intention-to-treat (ITT) analyses, and as part of sensitivity analyses, 
thirty multiply imputed datasets were created (Enders, 2022; Graham 
et al., 2007) and analyzed for the primary outcomes (i.e., TLFB and 
HDD). For the imputation, all demographic variables and baseline as
sessments of two of the primary outcomes were included as predictors.

Fig. 1. Patients' flow chart.
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To control for the potential confounding effects of missing data, 
demographic variables that significantly predicted missing outcomes at 
post-treatment (e.g., age) were included as covariates in the final 
longitudinal-mixed model analyses. Additionally, clinically relevant 
variables—such as the number of lessons completed, treatment expec
tancy and credibility, years of alcohol use, level of motivation, concur
rent mental health treatments, other diagnosed mental disorders, and 
family history of alcohol use—were also controlled by including them as 
covariates in the final models. Given the high percentage of missing data 
in the primary outcomes (62.8 %) at follow-up, we conducted a mixed- 
model analysis using data from only three time points (pre, mid [4 
weeks], and post [7 weeks]) and compared the results with those ob
tained from the four assessment time points.

2.6.2. Qualitative analysis
Patient responses to open-ended questions about the additional re

sources and stories were imported into Excel. Responses were coded 
using conventional content analysis (Hsieh and Shannon, 2005), which 
included identifying relevant themes that could be quantified. One coder 
(EV) identified themes, which were then reviewed by the primary 
investigator in the study (HDH).

3. Results

3.1. Pre-treatment sample and characteristics

As shown in Fig. 1, 451 individuals completed the online screening 
for the ACCE from September 16, 2022 to June 19, 2024. Of these, 121 
patients from Saskatchewan (SK) scored ≥ 14 on TLFB and ≥ 8 on 
AUDIT and were included in the current study as per the trial registra
tion. As in our previous preference trial (Sapkota et al., 2024), only a 
small number of patients (n = 21/121; 17.4 %) chose the self-guided 
ACCE, while the majority (n = 100/121; 82.6 %) selected therapist 
guidance. These groups did not differ significantly in assessed de
mographic variables, except for gender (p < .01), where more women 
chose the therapist-guided option (men: n = 43/100; 43 % vs. women: n 
= 57/100; 57 %), while more men selected the self-guided option (men: 
n = 15/20; 75 % vs. women: n = 5/20; 25 %; one individual did not 
disclose their gender identity). Additionally, there were no significant 
differences in pre-treatment primary outcome variables (i.e., TLFB and 
HDD). Since past research shows no differences in outcomes between 
these two groups (Sapkota et al., 2024), we present only the overall 
results (i.e., not comparing therapist-guided and self-guided groups) in 
this study.

The descriptive statistics for ACCE patients' demographic and clini
cally relevant characteristics are shown in Table 1. The patients were 
primarily in middle adulthood (M = 45 years old, SD = 11.97, range =
22–73 years old), women (51.2 %), educated beyond high school (76.8 
%), White (86 %), married (61.2 %), employed in paid work (77.7 %), 
and residing in a large city (52.9 %). A significant proportion (54.6 %) 
had been struggling with alcohol-related problems for six or more years, 
had a family history of alcohol use (94.2 %), while 47.1 % reported 
having been diagnosed with a mental disorder, and 38.8 % reported 
currently receiving some other treatment (e.g., regular medical ap
pointments). Patient scores indicated significant comorbid concerns, 
with 65.3 % reporting sleep difficulties, 61.2 % elevated depression, 
47.9 % elevated anxiety, 43.0 % relationship discord, 26.4 % symptoms 
of PTSD, 21.5 % anger issues, and 16.6 % cannabis use problems,

3.2. Primary outcomes

Pre-treatment to follow-up means, standard deviations, and effect 
sizes for the primary outcomes can be found in Table 2. The mixed- 
model analysis revealed a significant effect of time on the reduction of 
TLFB scores (β = − 3.32, SE = 0.54, p < .001), with a large pre-to-post 
Cohen's effect size of d = 1.31 (95 % CI [1.00, 1.61]). The time effect 

remained significant (p = .002) after controlling for demographic factors 
and clinically relevant variables. Among the covariates, level of pre- 
treatment motivation was also statistically significant, indicating that 
patients with higher pre-treatment motivation showed greater 
improvement in the number of standard weekly drinks with treatment 
(β = − 2.96, SE = 0.98, p = .003).

Similarly, the mixed-model analysis showed a significant effect of 

Table 1 
Pretreatment demographic and clinically relevant characteristics of the patients 
(N = 121).

M SD

Age (range: 22–73) 45 11.97
n %

Gender
Men 58 47.9
Women 62 51.2
Other, prefer not to disclose 1 0.8

Education
High school diploma or less 28 23.1
Some college or university 51 42.1
University degree 42 34.7

Ethnicity
White/Caucasian 104 86.0
Indigenous 14 11.6
Other 3 2.5

Relationship status
Never married single/dating 26 21.5
Married/living with a partner 74 61.2
Separated/divorced/widowed 21 17.4

Do you have paid work?
Yes 94 77.7
No 27 22.3

Location
Large City (population over 200,000) 64 52.9
Small to Medium City (population of 10,000 to 200,000) 24 19.8
Town, village or reserve 33 27.3

How did you hear about OTU?
Advertisement (e.g., posters, radio, TV, website, email) 31 25.6
Friend/family/employer 26 21.5
Health professionals 52 43.0
Other 12 9.9

Years with alcohol problems
0–2 years 22 18.2
3–5 years 33 27.3
6–10 years 26 21.5
>10 years 40 33.1

Family history of alcohol
Yes 114 94.2
No 7 5.8

Alcohol history in first degree relatives (e.g., biological father, 
mother, siblings)
Yes 97 80.2
No 24 19.8

Alcohol history in second degree relatives (e.g., grand parents, 
uncle, aunts, cousins)
Yes 100 82.6
No 21 17.4

Self-report diagnosis of mental disorders?
Yes 57 47.1
No 64 52.9

Currently receiving other mental health treatment?
Yes 47 38.8
No 74 61.2

PHQ-9 > 9 74 61.2
GAD-7 > 9 58 47.9
DAR > 11 26 21.5
PCL-5 > 32 35 26.4
ISI > 9 79 65.3
CUDIT > 7 20 16.6
CSI-4 < 13.5 52 43.0

PHQ-9 = Patient Health Questionnaire 9-item; GAD-7 = Generalized Anxiety 
Disorder 7-item; DAR-5 = Dimensions of Anger Reactions 5-item; PCL-5 = Post 
Traumatic Stress Disorder Checklist for Diagnostic and Statistical Manual 5th 
edition; ISI = Insomnia Severity Index; CUDIT-R = Cannabis Use Disorder 
Identification Test - Revised; CSI-4 = Couples Satisfaction Index 4-item.
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time on the reduction of HDD scores (β = − 0.49, SE = 0.08, p < .001), 
with a large pre-to-post Cohen's effect size of d = 1.20 (95 % CI [0.90, 
1.50]). The time effect remained significant (p < .001) after controlling 
for demographic and clinically relevant variables. Among the cova
riates, level of pre-treatment motivation was again statistically signifi
cant (β = − 0.39, SE = 0.12, p = .002), indicating that patients with 

higher pre-treatment motivation showed greater improvement in the 
number of weekly HDD over time. Additionally, age (β = 0.03, SE =
0.01, p = .04), gender (β = 0.78, SE = 0.35, p = .03), and number of 
years with alcohol use problems (β = 0.34, SE = 0.16, p = .04) were also 
statistically significant covariates. Namely, older patients, women, and 
those with a longer history of alcohol use were less likely to improve in 
the HDD over times.

Similar results were obtained for the effect of time when analyzing 
the multiply-imputed data with four assessment points for TLFB (β =
− 2.90, SE = 0.81, p < .001) and HDD (β = − 0.35, SE = 0.08, p < .001), 
as well as when using three assessment points (pre-treatment, mid- 
treatment, and post-treatment) for TLFB (β = − 3.83, SE = 0.33, p <
.001) and HDD (β = − 0.40, SE = 0.04, p < .001).

3.3. Secondary outcomes

Pre-treatment to follow-up means, standard deviations, and effect 
sizes for the secondary outcomes are also presented in Table 2. The 
mixed-model analyses for the secondary outcome variables revealed a 
significant effect of time on patients' scores for the following: PHQ-9 (β 
= − 1.32, SE = 0.15, p < .001), GAD-7 (β = − 0.80, SE = 0.13, p < .001), 
AUDIT (β = − 1.16, SE = 0.17, p < .001), PACS (β = − 1.54, SE = 0.18, p 
< .001), WSAS (β = − 1.58, SE = 0.33, p < .001), DAR-5 (β = − 0.37, SE 
= 0.09, p < .001), SF-PCL-5 (β = − 0.27, SE = 0.09, p = .003), and ISI (β 
= − 0.74, SE = 0.16, p < .001). However, no significant effect of time 
was found for the CUDIT-R (β = 0.04, SE = 0.21, p = .85), CSI-4 (β =
0.12, SE = 0.11, p = .28), and MFC (β = − 0.05, SE = 0.09, p = .53).

3.4. Treatment engagement and satisfaction

A total of 51.3 % of patients completed all six lessons, with a mean 
(SD) of 4.45 (1.92) lessons completed. Overall, 67.8 % of patients 
completed four or more lessons. A total of 81 (66.9 %) patients 
responded to the satisfaction questions. As shown in Table 3, 81.5 % of 
patients were satisfied with the treatment overall, 87.7 % were satisfied 
with the course materials, 92.6 % felt the course was worth their time, 
and 95.1 % said they would recommend it to a friend. A large majority 
reported that taking the course increased their confidence in managing 

Table 2 
Pretreatment to follow-up means, standard deviations, and effect sizes for the 
primary and secondary outcome variables.

Primary outcomes n Mean SD d 95%CI

TLFB
Pre 121 41.79 23.65
Mid 91 21.64 22.74 0.87 0.58–1.15
Post 85 14.67 15.80 1.31 1.0–1.61
Follow-up 46 15.24 13.04 1.25 0.88–1.61

HDD
Pre 120 4.43 2.29
Mid 90 2.38 2.20 0.91 0.62–1.19
Post 85 1.72 2.21 1.20 0.90–1.50
Follow-up 45 1.97 2.08 1.10 0.73–1.46

Secondary outcomes n Mean SD d 95%CI
PHQ-9

Pre 121 11.86 5.28
Post 83 6.57 4.91 1.03 0.73–1.33
Follow-up 46 5.73 4.65 1.20 0.83–1.56

GAD-7
Pre 121 9.51 5.28
Post 83 6.39 4.93 0.61 0.32–0.89
Follow-up 46 5.74 4.56 0.74 0.39–1.10

AUDIT
Pre 121 23.83 6.74
Post 67 20.44 5.84 0.53 0.22–0.83
Follow-up 36 18.32 5.43 0.85 0.47–1.23

PACS
Pre 121 18.69 6.30
Post 83 13.82 6.02 0.79 0.50–1.08
Follow-up 46 11.27 5.81 1.20 0.84–1.57

WSAS
Pre 121 14.28 8.99
Post 81 10.37 8.46 0.45 0.16–0.73
Follow-up 19 7.69 7.58 0.75 0.26–1.24

DAR-5
Pre 121 9.33 3.21
Post 83 7.99 3.04 0.43 0.14–0.71
Follow-up 44 7.59 2.90 0.56 0.21–0.91

SF-PCL-5
Pre 77 4.98 3.10
Post 81 3.69 3.11 0.41 0.10–0.73
Follow-up 44 3.53 2.85 0.48 0.11–0.86

ISI
Pre 121 12.04 5.89
Post 81 10.43 5.54 0.28 n.s.
Follow-up 44 8.39 5.23 0.64 0.29–0.99

CUDIT-R
Pre 47 7.56 5.86
Post 24 6.19 4.76 0.25 n.s.
Follow-up 12 8.14 4.15 − 0.10 n.s.

CSI-4
Pre 82 11.76 4.74
Post 63 12.13 4.34 0.08 n.s.
Follow-up 30 12.34 3.60 0.13 n.s.

MFC
Pre 121 25.52 4.17
Post 89 24.83 3.98 0.17 n.s.
Follow-up 81 25.18 3.95 0.08 n.s.

TLFB = Timeline Follow-Back; HDD = Heavy Drinking Days; PHQ-9 = Patient 
Health Questionnaire 9-item; GAD-7 = Generalized Anxiety Disorder 7-item; 
PACS = Penn Alcohol Craving Scale; WSAS = Work and Social Adjustment 
Scale; DAR-5 = Dimensions of Anger Reactions 5-item; SF-PCL-5 = Short Form 
Post Traumatic Stress Disorder Checklist for Diagnostic and Statistical Manual 
5th edition (4-item); ISI = Insomnia Severity Index; CUDIT-R = Cannabis Use 
Disorder Identification Test - Revised; AUDIT = Alcohol Use Disorder Identifi
cation Test; CSI-4 = Couples Satisfaction Index 4-item; MFC = Motivation for 
Change.

Table 3 
Treatment engagement and satisfaction.

Treatment ratings n %

Satisfied overall with treatment
Satisfied 66 81.5
Neutral 14 17.3
Dissatisfied 1 1.2

Satisfied with materials
Satisfied 71 87.7
Neutral 9 11.1
Dissatisfied 1 1.2

Confidence in managing symptoms
Increased 65 80.2
No Change 11 13.6
Increased 5 6.2

Motivation to seek other treatment
Increased 68 84.0
No Change 11 13.6
Reduced 2 2.5

Course was worth their time
Yes 75 92.6
No 6 7.4

Would recommend the course to a friend
Yes 77 95.1
No 4 4.9

Engagement
Completed majority of lessons (i.e. 4 or more) 82 67.8
Completed all lessons 62 51.2

M SD
Lessons completed 4.45 1.92
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alcohol use (80.2 %) and their motivation to seek other treatments if 
needed in the future (84 %).

3.5. Additional resources

3.5.1. Use and evaluation
Table 4 presents the percentages for each of the additional resources 

accessed, as well as ratings of informativeness and/or helpfulness. Of the 
121 patients, 62.8 % accessed at least one additional resource, while 
37.2 % did not access any additional resources. Patients accessed an 
average of 2.27 resources (SD = 2.64) out of 8 resources. The most 
frequently accessed resources addressed anger (34.7 %), cognitive 
coping (34.7 %), sleep (33.9 %), and worry (29.8 %). Ratings of 
perceived informativeness and/or helpfulness ranged from 25 % 
(cannabis use) to 66.7 % (worry). The resources which were perceived to 
be most informative/helpful were on worry (66.7 %), anger (61.9 %), 
cognitive coping (57.1 %) and grief (57.1 %).

We conducted a secondary analysis to examine the percentage of 
patients with clinically elevated scores on certain measures who 
accessed resources on related issues. These results are reported in 
Table 5. While most patients with clinical scores did not access the re
sources a significant number did, with 50 % of patients with likely 
problems with cannabis accessing the cannabis resource, 42.3 % of pa
tients with anger accessing the anger resource, 40.5 % of patients with 
elevated insomnia scores accessing the sleep resource, 37.8 % of patients 
with depression accessing the cognitive coping resource, and 34.2 % of 
patients with elevated PTSD symptoms accessing the PTSD resource. 
Patients who scored above the clinical cut-off for the corresponding 
resource were most likely to rate the anger (90.9 %, n = 10/11), worry 
(72.2 %, n = 13/18), and grief resources (64.7 %, n = 11/17) as infor
mative and/or helpful. The resources that were least likely to be rated as 
informative and/or helpful among patients who scored above the cor
responding clinical cut-off were the cannabis use (40.0 %, n = 4/10) and 
the assertiveness and communication resource (41.2 %, n = 7/17).

3.5.2. Relationship to satisfaction and outcomes
The phi correlations and point-biserial correlations (rpb) between 

number of additional resources accessed, and number of additional re
sources rated as informative and/or helpful and satisfaction variables 
revealed no statistically significant associations. Similarly, these vari
ables were not related to any of the outcome variables, with the one 
exception. Rating more resources as informative and/or helpful was 
associated with lower WSAS scores (rpb = − 0.23, p < .05).

3.5.3. Qualitative feedback
In total, 91 patients provided feedback with most (n = 70) providing 

feedback at both time-points. All the feedback was combined and 
analyzed generating 161 comments. Across the 161 comments, 73.3 % 

(n = 118) of the comments provided no suggestions (e.g. “None that I 
can think of” 22,442), 16.8 % (n = 27) of comments were about expanding 
on a topic already in the course (alcohol-related content: n=14; PTSD 
resource: n=7; worry resource: n=4; grief resource: n=1; cognitive 
coping resource: n=1), and 9.9 % (n = 16) suggested adding a new 
topic. New topics were generally mentioned only once at mid-treatment 
or post-treatment (e.g., narcissism, creating habits). The only new topic 
that was raised by several patients was to offer a resource on relation
ships (n = 7, 4.3 %, e.g. “Relationship and break up information”22,426).

3.6. Stories

3.6.1. Use and evaluation
Table 6 shows the frequency and percentage of responses to 

Table 4 
Patients' evaluation of additional resources.

Additional resource topics Accessed out of 
121

Informative and/or 
Helpful

n % n %

Anger 42 34.7 26 61.9
Assertiveness and communication 32 26.4 13 40.6
Cannabis use 24 19.8 6 25.0
Cognitive coping 42 34.7 24 57.1
Grief 28 23.1 16 57.1
Post-traumatic stress disorder 30 24.8 12 40.0
Sleep 41 33.9 19 46.3
Worry 36 29.8 24 66.7
Accessed at least one additional resource n %
No 45 37.2
Yes 76 62.8
Accessed additional resource M SD

2.27 2.64

Table 5 
Patients' evaluation of additional resources when pretreatment cut-off scores 
suggest need for resource.

Additional resource 
topics

Outcome measures above 
the clinical cut-off (n)

Accessed Found 
informative 
and/or 
helpful

n % n %

Anger DAR-5 > 11 (n = 26) 11 42.3 10 90.9
Assertiveness and 

communication CSI-4 < 13.5 (n = 52) 17 32.7 7 41.2
Cannabis use CUDIT-R > 7 (n = 20) 10 50.0 4 40.0
Grief PHQ-9 > 9 (n = 74) 17 23.0 11 64.7
Cognitive coping PHQ-9 > 9 (n = 74) 28 37.8 15 53.6
Post-traumatic stress 

disorder PCL-5 > 32 (n = 35) 12 34.3 6 50.0
Sleep ISI >9 (n = 79) 32 40.5 16 50.0
Worry GAD-7 > 9 (n = 58) 18 31.0 13 72.2

DAR-5 = Dimensions of Anger Reactions 5-item; CSI-4 = Couples Satisfaction 
Index 4-item; CUDIT-R = Cannabis Use Disorder Identification Test - Revised; 
PHQ-9 = Patient Health Questionnaire 9-item; GAD-7 = Generalized Anxiety 
Disorder 7-item; PCL-5 = Post-Traumatic Stress Disorder Checklist for Diag
nostic and Statistical Manual 5th edition; ISI = Insomnia
Severity Index.

Table 6 
Patients' evaluation of reflections.

Reflection ratings n %

I reviewed the reflections
Yes 82 85.4
No 14 11.6

Reviewing reflections was worth my time.
Yes 73 89.0
No 9 11.0

I could relate to the reflections.
Agree 41 50.0
Neutral 31 37.8
Disagree 10 12.2

Reading reflections made me realize I am not alone with my mental 
health experiences.
Agree 53 64.6
Neutral 20 24.4
Disagree 9 11.0

Reading reflections increased my knowledge about my mental health.
Agree 38 46.4
Neutral 28 34.1
Disagree 16 19.5

Reading reflections gave me ideas about how to use the skills to 
improve my wellbeing.
Agree 45 54.9
Neutral 26 31.7
Disagree 11 13.4

Reading reflections motivated me to use the skills from the course.
Agree 42 51.2
Neutral 25 30.5
Agree 15 18.3
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questions about stories. A total of 96 patients responded. Of these, 85.4 
% reported reading the stories in the course. Among those who read the 
stories, 89 % found them worth their time, 64.6 % reported reading 
stories made them feel less alone with their experiences, while 50 % said 
that they could relate to the stories. Furthermore, 54.9 % indicated 
reading the stories gave them ideas about how to use the skills to 
improve wellbeing, 51.2 % indicated that reading the stories motivated 
them to use the skills, and 46.4 % reported that reading the stories 
increased their knowledge.

3.6.2. Relationship to satisfaction and outcomes
The phi correlations and point-biserial correlations (rpb) between 

reading stories and the composite stories rating and satisfaction vari
ables revealed a statistically significant positive association between the 
composite stories rating and confidence in self-managing symptoms (rpb 
= 0.25, p = .03) as well as increased motivation to seek treatment if 
needed in the future (rpb = 0.33, p = .006). No other statistically sig
nificant associations were found.

The correlation between reading stories and the composite stories 
rating and pre-to-post changes in primary and secondary outcome var
iables indicated that the reading of stories (i.e., “I reviewed the stories”) 
showed a statistically significant positive association with changes 
scores on the SF-PCL-5 (rpb = 0.28, p = .05), DAR (rpb = 0.26, p = .02), 
ISI (rpb = 0.22, p = .04), and WSAS (rpb = 0.22, p = .04), such that 
patients who read the stories reported greater change on these measures.

3.6.3. Qualitative feedback
Of the 72 patients who responded to the open-ended question about 

how to improve the stories at week 4, 56 patients (77.8 %) indicated that 
they did not have a suggestion (e.g. “No, I think they're good” 22,339). The 
remaining 16 responses made the following suggestions about the 
stories: different characteristics (e.g., drinking alone, more variation, 
using the skills from the ACCE; n = 7/16, 43.8 %), examples of other 
symptoms (e.g., withdrawal or relapse; n = 2/16, 12.5 %), more stories 
(n = 2/16, 12.5 %), fewer stories (n = 2/16, 12.5 %) or no stories (n = 1/ 
16; 6.25 %). Two patients (12.5 %) suggested design changes, including 
ensuring that the photographs associated with each story were realistic 
and offering a “tiered” version of the stories to streamline the focus 
based on patient needs. At post-treatment, 60 patients responded, of 
which 45 did not provide a suggestion. Of the remaining 15 codable 
responses, 4 patients (26.7 %) suggested including examples of other 
symptoms, 4 patients (26.7 %) did not relate to the stories, 3 patients 
(18.8 %) suggested that the stories include different characteristics (e.g., 
going through a break-up), 3 patients (18.8 %) suggested design changes 
(e.g., including videos), and 1 patient (6.3 %) suggested including fewer 
stories.

4. Discussion

In this study, we aimed to evaluate the inclusion of additional re
sources and diverse patient stories in an existing ICBT alcohol misuse 
course, called the ACCE. We explored how effective this enhanced 
course was, how patients would use and rate these enhancements, and 
how these enhancements would relate to satisfaction and outcomes. 
Overall, the course was found to result in large effects in reducing 
weekly alcohol consumption and HDD, along with significant im
provements on most secondary outcomes. Most patients (62.8 %) 
accessed at least one resource with resources on worry, anger, cognitive 
coping, and grief perceived to be the most helpful. Further, most patients 
(85.4 %) reported reviewing the patient stories and reported several 
benefits to reviewing them, such as feeling less alone, and gaining ideas 
for skill use to improve their wellbeing. Treatment satisfaction was high, 
and completion of the main lessons was strong, with 68 % of patients 
completing at least 4 of 6 lessons. However, accessing and rating more 
resources as informative and/or helpful was not associated with treat
ment satisfaction or outcomes to a significant degree. In contrast, rating 

stories more positively was associated with greater confidence in self- 
managing symptoms, and increased motivation to seek treatment if 
needed. Reading stories was also associated with larger changes scores 
on several secondary measures, including anger, PTSD, insomnia, and 
work and social adjustment.

Direct comparison to past courses is complicated by the differing 
numbers of modules, but the enhanced intervention generally appears 
consistent with past research in terms of completion rates. For example, 
in previous versions, 75.7 % completed at least 5 out of 8 lessons 
(Sapkota et al., 2024), and in an earlier 12-lesson version of the course 
(Sundström et al., 2022), patients completed an average of 8.3 lessons 
(SD = 3.8). In comparison to the broader literature, a review of ICBT for 
alcohol misuse found that 58–77 % of lessons were completed in guided 
ICBT courses and 21 % of lessons were completed in a self-guided course 
(Hadjistavropoulos et al., 2020b).

In terms of outcomes, the results showed that outcomes of the 
enhanced course were maintained and of a similar magnitude to those 
found in our past trials in terms of changes in alcohol-related outcomes 
(Sapkota et al., 2024; Sundström et al., 2022). We found large effect 
sizes for reductions in total drinks per week as well as decreased HDD, 
which appear to be as good or better than outcomes reported in a review 
of therapist-guided ICBT and self-guided ICBT for alcohol misuse 
(Hadjistavropoulos et al., 2020b). In terms of secondary outcomes, we 
also found the course reduced symptoms of depression, anxiety, crav
ings, and risky or hazardous alcohol consumption as we have identified 
in past studies (Sundström et al., 2022; Sapkota et al., 2024). New to the 
current study, we observed changes on measures of anger, PTSD, 
insomnia and work and social adjustment, which we had not previously 
studied. Addressing comorbid concerns within an ICBT course for 
alcohol misuse is important, as there are high rates of comorbidity, 
ranging from 27 to 40 % for depression (Castillo-Carniglia et al., 2019), 
20–40 % for anxiety (Castillo-Carniglia et al., 2019), 34–55 % for PTSD 
(Debell et al., 2014), and 13–41 % for problems with drug use 
(Esmaeelzadeh et al., 2018; Thompson et al., 2021). Anger is also a 
common concern among individuals struggling with alcohol misuse 
(Coccaro et al., 2016), as well as relationship and communication dif
ficulties (Roberts and Linney, 2000). Finally, rates of insomnia symp
toms are as high as 74 % among individuals with alcohol use disorder 
(Brower et al., 2001). These rates are in line with difficulties identified in 
the current study based on scores on measures at screening (e.g., 65 % 
had scores suggestive of insomnia, 61 % had clinically elevated 
depression, 48 % had clinically elevated anxiety, 43 % had relationship 
discord, 26 % had clinically elevated PTSD, 22 % had clinically elevated 
anger). We did not observe changes on measures of cannabis use, rela
tionship satisfaction, or motivation. The findings related to cannabis use 
are not surprising, as only 20 patients scored above the cut-off on the 
CUDIT-R, with only 10 (50 %) of those patients reviewing the resource. 
Treatment complexity and burden has recently been discussed as a po
tential problem when attempting to improve internet interventions 
(Cross and Alvarez-Jimenez, 2024). Therefore, it is positive to observe 
large effects remained on primary outcomes, even though we added to 
the complexity of the intervention by offering additional resources and 
patient stories. Perhaps the burden of added complexity was offset by 
other changes we made to the program in terms of condensing alcohol 
program materials from 8 into 6 lessons.

In terms of additional resources, we found that between 19.8 % to 
34.7 % of patients in the full sample accessed each resource. The most 
accessed resources in the overall sample were the resources on anger 
(34.7 %), cognitive coping (34.7 %), and sleep (33.9 %). Overall, the 
resources were rated positively in terms of their informativeness and/or 
helpfulness. However, four resources were rated as informative and/or 
helpful by <50 % of patients who accessed them including cannabis use 
(25.0 %), PTSD (40.0 %), assertiveness and communication (40.6 %), 
and sleep (46.3 %). These resources should likely be revised to ensure 
the content is meeting the needs of patients who access the resources.

Ideally, we would expect that patients who scored in the clinical 
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range for a specific concern (e.g., PTSD) would access the corresponding 
resource, and we found that between 23.0 % (grief) and 50.0 % 
(cannabis use) of patients did so. Importantly, when used by patients 
with clinical concerns, the additional resources were often positively 
evaluated – such as with anger (91 %), worry (72.2 %), grief (64.8 %), 
and cognitive coping (53.7 %). Overall, there is sufficient use of each 
resource to make them worthwhile to retain, in that they appear to be 
used by a significant percentage of the patients (>23 %). Review of the 
ratings themselves suggest that improving cannabis use resource and 
assertiveness/communication resource could be beneficial. Of note, 
qualitative feedback from patients suggested that topics in the course or 
some of the additional resources could be expanded on (e.g., PTSD, 
worry) or that a resource on relationships could be added.

Overall, resource use and ratings were not significantly related to 
treatment satisfaction or outcomes. Given the significant variability in 
resource use, it is possible that the sample size was not large enough to 
identify relationships. Additionally, the method used to assess resources 
(e.g., calculating the number of resources accessed and those marked as 
informative and or helpful) may not have been sensitive enough to 
identify associations with satisfaction and outcomes. Of note, rating 
more additional resources as informative and/or helpful was unex
pectedly related to lower improvement in work and social adjustment. A 
possible explanation is that patients who were struggling more during 
the course were more likely to access the additional resources. However, 
this correlation was weak and further research is warranted to under
stand how individual resources impact outcomes.

In terms of the stories, there appears to be quite high engagement 
with them (85.4 %) and most patients found them worthwhile (89.0 %). 
Patient ratings of the stories suggest that they fulfilled the five purposes 
of patient stories in online healthcare including: relatability, providing 
comfort, increased knowledge, modeling desired behaviours, and 
increased motivation to use the skills (Shaffer and Zikmund-Fisher, 
2013). Patients who rated the stories more positively also had 
increased confidence in managing their symptoms, as well as increased 
motivation to seek treatment in the future if needed. Further, there were 
small, but significant positive relationships between reading stories and 
improvements on measures of PTSD, anger, insomnia, and work and 
social adjustment. These relationships though were weak and because 
the data is correlational, it is difficult to know the meaning of the re
lationships. Qualitative feedback from patients was limited, with most 
patients not offering a suggested improvement. While some ideas were 
generated for improving stories, overall, most patients had no feedback 
and feedback that was obtained was highly diverse and at times con
tradictory (e.g., add, reduce or remove stories) suggesting that signifi
cant changes to stories are not required at this time.

4.1. Limitations and future directions

This study was primarily observational and correlational in nature, 
which limits the conclusions that can be drawn. We examined the as
sociation between the enhanced course content (i.e., additional re
sources and patient stories) and satisfaction and outcomes, but the 
design of the trial did not allow for a causal understanding of each of the 
component's contributions. Further, the sample size may have not been 
large enough to reflect the strength of the relationships between addi
tional resources, stories and satisfaction and outcomes. Other limitations 
relate to the sample characteristics (e.g., limited racial diversity), mea
sures that may not have been sensitive to change (e.g., the motivation 
measure, which demonstrated high levels of motivation at all time 
points), and the quality of the questions used to evaluate the additional 
resources (e.g., asking patients to identify those that were informative 
and or helpful) and stories (e.g., asked about all stories as a whole at 4 
and 8 weeks).

Future studies on additional resources could vary the way that re
sources are selected (e.g., comparing outcomes when resources are self- 
selected versus therapist-recommended), the timing of the additional 

resources (e.g., during the treatment versus targeted work with re
sources after the core lessons are completed), or the tasks that are 
associated with the resources (e.g., including specific homework as part 
of the resources versus the resource in its standard form). Additional 
research could also have clients rate resources accessed using Likert 
scales and include open-ended questions or interviews to gather more 
feedback about how to improve the less favorably rated resources (e.g., 
assertiveness and cannabis use). Future research could improve the 
relatability of personal stories by using large language models (LLMs; 
Bhattacharjee et al., 2024). LLMs have the potential to create person
alized or tailored stories based on patients' descriptions of their symp
toms and situations. An interesting direction for research would be to 
randomize patients to receive patient stories that are generated with 
LLMs compared to “stock” stories that are identical for all patients. 
Future studies should also aim to include a more diverse sample (e.g., 
greater ethnic diversity, variety in educational backgrounds) to explore 
whether the findings are generalizable in diverse populations.

5. Conclusions

Overall, the findings of the current study suggest that adding rele
vant resources and stories to ICBT for alcohol use seems acceptable and 
worthwhile. A significant number of patients read the stories and found 
them beneficial. Moreover, a significant number accessed and found 
resources informative and/or helpful, which suggests it is likely valuable 
to retain these resources for those in need. There are multiple future 
research directions that could be taken to better understand how stories 
and resources relate to treatment satisfaction and outcomes, including 
incorporating Likert scales and open-ended feedback to refine less 
favorably rated resources, using LLMs to generate personalized stories, 
and ensuring a more diverse sample to improve generalizability. 
Importantly, despite adding more complexity in terms of stories and 
additional resources and potential burden to the ICBT intervention, good 
clinical outcomes and high levels of treatment completion and satis
faction were still observed.
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