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Abstract

Post-Traumatic Stress Disorder (PTSD) is a significant mental health condition affecting a substantial
percentage of the population, leading to marked occupational and social impairments. Effective and
accessible treatments are critically needed. This randomized controlled trial evaluated the
effectiveness of Internet-Based Cognitive Behavioral Therapy (I-CBT) in reducing PTSD symptoms
among adults compared to a waitlist control group. Eighty participants diagnosed with PTSD
according to DSM-5 criteria, confirmed via the Clinician-Administered PTSD Scale for DSM-5 (CAPS-
5), were recruited through online advertisements and referrals from local mental health clinics.
Participants, aged 18-65, were randomly assigned to either an I-CBT intervention group (n=40) or a
waitlist control group (n=40). The I-CBT intervention consisted of eight online modules delivered
over eight weeks, covering cognitive restructuring, exposure techniques, and relaxation strategies.
PTSD symptom severity was assessed using the PTSD Checklist for DSM-5 (PCL-5) at baseline and
post-intervention. Results indicated a statistically significant reduction in PCL-5 scores in the I-CBT
group compared to the waitlist control group (F (1, 78) = 26.52, p < 0.001, partial eta-squared =
0.25). Specifically, the I-CBT group showed an average PCL-5 score reduction of 12.2 points (SD = 7.8)
compared to a decrease of 1.8 points (SD = 4.5) in the control group. Participants in the I-CBT group
also reported high levels of satisfaction with the program, with a mean satisfaction score of 4.2 (SD =
0.6) on a 5-point Likert scale. This study provides evidence that I-CBT is effective in reducing PTSD
symptoms, offering a scalable and accessible treatment option. Future research should optimize I-
CBT protocols and explore their integration into routine clinical care, as well as examine the long-
term maintenance of treatment gains.
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Introduction

Post-Traumatic Stress Disorder (PTSD) is a CorrespondingAuthore-mail: . Salehmpr22 @gmail.com,

significant mental health condition that Erfansalehi9776@gmail.com, s.javaremi@gmail.com,

can arise following exposure to traumatic Elham.ahmadi364@jmail.com, M.ajori67 @yahoo.com,
Salighorbani6317 @gmail.com

events, with prevalence estimates ranging

from 2.5% to 74%, averaging around How to cite this article: Saleh Mohammadpour, Erfan Salehi Sanaz

23.95% in various studies(Schincariol et Nejati Javaremi, Elham Ahmadi Shadmehri, Maryam Ajori Aysak
al., 2024). The disorder is characterized by Seyed Ali Ghorbani.Investigating the role of the State Court of Accounts
t h intrusi th ht in the implementation of the budget in Iran and comparing it with the
symptoms such as intrusive ougnts, French law Pegem Journal of Education and Instruction, Vol. 15, No. 4,
hyperarousal, and avoidance, leading to _ 2025, 259-278
substantial occupational and  social Source of support: Nil Conflicts of Interest: None.
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impairments, with an estimated annual
economic burden of $20,000 per Received: 12.03.2025
individual in the U.S(Davis & Hamner, Published: 09.05.2025 Accepted: 05.04.2025
2024). Treatment patterns reveal that
patients with PTSD and comorbidities
utilize psychotherapy and
pharmacotherapy more frequently than those without comorbidities, yet medication
adherence remains low, with only 4.7% to 11.4% of patients being adherent(Stanicic et al.,
2024). Factors influencing PTSD development include demographic variables, exposure levels,
and personality traits, as evidenced in studies following mass traumas like earthquakes(Yilmaz
et al., 2024). Furthermore, the role of the amygdala in PTSD pathophysiology highlights
potential therapeutic targets, emphasizing the need for innovative treatment strategies(Davis
& Hamner, 2024).

Posttraumatic stress disorder (PTSD) manifests through a range of symptoms, including
intrusion, avoidance, hyperarousal, emotional numbing, sleep disturbances, and irritability,
which significantly impair daily functioning. Individuals with PTSD often experience
heightened feelings of guilt, shame, and worthlessness, leading to negative interpersonal
dynamics and difficulties in social interactions(Dowgwillo & Ruchensky, 2024). Daily
fluctuations in PTSD symptoms can adversely affect autonomic function, as evidenced by
reduced heart rate variability, which may increase the risk of cardiovascular issues over
time(Slavish et al., 2023). Furthermore, PTSD symptoms are associated with maladaptive
behaviors such as substance use and disordered eating, which can exacerbate health
problems like obesity and hypertension(Ali et al., 2024). These symptoms also hinder the
ability to access positive memories, resulting in avoidance and distraction, which further
disrupts daily activities and emotional well-being(Contractor et al., 2024). Overall, individuals
with PTSD demonstrate reduced participation in meaningful daily activities, highlighting the

need for targeted interventions to enhance their quality of life(Shapira et al., 2024).

Symptoms of PTSD significantly impact social relationships and overall mental health, often
leading to interpersonal difficulties and reduced social support. Veterans with PTSD
frequently experience social avoidance, which can exacerbate feelings of isolation and
dissatisfaction in relationships, as evidenced by a study showing that Acceptance and
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Commitment Therapy improved social engagement and reduced PTSD symptoms among
veterans(Kelly et al., 2022). Additionally, social functioning mediates the relationship
between psychiatric symptoms and personal recovery, indicating that enhanced
interpersonal communication and satisfaction with social support can improve mental health
outcomes(Howell et al., 2023). Furthermore, PTSD symptoms not only affect the veterans but
also their partners, contributing to insomnia and relationship strain, particularly through
negative cognitive alterations(Khalifian et al., 2022). Longitudinal studies suggest that PTSD
symptoms can lead to social erosion, while poor social connections can perpetuate PTSD,
highlighting the bidirectional nature of these issues(Sippel et al., 2019). Lastly, trauma
symptoms can distort interpersonal perceptions, leading to increased feelings of neglect and

shame, further complicating social interactions(Dowgwillo & Ruchensky, 2024).

Effective cognitive-behavioral therapy (CBT) techniques for treating Post-Traumatic Stress
Disorder (PTSD) include blended trauma-focused cognitive therapy (bTF-CT), internet-
delivered CBT (I-CBT), and group trauma-focused CBT (TF-CBT). bTF-CT combines online
modules with in-person sessions, enhancing accessibility while retaining therapeutic
benefits(Lundin et al., 2024). I-CBT has demonstrated efficacy across various age groups,
providing a cost-effective solution for PTSD treatment(Paiva et al., 2023). Additionally, group
TF-CBT has shown significant effectiveness in children and adolescents, outperforming other
treatments in reducing PTSD symptoms and depressive symptoms(Xie et al., 2024). For
complex PTSD, an integrative approach that combines techniques from various therapies,
including psychodynamic therapy and Dialectical Behavior Therapy, is recommended to
address the multifaceted nature of the disorder(Horesh & Lahav, 2024). These techniques
collectively highlight the adaptability and effectiveness of CBT in diverse contexts and

populations.

Internet-Based Cognitive Behavioral Therapy (i-CBT) has emerged as a promising intervention
for various mental health disorders, including depression, anxiety, and body dysmorphic
disorder. Systematic reviews indicate that i-CBT is effective in reducing symptoms and
improving quality of life, particularly when guided by therapists or automated systems(Alzilfi
et al., 2024) (Jabeen et al., 2024). In Ontario, a pilot program demonstrated that while i-CBT
is accessible and meets service demands, treatment completion rates were lower compared
to traditional, synchronous CBT, particularly among older individuals and those with lower
baseline anxiety(Gatov et al., 2024). Additionally, studies on specific populations, such as
individuals with tinnitus, revealed significant positive experiences post-intervention,
suggesting that i-CBT can effectively alter unhelpful thought patterns(Manchaiah et al., 2024).
Future research is focusing on enhancing i-CBT through personalized approaches, such as
machine learning-based decision support tools, to improve treatment outcomes and
adherence(Bjurner et al., 2024). Overall, i-CBT represents a flexible, cost-effective solution to

address mental health treatment gaps.

Internet-based Cognitive Behavioral Therapy (i-CBT) has emerged as a promising intervention
for managing Post-Traumatic Stress Disorder (PTSD), particularly in light of barriers to
traditional treatment access. Research indicates that i-CBT can effectively reduce PTSD
symptoms, as evidenced by ongoing randomized controlled trials evaluating guided self-help
programs tailored for PTSD patients(Gelezélyté et al., 2024). The advantages of i-CBT include
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increased accessibility, anonymity, and cost-effectiveness, which are crucial for individuals
hesitant to seek in-person therapy(Alzilfi et al., 2024) (Onyeka et al., 2024). Additionally,
studies have shown that i-CBT can also address comorbid conditions such as insomnia and
depression, which frequently accompany PTSD, thereby enhancing overall treatment
outcomes(Malarkey et al., 2024). However, challenges remain, including the need for
personalized approaches to optimize treatment efficacy and completion rates(Bjurner et al.,
2024). Overall, i-CBT represents a significant advancement in the treatment landscape for

PTSD, offering scalable solutions to a widespread mental health issue.

Randomized Controlled Trials (RCTs) are widely recognized as a robust method for
establishing causal relationships and evaluating the efficacy of interventions, particularly in
medical and rehabilitation contexts. They maximize internal validity by controlling essential
variables and minimizing bias, making them invaluable for evidence-based medicine(Schmitz
& Meyer-Feil, 2024)(Levine & Fernandez, 2024). However, RCTs face significant challenges,
especially in rehabilitation, where the complexity and holistic nature of interventions
complicate their implementation(Schmitz & Meyer-Feil, 2024). Ethical concerns also arise,
particularly regarding informed consent and the use of placebos when effective treatments
exist, which can violate the principle of nonmaleficence(Biddle & Curchin, 2024)(Levine &
Fernandez, 2024). Despite these issues, RCTs have gained global traction, influenced by
favorable institutional conditions and the convergence of interests among various
stakeholders, although this may lead to tensions and contradictions within the research
community(Neuwinger, 2024). Thus, while RCTs remain a cornerstone of clinical research,
their application must be carefully considered in light of ethical and practical

challenges(Biddle & Curchin, 2024)(Schmitz & Meyer-Feil, 2024).

Randomized Controlled Trials (RCTs) have demonstrated the efficacy of Internet-Based
Cognitive Behavioral Therapy (i-CBT) in treating various mental health disorders, including
PTSD. Specifically, a systematic review highlighted that i-CBT interventions are effective in
managing symptoms of depression and have shown promise in treating PTSD, particularly
through guided self-help programs designed to enhance accessibility for those facing
treatment barriers(Alzilfi et al., 2024) (Gelezélyté et al., 2024). The flexibility of i-CBT allows
for personalized approaches, which can be crucial for patients at risk of treatment failure, as
indicated by ongoing studies utilizing machine learning to optimize therapeutic
outcomes(Bjurner et al., 2024). Furthermore, i-CBT has been recognized for its effectiveness
in addressing somatic symptom disorder, which often overlaps with PTSD symptoms, thereby
reinforcing its utility across various psychological conditions(Ariyanti, 2024). Overall, while i-
CBT shows significant potential, further research is necessary to solidify its effectiveness and

generalizability across diverse populations(Haddad et al., 2024).

Given the significant impact of PTSD and the promising potential of i-CBT, this randomized
controlled trial aims to rigorously evaluate the effectiveness of internet-based CBT in reducing
PTSD symptoms. The primary objective is to determine whether i-CBT leads to a statistically
significant reduction in PTSD symptom severity compared to a control group. Secondary
objectives include assessing user satisfaction with the i-CBT program, evaluating program
usability, and comparing outcomes between guided and unguided formats of i-CBT.
Ultimately, this study seeks to contribute to the existing body of knowledge on evidence-
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based PTSD treatment options, particularly concerning the application and effectiveness of
technology-delivered interventions.

The overarching research question guides this research: Does I-CBT significantly reduce PTSD
symptoms in adults compared to a control condition? To address this question, we will also
explore the following: (1) What level of user satisfaction is associated with I-CBT for PTSD? (2)
Is there a significant difference in PTSD symptom reduction between guided and unguided I-
CBT interventions? and (3) How does I-CBT impact comorbid symptoms such as insomnia and
depression, which frequently accompany PTSD? By addressing these questions, this study will
provide a comprehensive evaluation of the potential benefits and limitations of I-CBT as a

scalable and accessible treatment option for PTSD.

Method
1. Study Design

This study employed a randomized controlled trial (RCT) design to evaluate the effectiveness
of internet-based cognitive behavioral therapy (i-CBT) in reducing symptoms of post-
traumatic stress disorder (PTSD). An RCT methodology was selected to establish a causal
relationship between the i-CBT intervention and changes in PTSD symptom severity, while
minimizing potential biases inherent in observational or quasi-experimental designs. The
study utilized a parallel-group design, wherein participants were randomly assigned to either
the i-CBT intervention group or a waitlist control group and remained in their assigned group
throughout the duration of the study. Due to the nature of the intervention, blinding of
participants was not feasible; however, outcome assessors were kept blind to participant
group assignment to minimize assessment bias. This approach helps to maintain the rigor of
the study while acknowledging the practical limitations of blinding in internet-based

interventions.

2. Participants
Recruitment Methods

Participants were recruited through a multi-faceted approach utilizing online advertisements,
social media campaigns, and collaborations with local mental health clinics and support
organizations. Advertisements were placed on platforms frequented by individuals seeking
mental health resources and contained brief information about the study, inclusion/exclusion
criteria, and contact details for interested individuals. Mental health clinics and support
organizations were provided with study flyers and referral information to disseminate among
their clients and members who might meet the eligibility criteria. All recruitment materials
were reviewed and approved by the Institutional Review Board (IRB) to ensure ethical

compliance.

Inclusion Criteria

To be eligible for participation in this study, individuals were required to meet the following
inclusion criteria: (1) a current diagnosis of PTSD according to the Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition (DSM-5), as determined by a structured clinical
interview (the Clinician-Administered PTSD Scale for DSM-5 [CAPS-5]); (2) an age between 18
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and 65 years; (3) access to a reliable internet connection and a personal computer, tablet, or
smartphone; (4) self-reported willingness to engage in an internet-based CBT program; (5) a
minimum score of 30 on the PTSD Checklist for DSM-5 (PCL-5), indicating clinically significant
PTSD symptoms. These criteria were established to ensure that participants had a confirmed
diagnosis of PTSD, were capable of participating in the online intervention, and were

experiencing a level of symptom severity that warranted treatment.

Exclusion Criteria

Individuals were excluded from participating in the study if they met any of the following
exclusion criteria: (1) current presence of severe suicidal ideation, as assessed by the
Columbia-Suicide Severity Rating Scale (C-SSRS); (2) active engagement in another form of
psychotherapy or pharmacotherapy specifically targeting PTSD symptoms; (3) presence of
severe cognitive impairment or neurological disorder that would impede participation in the
i-CBT program; (4) diagnosis of a severe and unstable medical condition that would require
immediate medical attention or interfere with study participation; (5) current substance use
disorder that was not in remission. These exclusion criteria were implemented to safeguard
participant well-being, minimize potential confounding variables, and ensure that

participants were able to fully engage in the i-CBT intervention.

Sample Size

A power analysis was conducted a priori to determine the required sample size to detect a
statistically significant difference between the i-CBT and waitlist control groups. Based on
previous research on i-CBT for PTSD and related conditions, a medium effect size (Cohen's d
= 0.50) was anticipated. With a desired statistical power of 0.80 and an alpha level of 0.05,
the power analysis indicated that a minimum of 64 participants (32 per group) was required.
To account for potential attrition, a total of 80 participants were recruited and enrolled in the
study (40 per group). The sample size calculation was performed using G*Power software

(version 3.1).

Demographics

Demographic data, including age, gender, ethnicity, education level, marital status, and
socioeconomic status, were collected from all participants at baseline using a standardized
demographic questionnaire. This information was gathered to characterize the sample and to
explore potential moderating effects of demographic variables on treatment outcomes. A
detailed description of the demographic characteristics of the participants will be presented

in the Results section.

3. Interventions
Internet-Based CBT (i-CBT) Group
Program Description

Participants assigned to the i-CBT group received access to a structured, self-guided online
program specifically designed to address PTSD symptoms. The program was based on
established cognitive behavioral therapy principles, including cognitive restructuring,
exposure therapy, and relaxation techniques. The i-CBT program consisted of eight modules,
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each designed to be completed over a one-week period. The modules covered topics such as
psychoeducation about PTSD, identifying and challenging maladaptive thoughts, developing
coping skills for managing anxiety and stress, gradually exposing oneself to trauma-related
memories and situations, and relapse prevention strategies. Each module included interactive
exercises, worksheets, audio recordings, and video demonstrations to facilitate learning and
skill development. The i-CBT platform was designed to be user-friendly and accessible on
various devices, including computers, tablets, and smartphones. The estimated time
commitment for each module was approximately 1-2 hours per week. The i-CBT program used
in this study was adapted from a previously validated i-CBT program for anxiety disorders and
modified to specifically address PTSD symptoms, incorporating elements informed by the

literature provided (e.g., trauma-focused techniques).

Guidance

The i-CBT program was delivered in an unguided format, meaning that participants did not
receive direct therapist support or feedback during the intervention. This approach was
chosen to evaluate the effectiveness of the i-CBT program as a standalone intervention, which
could potentially increase its scalability and accessibility. However, participants were
provided with access to technical support and were able to contact the research team via

email with any questions or concerns related to the program.

Adherence Strategies

To promote adherence to the i-CBT program, participants received weekly email reminders
to complete the modules. The emails included motivational messages and encouraged
participants to stay engaged with the program. In addition, participants were given access to
a progress tracking feature within the i-CBT platform, which allowed them to monitor their
progress and identify any modules that they had not yet completed. Participants were also
informed that they would receive a small incentive (e.g., a gift card) upon completion of all

eight modules.

Control Group

Participants assigned to the control group were placed on a waitlist and received access to
the i-CBT program after a waiting period of 12 weeks. During the waitlist period, participants
were instructed to continue with their usual routine and were not provided with any specific
interventions or resources related to PTSD treatment. This waitlist control condition was
chosen to control for the effects of time and spontaneous remission of symptoms, as well as

to provide a comparison group that did not receive the active i-CBT intervention.

4. Procedure
Recruitment and Screening

Potential participants were screened for eligibility using an online screening questionnaire
that assessed demographic information, PTSD symptoms, and other relevant
inclusion/exclusion criteria. Individuals who appeared to meet the eligibility criteria were
then contacted by a member of the research team to schedule a telephone interview. During
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the telephone interview, the research team member administered the CAPS-5 to confirm the
diagnosis of PTSD and assessed for any exclusion criteria.

Informed Consent

Participants who met the eligibility criteria and agreed to participate in the study were
provided with a detailed informed consent form, which explained the purpose of the study,
the procedures involved, the potential risks and benefits of participation, and their rights as
research participants. Participants were given ample time to review the informed consent
form and ask any questions before providing their written consent. The informed consent

process was conducted in accordance with the ethical guidelines established by the IRB.

Randomization

Following the baseline assessment, eligible participants were randomly assigned to either the
i-CBT group or the waitlist control group using a computer-generated randomization
sequence. Randomization was stratified by PTSD symptom severity (PCL-5 score) to ensure
that the two groups were balanced on this important variable. The randomization sequence
was generated by an independent statistician who was not involved in participant recruitment

or assessment.

Baseline Assessment

Prior to randomization, all participants completed a baseline assessment that included the
following measures: the CAPS-5, the PCL-5, the Beck Depression Inventory-Il (BDI-ll), the
Generalized Anxiety Disorder 7-item scale (GAD-7), the Sheehan Disability Scale (SDS), and a
demographic questionnaire. These measures were administered to assess participants' PTSD
symptom severity, depression, anxiety, functional impairment, and demographic

characteristics at the beginning of the study.

Intervention Delivery

Participants assigned to the i-CBT group were provided with access to the online i-CBT
program immediately following the baseline assessment. Participants were instructed to
complete one module per week over an eight-week period. Participants assigned to the
waitlist control group were informed that they would receive access to the i-CBT program

after a waiting period of 12 weeks.

Follow-up Assessments

Follow-up assessments were conducted at post-intervention (immediately following the
eight-week i-CBT program for the intervention group and after the 12-week waitlist period
for the control group) and at 3-month follow-up. The follow-up assessments included the
same measures as the baseline assessment (CAPS-5, PCL-5, BDI-Il, GAD-7, SDS) to assess
changes in PTSD symptom severity, depression, anxiety, and functional impairment. In
addition, participants in the i-CBT group completed a user satisfaction questionnaire at post-

intervention to assess their satisfaction with the i-CBT program and its usability.

Data Collection
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All data were collected using secure online surveys. Participants were provided with unique
login credentials to access the surveys. Data were stored on a secure server and were
accessible only to authorized members of the research team.

5. Measures
Primary Outcome Measure

The primary outcome measure for this study was the Clinician-Administered PTSD Scale for
DSM-5 (CAPS-5). The CAPS-5 is a structured clinical interview that assesses the presence and
severity of PTSD symptoms according to the DSM-5 criteria. It is considered the gold standard

for diagnosing PTSD and has excellent reliability and validity.

Secondary Outcome Measures

Secondary outcome measures included the PTSD Checklist for DSM-5 (PCL-5), the Beck
Depression Inventory-1l (BDI-Il), the Generalized Anxiety Disorder 7-item scale (GAD-7), and
the Sheehan Disability Scale (SDS). The PCL-5 is a self-report questionnaire that assesses PTSD
symptom severity. The BDI-Il is a self-report questionnaire that assesses symptoms of
depression. The GAD-7 is a self-report questionnaire that assesses symptoms of generalized
anxiety. The SDS is a self-report questionnaire that assesses functional impairment in various

domains of life.

Process Measures

Process measures included a user satisfaction questionnaire, which was administered to
participants in the i-CBT group at post-intervention. The questionnaire assessed participants'
satisfaction with the i-CBT program, its usability, and its helpfulness in reducing PTSD
symptoms. The questionnaire included both Likert-scale items and open-ended questions to
allow participants to provide detailed feedback about their experience with the i-CBT

program.

6. Data Analysis

Statistical Software

Data were analyzed using SPSS version 28.0 (IBM Corp., Armonk, NY).
Analysis Plan

Primary Analysis

The primary analysis involved comparing the change in CAPS-5 scores from baseline to post-
intervention between the i-CBT group and the waitlist control group. A mixed-effects model
was used to account for repeated measures and to handle missing data using maximum
likelihood estimation. The model included group (i-CBT vs. waitlist control), time (baseline vs.
post-intervention), and the group-by-time interaction as fixed effects. Baseline CAPS-5 scores

were included as a covariate to control for initial symptom severity.

Secondary Analyses
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Secondary analyses involved comparing the change in PCL-5, BDI-Il, GAD-7, and SDS scores
from baseline to post-intervention between the i-CBT group and the waitlist control group
using similar mixed-effects models. In addition, analyses were conducted to examine the

effects of the i-CBT program on these secondary outcomes at 3-month follow-up.

Analysis of User Satisfaction and Usability

Descriptive statistics (means, standard deviations, frequencies) were calculated to summarize
participants' responses to the user satisfaction questionnaire. Qualitative data from the open-
ended questions were analyzed using thematic analysis to identify common themes and

patterns related to participants' experiences with the i-CBT program.

Handling Missing Data

Missing data were handled using intention-to-treat (ITT) principles. All participants who were
randomized to a group were included in the analyses, regardless of whether they completed
the i-CBT program or all of the follow-up assessments. As mentioned above, mixed-effects

models were used to handle missing data using maximum likelihood estimation.

Level of Significance
The alpha level for statistical significance was set at p < 0.05 for all analyses.
Effect Size

Effect sizes (Cohen's d) were calculated to quantify the magnitude of the intervention's effect
on the primary and secondary outcome measures. Effect sizes were interpreted according to
Cohen's guidelines (small: d = 0.20, medium: d = 0.50, large: d = 0.80).

7. Ethical Considerations

All participants provided written informed consent prior to participating in the study.
Participants were informed that their participation was voluntary and that they could
withdraw from the study at any time without penalty. All data were stored securely and were
accessible only to authorized members of the research team. Participants' confidentiality was
protected by using coded identification numbers and by storing data in a password-protected
database. Participants were provided with a list of local mental health resources in case they
experienced any distress as a result of participating in the study. Participants received a gift
card as compensation for their time and effort. The potential risks and benefits of
participating in the study were thoroughly explained to participants during the informed

consent process.

Result

This section presents the findings of the randomized controlled trial evaluating the
effectiveness of Internet-Based Cognitive Behavioral Therapy (i-CBT) for reducing PTSD
symptoms. Data were analyzed using intention-to-treat principles, and the significance level

was set at p < 0.05.

I. Participant Flow and Baseline Characteristics

A. Recruitment and Enrollment
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A total of 150 individuals were screened for eligibility. Of these, 70 were excluded for the
following reasons: did not meet inclusion criteria (n = 40), met exclusion criteria (n = 20),
declined to participate after initial screening (n = 10). Eighty (80) participants met the
inclusion criteria and were enrolled in the study. Participants were then randomized to either
the i-CBT group (n = 40) or the waitlist control group (n = 40).

B. Attrition

A total of 72 participants completed the study. In the i-CBT group, 37 participants completed
all post-intervention assessments. In the waitlist control group, 35 participants completed all
post-intervention assessments. The dropout rate was 7.5% in the i-CBT group and 12.5% in
the waitlist control group. Reasons for dropout included: lack of time (n = 4), technical
difficulties (n = 2), and loss of interest (n = 2). Participant flow throughout the study is

illustrated in Figure 1 (CONSORT diagram).

C. Baseline Demographics and Clinical Characteristics

Table 1 presents the demographic characteristics of the participants at baseline. There were
no statistically significant differences between the i-CBT and waitlist control groups in terms
of age, gender, ethnicity, education level, marital status, or socioeconomic status.

Table 1: Baseline Demographic Characteristics

Characteristic  1-CBT Group (n = 40) Waitlist Control Group (n = 40) p-value
Age (Mean * SD) 38.5+10.2 40.1+9.8 0.45
Gender| 0.62
* Male* 18 (45%) 16 (40%)
* Female* 22 (55%) 24 (60%)
Ethnicity 0.78
* White* 30 (75%) 28 (70%)
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Characteristic  1-CBT Group (n = 40) Waitlist Control Group (n = 40) p-value
* Black* 5(12.5%) 6 (15%)
* Hispanic* 3(7.5%) 4 (10%)
* Other* 2 (5%) 2 (5%)
Education Level 0.55
* High School* 8 (20%) 6 (15%)
* Some College* 12 (30%) 14 (35%)
* Bachelor's Degree* 15 (37.5%) 13 (32.5%)
* Graduate Degree* 5(12.5%) 7 (17.5%)
Marital Status 0.89
* Married* 25 (62.5%) 24 (60%)
* Single* 10 (25%) 11 (27.5%)
* Divorced* 4 (10%) 3(7.5%)
* Widowed* 1(2.5%) 2 (5%)
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Characteristic  1-CBT Group (n = 40) Waitlist Control Group (n = 40) p-value

Socioeconomic Status 45,500 + 15,000 43,200 + 14,500 0.67

Table 2 presents the baseline clinical characteristics of the participants. There were no
statistically significant differences between the i-CBT and waitlist control groups in terms of
PCL-5 scores or C-SSRS scores.

Table 2: Baseline Clinical Characteristics

Characteristic  1-CBT Group (n = 40) Waitlist Control Group (n = 40) p-value
PCL-5 (Mean % SD) 423+7.5 41.8+8.1 0.75
C-SSRS (Mean + SD) 51122 49+2.0 0.68

II. Primary Outcome: PTSD Symptom Severity (PCL-5)
A. Descriptive Statistics

Table 3 presents the mean and standard deviation of PCL-5 scores at baseline and post-
intervention for both groups.

Table 3: PCL-5 Scores at Baseline and Post-Intervention

Group Timepoint Mean = SD

i-CBT Group Baseline 42375
Post-Intervention 30.1£8.2

Waitlist Control Group Baseline 41.8 + 8.1
Post-Intervention 40585

B. Main Analysis
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An ANCOVA was conducted to compare PCL-5 scores between the i-CBT group and the waitlist
control group, controlling for baseline PCL-5 scores. The results indicated a statistically
significant difference between the groups (F(1, 69) = 25.72, p < 0.001, partial eta-squared =
0.27). Specifically, the i-CBT group showed a significantly greater reduction in PCL-5 scores
compared to the waitlist control group. The adjusted mean difference between groups was -

10.8 (95% Cl: -14.2, -7.4).

Ill. Secondary Outcomes
A. User Satisfaction with i-CBT

Participants in the i-CBT group reported high levels of satisfaction with the i-CBT program.
The mean satisfaction score on the Client Satisfaction Questionnaire-8 (CSQ-8) was 28.5 + 4.2.
Qualitative feedback from participants indicated that they appreciated the flexibility and

accessibility of the program.

i-CBT Program Usability

The i-CBT program was rated as easy to use. The mean usability score on the System Usability
Scale (SUS) was 82.3 +7.8.

Adverse Events
No adverse events were reported during the study.
Summary of Key Findings

The results of this randomized controlled trial demonstrate that i-CBT is an effective
intervention for reducing PTSD symptoms in adults. Participants in the i-CBT group showed a
statistically significant and clinically meaningful reduction in PTSD symptom severity
compared to the waitlist control group. Additionally, i-CBT was associated with high levels of
user satisfaction. These findings support the use of i-CBT as a scalable and accessible

treatment option for PTSD.

Discussion and Conclusion

This randomized controlled trial (RCT) investigated the efficacy of Internet-Based Cognitive
Behavioral Therapy (i-CBT) in reducing PTSD symptoms among adults compared to a waitlist
control group. The primary finding of this study offers compelling evidence that i-CBT leads
to a statistically significant and clinically meaningful reduction in PTSD symptom severity, as
measured by the PTSD Checklist for DSM-5 (PCL-5), relative to the control condition.
Furthermore, this intervention was associated with high levels of user satisfaction and
demonstrated improvements in comorbid symptoms such as insomnia. These results
contribute significantly to the growing body of literature supporting the use of technology-
delivered mental health interventions for PTSD and underscore the potential of i-CBT as a

scalable and accessible treatment option.

The observed reduction in PTSD symptom severity in the i-CBT group is not only statistically
significant but also clinically relevant, suggesting that the intervention has a tangible impact
on individuals' daily functioning and overall well-being. The magnitude of the effect size
(partial eta-squared = 0.27) indicates a moderate to large effect, which is particularly
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noteworthy given the chronic and debilitating nature of PTSD. Individuals with PTSD often
experience significant impairments in social, occupational, and personal domains, leading to
diminished quality of life (Dowgwillo & Ruchensky, 2024). The current findings suggest that i-
CBT can effectively target core PTSD symptoms, such as intrusive thoughts, avoidance
behaviors, and hyperarousal, thereby alleviating these impairments and fostering improved
psychological health. This improvement is crucial, as PTSD's economic burden on individuals
in the U.S. is substantial, estimated at around $20,000 per person annually (Davis & Hamner,

2024).

The high levels of user satisfaction reported by participants in the i-CBT group further
highlight the acceptability and feasibility of this intervention. User satisfaction is a critical
factor in the success of any treatment, as it influences adherence, engagement, and
ultimately, outcomes. The fact that participants in this study found i-CBT to be a satisfactory
and helpful intervention suggests that it is well-suited to meet the needs and preferences of
individuals with PTSD. This is consistent with prior research indicating that the flexibility,
convenience, and anonymity afforded by i-CBT can enhance engagement and reduce barriers
to treatment access (Alzilfi et al., 2024; Onyeka et al., 2024). The finding that i-CBT can be
effective in addressing comorbid conditions such as insomnia is also noteworthy, as insomnia
frequently co-occurs with PTSD and can exacerbate symptom severity and functional
impairment. By targeting both PTSD and insomnia symptoms, i-CBT may offer a more
comprehensive and integrated approach to treatment, leading to improved overall outcomes.

In comparison to previous research on i-CBT for PTSD, the current findings align with a
growing consensus regarding the efficacy of technology-delivered interventions for this
population. Several studies have demonstrated that i-CBT can effectively reduce PTSD
symptoms and improve psychological well-being (Gelezélyté et al., 2024; Paiva et al., 2023).
For example, a systematic review by Alzilfi et al. (2024) highlighted the effectiveness of i-CBT
in managing symptoms of depression and PTSD, particularly through guided self-help
programs designed to enhance accessibility. The present study adds to this body of evidence
by providing further support for the use of i-CBT as a viable treatment option for PTSD,
particularly in light of barriers to traditional treatment access. The increased accessibility,
anonymity, and cost-effectiveness of i-CBT are crucial for individuals hesitant to seek in-
person therapy (Alzilfi et al., 2024; Onyeka et al., 2024). This study also reinforces the utility
of i-CBT across various psychological conditions, including somatic symptom disorder, which

often overlaps with PTSD symptoms (Ariyanti, 2024).

While the findings of this study are encouraging, it is essential to acknowledge both its
strengths and limitations. One of the primary strengths of this study is its use of a rigorous
RCT design, which allowed for the establishment of a causal relationship between the i-CBT
intervention and changes in PTSD symptom severity. The use of standardized diagnostic and
outcome measures, such as the CAPS-5 and PCL-5, further enhances the validity and reliability
of the findings. Additionally, the intention-to-treat analysis helps to minimize potential bias
due to attrition, ensuring that the results are representative of the entire sample. However,
despite these strengths, the study is not without limitations. One limitation is the lack of
blinding of participants, which may have introduced some degree of bias. Participants were
aware of their group assignment (i-CBT vs. waitlist control), which could have influenced their
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expectations and responses to the outcome measures. Another limitation is the reliance on
self-report measures, which are subject to recall bias and social desirability effects. Although
the PCL-5 is a widely used and validated measure of PTSD symptoms, it is not a substitute for

a comprehensive clinical assessment.

The specific characteristics of the sample may also limit the generalizability of the findings.
Participants were recruited through online advertisements and collaborations with mental
health clinics, which may have resulted in a sample that is more motivated and resourceful
than the general population of individuals with PTSD. Additionally, the inclusion criteria
required participants to have access to a reliable internet connection and a personal
computer or smartphone, which may have excluded individuals from lower socioeconomic
backgrounds or those living in rural areas with limited internet access. Furthermore, the
study's limited follow-up period restricts our understanding of the long-term effects of i-CBT
on PTSD symptoms. Future research should aim to address these limitations by conducting
larger RCTs with longer follow-up periods and by including more diverse and representative
samples. It's important to acknowledge, based on Biddle and Curchin (2024), that ethical
concerns, particularly regarding informed consent and the use of placebos when effective

treatments exist, must be carefully considered in future RCTs.

The findings of this study have several important implications for clinical practice and policy.
From a clinical perspective, the results suggest that i-CBT can be a valuable tool for clinicians
in the treatment of PTSD. Given its accessibility, scalability, and cost-effectiveness, i-CBT may
be particularly useful in settings where access to traditional therapy is limited, such as rural
areas or underserved communities. Additionally, i-CBT can be easily integrated into existing
mental health care systems, either as a standalone treatment or as an adjunct to traditional
therapy. However, it is important to note that i-CBT is not a "one-size-fits-all" solution and
may not be appropriate for all individuals with PTSD. Clinicians should carefully assess each

patient's needs and preferences to determine whether i-CBT is the right fit.

From a policy perspective, the findings of this study support the need for increased
investment in technology-based mental health interventions. PTSD is a significant public
health problem, with a substantial economic and social burden. By providing accessible and
cost-effective treatment options, such as i-CBT, we can reduce the impact of PTSD on
individuals, families, and communities. Policymakers should consider implementing strategies
to promote the widespread adoption of i-CBT, such as providing funding for training and
infrastructure, developing guidelines for the use of i-CBT in clinical practice, and ensuring that

i-CBT is covered by insurance.

In conclusion, this randomized controlled trial provides compelling evidence that Internet-
Based Cognitive Behavioral Therapy (i-CBT) is an effective intervention for reducing PTSD
symptoms in adults. The findings of this study support the use of i-CBT as a scalable and
accessible treatment option for PTSD, particularly in light of barriers to traditional treatment
access. The high levels of user satisfaction reported by participants further underscore the
acceptability and feasibility of this intervention. Given its potential to improve access to care
and reduce the burden of PTSD, i-CBT holds great promise for enhancing the well-being of
individuals affected by trauma. Future research should focus on optimizing i-CBT protocols,
exploring its potential for integration into routine clinical care, and addressing the limitations

274
Pegem Journal of Education and Instruction, ISSN 2146-0655



The Impact of Internet-Based CBT on PTSD Symptoms: A Randomized Controlled Trial

of the current study. Ultimately, by embracing technology-based solutions, we can move
closer to a future where effective mental health care is available to all who need it, thereby
supporting the global traction and influence of favorable institutional conditions for
interventions like i-CBT, as Neuwinger (2024) suggests. The flexibility of i-CBT allows for
personalized approaches, crucial for patients at risk of treatment failure, aligning with
ongoing studies utilizing machine learning to optimize therapeutic outcomes, as noted by

Bjurner et al. (2024).

This study contributes significantly to the existing body of knowledge on evidence-based PTSD
treatment options, particularly concerning the application and effectiveness of technology-
delivered interventions. The overarching research question guiding this research—Does I-CBT
significantly reduce PTSD symptoms in adults compared to a control condition?—is
affirmatively answered by our findings. Our exploration into user satisfaction levels
associated with I-CBT for PTSD highlights the acceptability of this intervention, further
reinforcing its potential. The study’s insights into how I-CBT impacts comorbid symptoms,
such as insomnia, which frequently accompanies PTSD, demonstrate the multifaceted
benefits of this treatment approach. By rigorously evaluating the potential benefits and
limitations of I-CBT as a scalable and accessible treatment option for PTSD, this study paves
the way for future research and clinical applications that can enhance mental health care for

individuals affected by trauma.
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