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Abstract

Although the short-term efficacy of internet-delivered cognitive-behavioral therapy (i-CBT) is 

well-established, its long-term efficacy remains understudied. Robust variance estimation meta-

analysis was thus conducted across guided and self-guided i-CBT, synthesizing data from 154 

randomized controlled trials (N = 45,335) with ≥ 12-month follow-ups. For binary outcomes, 

guided (52.3% vs. 38.6%; log-risk ratio [LOG-RR] = 1.15 95% confidence interval [1.04, 

1.26]) yielded higher remission, reliable improvement, and response rates, and lower suboptimal 

treatment outcome rates (9.3% vs. 10.8%; LOG-RR = 0.63 [0.45, 0.80]) than treatment-as-

usual, active controls, and waitlists at ≥12 months. Insufficient studies precluded testing the 

efficacy between self-guided i-CBT and controls for binary outcomes. For baseline-to-12-month 

dimensional outcomes, guided i-CBT produced greater reductions in anxiety, depressive, post-

traumatic stress disorder (PTSD) symptoms, and repetitive negative thinking (Hedge’s g = −1.86 

to −0.31), and self-guided i-CBT yielded stronger reductions in depressive symptoms (g = 

−0.51) than all controls. For outcome scores aggregated at ≥ 12-month follow-ups, guided i-CBT 

alleviated anxiety, depression, distress, insomnia, PTSD symptoms, role impairment, emotion 

regulation, and quality of life (g = −0.31 to 0.26), and self-guided i-CBT yielded lower anxiety 

and depressive symptoms (g = −0.16 to −0.09) than all controls. No significant differences in 

efficacy emerged between guided and self-guided i-CBT when sufficient studies existed for a 

meta-analysis. There was no evidence for publication bias. Long-term efficacy was similar to 

short-term efficacy for most outcomes. Implementing scalable i-CBTs should entail transparency 

about their long-term benefits and drawbacks.
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1. Introduction

Anxiety disorder, depression, obsessive-compulsive disorder (OCD), and post-traumatic 

stress disorder (PTSD) are among the most prevalent mental disorders (Fawcett et al., 

2020; Georgieva et al., 2021) and carry significant personal and societal burdens (Baxter 

et al., 2014; Santomauro et al., 2021). Clinical guidelines advise both pharmacological 

and psychological treatments to remedy symptoms of these common mental disorders 

(CMDs; Bandelow et al., 2023; Leichsenring et al., 2023). However, the majority of clients 

prefer psychotherapy over psychotropic medications (McHugh et al., 2013). Of the various 

psychotherapies available, the one that has amassed the most evidence base for the strongest 

comparative efficacy for treatment remission, response, and alleviation of CMD symptoms is 

cognitive-behavioral therapy (CBT; Cuijpers et al., 2023).

CBT has been theorized to alleviate symptoms of anxiety, depression, OCD, and PTSD by 

reducing repetitive negative thinking (RNT) and unhelpful beliefs and reframing limiting 

self-talk and thoughts (Beck & Haigh, 2014). Beyond enhancing thought and emotion 

repertoires, CBT has been proposed to remedy CMD symptoms by decreasing emotionally 

driven, avoidant, compulsive, and related self-sabotaging behaviors (Tolin, 2016; Zainal et 

al., 2021; Zainal & Newman, 2019). Indeed, traditional face-to-face (FTF) CBT has accrued 

a large evidence base supporting its efficacy in treating CMDs (Cuijpers et al., 2023; Cusack 

et al., 2016; Reid et al., 2021; Springer et al., 2018). However, FTF CBT incurs notable 

financial, logistical, and time costs and is linked to attitudinal barriers such as shame and 

stigma (Clement et al., 2015; Goetter et al., 2020). Moreover, FTF CBT sessions entail being 

in the same physical location of a trained therapist and require more time from the clinician 

(Andrews et al., 2018).

Fortunately, testing and dissemination of scalable CBTs, especially internet-delivered CBTs 

(i-CBT), has been growing (Andrews & Williams, 2015). The term “Internet” in i-CBT 

encapsulates online computerized Web platforms and mobile phone or tablet apps, which 

users might opt to pay via subscriptions if accessed independently or receive free-of-charge 

if assigned to i-CBT by enrolling in a trial (Wasil et al., 2022). Note that i-CBT differs from 

general wellness apps, as i-CBT was explicitly developed for therapeutic purposes based on 

CBT principles (Andersson et al., 2019). Both i-CBT and traditional FTF CBT are grounded 

in the same theories, teaching behavioral activation, cognitive restructuring, exposure 

therapy, problem-solving, relaxation, relapse prevention, and related skills while delivering 

homework between modules or sessions (Andersson, 2016). These learned skills can be 

practiced in or generalized to diverse life contexts even after the online program ends to 

cope with stressors and symptoms effectively in self-reinforcing ways. Improved cognitive 

patterns could become more automatic or habitual across long durations, decreasing relapse 

probability by fruitfully enhancing and sustaining adaptive beliefs to manage life situations. 
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During the treatment phase (typically one to three months), users are regularly encouraged 

to apply these emotion regulation (ER) skills after the active i-CBT trial phase ends. After 

treatment ends, it is plausible that the changes in new lifestyles, mindsets, and routines 

promoted through i-CBT might promote lasting mental health and well-being improvements.

Regarding delivery format, i-CBTs are often supported by a supervised guide (non-

specialized professional or layperson) or are fully self-guided (Simon et al., 2023). Fully 

self-guided i-CBTs are conducted without the assistance of a clinician, where these fully 

autonomous, low-intensity, self-guided formats involve no or only automated contact and 

rely mainly on intrinsic motivation for engagement and skill-building (Tong et al., 2024). 

Guided i-CBTs typically include remote human interaction via a communication platform. 

Human coaches or guides who interact with i-CBT users usually receive rigorous training 

and implementation fidelity supervision (Fitzsimmons-Craft et al., 2023).

Guidance within guided i-CBTs varies in intensity and structure (Andersson, 2024). Low-

intensity, asynchronous, and unstructured guided on-demand support consists of a coach 

who only initiates contact in response to user inquiries about the i-CBT modules or an 

urgent clinical matter. Medium-intensity, asynchronous, and structured guidance features 

regular pre-planned 10 to 15-minute interactions via messaging platforms (Fitzsimmons-

Craft et al., 2023). High-intensity, synchronous, and structured guidance comprises 

consistently scheduled audio phone check-ins or remote telehealth visits, ensuring reliable 

and real-time support (Krzyzaniak et al., 2024). Per ethical principles, asynchronous and 

synchronous interactions between the user and clinician or paraprofessional in guided 

i-CBT would occur on secure encrypted audio, email, messaging, or video platforms. 

These interactions aim to facilitate skill-building through accountability, encouragement, 

and feedback.

On a related note, low engagement is a key challenge in most digital mental health 

interventions during and after the intervention phase (Beatty & Binnion, 2016), and 

this problem is especially pronounced in self-guided i-CBTs (Baumeister et al., 2014). 

Numerous terms are considered interchangeable with i-CBT engagement (e.g., adherence, 

completion, uptake, usage) and tend to be defined as the number of logins, pages read, 

and modules completed (Beintner et al., 2019). Nonetheless, participants who were more 

actively involved in guided or self-guided i-CBT during and after treatment tended to reap 

greater mental health and functional outcome gains by continuing to practice the skills 

learned in i-CBT modules even one-year post-baseline (Eilert et al., 2023; Schure et al., 

2020).

Despite challenges with engagement, numerous meta-analyses have shown that both guided 

and self-guided forms of i-CBTs outperformed controls in alleviating short-term clinical 

endpoints. These endpoints included symptoms of anxiety (Dulsen & Baumeister, 2024; 

Gutierrez et al., 2023; Johnson et al., 2024; Jonsson et al., 2023; Pauley et al., 2021; Wang et 

al., 2023), depression (Karyotaki et al., 2021; Kohnen et al., 2021; Linardon et al., 2024; Lo 

et al., 2024; Tong et al., 2023; Xiong et al., 2023), other CMD symptoms such as insomnia, 

OCD, and PTSD (Bai et al., 2024; Hasanvandi et al., 2022; Lewis et al., 2019; Polak & 

Tanzer, 2024; Tng et al., 2024; Zhang et al., 2023) as well as related outcomes such as 
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distress and self-efficacy (Fernandez-Rodriguez et al., 2024). Another meta-analysis showed 

that guided i-CBT fared better than self-guided i-CBT at yielding larger anxiety symptom 

severity reductions during posttreatment, although such differential efficacy disappeared at 

follow-ups (Oey et al., 2023). A common denominator of these meta-analyses was that the 

timeframe of baseline to follow-up data primarily ranged from three to six months. However, 

there is limited meta-analytic evidence regarding efficacy in the longer term. Long-term 

efficacy was defined herein as ≥ 12 months post-randomization, as most i-CBT studies 

capped their long-term follow-up at the time point.

Moreover, accruing long-term evidence for the efficacy of i-CBT after at least one-year 

post-randomization is essential, as CMD symptoms commonly follow a chronic course 

that stretches several years (Kuhne et al., 2020; Steinert et al., 2015; Struijs et al., 

2018). One school of thought posits that short-term intervention would not be sufficient 

to preserve i-CBT enhancements (Clark, 2018; Vittengl et al., 2007). Comparatively, another 

theoretical perspective asserts that i-CBT could confer both immediate mental health 

symptom alleviation and sustained benefits after 12 months and beyond (Nakao et al., 2021). 

Plausibly, participants would still be applying skills learned from i-CBT modules to change 

engrained patterns of behaviors, thinking, and lifestyles that no longer serve their goals 

and values (Dalle Grave et al., 2020; Saether et al., 2019). The plethora of coping and ER 

strategies learned in i-CBT might continue to effectively manage symptoms and promote 

quality of life (QOL) even after the intervention has concluded (Svardman et al., 2022). 

Together, further mental health improvements in the post-intervention phase of the trial are 

theoretically possible.

However, little is known about whether guided vs. self-guided i-CBT achieves similar 

efficacy over the short- and long-term. Determining any differences in delivery mechanism 

is essential as guided i-CBT is more costly and burdensome, whereas self-guided i-CBT 

may have broader reach and accessibility. Enduring, long-term efficacy evidence is crucial 

for informing treatment research priorities, such as further exploration of treatment response 

factors and optimization strategies, and for clinicians to provide clients with pragmatic 

expectations.

Four recent meta-analyses have explored the long-term effectiveness of i-CBT on anxiety, 

depression, and related CMD symptoms. Andersson et al. (2018) aggregated data across 

14 studies and found a large decrease in symptoms persisting for up to five years from 

baseline. However, without a control, this meta-analysis assessed i-CBT effectiveness solely 

based on its progression over time (from baseline to posttreatment to follow-up). Hence, it 

could not differentiate i-CBT effectiveness from naturalistic remission or potential placebo 

responses. Overcoming this limitation, Sztein et al. (2018) and Mamukashvili-Delau et al. 

(2023) synthesized 14 to 15 randomized controlled trials (RCTs) of i-CBTs and observed 

medium-to-large effect sizes of i-CBT over controls. However, these meta-analyses solely 

examined depression outcomes and included only one RCT when analyzing long-term 

outcomes defined as > 8 months post-baseline. In addition, Lo et al. (2023) found that i-CBT 

had moderate effects on anxiety and depression symptom severity after six months or more 

but grouped RCTs with non-RCTs, precluding stringent causal inferences. In addition, most 

of these i-CBT trials included in existing meta-analyses with ≥ 12-month follow-ups were 
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conducted in Europe and North America, with countries such as Sweden showing exemplary 

foresight and leadership through early adoption and integration of digital health treatments 

into their healthcare systems (Brantnell et al., 2020). An up-to-date quantitative synthesis 

is thus needed to inform optimal approaches to maximize the long-term efficacy of i-CBT, 

such as cross-cultural adaptations, and build on existing qualitative reviews (Naderbagi et 

al., 2024).

Thus, we meta-analyzed data from i-CBT studies across the globe to test the long-term 

efficacy of i-CBT. Both guided and self-guided i-CBTs were compared to active, FTF, 

treatment-as-usual (TAU), or waitlist (WL) control to test their efficacy on anxiety, 

depression, OCD, and PTSD symptoms, as well as distress, QOL, role impairment, and 

related outcomes at ≥12 months post-randomization (our definition of long-term effects). We 

aimed to fill knowledge gaps in several ways. First, we comprehensively tested if i-CBT was 

superior to active, TAU, and WL controls on long-term clinically relevant outcomes. The 

first aim was to compare guided and self-guided i-CBT with other controls and to contrast 

both forms of i-CBT with FTF CBT. Second, we evaluated how long-term efficacy outcomes 

compared to short-term efficacy outcomes. Third, it remains unclear for whom i-CBT would 

be more efficacious over controls in the long term. Therefore, we conducted exploratory 

meta-regression and subgroup analyses to test how various clinical, socio-demographic, 

treatment, and study-specific variables modified the efficacy of i-CBT on stated outcomes.

2. Method

2.1. Eligibility criteria and procedures

The meta-analysis followed the criteria outlined in the PRISMA statement (Moher et al., 

2015) and was preregistered (Open Science Framework [OSF] [https://osf.io/k4a53] and 

PROSPERO [CRD42024519989]). We methodically sought eligible RCTs across various 

databases: Cochrane Library, EMBASE, PsycINFO, PubMed, ScienceDirect, and Web 

of Science. Grey literature (i.e., dissertations, preprints, and theses via Google Scholar 

and OSF) was also consulted. Combinations and subsets of these search terms were 

used: “12 months,” “anhedonia,” “anxiety,” “app,” “CBT,” “cognitive-behavioral therapy,” 

“computerized,” “depression,” “digital,” “generalized anxiety,” “Internet,” “long term,” 

“major depressive disorder,” “online,” “OCD,” “obsessive-compulsive disorder,” “panic,” 

“perseverative negative thinking,” “persistent depressive disorder,” “post-traumatic stress,” 

“PTSD,” “randomized controlled trial,” “RCT,” “rumination,” “smart-phone,” “treatment-

as-usual,” “waiting list,” “Web,” and “worry.” The inclusion criteria included an RCT 

design with active, TAU, or WL controls, evaluation of guided or self-guided i-CBT, 

long-term follow-up at 12 months or more, and symptom severity outcomes of anxiety, 

depression, OCD, or PTSD. The exclusion criteria comprised non-RCT designs, evaluation 

of non-internet-delivered CBTs (e.g., bibliotherapy, FTF, telephone), other internet-delivered 

psychotherapies (e.g., family systems therapy, psychodynamic, supportive listening), 

absence of a follow-up at 12 months or more, and no measure of anxiety, depression, OCD, 

or PTSD symptom outcomes. Although the English language was not an inclusion criterion, 

we did not find any eligible articles written in other languages. For the search duration, 
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potentially eligible articles published between January 2004 and August 2024 were screened 

before the inclusion of eligible studies.

2.2. Data extraction

Two researchers (NHZ, SCP) independently gathered data from all the studies included 

and recorded it in a database. Two other authors (NVD, CB) verified the accuracy 

of this database through cross-checking. The summary of variables comprised primary 

author and publication year, nation and continent of RCT, age (mean ± SD and range), 

gender distribution (% women), condition-specific sample size, duration of i-CBT, and 

modality (i.e., guided vs. self-guided). Also, it encompassed the content of the control 

group (WL, TAU, or active controls), wherein active controls included online forums, 

physical exercise, psychoeducation, self-monitoring, and others. FTF CBT was defined 

as in-person CBT delivered in a group or individually. We also extracted data about the 

outcome, the measures (total scores and subscales), and attrition. Further, we collected data 

on concurrent medication (percentage of pharmacotherapy use) and prior psychotherapy. 

The means and SDs of symptom severity outcome measures were collected during the 

baseline, posttreatment, and follow-up assessments. Positive treatment outcomes (remission, 

response, reliable improvement, and reliable recovery) and suboptimal treatment outcomes 

(antidepressant medication [ADM] or other pharmacotherapy use, relapse, sick leave, 

treatment utilization, and related variables) in binary formats were also extracted. If the 

control was WL, we extracted the earlier data points from the original pre-post analysis and 

used multiple imputation to impute follow-up scores collected at 12 months or beyond post-

randomization if such data were missing or extracted the reported follow-up scores if such 

data were available. Appendix 1 summarizes the 154 RCTs in the present meta-analysis, 

including more information about the TAU control. Appendix 2 summarizes the measures 

classified under specific outcomes. Appendix 3 offers a concise description of i-CBT core 

modules.

2.3. Meta-analysis of comparative efficacy of i-CBT on long-term outcomes

All analyses were conducted using R software (R Core Team, 2024), and the analytic scripts 

are summarized in Appendix 4. To handle missing data, multiple imputation was conducted 

using the missRanger package (Mayer, 2024). Studies showed that even when high rates of 

missing data were imputed, the resulting grand means and confidence intervals (CIs) closely 

resembled those obtained via fully informed weighted analyses (Kambach et al., 2020), 

generating valid estimates with nested data (Wijesuriya et al., 2020).

Given likely variations in effect sizes across studies, random-effects modeling with restricted 

maximum likelihood estimation was employed for all outcomes with the metafor package 

(Viechtbauer, 2010). Sensitivity analyses were conducted using two-level random effects 

(Cheung, 2008), three-level random effects (Cheung, 2014), and robust variance estimation 

(RVE; Tipton & Pustejovsky, 2015) meta-analysis, also with the metafor package. Whereas 

two-level random-effects meta-analysis adjusts for within-study heterogeneity, three-level 

random-effects meta-analysis accounts for both within- and between-study heterogeneity. 

However, neither two-level nor three-level random-effects meta-analyses account for 

correlated sampling errors arising from multiple effect sizes nested within each study. RVE 
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resolves these issues by handling such effect size dependencies using sandwich estimators 

(Tipton, 2013; Tipton & Pustejovsky, 2015). Results from RVE meta-analyses thus were 

reported, and other sensitivity analyses are available in Appendix 5. All models were 

compared across guided vs. self-guided i-CBT.

For binary outcomes, we calculated log risk ratios (LOG-RR) coupled with 95% CIs. 

For continuous outcomes, we computed controlled effect sizes to assess the difference 

between i-CBT and control conditions in outcomes (comparative efficacy), utilizing sample 

size bias-corrected Hedge’s g and the corresponding 95% CIs (Hedges et al., 2010). The 

mean pre-follow-up change scores were subtracted between groups and divided by the 

pooled SDs from both groups. SDs were computed using recommended formulas (Morris & 

DeShon, 2002). Since pre-follow-up correlations of continuous scores were not obtainable, a 

conservative estimate of 0.50 was used. Hedge’s g values of 0.2, 0.5, and 0.8 signified small, 

moderate, and large effect sizes (Cohen, 1988). Alpha correction was applied (Simes, 1986). 

To maximize power and precision and minimize biases and errors in parameter estimates, 

all meta-analyses and interpretations were conducted under the condition of five or more 

studies (k ≥ 5; Deeks et al., 2023).

2.4. Meta-regression to explore heterogeneous treatment effects (HTEs)

Expanding upon prior research, we anticipated notable HTE (Terhorst et al., 2024) and 

thus employed a random-effects model to accommodate the heterogeneity among the 

included studies. We assessed effect size heterogeneity using the I2 and Q statistics. The 

I2 statistic varies from 0 to 100%, where 25% signifies low, 50% moderate, and 75% 

high heterogeneity (Higgins & Thompson, 2002). A Q statistic p-value below .05 suggests 

the presence of heterogeneity (Cochran, 1954). Outliers were identified as studies with 

a 95% CI that did not overlap with the overall effect size’s CI (Viechtbauer & Cheung, 

2010). Outliers were also first Winsorized by replacing them with the 2.5% or 97.5% 

values (Hoo et al., 2002), and the remaining outliers were then deleted (Viechtbauer 

& Cheung, 2010) using the dplyr (Wickham et al., 2023) and psych (Revelle, 2024) 

packages. Influence tests were performed via standard diagnostic statistics (Cook’s distance, 

difference in fits [DFFITS], hat values, and study weights). For categorical moderators 

(i.e., effect modifiers), subgroup analyses were conducted. For continuous moderators, our 

meta-regression analyses employed a restricted maximum likelihood model, integrating 

the Knapp–Hartung method (Borenstein et al., 2009) to account for potential biases and 

uncertainties in the estimation of effect sizes and their standard errors.

2.5. Risk of bias evaluation

We evaluated the study quality utilizing the Cochrane Risk of Bias tool 2 (RoB 2.0; Sterne et 

al., 2019) and the robviz package (McGuinness, 2019). Selection bias (including allocation 

concealment and allocation sequence generation), performance bias (involving deviations 

from intended intervention protocols), detection bias (comprising blinding of outcome 

evaluators), attrition bias (related to missingness), and reporting bias (involving selective 

outcome reporting) were evaluated. Two authors (NHZ, SCP) independently categorized the 

trials based on specific risk of bias criteria. Differences were settled with the involvement 

of a third and senior author (NVD, CB). RCTs deemed to have low risk of bias across 
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all domains were categorized as trials with an overall low risk of bias. In addition, we 

generated contour-enhanced funnel plots to test publication bias or other potential small-

study effects when comparing i-CBT vs. controls (Duval & Tweedie, 2000) and conducted 

the rank-correlation test (Begg & Mazumdar, 1994) using the metafor package.

3. Results

3.1. Inter-rater agreement

Significantly satisfactory-to-excellent levels of inter-rater agreement (Koo & Li, 2016) were 

found for categorical (weighted Cohen’s κ = .91, range = .81 to 1.00) and dimensional 

variables (mean intra-class correlation coefficient [ICC] = .94, range = .65 to 1.00).

3.2. Baseline variables

Fig. 1 shows the PRISMA flowchart. A total of 154 RCTs were included in our meta-

analysis. The total sample size was 45,335, averaging 294 per study, which ranged from 19 

to 6386. Age averaged 40.82 years (SD = 13.98, range = 9.97 to 74.46). Women averaged 

65.7%, ranging from 0% to 100%. Retention percentage averaged 71.2%, ranging from 10% 

to 100%. The number of core i-CBT modules averaged 8.42 (SD = 3.38, range = 3 to 30). 

The number of weeks of the intervention phase averaged 10.06 (SD = 5.00, range = 3 to 

36). At baseline, an average of 54.3% had prior psychotherapy, whereas 38.9% were taking 

psychotropic medications, including ADM. Most RCTs took place in Europe (Denmark: 

3/154 [2.0%]; Finland: 2/154 [1.3%]; Germany: 18/154 [11.7%]; Spain: 6/154 [3.9%]; 

Sweden: 48/154 [31.2%]; Switzerland 1/154 [0.6%]; The Netherlands: 25/154 [16.2 %]; The 

United Kingdom (UK): 12/154 [7.8 %]), followed by Australia (21/154 [13.6%]), North 
America (Canada: 3/154 [2.0%]; The United States of America (USA): 9/154 [5.8%]), and 

Asia (China: 2/154 [1.3%]; Japan: 3/154 [2.0%]). Regarding crude proxies of socioeconomic 

status (SES), the mean proportion of participants with higher education was 51.4%, and 

those who were gainfully employed comprised 48.5% of the total sample. Five studies 

reported on income. Of these, 62.8% of participants had an annual income of ≥ USD 30,000.

3.3. Predicting CMD remission, reliable improvement, and response outcomes at ≥ 12 
months

Comparison with all controls.—First, we evaluated the efficacy of remission rates. 

Guided i-CBT yielded significantly higher remission rates than all controls (1591/2683 

[59.3%] vs. 974/2496 [39.0%], number of studies [k] = 18, log-risk ratio [LOG-RR] = 1.20, 

95% confidence interval [CI] [1.04, 1.36], p < .001, τ2 = 0.07 [standard error] [0.04]). 

However, insufficient studies (k = 3) hindered testing the efficacy between self-guided 

i-CBT and all controls on remission rates.

Second, we tested the efficacy of reliable improvement rates. Guided i-CBT yielded 

significantly higher reliable improvement rates than all controls (1043/2258 [46.2%] vs. 

875/2316 [37.8%], k = 20, LOG-RR = 1.07 [0.99, 1.16], p < .001, τ2 = 0.00 [0.01]). 

Nonetheless, inadequate studies (k = 2) precluded testing the efficacy between self-guided 

i-CBT and all controls on reliable improvement rates.
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Third, we assessed the efficacy of treatment response rates. Guided i-CBT yielded 

significantly higher response rates than all controls (512/1222 [41.9%] vs. 462/1221 

[37.8%], k = 10, LOG-RR = 1.02 [0.81, 1.23], p < .001, τ2 = 0.05 [0.05]). No RCTs 

have tested response rate differences between self-guided i-CBT and any control.

Comparison with distinct controls.—Compared to TAU, rates of positive treatment 

outcomes examined above were significantly higher in guided i-CBT (1366/2455 [55.6%] 

vs. 893/2356 [37.9%], k = 9, LOG-RR = 1.32 [1.07, 1.57], p < .001, τ2 = 0.09 [0.07]; Fig. 

2). Similarly, positive treatment outcome rates were significantly higher in guided i-CBT 

than in active controls (799/1645 [48.6%] vs. 700/1562 [44.8%], k = 17, LOG-RR = 1.03 

[0.92, 1.15], p < .001, τ2 = 0.03 [0.02]). However, there were insufficient RCTs to compare 

guided with self-guided i-CBT (k = 3) as well as self-guided i-CBT with TAU (k = 3) and 

active controls (k = 1).

3.4. Predicting suboptimal treatment outcomes at ≥ 12 months

Suboptimal treatment outcomes comprised reliable deterioration, incident relapse in anxiety, 

depression, or OCD, use of psychotropic medications, harmful alcohol or substance use, 

treatment utilization, or sick leave. These outcomes were aggregated instead of examined 

separately, given the few RCTs. Suboptimal treatment outcome rates were significantly 

lower in guided i-CBT compared to all controls (384/4149 [9.3%] vs. 416/3863 [10.8%], k = 

17, LOG-RR = 0.63 [0.45, 0.80], p < .001, τ2 = 0.05 [0.05]; Fig. 3). Specifically, compared 

to TAU, suboptimal treatment outcome rates were significantly lower in guided i-CBT 

(158/1246 [12.7%] vs. 219/1232 [17.8%], k = 7, LOG-RR = 0.65 [0.42, 0.87], p < .001, τ2 

= 0.06 [0.05]). Similarly, compared to active controls, suboptimal treatment outcome rates 

were significantly lower in guided i-CBT (173/1372 [12.6%] vs. 177/1283 [13.8%], k = 9, 

LOG-RR = 0.81 [0.47, 1.14], p < .001, τ2 = 0.15 [0.13]). There were insufficient RCTs 

to meta-analyze the effect of self-guided i-CBT vs. all controls (k = 2), self-guided i-CBT 

vs. active controls (k = 2), and guided i-CBT vs. self-guided i-CBT (k = 1) on suboptimal 

treatment outcomes at ≥ 12 months.

3.5. Long-term efficacy of guided i-CBT on dimensional CMD symptoms and related 
outcomes

Predicting baseline-to-12-month changes.—Consistent with predictions, guided i-

CBT was significantly more efficacious than all controls in reducing baseline-to-12-month 

depression (k = 81, g = −0.31 [−0.44, −0.18], p < .001), anxiety (k = 44, g = −0.44 

[−0.58, −0.31], p < .001), RNT (k = 10, g = −0.69 [−1.05, −0.33], p < .001), and PTSD 

symptom severity (k = 5, g = −1.86 [−2.37, −1.36], p < .001; Table 1a and Appendix 5 

Table S1). Contrary to predictions, no significant differences in efficacy emerged between 

guided i-CBT and all controls on baseline-to-12-month change in role impairment, ER, 

insomnia, global symptoms, pain, QOL, and self-efficacy. There were insufficient RCTs 

to test treatment efficacy on anxiety sensitivity as well as symptoms of OCD, alcohol, or 

substance use. Compared to active controls, guided i-CBT was significantly more efficacious 

in decreasing baseline-to-12-month depression (k = 31, g = −0.34 [−0.60, −0.08], p = .011) 

and anxiety (k = 21, g = −0.36 [−0.70, −0.02], p = .039; Appendix 5 Table S2). Compared 

to TAU, guided i-CBT was significantly more efficacious in reducing baseline-to-12-month 
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depression (k = 27, g = −0.40 [−0.59, −0.21], p < .001), anxiety (k = 6, g = −0.61 [−0.79, 

−0.43], p < .001), and role impairment (k = 12, g = −0.24 [−0.44, −0.04], p = .018; 

Appendix 5 Table S3). No significant differences in efficacy emerged between guided and 

self-guided i-CBT on baseline-to-12-month change in any outcomes (Appendix 5 Table S4).

Predicting scores aggregated at ≥ 12 months.—The outcome of this set of analyses 

was derived by pooling the means and SDs of the scores reported at follow-ups of ≥ 12 

months after randomization instead of examining pre-follow-up change in scores as with 

the prior analyses. Consistent with predictions, guided i-CBT yielded significantly lower 

depression (k = 113, g = −0.18 [−0.25, −0.12], p < .001), anxiety (k = 78, g = −0.23 

[−0.30, −0.15], p < .001), distress (k = 31, g = −0.12 [−0.21, −0.03], p = .006), role 

impairment (k = 41, g = −0.18 [−0.29, −0.08], p = .001), insomnia (k = 16, g = −0.31 [−0.46, 

−0.16], p < .001), and PTSD (k = 8, g = −0.28 [−0.42, −0.14], p < .001) scores as well 

as higher QOL (k = 74, g = 0.11 [0.06, 0.17], p < .001) and ER (k = 12, g = 0.26 [0.14, 

0.38], p < .001) scores than all controls at ≥ 12 months (Table 1b and Appendix 5 Table 

S5). Contrary to predictions, no significant differences in efficacy emerged between guided 

i-CBT and all controls on scores at ≥ 12 months for the remaining outcomes: distress, RNT, 

global symptoms, self-efficacy, pain, anxiety sensitivity, OCD, and alcohol or substance use. 

Compared to active controls, guided i-CBT did not yield differential efficacy significantly on 

any of these outcomes at ≥ 12 months (Appendix 5 Table S6). Compared to TAU, guided 

i-CBT yielded significantly lower depression (k = 17, g = −0.33 [−0.40, −0.27], p < .001), 

anxiety (k = 12, g = −0.26 [−0.46, −0.06], p = .011), role impairment (k = 15, g = −0.18 

[−0.30, −0.07], p = .002), and QOL scores (k = 9, g = −0.21 [−0.30, −0.12], p < .001) as 

well as significantly higher distress scores at ≥ 12 months (k = 22, g = 0.11 [0.02, 0.19], p 
= .016; Appendix 5 Table S7). On all outcomes, no significant comparative efficacy emerged 

between guided i-CBT and self-guided i-CBT (Appendix 5 Table S8).

3.6. Long-term efficacy of self-guided i-CBT on dimensional CMD symptom and related 
outcomes

Predicting baseline-to-12-month changes.—As hypothesized, self-guided i-CBT was 

significantly more efficacious than all controls in reducing baseline-to-12-month depression 

(k = 23, g = −0.51 [−0.88, −0.14], p = .007), but not anxiety and role impairment (Table 2a 

and Appendix 5 Table S9). Compared to active controls, self-guided i-CBT was significantly 

more efficacious in reducing baseline-to-12-month depression (k = 13, g = −0.29 [−0.53, 

−0.05], p = .018) but not anxiety (Appendix 5 Table S10). Contrary to hypotheses, no 

significant differences in efficacy emerged between self-guided i-CBT and TAU (Appendix 

5 Table S11).

Predicting scores aggregated at ≥ 12 months.—As hypothesized, self-guided i-CBT 

yielded significantly lower scores of anxiety (k = 12, g = −0.16 [−0.23, −0.09], p < .001) 

and depression (k = 14, g = −0.09 [−0.14, −0.04], p = .001) than all controls at ≥ 12 months 

(Appendix 5 Table S12). Contrary to hypotheses, no significant differences in efficacy 

emerged between self-guided i-CBT and all controls on scores at ≥ 12 months for anxiety 

severity and role impairment. Compared to active controls, self-guided i-CBT yielded 

significantly lower depression scores (k = 14, g = −0.16 [−0.29, −0.02], p = .021; Appendix 
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5 Table S13). Compared to TAU, self-guided i-CBT was significantly more efficacious in 

decreasing follow-up depression scores (k = 5, g = −0.06 [−0.13, −0.01], p = .042; Appendix 

5 Table S14). Tables S15 to S18 in Appendix 5 present efficacy outcomes compared to 

WL. Sensitivity analyses suggested a similar pattern of findings for all examined treatment 

efficacy effects on binary and dimensional outcomes.

3.7. Exploring the efficacy of guided/self-guided i-CBT vs. FTF CBT

Twenty-three RCTs compared guided/self-guided i-CBT with FTF CBT. Guided/self-guided 

i-CBT was significantly more efficacious than FTF CBT in reducing baseline-to-12-month 

anxiety severity (k = 12, g = −0.49 [−0.87, −0.12], p = .010), but not depression, QOL, 

and role impairment (Appendix 5 Table S19). Similarly, guided/self-guided i-CBT produced 

significantly lower anxiety severity scores aggregated at all long-term follow-ups than FTF 

CBT (k = 14, g = −0.25 [−0.46, −0.04], p = .019), but no differential efficacy was observed 

for depression, QOL, and role impairment (Appendix 5 Table S20).

3.8. Meta-regression analyses to explore HTEs

We examined baseline-to-12-month changes in these outcomes in our HTE analyses: 

depression, anxiety, QOL, role impairment, insomnia, RNT, global symptoms, self-efficacy, 

ER, PTSD, pain, and alcohol or substance use. Due to space constraints, only significant 

meta-regression analyses are reported in the main manuscript (Appendix 5 Tables S21 to 

S36).

Follow-up duration.—The efficacy of guided i-CBT vs. all controls was significantly 

weaker in the long term than in the short term for insomnia (k = 15, β = −0.29 [−0.52, 

−0.06], p = .014). In contrast, longer follow-up duration was associated with significantly 

stronger efficacy of guided i-CBT vs. all controls on ER (k = 12, β = 0.76 [0.35, 1.17], p < 

.001), and QOL (k = 78, β = 0.27 [0.11, 0.43], p = .001; Appendix 5 Table S21). However, 

follow-up duration did not significantly moderate the efficacy of self-guided i-CBT vs. all 

controls (Appendix 5 Table S22).

Age.—Older age was related to significantly weaker efficacy of guided i-CBT vs. all 

controls on reduction in anxiety (k = 76, β = −0.02 [−0.03, −0.01], p = .028) and depression 

(k = 108, β = −0.01 [−0.03, −0.01], p = .017; Appendix 5 Table S23). Comparatively, age 

did not significantly moderate the effect of self-guided i-CBT vs. all controls (Appendix 5 

Table S24).

Gender.—Gender (defined as the percentage of women) did not significantly moderate 

the comparative effect of guided i-CBT vs. all controls (Appendix 5 Table S25). However, 

higher percentage of women was associated with significantly stronger efficacy of self-

guided i-CBT vs. all controls on QOL (k = 5, β = 0.01 [0.01, 0.03], p = .039; Appendix 5 

Table S26).

Attrition.—Attrition (indexed as retention percentage at the last follow-up) did not 

significantly moderate the efficacy of guided i-CBT vs. all controls (Appendix 5 Table S27) 

and self-guided i-CBT vs. all controls (Appendix 5 Table S28).
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Core modules.—Details on how each study defined core i-CBT modules (i.e., specific 

CBT skills included in each module) are provided in Appendix 3. Number of core modules 

did not significantly modify the efficacy of guided i-CBT vs. all controls (Appendix 5 Table 

S29). However, higher number of core modules was significantly associated with stronger 

efficacy of self-guided i-CBT vs. all controls on QOL (k = 5, β = 0.09 [0.02, 0.16], p = .013; 

Appendix 5 Table S30).

Weeks of treatment.—More weeks of treatment were significantly associated with larger 

efficacy of guided i-CBT vs. all controls on anxiety severity (k = 76, β = 0.05 [0.01, 0.09], 

p = .015; Appendix 5 Table S31). In addition, more weeks of treatment were significantly 

associated with greater efficacy of self-guided i-CBT vs. all controls on QOL (k = 5, β = 

0.02 [0.01, 0.03], p = .030; Appendix 5 Table S32).

SES.—Higher education was not a significant moderator of the efficacy of guided i-

CBT (Appendix 5 Table S33) or self-guided i-CBT (Appendix 5 Table S34). Full-time 

employment also did not significantly moderate the efficacy of guided i-CBT (Appendix 5 

Table S35) or self-guided i-CBT (Appendix 5 Table S36).

3.9. Predicting retention at the last follow-up of ≥ 12 months

Appendix 5 Table S37 summarizes how various i-CBT comparisons predicted retention 

percentage as a proxy marker of intervention engagement. Guided i-CBT produced 

significantly lower retention rates than all controls (k = 146, LOG-RR = −0.05 [−0.08, 

−0.02], p < .001), active controls (k = 48, LOG-RR = −0.05 [−0.09, −0.01], p = .023), and 

TAU (k = 49, LOG-RR = −0.08 [−0.14, −0.03], p = .003), but not FTF CBT. Self-guided 

i-CBT also led to significantly lower retention percentage than all controls (k = 33, LOG-RR 

= −0.06 [−0.12, −0.01], p = .050). Conversely, guided i-CBT yielded significantly higher 

retention rates than self-guided i-CBT (k = 17, LOG-RR = 0.14 [0.03, 0.25], p = .029). 

There were insufficient studies to compare self-guided i-CBT and FTF CBT.

3.10. Study quality (Risk of bias evaluation)

For selection bias, most studies showed low risk of bias (107/154 [69.5%]), followed by 

some concerns (31/154 [20.1%]), and high risk of bias (16/154 [10.4%]; Fig. 4a). For 

performance bias, a similar risk of bias pattern was observed (low: 121/154 [78.6%]; some 

concerns: 20/154 [13.0%]; high: 13/154 [8.4%]). For attrition bias, most studies had low risk 

of bias (125/154 [81.2%]), whereas the remaining had high risk of bias (29/154 [18.8%]). 

For detection bias, most studies had low risk of bias (120/154 [77.9%]), whereas the rest 

had high risk of bias (34/154 [22.1%]). For reporting bias, most studies had low risk of 

bias (122/154 [79.2%]), whereas the remaining showed high risk of bias (32/154 [20.8%]). 

Collectively, about half of the studies had low risk of bias (81/154 [52.6%]), followed 

by high risk of bias (51/154 [33.1%]) and some concerns (22/154 [14.3%]). In addition, 

all rank-correlation tests to identify publication bias were insignificant for all dimensional 

(Appendix 5 Table S38) and binary outcomes (Appendix 5 Table S39). Moreover, all funnel 

plots appeared symmetrical (Fig. 4b and c depict overall plots).
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4. Discussion

The present study meta-analyzed the long-term efficacy of guided and self-guided i-CBTs 

on CMD outcomes. Data from 154 RCTs (N = 45,335) across 15 nations were evaluated, 

and long-term outcomes from 1 to 6 years post-randomization were examined. Plausible 

clinical, theoretical, and policy implications are discussed to advance clinical science.

Notably, remission, reliable improvement, and response rates for anxiety, depression, OCD, 

and PTSD were significantly higher for guided relative to all controls (52.3% vs. 38.6%), 

12 to 72 months post-randomization. Suboptimal treatment outcome rates were also lower 

for guided i-CBT than all controls (9.3% vs. 10.8%). Similar patterns were observed when 

active, TAU, and WL controls were tested separately. These results suggested that guided 

i-CBT shows long-term efficacy in terms of remission, reliable improvement, and treatment 

response. Further, more studies are needed to evaluate self-guided modalities in terms of 

these categorical outcomes since there were insufficient RCTs to compare positive and 

suboptimal outcome rate differences between self-guided i-CBTs and controls.

Other noteworthy findings emerged when testing baseline-to-12-month change outcomes. 

Compared to all controls, guided i-CBT generated more reduction in anxiety, depression, 

PTSD severity, and RNT, and self-guided i-CBT yielded larger decreases in depression 

severity from baseline to 12 months. By instructing users to complete modules teaching 

various coping, ER, and graduated exposure skills sequentially and flexibly in diverse 

settings, both i-CBT types could sustain mental health enhancements (Bai, 2023; McCall et 

al., 2023).

Relatedly, the efficacy of guided/self-guided i-CBT did not differ from FTF CBT on all 

outcomes, except that guided/self-guided i-CBT was more effective than FTF CBT in 

decreasing anxiety severity. This observation could be partly accounted for by the more 

versatile delivery of i-CBTs than FTF CBT, which could decrease anxiety severity by 

reinforcing behavioral activation, exposure, and relaxation exercises in real-time (Kumar 

et al., 2017). For other outcomes, our findings paralleled other meta-analysis data that 

guided/self-guided i-CBT was equally clinically effective as and even more cost-effective 

than FTF CBT (Luo et al., 2020), rendering it a viable option for clients and clinicians who 

prefer it. Further, our results reinforce meta-analytic evidence that self-guided i-CBT is far 

from harmful (Karyotaki et al., 2018) and may serve as an initial therapy for anxiety and 

depression, offering an alternative to a vigilant waiting strategy in time-limited primary care 

contexts and other resource-constrained settings delivering FTF CBT. Future research should 

also extend these questions into OCD and PTSD outcomes, given the dearth of i-CBT RCTs.

Simultaneously, examining dimensional scores aggregated across follow-up assessment 

periods at ≥12 months after randomization revealed other favorable outcomes. Relative to 

all controls, both guided and self-guided i-CBT were consistently associated with fewer 

long-term anxiety and depression symptoms. Further, guided i-CBT yielded lower distress, 

role impairment, insomnia, and PTSD symptom scores, as well as higher ER and QOL in the 

long term. Encouragingly, these findings concurred with the notion that guided i-CBT shows 

promise as a tool for enhancing under-investigated functional outcomes for clients with 
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CMDs (Maj et al., 2023). Functional outcome constructs, such as ER, are multidimensional 

(Daros et al., 2021), and guided i-CBTs might have helped clients with CMD symptoms 

to use ER skills to optimally engage (or disengage) across various situations (Moltrecht et 

al., 2021). The positive role of a guide to potentially facilitate ER skills during exposure to 

and processing of trauma-related memories and situations head-on and encourage meaning-

making in i-CBTs remains subject to debate (Kuester et al., 2016). Future empirical studies 

should probe these inquiries.

Inconsistent meta-analytic outcomes pertained to how guided i-CBT generated higher 

distress and lower QOL scores at follow-up than TAU. Such discrepancies might arise 

because meta-analysis examining pooled follow-up scores did not control for pre-treatment 

scores. These inconsistencies also imply that the comparative effects of guided i-CBT on 

distress and QOL endpoints reflect literature gaps warranting further attention, as similarly 

noted by other systematic reviews (e.g., Adhikary et al., 2023).

Our meta-regression analyses could account for only a portion of HTEs in the context 

of i-CBTs. In contrast to a meta-analysis that found no moderating effect of follow-up 

duration on the efficacy of digital mental health interventions (Moshe et al., 2021), our 

meta-regressions implied that the efficacy of guided i-CBT decayed over time for insomnia 

yet strengthened for ER and QOL. This discrepancy was probably due to the briefer 

follow-up durations in Moshe et al. (2021)’s meta-analysis. The absence of the moderating 

effect of follow-up duration on other examined outcomes (anxiety, depression, pain, PTSD 

symptoms, ER, and RNT) across time signals the necessity for strategies to sustain long-

term i-CBT engagement (van Ballegooijen et al., 2014). Our results add essential data on the 

longer-term efficacy of i-CBTs, implying that booster sessions promoting prolonged therapy 

skills usage could maintain short-term benefits by consolidating CBT skills acquired during 

the trial intervention stages (Hadjistavropoulos et al., 2022; Peynenburg et al., 2022). More 

research is needed to devise feasible methods to sustain the initial benefits of i-CBT in the 

long run to assist people with CMD symptoms in alleviating the intensity of their symptoms 

or in bridging the delayed-access gap until they obtain in-person treatment.

Regarding socio-demographic moderators, older age was related to diminished efficacy of 

guided i-CBT on anxiety and depression but not in targeting other outcomes. This finding 

concurs with how stronger meta-analytic efficacy was observed for FTF and i-CBT than 

all controls with working-age adults than their older counterparts on generalized anxiety 

disorder severity (Kishita & Laidlaw, 2017). Although another meta-analysis reported that 

the efficacy of FTF CBT wanes for older clients with OCD in the long run (Reid et al., 

2021), there were insufficient studies to examine this in the i-CBT context. Future RCTs 

should investigate how procedural adjustments tailored to older individuals, such as using 

mnemonics, relevant examples, and simplifying action plans, terms, and instructions, might 

enhance i-CBT outcomes among older adults. However, as age did not moderate depression, 

PTSD, and other outcomes in the current and other recent CBT-focused meta-analyses 

(Paiva et al., 2023; Werson et al., 2022), i-CBT might be a promising scalable treatment 

across all developmental stages for CMDs.
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In addition, it is unclear why self-guided i-CBT had better efficacy on QOL among women 

than men in the long run. Prior meta-analyses of CBT RCTs found no moderating role of 

gender on symptom outcomes (Cuijpers et al., 2014; Whiston et al., 2019; Zhang et al., 

2019). However, another meta-analysis showed that women were less likely to drop out of 

self-guided i-CBT than men (Karyotaki et al., 2015), perhaps due to more positive beliefs 

and engagement with therapy skills (Grubbs et al., 2015).

Notably, there was minimal evidence for dose-response effects (i.e., better treatment efficacy 

with more exposure or “doses” in terms of i-CBT content or duration defined by weeks 

of treatment). More i-CBT modules and a greater number of weeks of treatment were 

associated with greater long-term efficacy of guided/self-guided i-CBT on anxiety severity 

and QOL. Plausibly, higher “doses” could confer more chances to consolidate CBT skills, 

such as behavioral experiments and cognitive reframing, thereby alleviating symptoms and 

enhancing QOL. However, given the primarily non-significant moderator findings, our 

results largely aligned with prior meta-analytic null dose-response effects in the context 

of i-CBTs (e.g., Guo et al., 2021). Research suggested that the ideal amount of FTF CBT 

sessions in routine care varies from 4 to 26 sessions (and 4 to 6 for low-intensity guided 

self-help; Robinson et al., 2020). Our findings might imply that these patterns generalize to 

i-CBTs for CMD symptoms and related functional outcomes in the long term.

In addition, the paradox of better clinical outcomes yet lower retention rates when 

contrasting guided/self-guided i-CBT with all controls is noteworthy. Findings could be 

explained by how individuals who prefer the ease and flexibility of digital therapies would 

benefit from engaging with the accessible, modular, and structured approach that either 

i-CBT offers to manage symptoms and functional outcomes (Walsh & Richards, 2017). 

However, a lack of personal interactions with a human clinician, technical and technological 

complexities, and the need for high intrinsic motivation might hinder i-CBT completion and 

engagement (Andrews et al., 2023). Another explanation of this paradox could be that i-CBT 

developers and researchers still do not know how much i-CBT is necessary to produce a 

sufficient effect or improvement. Thus, lack of retention could also mean users no longer 

felt the need to engage and was not necessarily indicative of treatment non-response. Also, 

retention rates were comparable in guided i-CBT and FTF CBT, implying that guides (even 

those not in the user’s physical location) could promote engagement and retention.

Our meta-analysis had several limitations. First, most RCTs were conducted in high-income 

countries (HICs) that hailed from Europe, Australia, and North America, thus constraining 

generalizability. Future RCTs should test how well i-CBTs sustain gains over long durations 

in low- and middle-income countries (LMICs) and other continents. Building a robust digital 

infrastructure through insightful government policies is vital in these efforts to implement, 

evaluate, and refine i-CBTs in LMICs and other regions and nurture a culture that embeds 

and embraces digital treatments in healthcare systems (Naderbagi et al., 2024). Such 

ecosystems are critical to informing cultural adaptations for distinct subpopulations. Second, 

we did not report racial data, as only U. S. studies tended to report racial composition, 

wherein most participants identified as White individuals. Customization of i-CBTs for 

cultural minorities and non-Western contexts may be warranted (Hall et al., 2016; Henrich 

et al., 2010). Third, crude SES indicators – education and employment status – were used 

Zainal et al. Page 15

Clin Psychol Rev. Author manuscript; available in PMC 2025 February 24.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



and found not to moderate i-CBT efficacy. Although this might mean that SES would 

not modify i-CBT efficacy, thereby signaling the generalizability of i-CBT efficacy across 

SES classes, future RCTs should consistently administer better SES measures, such as 

annual household income bracket or housing type. Fourth, older people, perhaps due to 

a technological disparity, have been inadequately represented. Fifth, many guided i-CBT 

studies restricted the clinician or coach contact available to users, and some individuals 

might desire more interaction with their guide. Focusing on the length of clinician time 

users request instead of the amount delivered might play a crucial moderating role in 

future research. Sixth, many studies shared similar methodological limitations, such as a 

lack of blind assessors, neglect to monitor and report adverse events, absence of power 

calculation, or a missing data management approach. There is a need for more high-quality 

studies from a methodological standpoint. Seventh, a crucial shortcoming in this literature 

is the absence of data collected and reported on treatment-seeking behaviors and i-CBT 

skills usage after the trial intervention phase ends (Puddephatt et al., 2022). Credibility 

in this area would be increased by capturing and modeling these variables to enhance 

confidence that any long-term gains observed would be due to practicing i-CBT skills 

rather than seeking external help. Eighth, it is well-established that CMDs tend to dovetail 

with high comorbidity rates (Puddephatt et al., 2022). For instance, comorbidities such as 

personality disorders might attenuate the efficacy of i-CBT (Flygare et al., 2020) but remain 

under-reported. Future trials should address this knowledge gap. Finally, unlike FTF CBT, 

i-CBT users often retain access to intervention resources post-program completion, enabling 

downloadable and easily retrievable i-CBT content, such as portable document files (PDFs). 

Users are thus empowered to revisit the intervention content anytime, including obtaining 

screenshots or recording asynchronous interactions with their i-CBT coaches in guided 

i-CBT. Unfortunately, i-CBT studies with long-term follow-up assessments rarely inquired 

about or reported these practices. This limitation should be addressed in future long-term 

trials of i-CBT.

Simultaneously, our meta-analysis had several strengths. Thorough sensitivity analyses were 

conducted and implied a similar pattern of results. Publication bias analyses suggested 

that existing biases were unlikely to impact outcomes and interpretations considerably. In 

addition, given the nature of technology-delivered self-guided i-CBTs and since guided 

i-CBTs follow standardized protocols, the likelihood of therapist drift, a frequent occurrence 

in traditional FTF CBT (Speers et al., 2022), is minimized. Finally, we aimed to spur 

future researchers to include long-term measurements at one-year follow-up and beyond, 

to help the field better understand how well i-CBTs sustain efficacy gains to target CMD 

symptoms and related outcomes. Improved knowledge about the promises and pitfalls of the 

long-term efficacy of low-cost and scalable i-CBTs might contribute pragmatically to triage 

decisions in stepped-care and stratified resource-limited clinical settings and offer realistic 

expectations to users with CMD symptoms.

Several clinical implications merit attention. First, at the population level, these findings 

offer promising evidence that both guided and self-guided i-CBT show comparable 

effectiveness and superiority compared to TAU. Moreover, less expensive guided/self-guided 

i-CBT displayed comparable efficacy with more expensive FTF CBT for most outcomes, 

and i-CBT fared better in targeting anxiety. Thus, promoting i-CBT for CMDs in school 
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and work organizations may sustainably reach a broad demographic of youths and adults 

at a presumably reduced cost and with enhanced scalability potential. However, such 

efforts must be conducted ethically by stating existing limitations from the outset, such 

as waning efficacy over time and long-term efficacy only for specific CMD symptoms (i.e., 

anxiety, depression, insomnia) and related outcomes (e.g., remission, ER). Thus, further 

work investigating the impact of booster sessions on maintaining gains over time could 

be beneficial to guide treatment optimization efforts. More RCTs are needed to draw firm 

conclusions about the long-term efficacy of i-CBT for OCD and PTSD symptoms. Second, 

it is plausible that specific i-CBT components drive the reduction of particular targets in 

the long run. Future dismantling i-CBT RCTs (e.g., Beukes et al., 2021) should test if, for 

example, a component (e.g., exposure) worked best to maintain long-term improvements 

in an outcome (e.g., anxiety). Third, the long-term change mechanisms of i-CBT remain 

open to inquiry. Future RCTs, using latent change methods, for instance (Alpert et al., 

2023), should test how decreases in inflexible thinking or cognitive distortions, which were 

consistent mediators of FTF CBT (Moreno-Peral et al., 2020; Parsons et al., 2021), might 

extend to i-CBTs over a year or more. Finally, clinical psychological science would profit 

from identifying subgroups for whom i-CBTs confer the greatest long-term efficacy to 

inform precision mental health efforts (Weisz et al., 2023).
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Fig. 1. 
PRISMA flowchart PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-

Analyses; RCT, randomized controlled trial; i-CBT, internet-delivered cognitive-behavioral 

therapy.
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Fig. 2. 
Long-term efficacy of i-CBT on positive treatment outcomes i-CBT, internet-delivered 

cognitive-behavioral therapy.
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Fig. 3. 
Long-term efficacy of i-CBT on suboptimal treatment outcomes i-CBT, internet-delivered 

cognitive-behavioral therapy.
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Fig. 4. 
Risk of bias plot.
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