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The Effectiveness of Internet-Based Cognitive Behavioral Therapy (ICBT) for Generalized Anxiety Disorder
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Hirsch et al.
2019



	Theoretical model of pathological worry
	Using the revised protocol for CBT for GAD would yield significant pre-to-post treatment reduction in levels of pathological worry and anxiety

	Before-and-after quasi-experimental design involving 57 participants with GAD.
Participants completed at least one CBT session
Clinical measures were collected pre-treatment and at the end of treatment

	Paired-samples t-tests were used to compare changes in treatment scores pre-to-posttreatment
Large pre-to-post treatment effect sizes for anxiety, as measured using GAD-7 (Cohen’s d =1.74)
Recovery indicated in 74% of the patients
	Approaches to maximize the effects of interventions targeting cognitive processes that maintain worry can be effective for GAD
	RCTs required to review CBT guided by cognitive process view
	Tailoring interventions to prioritize changes on cognitive processes

	Miller et al.
2021



	None
	Implementing an automated digital CBT would improve GAD symptoms
	Randomized multiple-baseline design
N=21
Participants used the automated CBT program for empathic support and personalized feedback in managing GAD symptoms
	Descriptive statistics
70% of the participants had clinically significant changes in GAD symptoms
	Internet-based CBT using Daylight program can be implemented
	Further examination with RCTs required
	Clinicians can use web-based CBT to reduce symptoms

	Carl et al.
2020



	None
	Efficacy of a novel digital CBT program in those with GAD for outcomes of anxiety, worry, depressive symptoms, sleep difficulty, wellbeing, and quality of life
	Two-arm parallel-group RCT
N=256 (n=128 in digital CBT; n=128 on waitlist control)
Participants accessed Daylight, an automated personalized digital CBT program. They participated in interactive exercises and animals guided by a virtual therapist
	Intention-to-treat (ITT) analysis used
[bookmark: _Hlk125214035][bookmark: _Hlk125214067]Large effect sizes of Daylight (adjusted differences 3.22±0.55 95% CI: 4.31 to 2.14, d=1.08, p<0.001) on reducing anxiety symptoms in the digital CBT group compared to waitlist control
[bookmark: _Hlk125214086]Improvements in measures of worry, sleep difficulty, depressive symptoms, wellbeing, and QoL
	Digital CBT is safe and efficacious in addressing anxiety, worry, and other measures of mental health in GAD
	Evaluate moderator effects in large samples for generalizability
	Implementing digital CBT can reduce limitations associated with in-person CBT

	Stefan et al.
2019



	The Integrating and Multimodal CBT (IM-CBT) framework
	Contrast three CBT models: Cognitive Therapy/Berkovec’s treatment package (CT/BTP), Relational Emotive Behavior Therapy (REBT), and Acceptance and Commitment Therapy/Acceptance-based behavioral therapy (ACT/ABBT)
	RCT
N=75
	ITT analysis using repeated measures ANOVA; effects sizes computed using Hedge’s g
All treatment approaches reduced GAD symptoms and dysfunctional automatic thoughts significantly
	The three CBT approaches are similarly effective
	Additional testing for theory-driven change mechanisms such as irrational beliefs, cognitive errors, pr experiential avoidance required
	Therapists can choose any of the approaches

	Perrin et al.
2019



	Laval model of worry and GAD
	Assess the tolerability and efficacy of a child-friendly adaptation of the GAD-specific CBT approach would result in >50% remission
	RCT
N=40 (n=20 allocated to 10-week individual CBT; n=20 allocated to supported waitlist)
	ITT analysis using ANOVA
[bookmark: _Hlk125212086]Large between-group differences favoring CBT at posttreatment for GAD remission (80% vs. 0%) and comorbid disorders (83% vs. 0%)
	GAD-specific CBT interventions to children can reduce symptoms
	Treatment effects should be investigated in routine care settings
	Implementing the CBT approach can address negative problem orientation, cognitive avoidance, and positive beliefs that affect worry, anxiety, and other GAD symptoms

	[bookmark: _Hlk125215352]Stejnerklar et al.
2019



	None
	The internet-based CBT (ICBT) would be superior in reducing diagnostic severity and anxiety symptoms and improving QoL and self-efficacy
	RCT
N=70
Participants randomized to 14-week therapist-guided ICBT or waitlist
	ITT analysis based on mixed linear models and Cohen’s d to detect effect sizes
40% of adolescents in ICBT vs. 16% in the waitlist achieved remission
[bookmark: _Hlk125215768]Significant effect sizes of ICBT on diagnostic severity (d=0.65, p=0.022) compared to waitlist
	Findings support the effectiveness of guided ICBT for adolescents with GAD
	Investigations with an active control condition required 
	ICBT can reduce challenges associated with in-person CBT

	Berg et al.
2020



	None
	[bookmark: _Hlk125216247]Adolescents would benefit from learning support and chat sessions during ICBT
	[bookmark: _Hlk125216193]Randomized 2×2 factorial design
N=120
[bookmark: _Hlk125216346]Participants randomized to four treatment groups (with/without learning support and/or chat-sessions)
	ITT analysis using ANCOVA
Anxiety symptoms significantly reduced (d=0.72)
Main effects of learning support on Beck Anxiety Inventory scores (d=0.38)
Learning support increased knowledge (d=0.42)
	ICBT is an effective alternative in treating GAD among adolescents
	Studies with longer follow-ups should be conducted
	ICBT can reduce burden of in-person CBT

	Dear et al.
2018

	Transdiagnostic model
	[bookmark: _Hlk125214840]Both groups would report improvements in measures of anxiety and depression but the clinician-guided group (CG) would have superior outcomes
	RCT
N=217 (n=100 assigned to clinician-guided ICBT group; n=107 assigned to self-guided ICBT group)
	Generalization estimation equation to compare outcome variables; Cohen’s d for effect sizes calculated using estimated marginal means from GEE
[bookmark: _Hlk125214909]Large reductions in symptoms of anxiety observed in CG and SG groups (44% vs. 35%)
[bookmark: _Hlk125215009]Improvements observed in disability (36% vs. 29%), psychological distress (33% vs. 29%), and life satisfaction (18% vs. 15%)
	Carefully designed ICBT for young adults can be used for young adults with anxiety and depression
	Additional large-scale research to determine advantages and disadvantages of the different models of support required
	ICBT delivered in self- or clinician-guided formats can address GAD symptoms

	Norton et al.
2021

	Transdiagnostic approach
	[bookmark: _Hlk125212560]Compared to participants assigned to treatment-as-usual, participants in the transdiagnostic CBT (tCBT) group would have greater remission of comorbid diagnosis and reduction in clinical severity of severe comorbid diagnoses
	RCT
N=231
tCBT group received 12-week group sessions of education and self-monitoring, cognitive restructuring, response prevention, graduated exposure, and generalized cognitive restructuring
	ITT analysis using multilevel logistic regression assessed group differences
[bookmark: _Hlk125212780]Comorbidity rates decreased at the three time points (To=80%, T1=45.0%, T3=45.7%).
[bookmark: _Hlk125212814]tCBT group had a lower comorbidity rate at T1 and T3 compared to TAU group (33.7% vs. 55.7% and 27.9% vs. 60.2%)
	tCBT can promote remission and reduce severity of comorbid diagnoses in anxiety disorders
	Additional research with longer follow-up
	Widespread tCBT implementation in routine primary care can improve uptake and effectiveness of the treatment

	Roberge et al.
2022

	Transdiagnostic approach
	tCBT and TAU would be more effective than TAU alone in reducing clinician-rated and self-reported anxiety severity
	RCT
N=231 (n=117 in tCBT+TAU; n=114 in TAU alone)
	ITT analysis to assess effect sizes; linear mixed regression models to evaluate effect of the intervention over time
[bookmark: _Hlk125213022]tCBT+TAU group had superior improvements at post-treatment compared to TAU group for self-reported (13.20±9.13 vs. 20.85 ±10.96, d=0.76, p<0.001) and clinician-rated (3.27±2.19 vs. 4.93±2.00, d=0.79, p<0.001) anxiety severity
	Adding tCBT to usual care can reduce anxiety symptom severity
	Further research emphasizing patient engagement
	tCBT can be an effective psychotherapy approach in GAD




Part 2: Critical Assessment
	Generalized anxiety disorder (GAD) is among the most common mental health conditions diagnosed among Americans (National Institute of Mental Health [NIMH], n.d.). It is associated with many adverse effects, including decreased work productivity, increased healthcare utilization, impaired health status, and low life satisfaction (Miller et al., 2021). However, GAD is chronic and can last for decades with low rates of complete recovery or spontaneous remission (Stefan et al., 2019). Therefore, better and more effective interventions are required to address the GAD symptoms and its chronicity. Pharmacotherapy and Cognitive Behavioral Therapy (CBT) are the first-line interventions used for GAD, with mental health experts recommending CBT as a highly effective procedure (Hirsch et al., 2019). In this regard, the critical question explores and appraises the evidence supporting the efficacy of CBT in GAD, with an exploration of the effectiveness of different delivery formats and models. Ten peer-reviewed articles were retrieved from from CINAHL and MEDLINE through Walden Library for appraisal and critical assessment. Evidence from the articles support the effectiveness of CBT for GAD, with clinician-guided internet-based CBT (ICBT) having similar effects to in-person CBT.
	Current evidence supports the effectiveness of CBT in addressing GAD symptoms, with researchers highlighting the importance of tailoring the delivery models. In a before-and-after study involving n=57 participants, Hirsch et al. (2019) investigated the effectiveness of a modified CBT protocol to help participants to overcome pre-potent cognitive bias and focus attention actively on tasks. The adopted CBT protocol incorporated approaches proposed by Borkovec and Costello, targeting critical cognitive processes thought to maintain worry. The study reported large pre-to-posttreatment effect sizes for worry (d=2.54), anxiety (d=1.74), and depression (d=.90). In addition,74% diagnosed with anxiety symptoms achieved remission at the end of the study. The findings illustrate the importance of tailoring interventions to prioritize changes in cognitive processes that maintain worry in GAD.
	Stefan et al. (2019) report similar findings regarding CBT’s effectiveness for GAD. The randomized controlled trial involving 75 participants contrasted three CBT models (CT/BTB, RBT, and ACT/ABBT). The study acknowledged the importance of modifying dysfunctional thoughts and their function in treating anxiety disorders. The findings revealed significant reductions in dysfunctional automatic thoughts and GAD symptoms across the three models. Therefore, the findings show that clinicians can adopt any theory-guided CBT model in treating GAD without compromising the efficacy of the intervention. Consistent with Hirsch et al. (2019) and Stefan et al. (2019), Perrin et al. (2019) highlighted the importance of tailoring CBT interventions to suit the target population. In an RCT involving n=40 participants, the study investigated the tolerability and efficacy of a child-friendly GAD-specific CBT approach. Based on the Laval model, the study augmented the importance of addressing intolerance of uncertainty, positive beliefs, cognitive avoidance, and negative problem orientation in CBT for GAD. Analysis revealed significant between-group differences favoring CBT over supported waitlist at posttreatment for GAD remission (80% vs. 0%) and comorbid disorders (83% vs. 0%). The findings reinforce the utility of CBT approaches that address cognitive processes that maintain worry, anxiety, and other GAD symptoms.
	Additional evidence emerged on targeting different diagnoses through transdiagnostic CBT (tCBT) to avoid sequential treatment of comorbid disorders (Norton et al., 2021; Roberge et al., 2022). Given the specificity of CBT, tCBT aims to treat the principal and comorbid disorders associated with GAD. In the secondary analysis of findings from an RCT involving n=231 participants, Norton et al. (2021) hypothesized that participants assigned to the tCBT group would have more significant remission of comorbid diagnosis and reduction in clinical severity of severe comorbid diagnoses compared to those in the treatment-as-usual (TAU) group. Consistently, the study observed a significant decrease in comorbidity rates from baseline, posttreatment, and 8- and 12-month follow-ups (T0=80%, T1=45.0%, T3=45.7%). In addition, the tCBT group had a lower comorbidity rate at T1 and T3 compared to the TAU group (33.7% vs. 55.7% and 27.9% vs. 60.2%). Similarly, Roberge et al.’s (2022) RCT hypothesized that tCBT+TAU would be more effective than TAU alone in reducing clinician-rated and self-reported anxiety severity. Therefore, two hundred and thirty-one (n=231) patients were assigned to tCBT+TAU (n=117) and TAU alone (n=114). Based on linear mixed regression models, the study found that the tCBT+TAU group has superior improvements at posttreatment compared to the TAU group for self-reported (13.20±9.13 vs. 20.85 ±10.96, d=0.76, p<0.001) and clinician-rated (3.27±2.19 vs. 4.93±2.00, d=0.79, p<0.001) anxiety severity. The two studies illustrate the effectiveness of tCBT as an effective psychotherapeutic approach to GAD symptoms and comorbidities.
	While research has established the effectiveness of CBT for GAD, an insufficient number of trained therapists, scheduling, costs, perceived stigma, waiting lists, and distance from services often limit the accessibility of the intervention. Consequently, web- or internet-based CBT has been proposed as an alternative to in-person CBT in mitigating the limitations, with research showing positive effects. Evidence shows that leveraging the internet in delivering CBT has similar effects to in-person CBT on GAD symptoms (Berg et al., 2020; Dear et al., 2018; Stejnerklar et al., 2019). In an RCT involving n=217 young adults with symptoms of anxiety and depression, Dear et al. (2018) compared the efficacy of ICBT delivered in self-guided (SG) and clinician-guided (CG) formats. Supported by the transdiagnostic model, the study hypothesized that both groups (CG and SG) would report improvements in measures of anxiety and depression; however, the clinician-guided group (CG) would have superior outcomes. Consistent with the hypothesis, Dear et al. (2018) observed significant reductions in symptoms of anxiety observed in CG and SG groups (44% vs. 35%). Additionally, improvements were reported for disability (36% vs. 29%), psychological distress (33% vs. 29%), and life satisfaction (18% vs. 15%). The improvements show that ICBT is effective in GAD treatment, with the clinician-guided format having a superior effect.
[bookmark: _Hlk125214347] 	Stejnerklar et al. (2019) mirrored similar findings regarding the effects of therapist-guided ICBT. The RCT with n=70 adolescents hypothesized that participants in the ICBT group would experience superior reductions in diagnostic severity and anxiety symptoms and improved QoL and self-efficacy. The treatment group underwent a 14-week therapist-guided ICBT, while the waitlist group waited before receiving ICBT. As expected, 40% of the participants in the ICBT achieved remission posttreatment compared to 16% of participants in the waitlist group. Additionally, the study found clinically significant effect sizes of therapist-guided ICBT on diagnostic severity (d=0.65, p=0.022) compared to the waitlist. 
	Based on the transdiagnostic model, Berg et al. (2020) support the effectiveness of clinician-guided ICBT in addressing anxiety symptoms among youths. The RCT, based on a 2×2 factorial design and involving n=120 participants, hypothesized that adolescents would benefit from learning support and chat sessions during ICBT by demonstrating reduced anxiety and depressive symptoms. The participants were assigned to four treatment groups with two factors with/without learning support and/or chat sessions). Outcomes were measured using Beck Anxiety Inventory (BAI) and Beck Depression Inventory (BDI) at baseline, posttreatment (10 weeks), and follow-up (6 months). Analysis revealed medium treatment effects on anxiety and depressive symptoms [t(118) = 7.39, p<0.001, d=0.72, 95% CI: 0.45-0.98] and large effect sizes on depressive symptoms [t(118) = 10.41, p<0.001, d=0.97, 95% CI: 0.70-1.23]. In addition, the study found a mean effect of learning support on anxiety [F(1. 115)=3.99, p=.05, d=0.38, 95% CI: 0.01-0.73]. The study augments evidence regarding the importance of incorporating learning support to optimize ICBT.
Other studies involving specific digital tools reflect similar findings regarding the effectiveness of internet-based CBT on patients with anxiety disorders. In an RCT involving n=21 patients with GAD, Miller et al. (2021) investigated the feasibility and efficacy of a smartphone-based automated CBT intervention (DigitalTM) in improving GAD symptoms. The study hypothesized that implementing DigitalTM would reduce GAD symptoms significantly based on the program’s empathic support and personalized feedback. At the end of the study, 70% of the participants had clinically significant changes in GAD symptoms and 40% did not experience sleep difficulty. Findings from Carl et al. (2020) reified the effectiveness of DigitalTM on GAD symptoms. The two-arm parallel-group RCT involving n=256 participants investigated DigitalTM efficacy for outcomes of anxiety, worry, depressive symptoms, sleep difficulty, and quality of life. The study observed large effects sizes adjusted differences 3.22±0.55 95% CI: 4.31 to 2.14, d=1.08, p<0.001) of DigitalTM on reducing anxiety symptoms in the digital CBT group compared to the waitlist control. Improvements in measures of worry, sleep difficulty, depressive symptoms, and QoL were also observed. The findings indicate the feasibility and effectiveness of ICBT in reducing GAD symptoms, with clinician support providing additional learning support for knowledge enhancement in symptom management.
In summary, existing evidence identifies CBT as an effective intervention for GAD, with different models showing similar effectiveness. However, tailoring the intervention to address GAD-specific factors and processes is essential. Evidence shows the need to target critical cognitive processes maintaining worry in GAD. For example, CBT could focus on dysfunctional automatic thoughts that maintain GAD symptoms. In addition, clinicians should select an appropriate theory-guided model when implementing CBT. As revealed in the literature review, the transdiagnostic and Laval models provide an opportunity for clinicians to tailor CBT according to patient needs. The transdiagnostic model emphasizes a CBT approach that targets different diagnoses to avoid sequential treatment of comorbid disorders. Combined with the Laval model and other models emphasizing the role of cognitive processes, clinicians can deliver GAD-specific CBT addressing intolerance of uncertainty, positive beliefs, cognitive avoidance, and negative problem orientation. In turn, this would reduce GAD symptoms and enable a timely treatment of comorbid diagnoses.
Acknowledging the effectiveness of CBT, clinicians should consider the accessibility challenges patients face when seeking services. For example, individuals with GAD may experience delayed treatment because of insufficient trained therapists, scheduling, costs, perceived stigma, waiting lists, and distance from services often limit the accessibility of CBT. Lessons from the COVID-19 pandemic have shown the importance of technology in delivering care to diverse patient populations. Consistently, leveraging available technological resources in delivering CBT for GAD could address the challenge, while ensuring positive outcomes. Research demonstrated the effectiveness of ICBT on GAD treatment based on the models identified earlier. A crucial consideration in implementing ICBT is the loss of face-to-face contact with clinicians because ICBT could be implemented in clinician-guided or self-guided formats. In contrasting the two formats, the literature shows that clinician-guided ICBT is superior to self-guided ICBT. While individuals with GAD can use technological resources individually, the absence of a clinician to guide them could lead to a loss of interest in the intervention. Therefore, clinician- or therapist-guided ICBT enhances engagement with the intervention through learning support that improved patients’ knowledge. Overall, the findings from the literature show the significant benefits of ICBT, with superior effects of clinician-guided formats.
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