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Objective: The study aimed to ascertain the comparative e�cacy of these

two forms on reducing anxiety scores of scales in patients with a generalized

anxiety disorder (GAD) by examining the available evidence for face-to-face

cognitive behavior therapy (CBT) and internet-based cognitive behavior

therapy (ICBT). Moreover, this study attempted to determine whether ICBT

can obtain similar benefits as CBT for GAD patients during coronavirus

disease 2019 (COVID-19) due to the quarantine policy and the requirement

of social distance.

Methods: This meta-analysis was registered with the International Prospective

Register of Systematic Reviews (PROSPERO) according to the guidelines in

the Preferred Reporting Items for Systematic Reviews and Meta-analyses

statement (registration number CRD42021241938). Therefore, a meta-analysis

of randomized controlled trials (RCTs) examining CBT or ICBT was conducted

in this study to treat GAD patients diagnosed with DMS-IV. The researchers

searched PubMed, MEDLINE, Embase, PsycINFO, and the Cochrane Database

of Systematic Reviews for relevant studies published from 2000 to July 5,

2022. Evidence from RCTs was synthesized by Review Manager 5.4 as mean

di�erence (MD) for change in scores of scales through a random-e�ectsmeta-

analysis.

Results: A total of 26 trials representing 1,687 participants were

pooled. The results demonstrated that ICBT and CBT were very

close in the e�ect size of treating GAD (MD = −2.35 vs. MD =

−2.79). Moreover, they still exhibited a similar response (MD = −3.45

vs. MD = −2.91) after studies with active control were removed.
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Conclusion: Regarding the treatment of GAD, ICBT can achieve a similar

therapeutic e�ect as CBT and could beCBT’s candidate substitute, especially in

the COVID-19 pandemic era, since the internet plays a crucial role in handling

social space constraints.

Systematic Review Registration: https://www.crd.york.ac.uk/PROSPERO/

display_record.php?RecordID=241938, identifier CRD42021241938.

KEYWORDS

cognitive behavior therapy, internet-based cognitive behavior therapy, generalized

anxiety disorder, randomized controlled trials, meta-analysis

Introduction

Generalized anxiety disorder (GAD), as a common and

disabling illness, is frequently underdiagnosed and undertreated

(1). Typical symptoms include excessive anxiety and worry,

which occur every day for at least 6 months and are challenging

to control for sufferers (2). GAD is characterized by chronic,

pervasive anxiety, and worries, accompanied by nonspecific

physical symptoms. Additionally, patients with GAD usually

experience psychological symptoms such as restlessness, fatigue,

difficulty concentrating, irritability, muscle tension, or sleep

disturbances (1).

GAD is a chronic, enduring condition. Retrospective

accounts suggest that most patients with GAD experience

their first episode by 31, among which a quarter experiences

it by age 20, with early onset in childhood or adolescence

(3). According to representative epidemiologic surveys, the

estimated prevalence of GAD in the general population of the

United States is 3.1% in the previous year and 5.7% over a

patient’s lifetime (4). GAD is twice as common in women as

in men (5). Carter et al. revealed that GAD is associated with

comorbid depression in 70% of cases, any anxiety disorder

in over 55%, and somatoform disorders in 48% of cases (6).

Consequently, patients with GAD suffer significant mental

and physical pain, and are eager to find a way to get rid of

these symptoms.

Cognitive behavior therapy (CBT), as a psychotherapeutic

treatment, is considered the gold standard for treating GAD

(7). CBT better demonstrates how the human mind functions

because it is based on an experimental and scientific psychology

(8). Hence, CBT for GAD involves cognitive therapy to address

worry and cognitive biases and relaxation to handle tension and

imaginal exposure to catastrophic images and stressful situations

(9). In recent years, the effectiveness of CBT for GAD has been

explored by meta-analysis, confirming that CBT is an effective

treatment for GAD (10–13). It typically leads to reductions in

worry. Such therapy is equal to pharmaceutical treatment and

more effective 6 months after study completion (8).

Moreover, CBT may be more effective than some other

psychological treatment methods in the longer term, while those

were equally effective in the short term (12). Although these

results are based on a limited number of studies and should be

confirmed in future research, CBTmay be preferable over others

as the first-line treatment of GAD. Moreover, CBT would have

longer-lasting effects compared to usual care.

With the continuous development of network

communication, people started to find psychological treatment,

removing space and time barriers. Consequently, internet-

based cognitive behavior therapy (ICBT) emerged. ICBT is

a psychotherapy based on CBT principles and is delivered

through the Internet by an individual or program remote from

the client (14). ICBT can overcome existing treatment barriers,

such as a shortage of trained therapists and ethnic inequalities.

The only difference is the format for the delivery of care (15).

The main advantages of ICBT are that it is highly accessible,

and the required therapist times can be reduced to a fraction of

what is necessary for face-to-face CBT (16). ICBT is an effective

treatment for GAD across adults and is delivered in routine

clinical care. The existing workforce’s capacity to manage

those seeking help can be improved by continuing to integrate

ICBT into existing services, particularly as the population ages

(17). ICBT is an effective way to relieve symptoms, improve

prognosis, and better GAD patients’ life treatment (18–21).

Since November 2019, the outbreak of the novel coronavirus

SARS-CoV-2 (coronavirus disease 2019; previously 2019-nCoV)

has been spreading worldwide and influencing most people

on Earth (22). Measures such as social isolation and home

isolation are taken to reduce the virus’s spread as much as

possible, putting people into a hopeless, nervous, and isolated

circumstance. Some studies (23–25) have revealed that the

COVID-19 pandemic is inducing additional health problems

such as stress, anxiety, depressive symptoms, insomnia, denial,

anger, and fear globally, resulting in increased anxiety disorders.

This is universally recognized. Therefore, ICBT could be an

effective technique to alleviate people’s and GAD patients’

anxiety symptoms through no face-to-face interaction with

each other.

To this end, it is vital to explore whether ICBT has the

same effect as CBT from the perspective of evidence-based

medicine. There is no related research. In this meta-analysis,
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the available evidence for face-to-face CBT and web-based

CBT (therapist-directed and self-help individual therapy) was

examined to determine the effectiveness of both forms in

treating GAD and explore whether ICBT could, to some extent,

replace CBT as a safer psychotherapy option during COVID-19.

Methods

Protocol and registration

This study was registered in Prospero International

Prospective Register of Systematic Reviews (PROSPERO)

with the registration number CRD42021241938 (https://www.

crd.york.ac.uk/PROSPERO/display_record.php?RecordID=

241938). It followed the Preferred Reporting Items for

Systematic Reviews and Meta-analyses (PRISMA) (26).

Selection of studies

To identify eligible studies, the researchers searched

PubMed, MEDLINE, Embase, PsycINFO, and the

Cochrane Database of Systematic Reviews for relevant

studies published from 2000 to July 5, 2022. The search

terms were ((randomized controlled trial[Filter]) AND

((((((((CBT[Title/Abstract]) OR (cognitive behavior

therapy[Title/Abstract])) OR (ICBT[Title/Abstract])) OR

(internet-based cognitive behavior therapy[Title/Abstract]))

OR (applied relaxation[Title/Abstract])) OR (meta-cognitive

therapy[Title/Abstract])) OR (worry exposure[Title/Abstract])

AND (randomized controlled trial[Filter])))) AND (generalized

anxiety disorder[Title/Abstract]) OR (GAD[Title/Abstract]).

Furthermore, other meta-analysis studies in this field were

reviewed, and some original studies that we did not find before

were noted.

Both authors selected the studies independently. If there is a

discrepancy between the two, they will discuss whether to keep

the study or not.

Studies were included in this meta-analysis if they meet

the following criteria. (1) Patients were aged 18–65 and met

DSM-IV diagnostic criteria for generalized anxiety disorders.

(2) Patients were randomly assigned to either CBT/ICBT or

control (positive or negative). Specifically, a positive placebo was

defined as pills, psychological treatments, and other treatments

to improve patients’ symptoms; a negative placebo was defined

as a waiting list and others that do not take any treatment

for the patients. (3) The clinical severity of GAD was assessed

through psychometrically sound measures. (4) Studies provided

sufficient data of anxiety scores to calculate effect sizes. Studies

were excluded if (1) not RCTs; (2) the patients presented other

mental disorders; (3) the treatment was combined with other

psychotherapy in the CBT/ICBT arm.

Data collection process and data items

The data was extracted in Microsoft Excel 2019 by two of

the authors (Z and D) using a pre-piloted and standardized

extraction tool. Details of the region, design, population,

diagnosis, sample size, percentage of females, mean age, method,

dose, instruments, and comparator were extracted. Moreover,

we contacted the authors for additional information when

missing data were encountered. Review Manager (RevMan),

version 5.4, was employed to generate the risk of bias plots.

Risk of bias in individual studies

The Cochrane risk of bias tool for randomized controlled

trials was adopted to assess the risk of bias within individual

trials. Particularly, indicators of selection bias, performance

bias, detection bias, attrition bias, and reporting bias were

evaluated with the tool (27). Those assessments were completed

independently by two reviewers (Z or D). Discussions were held

to resolve disagreements between reviewers.

Meta-analysis

Meta-analyses were conducted on anxiety using RevMan5.4

analysis software. Besides, between-study heterogeneity

was assessed using the chi-squared test and I2 statistic.

According to the Cochrane guidelines, 0–39%, 40–74%, and

75–100% values were regarded as low, moderate, and high,

respectively. Regardless of the heterogeneity test, a random-

effects model was employed owing to the inconsistency within

the patients, measurement tools, and the characteristics of

included studies. Moreover, all the outcomes pooled were

continuous in those studies, so as mean differences (MDs)

with random-effects meta-analysis. When more than one

measurement tool was used in an individual study, all the

questionnaires related to generalized anxiety were pooled.

The effect sizes were averaged across all outcome measures by

SD =

√

(N1−1)SD2
1 +(N2−1)SD2

2+
N1 N2
N1+N2

(

M2
1+M2

2−2M1M2
)

N1+N2−1 . Pre-

and post-treatment means and standard deviations (SDs) or the

mean and SD of pre- and post-treatment change scores were

utilized to calculate the effect sizes.

Results

Study selection

A total of 584 records were identified using the search

strategy (Figure 1). After duplicates were removed, a total of

304 records were screened by title and abstract for potential

relevance in this meta-analysis. After title and abstract screening,
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FIGURE 1

Flowchart of the inclusion of studies.

109 irrelevant records were excluded, leaving 195 documents

for full-text review. After a full-text review, 26 randomized

controlled trials for CBT and ICBT (Table 1) satisfied the

systematic review and meta-analysis.

Characteristics of studies

Details of the characteristics of included studies are listed

in Table 1. All the studies included were published in English,

and most of the researchers are from the Americas, Europe, and

Australia. All the included studies were designed for patients

with GAD diagnosed by the diagnostic and statistical manual of

mental disorders fourth edition (DSM-IV). Anxiety symptoms

before and after intervention were measured by some of the

scales of anxiety. Specifically, most of the studies used The Penn

State Worry Questionnaire (PSWQ). Other scales such as the

Generalized Anxiety Disorder 7-Item (GAD-7) Scale and State-

trait anxiety inventory (STAI) were also adopted in those studies.

More than 10 sessions in the intervention period were provided

for 14 out of 26 trials, and at least five sessions were offered for

all the studies.

Overview of results of the pairwise
meta-analysis

Effect sizes and 95% CI for anxiety symptoms for different

treatments are presented in Figure 2. The forest plot is from

top to bottom: (1) subgroup meta-analysis of anxiety scores in

the treatment of GAD with CBT and ICBT; (2) subgroup meta-

analysis of anxiety scores in the treatment of GADwith CBT and

ICBT after removed trails with active comparators.

All trials reported anxiety rating scores, and it was

considered the primary outcome. All the results in individual

trials were combined since most of the trials pooled were used

at least one measure tool. There were 18 trails in the face-to-face

CBT group and eight trails in the internet-based CBT group.

Figures 3, 4 illustrate a summary of the pooled meta-analysis

outcomes. CBT demonstrated a greater improvement compared

with ICBT (MD = −2.79, 95%CI: −6.75; 1.18 vs. MD = −2.35,

95%CI:−4.96; 0.27).

In the ICBT Group, seven trials identified the control group

on a waiting list, suggesting that eventually all of these patients

were treated. Nonetheless, the control group was always negative

during the study period. However, part of the CBT study was an

active control group; some of the control groups adopted drug

therapy, and some used other forms of psychological treatment.

This difference would be induced by the following factors.

Patients with CBT may be either inpatients or outpatients,

and few researchers utilize active controls because of the

delay in patient recovery. However, patients on ICBT may be

recruited from the community, and the wait-list approach is

more appropriate in milder cases. Thus, the trails with active

comparators were removed and analyzed again to draw a new

forest graph. ICBT still exerted a similar effect compared to CBT

for treating GAD (MD = −2.91, 95%CI: −5.00; −0.81 vs. MD

=−3.54, 95%CI:−7.05;−0.02).

Publication bias and risk of bias

The results of the publication bias assessments are depicted

in Figure 3. No significant publication bias in anxiety rating

scores was observed in the funnel plot. The overall quality of

the 26 trials included in the meta-analysis was high, and only

a handful of studies had any “high risk” domains (Figures 4, 5).

Discussions

Many factors affect the changes in patients’ anxiety

symptoms, and randomized controlled trials could be the most

effective method to investigate the therapeutic effects of CBT

and ICBT for treating GAD. Therefore, the effects of CBT

and ICBT in the treatment of GAD were compared in this

meta-analysis only based on randomized controlled studies to

obtain more accurate and objective conclusions. In this paper,

26 randomized controlled trials were reviewed, including 18

in the CBT group and 8 in the ICBT group. The difference

in the number of studies between the two groups may be

induced by the following factors. First, ICBT is the type of

internet-based therapy emerging in recent years, and most
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TABLE 1 Characteristics of included studies.

Author/Year Region Diagnose Sample size

(experimental/control)

Female (%) Mean age Method Dose Instruments Comparator

Dugas et al. (28) Canada GAD/

DSM-IV

65 (33/32) 66% 38.5 CBT 12 sessions,

1 h

CSRADIS Applied relaxation

Aviram and Westra

(29)

Canada GAD/DSM-IV 35 (17/18) 80% 40.7 CBT 6 sessions,

2 h

PSWQ MI pre-treatment

Leichsenring et al.

(30)

Germany GAD/

DSM-IV

57 (29/28) 80% 42.5 CBT 30 sessions,

50min

HARS

PSWQ

BAI

Short-term psychodynamic

Linden et al. (31) Germany GAD/

DSM-IV

72 (36/36) 67% 43.3 CBT 25 sessions,

50min

HARS

STAI-S

Contact control

Hoyer et al. (32) Germany GAD/

DSM-IV

49 (18/31) 71% 45.5 Applied

relaxation

15 sessions HAMA

PSWQ

Waiting list

Hoyer et al. (32) Germany GAD/

DSM-IV

55 (24/31) 77% 45,8 Worry

exposure

15 sessions HAMA

PSWQ

Waiting list

Constantino et al.

(33)

Canada GAD/

DSM-IV

85 (42/43) 88% 33.3 CBT 15 sessions,

50min

PSWQ MI

CBT

Coyne et al. (34) Canada GAD/

DSM-IV

85 (42/43) 88% 33.3 CBT 15 sessions,

50min

PSWQ

DASS

MI

CBT

Gosselin et al. (35) Canada GAD/

DSM-IV

61 (30/31) 59% 50.3 CBT 12 sessions,

90min

PSWQ Nonspecific psychological

treatment

Newman et al. (36) United

state

GAD/

DSM-IV

83 (40/43) 76% 37.2 CBT+IEP 14 sessions,

50min

PSWQ

CSR

HARS

STAI-S

I/EP segment

Wells et al. (37) UK GAD/

DSM-IV

20 (10/10) 60% 49.05 Metacognitive

therapy

8–12

Sessions

50min

PSWQ

BAI

Applied relaxation

Wells et al. (37) UK GAD/

DSM-IV

20 (10/10) 60% 49.05 Applied

relaxation

8–12

Sessions

50min

PSWQ

BAI

Metacognitive therapy

Heiden et al. (38) Netherlands GAD/

DSM-IV

74 (54/20) 73% 35 Metacognitive

therapy

14 sessions

45min

PSWQ Intolerance-of-uncertainty therapy

Bakhshani et al. (39) Iran GAD/

DSM-IV

13 (7/6) 38% 26.5 CBT 8 sessions BAI HARS

DAS

Placebo

(Continued)
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TABLE 1 Continued

Author/Year Region Diagnose Sample size

(experimental/control)

Female (%) Mean age Method Dose Instruments Comparator

Salzer et al. (40) Canada GAD/

DSM-IV

57 (29/28) no details no details CBT mean=28.81(3.

44), 50min

BAI

HADS

HARS

PSWQ

STAI-S

Short-term psychodynamic

Stefan et al. (41) Romania GAD/

DSM-IV

71 (23/48) 85% 26.6 CT/BTP 20 sessions,

50min

GAD-Q-IV

PSWQ

ACT

Westra et al. (42) United

state

GAD/

DSM-IV

76 (38/38) 67% 41.9 CBT 14 sessions,

50min

PSWQ

DASS-A

MI pre-treatment

Ladouceur et al. (43) Canada GAD/DSM-IV 26 (12/14) 77% 39.7 CBT 16 sessions,

1 h

ADIS-IV

PSWQ

BAI

Waiting list

Titov et al. (44) Australia GAD/DSM-IV 45 (21/24) no details no details ICBT 6 sessions GAD-7

PSWQ

Waiting list

Andersson et al. (45) Netherlands GAD/DSM-IV 54 (27/27) 76% 42.02 ICBT 8 sessions PSWQ

GAD-Q-IV

STAI-state

STAI-trait

BAI

Waiting list

Paxling et al. (46) Sweden GAD/DSM-IV 89 (44/45) 79.80% 39.3 ICBT 8 sessions PSWQ

GAD-Q-IV

STAI-S

STAI-T

BAI

Waiting list

Hadjistavroppulos

et al. (47)

Canada GAD/DSM-IV 174 (91/83) 78.70% 38.3 ICBT 5 sessions GAD-7 Optional weekly therapist support

Robinson et al. (48) Australia GAD/DSM-IV 98 (50/48) 67% 44.84 TA-ICBT 6 sessions PSWQ

GAD-7

Delay treatment

Robinson et al. (48) Australia GAD/DSM-IV 95 (47/48) 71.60% 45.52 CA-ICBT 6 sessions PSWQ

GAD-7

Delay treatment

Robichaud et al. (49) Canada GAD/DSM-IV 63 (32/31) 87.3% 35.19 ICBT 8 sessions GAD-7 Waiting list

Christensen et al.

(50)

Australia GAD/DSM-IV 222 (111/111) no details 25.85 ICBT 10 sessions GAD-7

PSWQ

Placebo

GAD: generalized anxiety disorder; CBT: cognitive behavior therapy; ICBT: internet-based cognitive behavior therapy; DSM: the diagnostic and statistical manual of mental disorders; CSRADIS 9- point (0 to 8): Clinician’s Severity Rating of the

Anxiety Disorders Interview Schedule for DSM-IV; PSWQ: Penn State Worry Questionnaire; HARS: Hamilton Anxiety Rating Scale; BAI: Beck Anxiety Inventory; DASS: Depression Anxiety Stress Scales, 21-item version; CRS Clinician’s Severity

Rating; GAD-Q-IV: generalized anxiety disorder questionnaire; HADS: Hospital Anxiety and Depression Scale; GAD-7: Generalized Anxiety Disorder 7-Item; MI: motivational interview; ACT: acceptance and commitment therapy; I/EP: segment

interpersonal/emotional processing segment.
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FIGURE 2

Forest plots.
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FIGURE 3

Funnel plot.

FIGURE 4

Risk of bias graph.

studies may not be conducted in hospitals. As a result, RCTs

will be fewer. Second, all studies of patients with GAD were

identified using the DSM-IV system, which was a step to

minimize bias. Moreover, a literature search suggested that

the vast majority of studies used this system. Besides, 1,687

patients were randomly assigned to the CBT, ICBT, and placebo

treatment groups to treat GAD. The results revealed that

the CBT and ICBT groups were significantly better than the

placebo in comparing anxiety levels before and after treatment.

Compared with placebo, CBT was a treatment method with

more significant benefits for anxiety-related disorders. The

unique effect of CBT has gone beyond the scope of disease

symptoms while presenting a bearing on the lives of patients as

a positive benefit.
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FIGURE 5

Risk of bias summary.

As unveiled by reviewing the previous studies in the field

of psychiatry (51, 52), clinician-guided ICBT seems to work

as effective as face-to-face CBT for some disorders. Moreover,

ICBT has been discovered to be effective for somatic conditions,

such as tinnitus and irritable bowel syndrome (53). A Cochrane

review (54) of ICBT for anxiety disorders suggested that it

is effective, with a standardized mean difference against no

treatment control of 1.06, which is a large effect. Furthermore,

therapist-guided ICBT may be as effective as face-to-face CBT,

consistent with the conclusion of our study. Concerning GAD

only, positive results of ICBT for GAD have been investigated

in a few controlled studies including long-term follow-up after

treatment completion. However, there are no comparative trials

against face-to-face CBT and no meta-analysis related to GAD

treated by ICBT compared with CBT.

Therefore, the comparative effects of CBT and ICBT

for GAD were explored in this meta-analysis. Many studies

have examined the effect of those two types of psychological

treatments for GAD in adults. Generally, CBT and ICBT are

more effective than waiting list control groups or even active

control groups on worries, anxiety, and depression, regardless of

whether effects were measured with which kind of instruments.

Specifically, our first goal of this meta-analysis was to

determine whether ICBT can obtain similar benefits to CBT

in treating GAD. The comparative effects were tested on other

mental disorders, such as psychiatric and somatic disorders (55).

In other words, ICBT and face-to-face treatment are similar

and produce equivalent overall effects, in line with our results.

Moreover, therapist-supported ICBT is more efficacious than a

waiting list, attention, information, or online discussion groups

only, and there may not be a significant difference in outcome

between unguided CBT and therapist-supported ICBT (54). The

evidence suggests that therapist-supported ICBT may not be

significantly different from face-to-face CBT in reducing anxiety,

similar to our conclusion. Some other studies (16, 56, 57) present

the treatment format and review the evidence for mood and

anxiety disorders, concluding that ICBT is becoming one of

the most evidence-based forms of psychological treatment. The

previous studies and our study uncover that ICBT can obtain

similar benefits like CBT for treating GAD and even other

mental disorders.

Nevertheless, patients treated with ICBT may have milder

symptoms. Hence, the response to ICBT may be better, and

patients who can complete an entire course of ICBT treatment,

their desire for, and confidence in healing, were also better.

This may explain why ICBT is slightly better than CBT in the

overall effect.

This study aimed to reveal whether ICBT can replace CBT

during the COVID-19 pandemic period for our second goal.

The coronavirus disease 2019 (COVID-19) outbreak, which

has caused >46 million confirmed infections and >1.2 million

coronavirus-related deaths, is one of the most devastating
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worldwide crises in recent years (58). Social distancing is the

most visible public health response and effective mothed to

the COVID-19 pandemic (59–61). Thus, a series of mandatory

actions have been taken by the municipal and provincial

governments supported by the central government, such as

measures to restrict travel across cities, case detection and

contact tracing, quarantine, guidance and information to the

public, and detection kit development (62). Consequently,

face-to-face psychological treatment may increase the risk

of infection, and it is imperative to determine whether

internet-based can replace face-to-face psychological treatment.

According to the meta-analysis results, the overall effect of

ICBT is better than CBT. Hence, ICBT can replace CBT

during the COVID-19 pandemic and even become the primary

psychological method in the future due to its characteristics such

as convenience and economics.

Although ICBT has many advantages, it has some

limitations. First, patients are required to have a higher level

of education for self-service ICBT since the instructions are

mainly provided in text form. Second, participants are generally

well-educated in many studies. This would be no different from

typical psychotherapeutic studies while limiting the possibility

of extending the research results to conventional medical

settings. Third, few studies adopt reliable attention control

conditions, though direct comparison studies with face-to-face

CBT exhibit small differences in results, raising questions about

the specificity of the results.

Despite these limitations, research and clinical

implementation studies are promising and could boost

the chances of obtaining evidence-based psychotherapy.

Many questions remain to be answered. Nevertheless,

clinicians will increasingly combine their routine services

with ICBT as a supplement or alternative for certain

patients considering that information technology may be

continuously developed.

This study also presents several limitations related to

the included studies, such as the small number of studies

using other than waiting list control groups and the lack

of follow-up measurements. Besides, the measurement

tools used in those trials are so different that we could

not find the same one in 26 trials. As a result, those

results had to be combined, and this may influence the

final result.

Concurrently, the RCT studies of ICBT treatment for GAD

are few and all focus on the years after 2000, while the study of

CBT is more numerous, causing bias in the results. To minimize

this bias, we referred to the same type of study and limited the

time of publication to 2000. ICBT emerged after 2000 and was

of concern to researchers, whereas CBT has been widely studied

since earlier times. Hence, studies from the same time period

were compared to minimize the results bias.

Conclusion

Despite the limitations of this meta-analysis, this is the

first systematic review and meta-analysis for RCTs that have

compared the performance of CBT to ICBT for the treatment of

GAD. The final MDs of CBT and ICBT are close, suggesting that

the effect sizes of ICBT and CBT were similar in anxiety score

reduction. This verified the efficacy of the internet-based CBT

treatment. Nevertheless, the results demonstrated that ICBT has

an equal treatment effect with CBT and can replace CBT during

the COVID-19 pandemic as a safer method.

Data availability statement

The original contributions presented in the study are

included in the article/supplementary material, further inquiries

can be directed to the corresponding author.

Author contributions

YH reviewed the manuscript. WZ designed the

research, searched the literature, extracted the data, and

wrote the manuscript. YD searched the literature and

extracted the data. SW and QL checked and analyzed

the data. ZL reviewed and checked the language of this

manuscript. XY, EW, and JF reviewed the manuscript and

made changes suggestions. All authors read and approved

the manuscript.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.

Frontiers in Psychiatry 10 frontiersin.org

https://doi.org/10.3389/fpsyt.2022.832167
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Zhang et al. 10.3389/fpsyt.2022.832167

References

1. DeMartini J, Patel G, Fancher TL. Generalized anxiety disorder. Ann Intern
Med. (2019) 170:ITC49-ITC64. doi: 10.7326/AITC201904020

2. Association AP. Diagnostic and statistical manual of mental disorders (DSM-
5 R©). Washington, DC: American Psychiatric Association. (2013).

3. Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, Walters EE.
Lifetime prevalence and age-of-onset distributions of DSM-IV disorders in the
National Comorbidity Survey Replication. Arch Gen Psychiatry. (2005) 62:593–
602. doi: 10.1001/archpsyc.62.6.593

4. Stein MB, Sareen J. Clinical practice. Generalized anxiety disorder. N Engl J
Med. (2015) 373:2059–68. doi: 10.1056/NEJMcp1502514

5. Gale C, Davidson O. Generalised anxiety disorder. BMJ. (2007) 334:579–
81. doi: 10.1136/bmj.39133.559282.BE

6. Carter RM, Wittchen HU, Pfister H, Kessler RC. One-year prevalence of
subthreshold and threshold DSM-IV generalized anxiety disorder in a nationally
representative sample. Depress Anxiety. (2001) 13:78–88. doi: 10.1002/da.1020

7. Olatunji BO, Cisler JM, Deacon BJ. Efficacy of cognitive behavioral therapy
for anxiety disorders: a review of meta-analytic findings. Psychiatr Clin North Am.
(2010) 33:557–77. doi: 10.1016/j.psc.2010.04.002

8. Borza L. Cognitive-behavioral therapy for generalized anxiety. Dialogues Clin
Neurosci 19. (2017) 203–8. doi: 10.31887/DCNS.2017.19.2/lborza

9. Otte C. Cognitive behavioral therapy in anxiety disorders:
current state of the evidence. Dialogues Clin Neurosci. (2011)
13:413–21. doi: 10.31887/DCNS.2011.13.4/cotte

10. Carpenter JK, Andrews LA, Witcraft SM, Powers MB, Smits JA, Hofmann
SG. Cognitive behavioral therapy for anxiety and related disorders: A meta-
analysis of randomized placebo-controlled trials. Depress Anxiety. (2018) 35:502–
14. doi: 10.1002/da.22728

11. Cuijpers P, Cristea IA, Karyotaki E, Reijnders M, Huibers MJ. How
effective are cognitive behavior therapies for major depression and anxiety
disorders? A meta-analytic update of the evidence.World Psychiat. (2016) 15:245–
58. doi: 10.1002/wps.20346

12. Cuijpers P, Sijbrandij M, Koole S, Huibers M, Berking M, Andersson G.
Psychological treatment of generalized anxiety disorder: a meta-analysis. Clini
Psychol Rev. (2014) 34:130–40. doi: 10.1016/j.cpr.2014.01.002

13. Kreuze L, Pijnenborg G, de Jonge Y, Nauta M. Cognitive-behavior therapy
for children and adolescents with anxiety disorders: a meta-analysis of secondary
outcomes. J Anxiety Disord. (2018) 60:43–57. doi: 10.1016/j.janxdis.2018.10.005

14. Gratzer D, Khalid-Khan F. Internet-delivered cognitive behavioural
therapy in the treatment of psychiatric illness. CMAJ. (2016) 188:263–
72. doi: 10.1503/cmaj.150007

15. Lenhard F, Wickberg F, Aspvall K, Serlachius E, Andrén P, Johansson
F, et al. Internet-delivered cognitive behavior therapy for obsessive compulsive
disorder in youth with autism compared with specialized, regular care
cognitive behavior therapy: a benchmarking study. Internet Interv. (2021)
28:100520. doi: 10.31234/osf.io/8ynp2

16. Hedman E, Ljótsson B, Lindefors N. Cognitive behavior therapy via the
internet: a systematic review of applications, clinical efficacy and cost–effectiveness.
Expert Rev Pharmacoecon Outcomes Res. (2012) 12:745–64. doi: 10.1586/erp.12.67

17. Hobbs MJ, Mahoney AE, Andrews G. Integrating iCBT for generalized
anxiety disorder into routine clinical care: treatment effects across the adult
lifespan. J Anxiety Disord. (2017) 51:47–54. doi: 10.1016/j.janxdis.2017.09.003

18. Andersson G, Paxling B, Wiwe M, Vernmark K, Felix CB, Lundborg L, et al.
Therapeutic alliance in guided internet-delivered cognitive behavioural treatment
of depression, generalized anxiety disorder and social anxiety disorder. Behav Res
Therapy. (2012) 50:544–50. doi: 10.1016/j.brat.2012.05.003

19. Mewton L, Wong N, Andrews G. The effectiveness of internet cognitive
behavioural therapy for generalized anxiety disorder in clinical practice. Depress
Anxiety. (2012) 29:843–9. doi: 10.1002/da.21995

20. Paxling B, Lundgren S, Norman A, Almlöv J, Carlbring P, Cuijpers P,
et al. Therapist behaviours in internet-delivered cognitive behaviour therapy:
analyses of e-mail correspondence in the treatment of generalized anxiety
disorder. Behav Cogn Psychother. (2013) 41:280. doi: 10.1017/S135246581200
0240

21. Titov, N., Andersson, G., and Paxling, B. (2016). ICBT in psychiatry:
generalised anxiety disorder. In: Guided Internet-Based Treatments in Psychiatry.
London: Routledge. p. 79–100. doi: 10.1007/978-3-319-06083-5_5

22. Velavan TP, Meyer CG. The COVID-19 epidemic. Trop Med Int Health.
(2020) 25:278–80. doi: 10.1111/tmi.13383

23. de Figueiredo, C. S., Sandre, P. C., Portugal, L. C. L., Mazala-
de-Oliveira, T., da Silva Chagas, L., Raony, I., et al. (2021). COVID-19
pandemic impact on children and adolescents’ mental health: Biological,
environmental, and social factors. Prog. Neuropsychopharmacol. Biol. Psychiat. 106,
110171. doi: 10.1016/j.pnpbp.2020.110171

24. Guessoum SB, Lachal J, Radjack R, Carretier E, Minassian S, Benoit L, et al.
Adolescent psychiatric disorders during the COVID-19 pandemic and lockdown.
Psychiatry Res. (2020) 291:113264. doi: 10.1016/j.psychres.2020.113264

25. Torales J, O’Higgins M, Castaldelli-Maia JM, Ventriglio A. The outbreak of
COVID-19 coronavirus and its impact on global mental health. Int J Soc Psychiatry.
(2020) 66:317–20. doi: 10.1177/0020764020915212

26. Mark, Vrabel. Preferred Reporting Items for Systematic Reviews and Meta-
Analyses. Oncol Nurs Forum. (2015) 42:552–4. doi: 10.1188/15.ONF.552-554

27. Higgins JP, Altman DG, Gøtzsche PC, JP, Moher D, Oxman AD, et al. The
Cochrane Collaboration’s tool for assessing risk of bias in randomised trials. BMJ.
(2011) 343:d5928. doi: 10.1136/bmj.d5928

28. Dugas MJ, Brillon P, Savard P, Turcotte J, Gaudet A, Ladouceur R, et al. A
randomized clinical trial of cognitive-behavioral therapy and applied relaxation
for adults with generalized anxiety disorder. Behav Ther. (2010) 41:46–58.
doi: 10.1016/j.beth.2008.12.004

29. AviramA,Westra HA. The impact of motivational interviewing on resistance
in cognitive behavioural therapy for generalized anxiety disorder. Psychother Res.
(2011) 21:698–708. doi: 10.1080/10503307.2011.610832

30. Leichsenring DF, Salzer S, Jaeger U, Kächele H, Kreische R, Leweke F, et
al. Short-term psychodynamic psychotherapy and cognitive-behavioral therapy
in generalized anxiety disorder: a randomized, controlled trial. Am J Psychiatry.
(2009) 166:875–81. doi: 10.1176/appi.ajp.2009.09030441

31. Linden M, Zubraegel D, Baer T, Franke U, Schlattmann, P. Efficacy
of cognitive behaviour therapy in generalized anxiety disorders. Psychother
Psychosomat. (2005) 74:36–42. doi: 10.1159/000082025

32. Hoyer J, Beesdo K, Gloster AT, Runge J, Höfler M, Becker ES. Worry
exposure versus applied relaxation in the treatment of generalized anxiety disorder.
Psychother Psychosomat. (2009) 78:106–15. doi: 10.1159/000201936

33. Constantino MJ, Romano FM, Coyne AE, Westra HA, Antony MM. Client
interpersonal impacts as mediators of long-term outcome in cognitive-behavioral
therapy integrated with motivational interviewing for generalized anxiety disorder.
Psychother Res. (2018) 28:861–72. doi: 10.1080/10503307.2017.1301689

34. Coyne AE, Constantino MJ, Laws HB, Westra HA, Antony MM.
Patient-therapist convergence in alliance ratings as a predictor of outcome in
psychotherapy for generalized anxiety disorder. Psychother Res. (2018) 28:969–84.
doi: 10.1080/10503307.2017.1303209

35. Gosselin P, Ladouceur R, Morin CM, Dugas MJ, Baillargeon L.
Benzodiazepine discontinuation among adults with GAD: A randomized trial
of cognitive-behavioral therapy. J Consult Clin Psychol. (2006) 74:908–19.
doi: 10.1037/0022-006X.74.5.908

36. Newman MG, Castonguay LG, Borkovec TD, Fisher AJ, Boswell JF,
Szkodny LE, et al. A randomized controlled trial of cognitive-behavioral therapy
for generalized anxiety disorder with integrated techniques from emotion-
focused and interpersonal therapies. J Consult Clin Psychol. (2011) 79:171–81.
doi: 10.1037/a0022489

37. Wells A, Welford M, King P, Papageorgiou C, Wisely J, Mendel E. A pilot
randomized trial of metacognitive therapy vs applied relaxation in the treatment
of adults with generalized anxiety disorder. Behav Res Ther. (2010) 48:429–34.
doi: 10.1016/j.brat.2009.11.013

38. van der Heiden C, Muris P, van der Molen HT. Randomized controlled
trial on the effectiveness of metacognitive therapy and intolerance-of-uncertainty
therapy for generalized anxiety disorder. Behav Res Ther. (2012) 50:100–9.
doi: 10.1016/j.brat.2011.12.005

39. Bakhshani NM, Lashkaripour K, Sadjadi SA. Effectiveness of short term
cognitive behavior therapy in patients with generalized anxiety disorder. J Med Sci.
(2007) 7:1076–81. doi: 10.3923/jms.2007.1076.1081

40. Salzer S, Winkelbach C, Leweke F, Leibing E, Leichsenring F. Long-term
effects of short-term psychodynamic psychotherapy and cognitive-behavioural
therapy in generalized anxiety disorder: 12-month follow-up. Canad J Psychiatry.
(2011) 56:503–8. doi: 10.1177/070674371105600809

Frontiers in Psychiatry 11 frontiersin.org

https://doi.org/10.3389/fpsyt.2022.832167
https://doi.org/10.7326/AITC201904020
https://doi.org/10.1001/archpsyc.62.6.593
https://doi.org/10.1056/NEJMcp1502514
https://doi.org/10.1136/bmj.39133.559282.BE
https://doi.org/10.1002/da.1020
https://doi.org/10.1016/j.psc.2010.04.002
https://doi.org/10.31887/DCNS.2017.19.2/lborza
https://doi.org/10.31887/DCNS.2011.13.4/cotte
https://doi.org/10.1002/da.22728
https://doi.org/10.1002/wps.20346
https://doi.org/10.1016/j.cpr.2014.01.002
https://doi.org/10.1016/j.janxdis.2018.10.005
https://doi.org/10.1503/cmaj.150007
https://doi.org/10.31234/osf.io/8ynp2
https://doi.org/10.1586/erp.12.67
https://doi.org/10.1016/j.janxdis.2017.09.003
https://doi.org/10.1016/j.brat.2012.05.003
https://doi.org/10.1002/da.21995
https://doi.org/10.1017/S1352465812000240
https://doi.org/10.1007/978-3-319-06083-5_5
https://doi.org/10.1111/tmi.13383
https://doi.org/10.1016/j.pnpbp.2020.110171
https://doi.org/10.1016/j.psychres.2020.113264
https://doi.org/10.1177/0020764020915212
https://doi.org/10.1188/15.ONF.552-554
https://doi.org/10.1136/bmj.d5928
https://doi.org/10.1016/j.beth.2008.12.004
https://doi.org/10.1080/10503307.2011.610832
https://doi.org/10.1176/appi.ajp.2009.09030441
https://doi.org/10.1159/000082025
https://doi.org/10.1159/000201936
https://doi.org/10.1080/10503307.2017.1301689
https://doi.org/10.1080/10503307.2017.1303209
https://doi.org/10.1037/0022-006X.74.5.908
https://doi.org/10.1037/a0022489
https://doi.org/10.1016/j.brat.2009.11.013
https://doi.org/10.1016/j.brat.2011.12.005
https://doi.org/10.3923/jms.2007.1076.1081
https://doi.org/10.1177/070674371105600809
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Zhang et al. 10.3389/fpsyt.2022.832167

41. Stefan S, Cristea IA, Tatar AS, David D. Cognitive?behavioral
therapy (CBT) for generalized anxiety disorder: Contrasting various CBT
approaches in a randomized clinical trial. J Clin Psychol. (2019) 75:1188–202.
doi: 10.1002/jclp.22779

42. Westra HA, Arkowitz H, Dozois DJ. Adding a motivational interviewing
pretreatment to cognitive behavioral therapy for generalized anxiety disorder: A
preliminary randomized controlled trial. J Anxiety Disord. (2009) 23:1106–17.
doi: 10.1016/j.janxdis.2009.07.014

43. Ladouceur R, Dugas MJ, Freeston MH, Léger E, Gagnon F, Thibodeau
N. Efficacy of a cognitive-behavioral treatment for generalized anxiety disorder:
Evaluation in a controlled clinical trial. J Consult Clin Psychol. (2000) 68:957–64.

44. Titov N, Andrews G, Robinson E, Schwencke G, Johnston L, Solley K, et
al. Clinician-assisted Internet-based treatment is effective for generalized anxiety
disorder: randomized controlled trial. Aust NZ J Psychiatry. (2009) 43:905–12.
doi: 10.1080/00048670903179269

45. Andersson G, Paxling B, Roch-Norlund P, 6stman G, Norgren A, Alml6v J, et
al. Internet-based psychodynamic versus cognitive behavioral guided self-help for
generalized anxiety disorder: a randomized controlled trial. Psychother Psychosom.
(2012) 81:344–55. doi: 10.1159/000339371

46. Paxling B, Almlöv J, Dahlin M, Carlbring P, Breitholtz E, Eriksson T, et
al. Guided internet-delivered cognitive behavior therapy for generalized anxiety
disorder: a randomized controlled trial. Cogn Behav Ther. (2011) 40:159–73.
doi: 10.1080/16506073.2011.576699

47. Hadjistavropoulos HD, Pugh NE, Hesser H, Andersson G. Therapeutic
alliance in internet-delivered cognitive behaviour therapy for depression
or generalized anxiety. Clin Psychol Psychother. (2017) 24:451–61.
doi: 10.1002/cpp.2014

48. Robinson E, Titov N, Andrews G, McIntyre K, Schwencke G, Solley K.
Internet treatment for generalized anxiety disorder: a randomized controlled
trial comparing clinician vs. technician assistance. PLoS ONE. (2010) 5:e10942.
doi: 10.1371/journal.pone.0010942

49. Robichaud M, Talbot F, Titov N, Dear BF, Hadjistavropoulos HD,
Hadjistavropoulos T, et al. Facilitating access to iCBT: a randomized controlled
trial assessing a translated version of an empirically validated program using a
minimally monitored delivery model. Behav Cogn Psychother. (2020) 48:185–202.
doi: 10.1017/S135246581900047X

50. Christensen H, Batterham P, Mackinnon A, Griffiths KM, Hehir KK,
Kenardy J, et al. Prevention of generalized anxiety disorder using a web

intervention, iChill: randomized controlled trial. J Med Internet Res. (2014)
16:e3507. doi: 10.2196/jmir.3507

51. Andersson G. The Internet and CBT: A Clinical Guide. Boca Raton, FL: CRC
Press. (2014). doi: 10.1201/b13645

52. van Ballegooijen W, Riper H, Cuijpers P, van Oppen P, Smit JH. Validation
of online psychometric instruments for common mental health disorders: a
systematic review. BMC Psychiatry. (2016) 16:45. doi: 10.1186/s12888-016-0735-7

53. Andersson G. Internet-delivered psychological treatments. Annu Rev Clin
Psychol. (2016) 12:157–79. doi: 10.1146/annurev-clinpsy-021815-093006

54. Olthuis JV, Watt MC, Bailey K, Hayden JA, Stewart SH. Therapist-supported
Internet cognitive behavioural therapy for anxiety disorders in adults. Cochrane
Database Syst Rev. (2016) 3:CD011565. doi: 10.1002/14651858.CD011565.pub2

55. Carlbring P, Andersson G, Cuijpers P, Riper H, Hedman-Lagerlof E. Internet-
based vs. face-to-face cognitive behavior therapy for psychiatric and somatic
disorders: an updated systematic review and meta-analysis. Cogn Behav Ther.
(2018) 47:1–18. doi: 10.1080/16506073.2017.1401115

56. Andersson G, Carlbring P. Internet-assisted cognitive behavioral therapy.
Psychiatr Clin North Am. (2017) 40:689–700. doi: 10.1016/j.psc.2017.08.004

57. Kladnitski N, Smith J, Uppal S, James MA, Allen AR, Andrews G, et al.
Transdiagnostic internet-delivered CBT and mindfulness-based treatment for
depression and anxiety: a randomised controlled trial. Internet Interv. (2020)
20:100310. doi: 10.1016/j.invent.2020.100310

58. Tsai SC, Lu CC, Bau DT, Chiu YJ, Yen YT, Hsu YM, et al. Approaches
towards fighting the COVID19 pandemic (Review). Int J Mol Med. (2021) 47:3–
22. doi: 10.3892/ijmm.2020.4794

59. Du Z, Xu X,Wang L, Fox SJ, Cowling BJ, Galvani AP, et al. Effects of proactive
social distancing on COVID-19 outbreaks in 58 cities, China. Emerg Infect Dis.
(2020) 26. doi: 10.3201/eid2609.201932

60. Marroquin B, Vine V, Morgan R. Mental health during the COVID-19
pandemic: Effects of stay-at-home policies, social distancing behavior, and social
resources. Psychiatry Res. (2020) 293:113419. doi: 10.1016/j.psychres.2020.113419

61. Park S, Kim B, Lee J. Social distancing and outdoor physical
activity during the COVID-19 Outbreak in South Korea: implications
for physical distancing strategies. Asia Pac J Public Health. (2020)
32:360–2. doi: 10.1177/1010539520940929

62. ZhuH,Wei L, Niu P. The novel coronavirus outbreak inWuhan, China.Glob
Health Res Policy. (2020) 5:6. doi: 10.1186/s41256-020-00135-6

Frontiers in Psychiatry 12 frontiersin.org

https://doi.org/10.3389/fpsyt.2022.832167
https://doi.org/10.1002/jclp.22779
https://doi.org/10.1016/j.janxdis.2009.07.014
https://doi.org/10.1080/00048670903179269
https://doi.org/10.1159/000339371
https://doi.org/10.1080/16506073.2011.576699
https://doi.org/10.1002/cpp.2014
https://doi.org/10.1371/journal.pone.0010942
https://doi.org/10.1017/S135246581900047X
https://doi.org/10.2196/jmir.3507
https://doi.org/10.1201/b13645
https://doi.org/10.1186/s12888-016-0735-7
https://doi.org/10.1146/annurev-clinpsy-021815-093006
https://doi.org/10.1002/14651858.CD011565.pub2
https://doi.org/10.1080/16506073.2017.1401115
https://doi.org/10.1016/j.psc.2017.08.004
https://doi.org/10.1016/j.invent.2020.100310
https://doi.org/10.3892/ijmm.2020.4794
https://doi.org/10.3201/eid2609.201932
https://doi.org/10.1016/j.psychres.2020.113419
https://doi.org/10.1177/1010539520940929
https://doi.org/10.1186/s41256-020-00135-6
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Comparative efficacy of face-to-face and internet-based cognitive behavior therapy for generalized anxiety disorder: A meta-analysis of randomized controlled trial
	Introduction
	Methods
	Protocol and registration
	Selection of studies
	Data collection process and data items
	Risk of bias in individual studies
	Meta-analysis

	Results
	Study selection
	Characteristics of studies
	Overview of results of the pairwise meta-analysis
	Publication bias and risk of bias

	Discussions
	Conclusion
	Data availability statement
	Author contributions
	Conflict of interest
	Publisher's note
	References


