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Abstract  

Objective: Cognitive behavioral therapy is one of the most mainstream psychological 

intervention methods at present. However, there are few studies on the differences in the effectiveness of 

cognitive behavioral therapy for different psychological disorders, as well as the differences between the 

effectiveness of online and offline cognitive behavioral therapy.  Method: This paper makes a systematic 

quantitative analysis of 32 CBT experimental studies by using the meta-analysis method. Results: The 

results showed that the combined effect size of the random effects model was 0.373. Conclusions: The 

statistically significant level, indicating that cognitive behavioral therapy had a moderate positive effect 

on psychological disorders. There is no significant difference in the effect of cognitive behavioral therapy 

on different psychological disorders. Online CBT was less effective than offline CBT for anxiety 

disorders, and there was no significant difference in the effectiveness of online and offline CBT 

interventions for other psychological disorders. Therefore, CBT can be an effective option to intervene in 

psychological disorders such as anxiety and depression. 

Keywords: Cognitive-Behavioral Therapy (CBT) Meta-Analysis Psychological Disorders 

 

 

Introduction 

Cognitive-behavioral therapy (CBT) is a specialized psychological intervention that combines 

cognitive therapy and behavior therapy. It aims to alleviate negative emotions by gradually transforming 

irrational beliefs and behaviors, thereby improving patients' emotional well-being. CBT emphasizes 

increasing the flexibility of thinking processes and behaviors to better cope with challenges. Over the 

years, CBT has been problem-oriented, offering personalized interventions for various emotional issues 

and behavioral disorders such as cognitive restructuring, exposure therapy, and daily relaxation activities. 

Research has found that CBT has significant therapeutic effects on a variety of anxiety and depressive 

symptoms, especially for anxiety disorders, with an overall effect size of 0.25 according to a meta-
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analysis (Roshanaei-Moghaddam et al., 2011). The overall treatment response rate for anxiety disorders 

averages at 49.5% post-treatment and 53.6% at follow-up (Loerinc et al., 2015). Regarding depression, a 

meta-analysis indicates an average effect size of 0.28 (Keles & Idsoe, 2018). Additionally, CBT has 

shown some intervention effects on attention deficit hyperactivity disorder (ADHD). Over ten 

randomized controlled trials (RCTs) and one meta-analysis have demonstrated that group or individual 

CBT can reduce core ADHD symptoms and comorbidities, such as emotional dysregulation, anxiety, and 

depression, while also improving functional impairments in various areas of daily life for adults with 

ADHD (Jensen, Amdisen, Rgensen, & Arnfred, 2016). In terms of reducing anger outbursts and 

recidivism among adult males, CBT-based treatments effectively reduce the risk of reoffending, 

particularly in cases of violent recidivism, with an overall impact of 0.72, indicating a risk reduction of 

28% (Henwood et al., 2015). Furthermore, for individuals with morbid obesity, a study demonstrated that 

after receiving CBT-OB treatment for 12 months, the average weight loss was 15%, with no trend of 

weight regain observed between 6 to 12 months (Dalle Grave et al., 2020). These findings underscore the 

significant intervention effects of CBT on various emotional disorders. 

However, it is essential to determine which psychological disorders respond more significantly to 

CBT, whether CBT can be used as a standalone treatment without relying on medication, and which 

psychological disorders are unsuitable for CBT. To address these questions, this study employs a meta-

analysis approach to systematically and quantitatively analyze existing research. The aim is to explore the 

impact of cognitive-behavioral therapy on psychological disorders, examine the differential efficacy 

across different disorders, and provide insights into which disorders are better suited for CBT.  

In addition, after the outbreak of the epidemic, the frequency of online CBT has increased more, 

and its development has received increasing attention. At present, most meta-analysis studies on 

psychological disorders such as anxiety and depression believe that remote CBT (R-CBT) has significant 

therapeutic benefits (Basile et al., 2022; Efron & Wootton, 2021; Winter et al., 2023), but few studies 

have compared the effectiveness of online and offline CBT. Only one meta-analysis of the effects of 

phone-based or cell-phone CBT (T-CBT) on multiple psychological outcomes (Altieri et al., 2023) 

collected studies within 2.5 years of the epidemic and reported some significant results. However, the 

study did not verify the effectiveness of R-CBT other than T-CBT. Therefore, in order to better 

investigate the differences in the efficacy of R-CBT and face-to-face CBT for different psychological 

disorders with the exception of T-CBT, we conducted a meta-analysis of the post-pandemic literature, that 

is, from 2020 to 2023. 

The findings of this study intend to contribute to the current application and further development 

of cognitive-behavioral therapy by offering valuable references. 

 

Research Methodology and Process 

Meta-analysis is a statistical method of systematically integrating and analyzing previous studies 

by British educational psychologist Gene V. Glass (Jie, 2013). For the same research topic, differences in 

conclusions often arise due to factors such as research subjects, funding, environmental influences, and 

researchers themselves. Traditional descriptive literature reviews mostly describe without evaluation, 

making it impossible to quantitatively analyze these research findings (Zhiming & Zekui, 2010). Meta-

analysis fills this gap by quantitatively synthesizing multiple studies with the same research topic. The 

basic process involves formulating research questions, comprehensively searching relevant literature, 

establishing strict inclusion and exclusion criteria, describing basic information, and conducting 

quantitative statistical analysis. Given the abundance of empirical research on the psychological effects of 

cognitive behavioral therapy (CBT) and the diversity of conclusions, this study uses meta-analysis to 

quantitatively synthesize these studies. 
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Literature Search and Selection 

In this study, we conducted a precise search using Web of Science to retrieve relevant literature. 

The search was focused on the keywords "CBT" or "cognitive behavior therapy" and "RCT" or 

"randomized control trial." The search was limited to the timeframe from 2020 to 2023, resulting in a 

total of 53 articles. 

Since not all retrieved articles met the inclusion criteria, a screening process was performed. The 

following criteria were applied to select the articles: (1) the study had to be an experimental research; 

review articles and theoretical articles were excluded, (2) the study investigated the therapeutic effects of 

cognitive-behavioral therapy on psychological disorders, so the articles should report intervention effect 

measures (scores on psychological disorder-related scales); articles without intervention effects were 

excluded, (3) the study aimed to compare the effects of cognitive-behavioral therapy with other 

interventions on psychological disorders, thus the articles should have both an experimental group and a 

control group; articles without a control group were excluded, (4) the articles provided sufficient data to 

calculate the effect sizes. Articles without calculable effect sizes were excluded. The following conditions 

were considered sufficient for effect size calculation: (a) means (Mean), standard deviations (SD), and 

sample sizes (N) for the experimental group and control group, (b) means (Mean), t-values, and sample 

sizes (N) for the experimental group and control group, (c) means (Mean), p-values, and sample sizes (N) 

for the experimental group and control group, (d) difference in means (Difference in means), common 

standard deviation (Common SD), and sample sizes (N) for the experimental group and control group, (e) 

standardized mean differences and sample sizes (N), (f) Hedges' g, sample sizes (N), and 95% confidence 

intervals, (g) Cohen's d, sample sizes (N), and 95% confidence intervals, (h) Cohen's d, variance, sample 

sizes (N). (5) Duplicate articles were excluded. If the same article was published in different journals or in 

different forms, only one version was included. After the screening process, a total of 32 articles that met 

the criteria were included. 

Literature Coding 

After the literature search and selection process, the relevant articles were coded to facilitate 

subsequent analysis, statistical calculations, and effect size computation. The following characteristics 

were recorded for each included article: title, authors, year, journal, sample size, type of psychological 

disorder, type of control group, type of effect size, and effect size value. The coded information for the 

included articles is presented in Table 1. 
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Table 1. Document coding information 

 

 Computation of Effect Sizes 

Effect size is a measure of the strength of the experimental effect or the strength of the 

association between variables, which is not influenced by sample size (or has minimal influence) 

(Haoming, Zhonglin & Yian, 2011). Each study can yield one or more independent effect sizes. In the 

field of medicine, commonly used effect sizes for research include RD (risk difference), OR (odds ratio), 

RR (relative risk), RRR (relative risk reduction), ARR (absolute risk reduction), NNT (number needed to 
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treat). In psychology, effect sizes can be classified into three categories based on their statistical meaning: 

difference class, correlation class, and group overlap class. Among them, difference class effect sizes are 

generally used in experimental studies to compare means between two or more groups, including Cohen's 

d, Glass', and Hedges's g. 

In cases where the sample size is large, Cohen's d, Glass', and Hedges's g values are almost 

indistinguishable. However, for small sample studies, Cohen's d may severely overestimate the effect size 

(Haoming, Zhonglin & Yian, 2011). Thus, Hedges et al. proposed correcting the d value by multiplying it 

with a correction factor (J), resulting in Hedges's g value (Hedges, 1981). Due to the small sample size 

and number of studies in this research, Hedges's g (referred to as g hereafter) will be used as the final 

effect size. 

The computation of the effect size g follows the following steps: First, calculate the standardized 

mean difference (d), then multiply it by the correction factor (J). The formulas for calculation are as 

follows: 

g=d*J （1）  

d= (M1-M2)/S  （2） 

In formula (2), M1 represents the mean of the experimental group (cognitive-behavioral therapy), 

M2 represents the mean of the control group (traditional therapy), and S represents the pooled standard 

deviation. 

 （3） 

In formula (3), n1 represents the sample size of the experimental group, n2 represents the sample 

size of the control group, S1 represents the standard deviation of the experimental group, S2 represents 

the standard deviation of the control group, and S represents the pooled standard deviation. 

J = 1- 3 /(4df-1)（4）  

df = n1 + n2 -2 （5）  

In formula (4), J represents the correction factor, and df represents the degrees of freedom. 

The effect size computation in this study was conducted using Comprehensive Meta-Analysis 2.0 

software. 

 

Results Analysis and Discussion 

Overall Impact of CBT on Psychological Disorders  

This study conducted a meta-analysis of 32 articles on the overall impact of cognitive-behavioral 

therapy (CBT) on psychological disorders. A total of 52 effect sizes were obtained, with 22 from blank 

controls and 30 from experimental controls. Table 2 displays the effect sizes for each sample. According 

to the statistical principles of meta-analysis, only data with good homogeneity can be merged. Therefore, 

it is necessary to test the heterogeneity of multiple study results in order to select an appropriate effect 

model based on the results of the heterogeneity analysis.  When there is significant heterogeneity among 
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studies, a random effects model is used for analysis; when there is low heterogeneity among studies, a 

fixed effects model is used for analysis. The commonly used methods for heterogeneity testing are Q test 

and I2 test. The significance level for the Q test is usually set at α = 0.10, and when p < 0.10, there is 

heterogeneity among the studies. The calculation formula for the Q statistic is as follows: 

   （6） 

In equation (6), gi represents the effect size (g value) of the ith study (in this study), g represents 

the average effect size of all studies, and sei represents the standard error of the ith study. The I2 statistic 

reflects the proportion of heterogeneity in the total variation of effect sizes, and its value ranges from 0 to 

100. The larger the I2 value, the greater the heterogeneity. When 0 < I2 < 40, there is low heterogeneity; 

when 40 < I2 < 60, there is moderate heterogeneity; when 60 < I2 < 75, there is substantial heterogeneity; 

when 75 < I2 < 100, there is considerable heterogeneity. The calculation formula for I2 is as follows: 

 （7） 

In equation (7), Q is the chi-square value of the heterogeneity test, and K is the number of studies 

included in the meta-analysis. Table 3 presents the combined effect sizes for each study. The results of the 

heterogeneity test show that Q =99.812, P = 0.000 < 0.10, and I2 = 48.904, indicating a moderate 

heterogeneity among the samples. Therefore, a random effects model should be used for the analysis. 

From the random effects model in Table 3, it can be observed that the combined effect size for the CBT 

group is 0.374, which is statistically significant (P < 0.001). This indicates that the CBT group has a 

positive and significant impact on improving psychological disorders in patients. According to Cohen's 

standards for effect sizes, when ES < 0.2, it is considered a small effect; when 0.2 < ES < 0.8, it is 

considered a moderate effect; when ES > 0.8, it is considered a large effect (Cohen, 1969). Therefore, it 

can be concluded that CBT has a moderate positive impact on the improvement of psychological 

disorders in patients. 

Table 3. Effects of cognitive behavioral therapy on psychological disorders 

upper

limit

lower

limit
Z value P value Q df P I2

fixed effects model 52 8460 0.388 0.344 0.432 17.151 0.000 99.812 51.000 0.000 48.904

random effects model 52 8460 0.374 0.305 0.444 10.557 0.000

upper

limit

lower

limit
Z value P value Q df P I2

fixed effects model 23 3817 0.460 0.397 0.523 14.373 0.000 49.082 22.000 0.001 55.177

random effects model 23 3817 0.482 0.375 0.588 8.862 0.000

upper

limit

lower

limit
Z value P value Q df P I2

fixed effects model 29 4644 0.482 0.253 0.379 9.884 0.000 40.590 28.000 0.059 31.018

random effects model 29 4644 0.288 0.205 0.372 6.790 0.000

95% confidence asymptotics heterogeneity test

all data size sample size
combined

effect size

treatment

heterogeneity test

control

data size sample size
combined

effect size

95% confidence asymptotics heterogeneity test

data size sample size
combined

effect size

95% confidence asymptotics
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Table 2. Results of meta-analysis of original literature 
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The Effects of CBT on Different Psychological Disorders 

Different psychological disorders have distinct symptoms, diagnostic criteria, and etiologies. 

Major depressive disorder (MDD) is characterized by persistent sadness, loss of interest or pleasure, low 

energy, and even suicidal ideation (Li et al., 2021). Epidemiological and neurobiological research 

suggests that biological factors such as vascular and neural regression (e.g., reduced astrocyte pathology 

cell density and expression of its markers without significant neuronal loss) and alterations in cortisol 

levels, genetic vulnerability, psychological factors such as impaired emotion recognition and social 

cognition, and social factors such as exposure to bullying and social stress leading to inflammation (the 

inflammatory hypothesis) interact to explain the risk of MDD (Rajkowska & Stockmeier, 2013; Kennis et 

al., 2020; McIntyre et al., 2013; Slavich & Irwin, 2014; Kupferberg et al., 2016; Young et al., 2014). 

Compared to mild impairments in emotion recognition, individuals with depression show 

significantly lower response inhibition and psychosocial development, which are strongly correlated with 

the severity of depressive symptoms (Bora & Berk, 2016; Bora et al., 2013). The social signal 

transduction theory of depression proposes that social threats and adversity upregulate immune system 

components involved in inflammation. Key mediators of this response, known as pro-inflammatory 

cytokines, can trigger depressive symptoms (Slavich & Irwin, 2014). Meta-analyses have found that 

pharmacological treatments have positive effects on delayed recall but do not have statistically significant 

effects on cognitive control and executive function (Rosenblat et al., 2016). Therefore, current 

interventions for depression not only aim to reduce depressive symptoms but also aim to improve 

cognitive functioning, psychosocial development, and other aspects of social cognition and interaction. 

The main symptoms of anxiety include excessive fear and worry or avoidance of perceived 

ongoing threats. It can manifest in various forms such as separation anxiety, specific phobias, or social 

anxiety disorder (Penninx et al., 2021). It has been found to cause changes in structures like the medial 

temporal lobe and prefrontal cortex (Fonzo & Etkin, 2017). The genetic contribution to anxiety disorders 

is estimated to be around 35% (Meier & Deckert, 2019). A unique characteristic reaction in anxiety 

disorders is threat reactivity, which involves emotions, learning, and memory. This includes increased 

sensitivity to negative emotions related to errors and higher attention biases towards threats (Kircanski et 

al., 2018; LeDoux & Daw, 2018). Currently, both medication and psychological therapies for anxiety 

disorders have shown similar benefits (Bandelow et al., 2015). Cognitive Behavioral Therapy (CBT) has 

a larger effect on anxiety when compared to a waitlist control but has a small to moderate effect when 

compared to usual care or placebo (Penninx et al., 2021). Anxiety disorders often co-occur with other 

conditions, and research has found that inflammation responses occur not only in depression but also in 

anxiety disorders. Peripheral inflammation can affect brain regions involved in reward and threat 

sensitivity, such as the amygdala, as well as neurotransmitter systems like monoamines and glutamate in 

the presence of inflammatory cytokines (Felger, 2018). 

It is not difficult to see that different psychological disorders have different causes, course and 

prognosis.  

Does CBT work for all mental disorders? Does it have the same impact on different mental 

disorders? To address this question, this study divided the literature into three categories: depression 

disorders, anxiety disorders, and others. The analysis results can be found in Table 4. 

The combined effect size of CBT interventions for mental disorders was 0.482 (p<0.001), with a 

effect size of 0.573 (p<0.001) for depression, 0.357 (p<0.01) for anxiety, and 0.478 (p<0.001) for other 

mental disorders. These results indicate that CBT has a moderate positive impact on different mental 

disorders. 

 



 

 

A Study on the Impact of Cognitive Behavioral Therapy on Psychological Disorders: A Meta-Analysis Based on 32 Experimental Studies 148 

 

International Journal of Social  
Science Research and Review 

 

Volume 7, Issue 9 
September, 2024 

 

Table 4. Effects of cognitive behavioral therapy on different psychological disorders 

upper limit lower limit Z value P value

Blank control group 6 637 0.357 0.117 0.597 2.913 0.004

 Treatment control

group
9 1184 0.290 0.104 0.475 3.062 0.002

Blank control group 9 1717 0.478 0.332 0.623 6.439 0.000

Treatment control group 9 1506 0.339 0.237 0.441 6.521 0.000

Blank control group 8 1463 0.573 0.409 0.736 6.869 0.000

Treatment control group 11 1953 0.268 0.115 0.420 3.444 0.001

95% confidence interval asymptotics

random effects

model

group data size sample size
combined effect

size

Anxiety

Other

Depression

 

At the same time, we also compared the effect size of online and offline CBT for different 

psychological disorders. However, research has found that offline CBT is significantly less effective for 

anxiety than online CBT. See Table 5. A possible analysis and explanation for the lower effectiveness of 

online CBT interventions for anxiety could be attributed, in part, to the specific characteristics of the 

target population. In the control group, the overall effect was 0.229, and one study targeting internet 

interventions for cancer survivors did not significantly impact anxiety levels. After excluding this study, 

the overall effect became 0.353 < 0.652. In the treatment group, the overall effect was 0.165, and an 

internet intervention targeting alcohol-dependent patients did not affect anxiety levels. After excluding 

this study, the overall effect became 0.243 < 0.418. Even after adjustments, the online anxiety group's 

effect size remained significantly smaller than the offline anxiety group. Therefore, it is likely that the 

attention and sensitivity to threats inherent in individuals with anxiety disorders were further activated in 

the context of the COVID-19 pandemic from 2020 to 2023, leading to sustained high levels of anxiety. 

Additionally, patients struggling with anxious emotions may lack sufficient attentional resources to 

complete the corresponding treatment modules and ensure learning quality in an online intervention 

setting. Offline interventions allow for better completion of CBT intervention modules and provide 

supervision and feedback on intervention effects. The analysis results can be found in Table 5. 

Table 5. Effects of offline and online cognitive behavioral therapy on different psychological disorders 

 

Publication Bias  

Assessment Publication bias, also known as systematic error, refers to the deviation between 

research results or inference values and the true values. In the field of social science research, reporting 
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bias is commonly observed. It is essential to accurately evaluate the extent of reporting bias in order to 

minimize its impact on meta-analysis results. Therefore, evaluating publication bias is indispensable. Due 

to the relatively small sample size in this study, qualitative funnel plots and quantitative Begg's test were 

used to detect publication bias. Funnel plots provide a visual representation that allows researchers to 

visually assess the presence of bias in the research results. However, relying solely on visual assessment 

may lead to discrepancies among researchers. Begg's rank correlation test is a quantitative method to 

identify bias, which is suitable for small-sample studies. If Z>1.96 and P<0.05, bias exists; if Z<1.96 and 

P>0.05, bias does not exist (Jie, 2013). As shown in Figure 1, the points on the funnel plot are 

symmetrically scattered around the combined effect size of 0.482, indicating no apparent publication bias. 

The results of Begg's test showed Z=1.54<1.96 and P=1.36>0.05, indicating the absence of publication 

bias. Therefore, the combined effect size obtained in this study is relatively robust. 

 
Figure 1. Cognitive Behavioral therapy rendering 

Conclusion 

The research findings indicate that cognitive-behavioral therapy has a significant impact on 

improving psychological disorders. The meta-analysis of 32 relevant studies provides strong evidence 

confirming the positive effects of cognitive-behavioral therapy on individuals with psychological 

disorders. This finding offers important empirical support for the field of mental health, emphasizing the 

effectiveness of cognitive-behavioral therapy in treating psychological disorders. 

However, despite the positive conclusions drawn in this study, there are limitations to consider. 

Firstly, this study is limited by the quantity and quality of the selected research, which may affect the 

generalizability of the results. Secondly, due to data availability constraints, the authors were unable to 

explore the effects of cognitive-behavioral therapy on different populations, types of disorders, and 

treatment durations. Therefore, more targeted research is needed to verify the effects of cognitive-

behavioral therapy in specific populations and disorders. 

In future research, investigators can further expand the sample size to obtain more compelling 

conclusions and strengthen research on different populations, various types of psychological disorders, 

and individual differences. Additionally, emphasis should be placed on exploring the working 

mechanisms of cognitive-behavioral therapy to better understand its role in treating psychological 

disorders. Furthermore, combining cognitive-behavioral therapy with other treatment approaches can be 

explored to develop more effective treatment plans. Through continued in-depth research and exploration, 

personalized and effective treatment options can be provided to individuals with psychological disorders, 

making a greater contribution to the field of mental health. 
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