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Abstract
Objective: To systematically evaluate the effect of Acceptance and Commitment Therapy (ACT) on depressive disorders. Methods: The electronic databases of Web of Science Core Collection, Pubmed, EMBASE, Cochrane Library, PsycInfo, CNKI, Wanfang and Weipu were used to select relevant publications. Screening, data extraction, and quality assessment were undertaken following PRISMA guidelines for preferred reporting of systematic reviews and meta-analysis. RevMan5.4 was used for meta-analysis. Results: 11 studies with a total of 962 patients were included. Random-effects model analysis showed that ACT could effectively reduce the level of depressive symptoms in patients with depressive disorders (SMD=-1.05, 95%CI: -1.43~-0.66, P<0.00001), improve psychological flexibility (MD=4.84, 95%CI: 2.70~6.97, P<0.00001), and have good maintenance effect (SMD=-0.70, 95%CI: -1.15~-0.25, P=0.002). All differences were statistically significant. Conclusions: ACT not only improves depressive symptoms and psychological flexibility, but also has a good maintenance effect, and it is particularly effective in Chinese patients. Large randomized controlled trials are needed to validate the findings from this meta-analysis.
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Main text
Introduction
Depressive disorder is a common mental disorder, with significant and persistent low mood, lack of energy, and loss of interest as the main clinical manifestations[1]. Currently, the global annual prevalence of depressive disorder is approximately 6% [2], and the lifetime prevalence is approximately 18% [3]. It has been ranked as the third cause of the burden of disease worldwide by the World Health Organization in the "Global Burden of Disease Survey" that depressive disorders are the third largest disease burden in the world, and it has been projected to be first global disease burden by 2030 [4].
Acceptance and commitment therapy (ACT) is one of the third wave behaviour therapies, developed by an American psychology professor Steven C. Hayes in the 1990s, based on relational frame theory (RFT)[5], with interventions around psychological flexibility. This psychological intervention is based on empirical evidence to enhance psychological flexibility by adopting acceptance and mindfulness techniques, as well as commitment and coping strategies. According to RFT, human language and cognition rely on a relational framework, enabling individuals to comprehend their surroundings. However, this framework can also lead to emotional and cognitive distress, often accompanied by the tendency to avoid certain experiences [6-7]. Patients with depressive disorders often suffer from decreased psychological flexibility due to avoidance of negative experiences, which aggravates depressive symptoms [8-11]. Currently, ACT is used in patients with depressive disorders to improve mood, stabilize emotions, and establish and realize self-esteem [12], and has shown a good maintenance effect [13]。
There has been growing interest in using ACT as an effective intervention for patients with depressive disorders. However, there is a lack of research synthesizing currently available evidence to confirm its effectiveness comparing to other treatment interventions and its long-term effect which could offer guidance for its use in clinical practice. The current study aimed to systematically evaluate current evidence and conduct a meta-analysis to investigate its effectiveness for patients who met diagnostic criteria for  depressive disorders based on the Diagnostic and statistical manual of mental disorders (DSM).
Methods
The current review and meta-analysis were conducted following PRISMA guidelines for preferred reporting of systematic reviews and meta-analysis [14]. 
Search strategy
[bookmark: _Hlk121072423]The electronic databases of Web of Science Core Collection, Pubmed, EMBASE, Cochrane Library, PsycINFO, as well as CNKI, Wanfang and Weipu were used to select relevant publications before 25th July 2022. Search terms were used for Acceptance and Commitment Therapy (acceptance and commitment therapy OR acceptance based OR acceptance-based), and depressive disorders (depressive disorder OR depression OR depressive). Studies published in both English and Chinese in peer-reviewed journals were searched. We also examined reference lists of appropriate articles in order to identify additional relevant studies. Two investigators (BZ and QW) independently assessed the literature included in the review. Any discrepancies were discussed, and a consensus was reached.
Inclusion and exclusion criteria for study selection
The PICOS framework which focuses on the Population (P), Intervention (I), Comparison (C), Outcomes (O), and (S) study was used for study selection. Studies were included if they met the following criteria: (P) study participants met the DSM-IV diagnostic criteria for depressive disorders and participants did not have comorbid mental or medical conditions; (I): the active treatment group underwent ACT; (C) the control group were on the waiting list, or received treatment as usual, CBT or CT; (S): study designs were randomized controlled trials. Studies were excluded if they used ACT as an adjunctive treatment, or any of the above information was missing or not accessible. 
Data extraction 
Data were extracted using a pre-piloted structured form. In addition to bibliographic information, extraction processes sought the following data: population, sample size, sex (female %), age (Mean or Median or Range), severity of depression, treatment intervention and duration, outcome measures, and follow-up period (see details in Table 1). 
Quality assessment 
Two researchers independently evaluated the quality of the included studies according to the Cochrane Handbook 5.0.1 risk of bias assessment criteria. The content of the assessment includes random allocation method, allocation concealment, blinding of participants and researchers, blinding of outcome measurers, integrity of outcome data, selective reporting, and other sources of bias [15]. The evaluators make judgments of "low", "unclear" and "high" risk of bias for each of the above 7 items. All articles with low bias were graded A, some articles with low bias were graded B, and those without low bias were graded C. Two researchers independently evaluated the literature, any discrepancies were discussed within the research group until a consensus was reached. Eleven studies were assessed as B by two investigators (BZ and QW) independently, and Cohen’s Kappa coefficient was 1.
Statistical analysis 
RevMan 5.4 software was used to conduct meta-analysis on the included literature, including: 1) heterogeneity test: heterogeneity test was performed on multiple independent studies, and the I²was calculated. If P>0.05, there was no heterogeneity among multiple studies and the fixed effect model was used for analysis; if P≤0.05, the heterogeneity of multiple studies was statistically significant, then the random effect model was selected, and sensitivity analysis or subgroup analysis was used to explore the source of heterogeneity and its effect; 2) Combined effect size (ES) was calculated and statistically tested; the outcome measures of this study were numerical variables; 3) Outcome measures were presented by weighted mean difference (MD) and its 95% confidence interval (95%CI). When different scales were used for the same outcome, the standardized mean difference (SMD) was used for analysis.  
Results
Overview of the study selection
[bookmark: _Hlk140831550][bookmark: _Hlk37150327]The current review and meta-analysis were conducted following PRISMA guidelines for preferred reporting of systematic reviews and meta-analysis and the PRISMA checklist[47]. The PRISMA flow chart (see Figure 1) illustrates how studies were selected in this review and meta-analysis[16]. Our search strategy yielded an initial total of 5,340 articles including 5,163 articles in English and 177 articles in Chinese. 3,952 potentially relevant articles remained after duplicates were removed. The titles and abstracts of these articles were then screened and 3,892 articles were excluded. 60 full-length articles were then reviewed. Finally, 11 articles (involving 962 study participants) which met both inclusion and exclusion criteria were included.
Study characteristics and intervention approaches 
All 11 studies are randomised controlled trials, however, the forms of ACT delivery are diverse including 3 trials using group therapy [19,25,27], and 5 using individual therapy [17-18,22,24,26], and 3 trials [20-22] did not report specific delivery methods. ACT in 4 studies was delivered online [18,22,24,26]. Control groups included 5 studies [18,21-22,24,26] on the waiting list, 4 studies receiving treatment as usual [19-20,23,25], and one study [17] receiving CBT, and one study [27] receiving CT. In addition, 8 articles [17-18,21-22,24-27] reported follow-up assessmentsbetween 2 and 12 months, see details in Table 1.
Risk of bias assessment of the included studies
As indicated in Figure 2, there were low risks of selection bias, reporting bias, detection bias, and attrition bias across the included studies. However, there was high risk of performance bias in terms of blinding of participants and researchers due to the nature of the ACT delivery. In addition, funnel plot of standard error by Hedges' g 
was used to indicate any potential publication bias. As shown in Figure 3, the funnel plot showed marked asymmetry indicating heterogeneity amongst the studies which could be due to differences in outcome measures for depression, sample sizes, and analysis methods used across studies. 
Effect of ACT on depression
Eleven studies reported the effect of ACT on depression levels in 887 patients with depressive disorders. There was statistically significant heterogeneity among the studies (P<0.00001; I²=93%), therefore, the random effects model was used to conduct meta-analysis. There was significant treatment effect from ACT in comparison to other treatments, as shown in the forest plot in Figure 4. 
  Subgroup analyses were conducted based on different control groups. Among 11 studies, there were 5 studies using patients on the waiting list as the control [18,21-22,24,26] and meta-analysis revealed better treatment effect on depression from ACT (SMD=-0.89，95%CI：-1.24~-0.54，P＜0.00001). 4 studies used conventional treatment group as the control group [19,20,23,25] and there were better treatment effects of ACT in improving depression (SMD=-1.66，95%CI：-2.35~-0.98，P＜0.00001). However, when compared to studies using CBT and CT as control groups[17,27] , treatment effect on depression favoured CBT and CT treatment group instead of ACT (SMD=1.50，95%CI：0.05~2.95，P=0.04). Results were indicated in forest plots in Figure 5. The use of different control groups contributed to the high heterogeneity across studies (P=0.0005; I²=86.9%>50%).   
[bookmark: _Hlk122253019]  Subgroup analyses were also conducted based on regions of studies, as shown in forest plots in Figure 6. When looking at 4 studies conducted in China using waiting list or conventional treatment as control[18-20,26], there was no significant heterogeneity across studies (P=0.36；I²=7%) and the treatment effect on depression favoured ACT (SMD=-1.30，95%CI：-1.51~-1.08，P＜0.00001). Similarly, when looking at 3 studies conducted in Europe[21-22,24], there was no significant heterogeneity across studies (P=0.98；I²=0%＜50%) and the treatment effect on depression also favoured ACT (SMD=-0.58，95%CI：-0.82~-0.33，P＜0.00001). 
  Eight studies [13,14,17,18,20-23] completed follow-up assessments including 6 studies conducted within 3 months [14,17,19,21-23] and 2 studies conducted after 6 months. While. the beneficial effects of ACT were seen in the follow-up period (SMD=-0.70，95%CI：-1.15~-0.25，P=0.002), subgroup analyses revealed that the positive effect persisted at 3 months (SMD=-0.96，95%CI：-1.55~-0.37，P=0.001) but not after 6 (SMD=-0.16，95%CI：-0.56~0.24，P=0.43). The follow-up duration may contribute to the significant high heterogeneity across studies (P＜0.00001；I²=85%), see forest plots in Figure 7.  
Effect of ACT on psychological flexibility
Among the 11 studies, 5 studies [21-22,24-25,27] reported changes in psychological flexibility after intervention, and the heterogeneity among the studies was statistically significant (P<0.00001; I²=93 %), meta-analysis using random effects model did not reveal any statistical difference between ACT and control treatment group (MD=1.85, 95%CI: -5.13~8.83, P=0.60), see Figure 8. It may be due to the study of Mehdi et al. [25], in which patients were depressive disorder patients with physical disabilities, resulting in large individual differences in the samples. Heterogeneity was not statistically significant after excluding this study (P=0.80; I²=0%). In the remaining 4 studies[21-22,24,27], compared with the control group, ACT showed significant effect on improving psychological flexibility (MD=4.84, 95%CI: 2.71-6.96, P<0.00001), see Figure 8. 
Assessment of risk of bias
Summary assessments of the risk of bias were presented in Figure 2, which included an assessment of 6 biases in each of those 11 studies. As indicated, there was a high-performance bias in 7 studies and there were low risks of selection bias, allocation, and attrition bias across studies. Each risk of bias item was also presented as percentages across all studies in Figure 3. As shown in the funnel plot in Figure, the symmetrical distribution suggests that there was no publication bias across studies. And the Nfs,0.05=180.56＞5k+10=65, indicate that the meta-analysis results are stable[28].

Discussion
This study is the most up-to-date meta-analysis examining the effect of ACT for patients with depressive disorders. The findings highlight the beneficial effects of ACT on depression as well as its good maintenance effect 3 months after. The data also indicates that ACT can improve psychological flexibility which plays an important role in improving depression. Depression from an ACT perspective is seen as a consequence of psychological inflexibility, when individuals struggle with inner content such as thoughts and feelings which subsequently limits their ability to cope with emotional stress.[29] 
  Research has found that depressed patients have low psychological flexibility which may contribute to their low mood [30]. ACT may improve depression by modulating psychological flexibility. Studies have shown that changes in cognitive content alone are not effective in preventing the recurrence of depression [31], what is more important is how individuals respond to stress[8]. When individuals are faced with complex life events, they normally have thoughts of avoidance, and avoidance behaviour. While avoidance seems to be able to help individuals solve the problem at the time, it is often avoidance behaviour that causes patients more distress, increase their depression, reduce their psychological flexibility, and gradually form a negative cycle in the long run. The focus of ACT is to improve psychological flexibility,through practices like acceptance and cognitive dissociation.Individuals are encouraged to acknowledge and embrace their thoughts and emotions, and learn to detach themselves from them[8,32].
  Subgroup analysis showed that ACT was effective in improving depression regardless of whether the control group was a waiting group or a treatment as usual group. However, the effect of ACT intervention was less effective than that of the CBT/CT group which is consistent with the findings of Ying Zhao et al. [33] who compared the efficacy of CBT to ACT on depression. One recent meta-analysis suggests that group ACT was found to be significantly superior to CBT in reducing depressive symptoms and the effect size can vary depending on the number of sessions provided and the primary condition of participants recruited [34]. The efficacy of these therapies is still controversial. The results of meta-analysis by Ruiz et al. [35] suggest that ACT is better than CBT for depressive disorders. A study conducted by Zhao et al. suggested that the beneficial effects of ACT compared with the CBT in college students with higher level of depression were mainly reflected in the long-term maintenance effect [32]. While ACT is a viable alternative to existing treatment regimens [36], more research is still needed to verify its effectiveness.
  The current study also further examined the effect of ACT at different follow-up periods. The results showed that ACT had a good maintenance effect at 3 months compared with that of the control group, but its maintenance effect started to decrease afterwards, and there was no treatment effect at 6 and 12 month follow-up which is in line with a meta-analysis conducted by Bai et al. [42]. Evidence has also shown that ACT can maintain its treatment effect longer compared with CBT [31]. 
  It is worth noting that the findings of this study suggest a better treatment effect of ACT in Chinese patients with depressive disorders in comparison to those of European patients. This may be due to the fact that ACT incorporates many concepts that are closely related to Eastern culture [43], such as acceptance and Taoism's flow with nature [44], as well as mindfulness techniques derived from Buddhist culture. Therefore, ACT is more in line with Eastern culture and values, or the Chinese community is more likely to accept the core ideas of ACT, so it has better acceptance [45] and better treatment effect in Chinese patient population. This suggests that ACT may be a potentially more effective intervention technique for Chinese patient population, so more research is needed to develop and tailor ACT that fits the Chinese context [43].
  This review has certain limitations. Firstly, the limited number of studies meeting both inclusion and exclusion criteria, in particular, relatively small number of studies using a randomised controlled study design. Secondly outcome measures were mainly related to depressive symptoms and more research is needed to examine other behavioural changes and clinical outcomes, such as coping styles and quality of life. Thirdly, it should be noted that there was a high risk of performance bias due to difficulties in terms of blinding of participants and researchers [46]. Lastly, the exclusion of grey literature may limit the comprehensiveness and timeliness of the available evidence.

Conclusions
This study is the most up to date meta-analysis examining the effect of ACT for patients with depressive disorders. The findings highlight the beneficial effects of ACT on depression as well as its good maintenance effect 3 months after. The data also indicates that ACT can improve psychological flexibility which may act as a modulating factor in improving depression. In addition, the growing evidence from Chinese literature suggests its particular popularity in Chinese patient population. 
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