Prevalence and its determinants of perinatal anxiety in mainland China: a systematic review and meta-analysis
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Abstract
Background: Perinatal anxiety is among the most common mental health conditions that have a huge negative impact both on mothers and their children. This study aimed to establish summary estimates of the prevalence of perinatal anxiety and its influencing factors in Mainland China.
Methods: A systematic search was carried out from nine major English and Chinese electronic databases to identify studies published up to 15th, Feb. 2020 with data on the prevalence of perinatal anxiety. Two reviewers conducted data extraction and quality assessment. Meta-analysis was performed using a random-effects model. Subgroup and meta-regression analyses were performed when possible.
Results: 177 studies representing 206,190 women were included in the study. Pooled prevalence of perinatal anxiety was 16.7% (95% CI: 15.1% to 18.3%), with prenatal anxiety 16.8% (95%CI: 15.2% to 18.6%) and postpartum anxiety 14.5% (95%CI 10.4% to 19.7%). However, the overall estimates presented substantial heterogeneity (I2 = 98.84%). Qualitative summaries demonstrated some main risk factors of perinatal anxiety such as women with abnormal pregnancy-labor history, poor health status, pregnancy complications, and unplanned pregnancy, and some main protective factors such as high family income, good social support, good interpersonal relationship, and multiple delivery history.
Limitation: This review only included studies with a sample size of more than 250, and narratively summarized the risk and protective factors of perinatal anxiety without meta-analysis.
Conclusion: Varying degrees of perinatal anxiety is prevalent among Chinese women. Screening and evidence-based interventions are urgent and necessary to address this public concern and promote their health and well-being. 
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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Maternal perianal mental health has always been a major public health issue because of its certain adverse impact on the well-being of the mother, her baby, and the family (Howard et al., 2014; Stein et al., 2014). Pregnancy brings along numerous changes including physical, social, and psychological aspects, which increase women's risk of mental problems, especially in low- and middle-income (LAMICs) countries (Fisher et al., 2012). Anxiety is among the most common mental health conditions in women during the perinatal period from pregnancy to 12 months postpartum (Kendig et al., 2017). Some studies have found that anxiety is often comorbid with, or even more common than depression during pregnancy, and is associated with postpartum depression in many countries (Heron et al., 2004; Kessler et al., 2002; Nasreen et al., 2010). However, perinatal anxiety has received relatively limited attention.
Perinatal anxiety can have a huge negative impact both on women and their children. Women with prenatal anxiety have been associated with a greater tendency for caesarean section (Rubertsson et al., 2014), a higher fear of childbirth (Hall et al., 2009), eating disorders (Micali et al., 2011), reduced effective coping strategies (George et al., 2013), and even an increased risk of suicide (Farias et al., 2013). Simultaneously, prenatal anxiety has been considered to be related to adverse birth outcomes including intrauterine growth restriction (Lobel et al., 2008; Schetter, 2011), premature labor (Hasanjanzadeh and Faramarzi, 2017; Lobel et al., 2008; Staneva et al., 2015), and low birth weight (Hasanjanzadeh and Faramarzi, 2017). Anxiety during pregnancy may also adversely affect the mother-infant bond (Tietz et al., 2014). Moreover, maternal perinatal anxiety has a far-reaching impact on children. Offspring of pregnant women with perinatal anxiety had an increased risk of hyperactivity disorder/attention deficit (Glover et al., 2009; O'Connor et al., 2002a; O'Connor et al., 2002b; Rice et al., 2010), depressive symptoms, impulsivity, and adolescent cognitive impairment (Pawlby et al., 2009; Van den Bergh et al., 2005). 
A recent study estimated the prevalence of perinatal depression was 16.3% in China, which was similar to LAMICs but higher than that in high-income countries (Nisar et al., 2020). Many studies have demonstrated numerous influencing factors of perinatal mental problems including psychological, social, and biological exposures. In China, the first generation of the post-one-child policy has reached childbearing age in the past decade, most of which are the first pregnancy and delivery (Ding, 2015a). Some studies from China showed that primiparas are more likely to suffer from perinatal anxiety and depression, which requires more effective prevention and treatment(Cui, 2013). In addition, some traditional cultures like gender preference for the male child were found to be associated with anxiety and depression among Chinese mothers (Kang et al., 2016; Nisar et al., 2020). These characteristics suggest the need to study the mental health of perinatal women in the current historical context of China.
The prevalence of self-reported anxiety symptoms in each trimester of pregnancy was estimated to be 18.2%−24.6% in international studies (Dennis et al., 2017). Many studies have focused on perinatal anxiety in Chinese women but there may be great differences among regions in China. So far as we know, there is no systematic review of the prevalence of perinatal anxiety in mainland China. We conducted a systematic review and meta-analysis of the prevalence of perinatal anxiety and its determinants in mainland China, helping us better understand the perinatal anxiety of pregnant women, and providing a basis for the formulation of maternal health policies and guidelines to improve the welfare of women and their children.

2. Methods
This systematic review and meta-analysis was based on PRISMA guidelines (Stewart et al., 2015). The registration number of the protocol of this review on PROSPERO is CRD42020170093 (Yang et al., 2020). 
2.1. Search procedure and selection of studies
The pre-test search strategy was used to conduct a bilingual system search on nine electronic bibliographic databases: Pubmed, Embase, Web of Science, PsycINFO, CINAHL Plus, China National Knowledge Infrastructure (CNKI), Wanfang Database, VIP Database, and China Biology Medicine disc (CBMdisc). The search strategy in Embase is shown in Appendix Table S1. Hand searches were also performed. Unpublished studies will not be included. According to the study in PICOS format, the inclusion criteria are as follows: Participants: studies focusing on women aged 18 years or older, who were pregnant or in the postpartum period (defined as ≤12 months after childbirth) were included. Intervention: studies reporting the prevalence of perinatal anxiety were included. Control: none. Outcomes: measurement and reporting of perinatal anxiety scores using a validated self-report scale or clinician-administered measure. Study design: studies with cross-sectional and cohort designs (only baseline data) were included.
All databases were searched from inception to 15th, Feb. 2020. We didn’t restrict the language and the date of publication of the studies. EndNote was used to remove duplicate articles, followed by two researchers working independently to screen the titles and abstracts of the included articles and then full-text screening. Finally, the bibliography of all the included articles was searched by hand. Two researchers discussed differences to reach a consensus, with a third researcher involved when necessary. 
The cross-sectional or cohort studies (only baseline data) published in peer-reviewed journals that reported the estimated prevalence of anxiety of women in the pregnant or postpartum period were included. In addition, we included studies using effective psychological scales such as the Self-Rating Anxiety Scale (SAS) and Hamilton Anxiety Scale (HAMA). We only included studies published in English and Chinese. We also included only studies with a sample size of at least 250 people to obtain accurate prevalence estimates and to ensure that the studies have a representative study sample, high confidence level (95 to 99%), precise prevalence estimates, and low margin of error (Saha et al., 2008). We excluded the reviews (narrative and systematic, conference proceedings, case reports, qualitative studies, editorials, opinion papers, and letters), the studies from the Hong Kong and Macau, and studies focusing on a very specific sub-population (e.g., people with a specific disease or disability/condition or specific occupational groups).
2.2. Data extraction and study quality assessment
The study information was extracted using a piloted data extraction form by the first reviewer, and the second reviewer crosschecked all extracted data for accuracy. We extracted the study parameters including first author and year of publication, study design, geographical location, sample size, sampling procedures (e.g., randomized vs. convenience sampling), response rate, perinatal time points (i.e., prenatal of first, second or third trimester, or postnatal), the instrument/measurement of anxiety and cut-off scores, type of instrument/measurement (i.e., standardized measurement or self-developed), evidence of reliability and/or validity of the measurement instrument, reported prevalence of anxiety. Any discrepancies in data extraction are resolved through discussions between the reviewers. To determine the influencing factors of perinatal anxiety in China, we listed specific risk and protective factors for narrative synthesis.
Two reviewers independently completed the quality assessment of the included studies, using an adapted version of the Newcastle-Ottawa risk of bias tool (Stang, 2010), including the following parts: the representativeness of the sample, the adequacy of the sample size, the comparability between the respondents and non-respondents and the satisfactory response rate, the use of common psychological measurement scales and effective cut-off scores, the quality of the descriptive statistics report, the state of informed consent, the ethical approval adopted and the reliability and validity of the scale used in the research.
2.3. Quantitative data synthesis
Meta-analysis was performed using Comprehensive Meta-Analysis Software (V.3, Biostat Inc. NJ, USA). Data on the proportion of women with perinatal anxiety and total sample size were extracted from individual studies, to generate pooled estimates with exact binomial and associated 95% confidence intervals. These data were transformed to their logits before meta-analysis to stabilize variances (Doi and Williams, 2013) . Due to expected heterogeneity in the data, a random-effects model was employed to yield pooled prevalence estimates of perinatal anxiety (Borenstein et al., 2010). Heterogeneity across the studies was estimated using the Cochran’s Q statistic. The I2 statistic was used to quantify the percentage of the variability in effect estimates due to heterogeneity across the studies. Sensitivity analyses were performed to identify any outliers in the meta-analysis. Egger’s regression statistic and funnel plot were used to assess the presence of any publication bias (Sutton et al., 2000). In case of significant publication bias, the trim & fill method was used to both identify and correct the asymmetry of the funnel plot, to yield corrected pooled prevalence. Subgroup analyses were used to identify moderators of perinatal depression: study design (cross-sectional vs. cohort), measurement scales, parity (primipara vs. multipara), geographical location (provinces, south vs. north) and publication date (<2010 vs. ≥2010). Meta-regression analysis with random effects and maximum likelihood method was performed by regressing logit event rates in each study with variables including average age, gross domestic product (GDP) of province, and study quality assessment score (Borenstein et al., 2009). 

3. Results
3.1. Study selection
The search process and exclusion of studies are shown in Fig. 1. A total of 20,136 records were retrieved from nine databases. After deleting 6,369 duplicate records using Endnotes, the title and abstract were screened, and another 13,224 records were deleted, that is, 543 studies met the full-text screening conditions. The final data analysis included 177 studies which were from 29 provinces in mainland China with a sample size of 206,190 perinatal Chinese women (Fig. 2). 
3.2. Characteristics of included studies
The characteristics of the included studies are presented in Appendix Table S2. Most of them were cross-sectional studies (n = 154), and there were only 23 longitudinal studies. A total of 117 studies used reliable and validated scales as measurement, while 57 studies did not report the reliability and 60 studies did not report the effectiveness of measurements. There were 21 studies on primipara, 9 studies on postmenopausal women, and the other studies did not specify the parity of the participants. The most commonly used scale for assessing perinatal anxiety is Self-Rating Anxiety Scale (SAS) (n = 107), followed by the Hospital Anxiety and Depression Scale (HADS) (n = 22), State-Trait Anxiety Inventory (STAI) (n = 13), Pregnancy-related Anxiety Questionnaire (PAQ) (n = 12), Hamilton Anxiety Scale (HAMA) (n = 9), Generalized Anxiety Disorder-7 (GAD-7) (n = 4), the Symptom Checklist-90 (SCL-90) (n = 4), Beck Anxiety Inventory (BAI) (n = 3) and SAI subscales in STAI (n = 3). 
The study samples of 177 studies were representative. Response rates were reported in 62 studies and not reported in 115 studies. 139 studies reported descriptive statistics and 38 did not. 134 studies reported the informed consent process, while 43 studies did not. 25 studies reported on the ethical review process, while 152 did not. Most studies reported prenatal anxiety (n = 156), 17 studies reported postpartum anxiety, and 4 studies reported both. The majority of studies used convenience sampling (n = 159) rather than random sampling. 
3.3. Pooled prevalence of perianal anxiety 
Using the random effect model, the pooled prevalence of perinatal anxiety was 17.46.7% (95% CI 16.25.1% to 18.73%) (Appendix Fig. S1). There was substantial heterogeneity in studies se data are highly heterogeneous (Q=1511625265.1141, P < 0.001), with an I2 value of 98.9384%. Sensitivity analysis by removing individual studies sequentially did not show any substantial change to the conclusion. Visualization of Begg’s funnel plot and Egger's regression statistic (intercept = -43.53, S.E=1.0429, P <= 0.0016) revealed significant publication bias (Fig. 3). Using trim-and-fill procedures with random effects model suggested imputation of 26 53 studies to the right of the mean, yielding an adjusted pooled prevalence of 22.100.16% (95% CI: 20.6018.30% to 23.682.26%).
A total of 156 237 studies (n=185407325232) reported the prevalence of prenatal anxiety, with a pooled prevalence of 17.46.8% (95% CI: 16.15.2% to 18.86%, I2= 98.96%). After adjusting for significant publication bias (Egger’s regression p < 0.001), pooled prevalence for prenatal anxiety was estimated to be 22.42% (95% CI: 20.76% to 24.17%). 
Prevalence of postpartum anxiety was reported in 17 25 studies (n = 1628520,066), with a pooled prevalence of 17.54.5% (95% CI: 13.50.4% to 22.419.7%, I2= 98.93%). There was no evidence of publication bias (Egger’s regression p = 0.32). Only four nine studies reported the prevalence of anxiety among a sample of both prenatal and postpartum women, yielding a pooled prevalence of 17.19.6% (95% CI: 11.00.2% to 25.534.3%, I2= 98.61%).). Fig. 4 and Table 1 present the details of pooled prevalence of anxiety at different times of assessment. However, these differences in prevalence according to the timing of the perinatal period did not yield statistical significance.
Subgroup analysis of anxiety assessments showed that there were significant differences in the prevalence of perinatal anxiety measured by different outcome measurements (Q=65.3448.17, P < 0.001). The prevalence reported using the BAI SAI was the highest at 34.2%23.6 (95% CI: 19.712.1% to 52.540.8%), and HADS the lowest (7.63%, 95% CI: 5.85% to 9.76%) (Fig. 5). Subgroup analysis of provinces also showed great heterogeneity, and the difference was statistically significant (p=0.001). Ningxia reported the highest prevalence of perinatal anxiety (48.968.4%, 95% CI: 27.0%33.9% to 71.290.1%), and Hainan reported the lowest (6.5%, 95% CI: 2.54% to 15.86.7%) (Fig. 6). However, these subgroup analyses should be interpreted with caution due to imprecise effect sizes. 
The North-South boundary of China is the Qinling- Huaihe River area. According to this boundary, the provinces are divided into two groups: the south and the north. The subgroup analysis results show that the prevalence of perinatal anxiety among women in the north (19.720.7%, 95% CI: 17.69% to 22.03.7%) was significantly higher than that in the south (15.84.4%, 95% CI: 14.32.7% to 17.36.4%), and the difference was statistically significant (Q=10.134.90, P < 0.0101). In order to understand the impact of the one-child policy enacted in 1980 in China, we conducted a subgroup analysis of studies that were published before and after the year 2010. The choice of this cut-off was based on the assumption that the majority of respondents in studies reporting data prior to 2010 reached childbearing age and gave birth during the enactment (1980) and relaxation (2013) of the one-child policy. Our result showed that the prevalence of perinatal anxiety was not significantly different from studies published before and after the year 2010 (Q=2.731.15, P = 0.0928). The details of the above results of subgroup analyses are shown in Appendix Table S3. Prevalence also differed by study design where cross-sectional studies yielded higher estimates of prevalence of perinatal anxiety (18.3%, 95% CI: 16.9% to 19.7%) than prospective ones (13.3%, 95% CI: 11.0% to 16.0%). Prevalence of perinatal anxiety during the COVID period was significantly higher (22.3%, 95% CI: 18.5% to 26.6%) than before (16.8%, 95% CI: 15.5% to 18.1%).
Meta-regression analysis showed that provincial GDP, the average age of mothers, and quality of studies year of publication, the timing of assessment, and year of discontinuation of the one-child policy were not significantly associated with the prevalence of perinatal anxiety in mainland China (Fig. 7 and Table 2).
3.4. Risk and protective factors of perinatal anxiety
This study qualitatively summarized the main risk and protective factors of the prevalence of perinatal anxiety (Table 3). The most-reported risk factors are maternal related factors including an abnormal pregnancy-labor history (such as abortion or giving birth to an abnormal child), poor health status, pregnancy complications, severe pregnancy reaction, worrying about their health or the safety of their children, lack of related knowledge, higher pressure, multiple pregnancies, and unplanned pregnancy. Moreover, some social environment factors including poor marital relationships, pregnant women dissatisfied with living conditions, and poor family economic status were also suggested as risk factors for the prevalence of perinatal anxiety.
In addition, studies have demonstrated some main protective factors for the prevalence of perinatal anxiety, which include high family income, high maternal age, pregnant women with high educational background and good social support, good interpersonal relationships, and multiple delivery history.

4. Discussion
4.1. Main findings
Perinatal anxiety is one of the priorities of public health. In recent years, it has attracted more and more attention from all walks of life around the world. To our knowledge, this is the first systematic review of perinatal anxiety for Chinese mainland women including studies published in both English and Chinese. 177 studies involving 206,190 women from 29 provinces were included. The main findings are that the prevalence of prenatal anxiety was 16.8%, and the prevalence of postpartum anxiety dropped to 14.5%. Overall, the pooled prevalence of perinatal anxiety among Chinese women was 16.7%. As we all know, anxiety and depression usually exist at the same time. A recent systematic review pointed out that 19.7% and 14.8% of Chinese women suffer from depression before and after childbirth (Nisar et al., 2020). This may explain the decline in the prevalence of postpartum anxiety. The overall estimated prevalence of anxiety in the prenatal period in Mainland China was similar to that in high-income countries but lower than that in LMICs (Dennis et al., 2017). In general, our results indicate that anxiety is a common mental health problem among Chinese perinatal women, and the prevalence of anxiety in the maternal population is significantly higher than that in the general adult population (Alonso et al., 2007; Wittchen and Jacobi, 2005).
The definition of perinatal anxiety in all included studies was based on self-reported scales rather than using common diagnostic interviews for various anxiety disorders such as the Mini-International Neuropsychiatric Interview or the Structural Clinical Interview for DSM. We found that the most commonly used measurement scale in this study is SAS rather than STAI, which was inconsistent with a previous study (Meades and Ayers, 2011). Self-reported measurements do have some limitations such as they may overestimate the prevalence. However, they are of high value in the assessment and management of perinatal mental health in the fields of gynecology, obstetrics, and public health. In order to reflect the heterogeneity of the measurement scales included in this meta-analysis, we performed a subgroup analysis to show the pooled prevalence measured by each instrument. The results also showed significant heterogeneities based on scales except for the BAI.
Subgroup analysis based on region showed that the prevalence of perinatal anxiety among women in the north was significantly higher than that in the south. A possible explanation is the relative lack of mental health resources in the north compared to the south of China (Patel et al., 2016). A study pointed out that the socio-economic gap between different regions in China was a vital factor leading to the inequality of maternal health among different provinces in China (Guo and Huang, 2019). In order to explore whether the prevalence of anxiety was associated with economic development level, meta-regression analysis did not reveal a significant association between provincial GDP and the prevalence of perinatal anxiety. However, a significant inverse association between provincial GDP and depression rates was found among Chinese mothers (Nisar et al., 2020).
4.2. Influencing factors of perinatal anxiety
Our study found that most risk factors for perinatal anxiety were maternal or fetal related. Pregnant women with pregnancy complications or a history of adverse pregnancy and childbirth are more likely to suffer from anxiety disorders because they are worried about whether they can safely survive this pregnancy and give birth smoothly, and whether their physical condition will affect the baby's health. Poor physical health status of pregnant women, such as illness during pregnancy and the need to take medicine, is another risk factor for perinatal anxiety. Medication during pregnancy may lead to accidental abortion or fetal malformation. Therefore, pregnant women who need medication during pregnancy often worry too much about fetal health and causing anxiety. More serious pregnancy reactions, such as heartburn or severe vomiting will make pregnant women worry about their insufficient or unbalanced nutritional intake which will lead to fetal nutritional problems. Pregnant women often experience greater mental pressure due to the uncertainty of the pregnancy process and delivery outcome, such as fear of fetal health, delivery pain, and delivery safety (Kong, 2019), which is easy to produce anxiety.
Lack of knowledge of pregnancy, childbirth, and parenting is another risk factor. If pregnant women have a low education level, lack of health awareness, or childbirth experience, they can not deal with abnormal conditions independently and take effective coping strategies, which is easy to lead to anxiety (Wu, 2016). The current study also found that unplanned pregnancy is a risk factor for perinatal anxiety, because these pregnant women usually do not adjust their diet, medication, and other living habits before pregnancy, and will worry about the health of themselves and the fetus. At the same time, the sudden pregnancy disrupted their life, resulting in greater emotional fluctuations, thus causing anxiety.
Husband is the most important source of social support for pregnant women. This study found that marital discord is associated with a high risk of perinatal anxiety. Consistent with a previous study (Hu et al., 2014), the relationship between husband and wife can greatly affect the mood of pregnant women during pregnancy and after delivery. Pregnant women who are dissatisfied with their living conditions and have a lower family economic level are more likely to be anxious. Crowded housing conditions or poor family finances can increase pregnant women's worries about their future life and the financial burden of raising a new baby. 
In addition, the current study summarized the main protective factors for perinatal anxiety. A high family economic level is a protective factor for perinatal anxiety. Studies have shown that subjective well-being, psychological well-being, social well-being, and comprehensive well-being increase with the growth of family economic income (Li and Chen, 2016). Pregnant women with a higher family economic level will have less burden on life and childcare, fewer worries about their future life, and therefore less anxiety. Interestingly, we found that high maternal age is a protective factor for perinatal anxiety, although it can lead to many adverse pregnancy outcomes (Attali and Yogev, 2021). Pregnant women of higher age have a relatively rich social experience, and high psychological and physiological tolerance, so they can well coordinate the impact of pregnancy on themselves and are less likely to suffer from anxiety. 
Pregnant women with good interpersonal relationships and high levels of social support are less likely to have anxiety. Social support refers to the intimate relationship, community belonging, self-worth, materials, information, and emotional support that individuals feel they have been provided by others (Li and Zhou, 2014). Therefore, good social support can effectively relieve the anxiety of pregnant women during pregnancy. The higher educational background of pregnant women is also one of the protective factors. These pregnant women usually have more health knowledge or more ways to obtain health knowledge and are more fully prepared for pregnancy, delivery, and childcare, so they have a less psychological burden. Another protective factor was multiple delivery history. Pregnant women with childbirth experience have a lower prevalence of anxiety disorders, because these women have a certain understanding of pregnancy and childbirth, and therefore have a reduced risk of anxiety.
5. Limitations
There are some limitations in this systematic review, such as only including studies with a sample size of more than 250 individuals, and only a narrative summary of the risk and protective factors of perinatal anxiety without meta-analysis. Another limitation is very large heterogeneity among studies was observed in meta-synthesis, which may be caused by several factors, including different study designs, pregnant women in different trimesters, studies from various regions, and different measurement scales. It should be noted that the sensitivity and specificity of self-reported instruments vary greatly. Therefore, a combination of screening scales and diagnostic clinical interviews are used to assess anxiety in future studies.
6. Conclusion
 In conclusion, our systematic review and meta-analysis indicate that varying degrees of perinatal anxiety is prevalent among Chinese women. Several risk and protective factors are associated with the prevalence of perinatal anxiety. China has made great strides in improving the health of its citizens in recent decades, and we believe that maternal mental health is a very important public health priority and that perinatal anxiety deserves the same attention as perinatal depression. Screening and evidence-based interventions are therefore needed to reduce the exposure of Chinese women and children to mental health problems such as perinatal anxiety and promote their health and well-being.

[bookmark: _Hlk103604589]Declaration of Competing Interest
None.

[bookmark: _Hlk103604406]Funding
This study was supported by the Chinese Medical Association Publishing House (CMAPH-NRP2019005) and China Medical Board (21-419). 

Role of the funding source
The funder of the study had no role in study design, data collection, data analysis, data interpretation, or writing of the report. The corresponding author had full access to all the data in the study and had final responsibility for the decision to submit it for publication.

Acknowledgments
The authors acknowledge the funding from the Chinese Medical Association Publishing House and China Medical Board. 

Author contributions
LY, AR and XL conceived and designed the study. LY, JS and YN searched, screened and did the data extraction. JS, AN conducted the data analysis with supervision from AW. JS and LY first drafted the paper and all the authors revised and approved it.

References
Alonso, J., Lepine, J.P., Committee, E.S.M.S., 2007. Overview of key data from the European Study of the Epidemiology of Mental Disorders (ESEMeD). J Clin Psychiatry 68 Suppl 2, 3-9.
Attali, E., Yogev, Y., 2021. The impact of advanced maternal age on pregnancy outcome. Best Pract Res Clin Obstet Gynaecol 70, 2-9.
Borenstein, M., Hedges, L.V., Higgins, J., Rothstein, H.R., 2009. Introduction to meta-analysis. Wiley, New York.
Borenstein, M., Hedges, L.V., Higgins, J.P., Rothstein, H.R., 2010. A basic introduction to fixed-effect and random-effects models for meta-analysis. Res Synth Methods 1, 97-111.
Chen, R., 2016. Changes of pregnancy related anxiety and its influencing factors of 3841 pregnant women in Beijing (Chinese). Journal of Clinical Medicine in Practice 20, 98-101.
Cui, H., 2006. An Investigation and Analysis On Pregnant Women’ s Mental Health and Its Related Social Factors (Chinese). China Medical University.
Cui, Y., 2013. Study on the psychological stress, anxiety, depression and relevant factors of primipara in the third trimester (Chinese). Guangzhou Medical University.
Dennis, C.L., Falah-Hassani, K., Shiri, R., 2017. Prevalence of antenatal and postnatal anxiety: systematic review and meta-analysis. Br J Psychiatry 210, 315-323.
Ding, X., 2015a. Promote natural birth and reduce the cesarean rate (Chinese). Beijing Medical Journal 37, 613-615.
Ding, X.X., 2015b. The Course of Maternal Pregnancy-Related Anxiety across Pregnancy and Effects on Neonatal Outcomes: A Longitudinal Cohort Study (Chinese). Anhui Medical University.
Doi, S., Williams, G.M., 2013. Methods of Clinical Epidemiology. Springer.
Farias, D.R., Pinto Tde, J., Teofilo, M.M., Vilela, A.A., Vaz Jdos, S., Nardi, A.E., Kac, G., 2013. Prevalence of psychiatric disorders in the first trimester of pregnancy and factors associated with current suicide risk. Psychiatry Res 210, 962-968.
Fisher, J., Cabral de Mello, M., Patel, V., Rahman, A., Tran, T., Holton, S., Holmes, W., 2012. Prevalence and determinants of common perinatal mental disorders in women in low- and lower-middle-income countries: a systematic review. Bull World Health Organ 90, 139G-149G.
Gao, Y., Wang, W., Huang, D., Liu, H., 2014. Analysis of anxiety and depression status and influencing factors among parturient pregnant women (Chinese). Anhui Medical Journal, 493-496.
George, A., Luz, R.F., De Tychey, C., Thilly, N., Spitz, E., 2013. Anxiety symptoms and coping strategies in the perinatal period. BMC Pregnancy Childbirth 13, 233.
Glover, V., Bergman, K., Sarkar, P., O'Connor, T.G., 2009. Association between maternal and amniotic fluid cortisol is moderated by maternal anxiety. Psychoneuroendocrino 34, 430-435.
Guo, Y., Huang, Y., 2019. Realising equity in maternal health: China's successes and challenges. Lancet 393, 202-204.
Hall, W.A., Hauck, Y.L., Carty, E.M., Hutton, E.K., Fenwick, J., Stoll, K., 2009. Childbirth fear, anxiety, fatigue, and sleep deprivation in pregnant women. J Obstet Gynecol Neonatal Nurs 38, 567-576.
Hasanjanzadeh, P., Faramarzi, M., 2017. Relationship between Maternal General and Specific-Pregnancy Stress, Anxiety, and Depression Symptoms and Pregnancy Outcome. J Clin Diagn Res 11, Vc4-Vc7.
He, P., Huang, Y., Lu, M., Huang, L.H., 2014. Analysis on gestational and postpartum psychological statuses and influencing factors in 419 pregnant women(Chinese). Maternal & Child Health Care of China 29, 3731-3735.
He, P., Zhao, J.B., Bai, Y.X., Chen, B.Y., Wang, L., Pan, J.H., Zheng, H., Zhao, Q.G., Wan, G.B., 2007. An investigation on the incidence of postpartum anxiety and its related factors in old city zones of Guangzhou (Chinese). Maternal and Child Health Care of China, 2780-2783.
Heron, J., O'Connor, T.G., Evans, J., Golding, J., Glover, V., Team, A.S., 2004. The course of anxiety and depression through pregnancy and the postpartum in a community sample. J Affect Disorders 80, 65-73.
Howard, L.M., Molyneaux, E., Dennis, C.L., Rochat, T., Stein, A., Milgrom, J., 2014. Non-psychotic mental disorders in the perinatal period. Lancet 384, 1775-1788.
Hu, H.P., Wu, Z.G., Wu, R.Q., Zhang, S.J., 2014. The Prevalence of Anxiety and Depression in Late Pregnant Women before and after Childbirth (Chinese). Chinese Journal of Clinical Psychology 22, 110-114.
Hu, H.Q., Zhang, J., Zhao, W., Tian, T., Huang, A.Q., Wang, L.L., 2017. The occurrence and determinants of anxiety and depression symptoms in women of six counties/districts in China during pregnancyMental health outcomes among Chinese prenatal and postpartum women Chinese Journal of Preventive Medicine 51, 47-52.
Hu, Y., 2011. Anxiety, depression and influencing factors of pregnant women before labor (Chinese). Central South University.
Huang, W.M., Chen, X.M., Chen, S.X., Wei, X.Q., Wang, X.M., Lin, J., 2016. Investigation and analysis of anxiety and depression in 16621 pregnant women (Chinese). Fujian Medical Journal 38, 159-161.
Jia, X.M., Hao, J.H., Zhu, P., Zhu, R.P., Tao, R.X., Liu, Q., Liu, H.Y., Tao, F.B., 2016. Prevalence and influencing factors of psychosocial stress among pregnant women of first trimester in Hefei city (Chinese). Chinese Journal of Public Health Management 32, 257-261.
Jiang, F., Wang, X., Huang, L.J., Yuan, Y.Z., Xia, W.J., Qu, Y.X., Lu, H., 2013. Evaluation of intervention and analysis of mental health state of pregnant women in Tianhe and Zengcheng district of Guangzhou and its effect factors (Chinese). Medical Journal of Chinese People's Health 25, 21-26.
Kang, Y.T., Yao, Y., Dou, J., Guo, X., Li, S.Y., Zhao, C.N., Han, H.Z., Li, B., 2016. Prevalence and Risk Factors of Maternal Anxiety in Late Pregnancy in China. Int J Environ Res Public Health 13.
Kendig, S., Keats, J.P., Hoffman, M.C., Kay, L.B., Miller, E.S., Moore Simas, T.A., Frieder, A., Hackley, B., Indman, P., Raines, C., Semenuk, K., Wisner, K.L., Lemieux, L.A., 2017. Consensus Bundle on Maternal Mental Health: Perinatal Depression and Anxiety. Obstet Gynecol 129, 422-430.
Kessler, R.C., Andrade, L.H., Bijl, R.V., Offord, D.R., Demler, O.V., Stein, D.J., 2002. The effects of co-morbidity on the onset and persistence of generalized anxiety disorder in the ICPE surveys. Psychol Med 32, 1213-1225.
Kong, Y.X., 2019. Study on status of prenatal anxiety and its influencing factors (Chinese). Jilin University.
Li, J.Q., Cao, S.Y., Yu, X.Y., 2016a. The level and influencing factors of pregnancy-related anxiety among pregnant women during mid-late pregnancy (Chinese). Chinese Journal of Nursing 51, 798-803.
Li, O., Juan., L., Fan, F.M., Liu, Z.H., Wang, H.Q., Ma, D., 2013. Study on anxiety status of pregnant women and its related factors (Chinese). Chinese Journal of Family Planning 21, 36-39.
Li, Q.M., Chen, Z.X., 2016. Effects of Urban Economy and Family Income on Urban Residents' Sense of Well-being (Chinese). Journal of Southwest Jiaotong University(Social Sciences) 17, 76-83.
Li, S., Shan., Bei, W.W., Zhang, X.Q., Zhao, X., Tang, Z.H., 2016b. Analysis of anxiety and depression status and influence factors among pregnant women (Chinese). China Journal of Modern Medicine 26, 124-128.
Li, S.S., 2017. A study on the relationship between anxiety, stress and its relationship with preterm delivery (Chinese). Guangxi Medical University.
Li, X.R., Zhou, W.X., 2014. The correlation between social support and anxiety of pregnant women in late pregnancy (Chinese). Chinese and Foreign Medical Research 12, 76-78.
Li, Y.X., Kong, Z.G., Song, S.H., 2016c. Study on the detection rate and influencing factors of anxiety and depression symptoms of rural pregnant women in Nanhe County, Hebei Province (Chinese). Journal of Traditional Chinese Medicine University of Hunan 36, 1371.
Li, Z.Y., 2015. Study on the factors of pregnant women in prenatal anxiety and life satisfaction status and influence (Chinese). Jilin University.
Li, Z.Y., Kang, Y.T., Zhao, C.N., Han, H.Z., Yao, Y., 2016d. Study on anxiety status and its influencing factors of late pregnancy women (Chinese). Chinese Clinical Nursing 8, 97-100.
Li., W., Tao, F.B., Gong, H., Qing.Qing., S., Guo, T.T., Hu, M., Lu, H., 2012. Analysis on the detection rate of depression and anxiety symptoms and its influencing factors in 292 pregnant women in Suzhou (Chinese). South China Journal of Preventive Medicine 38, 54-56,60.
Liang, X.Y., Liu, D.G., Yang, B.F., 2007. An analysis of logistic regression of anxiety and depression for postpartum (Chinese). Chinese Journal of Behavioral Medicine and Brain Science 16, 511-512.
Liu, X.Y., Jia, L.N., Cai, Q., Liu, L., 2018. Analysis on risk factors of anxiety and depression in pregnant women in partial areas of Ningxia (Chinese). Maternal & Child Health Care of China 33, 2080-2084.
Lobel, M., Cannella, D.L., Graham, J.E., DeVincent, C., Schneider, J., Meyer, B.A., 2008. Pregnancy-specific stress, prenatal health behaviors, and birth outcomes. Health Psychol 27, 604-615.
Lu, L., Duan, Z.Z., Wang, Y.Y., Wilson, A., Yang, Y., Zhu, L.J., Guo, Y., Lv, Y.L., Yang, X.N., Yu, R.J., Wang, S.L., Wu, Z.Y., Jiang, P., Xia, M.Q., Wang, G.S., Wang, X.X., Tao, Y., Li, X.H., Ma, L., Huang, L.M., Dong, Q., Shen, H., Sun, J., Li, S., Deng, W., Chen, R.S., 2020. Mental health outcomes among Chinese prenatal and postpartum women after the implementation of universal two-child policy. J Affect Disorders 264, 187-192.
Ma, X.Y., Yang, D.D., Xu, Y.M., Luan, R.S., Gao, Z.F., Li, S.Y., Fan, J.P., Zhang, W.Q., Zhou, Z.L., 2020. Prevalence and influencing factors of depression and anxiety among 322 pregnant women in Jianyang City (Chinese) Chinese Journal of Disease Control & Prevention 24, 109-113.
Mao, H.F., Rong, H.H., Wang, Z.W., Song, W., Wang, H.M., Cao, M., Wang, H.Q., Jiang, H., 2014. Cross - sectional investigation and study on related factors of anxiety and depression of pregnant women in Jiading district (Chinese). Maternal & Child Health Care of China 29, 2948-2951.
Meades, R., Ayers, S., 2011. Anxiety measures validated in perinatal populations: a systematic review. J Affect Disord 133, 1-15.
Mei, R., Wang, Y.J., 2015. Analysis of psychological depression, anxiety and related factors in pregnant women (Chinese). Chinese Journal of Clinical Research 28, 752-754.
Micali, N., Simonoff, E., Treasure, J., 2011. Pregnancy and post-partum depression and anxiety in a longitudinal general population cohort: the effect of eating disorders and past depression. J Affect Disord 131, 150-157.
Nasreen, H.E., Kabir, Z.N., Forsell, Y., Edhborg, M., 2010. Low birth weight in offspring of women with depressive and anxiety symptoms during pregnancy: results from a population based study in Bangladesh. BMC Public Health 10, 515.
Nisar, A., Yin, J., Waqas, A., Bai, X., Wang, D., Rahman, A., Li, X., 2020. Prevalence of perinatal depression and its determinants in Mainland China: A systematic review and meta-analysis. J Affect Disord 277, 1022-1037.
O'Connor, T.G., Heron, J., Glover, V., Team, A.S., 2002a. Antenatal anxiety predicts child behavioral/emotional problems independently of postnatal depression. J Am Acad Child Psy 41, 1470-1477.
O'Connor, T.G., Heron, J., Golding, J., Beveridge, M., Glover, V., 2002b. Maternal antenatal anxiety and children's behavioural/emotional problems at 4 years - Report from the Avon Longitudinal Study of Parents and Children. Brit J Psychiat 180, 502-508.
Patel, V., Xiao, S., Chen, H., Hanna, F., Jotheeswaran, A.T., Luo, D., Parikh, R., Sharma, E., Usmani, S., Yu, Y., Druss, B.G., Saxena, S., 2016. The magnitude of and health system responses to the mental health treatment gap in adults in India and China. Lancet 388, 3074-3084.
Pawlby, S., Hay, D.F., Sharp, D., Waters, C.S., O'Keane, V., 2009. Antenatal depression predicts depression in adolescent offspring: Prospective longitudinal community-based study. J Affect Disorders 113, 236-243.
Qian, S.H., Zhou, H.X., Shen, B.B., Zhu, X.L., Ding, Y., 2019. Study on anxiety symptoms and influencing factors of pregnant women in the initial registration stage of prenatal examination (Chinese). Shanghai Nursing 19, 30-35.
Rice, F., Harold, G.T., Boivin, J., van den Bree, M., Hay, D.F., Thapar, A., 2010. The links between prenatal stress and offspring development and psychopathology: disentangling environmental and inherited influences. Psychol Med 40, 335-345.
Rubertsson, C., Hellstrom, J., Cross, M., Sydsjo, G., 2014. Anxiety in early pregnancy: prevalence and contributing factors. Arch Womens Ment Health 17, 221-228.
Saha, S., Chant, D., McGrath, J., 2008. Meta-analyses of the incidence and prevalence of schizophrenia: conceptual and methodological issues. Int J Methods Psychiatr Res 17, 55-61.
Schetter, C.D., 2011. Psychological science on pregnancy: stress processes, biopsychosocial models, and emerging research issues. Annu Rev Psychol 62, 531-558.
Shao, J.H., Ren, X.M., Huang, S.P., Yan, W.J., Zhou, P., 2009. Study on Psychological, State and Risk Factors For Pregnant Woman (Chinese). Modern Preventive Medicine 36, 2634-2636.
Staneva, A., Bogossian, F., Pritchard, M., Wittkowski, A., 2015. The effects of maternal depression, anxiety, and perceived stress during pregnancy on preterm birth: A systematic review. Women Birth 28, 179-193.
Stang, A., 2010. Critical evaluation of the Newcastle-Ottawa scale for the assessment of the quality of nonrandomized studies in meta-analyses. Eur J Epidemiol 25, 603-605.
Stein, A., Pearson, R.M., Goodman, S.H., Rapa, E., Rahman, A., McCallum, M., Howard, L.M., Pariante, C.M., 2014. Effects of perinatal mental disorders on the fetus and child. Lancet 384, 1800-1819.
Stewart, L.A., Clarke, M., Rovers, M., Riley, R.D., Simmonds, M., Stewart, G., Tierney, J.F., Group, P.-I.D., 2015. Preferred Reporting Items for Systematic Review and Meta-Analyses of individual participant data: the PRISMA-IPD Statement. JAMA 313, 1657-1665.
Sutton, A.J., Song, F., Gilbody, S.M., Abrams, K.R., 2000. Modelling publication bias in meta-analysis: a review. Stat Methods Med Res 9, 421-445.
Tang, L.J., 2016. State of Mental Health and Positive Psychological Intervention among Late Trimester Pregnant Women (Chinese). Yangzhou university.
Tang, X., Lu, Z., Hu, D., Zhong, X., 2019. Influencing factors for prenatal Stress, anxiety and depression in early pregnancy among women in Chongqing, China. J Affect Disord 253, 292-302.
Tietz, A., Zietlow, A.L., Reck, C., 2014. Maternal bonding in mothers with postpartum anxiety disorder: the crucial role of subclinical depressive symptoms and maternal avoidance behaviour. Arch Womens Ment Health 17, 433-442.
Van den Bergh, B.R.H., Mennes, M., Oosterlaan, J., Stevens, V., Stiers, P., Marcoen, A., Lagae, L., 2005. High antenatal maternal anxiety is related to impulsivity during performance on cognitive tasks in 14-and 15-year-olds. Neurosci Biobehav R 29, 259-269.
Wang, H.Q., Mao, H.F., Song, W., Rong, H., Hua., Wang, H.M., Cao, M., 2015. A survey of anxiety and depression during pregnancy and related factors in Jiading District, Shanghai in 2013 (Chinese). Shanghai Journal of Preventive Medicine 27, 338-340,355.
Wang, J., 2011. Study on the mental health of pregnant women in late pregnancy and its relationship with birth outcomes (Chinese). Shandong University.
Wang, J.J., Zhang, Y., Shao, M.F., Ma, C.l., 2019. Correlation between anxiety state of pregnant women and TCM physique in a community in Shanghai (Chinese). Shanghai Journal of Preventive Medicine 31, 400-404.
Wang, W., Yin, X.H., Wang, X.X., Ge, J., 2017. Psychological pressure status and its risk factors of pregnant women (Chinese). Chinese Journal of Woman and Child Health Research 28, 252-255.
Wei, X.Q., Liu, G.H., Qian, X.F., 2017. Analysis of anxiety and depression in pregnant women (Chinese). Strait Journal of Preventive Medicine 23, 30-32.
Wei, Y.Y., Tao, Z.L., Cheng, H., Guo, Y.Y., Kang, L., 2015. Mental health of pregnant women in late pregnancy and its relationship with delivery mode (Chinese). Chinese Journal of Woman and Child Health Research 26, 679-681+688.
Wittchen, H.U., Jacobi, F., 2005. Size and burden of mental disorders in Europe--a critical review and appraisal of 27 studies. Eur Neuropsychopharmacol 15, 357-376.
Wu, E., Lu, L.R., Huang, H.R., 2018. Prevalence and influencing factors of pregnancy anxiety in pregnant women already have one child (Chinese). Occup and Health 34, 627-629+633.
Wu, Q.S., 2016. Study on status of prenatal anxiety and its impact on the outcome of delivery in 355 pregnant women (Chinese). Jilin University.
Xia, X., Hu, W.H., He, M.L., Hu, Y., 2019. Obstetric factors for maternal depression/anxiety (Chinese). Chinese Journal of Perinatal Medicine 22, 180-185.
Xu, M.M., Liu, A.Z., 2015. Study on the Anxiety and Depression Status and Their Determinants of Late Pregnancy Women (Chinese). Journal of Hunan Normal University(Medical Sciences) 12, 72-77.
Yan, X.Y., Du, M.L., Li, G.Y., Ye, S., 2011. The Application Status of Mental Health Service on Pregnant Women in Liwan District (Chinese). Chinese General Practice 14, 4185-4187.
Yang, L., Bai, X., Waqas, A., Nisar, A., Wang, D.L., Rahman, A., Li, X.M., 2020. Prevalence and risk factors of perinatal anxiety in mainland China: A systematic review and meta-regression analysis. PROSPERO 2020 CRD42020170093 Available from: https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020170093.
Yang, T., He, H., Mao, C.Y., Ji, C.L., Zeng, S., Hou, Y.T., Deng, Y., Yang, S.Y., 2015. Risk factors of prenatal depression and anxiety in pregnant women (Chinese). Chinese Mental Health Journal, 246-250.
Yu, J., Zhu, L.P., 2010. An investigation of anxiety and depression disorders among pregnant women in different trimesters in Shanghai (Chinese). Chinese Journal of Woman and Child Health Research 21, 21-23.
Zeng, L.P., Li, J., Zeng, R.Y., 2017. Changes of Pregnancy-related Anxiety and Its Influencing Factors in 4116 Cases of Pregnant Women in Zigong City (Chinese). Journal of Clinical Research 34, 462-465.
Zha, J.M., Chu, G.P., Li, L.D., 2017. The status and risk factors of perinatal anxiety and depression among pregnant women in Zhangjiagang City (Chinese). Chinese Journal of Women and Children Health 8, 26-29.
Zhan, Q.S., 2019. The Effect of Pregnancy with the Second Child on Psychological Status and Quality of Nursing Work Life among Nurses (Chinese). Guangdong Pharmaceutical University.
Zhang, G.Q., 2008. Correlation between nutrition, psychological state and postpartum depression during pregnancy (Chinese). Shihezi University.
Zhang, J.L., Hao, J.H., Tao, F.B., Wang, H., Zhu, P., Xu, S.J., Pu.Yu., S., 2011. Influencing factors of pregnancy-related anxiety in first trimester of pregnancy (Chinese). Chinese Journal of Public Health 27, 969-971.
Zheng, H.Q., 2015. Analysis of anxiety, depression and its influencing factors in pregnant women before delivery (Chinese). China Higher Medical Education, 127-128.
Zhou, J.J., Pan, W.G., Zhou, J., Yang, J., Yang, J., 2019. Depressive and anxiety symptoms during different stages of perinatal period and influencing factors (Chinese). Journal of Neuroscience and Mental Health 19, 235-239.



Figure legends
Fig. 1. Flow chart illustrating the identification of included studies.
Fig. 2. Distribution of perinatal anxiety across the provinces of Mainland China.
Fig. 3. Publication bias funnel plot of studies.
Fig. 4. Forest plot of the prevalence of perinatal anxiety based on the timing of assessment.
Fig. 5. Forest plot of the prevalence of perinatal anxiety based on measurements
Fig. 6. Forest plot of the prevalence of perinatal anxiety based on provinces
Fig. 7. Meta-regression of the prevalence and provincial GDP, average age of mothers, year of publication

Fig. S1. Forest plot of the overall prevalence of perinatal anxiety
Table 1 Pooled prevalence of anxiety based on the timing of assessment.
	[bookmark: _Hlk89800537]Time
	Study 
No.
	Prevalence 
(%)
	95% CI (%)
	I2 (%)
	Q
	P-value

	
	
	
	Lower
	Higher
	
	
	

	Antenatal 
	156
	16.8
	15.2
	18.6
	98.83
	1.08
	0.58

	Postpartum
	17
	14.5
	10.4
	19.7
	98.66
	
	

	Both
	4
	19.6
	10.2
	34.3
	99.52
	
	




Table 2 Multivariate meta regression model analysis results.
	Covariate
	Coef.
	S.E.
	Z
	P

	Intercept
	-89.27
	56.04
	-1.59
	0.11

	Age
	0
	0.01
	-0.25
	0.8

	GDP
	0
	0
	-0.03
	0.97

	Antenatal
	Reference
	
	
	

	Both periods
	0.06
	0.46
	0.13
	0.89

	Postnatal
	-0.14
	0.24
	-0.56
	0.57

	Year
	0.04
	0.03
	1.57
	0.12

	Before and after 2010
	0.26
	0.29
	0.9
	0.37




Table 3 Risk and protective factors of perinatal anxiety in mainland China. 
	
	Reported Odds Ratio
(Minimum-Maximum)
	Studies

	Risk factors
	
	

	Abnormal pregnancy-labor history
	1.653-19.243
	14 studies (Cui, 2013; Ding, 2015b; He et al., 2007; Huang et al., 2016; Jiang et al., 2013; Li et al., 2013; Li et al., 2016c; Li. et al., 2012; Wang, 2011; Wang et al., 2017; Wei et al., 2015; Xia et al., 2019; Zeng et al., 2017; Zhang, 2008)

	Poor health status 
	1.120-3.591
	7 studies (Li et al., 2016d; Qian et al., 2019; Wang et al., 2017; Wei et al., 2015; Xu and Liu, 2015; Zhang, 2008; Zhang et al., 2011)

	Pregnancy complications
	2.669-6.610
	7 studies (Huang et al., 2016; Kang et al., 2016; Li, 2015; Li et al., 2016d; Wu et al., 2018; Zha et al., 2017; Zhang, 2008)

	Severe pregnancy reaction
	1.270-7.990
	8 studies (Chen, 2016; Ding, 2015b; Gao et al., 2014; He et al., 2014; Hu, 2011; Jiang et al., 2013; Wei et al., 2017; Zhang et al., 2011)

	Being worried
	1.518-6.851
	8 studies (Chen, 2016; Jiang et al., 2013; Liang et al., 2007; Qian et al., 2019; Wang, 2011; Wei et al., 2017; Yu and Zhu, 2010; Zeng et al., 2017)

	Lack relevant knowledge
	1.758-26.354
	7 studies (Hu et al., 2014; Li et al., 2016a; Li et al., 2016c; Li. et al., 2012; Ma et al., 2020; Wu, 2016; Yan et al., 2011)

	Presence of pressure
	1.153-3.121
	7 studies (Kong, 2019; Mao et al., 2014; Tang et al., 2019; Wang et al., 2015; Wei et al., 2017; Xu and Liu, 2015; Zhang et al., 2011)

	Multiple pregnancies
	1.176-50.289
	6 studies (He et al., 2007; Hu et al., 2017; Jia et al., 2016; Liang et al., 2007; Lu et al., 2020; Zheng, 2015)

	Unplanned pregnancy
	1.330-2.971
	8 studies (Chen, 2016; Ding, 2015b; Hu et al., 2017; Jia et al., 2016; Kong, 2019; Yang et al., 2015; Zeng et al., 2017; Zhang et al., 2011)

	Poor marital relationship
	1.993-6.489
	6 studies (Hu et al., 2014; Mei and Wang, 2015; Yan et al., 2011; Yang et al., 2015; Yu and Zhu, 2010; Zeng et al., 2017)

	Dissatisfied with living conditions
	1.220-14.669
	7 studies (He et al., 2014; Hu et al., 2017; Hu, 2011; Qian et al., 2019; Yang et al., 2015; Zha et al., 2017; Zhang et al., 2011)

	Poor family economic status
	1.160-18.670
	6 studies (Jiang et al., 2013; Liu et al., 2018; Wang et al., 2017; Wu, 2016; Zhang et al., 2011; Zhou et al., 2019)

	Protective factors
	
	

	Good family economic status
	0.242-0.833
	7 studies (Cui, 2006; Jia et al., 2016; Kong, 2019; Wu et al., 2018; Yan et al., 2011; Yu and Zhu, 2010; Zhan, 2019)

	High maternal age
	0.544-0.946
	6 studies (Jia et al., 2016; Jiang et al., 2013; Li et al., 2016a; Li et al., 2016b; Li, 2017; Zhang et al., 2011)

	Good interpersonal relationship
	0.223-0.391
	4 studies (Kang et al., 2016; Li et al., 2013; Liang et al., 2007; Xu and Liu, 2015)

	High education background
	0.349-0.792
	7 studies (Kang et al., 2016; Shao et al., 2009; Tang, 2016; Wang et al., 2019; Wei et al., 2017; Wu et al., 2018; Yan et al., 2011)

	Good social support
	0.534-0.968
	5 studies (Gao et al., 2014; He et al., 2007; Hu, 2011; Kong, 2019; Mei and Wang, 2015)

	Multiple delivery history
	0.215-0.748
	4 studies (Gao et al., 2014; He et al., 2007; Kong, 2019; Xia et al., 2019)



