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Purpose

With type 2 diabetes mellitus (T2DM) occurring at a younger age, a greater number of women with T2DM experience reproductive health problems. The prevalence of polycystic ovary syndrome (PCOS), a common reproductive disease associated with T2DM, remains unknown in women with T2DM. This systematic review and meta-analysis aimed to determine the prevalence of PCOS in women with T2DM.



Methods

Stata 15.1 was used to perform a meta-analysis on the prevalence of PCOS in patients with T2DM included in this study. Additionally, a narrative review of the effects of different diagnostic methods, obesity, state, and other factors on the prevalence of PCOS was conducted.



Results

Meta-analysis showed that the overall prevalence of PCOS in women with T2DM was approximately 21%. Subgroup analysis showed that the incidence of PCOS in female patients aged 25-45 years was higher than that in female patients aged < 25 years. The prevalence of PCOS in obese women was 14%, which was lower than that in normal weight women and normal weight or overweight or obese women. Women with T2DM in Oceania had the highest incidence of PCOS, followed by those in Europe and Asia; women with T2DM in North America had the lowest incidence. In terms of PCOS diagnostic standards, the prevalence of PCOS diagnosed by the National Institutes of Health was the lowest. The prevalence of PCOS diagnosed on the basis of clinical symptoms and biochemical characteristics was the highest, and the prevalence of PCOS diagnosed on the basis of medical records was 20%.



Conclusions

PCOS is a common disease in female patients with T2DM. The prevalence of PCOS in women with T2DM at childbearing age was higher than that in adolescent females. Women with T2DM at childbearing age should pay attention to the screening and prevention of PCOS to avoid the hazards of PCOS to reproductive health.



Systematic review registration

PROSPERO, identifier CRD42022318657.
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Introduction

Diabetes mellitus (DM) is a major public health concern worldwide. According to statistics (1), approximately 537 million adults (20-79 years old) worldwide will develop DM in 2021, and the disease tends to occur at a younger age. At present, more patients are developing type 2 DM (T2DM) at a younger age, and female patients with T2DM are affected by the disease for a longer time during the reproductive period. Reproductive dysfunction in female patients with T2DM is gradually aggravating (2–4). Cytopathological changes in the uterine epithelium and basement membrane are progressively worsened by the hyperglycemic environment, which results in the progressive atrophy of cellular adipose tissue and promotes reproductive degeneration (5). It has been reported that irregular menstruation occurs in nearly 1/5 of women with T2DM (6). The fertility odds ratio has decreased by approximately 36% (7), and perinatal mortality and birth defect rates have increased (8). Attention should be paid to the reproductive health of female patients with T2DM since it affects pregnancy and the health of the offspring.

Polycystic ovary syndrome (PCOS) is a common endocrine and metabolic reproductive disease associated with various metabolic, cardiovascular, and psychological factors (9, 10) that affects approximately 7% of women of childbearing age worldwide (11). PCOS is characterized by oligoovulation or anovulation, hyperandrogenemia, irregular menstruation, and polycystic ovaries diagnosed by ultrasound (12). As a common endocrine and metabolic disease, T2DM is closely associated with PCOS. Compared with patients without T2DM, patients with T2DM are more likely to show clinical Tchanges, such as menstrual disorders and polycystic ovaries (13) (14),. This may be related to the increase in cellular androgen levels induced by the cooperation of insulin and luteinizing hormone. Furthermore, endogenous insulin resistance in type 2 diabetes and hyperinsulinemia can stimulate ovarian granulosa cells, which together promote the growth and number of small follicles (15, 16), subsequently resulting in PCOS. PCOS and T2DM share certain similarities in clinical, biochemical, and metabolic characteristics. There is also a high degree of overlap between patients with PCOS or T2DM (17–20). T2DM complicated by PCOS may result in critical injuries to the reproductive system. Except for a decrease in fertility and infertility (21–23), T2DM patients with PCOS have a higher risk of preterm birth (24). Insulin resistance exists in both diseases, which may induce endometrial dysfunction and placental abnormalities, subsequently resulting in miscarriage (25, 26). Previous studies have found that adult women with PCOS have an 8- to 18-fold increased risk of T2DM (18). However, evidence supporting the prevalence of PCOS in women with T2DM is lacking. Whether PCOS is a highly prevalent and non-routinely identified complication in women with T2DM requires further investigation.

The aims of this systematic review and meta-analysis were as follows (1): to clarify the prevalence of PCOS in female patients with T2DM (2), to assess the effects of multiple variables, including age, diagnostic criteria for PCOS, body mass index (BMI), state, T2DM duration, and T2DM treatment on the prevalence, and (3) to analyze the risk of PCOS in patients with T2DM at childbearing age, provide individualized screening strategies for timely diagnosis and treatment, delay the occurrence and development of the disease, and promote self-screening and management among this population.



Materials and methods


Systematic review protocol and registration

This study was registered in PROSPERO (ID: CRD42022318657). Institutional Review Board approval and informed consent were not obtained because the data were anonymous and publicly available. This study was drafted and reported based on the guidelines of a meta-analysis of observational studies in epidemiology (MOOSE) (27, 28).



Literature search

The PubMed, Embase, Web of Science, and Cochrane Library databases were searched for studies. The main terms used in the search were “Polycystic ovary syndrome”, “Ovary polycystic disease”, “diabetes mellitus, type 2”, and “Non insulin dependent diabetes mellitus”. The specific search strategies are presented in Tables 1–4 of Supplementary Material 1 (29). References in previous systematic reviews and meta-analyses with similar topics were reviewed during the initial screening for supplementary information. During the screening of the full text of the studies, the references of the eligible studies were also reviewed for supplementary information. No published studies were retrieved. The retrieval period was from the establishment of the database until March 20, 2022. The language used in this study was English.



Inclusion and exclusion criteria

To satisfy the requirements of this analysis and reduce selection bias, eligible studies met the following inclusion criteria: 1. The study was a cross-sectional or cohort study. 2. Study participants were female patients diagnosed with T2DM according to the reference diagnostic criteria. 3. Primary outcome measures included quantitative data from patients with PCOS. 4. The study did not include clinical interventions. If there was an intervention in the study, data before the intervention were selected. The exclusion criteria were as follows: 1. Duplication or literature with similar data (the literature with the most detailed data should be included) 2. The study participants were special populations, including pregnant women and patients with other diseases that result in excess androgen (e.g., Cushing's syndrome, hyperprolactinemia, thyroid dysfunction, and tumors) 3. Studies with incomplete data. 4. Studies that only reported polycystic ovary-like changes, polycystic ovaries, or hyperandrogenemia, without a definitive diagnosis of PCOS.



Study selection, data extraction, and quality assessment

The included studies were independently screened and crosschecked by two researchers (CYL and YL) who majored in related specialties. If there was any dissent, a third specialist (RSY) assessed the results and provided solutions. The titles and abstracts of the studies were reviewed for initial screening, and subsequently, the full text was reviewed to determine whether the study could be included. Two researchers used unified criteria for data extraction, including the first author, publication year, country, study design, age, BMI, PCOS diagnostic method, total sample size, quantitative data on PCOS prevalence in participants, duration of T2DM, and treatments for T2DM.

The influence of each study on the results was determined using a sensitivity analysis. The assessment tool, which included 11 items specific for studies on prevalence, was used to assess the risk of bias (30). Among the items, the last was a summary item, with scores of > 8 as low risk, 6-8 as moderate risk, and ≤ 5 as high risk.

The US Agency for Healthcare Research and Quality (AHRQ; http://www.ncbi.nlm.nih.gov/books/NBK35156/) assessment checklist, which included 11 items, was used to evaluate the quality of the cross-sectional studies (31). “Yes”, “no”, or “not reported” were used to answer these items. Only “yes” was scored 1; “no” and “not reported” were scored 0. A score of 0-3 was considered as low quality, 4-6 as medium quality, and 8-11 was considered as high quality.



Statistical analysis and outcomes

Stata 15.1 software was used for statistical analysis. A fixed- or random-effects model was selected based on the level of heterogeneity in the analysis. The results of the I2 test were used to quantify heterogeneity. When the heterogeneity was large (P < 0.1, I2 > 50%), a random-effects model was used; when the heterogeneity was small (P ≥ 0.1, I2 ≤ 50%), a fixed-effects model was used. A 95% confidence interval (CI) was used as the effect scale. P < 0.05 was considered statistically significant. For I2 > 75%, heterogeneity was considered high (32). Subgroup analysis or sensitivity analysis was used to determine the source of significantly high heterogeneity.

The primary outcome measure in this study was PCOS prevalence. Subgroup analyses were performed according to age, geographic region, BMI, and PCOS diagnostic criteria to investigate the role of multiple factors on the prevalence and the source of heterogeneity. Age was divided into two subgroups according to fertility (< 25 and 25-45 years old). Geographical areas were grouped according to the countries in which the states were located. BMI was grouped according to World Health Organization diagnostic criteria; individuals with BMI ranged from 18.5 to 24.9 kg/m2 were normal, ≥ 25 kg/m2 were overweight, and ≥ 30 kg/m2 were obese. Since BMI might vary over a large range in certain studies, the mean ± standard deviation of BMI of 18.5-25.0 kg/m2 was defined as normal, and ≥ 30 kg/m2 was defined as abnormal. If the BMI values belonged to two or more groups (normal, obese, or overweight), it was categorized as a mixed group.




Results


Study selection

In total, 9235 articles were retrieved. After excluding duplicates, animal experiments, conferences, reports, and letters, 3822 articles were selected. Based on titles and abstracts, 3797 articles were screened. After screening the full text, 14 trials were identified (14, 33–45) (Figure 1).




Figure 1 | Study Flow Diagram.





Study characteristics

Finally, 14 trials, published between 2001 and 2016, were selected. A total of 1389 participants, aged between 9.9 and 75 years, covering Asia (14, 34–36, 39, 45), North America (33, 38, 42, 44), Europe (40, 41, 43), and Oceania (four states) (37), were studied. Most of the included studies were retrospective, and no randomized clinical trials were documented. Among these studies, four did not report BMI (38, 42, 44, 45), whereas others reported the BMI values between 18.01 and 44.1 kg/m2. Eight studies reported the duration of T2DM (33–35, 37, 39, 40, 43, 44). The longest duration of T2DM was 14.9 years, and its prevalence was the highest (37%) (37). The shortest duration of T2DM was 0 years, and its prevalence was among the lowest (8.5%) (44). Eight trials reported data on the treatment methods of T2DM (14, 36, 38–42, 45), including self-management, such as diet management and exercise, oral administration of drugs, and insulin treatment. However, the relationship between different treatment methods and PCOS prevalence was not reported. The basic characteristics are summarized in Table 1.


Table 1 | Characteristics of included studies.





Level of evidence

The AHRQ scale for assessing cross-sectional research quality was used to evaluate quality. As presented in Supplementary Material 2, five studies were rated as low-quality (38, 39, 41, 43, 45), seven studies were of moderate quality (14, 34–36, 40, 42, 44), and two were of high quality (33, 37). None of the studies reported the time interval for patient identification. Only one article included follow-up information (40) and only two explained the reasons for missing data (14, 33).



Prevalence of PCOS in T2DM

Owing to the high heterogeneity (I2 = 90.7%, P = 0.000), a random-effects model was used for the analysis. The analysis showed that the overall prevalence of PCOS in patients with T2DM was 21% (95% CI: 0.14-0.27) (Figure 2).




Figure 2 | Forest Plot Showing Prevalence of PCOS in Patients With T2DM.





Subgroup analyses

The effects of age, BMI, state, and diagnostic criteria for PCOS on prevalence were explored through subgroup analyses (Table 2).


Table 2 | Prevalence of including studies as per study and design characteristics.



The prevalence in female patients aged 25-45 years and < 25 years was 20% (95% CI: 0.10-0.30) and 18% (95% CI: 0.09-0.26) (P < 0.001), respectively. The prevalence of PCOS in women with T2DM at childbearing age was significantly higher in adolescents. The prevalence in Oceania, Europe, Asia, and North America was 37% (95% CI: 0.30-0.45), 30% (95% CI: 0.24-0.35), 17% (95% CI: 0.07-0.26), and 15% (95% CI: 0.08-0.22), respectively (P < 0.01). The prevalence was the highest in Oceania. In terms of body weight, the prevalence in obese women, normal weight women, and normal or overweight or obese women was 14% (95% CI: -0.08-0.36), 22% (95% CI: 0.07-0.38), and 27% (95% CI: 0.17-0.36), respectively (P < 0.001). The prevalence of PCOS was the lowest among obese women. When stratified by the diagnostic criteria for PCOS, the prevalence of clinical symptoms and biochemical characteristics was the highest at 24% (95% CI: 0.19-0.29). National Institutes of Health (NIH) and medical records showed a prevalence of 18% (95% CI: 0.05-0.30) and 20% (95% CI: 0.08-0.31), respectively (P < 0.001).

Although we summarized the duration and treatment of T2DM mentioned in the included studies during data collection, only eight items were quantitative data, and the format was not uniform. Thus, a subgroup analysis was not performed for these factors.



Sensitivity analyses

Sensitivity analyses were performed to investigate the effects of individual studies on the results. All results were robust (Figure 3).




Figure 3 | Sensitivity Analysis.





Risk of bias

As shown in Supplementary Material 3, the risk of bias assessment indicated that five studies were high-risk (14, 34, 41, 43, 45), seven studies were moderate-risk (33, 35–37, 39, 42, 44), and two studies were low-risk (38, 40). The mean risk score for these studies was 5.71 ± 2.16. Through bias analysis, it was found that in only three studies, the target population was representative of the national population (40, 42, 44), and more than half of the studies did not report the sample selection method for population selection. Most studies conducted direct data collection and unified collection patterns were observed.



Publication bias

Statistical assessment (Begg’s test, P = 0.155) suggested no publication bias in the studies (Figure 4).




Figure 4 | Begg’s publication bias plot.






Discussion

Women with T2DM generally have a higher BMI (46), insulin resistance at an earlier age, and hyperinsulinemia (47) than women without T2DM, which may contribute to the increased prevalence of PCOS. The incidence of PCOS has increased owing to the occurrence of T2DM at a younger age, which may become a serious public health challenge. Our study analyzed PCOS prevalence in all age groups, especially in female T2DM patients of childbearing age, which comprised a larger population. This study is the first meta-analysis to investigate the prevalence of PCOS in women with T2DM of all ages worldwide and to suggest that nearly 1/5 of female patients with T2DM might develop PCOS, which is 2-4 times higher than that in women without T2DM (48) and similar to the prevalence of PCOS in women with type 1 DM (49). PCOS in female patients with T2DM is a highly prevalent complication that has not been routinely identified and screened. This should be noted by the public.

Our study investigated the potentially distorting factors, including age, state, BMI, and different diagnostic methods for PCOS, to provide evidence for the effective prevention of the disease.

The first pregnancy in women generally occurs at around 25 years of age (50), and women over 45 years of age have a higher risk of pregnancy. Therefore, the age of the participants in this study was limited to 25-45 years to determine the prevalence of PCOS. Because the ovarian function is closely related to age (51, 52), there is a sudden reduction in ovarian volume and a significant decrease in oocyte quality after 35 years of age (53), and the prevalence of PCOS increases with age (54). A higher prevalence of PCOS increases the risk of spontaneous abortion (21). Thus, combined with the results of our study, we recommend that women with T2DM at childbearing age should undergo PCOS screening as soon as possible to prevent the harm of the disease to reproduction.

The prevalence of PCOS varies significantly under different diagnostic criteria (55, 56), and uncertainty in diagnosis is accompanied by potential psychological harm due to misdiagnosis or overdiagnosis (57). The internationally recognized diagnostic criteria for PCOS include the 1990 NIH (58), the 2004 European Society for Human Reproduction and Embryology/American Society for Reproductive Medicine (59), and the 2006 Androgen Excess and PCOS Society (AE-PCOS) standards (60). Among these, ovarian polycystic changes are not mentioned in the NIH standard, while AE-PCOS mainly emphasizes that the clinical or biochemical characteristics of hyperandrogenemia must be considered. This study found that the prevalence was highest when the disease was diagnosed based on clinical symptoms, biochemistry, and ovarian ultrasound results and lowest when the disease was diagnosed based on NIH standard. These results were consistent with those of previous studies (48), which may be related to the inclusion of ovarian morphology in the diagnosis in former studies (55). This study also reflected the effects of different diagnostic criteria on the prevalence of PCOS. Therefore, there is an urgent need to resolve the uncertainty in diagnostic criteria for clinical diagnosis.

In this study, the order of prevalence in different continents was similar to the results of a previous study (48), and the specific values increased. The prevalence in Oceania was nearly doubled, which may be associated with the high prevalence of T2DM (61). Another reason may be that the hypertrichosis score (Ferriman–Gallwey) was included in the diagnostic criteria. Although T2DM is also highly prevalent in Asia (62), the prevalence of PCOS is lower than in other states due to a lower incidence of hypertrichosis and low BMI values (63). The prevalence of hypertrichosis in the Oceanian population was 21.2%, which was much higher than that in women in other regions (64, 65); thus, the prevalence of PCOS was also higher. These results were similar to the general trends reported in the present study. At the same time, few related studies have been conducted in Oceania, and only one study was included. Further studies are required to confirm these findings. Previous studies have also found that PCOS is closely related to family inheritance (66), and the influence of different races on PCOS has been confirmed (67, 68). Geographic isolation and differences in environmental conditions also affect PCOS prevalence in different states (67). Therefore, it is necessary to develop targeted screening measures for patients with T2DM in different states to prevent misdiagnosis and overdiagnosis.

Obesity is a common risk factor for both T2DM and PCOS. Some studies have shown that obesity in patients with T2DM could aggravate insulin resistance and hyperinsulinemia, leading to the onset of PCOS. However, some studies have also found that the onset of PCOS may not be related to BMI (69–71). A cross-sectional study found that there was a significant difference in insulin resistance between the PCOS and control groups, but there was no significant difference in the visceral, abdominal, and hip-waist fat ratio (72). Among the included studies, two trials classified into the obese subgroup were from Asia and North America (14, 33), and both used NIH as the diagnostic criteria, which might account for the lower prevalence. Although this study showed a lower prevalence of obesity, it may have been influenced by geographical differences, diagnostic criteria, and other factors. Further research is required to elucidate the relationship between obesity and the prevalence of PCOS in women with T2DM.

In this systematic review and meta-analysis, the following limitations in the included studies were found. First, the publication year of the included studies was early, and the latest literature was published in 2016, which may not reflect the current prevalence. Second, there was substantial heterogeneity among studies. On the one hand, because of the diversity in PCOS diagnostic criteria and regions, heterogeneity cannot be ruled out by subgroup analysis. On another hand, due to the lack of original data and inconsistency of data, this study failed to analyze the potential relationship between the course and treatment mode of T2DM and the prevalence of PCOS. Third, due to the limited number of articles and the differences in ethnicity, eating habits, climate in different countries, and the impact of the epidemic and the economy, the BMI diagnosis of obesity is different. This study was first formulated according to international unified standards; however, the bias of the results caused by the unified diagnosis cannot be excluded, and this study will continue to track the possible consequences of this difference. Fourth, among the included studies, only one case was conducted in Oceania, and there was a lack of relevant studies on the prevalence of PCOS in women with T2DM in South America. It is not possible to comprehensively analyze the differences in the prevalence of PCOS among women with T2DM in different states worldwide. Further multi-center and large-scale studies are required to evaluate the prevalence of PCOS in women with T2DM.



Conclusion

This systematic review and meta-analysis found that about 1/5 of women with T2DM suffered from PCOS, which was much higher than that of women without T2DM. The prevalence of PCOS in women with T2DM at childbearing age was higher than that in adolescent women. Therefore, women with T2DM at childbearing age need to pay more attention to the screening and prevention of PCOS to prevent the harmful effects of the disease on reproductive health. Researchers should also focus on the effects of PCOS on fertility in women with T2DM. Large-scale, multi-center, and high-quality clinical studies are required in the future.

In terms of the diagnostic criteria, it is recommended to consider the effects of different regions. More clinical studies are urgently needed to determine the impact of BMI, duration of T2DM, and treatment on the prevalence of PCOS to develop individualized screening and prevention strategies for a specific population.



Data availability statement

The datasets presented in this study can be found in online repositories. The names of the repository/repositories and accession number(s) can be found in the article/Supplementary Material.



Author contributions

CL, RY, and YL designed the study and drafted the manuscript. CL and RY systematically retrieved the literature and extracted data. CL reviewed the included studies and performed statistical analyses. HF, XC, WD, and YZ provided useful suggestions and substantial revisions based on the content of the article. All authors participated in the drafting of the manuscript and approved the final version.



Funding

The study was supported by Sichuan Science and Technology Foundation (2021YFS0037) and Sichuan Provincial Administration of Traditional Chinese Medicine (2020LC0153).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fendo.2022.980405/full#supplementary-material



References

1. Sun, H, Saeedi, P, Karuranga, S, Pinkepank, M, Ogurtsova, K, Duncan, BB, et al. Idf diabetes atlas: Global, regional and country-level diabetes prevalence estimates for 2021 and projections for 2045. Diabetes Res Clin Pract (2022) 183:109119. doi: 10.1016/j.diabres.2021.109119

2. Thong, EP, Codner, E, Laven, JSE, and Teede, H. Diabetes: A metabolic and reproductive disorder in women. Lancet Diabetes Endocrinol (2020) 8(2):134–49. doi: 10.1016/s2213-8587(19)30345-6

3. Hirst, JE, Frise, C, Thanabalasingham, G, and Owen, K. Diabetes in pregnancy: Time to focus on women with type 2 diabetes. Lancet Diabetes Endocrinol (2021) 9(6):332–3. doi: 10.1016/s2213-8587(21)00091-7

4. Simmons, D. Adverse pregnancy outcomes in women with type 1 or type 2 diabetes. Lancet Diabetes Endocrinol (2021) 9(3):129–31. doi: 10.1016/s2213-8587(20)30427-7

5. Garris, DR, and Garris, BL. Diabetes-induced, progressive endometrial involution characterization of periluminal epithelial lipoatrophy. Diabetes (2003) 52(1):51–8. doi: 10.2337/diabetes.52.1.51

6. Kelsey, MM, Braffett, BH, Geffner, ME, Levitsky, LL, Caprio, S, McKay, SV, et al. Menstrual dysfunction in girls from the treatment options for type 2 diabetes in adolescents and youth (Today) study. J Clin Endocrinol Metab (2018) 103(6):2309–18. doi: 10.1210/jc.2018-00132

7. Whitworth, KW, Baird, DD, Stene, LC, Skjaerven, R, and Longnecker, MP. Fecundability among women with type 1 and type 2 diabetes in the Norwegian mother and child cohort study. Diabetologia (2011) 54(3):516–22. doi: 10.1007/s00125-010-2003-6

8. Melamed, N, and Hod, M. Perinatal mortality in pregestational diabetes. Int J gynaecology obstetrics (2009) 104 Suppl 1:S20–4. doi: 10.1016/j.ijgo.2008.11.024

9. Huddleston, HG, and Dokras, A. Diagnosis and treatment of polycystic ovary syndrome. Jama (2022) 327(3):274–5. doi: 10.1001/jama.2021.23769

10. Goodarzi, MO, Dumesic, DA, Chazenbalk, G, and Azziz, R. Polycystic ovary syndrome: Etiology, pathogenesis and diagnosis. Nat Rev Endocrinol (2011) 7(4):219–31. doi: 10.1038/nrendo.2010.217

11. Dunaif, A. Polycystic ovary syndrome in 2011: Genes, aging and sleep apnea in polycystic ovary syndrome. Nat Rev Endocrinol (2011) 8(2):72–4. doi: 10.1038/nrendo.2011.227

12. McCartney, CR, and Marshall, JC. Clinical practice. polycystic ovary syndrome. New Engl J Med (2016) 375(1):54–64. doi: 10.1056/NEJMcp1514916

13. Shim, U, Oh, JY, Lee, HJ, Hong, YS, and Sung, YA. Long menstrual cycle is associated with type 2 diabetes mellitus in Korean women. Diabetes Metab J (2011) 35(4):384–9. doi: 10.4093/dmj.2011.35.4.384

14. Kelestimur, F, Unluhizarci, K, Baybuga, H, Atmaca, H, Bayram, F, and Sahin, Y. Prevalence of polycystic ovarian changes and polycystic ovary syndrome in premenopausal women with treated type 2 diabetes mellitus. Fertility sterility (2006) 86(2):405–10. doi: 10.1016/j.fertnstert.2006.01.019

15. Willis, D, Mason, H, Gilling-Smith, C, and Franks, S. Modulation by insulin of follicle-stimulating hormone and luteinizing hormone actions in human granulosa cells of normal and polycystic ovaries. J Clin Endocrinol Metab (1996) 81(1):302–9. doi: 10.1210/jcem.81.1.8550768

16. Franks, S, Stark, J, and Hardy, K. Follicle dynamics and anovulation in polycystic ovary syndrome. Hum Reprod Update (2008) 14(4):367–78. doi: 10.1093/humupd/dmn015

17. Ehrmann, DA. Polycystic ovary syndrome. New Engl J Med (2005) 352(12):1223–36. doi: 10.1056/NEJMra041536

18. Hudnut-Beumler, J, Kaar, JL, Taylor, A, Kelsey, MM, Nadeau, KJ, Zeitler, P, et al. Development of type 2 diabetes in adolescent girls with polycystic ovary syndrome and obesity. Pediatr Diabetes (2021) 22(5):699–706. doi: 10.1111/pedi.13206

19. Forslund, M, Landin-Wilhelmsen, K, Trimpou, P, Schmidt, J, Brännström, M, and Dahlgren, E. Type 2 diabetes mellitus in women with polycystic ovary syndrome during a 24-year period: Importance of obesity and abdominal fat distribution. Hum Reprod Open (2020) 2020(1):1–9. doi: 10.1093/hropen/hoz042

20. Jayasena, CN, and Franks, S. The management of patients with polycystic ovary syndrome. Nat Rev Endocrinol (2014) 10(10):624–36. doi: 10.1038/nrendo.2014.102

21. Palomba, S, Daolio, J, and La Sala, GB. Oocyte competence in women with polycystic ovary syndrome. Trends Endocrinol metabolism: TEM (2017) 28(3):186–98. doi: 10.1016/j.tem.2016.11.008

22. Palomba, S. Is fertility reduced in ovulatory women with polycystic ovary syndrome? an opinion paper. Hum Reprod (Oxford England) (2021) 36(9):2421–8. doi: 10.1093/humrep/deab181

23. Creţu, D, and Cernea, S. Reproductive health in women with type 2 diabetes mellitus. Hormones (Athens, Greece) (2020) 19(3):291–300. doi: 10.1007/s42000-020-00225-7

24. Chen, X, and Gissler, M. Association of maternal polycystic ovary syndrome and diabetes with preterm birth and offspring birth size: A population-based cohort study. Human reproduction (Oxford, England) (2022) 37(6):1311–23. doi: 10.1093/humrep/deac050

25. Dumesic, DA, Oberfield, SE, Stener-Victorin, E, Marshall, JC, Laven, JS, and Legro, RS. Scientific statement on the diagnostic criteria, epidemiology, pathophysiology, and molecular genetics of polycystic ovary syndrome. Endocrine Rev (2015) 36(5):487–525. doi: 10.1210/er.2015-1018

26. Palomba, S, Piltonen, TT, and Giudice, LC. Endometrial function in women with polycystic ovary syndrome: A comprehensive review. Hum Reprod Update (2021) 27(3):584–618. doi: 10.1093/humupd/dmaa051

27. Stroup, DF, Berlin, JA, Morton, SC, Olkin, I, Williamson, GD, Rennie, D, et al. Meta-analysis of observational studies in epidemiology: A proposal for reporting. Meta-analysis of observational studies in epidemiology (Moose) group. Jama (2000) 283(15):2008–12. doi: 10.1001/jama.283.15.2008

28. Cioana, M, Deng, J, Nadarajah, A, Hou, M, Qiu, Y, Chen, SSJ, et al. Prevalence of polycystic ovary syndrome in patients with pediatric type 2 diabetes: A systematic review and meta-analysis. JAMA network Open (2022) 5(2):e2147454. doi: 10.1001/jamanetworkopen.2021.47454

29. Long, CLY, Yue, R, Feng, H, Chen, X, Duan, W, and Zhao, Y. (2022). doi: 10.6084/m9figshare19929182v1. Supplements.Docx.

30. Hoy, D, Brooks, P, Woolf, A, Blyth, F, March, L, Bain, C, et al. Assessing risk of bias in prevalence studies: Modification of an existing tool and evidence of interrater agreement. J Clin Epidemiol (2012) 65(9):934–9. doi: 10.1016/j.jclinepi.2011.11.014

31. Ellison, PM, Goodall, S, Kennedy, N, Dawes, H, Clark, A, Pomeroy, V, et al. Neurostructural and neurophysiological correlates of multiple sclerosis physical fatigue: Systematic review and meta-analysis of cross-sectional studies. (2021) 32(3):506–19. doi: 10.1007/s11065-021-09508-1

32. Deeks, JJ, Higgins, JP, Altman, DG, and Group CSM. Analysing data and undertaking meta-analyses. In: Cochrane handbook for systematic reviews of interventions (2019). p. 241–84. England: John Wiley & Sons Ltd, The Atrium, Southern Gate, Chichester, West Sussex PO19 8SQ.

33. Peppard, HR, Iuorno, MJ, Marfori, J, and Nestler, JE. Prevalence of polycystic ovary syndrome among premenopausal women with type 2 diabetes. Diabetes Care (2001) 24(6):1050–2. doi: 10.2337/diacare.24.6.1050

34. Zargar, AH, Gupta, VK, Wani, AI, Masoodi, SR, Bashir, MI, Laway, BA, et al. Prevalence of ultrasonography proved polycystic ovaries in north Indian women with type 2 diabetes mellitus. Reprod Biol Endocrinol RB&E (2005) 3:35. doi: 10.1186/1477-7827-3-35

35. Amini, M, Horri, N, Farmani, M, Haghighi, S, Sattari, G, Pornaghshband, Z, et al. Prevalence of polycystic ovary syndrome in reproductive-aged women with type 2 diabetes. Gynecological Endocrinol (2008) 24(8):423–7. doi: 10.1080/09513590802306143

36. Mirzaei, F, and Kazemi, N. Prevalence of polycystic ovary syndrome in women with type 2 diabetes in kerman, Iran. Metab syndrome related Disord (2008) 6(3):215–7. doi: 10.1089/met.2008.0015

37. Sim, SY, Chin, SL, Tan, JL, Brown, SJ, Cussons, AJ, and Stuckey, BG. Polycystic ovary syndrome in type 2 diabetes: Does it predict a more severe phenotype? Fertility sterility (2016) 106(5):1258–63. doi: 10.1016/j.fertnstert.2016.06.040

38. Zdravkovic, V, Daneman, D, and Hamilton, J. Presentation and course of type 2 diabetes in youth in a Large multi-ethnic city. Diabetic Med J Br Diabetic Assoc (2004) 21(10):1144–8. doi: 10.1111/j.1464-5491.2004.01297.x

39. Amutha, A, Datta, M, Unnikrishnan, R, Anjana, RM, and Mohan, V. Clinical profile and complications of childhood- and adolescent-onset type 2 diabetes seen at a diabetes center in south India. Diabetes Technol Ther (2012) 14(6):497–504. doi: 10.1089/dia.2011.0283

40. Shield, JP, Lynn, R, Wan, KC, Haines, L, and Barrett, TG. Management and 1 year outcome for uk children with type 2 diabetes. Arch Dis childhood (2009) 94(3):206–9. doi: 10.1136/adc.2008.143313

41. Wilmot, EG, Benhalima, K, Khunti, K, Lawrence, IG, Yates, T, and Davies, MJ. Diagnostic characteristics and initial management of type 2 diabetes in younger uk adults. Diabetic Med (2010) 27(2):85. doi: 10.1111/j.1464-5491.2009.02936.x

42. Amed, S, Dean, H, Sellers, EA, Panagiotopoulos, C, Shah, BR, Booth, GL, et al. Risk factors for medication-induced diabetes and type 2 diabetes. J Pediatr (2011) 159(2):291–6. doi: 10.1016/j.jpeds.2011.01.017

43. Balasanthiran, A, Stacey, MJ, O'Shea, T, Moodambail, A, and Vijayaraghavan, S. Type 2 diabetes in young adults in East London: An alarming increase. Diabetic Med (2011) 28:132. doi: 10.1111/j.1464-5491.2011.03233_2.x

44. Amed, S, Hamilton, JK, Sellers, EA, Panagiotopoulos, C, Hadjiyannakis, S, Shah, BR, et al. Differing clinical features in aboriginal vs. non-aboriginal children presenting with type 2 diabetes. Pediatr Diabetes (2012) 13(6):470–5. doi: 10.1111/j.1399-5448.2012.00859.x

45. Ramachandran, A, Snehalatha, C, Satyavani, K, Sivasankari, S, and Vijay, V. Type 2 diabetes in Asian-Indian urban children. Diabetes Care (2003) 26(4):1022–5. doi: 10.2337/diacare.26.4.1022

46. Awa, WL, Fach, E, Krakow, D, Welp, R, Kunder, J, Voll, A, et al. Type 2 diabetes from pediatric to geriatric age: Analysis of gender and obesity among 120,183 patients from the German/Austrian dpv database. Eur J Endocrinol (2012) 167(2):245–54. doi: 10.1530/eje-12-0143

47. Morrison, JA, Glueck, CJ, Horn, PS, Schreiber, GB, and Wang, P. Pre-teen insulin resistance predicts weight gain, impaired fasting glucose, and type 2 diabetes at age 18-19 y: A 10-y prospective study of black and white girls. Am J Clin Nutr (2008) 88(3):778–88. doi: 10.1093/ajcn/88.3.778

48. Bozdag, G, Mumusoglu, S, Zengin, D, Karabulut, E, and Yildiz, BO. The prevalence and phenotypic features of polycystic ovary syndrome: A systematic review and meta-analysis. Hum Reprod (Oxford England) (2016) 31(12):2841–55. doi: 10.1093/humrep/dew218

49. Escobar-Morreale, HF, and Roldán-Martín, MB. Type 1 diabetes and polycystic ovary syndrome: Systematic review and meta-analysis. Diabetes Care (2016) 39(4):639–48. doi: 10.2337/dc15-2577

50. Park, S. Age at first childbirth and hypertension in postmenopausal women. Hypertension (2017) 69(5):821–6. doi: 10.1161/hypertensionaha.117.09182

51. de Medeiros, SF, Yamamoto, MMW, Souto de Medeiros, MA, Barbosa, BB, Soares, JM, and Baracat, EC. Changes in clinical and biochemical characteristics of polycystic ovary syndrome with advancing age. Endocr Connect (2020) 9(2):74–89. doi: 10.1530/ec-19-0496

52. Liang, SJ, Hsu, CS, Tzeng, CR, Chen, CH, and Hsu, MI. Clinical and biochemical presentation of polycystic ovary syndrome in women between the ages of 20 and 40. Hum Reprod (Oxford England) (2011) 26(12):3443–9. doi: 10.1093/humrep/der302

53. Ahmad, AK, Quinn, M, Kao, CN, Greenwood, E, Cedars, MI, and Huddleston, HG. Improved diagnostic performance for the diagnosis of polycystic ovary syndrome using age-stratified criteria. Fertility sterility (2019) 111(4):787–93.e2. doi: 10.1016/j.fertnstert.2018.11.044

54. Miazgowski, T, Martopullo, I, Widecka, J, Miazgowski, B, and Brodowska, A. National and regional trends in the prevalence of polycystic ovary syndrome since 1990 within Europe: The modeled estimates from the global burden of disease study 2016. Arch Med Sci AMS (2021) 17(2):343–51. doi: 10.5114/aoms.2019.87112

55. Skiba, MA, Islam, RM, Bell, RJ, and Davis, SR. Understanding variation in prevalence estimates of polycystic ovary syndrome: A systematic review and meta-analysis. Hum Reprod Update (2018) 24(6):694–709. doi: 10.1093/humupd/dmy022

56. Lauritsen, MP, Bentzen, JG, Pinborg, A, Loft, A, Forman, JL, Thuesen, LL, et al. The prevalence of polycystic ovary syndrome in a normal population according to the Rotterdam criteria versus revised criteria including anti-mullerian hormone. Hum Reprod (Oxford England) (2014) 29(4):791–801. doi: 10.1093/humrep/det469

57. Skiba, MA, Bell, RJ, Herbert, D, Garcia, AM, Islam, RM, and Davis, SR. Use of community-based reference ranges to estimate the prevalence of polycystic ovary syndrome by the recognised diagnostic criteria, a cross-sectional study. Human reproduction (Oxford, England) (2021) 36(6):1611–20. doi: 10.1093/humrep/deab069

58. Zawadzki, JK, and Dunaif, A. Diagnostic criteria for polycystic ovary syndrome: Towards a rational approach. Boston: Blackwell Scientific Publication (1992) p. 77–84.

59. The Rotterdam ESHRE/ASRM-sponsored PCOS consensus workshop group. Revised 2003 consensus on diagnostic criteria and long-term health risks related to polycystic ovary syndrome (Pcos). Hum Reprod (Oxford England) (2004) 19(1):41–7. doi: 10.1093/humrep/deh098

60. Azziz, R, Carmina, E, Dewailly, D, Diamanti-Kandarakis, E, Escobar-Morreale, HF, Futterweit, W, et al. Positions statement: Criteria for defining polycystic ovary syndrome as a predominantly hyperandrogenic syndrome: An androgen excess society guideline. J Clin Endocrinol Metab (2006) 91(11):4237–45. doi: 10.1210/jc.2006-0178

61. Tobias, M. Global control of diabetes: Information for action. Lancet (London England) (2011) 378(9785):3–4. doi: 10.1016/s0140-6736(11)60604-1

62. Zheng, Y, Ley, SH, and Hu, FB. Global aetiology and epidemiology of type 2 diabetes mellitus and its complications. Nat Rev Endocrinol (2018) 14(2):88–98. doi: 10.1038/nrendo.2017.151

63. Kong, AP, Xu, G, Brown, N, So, WY, Ma, RC, and Chan, JC. Diabetes and its comorbidities–where East meets West. Nat Rev Endocrinol (2013) 9(9):537–47. doi: 10.1038/nrendo.2013.102

64. Escobar-Morreale, HF, Carmina, E, Dewailly, D, Gambineri, A, Kelestimur, F, Moghetti, P, et al. Epidemiology, diagnosis and management of hirsutism: A consensus statement by the androgen excess and polycystic ovary syndrome society. Hum Reprod Update (2012) 18(2):146–70. doi: 10.1093/humupd/dmr042

65. March, WA, Moore, VM, Willson, KJ, Phillips, DI, Norman, RJ, and Davies, MJ. The prevalence of polycystic ovary syndrome in a community sample assessed under contrasting diagnostic criteria. Hum Reprod (Oxford England) (2010) 25(2):544–51. doi: 10.1093/humrep/dep399

66. Stener-Victorin, E, and Deng, Q. Epigenetic inheritance of polycystic ovary syndrome - challenges and opportunities for treatment. Nat Rev Endocrinol (2021) 17(9):521–33. doi: 10.1038/s41574-021-00517-x

67. Ding, T, Hardiman, PJ, Petersen, I, Wang, FF, Qu, F, and Baio, G. The prevalence of polycystic ovary syndrome in reproductive-aged women of different ethnicity: A systematic review and meta-analysis. Oncotarget (2017) 8(56):96351–8. doi: 10.18632/oncotarget.19180

68. Engmann, L, Jin, S, Sun, F, Legro, RS, Polotsky, AJ, Hansen, KR, et al. Racial and ethnic differences in the polycystic ovary syndrome metabolic phenotype. Am J obstetrics gynecology (2017) 216(5):493.e1–.e13. doi: 10.1016/j.ajog.2017.01.003

69. Dunaif, A, Segal, KR, Futterweit, W, and Dobrjansky, A. Profound peripheral insulin resistance, independent of obesity, in polycystic ovary syndrome. Diabetes (1989) 38(9):1165–74. doi: 10.2337/diab.38.9.1165

70. Kakoly, NS, Earnest, A, and Teede, HJ. The impact of obesity on the incidence of type 2 diabetes among women with polycystic ovary syndrome. Diabetes Care (2019) 42(4):560–7. doi: 10.2337/dc18-1738

71. Laru, J, Nedelec, R, Koivuaho, E, and Ojaniemi, M. Bmi in childhood and adolescence is associated with impaired reproductive function-a population-based cohort study from birth to age 50 years. Human reproduction (Oxford, England) (2021) 36(11):2948–61. doi: 10.1093/humrep/deab164

72. Barber, TM, Golding, SJ, Alvey, C, Wass, JA, Karpe, F, Franks, S, et al. Global adiposity rather than abnormal regional fat distribution characterizes women with polycystic ovary syndrome. J Clin Endocrinol Metab (2008) 93(3):999–1004. doi: 10.1210/jc.2007-2117



Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Long, Feng, Duan, Chen, Zhao, Lan and Yue. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Prevalence of polycystic ovary syndrome in patients with type 2 diabetes: A systematic review and meta-analysis

      

        		

          Purpose

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusions

        



        		

          Systematic review registration

        



        		

          Introduction

        



        		

          Materials and methods

        

          		

            Systematic review protocol and registration

          



          		

            Literature search

          



          		

            Inclusion and exclusion criteria

          



          		

            Study selection, data extraction, and quality assessment

          



          		

            Statistical analysis and outcomes

          



        



        



        		

          Results

        

          		

            Study selection

          



          		

            Study characteristics

          



          		

            Level of evidence

          



          		

            Prevalence of PCOS in T2DM

          



          		

            Subgroup analyses

          



          		

            Sensitivity analyses

          



          		

            Risk of bias

          



          		

            Publication bias

          



        



        



        		

          Discussion

        



        		

          Conclusion

        



        		

          Data availability statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          Supplementary material

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
Category Subgroup No. of studies Prevalence% (95% CI) r P

Total 14 0.21 (0.14-0.27) 90.7 < 0.001
Age (years) < 0.001
<25 6 0.18 (0.09-0.26) 80.5
25-45 6 0.20 (0.10-0.30) 92.5
BMI < 0.001
Normal 1 0.22 (0.07-0.38)
Abnormal 2 0.14 (-0.08-0.36) 86
Mixed 7 0.27 (0.17-0.36) 92.1
NR 4 0.12 (0.07-0.17) 37
State < 0.001
Asia 6 0.17 (0.07-0.26) 91.8
Europe 3 0.30 (0.24-0.35) 0
North America 4 0.15 (0.08-0.22) 62
Oceania 1 0.37 (0.30-0.45)
Diagnostic criteria for PCOS < 0.001
NIH 4 0.18 (0.05-0.30) 933
Clinical features 5 0.24 (0.19-0.29) 27.6
Medical records 5 0.20 (0.08-0.31) 923

PCOS, polycystic ovary syndrome; BMI, body mass index; NR, not reported; NIH, National Institutes of Health; 95% CI, 95% confidence interval.





OEBPS/Images/fendo-13-980405-g003.jpg
Sim2016
Mirzaei2008
Amini2008
kelestimur2006
Zargar2005
Peppard2001
Amed2011
Shield2015
Balasanthiran2011
Wilmot2010
Amed2012
Amutha2012
Zdravkovic2004
Ambady2003

Meta-analysis estimates, given named study Is omitted

| Lower CI Limit

|

OEstimate

©

| Upper CI Limit
I

013 014

027

0 29





OEBPS/Images/fendo-13-980405-g001.jpg
. . Records removed before screening:
9235 Records identified . _g
Duplicate records removed (n=
9235 from Databases
3105)
1252 Pubmed .
Records marked as reviews, letters,
3242 Embase ; 2 ”
reports and animal experiments (n =
156 Cochrane
. 2264)
4585 Web of Science
. Records removed for other reasons
0 from registers (n=44)

Identification

3797 Records excluded
1474 Disease not suitable
3822 Records screened 1284 Tntervention study
1039 No PCOS prevalence

25 Reports sought for retrieval 3 Reports not retrieved

screening

8 Reports excluded:
A 4PCO
22 Reporisassessed forelighility 2 Gestational diabetes mellitus
2 No PCOS prevalence

14 Studies included in review and
meta-analysis






OEBPS/Images/logo.jpg
, frontiers ’ Frontiers in Endocrinology





OEBPS/Images/fendo.2022.980405_cover.jpg
, frontiers | Frontiers in Endocrinology

Prevalence of polycystic ovary

syndrome in patients with type

2 diabetes: A systematic review
and meta-analysis





OEBPS/Images/fendo-13-980405-g004.jpg
rate

Begg's funnel plot with pseudo 95% confidence limits

T
0 .02 .04
s e of rate





OEBPS/Images/table1.jpg
Study

Sim2016

Mirzaei2008

Amini2008

Kelestimur2006

Zargar2005

Peppard2001

Amed2011

Shield2009

Balasanthiran2011

Wilmot2010

Amed2012

Amutha2012

Zdravkovic2004

Continent

Oceania

Asia

Asia

Asia

Asia
North
America
North

America

Europe

Europe

Europe

North

America

Asia

North
America

Ramachandran2003  Asia

Country Design Age

Australia

Iran

Tran

Turkey

India

USA

Canada

UK

UK

UK

Canada

India

Canada

India

PC

PC

RC

PC

RC

RC

PC

RC

RC

RC

RC

RC

PC

62
(23-
75)

37.7

522
39.29

4.42
38.9
+05

36.19

4.37
3527

232

137
(13.5-
13.8)a

13.6
(9.9-
16.8)

<25
years

<35

years

13.69
(13.3-
14.27)

222

9.7a

135
(2.2)a
17.23

H

BMI Duration

34
(9.9)

26.48

4.10
30.23

5.01

318
+0.6

2542
+32

40.3
+38

NR

325
(18.7-
56.2)

212
(3.19)
a

337
+
7.6a

NR

249
+5.0

NR

NR

of
diabetes

(years)
149
NR

592+ 4.18

NR

3.69 + 1.95

6.96 + 1.66

NR

5.4(3.09)a

NR

5.94(0.48)a

NR

NR

Treatment of
T2DM

NR

Glibenclamide,
metformin, or on
diet alone

NR

Diet-controlled or
an oral antidiabetic
agent or insulin
treatment

NR

NR

Insulin, lifestyle
counseling, and
insulin plus lifestyle
counseling

Diet alone, insulin
alone, metformin +
other oral drugs,
insulin and
metformin,
sulphonylurea +
other oral drugs

NR

Metformin, insulin,
sulfonylurea, and
diet alone

NR

OHAs, insulin and
OHAs, diet and
exercise

OHAs, insulin, diet,
and exercise
Metformin,
glyclazide,
glibenclamide,
glipizide or insulin

Method of Total Event

PCOS
assessment
Medical 171 64
records
Clinical 92 18
features
NIH 157 13
NIH 92 4
NIH 105 39
NIH 30 8
Medical 130 19
records
Clinical 101 34
features
Clinical 27 6
features
NR 120 34
Medical 130 11
records
Clinical 195 45
features
Clinical 26 6
features
Medical 13 1
records

Risk AHRQ
of

bias
6 8
6 5
7 6
4 7
5 5
8 8
6 5
9 7
2 1
3 1
6 5
6 2
9 3
3 3

RC, retrospective cohort; PC, prospective cohort; NR, not reported; NIH, National Institutes of Health; a, value is representative of the entire cohort of the study including male patients;
OHAs, oral hypoglycemic agent; BMI, body mass index; PCOS, polycystic ovary syndrome; T2DM, type 2 diabetes mellitus; AHRQ, Agency for Healthcare Research and Quality.





OEBPS/Images/fendo-13-980405-g002.jpg
Study %
D ES (95% Cl) Weight

Sim2016 0.37 (0.30, 0.45) 7.66
Mirzaei2008 0.20 (0.1, 0.28) 7.48
Amini2008 0.08 (0.04, 0.13) 8.19
kelestimur2006 0.04 (0.00, 0.09) 8.21
Zargar2005 0.37 (0.28, 0.46) 7.22
Peppard2001 0.27 (0.1, 0.42) 558
Amed2011 0.15(0.09, 0.21) 7.90
Shield2015 0.34 (0.24, 0.43) 7.22
Balasanthiran2011 0.22 (0.07, 0.38) 562
Wilmot2010 0.28 (0.20, 0.36) 7.49
Amed2012 0.08 (0.04, 0.13) 8.12
Amutha2012 0.23 (0.17, 0.29) 7.93
Zdravkovic2004 0.23 (0.07, 0.39) 5.49
Ambady2003 0.08 (-0.07, 0.22) 5.91

Overall (I-squared = 90.7%, p = 0.000) 0.21(0.14,0.27) 100.00

NOTE: Weights are from random effects analysis

T
- 464 464






