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Abstract 

The increase in caesarean section (CS) rates across countries has caused several health, social, and 
economic problems. The objectives are to estimate the prevalence and trend of caesarian 
sections and to investigate the determinants of such a dynamic. Secondary data from multiple 
indicator cluster surveys (MICS) were used for a set of countries in Central, Eastern, and 
Southeastern Europe. A meta-analysis was performed and multivariable logistic models were 
fitted. The findings showed high heterogeneity of CS rates among the study countries, with 
rates ranging from 11.1% in Ukraine to 40.4% in the Republic of Macedonia. In terms of the 
dynamics of C-section use over time, the results showed, within countries, that the rates are 
increasing sharply for all women. The inequalities between subgroups in these countries have 
been revealed, notably by area and region. Except for mother’s age and baby size at birth (for 
specific countries), univariate and multivariate logistic regression revealed that none of the 
determinants were significantly associated (p>0.05) with the use of C-section. The results show 
that inequalities in the C-section exist within and between countries. However, considering the 
rationale for the use of caesarean sections, we need to implement different and flexible 
approaches with respect to the characteristics of each country in terms of demography, health 
systems, and economic levels.  
Key words: Caesarean section; Prevalence; Delivery; Maternal Health.  
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1 Introduction  

Caesarean section is an intervention that has been practiced for several centuries (1). Dreaded 

and even deadly in its infancy, it has become a common intervention owing to the diversity and 

multiplicity of these indications. Delivering the child in the best possible condition and without 

maternal harm has helped increase the frequency of this surgical practice in both developed and 

developing countries (1-3).  However, According to WHO statistics, caesarean section use 

continues to rise globally, now accounting for more than 1 in 5 (21%) of all childbirths. 

The World Health Organization (WHO) has warned that cesarean delivery has become the 

most prevalent worldwide and that natural childbirth has become an exception, threatening the 

lives of millions of women and children if this surgery is performed without a medical need (4, 

5). While a caesarean section can be an essential and lifesaving surgery, it can put women and 

babies at unnecessary risk of short- and long-term health problems if performed when there is 

no medical need (6). Accordingly, the rising trend in caesarean section rates compared to vaginal 

deliveries puts more pressure and costs from economic or maternal/child perspectives (7).  

On the other hand, different studies have focused on investigating the main determinants of C-

section rates (8-10). There is some consensus regarding the potential factors associated with 

caesarean section. Specifically, these include maternal age, place of residence, mother’s 

education level, baby size at birth, and number of antenatal care (ANC) visits (11- 14). 

Different studies have been performed in nearly all regions, for instance, in Asia (13, 14). In the 

African regions (10-12). However, to the best of the authors’ knowledge, no epidemiological 

studies have been conducted in Central, Eastern and Southeastern European Countries. Using 

the household data of the MICS survey, the objectives are to estimate the prevalence and trend 

of caesarian sections and to investigate the determinants of such a dynamic in this region. 
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The rest of the paper is organized as follows; Section2 presents a brief overview of the data and 

statistical methods. Section3 is devoted to the results of descriptive and regression analyses. In 

Section4 the results are discussed, and the conclusions are presented in the last section. 

2 Methods  

The datasets were provided via a personal request presented to the MICS Survey Department of 

UNICEF. The Multiple Indicator Cluster Survey (MICS) is an international household survey 

program developed and supported by the UNICEF. The MICS is designed to collect estimates 

of the key indicators used to assess the situation of children and women. Further details on the 

survey design and questionnaires are available on the UNICEf-MICS website 

(https://mics.unicef.org/).  

To assess the event of cesarean section for a given child, mothers were asked if the child was 

delivered by caesarean section. Through this question, we can estimate the C-section rates in 

each country and the distribution of C-section by age, region, educational levels, and regions, 

and the responses to this question construct the dependent variable in the logistic regression 

(15).  As the selected samples in each survey departed from the reference population according 

to specific sampling variables (age, gender, education, etc.), the MICS methodology estimated 

the weights (for post-stratification) as the inverse of the probability of selection (for households, 

women, or children). Accordingly, we applied the weights (which are available in each data set 

of the MICS) before estimating either for descriptive statistics or regression analysis; this step is 

to adjust the sample distribution to the population reference (mainly a census). 

 To investigate the determinants of the variation and level of C-section in these countries, five 

socioeconomic factors were selected: three at the individual level: mother’s age, mother’s 

educational attainment, and baby’s size at birth, and two at the household level, place of 

residence (urban or rural), and the household wealth index. The selection of the sample of 
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countries was mainly based on the availability of access to data from the UNICEF website. 

Statistical analysis was conducted using the SPSS V.26 software for logistic regression and the R 

V.4.1 program for the Meta analysis, specifically the “meta” package (16). 

3 Results 

The results summarized in Table1 showed that the caesarean rates are on the higher side of 

Republic of North Macedonia (40.45%), followed by Serbia (28.96%), Montenegro (26.91%), 

Belarus (25.49%), Moldova (16.36%), and Ukraine (11.15%). Except for Ukraine, all other 

study countries exceeded the threshold recommended by WHO (15%). Based on the area of 

residence (rural vs. urban), the findings showed a non-significant difference between the C-

section rates of women in rural and urban areas in all countries. 

Table1 Cesarean section based on area or residence in Central, Eastern and Southeastern European Countries 

Country Total Urban Rural 

N CS% n CS% n CS% 

Belarus 1322 25.49 987 25.53 335 25.37 

Moldova 715 16.36 403 15.88 312 16.98 

Montenegro 431 26.91 261 26.43 170 27.64 

Republic of North Macedonia 571 40.45 306 43.46 265 36.98 

Serbia  953 28.96 599 29.04 354 28.81 

Ukraine 1560 11.15 988 11.43 572 10.66 

Note: All births for this table cover the last five year preceding each survey. (**) significant difference at 0.05 of statistical significance level 

 

Figure 1 shows the percentage distribution of C-section rates based on mothers’ age intervals in 

selected countries. The results show that the rates of c-section are significantly high for women 

in the age category of (40-44 years) in four countries: Serbia, North Macedonia, Montenegro, 

and Moldova. On the other hand, for the other two countries (Belarus and Ukraine), women 
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aged between 35 and 39 years recorded the maximum C-section rate. However, we found 

homogeneous C-section rates for the other age categories, particularly for women in the age 

categories (15-19), (20-24) and (25-29). However, and in general, the results of the difference 

test (based on the chi-square test) revealed a statistically significant difference (with a p-

value<0.05) in the levels of CS rates between the age categories, and in all these countries. 

 

Figure1. Caesarean section rates based on mother’s age-interval in Central, Eastern and Southeastern European Countries. 

Figure 2 shows the trend of caesarean section rates in the countries studied across different 

MICS surveys during the period 2001-2019. The main finding was that the rate of caesarean 

sections followed an increasing pattern over the study period. For example, in Belarus, the 

overall rate of C-section increased from 16.3% in 2001 to 31.2% in 2019, an increase of almost 

100% compared to the reference year. 
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Figure2. Change over time in caesarean section rates in Central, Eastern and Southeastern European Countries. 

To assess homogeneity among the study countries, a meta-analysis was performed, as shown in 

Figure 3. Specifically, a random and fixed effects model was estimated for meta-analysis using 

the Mantel-Haenszel method to assess the homogeneity between regions (rural vs. urban) and 

between countries of the utilization of CS delivery (17). According to these findings, ample 

heterogeneity was identified (�� ≈ 87%). 

 

Figure 3. Forest plot of the sub-group meta- analysis on association of urban and rural CS rates.  

Beyond the area of residence, an association analysis (using a bilateral chi-square test of 

association) was used to test the hypothesis of homogeneity of the levels of C-section rates 

between the different regions of these countries. The results are presented in Table 1. Based on 
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these results, among the six countries, there was a significant difference in CS rates between 

regions in Belarus and Serbia. Specifically, in Belarus, the minimum CS section rate was 17.17% 

in the Vitebsk region, and the maximum rate was 32.53% in the Gomel region. In Serbia, the 

minimum CS rate was 24.31% in the Vojvodina region, whereas the highest CS rate was 

34.08%  in Sumadija and West Serbia. 

Table 2. Output of comparison of caesarean section rates between regions of each country. 

  ����.���  (p.value) Lowest Highest 

Belarus 19.43 (0.003) 17.18 32.51 
Moldova 2.134 (0.545) 13.66 18.93 
Montenegro 2.771 (0.251) 22.06 30.18 
Republic of North Macedonia 3.246 (0.861) 35.38 45.16 
Serbia  14.26 (0.027) 24.13 34.08 
Ukraine 5.262 (0.261) 7.665 12.74 
Note: ����.� ��  means the estimated chi sqaure test for different degree of freedom and at 5% level of significance. 

The estimated coefficients of the bivariate regression (here, refers to the unadjusted odds ratios) 

are summarized in Table2.  Results showed that for all study countries, the covariate of the area 

of residence was not significantly associated with caesarean section; the exception was in the 

case of North Macedonia (UOR=1.31, 95% CI(0.93-1.83), p=0.042).  Among the study 

countries, the estimated unadjusted odds ratios of the babies’ size covariates showed different 

patterns of association with the mode of delivery. This covariate was categorized into three 

modalities (average size, smaller than average, and larger than average), and the results revealed 

that the highest C-section rates were significant in mothers with babies weighing larger than 

average in Moldova and Ukraine. However, only Ukrainian women with fetal weight smaller 

than the average recorded the highest C-section rates compared to women with babies having 

average weight (UOR=2.61, 95% CI (1.62-4.16), p=0.01). Except for North Macedonia and 

Serbia, the UOR showed that mothers from low- or high-income families did not make a 

significant difference in CS rates. 
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Table 3. Unadjusted odds ratios (UORs) for the probability of C-section in Central, Eastern and Southeastern European 
Countries 

 Belarus Serbia Macedonia Montenegro Moldova Ukraine 

Area (ref.: rural) 1.01 (0.76, 1.34) 1.09 (0.63, 1.89) 1.31 (0.93, 1.83) 1.05 (0.68, 1.62) 1.08 (0.73, 1.61) 0.93 (0.67, 1.30) 
Baby ‘s size (ref.: average)       
Smaller than  average 1.07 (0.79, 1.45) 1.68 (0.84, 3.37) 0.92 (0.60, 1.41) 0.94 (0.54, 1.63) 1.77 (1.03, 3.05) 2.6 1(1.62, 4.16) 
Larger than  average 0.43 (0.30, 0.61) 1.22 (0.52, 2.83) 0.74 (0.46, 1.20) 0.97 (0.46, 2.04) 3.13 (1.81, 5.39) 1.98 (1.08, 3.63) 
Mother’s Education (ref.: none)       

Primary 0.68 (0.33, 1.38) 0.99 (0.05, 18.1) 1.16 (0.72, 1.85) 0.97 (0.50, 1.88) 0.47 (0.07, 3.02) 0.12 (0.01, 1.91) 

Secondary 0.88 (0.59, 1.22) 0.32 (0.12, 0.83)  1.16 (0.72, 1.85) 0.97 (0.50, 1.88) 0.48 (0.09, 2.48) 0.12 (0.01, 1.91) 
Higher 0.88 (0.67, 1.17) 0.42 (0.16, 1.09) 1.04 (0.66, 1.64) 1.15 (0.58, 2.31) 0.64 (0.13, 3.24) 0.13 (0.08, 2.11) 
Wealth index 1.06 (0.91, 1.24) 0.73 (0.50, 1.05) 0.87 (0.73, 1.04) 1.03 (0.83, 1.28) 1.02 (0.84, 1.26) 1.01 (0.86, 1.21) 
Mother’s Age 0.96 (0.94, 0.98) 0.90 (0.72, 1.13) 0.94 (0.91, 0.97) 1.22 (1.01, 1.49) 1.06 (1.02, 1.09) 1.06 (1.03, 1.09) 
 

Similar to the binary analysis, the estimated coefficients of the multivariate analysis (here, refer 

to the adjusted odds ratios of the logistic regression) are summarized in Table 3. The results do 

not differ from those of the univariate analysis in terms of the significance effects and 

heterogeneity pattern of association between the models for each country. Precisely, Table 2 

shows that mothers from urban areas are more likely to exercise CS delivery than their peers 

from rural areas; however, this coefficient is not statistically significant. The results also revealed 

that the highest C-section rates were significant in mothers with babies weighing larger than the 

average in Moldova and Ukraine. For mother’s age, we revealed different patterns of association 

with the likelihood of using CS practice.   

Table 4.  Adjusted odds ratios (UORs) for the probability of C-section in Central, Eastern and Southeastern European 
Countries 

 Belarus Serbia Macedonia Montenegro Moldova Ukraine 

Area (ref.: rural) 1.03 (0.72, 1.48) 1.05 (0.56, 1.95) 1.21 (0.83, 1.77) 1.09 (0.69, 1.72) 1.26 (0.72, 2.19) 0.99 (0.63, 1.56) 

Baby ‘s size (ref.: average)       

Smaller than  average 1.06 (0.78, 1.45) 1.66 (0.81, 3.41) 1.01 (065, 1.55) 0.93 (0.54, 1.62) 1.59 (0.91, 2.79) 2.53 (1.57, 4.07) 

Larger than  average 0.44 (0.30, 0.62) 1.31 (0.55, 3.08) 0.72 (0.44, 1.18) 1.02 (0.48, 2.15) 4.07 (2.33, 7.09)  2.12 (1.15, 3.89) 

Mother’s Education (ref.: none)       

Primary 1.15 (0.51,2.95) 6.38 (0.11, 403.1) 1.59 (0.89, 2.85) 1.03 (0.49, 2.18) 0.41 (0.06, 3.15) 0.56 (0.01, 4.12) 

Secondary 1.16 (0.53,2.53) 2.23 (0.03, 146.1) 1.59 (0.89, 2.85) 1.03 (0.49, 2.18) 0.43 (0.08, 2.28) 0.06 (0.01, 1.05) 

Higher 1.34(0.60, 2.98) 3.78 (0.05, 284.8) 2.15 (0.06, 15.6) 1.14 (0.49, 2.64) 0.62 (0.11, 3.35) 0.07 (0.01, 1.11) 

Wealth index 1.05 (0.85, 1.28) 0.67 (0.37, 1.21) 0.85 (0.69, 1.06) 0.98 (0.76, 1.27) 1.02 (0.76, 1.38) 0.96 (0.75, 1.22) 

Mother’s Age 0.95 (0.93, 0.98) 0.89 (0.69, 1.15) 0.94 (0.91, 0.97) 1.22 (0.99, 1.49) 1.06 (1.02, 1.10) 1.06 (1.02, 1.09) 
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For example, in the case of Montenegro, Moldova, and Ukraine, there is a positive effect; in 

contrast, in North Macedonia and Belarus, the ORs (0.94 and 0.95, respectively) showed the 

existence of a slight negative association between the mother’s age and the use of CS delivery.  

Nearly for almost all countries, mothers with high educational attainment were more likely to 

use cesarean section delivery than mothers with no education, and the estimated coefficients 

were not significant. Mothers from low- or high-income families do not make a significant 

difference in CS rates in these countries. 

4 Discussions 

In this article, we provide an update on the social and economic factors related to inequalities in 

caesarean section rates in Central, Eastern and Southeastern European Countries. We focused 

on these countries because few studies have been carried out to investigate the trend, 

prevalence, and factors associated with Caesarean section. The main findings showed that the 

C-section rates estimated for the six countries were greater than 15%, except for Ukraine. In 

this framework, a statistical note of the non-significance of nearly all explanatory variables 

should be clarified, as shown in Table 3 for unadjusted ORs and Table4 for Adjusted ORs. This 

result is in accordance with those revealed (at a macro level analysis) by Boerma et al. (18), they 

reported that none of the determinants were statistically significant with the C-section rates for 

countries with potential overuse of C-section (15% or more). 

According to our results, we reported an increase in caesarean section rates over time in the 

study countries. This upward trend has been indicated by several reports of the World Health 

Organization, as well as by UNICEF for all countries around the world. In previous studies, the 

same finding was reported; for instance, Boatin et al.(3) and Soto-Vega et al (19), who studied 

the pattern and trend of C-section in 28 countries, the authors found that 26 of 28 countries 

showed a significant increase in C-section rates over time.  In a recent study, the authors 
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investigated the dynamics in C-section over a long period from 1950 to 2020 and found that it 

is very difficult to deal with the rising C-section rates (20). 

Of course, various factors influence the trend and variation in the C-section in different 

countries. In this study, we analyzed the effects of different determinants. The first determinant 

included in the regression models is the area of residence; we did not find a significant difference 

in C-section rates between mothers from rural and urban areas. Similar to our study, a previous 

study reported the same finding (3). In contrast, other studies have shown that C-section rates 

are higher among women from urban areas than among those from rural areas (12). The second 

determinant is baby size at birth, and the findings of the current study depicted a heterogamous 

pattern of association with C-section rates in the study countries. Compared with previous 

studies, this child factor was found to be significantly associated with C-section use in sub-

Saharan African countries (10). Furthermore, in Bangladesh, researchers indicated that a 

maternal perception of a large newborn size was statistically significantly associated with the 

likelihood of C-section use (13). However, in Pakistan, the authors concluded that baby size 

was not associated with caesarean delivery (21). 

The third determinant was the mother’s educational level, and we found that educated women 

had no significant difference in C-section use compared to less-educated women in the study 

countries.  Our study was in accordance with previous studies; for example, a study in Iran 

revealed that mothers with a high education level were not positively associated with the 

likelihood of cesarean section use (22). Similarly, in some countries in southern Asia, a previous 

study reported that higher education is negatively associated with C-section rates (23).  

However, the majority of previous studies have suggested that educated women are more likely 

to use C-section delivery than women with less or no education (12, 24). 

Another determinant included in the study is the wealth index of the household, and the 

estimation shows an insignificant linkage between C-section delivery and the family wealth 
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index.  This result is not in agreement with other studies that have revealed that mothers from 

wealthy families were more likely to use C-section delivery than mothers from low-income 

families. In the Middle East and North African countries, researchers have reported that C-

section use was highest among mothers in the richest households compared to the poorest 

households (11). The last determinant was maternal age, and the findings showed a 

heterogeneous pattern of association with cesarean section delivery across the study countries. 

This result is consistent with several studies in different regions, in South and South-East Asia 

by Verma et al. (14), and in sub-Saharan African countries (10). 

In a general context, some reviews have been reported over the past two decades concerning 

the different strategies in an attempt to master or reduce the CS rates; these strategies cover 

psychological, clinical, and structural axes (25).  We also argue that working to provide a 

supportive, secure environment for mothers can potentially rationalize the spike in 

“unnecessary” surgical deliveries. At the same level of perspective, some specific analyses such as 

the Robson Ten Group Classification tool can help policymakers (stakeholders) reduce 

unnecessary C-section (26).   

The strength of this study is that we focused on a specific region and developed a national study 

for the first time. However, the limitations of the current work are mainly because the current 

study was limited to countries with available MICS datasets. Furthermore, the MICS survey 

methodology does not adequately cover the obstetric history of women, which generates a lack 

of several variables. In this line, we suggest that the upcoming rounds of the MICS surveys 

include a new axis in the questionnaire that encounters if the caesarean sections were done by 

the mother request or by the medical team. 
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5 Conclusions 

Summing up the results, it can be concluded that we are faced with a dynamic and exceptional 

pattern of association between the C-section rates and the different socioeconomic (wealth’s 

index, level of education) and geographic (urban vs. rural) variables of households and mothers. 

Policymakers in these countries should implement national and central strategies covering all 

areas and target all social categories without exception. These strategies must focus on the 

ultimate objective of containing and reducing the upward trend in C-section rates in these 

countries. 

CONFLICTS OF INTEREST  

The authors declare that no conflicts of interest exist.  

FUNDING 

This study was carried out without external funding. 

ETHICAL APPROVAL  

As the data used were publicly available on the UNICEf-MICS website 

(https://mics.unicef.org/), where the surveys were fully anonymous, ethical approval by a 

research ethics committee was not needed. 

References  

1-Lurie, S., & Glezerman, M. The history of cesarean technique. Am J Obstet Gynecol. 
2003;  189(6): 1803-1806. doi: 10.1016/s0002-9378(03)00856-1    

2-Rosenberg, K. R., & Trevathan, W. R . Evolutionary perspectives on cesarean 
section. Evolution, Medicine, and Public Health, 2018; (1): 67-81.doi: 
10.1093/emph/eoy006  



13 
 

3-Boatin, A. A., Schlotheuber, A., Betran, A. P., Moller, A. B., Barros, A. J., Boerma, T et 
al. Within country inequalities in caesarean section rates: observational study of 72 low and 
middle income countries. BMJ. 2018; 360.doi: 10.1136/bmj.k55.  

4-Weaver, J. J., Statham, H., & Richards, M. Are there “unnecessary” cesarean sections? 
Perceptions of women and obstetricians about cesarean sections for nonclinical 
indications. Birth. 2007; 34(1): 32-41.doi: 10.1111/j.1523-536X.2006.00144.x 

5-Nahar, Z., Sohan, M., Hossain, M. J., & Islam, M. R. Unnecessary Cesarean Section 
Delivery Causes Risk to Both Mother and Baby: A Commentary on Pregnancy 
Complications and Women’s Health. INQUIRY. 2022; 59.doi: 
10.1177/00469580221116004. 

6-Mylonas, I., & Friese, K. Indications for and risks of elective cesarean section. Dtsch 
Arztebl Int. 2015; 112(29-30): 489-495.doi: 10.3238/arztebl.2015.0489. 

7-Mohsen, A., & Mosleh, A. Multilevel Approach to Avoid the Unnecessary Cesarean 
Deliveries. EC Gynaecology. 2022; 11: 43-48. 

8-Lauer, J. A., Betrán, A. P., Merialdi, M., & Wojdyla, D. Determinants of caesarean 
section rates in developed countries: supply, demand and opportunities for control. World 
health report. 2010; 29: 1-22. 

9-Khawaja, M., Kabakian-Khasholian, T., & Jurdi, R. Determinants of caesarean section in 
Egypt: evidence from the demographic and health survey. Health policy. 2004; 69(3): 273-
281.doi: 10.1016/j.healthpol.2004.05.006. 

10-Yaya, S., Uthman, O. A., Amouzou, A., & Bishwajit, G. Disparities in caesarean section 
prevalence and determinants across sub-Saharan Africa countries. Glob Health Res Policy. 
2018;3(1): 1-9.doi: 10.1186/s41256-018-0074-y. 

11-McCall S J, Semaan A, Altijani N, Opondo C, Abdel-Fattah M,  Kabakian-Khasholian 
T. Trends, wealth inequalities and the role of the private sector in caesarean section in the 
Middle East and North Africa: A repeat cross-sectional analysis of population-based surveys. 
PloS one. 2021; 16(11).doi: 10.1371/journal.pone.0259791. 

12-Islam, M., Sathi, N.J., Hossain, M.T. et al. Caesarean delivery and its association with 
educational attainment, wealth index, and place of residence in Sub-Saharan Africa: a meta-
analysis. Sci Rep. 2022; 12(1): 5554. doi: 10.1038/s41598-022-09567-1   



14 
 

13-Rahman M M, Haider MR, Moinuddin M, Rahman A E, Ahmed S, Khan M M. 
Determinants of caesarean section in Bangladesh: Cross-sectional analysis of Bangladesh 
Demographic and Health Survey 2014 Data. PloS one. 2018; 13(9).doi: 
10.1371/journal.pone.0202879. 

14-Verma V, Vishwakarma R K, Nath D C, Khan HT, Prakash R, Abid O. Prevalence 
and determinants of caesarean section in South and South-East Asian women. PloS one. 
2020; 15(3).doi: 10.1371/journal.pone.0229906. 

15-Simmonds MC, Higgins JP. A general framework for the use of logistic regression 
models in meta-analysis. Stat Methods Med Res. 2016; 25: 2858–77.doi: 
10.1177/0962280214534409. 

16-Balduzzi S, Rücker G, Schwarzer G. How to perform a meta-analysis with R: a 
practical tutorial. Evid Based Ment Health. 2019; 153–160. doi: 10.1136/ebmental-2019-
300117  

17-Robins J, Breslow N, Greenland S . Estimators of the Mantel-Haenszel Variance 
Consistent in Both Sparse Data and Large-Strata Limiting Models. Biometrics. 1986; 42: 
311–23.doi: 10.2307/2531052. 

18-Boerma, T., Ronsmans, C., Melesse, D. Y., Barros, A. J., Barros, F. C., Juan et al. 
Global epidemiology of use of and disparities in caesarean sections. The Lancet. 
2018; 392(10155): 1341-1348.doi: 10.1016/S0140-6736(18)31928-7.  

19-Soto-Vega, E., Casco, S., Chamizo, K., Flores-Hernández, D., Landini, V., & Guillén-
Florez, A.  Rising trends of cesarean section worldwide: a systematic review. Obstet 
Gynecol Int J. 2015; 3(2).doi: 10.15406/ogij.2015.03.00073.  

20-Patel, B. S., Kedia, N., Shah, S. R., Agrawal, S. P., Patel, V. B., & Patel, A. B. 
Changing trends in cesarean section: from 1950 to 2020.  Int J Reprod Contracept Obstet 
Gynecol. 2020; 9(5): 2222-2227.doi: 10.18203/2320-1770.ijrcog20201842 

21-Amjad, A., Imran, A., Shahram, N., Zakar, R., Usman, A., Zakar, M. Z., & Fischer, F. 
Trends of caesarean section deliveries in Pakistan: secondary data analysis from 
Demographic and Health Surveys, 1990–2018. BMC Pregnancy Childbirth. 2020; 20(1): 1-
13.doi: 10.1186/s12884-020-03457-y 

22-Bahadori, F., Hakimi, S. & Heidarzade, M. The trend of caesarean delivery in the 
Islamic Republic of Iran. East. Mediterr. Health J. 2014; 19: 67–70. 



15 
 

23- Cavallaro FL, Cresswell JA, França GV, Victora CG, Barros AJ, Ronsmans C. Trends 
in caesarean delivery by country and wealth quintile: cross sectional surveys in southern Asia 
and sub-Saharan Africa. Bull. World Health Organ. 91, 914-922D (2013).doi: 
10.2471/BLT.13.117598 

24-Feng, X. L., Xu, L., Guo, Y., & Ronsmans, C. Factors influencing rising caesarean 
section rates in China between 1988 and 2008. Bull World Health Organ . 2012; 90(1): 30-
39A. doi: 10.2471/BLT.11.090399. 

25-Walker, R., Turnbull, D., & Wilkinson, C. Strategies to address global cesarean section 
rates: a review of the evidence. Birth. 2002; 29(1): 28-39. doi: 10.1046/j.1523-
536x.2002.00153.x. 

26-Paz, L. D. C., Banegas, R. C., Luz, A. G., & Costa, M. L. Robson's Ten Group 
Classification System to Evaluate Cesarean Section Rates in Honduras: The Relevance of 
Labor Induction. Rev Bras Ginecol Obstet . 2023 ; 44 : 830-837.doi: 10.1055/s-0042-
1753547. 


