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Abstract 

Background. The high ratio of caesarean sections (C-sections) is a major public health issue in the 

developed world, but its implications on maternal mental health are not well understood.  

Methods. We use individual-level administrative panel data from Hungary between 2010–2016 to analyse 

the relationship between caesarean delivery and antidepressant consumption, an objective indicator of 

mental health. We focus on low-risk deliveries of mothers without subsequent birth in three years, and 

include around 135,000 observations. 

Results. After controlling for medical and socio-economic variables, antidepressant use before delivery is 

associated with an elevated risk of C-section (adjusted OR = 1.10, 95% CI 1.05−1.14) and C-section is 

associated with a higher probability of antidepressant use within one, two and three years after delivery 

(e.g. adjusted OR = 1.21, 95% CI 1.12−1.30, within three years after delivery, among mothers without 

pre-delivery antidepressant consumption). Our data restriction ensures that the results are not driven by a 

mechanical impact of decreasing fertility on the continuation of antidepressant use after a C-section. 

Conclusions. The results suggest that C-section is associated with worse mental health over the 1−3 year 

horizon after birth. This relationship is particularly important if a caesarean delivery is not necessary due 

to medical reasons, and physicians as well as expectant mothers should be made aware of the potential 

mental health implications of the mode of delivery. 

 

Keywords: antidepressants; caesarean delivery; individual-level administrative data; maternal mental 

health  
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1 Introduction 

We analyse the relationship between delivery by caesarean section (C-section) among low-risk 

pregnancies and maternal mental health, where the latter is measured by the consumption of 

antidepressants. C-section rates are steadily increasing worldwide [1], and Hungary has a much higher 

C-section rate than e.g. the OECD average (37.2% vs. 28% in 2015, see [2]). These high and increasing 

rates constitute a public health concern because, according to the World Health Organisation, “caesarean 

sections are effective in saving maternal and infant lives, but only when they are required for medically 

indicated reasons."[3] 

The negative effects of C-sections on infant and maternal health are not well understood. In this paper 

we focus on maternal mental health, which includes depressive and anxiety disorders. These mental health 

problems can partly originate from postpartum depression, which has an estimated prevalence of 10-20% 

[4-8]. 

We use an objective indicator of mental health problems, the consumption of antidepressants, which is 

increasing throughout the developed world. In the OECD, the per capita consumption of antidepressants 

has more than doubled between 2000 and 2015, and Hungary experienced a similarly huge increase, 

although per capita consumption is only around half of the OECD average.[2] Thus, in this paper, we 

analyse the linkage between two phenomena of major health policy interest: caesarean delivery and 

antidepressant use. 

The existing literature on the mental health effects of the mode of delivery is contradictory. A recent 

systematic literature review [9] summarising mainly observational studies concludes that C-section 

increases the risk of postpartum depression, while an earlier meta-analysis [10] did not find such a link. 

Also, a recent paper, using instrumental variable techniques, estimates that caesarean delivery substantially 

increases the probability of post-traumatic distress and depression.[11] We contribute to this strand of the 

literature by using an objective indicator of depression (antidepressant use), and by looking at the detailed 

time pattern of antidepressant use at a long period, up to three years before and three years after delivery.  
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Caesarean section and maternal mental health after delivery might be linked through various channels. 

According to the biopsychosocial model, mental health is shaped by biological, psychological, social and 

cultural factors.[12] Since these factors are linked to the mode of delivery [13-14], they contribute to an 

observed relationship between C-section and maternal mental health. First, the decreased levels of 

oxytocin during a C-section, compared to vaginal delivery, may have direct negative mental health 

consequences.[15-16] Second, women may experience a deterioration in mood and diminution in 

self-esteem after caesarean delivery, leading to worse mental health.[17] Third, the psychological and 

social consequences of the associated maternal and neonatal physical problems [18], such as increased 

economic vulnerability or limited participation in social life [19], may also play a role. In this study, with 

our estimates, we also discuss another (but related) channel, lower subsequent fertility after caesarean 

delivery.  

 

2 Methods 

2.1 Institutional setting 

The Hungarian health care system is a comprehensive, compulsory national health insurance scheme, 

where the majority of outpatient and inpatient care services do not require co-payments, although informal 

payments (“gratitude money") are common for a wide range of services, including maternity care.[20-21] 

Health care provision, including the operation of maternity wards, is based on territorial supply 

obligation. A pregnant mother should in principle deliver her baby at the hospital to which she belongs 

based on her place of residence, and – at least outside the capital city – around 75% of women do so. 

However, patients are free to choose their physicians, hence women can give birth in another hospital 

provided that their chosen physician is working there. Hospitals receive more money for a caesarean than 

for a vaginal delivery within a HDG- (homogeneous disease group) based reimbursement system. The 

prevalence of home birth is negligible. 
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Turning to antidepressants, they are available solely on prescription. Only psychiatrists are allowed to 

initiate their usage, but general practitioners can also prescribe them for one year based on a written 

statement from the psychiatrist. On average, patients cover around 30% of the total price of 

antidepressants. 

2.2 Data 

We use anonymised administrative data on birth records and on the consumption of antidepressants for the 

entire population of Hungary for 2010-2016, provided by the Hungarian National Healthcare Service 

Centre (ÁEEK). The birth records contain the age of the mother, the location (zip code) of her address, the 

monthly date and zip code of birth, the mode of delivery and the inpatient diagnosis history (ICD codes) of 

the mother. The pharmaceutical records show data on the consumption of medications in the ATC 

(Anatomical Therapeutic Chemical) group N06A (antidepressants) that were purchased through 

pharmacies. The medication records relate only to the ambulatory setting and thus exclude hospital care. 

We know the exact type and amount of the medication purchased, hence days of therapy (DOT) can be 

calculated. Based on these data, we create a monthly individual-level panel dataset of birth giving and 

antidepressant consumption. 

We make the following sample restrictions. First, to avoid that earlier or subsequent births confound 

the results, we consider the first observed deliveries of only those mothers who did not have another 

delivery within three years afterwards (22% of all observed first births are excluded). Second, we exclude 

pregnancies that have a high risk of C-section due to medical reasons: multiple gestation, breech 

presentation, transverse and oblique lie, face, brow and chin presentation, preterm delivery, obstructed 

labour due to compound presentation and delayed delivery after rupture of membranes (defined by the ICD 

codes of the inpatient stay of the delivery). This definition follows the guidelines of the Hungarian Health 

System Performance Assessment [22] and of the PATH project of the World Health Organisation [23]. 

With this choice we focus on cases where there is substantial possibility to opt for vaginal delivery and 

thus to avoid the possible mental health consequences of a C-section. According to our definition, 10.4% 
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of all deliveries are high-risk. C-section rate is 64.2% within the high-risk, and 34.1% within the low-risk 

group. Finally, we restrict the sample to mothers aged 20-40 years. 

2.3 Statistical analysis 

First, we analyse the time pattern of the probability of antidepressant consumption up to three years before 

and three years after delivery, splitting the sample by the mode of delivery and then also by whether the 

mother used antidepressants anytime before delivery. We look at quarterly data of antidepressant use, 

because physicians are allowed to provide prescriptions for up to 3 months’ consumption. Also, we 

examine the monthly patterns of antidepressant use specifically during the pregnancy. 

Second, we analyse with a logit model how the prior use of antidepressants (i.e. the binary indicator of 

antidepressant consumption anytime before delivery) affects the probability of C-section. We control for 

the age of the mother (with five-year age groups), her earlier health conditions (defined by the following 

inpatient diagnoses prior to delivery: neoplasm; endocrine, nutritional, mental, circulatory, respiratory and 

digestive diseases; and diseases of the nervous system), her further gestational risk factors that are not 

included in the definition of high-risk pregnancies (gestational hypertension, diabetes in pregnancy, 

malpresentation of the foetus, foetal abnormality and other foetal problems), the type of her settlement, the 

employment rate at the zip code of her residence, the size (the annual number of births) of the hospital of 

the delivery and year fixed effects. These variables influence the probability of C-section through health 

needs or health care supply.  

Third, we use logit and ordinary least squares (OLS) models to analyse the association between 

caesarean delivery and the probability and DOT of subsequent antidepressant use within three years after 

giving birth, separately on the subsamples split by the pre-delivery use of antidepressants. For mothers 

without pre-delivery consumption, we also examine the transition rate to antidepressant use, i.e. the 

probability of starting antidepressants exactly in the first, second or third year after delivery, conditional on 

no observed usage anytime before. We control for the same maternal and socio-economic variables as in 

the logit model of caesarean delivery above.  
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Fourth, we investigate the heterogeneous impact of C-section on subsequent antidepressant 

consumption by including interaction terms of caesarean delivery with settlement type. Additionally, to 

analyse the role of subsequent fertility in the relationship between C-section and antidepressant use, we 

also estimate our models by including mothers who had another delivery within three years, and, besides, 

interact the indicator of caesarean delivery with the presence of a subsequent delivery within three years. 

Finally, we estimate with a logit model how caesarean delivery relates to the probability of having a next 

birth within three years. 

 

3 Results 

3.1 Descriptive analysis 

Table A1 in Appendix shows descriptive statistics of our sample. Antidepressant consumption prior to 

delivery (2.6% of cases) is positively related to the probability of C-section. The prevalence of C-section is 

34.9% among those who did not consume antidepressants before, and 39.0% among those who did, 

yielding an unadjusted odds ratio (OR) of 1.22. Within three years after delivery, 3.6% of women take 

some antidepressants, and the ratio is higher among those who delivered with C-section than among those 

who delivered vaginally (4.0% vs. 3.3%, unadjusted OR = 1.23).  

Figure 1a displays the quarterly prevalence of antidepressant use as a function of the time measured 

since delivery, by the mode of delivery. Before pregnancy, the quarterly rate of antidepressant 

consumption is around 1.0-1.5%, with higher values among those who would later give birth with a 

C-section. Usage rates fall during pregnancy but remain substantial even in the third trimester (at levels 

around 0.5%). If we zoom in specifically to monthly purchases during pregnancy (Figure 1b), a similar 

picture emerges, where the share of individuals who consume antidepressants starts to drop around eight 

months prior to delivery but roughly levels out during the second half of the pregnancy. Altogether, 1.2% 
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of pregnant women purchase antidepressants at least once during pregnancy, which reflects the 

controversy around this issue in clinical practice [24].  

The ratio of antidepressant users starts to increase right after delivery and reaches the pre-pregnancy 

level 6–8 quarters after birth giving. Both the level of usage, and the rate of increase are somewhat higher 

among mothers who had a C-section, and this positive association holds both for mothers without and with 

previous antidepressant use (Figures 1c and 1d). 

3.2 Baseline estimation results 

The above associations between caesarean delivery and (previous or subsequent) antidepressant 

consumption persist after controlling for various medical and socio-economic factors. The left panel of 

Table 1 shows that after taking into account maternal age, other medical conditions, settlement- and 

hospital-level indicators and year fixed effects, previous antidepressant use still has a substantial positive 

impact on the probability of caesarean delivery (adjusted OR = 1.10, 95% CI 1.05−1.14). Regarding the 

effect of the control variables, mothers of higher ages and with medical comorbidities give birth with 

C-section more often. Also, the C-section rate is higher in better-off settlements (where local 

unemployment rate is lower) and in larger (typically higher-level) hospitals. 

The middle and right panels of Table 1 show the association between caesarean delivery and 

antidepressant use within three years after delivery, estimated on the two subsamples split by previous 

antidepressant use, and controlling for the variables as above. C-section implies a very similar increase in 

the probability of subsequent antidepressant use in the two groups: adjusted OR is 1.21 (95% CI: 

1.12−1.30) for mothers without, and 1.19 (95% CI: 1.05−1.34) for mothers with previous antidepressant 

consumption. (Note that the same conclusions are reached from a model estimated on the full sample that 

contains an interaction term of C-section with the binary indicator of past antidepressant use.) The control 

parameter estimates in the middle panel show that, for instance, mothers living in better-off settlements are 
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more likely to start antidepressants after delivery, perhaps due to the easier access to antidepressants and 

the better recognition of need there, which is a result of the better availability of psychiatrists. 

Table 2 displays that the absolute effect of C-section is larger in the “with" category than in the 

“without" category: 4 %points vs. 0.4 %point on the probability of consumption and 37 DOT vs. 1.0 DOT 

on the amount of consumption (see the second and third columns of the table). Still, as only 2.6% of 

mothers used antidepressants previously, slightly more than half of the population-wide DOT effect of 

C-section comes from the previously non-user group. 

Finally, the lower panel of Table 2 shows that caesarean delivery increases not only the stock of 

antidepressant users, but also the transition probability into antidepressant use as late as three years after 

delivery. The transition ORs are 1.22, 1.18 and 1.22, respectively, in the first, second and third year after 

giving birth, and do not differ statistically significantly from each other at the 5% level. 

3.3 Heterogeneity analysis 

The first panel of Table 3 shows that the positive relationship between caesarean delivery and subsequent 

antidepressant consumption holds for the residents of all types of settlements, who have very different 

geographical access to C-section and hence face very different supply constraints. (The parameters are not 

statistically significantly different across settlement types, p-value = 0.442). 

To avoid the potential confounding effect of subsequent deliveries, our results so far were based on the 

sample of women who did not have another delivery within three years. The lower panel of Table 3 

displays the results on the full sample (including mothers with subsequent delivery), and also separately on 

the two subsamples split according to the birth of another child within three years (examined by an 

interaction term). The positive association between C-section and subsequent antidepressant consumption 

is driven by mothers who do not have another delivery within three years (the estimates are slightly larger 

on the restricted than on the full sample), while the association is not significantly different from zero 

among mothers who give birth to another child. Meanwhile, in line with the literature (e.g. [25]), our data 
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show that after controlling for the usual variables, caesarean delivery decreases the probability of giving 

birth within three years (logit OR = 0.781 with S.E. = 0.010, p<0.01, on the full sample, not shown in the 

table).  

A subsequent pregnancy after a C-section may mitigate the risk of antidepressant use through two 

possible channels: a “mechanical” avoidance of antidepressant prescription during pregnancy or a 

beneficial mental health effect of pregnancy and birth. We cannot dinstinguish these two channels with the 

data at hand. Overall, our results suggest that if C-section delays the arrival of the next child, then it may 

lead to an even higher probability of antidepressant use through this channel. However, this does not 

necessarily reflect worse mental health if subsequent fertility decreases antidepressant use only because 

antidepressant prescription is not advised during pregnancy. 

4 Discussion 

We analysed the relationship between C-section and antidepressant consumption using administrative data 

from Hungary. First, we showed that pre-delivery antidepressant use is associated with a higher probability 

of C-section, controlling for a rich set of demographic, socio-economic and health factors. This is in line 

with the literature documenting that mental health problems are associated with fear of childbirth [26], 

with physical health problems [27] and with the probability of elective C-sections [28]. 

Second, we showed that caesarean delivery is associated with a higher likelihood and higher amounts 

of antidepressant use over the 1-, 2- and 3-year horizons after delivery, irrespectively of prior 

antidepressant use or type of settlement. Finally, we provided evidence that the negative relationship 

between C-section and subsequent fertility further strengthens the association between caesarean delivery 

and antidepressant use.  

To our knowledge, our study is the first to estimate the relationship between caesarean delivery and 

antidepressant consumption on the basis of a nationwide administrative register and a sufficiently long 

follow-up period. Compared to two related population-based register studies ([29-30], both on Sweden), 
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our outcome measure (antidepressant consumption), our independent variable (all C-sections) as well as 

the modelling of dynamic effects and transitions are novel. 

In the analysis we used a rich set of explanatory variables to control for the determinants of C-section 

that may be correlated with antidepressant consumption. The stability of the estimated parameters across 

settlement types suggests that most of these factors have been adequately controlled for – e.g. the 

relationship is positive even in villages, where maternal request of C-section and quality-based choice of 

maternity units is less widespread than elsewhere in the country. However, some confounding factors may 

still remain, and the sign of the bias is not trivial. Unobserved mental health problems might imply an 

upward bias in our estimates because worse health is associated with a higher probability of C-section. At 

the same time, if women with better (unobserved) socio-economic conditions within a settlement are more 

likely to choose C-section and also have easier access to antidepressants – as suggested by our 

settlement-level control parameters – then this would imply a downward bias. Also, while we restrict the 

sample to first observed births in our data, we cannot control for unobserved deliveries of the mothers 

outside our time window (i.e. before 2010), and hence for a possible cumulative effect of previous 

C-sections. 

To eliminate the potential impact of unobserved factors, following [31-32, 11], we also applied 

instrumental variables regressions, i.e. used potentially exogenous variables that affect the probability of 

C-section but are otherwise independent of mental health,  such as the day of birth (weekday vs. 

weekend), the relative distance of the mother from hospitals with high vs. low C-section rates, or the 

presentation of the foetus. The instrumental variables estimates do not contradict the regression estimates 

presented in this paper, but have too large standard errors to lead to meaningful conclusions, thus we do 

not include them here.  

Some further limitations should be mentioned. Antidepressant use is moderately prevalent in Hungary, 

compared to other developed countries, and general practitioners cannot prescribe antidepressants without 

the advise of a psychiatrist. Therefore, our results have limited external validity to countries with more 

widespread antidepressant use. Easier access to antidepressants would probably make the association 
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between caesarean delivery and subsequent antidepressant use even stronger. Relatedly, because of the 

moderate prevalence of antidepressant use, the true negative effect of C-section on maternal mental health 

in Hungary might in fact be stronger than suggested by our results. 

Also, due to data limitations, we can only speculate about the role of the different channels behind the 

estimation results. We could not check how the health of the child mediates the relationship between the 

mode of delivery and antidepressant use. It also remains for future research whether the association differs 

between elective and non-elective C-sections.  

Overall, our results suggest a negative mental health effect of C-section after birth. This relationship is 

particularly important if a caesarean delivery is not necessary due to medical reasons, and physicians as 

well as expectant mothers should be made aware of the potential mental health implications. 
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Key points: 

 We use individual-level administrative panel data from Hungary, covering around 135,000 

deliveries, to analyse the relationship between caesarean delivery and antidepressant consumption. 

 Antidepressant use before delivery is associated with an elevated risk of C-section (adjusted OR = 

1.10, 95% CI 1.05−1.14). 

 Also, C-section is associated with a higher probability of antidepressant use after delivery (e.g. 

adjusted OR = 1.21, 95% CI 1.12−1.30, within three years after delivery, among mothers without 

pre-delivery antidepressant consumption).  

 Lower subsequent fertility may be a consequence of caesarean delivery, implying higher 

likelihood of subsequent antidepressant consumption. 

 Physicians and expectant mothers should be made aware of the mental health implications of the 

mode of delivery.  
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Table 1: Logit models describing the relationship between caesarean delivery and previous / subsequent 

antidepressant use (models of subsequent antidepressant use are estimated on samples split according to 

the binary indicator of previous antidepressant use) 

Dependent variable 
probability of  

caesarean delivery 

probability of antidepressant use  

within 3 years after birth 

  

prev. antidep use: 

no 

prev. antidep use: 

yes 

 logit odds ratio logit odds ratio logit odds ratio 

 Est. S.E. Est. S.E. Est. S.E. 

antidep. use before delivery 1.095*** [0.021] 

caesarean delivery 1.207*** [0.046] 1.189*** [0.075] 

age (baseline = 20-24 years) 

- 25-29 years 1.218*** [0.014] 0.930 [0.056] 1.270* [0.156] 

- 30-34 years 1.373*** [0.016] 0.839*** [0.049] 1.627*** [0.189] 

- 35-40 years 1.432*** [0.018] 0.900* [0.056] 1.751*** [0.207] 

other gest. risk factors 2.211*** [0.018] 1.034 [0.045] 1.020 [0.072] 

pre-delivery inpatient diagnoses 

- neoplasm 1.303*** [0.032] 1.014 [0.137] 0.899 [0.133] 

- endocrine, nutritional 1.353*** [0.034] 1.252* [0.153] 0.928 [0.164] 

- mental 0.952 [0.033] 4.137*** [0.577] 1.657*** [0.172] 

- nervous system 1.326*** [0.053] 1.552** [0.290] 1.144 [0.220] 

- circulatory 1.312*** [0.037] 1.681*** [0.208] 0.796 [0.145] 

- respiratory 1.068*** [0.026] 1.429*** [0.177] 0.971 [0.168] 

- digestive 1.203*** [0.024] 1.324*** [0.138] 1.120 [0.169] 

living area (baseline = Budapest) 

- other town 1.021** [0.010] 1.004 [0.053] 0.780*** [0.066] 

- village 0.983 [0.011] 0.973 [0.057] 0.759*** [0.072] 

zip code spec. emp. rate 2.504*** [0.143] 2.873*** [0.867] 0.945 [0.476] 

annual nr. of births in hosp (1,000) 1.068*** [0.003] 0.974** [0.013] 0.963* [0.020] 

year (baseline = first year (2010 or 2011)) 

2011 1.035*** [0.012] 0.389*** [0.048] 

2012 1.108*** [0.014] 0.825*** [0.034] 0.264*** [0.032] 
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2013 1.243*** [0.016] 0.643*** [0.031] 0.224*** [0.027] 

2014 1.321*** [0.017] 

2015 1.416*** [0.019] 

2016 1.466*** [0.020]     

N. of obs. 
374,409 

 
131,159 

 
4,923 

 

Period 2010-2016 2011-2013 2010-2013 

Standard errors in brackets, ***p<0.01, ** p<0.05, * p<0.1. Sample: age 20-40, low risk, first observed 

birth, and in the models of antidepressant use: no subsequent birth within 3 years. Other gestational risk 

factors: gestational hypertension, diabetes in pregnancy, malpresentation of the foetus, foetal abnormality 

and other foetal problems. 
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Table 2: Relationship between caesarean delivery and subsequent antidepressant use on different time 

spans and different subsamples 

 Effect of caesarean delivery on  

 probability of DOT of N. of 

 antidep. use antidep. use obs. 

 logit OR OLS OLS  

Mothers without pre-delivery antidepressant use 

0-36 months after birth 1.207*** 0.00449*** 1.03*** 
131,159 

[0.046] [0.00092] [0.30] 

Mothers with pre-delivery antidepressant use 

0-36 months after birth 1.189*** 0.0390*** 36.73*** 
4,923 

[0.075] [0.0142] [12.74] 

Transition to antidepressant use (for mothers without antidepressant use) 

0-12 months after birth 1.218*** 0.00153***  
131,159 

[0.081] [0.00052] 

13-24 months after birth 1.181*** 0.00142**  
130,170 

[0.075] [0.00055] 

25-36 months after birth 1.217*** 0.00162***  
129,080 

[0.080] [0.00055] 

Standard errors in brackets (OLS: heteroscedasticity-robust), *** p<0.01, ** p<0.05, * p<0.1. Odds ratios 

(ORs) from logit models as well as effects from ordinary least squares (OLS) models are shown. Controls: 

5-year age groups, other gest. risk factors, pre-delivery inpatient diagnoses, type of settlement, zip code 

specific employment rate, annual nr. of births in hospital, year dummies. Sample: age 20-40, low risk, first 

observed birth, no subsequent birth within 3 years. Period: 2011-2013 for non-users, 2010-2013 for users. 



21 

Table 3: Heterogeneity of the relationship between C-section and subsequent antidepressant use 

 

probability of antidepressant use 

within 3 years after birth 

 logit OR p-value 

 Est. S.E. for equality of 

   interactions 

Model: interaction with type of settlement 0.442 

caesarean x capital city 1.302*** [0.116] 

caesarean x other town 1.157*** [0.060] 

caesarean x village 1.247*** [0.086] 

Model: full sample (including mothers with subsequent delivery within three years)   

caesarean 1.193*** [0.043]  

Model: interaction with birth within 3 years on the full sample 0.003 

caesarean x no birth within 3 years 1.204*** [0.046]  

caesarean x any birth within 3 years 0.832 [0.098]  

Number of observations: 131,159 in the first model, 169,188 in the last two models. Standard errors in 

brackets, *** p<0.01, ** p<0.05, * p<0.1. Controls in each model: 5-year age groups, other gest. risk 

factors, pre-delivery inpatient diagnoses, type of settlement, zip code specific employment rate, annual nr. 

of births in hospital, year dummies. Sample: without pre-delivery antidepressant use, age 20-40, low risk, 

first observed birth, no subsequent birth within 3 years after delivery. Period: 2011-2013 
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Figure 1: Rate of antidepressant use by the time since delivery and mode of birth (sample: age 20-40, low 

risk, first observed birth, no subsequent birth within 3 years) 

 

 


