
Abstract

Objective: To study the long-term effects of the cesarean and vaginal births on unintended pregnancy rates and the obstetric costs. 

Methods: Parous women (n=501) were grouped into two in accordance to the mode of their first two births as: vaginal birth group
with two subsequent vaginal births and cesarean birth group with at least one cesarean birth. Turkish Republic Social Security
Institution payment values in 2010 were used as the cost standards. Means of parity, ectopic pregnancy, spontaneous abortion and
voluntary abortion were used to calculate the life time obstetrics expenditure of the groups. The calculated values were divided to
each group’s mean reproductive time to find out the expenditure per reproductive year. In statistical analysis Student’s t test or analy-
sis of variance tests were used. A p value of ≤0.05 was considered statistically significant. 

Results: Vaginal group had significantly higher gravidity, parity and voluntary abortion rates (p<0.05). The means of the age of the
participating women, spontaneous abortions and ectopic pregnancies were similar in both groups (p>0.05). The total number of
pregnancies, births, spontaneous abortions, voluntary abortions and offspring decreased significantly in each decade (p<0.05).
Hospital births significantly increased in each decade, reaching from 48.29% in 70s to 88.08% in 1990s. The obstetric expenditure
for a single woman in a reproductive year time was found 71.92 Turkish Liras in vaginal and 53.41 Turkish Liras in cesarean birth
groups. 

Conclusion: Cesarean birth decreases the total obstetric costs in long term, particularly in areas with high fertility rates. 
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Sezaryen do¤umlar›n istenmeyen gebelik oran› ve obstetrik harcamalar üzerine 
uzun dönem etkileri

Amaç: Sezaryen ve vajinal do¤umlar›n istenmeyen gebelik oran› ve obstetrik harcamalar üzerine uzun dönem etkilerini araflt›rmak.

Yöntem: Daha önceden do¤um yapm›fl kad›nlar (n=501) do¤um yöntemine göre iki gruba ayr›ld›lar: ‹lk iki gebeli¤ini vajinal do¤u-
ranlar vajinal do¤um grubu ve ilk iki gebelikten en az birini sezaryen ile do¤uranlar sezaryen do¤um grubunu oluflturdu. Maliyet stan-
dartlar› için Türkiye Cumhuriyeti Sosyal Güvenlik Kurumu 2010 ödeme de¤erleri kullan›ld›. Gruplar›n ömür boyu obstetrik giderlerini
hesaplamak için, ortalama do¤um, d›fl gebelik, kendili¤inden ve istemli düflük oranlar› kullan›ld›. Hesaplanan de¤erler her grubun or-
talama tüketilmifl üreme y›llar›na bölünerek, üreme y›l› bafl›na gider hesaplamas› yap›ld›. ‹statistiksel analizde Student T testi ve var-
yans analizi (ANOVA) testleri kullan›ld›. P de¤erinin ≤0.05 olmas› istatistiksel olarak anlaml› kabul edildi. 

Bulgular: Vajinal grubun gebelik, do¤um ve istemli düflük oranlar› belirgin olarak daha yüksek bulundu (p<0.05). Ortalama anne ya-
fl›, kendili¤inden düflük ve d›fl gebelik say›lar› ise her iki grupta benzerdi (p>0.05). Her 10 y›ll›k dönemde ortalama gebelik, do¤um,
kendili¤inden düflük, istemli düflük ve sahip olunan çocuk say›s› belirgin olarak azalm›flt›r (p<0.05). Hastane do¤um oranlar› da her 10
y›lda belirgin olarak artm›flt›r. 1970’de %48.29 olan hastane do¤umu oran›, 1990’larda %88.08’e ulaflm›flt›r. Üreme y›l› bafl›na obs-
tetrik gider, bir kad›n için vajinal do¤um grubunda 71.92 Türk Liras› ve sezaryen do¤um grubunda 53.41 Türk Liras› bulundu. 

Sonuç: Özellikle do¤urganl›¤›n yüksek h›zda oldu¤u bölgelerde, sezaryen do¤um obstetrik giderleri uzun dönemde azalt›r. Ama uzun
dönem giderlere göre cerrahi karar vermek do¤ru olmayacakt›r. Unutulmamal›d›r ki, sa¤l›k politikalar›ndaki de¤ifliklikler bu gider he-
saplamalar›n› tamamen de¤ifltirebilir. 

Anahtar Sözcükler: Sezaryen do¤um, sezaryen do¤um oran›, do¤um yöntemi, maliyet kontrolü, obstetrik ekonomi, elektif cerrahi ifllem.
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Introduction
Cesarean birth rates continuously rise in

Turkey, like many other countries.[1-6] The increase
is generally associated with the women’s request,
physicians’ choice, and previous cesarean birth,
low level skill of primary care providers, injudi-
cious use of uterotonics, changing demographics,
altered clinical practice, and an increasing aware-
ness of traumatic childbirth amongst the public.[7-10]

There are contraries in opinions about the rise in
cesarean rates, particularly in cases of maternal
request without any clinical indication for the
surgery.[11,12] One of the contraries is the cost of the
procedures. The insurance companies are unwill-
ing to pay for the cesarean births without an
acceptable surgical indication, because the cesare-
an birth prices are generally more expensive than
vaginal birth prices. However, the long-term costs
are not well studied. Some researchers compared
the costs of each vaginal and cesarean birth
according to the expenditure made by the hospital
and the patient;[13] others compared the cost of
each procedure with total perinatal expenditures.[14]

In our study we planned to compare the long-term
costs of cesarean birth (CB) and vaginal birth (VB).
Because the mode of birth may affect future preg-
nancy rates and the gestational outcomes, we used
the parity and abortion rates to calculate a
woman’s mean life-time obstetrics expenditure.
We hypothesized that, by decreasing the future
birth and abortion rates, having at least one of the
first two births by cesarean section would decrease
the total obstetric expenditures spent for a woman. 

Methods
The study was approved by the local

Institutional review board of our university hospi-
tal and performed between January and October
2010 within our obstetrics and gynecology depart-
ment. All patients gave informed consent before
participating in the study. To study the long-term
effects of the mode of delivery, parous women
started to give births before 2000 (n=501) were
divided into two groups in accordance to the mode
of their first two births as: vaginal birth group
(VBG) with two subsequent vaginal births and
cesarean birth group with at least one cesarean
birth. A questionnaire was distributed to the partic-

ipants to obtain demographic information such as
maternal age, gravidity, parity, spontaneous abor-
tion, induced abortion, ectopic pregnancy, number
of offspring and their age. A nurse capable of
speaking several local dialects helped the partici-
pants to fill in the questionnaires and provided
assistance in cases of confusion, misunderstanding
and illiteracy. After collecting the data, one of the
authors checked the questionnaire form for the
accuracy of the obtained data. Unreliable and
incomplete data caused exclusion. Inconsistent and
discordant data between variables like maternal
age, first child’s age and birth dates caused exclu-
sions. Means of age, gravidity, parity, spontaneous
and voluntary abortion, ectopic pregnancy, num-
ber of offspring with their age and gravidity-living
offspring difference were calculated for each
group. According to the reproductive years, the
groups were further analyzed for giving the first
birth between 1970-1980, 1980-1990, and 1990-
2000. The decision for termination of a pregnancy
may be influenced by the actual family size. Most
of the time, the unintended pregnancies are termi-
nated if the family has reached the desired number
of offspring. To eliminate the effect of family size,
women having two or more offspring were includ-
ed. In addition, a woman’s age and reproductive
year stage could influence the decision of preg-
nancy termination. The range for reproductive
years was defined as 15-49 years. 15 years were
subtracted from actual maternal age to calculate
the bygone reproductive years. In cases of women
older than 49 (45-15=34), reproductive years were
considered as 34. The total cost calculation we
used was not a real cost effectiveness calculation.
It did not reflect the actual cost for each procedure
at the time of the study. We did not calculate the
real market prices of the expenditures. We used
Turkish Republic Social Security Institution’s 2010
payment values as the cost standards during the
calculation. For year 2010 the institute pays 450
Turkish Liras (TL) for cesarean birth, 400 TL for
vaginal birth, 455 TL for the management of
ectopic pregnancy and 200 TL for the management
of spontaneous or voluntary abortion. In our study
the total cost (TC) of the mode of birth (MB) for
each woman was calculated by using the formula:
TCMB = (Mean number of births according to the
MB x cost of the MB) + (Mean count of sponta-
neous abortion according to the MB x cost of spon-
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taneous abortion treatment)+ (Mean count of vol-
untary abortion according to the MB x cost of vol-
untary abortion treatment)+ (Mean count of ectopic
pregnancy according to the MB x cost of ectopic
pregnancy treatment). To eliminate the effect of
the maternal age and the stage of the reproductive
years, the total costs of the groups were divided to
the mean reproductive bygone times of their own
group. The calculation represented the total obstet-
ric expenditure for a reproductive year of a single
woman. By using SPSS for Windows 16.0 package
program the data were collected and analyzed.
Vaginal birth and cesarean birth groups were com-
pared using the independent sample Student t test.
Demographical data was compared by 10 year
intervals from 1970 to 2000 using analysis of vari-
ance test (ANOVA). A p value of <0.05 was con-
sidered statistically significant. 

Results
The demographical findings and their compari-

son results according to the mode of birth are sum-
marized in Table 1. The mean numbers of preg-
nancies, births and voluntary abortions were signif-
icantly higher in VBG (p<0.05). The means of the
age of the participating women, spontaneous abor-
tions and ectopic pregnancies were similar in both

groups (p>0.05). The demographical findings and
their comparison according to the years by ten year
intervals are summarized in Table 2. The total num-
ber of pregnancies, births, spontaneous abortions,
voluntary abortions and offspring decreased signifi-
cantly in each decade (p<0.05). The percentage of
hospital births significantly increased in each
decade, reaching from 48.29% in 70s to 88.08% in
1990s. The total obstetric cost of a woman was
found 1,940.55 Turkish Liras (TL) in VBG and
1,332.85 Turkish Liras in CBG. Although the mater-
nal ages in both groups were not significantly dif-
ferent from each other, to eliminate the effect of the
maternal age and the stage of the reproductive
years, the total costs of the groups were divided to
the mean bygone reproductive years of their own
group. The mean bygone reproductive years were
26.98±6.82 years in vaginal birth and 24.95±6.82
years in cesarean birth groups and did not show sig-
nificant difference (p>0.05). After dividing the costs
by each group’s own mean bygone reproductive
year, the obstetric cost of a reproductive year of a
woman was calculated. The yearly obstetric cost for
a woman was found 71.92 Turkish Liras in VBG and
53.41 Turkish Liras in CBG. Reproductive failure
was defined as the rates of the pregnancies that did
not result in a living offspring. The difference of liv-
ing offspring from the total pregnancies divided by

Age* (years) Gravidity# Parity# Miscarriage# Induced Ectopic
abortion# pregnancy#

Vaginal birth group (n= 458 ) 42.72±7.78 5 4 0 0 0

Cesarean birth group (n= 43) 40.42±7.53 3 2 0 0 0

p 0.06 0.00 0.00 0.61 0.00 0.11

Table 1. Comparison of vaginal birth and cesarean birth groups data are presented as mean
± standard deviation* or median.#

1970-1980 1980-1990 1990-2000 p
(n= 105) (n= 181) (n= 215)

Age of the women at the timeof the study* 50.66±3.56 45.97±4.34 35.651±5.41 0.00
Gravidity# 7 5 4 0.00
Parity# 5 4 3 0.00
Miscarriages# 0 0 0 0.00
Induced abortion# 1 1 0 0.00
Ectopic pregnancy# 0 0 0 0.05
Offspring number# 4 3 3 0.00
Hospital Births (%)* 48.29±46.51 79.02±34.27 88.08±29.23 0.00

Table 2. Demographic changes of the 501 women by 10 year intervals. Data are presented
as mean ± standard deviation* or median.#



the total number of pregnancies gave the failure
rates for each group. The reproductive failure rate
was 0.27±0.23 in the VBG and 0.25±0.21 in the
CBG. Although the reproductive failure rate was
found slightly higher in the VBG, the difference was
not significant (p>0.05).

Discussion
In developing and overpopulated countries

health resources are generally used in public hos-
pitals instead of primary and preventive sectors.[13,15]

From this point of view, the high fertility rates,
because of the inadequate primary family planning
services, further increases the costs. The real
obstetric costs differ between countries, cities and
hospitals. The differences in health policies, pro-
duction and providing costs of the medical and
nonmedical outgoings, staff wages, and the life
standards of the environment, poverty and afford-
ability affect the costs of birth modes.[16-22] Two dif-
ferent hospitals, even in the same region of a city,
may have different incomes and expenses. The
quality of medical and non-medical services may
be different. We think that it is irrational to com-
pare the costs of the vaginal and cesarean births by
using the amount of the money spent for each pro-
cedure in different conditions. Our study was
based on the effect of cesarean births on the preg-
nancy related events, like the number of births and
abortions. From this point of view, differences in
the production and providing costs of the medical
and non-medical outgoings, staff wages and etc.
do not change the power of this effect, and in the
long term, cesarean births decrease the total
expenditure of obstetric costs. Unintended preg-
nancies constitute half of all pregnancies (49%) in
the United States. Moreover, 52% (approximately
one third of all) of them result in an unintended
birth.[23] In 2001 6.7 million women used the public
family planning services in the United States. The
expense per woman was $ 188 ($ 1.26 billion in
total).[24] This amount is huge and unaffordable for
most of the countries. In addition it could not pro-
vide a full contraceptive service for the whole
community. In our study cesarean birth decreased
the gravidity, parity and voluntary abortion rates,
which resulted in a decrease in the unintended
pregnancy and birth rates. Tubal sterilization or
intra-operative intra-uterine device insertion during
the same operation may facilitate the acceptance

of contraceptive use. The rate of tubal sterilization
during cesarean births is higher than interval ster-
ilization.[25] The decreases in both total fertility and
induced abortion rates can be explained by the
women’s more decided attitudes against unintend-
ed pregnancy. The hospital, operation and anes-
thesia experience and fear, the physician’s orienta-
tion, the observed increased complication rates in
the repeated operations, difficulty in baby care and
the delay in returning to the job may be the caus-
es of the decided attitude against the unintended
pregnancies. Hospital births may also decrease the
unintended pregnancy rates. Many women may
have the first and only chance to benefit from a
health and family planning service at the time of
their births. Although, the hospital birth counts of
the vaginal births increases continuously, the
cesarean births are always in hospitals. In addition,
the repeat cesarean births with their potential com-
plications are always taken more seriously by the
physicians and the pregnant women. The risk of
the complications of all the obstetrical and gyne-
cological operations increases after each repeated
cesarean section, which may orient the physicians
to give stricter advices and orders about the unin-
tended pregnancies. The decrease in total fertility
and induced abortions rates after cesarean births
should be further studied. In this manner, the role
of intra-partum contraception, hospital births, the
women’s educational and socio-economic status,
physician’s orientation, health politics and the sci-
entific advances in health management need to be
determined by multi-center studies. Many women
request for cesarean births. We think that after giv-
ing an informed consent, those women should be
respected and promoted for their decisions.
Whatever the causes are, cesarean section decreas-
es the rates of pregnancy, births and voluntary
abortions. This effect should also be considered in
the comparison of the risks of cesarean and vagi-
nal births.

Conclusion
If one of the first two births is a cesarean birth,

the pregnancy, birth and voluntary abortion rates
decrease. Moreover, the obstetric costs also
decrease in long term. In cases of maternal request
cesarean births may be acceptable, particularly in
the regions with high fertility rates and poor family
planning services. However, the decrease in the
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long-term expenditure, pregnancy, birth and volun-
tary abortions is not a surgical indication. Our data
may possibly influence the surgical indication in the
future. However, this influence may be acceptable
only after the prospective studies which show equal
safety for the cesarean births and the vaginal births.
It should be kept in mind that changes in health
politics and efficient contraception against the unin-
tended pregnancies can totally change these expen-
diture calculations. 
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