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ABSTRACT 

Background: Kind of delivery affect many aspects of 
individuals, families and health systems situations. 
The aim of this study was to identify the Role of non- 
medical factors on choice of delivery (CS/NVD) in 
hospitals affiliated to Tehran University of Medical 
Sciences. Materials and Method: This cross-sectional 
study was performed to identify the factors involved 
in the choice of delivery (CS/NVD) among women at- 
tending hospitals affiliated to Tehran University of 
Medical Sciences. Data was derived from the medical 
records of women who gave birth in the hospitals. 
Results: A significant statistical relationship was found 
between factors such as age of mother, level of educa- 
tion, occupational status, type of previous delivery, 
person supervising the pregnancy and dissatisfaction 
about delivery were more frequent in women who un- 
derwent CS than those who gave birth by NVD. Con- 
clusion: The highly increasing rise in the rate of un- 
necessary CS during throughout the world, and its 
adverse effect on maternal and child health, the fi- 
nancial burden imposed on families and health sys- 
tems, has highlighted the importance of studies to 
identify the non-medical factors that affect decision- 
making concerning type of delivery as well as to de- 
termine the appropriate medical indications of CS.  
 
Keywords: Cesarean Section; Normal Vaginal Delivery;  
Inappropriate Health Care; Health System 

1. INTRODUCTION 

Cesarean section is one of the main concerns of the 
health authorities and health systems of developed and 

developing countries. With a rate that has increased sev- 
eral fold in most countries, values of around 23.5%, 40%, 
36%, 23.3% and 22.4% have been reported for the US, 
Chile, Brazil, Taiwan and Italy, respectively [1-4]. These 
rates are much higher than those suggested by the WHO, 
according to which a rate of around 15% has scientific 
and medical indications, and values higher than this are 
considered as unnecessary or inappropriate [5]. Many au- 
thors highlight that unnecessary CS can increase mort- 
ality and complications in women and children. Further- 
more, more resources are misused in CS than NVD [6-8]. 
Many studies show that CS rate is affected by factors 
such as indications in the mother including her socio- 
economic status, suggestions made in health centers, and 
the decision of the doctor or health personnel [9-11]. 
Other researchers believe that the non-medical factors 
affecting increased CS rates include maternal factors, 
such as mother’s demand, age, previous experience of 
delivery, level of education, occupation, economic status 
and other factors including, type of insurance coverage, 
type of hospital and its facilities, presence of bedside 
nurses, type of previous delivery, fear of severe labor 
pain, doctor’s decision, patient’s rights, freedom of mo- 
ther to choose type of delivery, legal issues, financial co- 
verage and payment of costs of delivery, estimated cost 
of CS or NVD, and induction of type of delivery by doc- 
tors [12-16]. The large differences in CS rates reported 
from different institutions, regions, and gynecologists 
cannot be attributed to medical or obstetric factors [17].  

One of the problems faced by the health systems dur- 
ing the past few years is the increasing health service and 
health care costs; one main cause of this increase is un- 
necessary or inappropriate services [18]. The results of 
various studies show that around 10% - 40% of the 
health care provided in health institutes are actually un- 
necessary [19,20]. A recently designed economic model, *Corresponding author. 
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which showed the costs of non-medically indicated CS in 
the National Health System of UK, estimated that an- 
nually around 10.9 - 14.8 million additional pounds must 
be spent by the health system and the mean saved ex- 
penses for each NVD and appropriate CS was around 
1257 pounds [21]. According to the last study performed 
by the Ministry of Health and Medical Education of Iran 
in 2006, CS rate was estimated to be around 47% in Iran 
and 52% in Tehran [22]. Regarding the policies of the 
Ministry of Health to reduce CS rate and the need to as- 
sess the main non-medical factors involved in CS, we 
performed this study to identify the non-medical factors 
affecting choice of delivery. 

2. MATERIALS AND METHOD 

This descriptive cross-sectional study was performed be- 
tween 2008-2009 in hospitals affiliated to Tehran Uni- 
versity of Medical Sciences (TUMS). Regarding the pre- 
valence of CS in Iran and Tehran, a specimen volume of 
250 women who had undergone CS and 250 women who 
had undergone NVD were selected. Data was obtained 
from the medical records of mothers who had delivered 
in the hospitals under study and complementary data 
such as age of marriage, decision maker for type of the 
delivery, type of previous delivery, education and so on, 
was obtained by interview and by completing a question- 
naire designed for this purpose. Trained midwives were 
chosen to attend the hospitals, review the medical re- 
cords, interview the mothers, and complete the ques- 
tionnaires. In some cases, complementary data was ob- 
tained after the mother’s condition became stable or by 
contacting her via telephone. After compiling the data, 
SPSS software and statistical tests (Chi-Square test and 
logistic regression method) were used for statistical ana- 
lysis and compare factors in the two groups under study. 
This study approved by the Deputy of Research of The- 
ran University of Medical Sciences. 

3. RESULTS 

Data collected from the medical records of women who 
delivered in hospitals affiliated to TUMS, were analyzed 
as follows (Table 1). 

According to Table 1, most of the deliveries took 
place in 18 - 35 years of age which was significantly 
different between the two groups (P < 0.001). NVD is 
more common in women aged more than 35 years, com- 
pared to other age groups (P < 0.05). Results show that 
most of the women undergone NVD or CS were primi- 
gravida (52%). CS increased as number of pregnancies 
increased, such that four or more pregnancies comprise  
7.2% of all CS deliveries; this was 4.4% for NVD. A 
significant statistical relationship was found between 

current and previous choice of delivery (p < 0.05). Re- 
sults show that most mothers who had previous history 
of NVD had primary to secondary or high school educa- 
tion, respectively (43.2% and 41.6%). Highest values are 
also seen in case of women who had undergone CS (20% 
and 57.6%) but illiteracy rate was much higher among 
women who delivered by NVD than those who delivered 
by CS (5.6% vs. 1.2%). Interestingly, CS rate increased 
with advancing literacy, such that 19.6% of women who 
had undergone CS, had university education, while this 
was 9.6% in case of women with NVD. The statistical 
relationship between level of education and choice of 
delivery was significant (p < 0.05). Considering the find- 
ings of Table 1, overall occupation rate was 11.6%; 
17.6% in case of women with CS and 5.6% in case of 
women with NVD. Housewives comprised 94.4% and 
82.4% of women who had undergone NVD and CS, re- 
spectively. A significant statistical relationship was 
found to exist between occupational status and choice of 
delivery (p < 0.05). The findings of our study show that 
amongst women who received prenatal care, most were 
seen by gynecologists. 67.2% and 34% of women who 
were seen by gynecologists delivered by CS and NVD, 
respectively. Table 1 shows decision about choice of 
delivery. 67.2% of mothers who delivered by NVD, 
opted for NVD themselves and only 15.2% of them did 
so due to physician orders. However, only 16.4% of 
mothers decided to deliver by CS themselves and 53.6% 
did so due to their doctor’s decision. The statistical rela- 
tionship between level of decision maker and choice of 
delivery was significant (p < 0.05). Findings show the 
insurance coverage status in regards to choice of delivery. 
Overall insurance coverage was 74.6%, which was 70% 
for NVD and 79.2% for CS. These variables had no sig- 
nificant statistical difference with each other. The state of 
complementary insurance is shown in Table 1. Accord- 
ing to the table, 24.6% of the cases under study had 
complementary insurance, of which 20.2% comprised 
NVD cases. According to the results, 1.6% and 18% of 
women with NVD and CS had experienced abortion, 
respectively, which meant that women who had history 
of abortion had preference to deliver by CS. Women 
with history of delivery of dead babies showed almost 
the same pattern, although this relationship was not sig- 
nificant. As seen in Table 2, out of the 128 women who 
had history of previous NVD, 127 (99%) delivered by 
NVD again. However, in the CS group, out of the 106 
women with previous delivery, 71 delivered by CS. Thus 
most women, who had previously delivered by NVD, 
chose to deliver by NVD again and most women with 
previous CS chose to deliver by CS again. 

We used logistic regression method for statistical ana- 
ysis in this study too. Cov riates model selection was l a 
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Table 1. Comparison of some variables between types of delivery in study population. 

type of delivery 
Variables 

Vaginal (frequency %) Cesarean (frequency %) 
Total % P. Value 

Age: <18 7 100.0 0 100.0 7 100.0 

18 - 35 228 50.5 215 48.5 443 100.0 

>35 15 30.0 35 70.0 50 100.0 

*P < 0.001 

Age of marriage: <19 97 61.4 61 38.6 158 100.0 

19 - 30 149 45.7 177 54.3 326 100.0 

>30 4 25.0 12 75.0 16 100.0 

P = 0.001 

Type of previous delivery:  
Without delivery 

122 46 144 54 266 100.0 

Vaginal 127 78.4 35 21.6 162 100.0 

Cesarean 1 1.4 71 98.6 72 100.0 

P 0.001 

Number of pregnancies 1 pregnancy 115 48.3 123 51.7 238 100.0 

2 pregnancies 124 53.2 109 46.8 233 100.0 

3 and more pregnancies 11 37.9 18 62.1 29 100.0 

P < 0.001 

Still birth (nullipara) 116 48.5 123 51.5 239 100.0 

Yes 2 16.7 10 83.3 12 100.0 

No 132 53.0 117 47.0 249 100.0 

P = 0.040 

Education: Illiterate 14 82.4 3 17.6 17 100.0 

Primary & secondary 108 68.4 50 36.1 158 100.0 

High school 104 41.9 144 58.1 248 100.0 

University 24 31.2 53 68.8 77 100.0 

Occupation: Occupied 13 5.0 248 95.0 261 100.0 

Without job 237 99.2 2 0.8 239 100.0 

P < 0.001 

Consult: 15 93.8 1 6.2 16 100.0 

Yes 141 39.8 213 60.2 354 100.0 

No 94 72.3 36 27.7 130 100.0 

P < 0.001 

Decision maker for type of the delivery: 
Without previous decision 

43 36.4 75 63.6 118 100.0 

herself 98 76.6 30 23.4 128 100.0 

husband 11 84.6 2 15.4 13 100.0 

Physician 98 40.7 143 59.3 241 100.0 

P < 0.001 

Medical insurance: Covered 176 47.2 197 52.8 373 100.0 

Not covered 74 58.3 53 41.7 127 100.0 
P = 0.02 

Complementary insurance 89 63.6 51 36.4 140 100.0 

Yes 23 18.5 101 81.5 124 100.0 

No 138 58.5 98 41.5 236 100.0 

P < 0.001 

*
 age group <18 years is combined with age group 18 - 35 years for Chi-Squire test. 
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conducted by backward selection. Finally regression ana- 
lysis showed that women age, level of education, con- 
sultation with mothers before delivery , mother request 
for type of delivery, have scientific relationship with the 
type of delivery (P < 0.01) (Table 2). 

4. DISCUSSION 

This study was performed in order to determine the non- 
medical factors affecting choice of delivery in women 
who gave birth in hospitals affiliated to TUMS in the 
year 2008-2009. The population under study comprised 
of 250 cases of NVD and 250 cases of CS, who were 
studied simultaneously. Previous studies show that un- 
necessary and inappropriate services are provided in 
health and treatment centers [19,20,23] and that these 
services impose a large financial burden not only on the 
health system but also on the society. Since CS is one of 
the most common surgical operations which is alarm- 
ingly increasing throughout the world, including Iran 
[1-5,22], the performance of a study on the state of de- 
livery and factors affecting it was one of the priorities of 
the health system, especially in the family health sector. 

 
Table 2. Relationship between some variables and type of de- 
livery (Regression test). 

variables B S.E. Sig. Exp (B)

Still birth (nullipara) Ref - - - 

Yes 10.334 2.686 0.000 30767.949

No 4.040 1.632 0.013 56.837

Type of previous delivery  
(without previous delivery) 

Ref - - - 

Vaginal −9.344 7.162 0.192 0.000 

Cesarean −8.631 7.114 0.225 0.000 

Sex of child (male) Ref - - - 

Female 2.550 1.266 0.044 12.801

Education (Illiterate) Ref - - - 

Primary& secondry 1.793 1.968 0.362 6.010 

High school 5.093 1.734 0.003 162.882

University levels 4.883 1.520 0.001 132.040

Occupation (occupied) Ref - - - 

Without job −11.693 2.556 0.000 0.000 

Decision maker (without 
previous decision) 

Ref - - - 

Herself 1.676 7.904 0.832 5.343 

Husband −1.691 7.982 0.832 0.184 

Physician 2.557 7.949 0.748 12.897

One of the important factors is the choice of hospital. In 
our previous studies, CS rate was much higher in private 
than public hospitals and inappropriate CS comprises 
around 47% of all CS [24,25]. The difference in CS rate 
in public and private hospitals is mainly related to factors 
such as management and supervision, large differences 
between the costs of public and private hospitals, much 
higher costs of CS as compared to NVD, especially in 
the private sector and the therapeutic insurance coverage. 
Another factor is age of mother at time of delivery [25]. 
In developed countries, level of education of women, 
occupation or high occupational rank, and advancing age 
of marriage are factors considered to increase CS rate. 
Although psychiatric, mental and even anatomical fac- 
tors have been shown to increase the rate of CS in higher 
ages [3], but most studies have shown the role, decision 
and emphasis of the treating physicians to be more effec- 
tive in choosing the choice of delivery in mothers with 
higher ages, than maternal physical, mental or psychiat- 
ric status [25-27]. In our study, CS rate was considerably 
higher than NVD rate in women aged above 30 years 
(12.6%, 6.2% and 2% of all deliveries) (Table 1). The 
higher age of mothers could be attributed to other vari- 
ables such as their advancing age of marriage, higher 
number of pregnancies, level of education and occupa- 
tion. In our study, age of marriage, level of education and 
occupational status of women who delivered by CS were 
relatively higher than women who delivered by NVD. 
Also, chi-square test showed a significant statistical rela- 
tionship between choice of delivery and occupation, 
level of education and age of mother during pregnancy 
(P < 0.05). Women undergoing CS can usually be consid- 
ered to have above high-school level of education, be 
employed, be aware of the two processes of deliveries, 
have higher age of pregnancy and feelings of freedom 
and independence. Although freedom and independence 
supporters believe that the right to choose the method of 
delivery should be given to fully aware mothers [28-30]. 
According to the FIGO Clinical Guideline, performance 
of CS without a medical reason, is not consistent with 
medical ethics [31]. On the other hand, according to 
many specialists, pregnancy is not a disease and NVD is 
the natural result of a pregnancy, for which the mother 
and father, and not the medical specialists, must accept 
responsibility [32]. In addition, the freedom of women to 
choose the choice of delivery is usually not a logical de- 
cision regarding the outcome of pregnancy and maternal 
health. Factors which affect the mother’s decision to un- 
dergo CS include fear of NVD, the mother’s personality 
and mistrust which must be investigated. Good, satisfac- 
tory and independent counseling regarding NVD could 
prove beneficial and the fact that around half of the 
women who had previous CS opted for NVD after these 
counseling sessions was a very good experience in the 
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field of obstetrics as well as for the health system [33]. 
Another topic which is dealt with in our study as well as 
in many studies and discussions related to obstetrics, is 
the type of previous delivery and its effect on deciding 
for future deliveries. In the present study, out of the 250 
women who delivered by NVD, 128 women (42.2%) had 
their second delivery, 127 (>99%) of whom had deliv- 
ered by NVD before. However, in case of the 250 
women who had delivered by CS, 106 cases had a sec- 
ond delivery, 50% of whom had previously delivered by 
CS, which means that the rate of CS due to previous CS 
is more than 50%. Chi-square test shows a significant 
statistical relationship between choice of previous and 
current delivery. One of the important actions taken to 
reduce the rate of CS in the US and Europe, especially in 
the UK, is a program to help women who had undergone 
CS in their previous pregnancy, to give birth by NVD. In 
this way the rate of vaginal birth after cesarean (VBAC) 
rose from 18.9% in 1989 to 27.4% in 1997. This rate was 
more rapid in European countries and it comprises al- 
most 50% of all NVDs [34,35]. Published scientific data 
emphasize that around 60% - 80% of NVDs will be suc- 
cessful after CS. Interestingly; success rates were higher 
in women who had a previous NVD or CS due to indica- 
tions such as breech presentation. In any case, these 
women must be chosen very carefully and they should 
receive specialized care during delivery which should be 
performed in well-equipped hospitals and in the presence 
of expert specialists [36-38]. Prenatal care is another 
factor studied. Most (>98%) of the women under study 
received prenatal care. Most (67.2%) of the women who 
underwent CS were under the supervision of gynecolo- 
gists while most of the women who delivered by NVD 
seen by midwives or health centers and only 34% were 
supervised by gynecologists. This high rate of CS can be 
attributed to the prenatal care which was given by gyne- 
cologists, especially since 53.6% of women who under- 
went CS stated that they opted for CS due to their doc- 
tor’s decision. These figures were only 13.6% in case 
women undergoing NVD. Many studies have shown that 
the supervising health personnel, their character or per- 
sonality, and their level of education and occupation to 
be effective in the decision made about the choice of 
delivery [39-42]. Another important topic which is dis- 
cussed mainly by gynecologists or supervising persons is 
the mother’s demand and her approval to perform CS. As 
previously stated, this may be attributed to the mother’s 
independence, freedom of choice, and patient’s rights. As 
seen in the current study, only 16% of women opted for 
CS themselves, while around 54% stated that they chose 
to undergo CS due to their physician’s decision. It is 
noteworthy that most dissatisfaction towards CS was due 
to pain and immobility and that the main reason for 
choosing CS was their fear of pain of NVD. Considering 

all the above-mentioned factors, we could conclude that 
first, information asymmetry and the probability of the 
induced demand to them by treating physicians may re- 
sult in the mother to rely on her physician and to accept 
his or her orders. Second, lack of knowledge and experi- 
ence concerning choice of delivery (fear of pain and dis- 
satisfaction towards CS) may affect their decision re- 
garding type of delivery. These factors must be consid- 
ered by policy makers and health system executives in 
the agenda they set in the health sector especially re- 
garding maternal health care. Another important factor is 
the state of insurance coverage and the financial help 
mothers receive. According to our findings, insurance 
coverage was 74.6% in the population under study. In 
other words, one quarter of the population, which mainly 
includes women who delivered by NVD (30%), had no 
form of financial coverage (Table 1). More important is 
complementary insurance coverage, which covered 40.4% 
and 8.8% of women with CS and NVD, respectively. 
Different studies have pointed out the role insurance com- 
panies play in promoting unnecessary health services, 
including CS. In a study in the US it was seen that CS 
rates were higher among women who were under private 
insurance coverage (high financial support) than those 
receiving Health Maintenance Organization (HMO) 
support [42-44]. Another problem of the health sector is 
Moral Hazards, in which because the costs are mainly 
paid by the insurance companies, unnecessary and some- 
times inappropriate procedures are sought not only by 
the patients, but also recommended by insurance per- 
sonnel. Another important topic is that in the National 
Health System of Iran, CS and normal vaginal delivery 
costs which are paid by insurance companies are done 
globally, but this rate is very variable. Also, the payable 
cost of CS is many-fold that of NVD, which is more 
evident in the private than the public sector. This can 
intensify induced demand for CS and affect ethical dan- 
gers. Finally, fear of legal or penal problems and the lack 
of clear and adequate laws and regulations to support 
specialists as well as the lack of necessary standards and 
sufficient insurance coverage and support regarding 
medical procedures has resulted in the topic of Defensive 
Medicine in which physicians and obstetricians believe 
that they can overcome the patient's concerns while ob- 
serving rules and regulations much easier by performing 
CS [45-48].  

5. CONCLUSION 

On the whole, we must state that the rapidly rising rates 
of CS and its associated consequences is one of the main 
concerns of policy makers and Health System managers 
in all societies today. In addition to the medical factors 
and indications of this procedure, the necessity of which 
must be investigated, many non-medical factors are also 
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involved in its rise. This study investigated a few of the 
most important non-medical factors affecting choice of 
delivery. Programming such that CS rate becomes more 
logical depends on a serious review of different aspects 
including social, economic, and cultural problems, pay- 
able systems, including financial support systems, the 
medical and paramedical education system, as well as the 
availability of hospital equipment and facilities. If related 
research is not performed and scientific solutions are not 
sought, none of the measures could be a suitable and 
practical solution to reducing unnecessary and inappro- 
priate procedures or surgery, including CS. 
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