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Introduction : The cesarean section rate has continuously increased in recent years in 
both public and private sector services. Various strategies have been proposed to reduce the cesa­
rean section rate, however, none of them has proven to be effective. Cesarean section rate at Chai 
Nat Hospital climbed from 9.69 per cent in 1987 to 31.13 per cent in 1997. The authors have 
attempted to reduce the unnecessary rate by creating a strategy of self-evaluation of obstetricians 
by delivery data of each obstetrician. The objective of this study was to evaluate the effectiveness 
of the strategy by comparing the cesarean section rate before and after using the strategy with the 
assumption that the cesarean section rate would probably be decreased with the strategy. 

Patients and Method : The study was a clinical experimental research conducted from 
January 1995 to December 1999, a sixty-month period. The target populations included obstetricians 
and pregnant women delivering at Chai Nat Hospital. The cesarean section rate during the first 
thirty months was compared with that of the latter thirty months, the period in which the strategy 
was used. Furthermore, the cesarean section rate was also compared with that in Phra Phutthabat 
Hospital. 

Results : The cesarean section rate in the first half of the study (30 months) at Chai Nat 
Hospital, the period without the strategy, among 4,843 deliveries was 28.78 per cent compared 
with 25.40 per cent among 5,044 cases in the second half of the study, the period using the stra­
tegy. The rate was significantly decreased (Z=3.79, P<O.OOl). At Phra Phutthabat Hospital where the 
strategy was not used, the cesarean section rate during the first 30-month period was 29.36 per 
cent among 5,868 deliveries and 28.12 per cent among 6,020 deliveries during the second half of 
the study. The rates were not significantly different (Z=l.49, P>0.05). The comparison of cesarean 
section rates during the first 30-months between Chai Nat and Phra Phutthabat Hospital during the 
first half showed no significant difference (Z=0.66, P>0.05), whereas that during the second half 
of the study between both hospitals was significantly different (Z=3.22, P<O.Ol). 

Conclusions : The strategy of self-evaluation of obstetricians by delivery data of each 
obstetrician could significantly reduce the cesarean section rate (P<O.OOl). If the strategy is imple-
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mented in larger areas of Thailand, a large number of unnecessary cesarean sections as well as 
maternal morbidity could be avoided, resulting in saving a lot of national expense and also improv­
ing the standard of care in obstetrics. 
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Vaginal delivery is a normal physiological 
process for humans. In the past, however, vaginal 
birth sometimes caused high morbidity and mortality 
for both mothers and fetuses, especially in cases of 
dystocia. As medical technology has changed, seve­
ral methods have been developed to reduce the 
complications secondary to the birth process and 
cesarean section, which is now a rather safe opera­
tion, is one of them. The cesarean section rate has 
continuously increased in recent years in both public 
and private sector services. For example, in the USA, 
the cesarean· section rate has gradually increased 
from 4.5 per cent in 1965(1) to 22.7 per cent in 
1985(1). In Thailand, the total cesarean section rate 
increased from 15.19 per cent in 1990 to 22.44 per 
cent in 1996 with the primary cesarean section of 
64.1 per cent and repeated cesarean 35.9 per cent 
(1). The message has not got through to the public, 
that the high cesarean section rate alone did not 
contribute to a decline in infant mortality during the 
past two decades(2).. Overall, the cesarean section 
rate usually includes unnecessary cesarean sections, 
the section causing only morbidity but not improv­
ing the perinatal outcome. It is true that cesarean 
section has a great impact on reduction in maternal 
and perinatal mortality, however, an unnecessary 
cesarean section itself has several disadvantages, 
including a higher risk of maternal morbidity and 
mortality when compared to vaginal delivery. More­
over, a cesarean section is much more expensive 
than a vaginal delivery(3,4). The Public Citizen 
Health Research Group estimated that approximately 
475,000 unnecessary cesarean sections in the USA in 

1987 resulted in 25-100 avoidable maternal deaths, 
approximately 25,000 serious maternal infections, 
and 1.1 million hospital days at a cost of over a 
billion dollars(5). According to WHO recommen­
dations, there is no justification in any specific 
geographic region to have more than 10-15 per cent 
cesarean section births(6). Various strategies have 
been proposed to reduce the cesarean section rate, 
however, none of them has proven to be effective. 
Some have suggested the policy of vaginal birth 
after cesarean section to reduce the repeated cesarean 
section rate. The cesarean section rate at Chai Nat 
Hospital rose from 9.69 per cent in 1987 to 31.13 
per cent in 1997. The authors are concerned about 
this rising rate and have attempted to find an effec­
tive way to reduce the unnecessary rate by creating 
a strategy of self-evaluation of obstetricians by deli­
very data of each obstetrician. The objective of this 
study was to evaluate the effectiveness of the stra­
tegy by comparing the cesarean section rate before 
and after using the strategy with the assumption that 
the cesarean section rate will probably be decreased 
with the strategy. 

PATIENTS AND METHOD 
The study was a clinical experimental 

research conducted from January 1995 to December 
1999, a sixty-month period. The target populations 
included obstetricians and pregnant women deli­
vering at Chai Nat Hospital. Terminology used in 
this study included: A self-evaluation of obstetri­
cians form which is a form recorded by each obste­
trician indicating delivery methods. Cesarean sec-
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tion means delivery by operation through abdomi­
nal and uterine incision. An obstetrician is a doctor 
with a certificate or diploma in the specialty of 
obstetrics and gynecology. Pregnant women were 
those with a pregnancy of more than 28 gestational 
weeks and delivery at Chai Nat Hospital between 
January 1995 and December 1999. The study was 
divided into two periods. During the first half, the 
first thirty months' period, the strategy was not used 
and the deliveries underwent conventionally. The 
strategy of self-evaluation was introduced in the 

Self-evaluation form for obstetricians. 

Route of delivery 

Doctor 1 Doctor2 

Normal delivery 

Forceps extraction 

Vacuum extraction 

Breech delivery 

Primary cesarean section 

Previous cesarean section 

Total cesarean section 

Cesarean section rate (%) 

Total delivery 

second half of the study, the latter thirty months 
period. 

During the period of study, all obstetricians 
in Chai Nat Hospital and pregnant women giving 
birth were recruited in the study. In addition, preg­
nant women who delivered at Phra Phutthabat Hos­
pital were also recruited. However, the strategy of 
self-evaluation was not used at Phraphutthabat Hos­
pital in both halves of the study. 

The form for self-evaluation of obstetri­
cians was as follows : 

Mpnth Year 

Doctor3 Doctor4 Ward Total 

Table 1. Number and percentage of women according to indica­
tions. 

Indications The first half of stud>: The second half of study 
before Cesarean section Cesarean section 
delivery Number % Number % 

CPD 483 9.97 426 8.45 
Previous cis 290 5.99 421 8.35 
Elective cis 221 4.56 77 1.52 
Fetal distress 69 1.42 58 1.15 
Others 317 6.55 283 5.61 

CPD = cephalopelvic disproportion 
cis = cesarean section 
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At the beginning of each month the self­
evaluation forms were given to all doctors to eva­
luate themselves over the past month. Important 
data were also separately collected including general 
information of each patient, the number of deliveries 
and cesarean sections, and the expense of delivery. 

The cesarean section rate during the first 
thirty months was compared with that of the latter 
thirty months, the period in which the strategy was 
used. The strategy of self-evaluation of obstetricians 
by delivery data of each obstetrician was an in­
dependent variable and cesarean section rate was 
dependent. Furthermore, the cesarean section rate 
was also compared with that of Phra Phutthabat 
Hospital, using the proportional Z-test. 

RESULTS 
The cesarean section rate in the first half 

of the study (30 months) at Chai Nat Hospital, the 
period of not using the strategy, among 4,843 deli­
veries was 28.78 per cent compared with 25.40 per 
cent among 5,044 cases in the second half of the 
study, the period of using the strategy. The rate 
was significantly decreased (Z=3.79, P<O.OOl). The 
main indications of cesarean section in the first and 
second half of the study included previous cesarean 
sections (5.99% & 8.35% ), cephalopelvic dispro-

portion; CPD (9.97% & 8.45%), fetal distress (1.42% 
& 1.15% ), elective cesarean section ( 4.56% & 
1.53%) respectively. Routes of delivery in terms of 
indications, in the first and second half of study 
were similar as shown in Table 1. 

During the 5 years of the study, the cesarean 
section rate after using the strategy was decreased 
in all age groups, especially the age group younger 
than 20 years in which the rate decreased from 21.4 
per cent to 9.4 per cent as shown in Table 2. In 
the first and second half of the study, there was no 
significant difference in the aspects of parity, gesta­
tional age, proportion of pregnant women receiving 
tetanus toxoid, antenatal care providers, percentage 
of cases with induction of labor, number of intra­
partum pelvic examinations, mean birth weight, and 
perinatal outcomes, including Apgar scores and 
requirement of oxygen therapy. 

At Phra Phutthabat Hospital where the stra­
tegy was not used, the cesarean section rate during 
the first 30-month' period was 29.36 per cent among 
5,868 deliveries and 28.12 per cent among 6,020 
deliveries during the latter half of study as shown in 
Table 3. The rates were not significantly different 
(Z=l.49, P>0.05). The comparison of cesarean sec­
tion rates during the first 30-months between Chai 
Nat and Phra Phutthabat Hospital during the first 

Table 2. Number and percentage or women according to age group and route of delivery. 

Age group 
(year) 

<20 
20-24 
25-29 
30-34 
> 34 

The first half of study 
Vaginal delivery Cesarean section 

Number % Number % 

534 78.6 145 21.4 
1,059 77.6 305 22.4 

961 70.4 405 29.6 
633 64.6 347 35.4 
254 57.9 185 42.1 

The second half of study 
Vaginal delivery Cesarean section 

Number % Number % 

665 90.6 69 9.4 
1,114 80.4 272 19.6 

933 71.5 372 28.5 
633 66.8 330 33.2 
348 62.5 209 37.5 

Table 3. Number and percentage or women according to routes or delivery at Chai Nat and 
Phra Phutthabat Hospital during the first and second half or study. 

Hospitals 

Chai Nat 
Phra Phutthabat 

The flfSt half of study 
Vaginal delivery Cesarean section 

Number % Number % 

3,449 
4,145 

71.22 
70.64 

1,394 
1,723 

28.78 
29.36 

The second half of study 
Vaginal deli very Cesarean section 

Number % Number % 

3,763 
4,327 

74.60 
71.87 

1,281 
1,693 

25.40 
28.12 
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half of the study showed no significant difference 
(Z=0.66, P>0.05), whereru; those during the latter 
half of the study between both hospitals were signi­
ficantly different (Z=3.22, P<O.Ol). 

DISCUSSION 
The overall cesarean section rate was rather 

high at Chai Nat Hospital, when compared with that 
of the Thai national cesarean section rate of 23 per 
cent in 19960), however, our study showed that the 
cesarean section rate at Chai Nat Hospital over the 
second half of the study had significantly decreased 
with the policy of self-evaluation, whereas the cesa­
rean section rate was increasingly higher in most 
hospitals in Thailand, as reported by Tangcharoen­
sathien et al(l). 

In general, the four main indications for 
cesarean sections were CPD, fetal distress, breech 
presentation. and repeated cesarean sections(6-8), 
Apart from those clinical indications, several other 
factors without apparent indications have attributed 
to the rising trend of cesarean section, including 
sterilization requests, private insurance, malpractice 
concerns(6,7,9), and over diagnosis of fetal distress 
by abnormal electronic fetal monitoring(6,7), finan­
cial incentives(9), misunderstanding of patients and 
fear of vaginal delivery leading to sexual dysfunc­
tion(lO}, and the schedules of physicians and the 
women(6). Clearly, each year several unnecessary 
cesarean sections are performed without medical or 
obstetric indications. The US Department of Health 
objectives for the 1990's called for decreasing the 
national cesarean rate to no more than 15 per cent 
of all deliveries by the year 2QOO(ll). 

There are several proposed successful stra­
tegies to reduce the cesarean section rate( 4,6, 7, 12, 
13). These strategies include physician and public 
education about maternal and fetal benefits of vagi­
nal delivery, professional guidelines for Hlanagement 
of labor, periodic peer review of cesarean sections 
in institutions, extra incentives for vaginal deliveries, 
group practice, audit system, physician and hospital 

payment and change in labor management such as 
limiting unnecessary induction of labor, use of pro­
staglandins for cervical ripening, and active manage­
ment of labor. But none of these can be achieved if 
there is no commitment from attending physicians 
to lower the cesarean delivery rate. Therefore, a 
national consensus should be done in order to set 
up an overall acceptable target and also congregate 
all efforts to achieve it. As in the USA the rate 
came down slightly from as high as 24.7 per cent 
in 1988 to 20.6 in 1996(6), following the imple­
menting of a national consensus. In Thailand, while 
a national consensus to control the cesarean section 
rate has not been developed yet, our study has 
shown that an audit system or self-evaluation is 
effective. The main principle of our strategy is to 
promote attending physicians to have a commit­
ment to control their cesarean section rate. Notably, 
the elective cesarean section rate was dramatically 
decreased with our strategy, from 4.56 per cent to 
1.53 per cent. This implies that the attending physi­
cians were more careful in selecting patients for 
cesarean section and elective cesarean section may 
be a significant part of unnecessary cesarean sec­
tions. This study implies that a self-evaluation sys­
tem or audit system is a simple and effective way 
to reduce unnecessary cesarean sections with no 
impact on the perinatal outcome although compre­
hensive analysis of the perinatal mortality rate was 
not done. To our knowledge, this is the first report 
in Thailand indicating that an audit system or self­
evaluation of obstetricians had an impact on cesa­
rean sections in the era of rising trend. 

In conclusion, the strategy of self-evalua­
tion of obstetricians significantly reduced the cesa­
rean section rate. If the strategy is implemented in 
larger areas of Thailand, a large number of unneces­
sary cesarean sections as well as maternal morbi­
dity could be avoided, resulting in saving a lot of 
national expense and also improving the standard of 
care in obstetrics. 

(Received for publication on March 18, 2001) 
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