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ABSTRACT

Caesarean section rates have been increasing world-wide raising
the question of the appropriateness of the selection of cases for the
procedure. This paper examines the levels and correlates of delivery
related complicationsand caesarean section deliveriesin eighteen selected
states of India in terms of specific maternal and institutional factors,
using datafrom the National Family Health Surveys, 1992-93. Goa(15.3
per cent) and Kerala (13.7 per cent) were the two states with relatively
higher caesarean section rates. Thereisreason to believethat the current
caesarean section ratesare part of arising trend. Thiscan not be attributed
entirely to therisein institutional deliveries alone because of the strong
association between caesarean sections and private sector institutions.
Apart fromthefact that the states of Keralaand Goaare having relatively
high caesarean section rates, in Andhra Pradesh, Bihar, Gujarat,
Karnataka, Punjab and Uttar Pradesh the risk of undergoing caesarean
section in the private sector institutionsis four or more timesthat in the
public sector. It is possible that this extremely useful surgical procedure
isbeing misused for profit purposesin the private sector in severa states.
There is therefore a need to examine this phenomenon using dis-
aggregated data by the nature of caesarean sections, i.e. whether it was
an elective or an emergency c-section along with the reasons for the
choice.

JEL Classification : 11, 118
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complications, medical intervention



Introduction

Surgical interventions during pregnancy are usually performed to
ensure safety of the mother and child under conditions of obstetric risk.
They are justified under certain circumstances such as cephalo-pelvic
disproportion and contracted pelvis, dystociadueto soft parts, inadequate
uterine forces, antepartum haemorrhage, pre-eclamptic toxaemia,
eclampsia, foetal distress and prolapse of the cord, malpresentation,
maternal diseases such as heart problems, bad obstetric history, habitual
intra-uterine death of the foetus and elderly primigravida (Cunningham,
MacDonald and Gant, 1989).

Besidesthese medicd reasons, certain factorsrelated to ingtitutions
and physicianswere also found to be associated with high CSrates. The
availability of facilities and trained obstetricians was found to be
associated with the performance of caesarean section (Kabra, et. a.,
1994). The source of payment for the delivery (Stafford, 1990; Betrollini
et.al., 1992 and Haas et.al., 1993) and the place of birth, i.e., whether it
wasaprivateor apublic sector institution (Peterson, 1990) alsoinfluenced
the performance of c-sections. The incidence of caesarean deliveriesin
Belo Horizonte, Brazil was found to be strongly associated with the
occurrence of the delivery in a private hospital as opposed to a public
facility (Chacham and Perpetuo, 1998).



The physician factors that affect c-section incidence include,
physician practice styles (Goyert et. al., 1989), the obstetrician’sclinical
attitude and fear of litigation (Belizan, et. a., 1991), the physician’s
convenience (Gomes, €t. al., 1999) and supervision by aprivate physician
(De Regt, €t. a., 1986).

Caesarean sectionsare however not entirely related to health facility
or physicianrelated factorsalone. Patients' demand constituted thethird
commonest reason for an elective caesarean section in the UK in 1992
(Atibaet. al., 1993). Some of the reasons for such demands could be the
need to avoid labour pain or the belief that vaginal delivery will spoil a
woman's future sexual performance and her husband's pleasure (Mello
e Souza, 1994). InIndia, the need for birthsto occur at a predetermined
auspicioustime on the astronomical calendar resulted in apatient demand
for caesarean sections (Kabra, et. al., 1994).

Surgical interventions during childbirth are themsel ves not without
associated risks. It has been established that maternal morbidity ishigher
following ac-section compared to vaginal delivery. The main causesfor
this higher morbidity are related to surgical or anaesthetic problems,
puerpera infections, antibiotic therapy, blood transfusions, increased
length of hospital stay, length of convalescence and possible
psychological impacts (Baskett and McMillen, 1981; Sachs, et. a., 1983;
Danforth, 1985). Thereis evidence to indicate that maternal mortality
following c-sections is also higher than mortality following vaginal
deliveries (Hall, 1994).

Caesarean section deliveries have other serious implications for
the health of women undergoing them. The uterine scar thus caused
may proveto be weaker in successive pregnanciesresulting inincreased
maternal morbidity or infertility. Alsointhe caseof an electivec-section,
if not properly timed (that is before the onset of spontaneous labour),



neo-natal problems because of ‘iatrogenic prematurity’ and respiratory
distress syndrome due to pulmonary immaturity (Bowers et. al., 1982)
may ensue.

Therefore the performance of a c-section is justified only when
obstetric risks outweigh the risks of the procedure itself. Given the
increasing trend towards institutional deliveries and antenatal measures
for early detection of potential obstetric problems, it is expected that the
incidence of childbirth related problemsaswell asthe need for c-section
deliveries would decline. However, there has been an increasing
incidence of c-section deliveriesworl dwide (Biggs, 1984, Nortzon, 1990).
This increasing trend raises the question of the appropriateness in the
selection of cases for c-section (Nortzon et.al., 1987; Pai, 2000).

Caesarean sections were the most common surgical procedure
among women inthe US. It was found to account for 24.4 per cent of all
deliveries in the United States (Stafford, 1990). In Europe, high CS
rates with a statistically increasing time trend over the period 1985-87
was reported from Italy (Bertallini, et. al., 1992). A study in England
revealed a 14 per cent CSrate for asix month period between March to
August 1992 (Atiba, et. al., 1993) and thisis not alow CS rate either.

Caesarean section rates have been increasing in the developing
countries with increasing institutional deliveries and growing access to
gynaecological and obstetric careaswell. Similar trends have been also
reported from the Latin American region. In Brazil CS rates have
increased from 30.3 per centin 1978-79to 50.8 per cent in 1994 (Gomes,
et. a., 1999). In Chile CS rates have risen following a comprehensive
privatisation programme during the 1980s when the private insurance
sector of the market also rose. CSratesincreased from 27.7 per cent in
1987 to 37.2 per cent in 1994 in Chile (Murray and Pradenas, 1997).



The Indian scenario

A study in Jaipur, India that the CS rates in a leading private
hospital rose from 5 per cent in 1972 to 10 per cent in the late 70st0 9.7
per cent between 1980-'85. The CS rates were as high as 23 percent in
1989 (Kabra, et. a.1994). In Chennai City, India, the CS rate was
reported to be 45 percent, alevel that isconsidered unjustifiable (Pai, et.
al., 1999).

A rising trend in CS rates, from 11.9 percent in 1987 to 21.4 per
cent in 1996 has also been reported from Kerala, the state with the best
demographic characteristics and access to health care within India
(Thankappan, 1999). Another study on c-section delivery ratesin Kerala,
India has indicated that they are more likely to occur in private health
institutions (Padmadas, et. a., 2000).

Objectivesand Data
Objectives:

This paper proposesto analyse delivery related complicationsand
caesarean sectionsin selected states of Indiaand examinetheir correlates
intermsof selected maternal and institutional factors. Ananalysisusing
data from the community would provide a clear picture of the existing

situation and help to identify medial and non-medical factors associated
with this phenomenon.

Data:

The National Family Health Survey, India 1992-93 (I1PS, 1995)
provides information on reported delivery related complicationst for

1 Delivery related complications referes to the pregnancy complications reported
inthe NFHS, 1992-'973 (HPS, 1995). We have chosen the label ‘delivery related
complications' instead of thelabel 'pregnancy complications used in NFHS, 1992-
'93 because the categories listed under title are more related to delivery than to
pregnancy itself.



births which occurred during afour year reference period preceding the
survey. Caesarean sections have been listed asone of thesevera delivery-
related complications experienced by women. Use of the NFHS data
limits this study to births that occurred during the past four years. Asa
consequence, the data has been biased in favour of younger women and
lower order births. But on the other hand this givesapicture of the current
scenario of maternity experience of Indian women. The survey alsolists
thenature of delivery related complications such as, long period of 1abour,
use of forceps for delivery, excessive bleeding, delayed delivery of
placenta and caesarean section for delivery.

Detailsregarding caesarean sectionswere availableonly for women
who reported delivery related complications for those deliveries that
occurred during the four-year reference period. These reportsof delivery
related complications are based on self-reports and not verified by
alternative sources such as medical records. However, since the four-
year recall period is short enough to prevent severe recall lapse, this
analysis has been undertaken. It is also possible that such reporting by
women regarding delivery related complications will be based on self
perceptions and therefore women'’s perceptions of prolonged labour,
excessive bleeding or delayed delivery of placenta may vary. But it is
unlikely that women would misrepresent/misunderstand a surgical
procedure such as caesarean section or a minor intervention like the use
of forceps. In addition this data has been analysed with the underlying
assumption that errorsin reporting have been uniform over the different
states. Two sets of factors have been considered, one set that concernthe
well being of mother viz. maternal factorsand the other set consisting of
institutional factors that concern the availability/utilisation of medical

services.



Maternal risk factors for pregnancy complications and c-sections

Maternal age:

Women who deliver at ages below eighteen or in later ages, i.e.
beyond thirty five years are said to be in high risk for delivery related
complications, c-sections (Bottomset.al, 1980) and pregnancy outcomes
(Hobcraft et.al., 1984). Other individual characteristics like education,
working status and income levels have not been considered because it
has been found in the case of other countries that these variables operate
through age and parity. For instance, highly educated women postpone
first births and are thus more prone to have caesarean delivery (Hurst
and Summy, 1984; Parazzine et.al., 1992). In general, both primiparae
and older mothers are likely to have pregnancy complications that may
lead to delivery by c-section. In addition older women tend to have more
complicationsduring pregnancy and delivery, and al so tend to have bigger
babies (Adasekh et.al., 1993). Caesarean sections are more common
among older women because doctors tend to perform them for older
women especially older primiparae even in the absence of complications
(Peippert and Bracken, 1993).

Both younger and older women are at risk of having delivery
complications and this has been captured using acategorisation as " high-
risk age’ including those deliveries which occurred before 18 or after
thirty-five and categorising deliveries at other ages aslow risk.

Maternal parity:

Since primiparae are found to have greater risk for pregnancy
complications, the variable birth order; classifying al births into two
groups first order births and others was constructed to include this
feature.
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I nstitutional correlates of pregnancy complications and c-sections

Apart from maternal factors, institutional factors such as the
availability and utilisation of health care services have been considered
for the analysis of the co-variates of pregnancy complications and c-
sections. Theseinclude use of ante-natal care, theresidential location of
the woman, whether the delivery wasin an institution or at home and if
the birth occurred in an institution, whether the institution belonged to
the private or the public sector.

Antenatal care:

When a higher proportion of women receive antenatal care, it is
expected that more women will be brought within the ambit of the health
services. Antenatal care is hypothesised as identifying women who are
at risk of having pregnancy related complications and therefore results
in higher incidence of elective caesarean sections. Thisvariable hasbeen
constructed on the basis of the self-reports of the women as to whether
or not the pregnancy under consideration received antenatal care.

Institutional deliveries:

Ingtitutional deliverieswould result in use of medical intervention
in order to facilitate better outcomes. Thiswould involve use of surgical
procedures such as c-sections when necessary and therefore we would
expect a higher proportion of institutional deliveries to be associated
with higher proportion of reported pregnancy complications and also c-
section deliveries.

Woman'sresidential status:
The women’s residential status has been included as part of the
analysis. This is because access to medical institutions is governed by

rural urban residence. In most states of India, there are more medical
institutionsin urban areaswhereingtitutional deliveriesare quite possible
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along with ahigher proportion of reported pregnancy complications and
Cc-sections.

Public/private facility:

It has been earlier mentioned that there has been anincreasein c-
sections associated with the type of ingtitution i.e. whether or not the
ingtitutions arein the private sector or public sector. Since private sector
institutions have profit motives, sometimesit is possible that c-sections
areperformed even if medically not required. Thisisbecause a c-section
delivery involves an extended stay in the hospital as opposed to vaginal
ddivery and thisresult in extracostsfor the stay and other related services.
Also, if there were differentials in the quality of services and legal
mechanisms associated with public and privatefacilities, thiswould also
influencethe choice of surgical interventionslike c-sectionsinthe private
sector.

Analysis

As a preliminary exercise the women reporting delivery related
complications have been classified by type of complication (Table 1)
and thisisfollowed by acomputation of c-section ratesacrossthe different
states (Table 2).

For each of the covariatesidentified, the associationswith delivery
related complications and c-sections has been examined using simple
bi-variate chi-square analysis and these results are presented in Tables 3
& 4 respectively.

Apart from the bi-variate analysis of c-sections by specific
characteristics, a logistic regression model was used to study the link
between the place where the birth occurred (public or a private facility)
and delivery by c-section. This analysis was done to understand the
rel ationships between theindividual independent variable and the practice



12

of c-sections while controlling for the effects of other maternal and
ingtitutional factors. Theresult of thisanalysisispresentedintable5for
all the 18 states considered here.

Discussion

It must be remembered that c-section has been reported as one of
thededlivery related complications. Morethan half of thereported delivery
related complications in Kerala and Goa were c-sections. Other states
like Delhi, Gujarat, Punjab and Tamil Nadu had more than one third of
the women who reporting c-section deliveries. The least proportion of
c-section as a delivery complication was reported from Bihar, Uttar
Pradesh, Rajasthan, Bihar and Orissa. Himachal Pradesh also had dlightly
above 10 per cent of the delivery related complications culminating in
c-sections.

The most frequently reported delivery relatedcomplication was
‘long period of labour’. However, it should be remembered that the
duration of labour depends on maternal characteristicslike gavidity and
age. Women who are experiencing parturition for the first time may
misinterpret the waiting time between commencement of labour and
delivery. Further, even women with previous experience may not be
aware of the possibility of reduction in waiting time with increasing
gravidity (Cunningham, MacDonald and Gant, 1989). Consequently,
reports of this particular complication may not be comparable between
different women, leave alone different states of the country. The same
could aso be true for proportion of women reporting delayed delivery
of placenta. This showed a variation between 0.75 per cent in Haryana
to 21.03 per cent in Orissa.

Excessive bleeding wasreported by morethan afifth of thewomen
in the states of Madhya Pradesh, Rajasthan and Uttar Pradesh. Asthese
percentages are based on self-reports, it is also dependent on women's
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perceptions of what amount of bleeding isnormal and what isabnormal .
Whileawomanisin labour it may be possibleto be confused asto these
various delivery related complications including the one related to the
use of forceps. What is reported as forceps may be a vacuum assisted
delivery. Itisthereforefelt that most of the delivery related complications
cannot be compared. However, a mgjor surgical procedure like the c-
section cannot be misunderstood and therefore reports of c-section have
been taken to be reasonably accurate compared to reports of other delivery
complications.

Among all the deliverieswhich occurred during afour-year period
prior to 1992-93 the proportion of women experiencing delivery
complications and c-section deliveries have been presented in Table 2.
In amgjority of the states analysed, the proportion of women who had
delivery related complications, islessthan 20 per cent. Only in two states,
Goa and Kerala more than 20 per cent of deliveries were reported as
having complications. These arethetwo stateswhere the proportions of
c-section deliveries are also relatively higher, 15.3 per cent for Goa and
13.7 per cent for Kerala.

In amajority of the states, the proportion of c-sectionsislessthan
five per cent. Only in Tamil Nadu isit higher than five per cent, about 8
per cent. However, at least for Kerala State, it ispossibleto determineif
indeed this proportionispart of atrend of increasing c-section deliveries.
A community-based survey found the c-section rate to be 11.9 per cent
in1987(Kannan et. al., 1991). The present analysisindicatesthat in 1988-
92 it had increased to 13.74 per cent. Using asubset of the same data set
as of the 1987 study, the c-section ratein 1996 had increased to 21.4 per
cent (Thankappan, 1999). Even allowing for differencesin measurement
techniques and errors between these two data sets, there is reason to
believe that the present rates of c-section are part of arising trend for
this state with a higher proportion of institutional deliveries.
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Further analysis of the association between delivery complications
and the selected variableswas carried out. Delivery complications were
associated with maternal age in two states, Andhra Pradesh and
Karnataka. Deliveriesthat occurred for women in the lower risk ages of
maternity (between 18-35) were associated with significantly lower
delivery complications. Delivery complications were also significantly
lower among higher order pregnancies (birth orders greater than one).
Thiswas noticed in all the states examined and this association was also
statistically significant in al the eighteen states selected.

Delivery related complications were significantly higher among
those who had accessed antenatal care and those who had institutional
deliveries. However, these are in the expected direction. Antenatal care
is expected to help identify high-risk pregnancies and it is likely that
this leads to increase in institutional deliveries. With respect to the
relationship between institutional deliveries and delivery related
complications, it is possible that the identification of the risk for these
complications resulted in moving the site of delivery from the home to
the ingtitution.

It was a so noticed that the proportion of deliveries with delivery
related complications was higher in urban areas than in rural areas and
this difference was statistically significant in Andhra Pradesh, Assam,
Ddhi, Gujarat, Karnataka, and Rajasthan. Keralawasthelone exception
to this pattern where rural areas had a significantly higher proportion of
deliveriesreported ashaving complications. Thismay bebecauseKeraa
has a better network of health care facilities, especially private health
carefacilitiesin the rural areas (Kannan, et.al., 1991).

Considering the variable as to whether the institutional deliveries
occurred in public or private sector units, it was found that delivery-
related complications were higher in private sector institutions in most
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of the states. The proportion of reported deliveries with complications
was significantly lower in the public sector in Delhi, Goa, Gujarat and
West Bengal. Infive states, Himachal Pradesh, Madhya Pradesh, Orissa,
Punjab and Rajasthan, the proportion of deliveries with complications
was higher in the public sector, but only in Rajasthan wasthis proportion
statistically significant. In al of these five states, the public sector
dominated the health sector in terms of both hospitals and beds available
(Bhat, 1993). Since deliveries would take place in the public sector
institutions more often than in private institutions in these states, this
finding is not surprising.

Theanalysisof the proportion of c-section deliverieswith selected
variablesalso yiel ded mixed results. The proportion of c-section deliveries
was higher among the group with maternal age (between 18 and 35) in
11 out of the 18 states examined. This difference in the proportion of c-
section deliveries between the high risk and the low risk age groups was
statistically significant only in Tamil Nadu. This proportion was more
or less equal in the two states (Delhi and Himachal Pradesh) and lower
in thelow risk agesin Bihar, Kerala, Madhya Pradesh and Punjab. The
proportion of c-section deliverieswasfound to belower in case of higher
order pregnancies (higher in lower order pregnancies). This difference
inthe proportion of c-sections between thefirst birth order and the higher
order birthswas found to be statistically significant in Andhra Pradesh,,
Assam, Delhi, Gujarat, Karnataka, Maharashtra, Orissa, Uttar Pradesh
and West Bengal. Thisis expected as delivery related complications are
higher among primiparae (Cunningham, MacDonald and Gant, 1989)
and consequently ahigher proportion of c-section deliveriesis expected.

Therelationship between antenatal care and proportion of c-section
deliveries was the same in all the states examined. The proportion of c-
section deliveries was higher among those who had used antenatal care



16

than those who had not, clearly indicating that antenatal care could have
been useful in identifying high risk pregnancies and therefore opted for
el ective c-sections. However, this needs further examination with adata
set that distinguishes between el ective and emergency c-sections.

The proportion of c-section deliveries was higher in urban areas
when compared to rural areas. The only exception was Delhi and the
number of c-section deliveries reported in rural areas of Delhi was only
4. Therefore it is expected that the small sample size would have
contributed to some degree of distortion. Referral hospitals are usually
located in urban areas and they are morelikely to deal with complications
that arereferred to them. Also in terms of distribution of health services,
in most of the states, there are more facilities, both public and private,
available in urban areas. These facilities would be utilised for both
emergency c-sections as well as elective c-sections that are conducted
for non-medical reasons, thusresulting in therelatively higher c-section
ratesin urban aress.

The proportion of c-section deliverieswas higher in private sector
institutionsthan in public sector ingtitutionsin most of the states. Haryana,
Delhi and Punjab had more or lesssimilar trendsin private and the public
sector institutions and in these three states the proportion of c-section
deliveries in both the sectors were closer to or greater than 50 per cent.
Tamil Nadu was another state where the proportion of c-sections was
about 45 per cent and these rates were more or less equal for deliveries
in the public as well as the private sector. In Orissathe rates were also
almost equal but lower both in the public and private sectorsinstitutions
(about 25 per cent). In Andhra Pradesh, Bihar, Goa, Karnataka, Kerala,
Maharashtra and West Bengal, the proportions of c-sections were
significantly higher in the private sectors than in the public sector. One
possible explanation could bethe profit motive operating in private sector
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institutions which results in the performance of a higher volume of
elective c-sections.

To examine if this difference in the proportion of c-section
deliveries after controlling for maternal as well as other institutional
factors, logistic regression analysis was used. Taking the dependent
variable as the occurrence or non-occurrence of a c-section delivery,
and theindependent variable asthetype of ingtitution, i.e., whether private
or public sector. All other factors, maternal factors (age and parity) and
institutional (utilisation of antenatal care, and rural/urban residence) were
control variables in the model used. Barring Madhya Pradesh and
Rajasthan, the associ ation between the occurrence of ac-section delivery
and the type of institution (whether private or public sector) was
statistically significant in all the other 16 states examined. In Himachal
Pradesh, c-sectionswere morelikely to occur in public sector institutions
and in all the other fifteen states the odds favoured the private sector
institutions. (see Table 5)

Conclusions

The levels of caesarean section deliveriesin the selected states of
India are not very high. Except for the states of Goa and Kerala, the
proportion of deliveriesthat result in c-sectionswere below 10 per cent.
However, there is reason to believe that the current c-section rates are
part of arising trend in the proportion of c-section deliveries. If thelevel
of c-section deliveries is rising due to the rise in the proportion of
institutional deliveries, then the existing rates are within the accepted
margin. But an analysis of the correlates of the occurrence of c-section
indicates a strong association with private sector institutions.

Theanalysisof thelevelsof c-sectionin the community identified
Goaand Keralaas stateswheretherateswererel atively higher. However,
the detailed analysis of the correlates of c-section indicated that for states



18

like Gujarat, Bihar, Andhra Pradesh, Karnataka, Uttar Pradesh and Punjab
the problem was seriousaswell. Inthelatter statestherisk of undergoing
c-section for delivery inthe private sector health servicesisfour or more
timesthat in the public sector services. Therefore the phenomenon of c-
section deliveries needsto be examined for the levelsand the correl ates.
Since c-section deliveries cost morethan vaginal deliveriesbothinterms
of the number of daysof institutionalisation required aswell asfinancial
costs, it ispossiblethat thisextremely useful surgical procedureisbeing
misused for profit purposes in the private sector in severa states. This
needs to be further examined using data dis-aggregated by the nature of
c-section, that is whether it was elective or an emergency c-section and
the reasons for the choice or the nature of the emergency.
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Tablel. The distribution of delivery complications in selected
states, NFHS, India, 1992-'93.

States %C- %Use | %Exce- | %Long | %Dela| %Others | Totd
Section | offorcepy  ssive period | yed deli- number
bleeding | of labour | very of of
placenta women
Andhra
Pradesh 30.8| 12.05| 7.14 | 4554 | 938 | 2.23 224
Assam 21.3| 13.89| 463 | 51.39 | 463 | 6.02 216
Bihar 9.67| 304| 105| 7265 | 6.91 | 193 362
Delhi 3544 7.28| 971 |44.17 | 583 | 4.85 206
Goa 5455| 10.06| 7.79 | 30.52 26 | 195 308
Gujarat 37.29| 11.86| 8.47 | 4068 | 3.39 | 4.24 118
Haryana 2481 451 4511|6316 | 0.75| 3.76 133
Himachal
Pradesh 10.65| 6.02] 9.26 | 69.44 | 278 | 6.02 216
Karnataka 30.2| 7.84] 5838|4583 | 863 | 3.92 255
Kerala 58.52| 6.87| 11.26 | 24.73 33| 192 364
Madhya
Pradesh 11.21| 6.54| 2897 | 48.13 | 6.07 | 12.62 214
Maharashtra| 25.99| 7.58| 11.91 | 426 | 7.94 | 13.36 277
Orissa 10.32| 4.37| 9.13 | 6746 |21.03| 238 252
Punjab 38.76| 5.43| 4.65 | 4651 | 543 31 129
Rajasthan 9.8| 1.96| 31.86 | 4755 | 152 | 245 204
Tamil Nadu |39.64| 23.64| 291 | 2873 | 436 | 4.36 275
Uttar
Pradesh 6.41| 297| 28.28 | 65.16 | 6.25 | 10.63 640
West Bengal | 22.22| 5.39| 9.76 | 55.89 | 7.07 | 4.38 297

Note: The percentages do not add up to 100 because one woman can

experience more than one delivery-related complication.
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Table 2. The proportion of delivery complications and c-sections
amongdeliveriesfrom 1988-89t0 1992-93, selected states,
NFHS, India, 1992-'93.

States Proportion of C-| Proportion of | No. of deliveries
Sections delivery
complications
Andhra Pradesh 4.33 14.05 1594
Assam 2.96 13.91 1553
Bihar 12 12.44 2909
Delhi 491 13.87 1485
Goa 15.29 28.03 1099
Gujarat 2.94 7.87 1499
Haryana 247 9.94 1338
Himachal Pr. 1.93 18.12 1192
Karnataka 3.95 13.07 1951
Keraa 13.74 23.48 1550
Madhya Pradesh 0.81 7.18 2980
Maharashtra 4.10 15.78 1755
Orissa 144 13.93 1809
Punjab 4.38 11.31 1141
Rajasthan 0.82 8.38 2433
Tamil Nadu 7.64 19.27 1427
Uttar Pradesh 0.64 10.01 6395
West Bengal 3.50 16.74 1887

Note: (1) The number of pregnanciesrelate to those that occurred during
the four years preceding the date of survey. It also refersto
the last order of birth that occurred during thesefour years. In
so far as this restriction is applied, it does not refer to other
pregnancies that may have also occurred during thisfour-year
period to the same women.

(2) The above information pertains to the last order births and to
women who delivered during last four years preceding the
survey.



Table 3: Percentage of delivery related complications by maternal and institutional characteristics.

States Age at Mater- Birth Antenatal Inst. Delivery= Residence= Inst.Delivery
nity =Highrisk/  Order=1/>1  Care=YesNo Yes/no Rural/Urban =Private/
low risk Public
Andhra Pr 17.6(307) 22.5(432) 14.6(1389) 25.3(538) 12.8(1194) 27.6(312)
13.2°(1287) 10.9"°(1162) 10.2(205) 8.3"(1056) 17.8'(1194 22.1(226)
Assam 14.5(296) 27.3(326) 17.5(914) 30.5(341) 11.8(1068) 33.9(124)
13.8(1257) 10.4"(1227) 8.87(639) 9.27(1212) 18.6"(485) 28.6(217)
Bihar 12.7(545) 19.8(678) 16.6(1106) 25.0(408) 12.0(2364) 25.2(210)
12.4(2364) 10.2(2231) 9.9(1803) 10.4(2501) 14.5(545) 24.7(198)
Delhi 14.1(1365) 12.7(1516) 14.8(1253) 20.2(712) 3.2(125) 23.8(340)
11.7(120) 17.3"(369) 9.1'(232) 8.0"(773) 14.9""(1360) 16.9'(372)
Goa 30.0(150) 36.7(368) 28.9(1057) 30.9(975) 27.0(566) 35.2(528)
27.7(949) 23.77(731) 4.87(42) 5.6 (124) 29.1(533) 25.77(447)
Gujarat 8.7(126) 14.8(418) 8.9(1152) 14.6(568) 6.0(1011) 19.0(326)
7.8(1373) 5.2"7(1081) 4.37(347) 3.87 (931) 11.77(488) 8.77(242)
Haryana 9.6(177) 15.9(340) 12.1(1003) 24.5(265) 9.5(920) 26.9(130)
10.0(1161) 7.97(998) 3.6"(335) 6.3" (1073) 11.0(418) 22.2(135)
Himachal Pr. 23.2(82) 29.0(300) 19.7(939) 28.6(304) 19.0(861) 27.0(37)
17.7(1110) 14.57(892) 12.37(253) 14.57(888) 15.7(331) 28.8(267)
Contd
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Karnataka 16.8(321) 21.3(488) 14.2(1654) 22.7(754) 11.0(1359) 25.1(339)
12.3'(1630) 10.37°(1463)  6.77(297) 7.0"(1197) 17.9"(592) 20.7(415)
Kerda 22.2(135) 28.3(540) 23.8(1518) 26.0(1378) 23.2(1157) 26.9(769)
23.6(1415) 20.97(1010)  6.3'(32) 3.5°(172) 16.57(393) 24.8(609)
Madhya Pr 6.6(503) 9.8(697) 8.7(1590) 15.2(540) 6.4(2329) 12.9(116)
7.3(2477) 6.47(2283)  5.57(1390) 5.4 (2440) 10.1(652) 15.8(424)
Maharashtra 17.1(257) 22.1(452) 17.5(1474) 22.7(802) 13.1(1062) 25.4(421)
15.6(1498) 1367(1303)  6.87(281) 10.0"(953) 19.9(693) 19.7(381)
Orissa 14.3(231) 20.4(446) 15.9(1182) 25.9(336) 13.6(1356) 23.5(68)
13.9(1578) 11.87(1363)  10.2(627) 11,2747 15.0(453) 26.5(268)
Punjab 11.8(1052) 19.4(268) 12.2(1002) 24.9(301) 10.4(857) 24.5(188)
5.6(89) 8.8"(873) 5.0"(139) 6.4 (840) 14.1(284) 25.7(113)
Rajasthan 8.2(389) 11.6(567) 13.4(777) 21.5(298) 7.7(2035) 11.0(73)
8.4(2045) 7.4°(1866)  6.07(1656) 6.6"(2135) 11.8"(398) 24.97(225)
Tamil Nadu 18.9((1272) 27.4(456) 19.7(1349) 26.0(912) 17.5(921) 27.0(434)
22.6(155) 15.4(971) 11.5(78) 7.47(515) 21.7(506) 25.1(478)
Uttar Pr. 10.9(1161) 13.0(1321) 10.9(2905) 21.9(758) 9.9(5226) 22.4(299)
9.8(5234) 9.2°(5074)  9.3(3490) 8.4 (5637) 10.4(1169) 21.6(459)
West Bengal 16.4(365) 22.1(512) 17.6(1386) 27.4(532) 15.3(1571) 36.3(91)
15.7(1512) 1357(1365)  10.87(491) 11.2°(1345)  18.3(306) 25.6'(441)

Note: ** denotessignificanceof differenceat 1% level of significanceand * denotessignificance of differenceat 5% level of significance.

The numbers in brackets indicate the number of casesin that category.
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Table4. Percentage of c-section deliveries by maternal and institutional characteristics.

States Ageat Materity=  Birth Order = Antenatal Residence= Inst.Delivery=
High risk/ 1/>1 Care=Yes/No Rural/ Urban Private/Public
Low risk
Andhra Pr 29.6(54) 39.2(97) 32.5(203) 22.9(153) 55.8(86)
31.2 (170) 24.4%(127) 14.3(21) 47.97°(71) 34.0°(50)
Assam 14.0(43) 29.2(89) 26.9(160) 10.3(126) 50.0(42)
22.5(173) 15.0°(127) 3.6 (56) 35.6"(90) 33.9(62)
Bihar 10.6(293) 11.2(134) 17.4(184) 4.6(283) 41.5(53)
5.8(69) 8.8(228) 1.77(178) 27.87(79) 22.4°(49)
Delhi 35.7(14) 46.9(64) 37.0(185) 50.0(4) 51.9(81)
35.4(192) 30.3'(142) 19.0(21) 35.17(202) 47.6(63)
Goa 71.1(45) 57.0(135) 54.9(306) 47.7(153) 61.3(186)
51.7'(263) 52.6(173) 0.0(2) 61.37(155) 47.0°(115)
Gujarat 36.4(11) 51.6(62) 40.8(103) 27.9(61) 61.3(62)
37.4(107) 21.4"(56) 13.3'(15) 47.4(57) 23.87(21)
Haryana 23.5(17) 24.1(54) 27.3(121) 13.8(87) 51.4(35)
25.0(116) 25.3(79) 0.0(12) 45.7(46) 50.0(30)
Himachal 10.5(19) 12.6(87) 11.9(185) 6.1(164) 10.0(10)
10.7(197) 9.3(129) 3.2(31) 25.0"(52) 28.6(77)
Karnataka 25.9(201) 38.5(104) 31.9(235) 19.5(149) 56.5(85)
31.3(54) 24.5'(151) 10.0°(20) 45.3"(106) 33.7"°(86)

Cont'd
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Keraa 60.0(30) 61.4(153) 58.8(362) 52.8(269) 69.6(207)
58.4(334) 56.4(211) 0.0(2) 74.7"(95) 45.7"(151)
Madhya Pr 12.1(33) 13.2(68) 10.1(138) 11.5(148) 20.0(15)
11.0(181) 10.3(146) 13.2(76) 10.6(66) 13.4(67)
Maharash-tra 18.2(44) 34.0(100) 27.9(258) 14.4(139) 46.7(107)
27.5(233) 21.5'(177) 0.0"(19) 37.7°(138) 28.0°(75)
Orissa 3.0(33) 17.6(91) 12.2(188) 4.9(184) 25.0(16)
10.5(219) 5.0"(161) 1.6"(64) 22.1"(68) 23.9(71)
Punjab 40.0(5) 46.2(52) 40.2(122) 32.6(89) 63.0(46)
38.7(124) 33.8(77) 14.3(7) 52.5"(40) 65.5(29)
Rajasthan 6.3(32) 15.2(66) 11.5(104) 5.1(157) 37.5(8)
10.5(172) 7.2(138) 8.0(100) 21.1"(47) 23.2(56)
Tamil Nadu 22.9(35) 44.8(125) 40.6(266) 33.3(165) 46.2(117)
42.1°(240) 35.3(150) 11.1(9) 49.1(110) 45.0(120)
Uttar Pr. 0.8(127) 13.4(172) 11.7(317) 2.9(518) 26.9(67)
7.8(513) 3.9" (468) 1.2" (323) 21.3"(122) 22.2(99)
West Bengal 15.0(60) 34.5(113) 28.5(244) 15.4(241) 60.6(33)
24.1(237) 14.7"(184) 5.7 (53) 51.8"(56) 39.8' (113)

Note: ** denotessignificance of differenceat 1% level of significanceand* denotessignificanceof differenceat 5% level of significance.
The numbers in brackets indicate the number of casesin that category.
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Table 5. Logisticregression coefficientsshowing theeffectsof private
institutional delivery on caesarean section for various
states, NFHS, India, 1992-'93.

States Regression | Standard error Odds Ratios
Coefficient ‘b’ of ‘b’
Andhra Pradesh 1.6832 0.3421 5.3827**
Assam 1.0971 0.4194 2.9954*
Bihar 2.0313 0.4296 7.6243**
Delhi 1.0797 0.3115 2.9437*
Goa 0.6737 0.2499 1.9615*
Gujarat 2.3624 0.5469 10.6163**
Haryana 1.3434 0.4763 3.8321*
Himachal Pradesh| -0.6119 1.1227 0.5423*
Karnataka 1.6725 0.3180 5.3256* *
Kerada 1.1374 0.2285 3.1188**
Madhya Pradesh 0.9273 0.7567 2.5276(ns)
Maharashtra 1.3548 0.3154 3.8761**
Orissa 0.3794 0.6874 1.4615**\
Punjab 0.4242 0.4087 4.1545*
Rajasthan 1.6435 0.8831 5.1731(ns)
Tamil Nadu 0.2526 0.2637 1.2873**
Uttar Pradesh 1.4713 0.3968 4.3549*
West Bengal 1.1513 0.4358 3.1622*

Note: (1)*- significance 95 per cent confidenceinterval; ** - significance at 99
per cent confidence interval; (ns)-not significant.

(2) Themodel used here controlsfor maternal age, birth order, residential status,
and antenatal care as categorised in tables 3 and 4. The dependent variable was
caesarean section delivery (no=0 and yes =1), and the independent variable was
type of ingtitution (public =0 and private = 1). The analysisis based on the |ast
birth experience among those who gave birth during the four years prior to 1992-
93 and among those who had an institutional delivery alone.



30

CENTRE FOR DEVELOPMENT STUDIES
LIST OF WORKING PAPERS

(From 1991 onwards)

MRIDUL EAPEN Hantex: An Economic Appraisal.
September, 1991, W.P242

SUNIL MANI Government Intervention in Commercial Crop Development:
A Case of Flue Cured Virginia Tobacco.
November, 1991, W.P.243

K. PUSHPANGADAN Wage Determination in a Casual Labour Market: The
Case Study of Paddy Field Labour in Kerala.
January, 1992, W.P244

K.N. NAIR & S.P. PADHI Dynamics of Land Distribution: An Alternative
Approach and Analysis with Reference to Kerala.

January, 1992, W.P.245
THOMASISAAC Estimates of External Trade Flows of Kerala- 1975-76 and

1980-81.

March, 1992, W.P.246

THOMASISAAC, RAM MANOHAR REDDY, NATA DUVVURRY Re-
giona Terms of Trade for the State of Kerala.
March, 1992, W.P247

P.MOHANAN PILLAI Constraintsonthe Diffusion of Innovationsin Kerala:
A Case Study of Smokeless Chulas.
March, 1992, W.P.248

R. ANANDRAJ Cyclicality in Industrial Growth in Indiaz An Exploratory
Analysis.
April, 1992, W.P249

T.M. THOMAS ISAAC, RAM MANOHAR REDDY, NATA DUVVURY
Balance of Trade, Remittance and Net Capital Flows: An Analysis of
Economic Development in Kerala since independence.

October, 1992, W.P250

M. KABIR, T.N. KRISHNAN Socia Intermediation and Health Transition:
Lessons from Kerala,
October, 1992, W.P.251



31

SUNIL MANI, P. NANDAKUMAR Aggregate Net Financial Flowsto India:
The Relative Importance of Private Loan vis-a-vis Foreign Direct In-
vestments.

August, 1993, W.P252

PULAPRE BALAKRISHNAN Rationale and the Result of the Current
Stabilisation Programme.
November, 1993, W.P.253

K.K. SUBRAHMANIAN, P. MOHANAN PILLAI Modern Small Industry
inKerala: A Review of Structural Change and Growth Performance.
January, 1994, W.P254

DILIP M.MENON Becoming Hindu and Muslim : Identity and Conflict in
Malabar 1900-1936.
January, 1994, W.P255

D. NARAYANA Government Intervention in Commodity Trade: An Analysis
of the Coffee Tradein India.
January, 1994, W.P256

K.J. JOSEPH, P. NANDAKUMAR On the Determinants of Current Account
Deficits: A Comparative Analysis of India, China and South Korea.
January, 1994, W.P.257

K.K. SUBRAHMANIAN, K.J. JOSEPH Foreign Control and Export Inten-
sity of Firmsin Indian Industry.
February, 1994, W.P.258

PULAPRE BALAKRISHNAN, K. PUSHPANGADAN Total Factor Produc-
tivity Growth in Indian Manufacturing - A Fresh Look.
April 1994, W.P259

D. NARAYANA, K.N. NAIR Role of the Leading Input in Shaping Institu-
tions. Tendency in the Context of Irrigation Uncertainty.
May, 1994, W.P260

G. MURUGAN, K. PUSHPANGADAN Pricing of Drinking Water: An Ap-
plication of Coase Two-part Tariff.
December, 1994 W.P.261

MOHANAN PILLAI OntheMexican Crisis.
December, 1995, W.P.262

SUNIL MANI Financing Domestic Technology Development through the Ven-
ture Capital Route.
December, 1995, W.P.263



32

T.T. SREEKUMAR Peasants and Formal Credit in Thiruvithamcore: The
State Institutions and Social Structure 1914-1940.
December, 1995 W.P.264

AMITABH Estimation of the Affordability of Land for Housing Purposes in
Lucknow City, Uttar Pradesh (India): 1970-1990.
March, 1996. W.P.265

K. PUSHPANGADAN, G. MURUGAN, K. NAVANEETHAM Travel Time,
User Rate & Cost of Supply: Drinking Water in Kerala, India:
June 1996. W.P.266

K.J. JOSEPH Structural Adjustment in India: A Survey of Recent Studies &
Issues for Further Research,
June 1996 W.P.267

D. NARAYANA Asian Fertility Transition: Is Gender Equity in Formal Occu-
pations an Explanatory Factor?
October, 1996 W.P268

D. NARAYANA, SAIKAT SINHAROY Import and Domestic Production of
Capital Goods from Substitution to Complementarity,
October 1996. W.P.269

NEW SERIES

W.P.270 ACHIN CHAKRABORTY Onthe Possihility of a Weighting Sys-
tem for Functionings December 1996

W.P. 271 SRIJIT MISHRA Production and Grain Drain in two inland Re-
gions of Orissa December 1996

W.P. 272 SUNIL MANI Divestment and Public Sector Enterprise Reforms,
Indian Experience Snce 1991 February 1997

W.P. 273 ROBERT E. EVENSON, K.J. JOSEPH Foreign Technology Li-
censing in Indian Industry : An econometric analysis of the choice
of partners, terms of contract and the effect on licensees' perform-
ance March 1997

W.P. 274 K. PUSHPANGADAN, G. MURUGAN User Financing & Col-
lective action: Relevance sustainable Rural water supply in India.
March 1997.

W.P.275 G.OMKARNATH Capabilities and the process of Devel opment
March 1997

W.P.276 V. SANTHAKUMAR Ingtitutional Lock-in in Natural Resource
Management: The Case of Water Resourcesin Kerala, April 1997.



W. P. 277

W. P. 278

W.P. 279

W.P. 280

W.P. 281

W.P. 282

W.P. 283

W.P. 284

W.P. 285

W.P. 286

W.P. 287

W.P. 288

W.P. 289

W.P. 290

W.P. 291

W.P. 292

W.P. 293

33

PRADEEPKUMAR PANDA Living Arrangements of the Elderly
in Rural Orissa, May 1997.

PRADEEP KUMAR PANDA The Effects of Safe Drinking Water
and Sanitation on Diarrhoeal Diseases Among Children in Rural
Orissa, May 1997.

U.S. MISRA, MALA RAMANATHAN, S. IRUDAYA RAJAN
Induced Abortion Potential Among Indian Women, August 1997.

PRADEEP KUMAR PANDA Female Headship, Poverty and
Child Welfare : A Sudy of Rural Orissa, India, August 1997.

SUNIL MANI Government Interventionin Industrial R& D, Some
Lessons from the International Experience for India, August 1997.

S. IRUDAYA RAJAN, K. C. ZACHARIAH Long Term Implica-
tions of Low Fertility in Kerala, October 1997.

INDRANI CHAKRABORTY Living Sandard and Economic
Growth: A fresh Look at the Relationship Through the Non- Para-
metric Approach, October 1997.

K. P.KANNAN Palitical Economy of Labour and Development in
Kerala, January 1998.

V. SANTHAKUMAR Inefficiency and Institutional Issues in the
Provision of Merit Goods, February 1998.

ACHIN CHAKRABORTY The Irrelevance of Methodology and
theArt of the Possible : Reading Sen and Hirschman, February 1998.

K. PUSHPANGADAN, G. MURUGAN Pricing with Changing
WElfare Criterion: An Application of Ramsey- Wson Model to Ur-
ban Water Supply, March 1998.

S. SUDHA, S. IRUDAYA RAJAN Intensifying Masculinity of Sex
Ratiosin India : New Evidence 1981-1991, May 1998.

JOHN KURIEN Small Scale Fisheries in the Context of
Globalisation, October 1998.

CHRISTOPHE Z.GUILMOTO, S. IRUDAYA RAJAN Regional
Heterogeneity and Fertility Behaviour in India, November 1998.

P. K. MICHAEL THARAKAN Coffee, Tea or Pepper? Factors
Affecting Choice of Crops by Agro-Entrepreneurs in  Nineteenth
Century South-West India, November 1998

PRADEEP KUMAR PANDA Poverty and young Women's Em-
ployment: Linkagesin Kerala, February, 1999.

MRIDUL EAPEN Economic Diversification In Kerala: A Sa-
tial Analysis, April, 1999.



W.P. 294

W.P. 295

W.P. 296

W.P. 297

W.P. 298

W.P. 299

W.P. 300

W.P. 301

W.P. 302

W.P. 303

W.P. 304

W.P. 305

W.P. 306

W.P. 307

W.P. 308

W.P. 309

34

K. P. KANNAN Poverty Alleviation as Advancing Basic Human
Capabilities: Kerala's Achievements Compared, May, 1999.

N. SHANTA AND J. DENNISRAJA KUMAR Corporate Satis-
tics: The Missing Numbers, May, 1999.

P.K. MICHAEL THARAKAN AND K. NAVANEETHAM
Population Projection and Policy Implications for Education: A
Discussion with Reference to Kerala, July, 1999.

K.C. ZACHARIAH, E. T. MATHEW, S. IRUDAYA RAJAN
Impact of Migration on Kerala's Economy and Society, July, 1999.

D. NARAYANA, K. K. HARI KURUP, Decentralisation of the
Health Care Sector in Kerala : Some Issues, January, 2000.

JOHN KURIEN Factoring Social and Cultural Dimensions into
Food and Livelihood Security Issuesof Marine Fisheries, A Case
Sudy of Kerala Sate, India, February, 2000.

D. NARAYANA Banking Sector Reforms and the Emerging
Inequalitiesin Commercial Credit DeploymentinIndia, March, 2000.
P. L. BEENA An Analysis of Mergers in the Private Corporate
Sector in India, March, 2000.

K. PUSHPANGADAN, G. MURUGAN, Gender Bias in a

Marginalised Community: A Study of Fisherfolk in Coastal Kerala,
May 2000.

K.C.ZACHARIAH, E.T. MATHEW, S.IRUDAYA RAJAN,
Socio-Economic and Demographic Consequenes of Migration in
Kerala, May 2000.

K. P. KANNAN, Food Security in a Regional Perspective; A View
from 'Food Deficit' Kerala, July 2000.

K.N.HARILAL,K.J. JOSEPH, Sagnation and Revival of Kerala
Economy: An Open Economy Per spective, August 2000.

S.IRUDAYA RAJAN, Home Away FromHome: A Survey of Oldage
Homes and inmates in Kerala, August 2000.

K. NAVANEETHAM, A. DHARMALINGAM, Utilization of
Maternal Health Care Servicesin South India, October 2000.

K. P.KANNAN, N . VIJAYAMOHANAN PILLAI, Plight of the
Power Sector in India : SEBs and their Saga of Inefficiency
November 2000.

V. SANTHAKUMAR AND ACHIN CHAKRABORTY,
Environmental Valuation and its Implications on the Costs and
Benefitsof aHydroelectric Project in Kerala, India, November 2000.



W.P. 310

W.P. 311

W.P. 312

W.P. 313

35

K.K.SUBRAHMANIAN. E.ABDUL AZEEZ, Industrial Growth
InKerala: Trends And Explanations November 2000

INDRANI CHAKRABORTY Economic Reforms, Capital Inflows
and Macro Economic Impact in India, January 2001

VIJAYAMOHANAN PILLAI Electricity Demand Analysis and
Forecasting —The Tradition is Questioned, February 2001

VEERAMANI C India's Intra-Industry Trade Under Economic
Liberalization: Trends and Country Specific Factors, March 2001



This work is licensed under a
Creative Commons
Attribution — NonCommercial - NoDerivs 3.0 Licence.

To view a copy of the licence please see:
http://creativecommons.org/licenses/by-nc-nd/3.0/


http://creativecommons.org/licenses/by-nc-nd/3.0/

	wp314
	Creative commons cover sheet

