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A B S T R A C T 
 

 

 

Introduction: Despite continuing efforts to promote skilled institutional delivery, eight women die every hour in India due to 

causes related to pregnancy and child birth. The objectives of this study were to assess the prevalence and the determinants of 

institutional delivery by skilled birth attendants in a rural population in Andhra Pradesh, India. 

Methods: This cross-sectional study used data from ‘Young Lives’, a longitudinal study on childhood poverty, and the study 

population was a cohort of 1419 rural, economically deprived women (from the Young Lives study) in Andhra Pradesh, India. The 

data are from round-1 of Young Lives younger cohort recruited in 2002 and followed until 2015. The participation rate of 

households was 99.5%. 

Results: Prevalence of skilled institutional delivery was 36.8%. Women’s education (odds ratio [OR] for secondary education 

2.06; 95% confidence interval [95%CI] 1.33-3.19), desire to be pregnant (OR 1.89; 95% CI 1.12-3.22) and adequate prenatal care 

(OR 1.69; 95% CI 1.30-2.21) were found to be the positive determinants of skilled institutional delivery. High birth order (OR for 

second birth 0.44; 95% CI 0.32-0.60, OR for third birth 0.47; 95% CI 0.30-0.72 and OR for ≥fourth 0.47; 95% CI 0.27-0.81), 

schedule caste / schedule tribe social background (OR 0.70; 95% CI 0.53-0.93) and poor economic status of the household (OR for 

the poorest households 0.67; 95% CI 0.46-0.99) were negatively associated with skilled institutional delivery. 
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Conclusions: Despite existence of supporting schemes, the utilisation of skilled institutional delivery services was low in the study 

population. Educated women and women with adequate prenatal care who have a desired pregnancy were more likely to utilise 

health institutions and skilled delivery care. There is a need for integrated approaches through maternal health, family planning and 

education programs, and a focus on uneducated, poor women belonging to disadvantaged social groups. 

 

Key words: correlates, determinants, India, institutional delivery, maternal health, risk factors, skilled delivery. 

 

 

 

Introduction 
 

In 2008 in India 63 000 women died from pregnancy and 

child birth related causes, contributing to 18% of the global 

burden of maternal deaths1. Studies show that the risk of 

maternal death is high during labour, delivery and up to  

24 hours postpartum2-4. Thus policies and programs to reduce 

maternal morbidity and mortality have mainly focused on 

strategies to cover this crucial period. A mapping of policies 

and programs in India over more than six decades (Fig1) 

illustrates the government’s efforts, since 1946, to improve 

delivery care and reduce maternal deaths5. 

 

With the introduction of the National Health Policy in 2000, 

several programs, such as the Reproductive and Child Health 

Programme, phases I and II7, and the National Rural Health 

Mission8 endeavoured to increase deliveries by skilled birth 

attendants (SBA) in health institutions. Since 2000 these 

strategies have had some impact on the maternal mortality 

ratio. The Maternal mortality ratio has reduced from 

540/100,000 live births in 1998-1999 to 230/100,000 live 

births in 20081; however, eight women still die every hour in 

India due to causes related to pregnancy and child birth9. This 

suggests a need to examine the factors that affect the success 

of strategies aimed to promote skilled institutional delivery. 

 

There is increased evidence from developed countries that for 

the strategies of institutional delivery to be effective, it is 

essential to understand the factors that influence individual 

and household decisions to utilise SBA and institutions for 

delivery10,11. A review of the published literature suggests that 

these factors can be divided into those that motivate women 

to undergo institutional delivery and those that act as barriers 

(Table 1). The objective of this study was to assess the 

prevalence of skilled institutional delivery and the factors that 

influenced decisions to utilise these services among a sample 

of rural, economically deprived women in the state of Andhra 

Pradesh (AP), India. 

 

Methods 
 

Participants and study variables 
 

Data was used from round one of the ‘Young Lives’ study in 

AP, India. Young Lives is an international longitudinal cohort 

study of childhood poverty which follows 12 000 children in 

four countries (Ethiopia, Peru, Vietnam and India)24. Each 

country has two cohorts, one consisting of 2000 children 

born in 2001-2002 and another consisting of 1000 children 

born in 1994-1995 to be followed over a 15 year period24. 

 

The primary sampling methodology consisted of a multi-stage 

semi-purposive method, details of which are provided 

elsewhere25. Briefly, 19 mandals (administrative blocks) were 

selected as sentinel sites from six districts; two in each of the three 

regions of AP (Coastal, Rayalaseema and Telangana) based on 

their economic, infrastructure and human development indices25. 

The six selected districts comprised of three poor and three non-

poor districts according to their relative level of development25. 

Of the 19 mandals, 15 were rural and four were urban defined 

based on the Census of India definition25. Each of the 15 rural 

mandals consisted of 20-23 villages which were divided into four 

groups based on their geographical distribution, and one village 

was randomly selected from each group to select the sample of 
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rural households25. A list of households in each village was 

prepared based on two eligibility criteria: households with a one 

year-old child (born in 2001-2002) or an eight year-old child 

(born in 1994-1995)25. Using the same household eligibility 

criteria a separate list was prepared for the four urban mandals in 

six districts and for Hyderabad city25. Within each sentinel site, 

approximately 150 households (100 for the younger cohort and 50 

for the older cohort) were randomly selected from the list of 

eligible households (total 3019 households in 20 sentinel sites) and 

were approached for participation in the study24,25. A total of 14 

households refused to participate, leading to a participation rate of 

99.5%25. Replacement sampling was performed to cover the 14 

refusals24,25. Surveys are conducted every 3 years to collect data on 

a range of indicators related to the growth and development of the 

children in these households. 

 

For this study, data from the 2001-2002 cohort were used, 

which consisted of 2011 households in six districts of AP. Of 

these, 505 urban households were excluded due to the 

study’s focus on rural areas (which have higher maternal 

mortality ratio1). Of the 1506 rural households, 87 were 

excluded because either information on place of delivery 

and/or birth attendant was missing. The final sample 

consisted of 1419 mothers (referred to as 'pregnant women' 

in this article). The pregnant women excluded in the 87 

households were not statistically significantly different from 

the rest of the study sample in terms of their baseline 

characteristics (not shown but provided on request). 

 

Because the maternal health programs in India and AP primarily 

aim at increasing institutional delivery by SBA, the outcome of 

interest was institutional delivery conducted by SBA (definitions in 

Fig2). Most published studies focus either on institutional delivery 

or on skilled delivery as outcome12,14-16 except a study conducted 

in Mexico that used skilled institutional delivery26. This 

dichotomous outcome variable 'skilled institutional delivery' was 

derived from the two variables place of birth and birth attendant. 

 

Variables were constructed for the positive and negative factors 

identified from literature (Table 1) using the Young Lives data. 

Adequacy of prenatal care is measured using different methods by 

several epidemiologists19. A prenatal care index to denote the 

adequacy of prenatal care of pregnant women was generated based 

on the guidelines of an essential package for prenatal care by the 

World Health Organisation (WHO)28 and Ministry of Health and 

Family Welfare, India29. Because it is not known that which 

components of the essential package are most important, a score 

of one was assigned to each of the four components of the essential 

package (Table 2) if the pregnant women received them. The 

index created had a range of scores from 0 to 4, where a score of 

'4' alone was considered as ‘adequate prenatal care’ to be 

consistent with the WHO and the national guidelines. Information 

on at least one of these four variables was missing for 240 pregnant 

women, who therefore were grouped as ‘missing’. A limitation of 

this index is that it does not include other essential components of 

the prenatal package, such as whether the pregnant women were 

checked for their weight gain, blood pressure, haemoglobin level, 

and albumin and sugar in their urine. This information was not 

available from the Young Lives dataset used in this study. 

However, it is presumed that pregnant women receiving more 

than four prenatal check-ups would have received these services. 

 

Age at parity was defined as the age of the mother when she 

was pregnant with the index child (child enrolled in the 

Young Lives study24). This was then categorised into less than 

20 years, 20-35 years, and more than 35 years to group the 

women into younger, average and older age groups, 

respectively, in relation to the childbearing age in India30. 

Birth order was calculated based on the number of children 

born alive prior to the index child and was categorised as first 

born, second born, third born and ≥4 live births.This did not 

include stillbirths and abortions. The survey questionnaire for 

the first round of the study included a question on whether 

the mothers desired to be pregnant and have the child. Data 

from this question were used to generate a dichotomous 

variable of desired pregnancy. The number of years of 

education of the mother was categorised as follows: no 

education, 1-8 years of education and more than or equal to 9 

years, to correspond with no formal education, primary 

education and secondary education in India31. However, data 

on the husband’s education was only available as a 

dichotomous variable categorised into two groups: no 

education and completed primary education. 
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Figure 1: Policies and programs for reducing maternal mortality and morbidity in India from 1945 to 2010. FW, 

Familywelfare; MCH, Maternal and Child Health; FP, Family planning; RTIs, Reproductive tract infections; STIs, 

Sexually transmitted infections. (Data sources5,6). 

 

 

 

Table 1: Determinants of skilled institutional delivery12-23 

 
Positive correlates† [ref] Negative correlates [ref] 
Adequate prenatal care [12,13]  High birth order [13–17]   
Higher education level of pregnant woman [14-16,18,19]  Schedule castes and schedule tribes social class [13,17]  
Husband’s education [14,16]  Low economic status of households [14,20-23]   
High age at parity [13,15,22]  
†Desired or non-desired pregnancy was an additional correlate examined in a study in Thailand, but was not found to be significantly associated with skilled 
institutional delivery [14].  

 

 

 

 

Institutional delivery: ‘…delivery in a Government health centre such as sub-centre, primary health centre, community health centre, 
first referral unit, district or state hospitals and private hospitals’. 27 
Skilled birth attendant: ‘… accredited health professional – such as a midwife, doctor or nurse – who has been educated and trained to 
proficiency in the skills needed to manage normal (uncomplicated) pregnancies, childbirth and the immediate postnatal period, and 
in the identification, management and referral of complications in women and newborns’. 18,23 

 

Figure 2: Definitions of institutional delivery and skilled birth attendant18,23,27 
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Table 2: Variables for the prenatal care index 

 
Dichotomous variables†   Distribution in study population  

(N=1419) - n  (%) 
Prenatal check-up at or < 12 weeks 656 (46.2) 
Minimum 4 visits to prenatal clinic 808 (56.9) 
Pregnant women received 2 doses of TT 1222 (86.1) 
Pregnant women have taken IFA tablets/syrup 1096 (77.2) 

IFA, Iron and folic acid;  TT, Tetanus toxoid injection.  
† Used in the prenatal care index (components of the essential package described by the WHO and  Ministry of Health and Family 
Welfare, India). 

 

 

Data on social class were used to categorise study participants into 

those belonging to under-privileged groups: (i) schedule tribe or 

schedule caste group (the Planning Commission of India classifies a 

number of socially disadvantaged tribal communities as schedule 

tribe and a number of non-tribal but equally disadvantaged groups 

as schedule caste); and (ii) non–schedule tribe/schedule caste 

group. Further, a wealth index was used to categorise households 

into different levels of poverty, as was done in other Young Lives 

studies24,25 (least poor households had a wealth index of ≥0.4; very 

poor 0.2 to <0.4; and poorest <0.2). 

 

Data analysis 
 

The characteristics of the sample population were defined and the 

prevalence of skilled institutional delivery was estimated for each 

independent variable. Odds ratios (OR) were calculated to 

estimate the probability of skilled institutional delivery through 

univariable and multivariable analyses. Multivariable analysis was 

conducted using a binary exploratory logistic regression model. 

Considering that there were only eight independent variables, all 

were simultaneously included in the model. In addition, the 

variable ‘difficult labour’ was added to the model. Women who 

experience difficult labour are more likely to go to hospitals for 

delivery irrespective of the influence of any individual or 

household factors. All statistical associations were considered to be 

significant at a p <0.05. All statistical analyses were performed 

using STATA version 10.1 (www.stata.com). 

 

Ethics approval 
 

Round one of Young Lives obtained ethics approval from the 

London School of Hygiene Ethics Committee and informed 

consent was obtained from all participants before 

administering the survey questionnaire. 

 

Results 
 

The sample population consisted of approximately 39% women 

belonging to the schedule caste or schedule tribe social class (Table 

3). Most pregnant women in the study sample belonged to 

economically deprived households with a mean wealth index of 

0.26 (±0.16). They were relatively young, with a mean age of 22 

years (±4.36). Just over one-third of the women in the study 

sample had no prior live birth (37%) and a similar number had 

only one previous live birth (38%). 

 

The prevalence of institutional delivery by SBA was 36.8%. 

The majority of the pregnant women did not receive 

adequate prenatal care during their pregnancy (Table 3). 

More than 91% of the pregnant women desired to have the 

child. Most pregnant women were uneducated (70%), but 

their husbands were relatively better educated with at least 

44% having primary education (Table 3). 

 

Women with prenatal care, desired pregnancy, or higher 

education were more likely to undergo skilled institutional 

delivery, but high birth order, schedule caste/schedule tribe 

background and low economic status were found to be the 

negative determinants (Table 4). 

 

The odds of undergoing skilled institutional delivery decreased 

after the first birth but did not decrease further with increase in 

parity (Table 4). The likelihood of utilising these services 
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decreased linearly with decrease in the economic status of the 

households, but the OR was statistically significant only for the 

poorest category of households after controlling for all other 

variables. Skilled institutional delivery was not found to be 

significantly different between the categories of husband’s 

education and mother’s age at parity in this study population 

(Table 4). 

 

Discussion 
 

The prevalence of institutional delivery by SBA in the study 

sample was 36.8%. An examination of the determinants of 

skilled institutional delivery showed that those pregnant 

women who had primary and secondary levels of education, 

desired to be pregnant and had received adequate prenatal 

care were most likely to utilise these services. The probability 

of utilising skilled institutional delivery decreased after the 

first child and was lower for women who belonged to a 

schedule caste or schedule tribe. However, age at parity and 

education of their husbands had no significant effect on skilled 

institutional delivery. Pregnant women from the poorest 

households were least likely to undergo skilled institutional 

delivery. 

 

Andhra Pradesh, with a maternal mortality ratio of 154 per 

100 000 live births (2004-2006)32, implemented the Phase-I 

of Reproductive and Child Health Programme in 1997 with 

two innovative strategies, (i) 'Women Health Centres' to 

conduct deliveries round the clock, 7 days a week; and (ii) a 

cash-incentive scheme known as Sukhibhawa to provide 

monetary assistance to economically deprived pregnant 

women living in rural areas to seek institutional delivery 

services33. Sukhibhawa is often referred to as a successor of 

the 'National Maternity Benefit Scheme' (1995)5 and 

predecessor of Janani Suraksha Yojana (2005)27, which are 

cash-incentive schemes. The implementation of these 

strategies in rural AP were deemed partially successful due to 

a proportional increase in the utilisation of institutional 

delivery (from 40% to 51.6%) between two District Level 

Household Surveys (DLHS 1998-1999 and 2002-2004)17,22, 

in contrast to which a much lower utilisation was found 

during the study period 2001-2002. The reasons could be 

that District Level Household Surveys focused only on 

institutional delivery, but this study examined institutional 

delivery conducted by SBA. While it is presumed by policy-

makers that deliveries in health institutions will be conducted 

by SBA, it may not always be the case. Indeed, according to 

the study findings, about 5% of the pregnant women who 

went to a health institution for delivery did not receive the 

services of a skilled attendant. Compared with the rural 

households, the Young Lives round-1 report for AP showed 

that 83% of the women in urban households (n=505, 

excluded from the sample for this study) delivered their child 

in a hospital and 90% of the deliveries were conducted by a 

SBA34. Despite existence of favourable policies and programs 

directed towards improving utilisation of skilled institutional 

delivery among economically deprived pregnant women in 

rural areas, the prevalence of skilled institutional delivery in 

the rural population was almost 46% lower than that of their 

urban counterparts.  

 

Educated women, particularly women with secondary education 

were more likely to utilise SBA and health institutions for delivery. 

This finding is consistent with studies conducted in Thailand14, 

Peru16, Bangladesh21, and rural Mexico26. In addition to education, 

a woman whose pregnancy is ‘desired’ is more likely to use these 

services presumably because she is more concerned about her 

pregnancy and the child’s welfare than those whose pregnancy was 

not ‘desired’. This is different from the findings of Raghupathy 

which showed no association between institutional delivery and 

‘desired’ pregnancy14. This study confirms the positive correlation 

found in other studies between adequate prenatal care and 

utilisation of skilled institutional delivery12,21,26. A majority of 

women in the study were economically deprived and uneducated, 

but among them, pregnant women who had adequate prenatal 

care were almost twice as likely to undergo skilled institutional 

delivery compared with those without such care. It is likely that 

counselling on place of birth and provision of information during 

prenatal check-ups influenced the women’s decision. However, it 

is also possible that women seeking prenatal care had underlying 

characteristics influencing their use of institutional delivery 

independent of information provided at pre-natal visits. 
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Table 3: Characteristics of the study population24 

 
Variable  Frequency† 

n (%) 
Outcome variable 
Skilled institutional delivery 522 (36.8) 
Independent variables (correlates) 
Adequate prenatal care 493 (41.8) 
Age at parity (years) 

 <20  561 (39.6) 
 20-35  841 (59.3) 
 >35  16 (1.1) 

Birth order 
1  522 (36.8) 
2  534 (37.6) 
3  210 (14.8) 
≥4 153 (10.8) 

Pregnancy desired 1280 (90.8) 
Educational level of pregnant woman 

No education 1007 (70.0) 
Primary 252 (17.8) 
Secondary 159 (11.2) 

Schedule caste/Schedule tribe  547 (38.6) 
Husband's education 

No education 769 (54.6) 
Primary completed 614 (44.4) 

Economic status 
Least poor 265 (18.7) 
Very poor 571 (40.4) 
Poorest 578 (40.9) 

†N=1419. 

 

 

 

 

Contrary to other studies which show a linear decrease in the 

utilisation of institutions and SBA with increased birth order12,14-

16,26,35 this study found that a substantial decrease occurred after the 

first child and did not change with further increases in the order of 

birth. Women in this study were relatively economically deprived 

and perhaps could not afford to undergo skilled institutional 

delivery after their first child or perhaps, after the first child, they 

were less likely to find the need for institutional deliveries. 

 

The results of this study showed that women belonging to 

schedule caste/schedule tribe group were significantly less likely 

to have skilled institutional delivery even after controlling for all 

other determinants. The reasons for this could be high levels of 

poverty, lack of access to health institutions and lack of education 

and awareness about delivery in health institutions among these 

people. However, a study which used the 1992-1993 National 

Family Health Survey data did not find any difference in the 

utilisation of institutional delivery and SBA between the schedule 

caste/schedule tribe and other social groups in the state of AP, 

although they found a lower utilisation of antenatal care services 

among the schedule caste/schedule tribe group35. This could be 

due to the difference in the construction of the outcome variable in 

this study as discussed earlier (institutional delivery by SBA 

compared with only institutional delivery in National Family 

Health Survey). 
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Table 4: Results of logistic regression models24 

 
Correlates† Odds of undergoing skilled institutional delivery 

Unadjusted Adjusted multivariable model 
OR (95% CI) P-value 

for OR 
P-value for 

trend 
OR (95% CI) P-value 

for OR 
P-value for 

trend 
Adequate prenatal care 

No 1 - NA 1 - NA 
Yes 2.22 (1.75, 2.82) 0.000 1.69 (1.30, 2.21) 0.000 

Age at parity(years) 
<20  1 - 0.055 1 - 0.294 
20-35  0.78 (0.63, 0.98) 0.031 1.25 (0.92, 1.68) 0.148 
>35  0.67 (0.23, 1.97) 0.470 2.07 (0.54, 7.90) 0.287 

Birth order 
1 1 - 0.000 1 - 0.000 
2 0.51 (0.40, 0.66) 0.000 0.44 (0.32, 0.60) 0.000 
3 0.34 (0.24, 0.48) 0.000 0.47 (0.30, 0.72) 0.001 
≥4 0.29 (0.19, 0.44) 0.000 0.47 (0.27, 0.81) 0.007 

Desired pregnancy 
No 1 - NA 1 - NA 
Yes 1.82 (1.21, 2.74) 0.004 1.89 (1.12, 3.22) 0.018 

Educational level of pregnant woman 
No education 1 - 0.000 1 - 0.001 
Primary 2.05 (1.55, 2.72) 0.000 1.42 (1.00, 2.01) 0.051 
Secondary 3.58 (2.54, 5.06) 0.000 2.06 (1.33, 3.19) 0.001 

Social class  
Non-schedule 
caste/Schedule tribe 

1 - NA 1 - NA 

Schedule caste/ Schedule 
tribe 

0.57(0.45, 0.71) 0.000 0.70 (0.53, 0.93) 0.014 

Husband's education 
No education 1 - NA 1 - NA 
Primary completed  2.07 (1.65, 2.58) 0.000 1.28 (0.96, 1.71) 0.098 

Economic status 
Least poor 1 - 0.000 1 - 0.021 
Very poor 0.63 (0.47, 0.85) 0.002 0.99 (0.69, 1.42) 0.961 
Poorest 0.35 (0.26, 0.48) 0.000 0.67 (0.46, 0.99) 0.044 

CI, Confidence interval; NA, not applicable; OR, odds ratio.  
†Total pregnant women=1419;  1=reference category.  

 

 

 

Yet another interesting finding relates to the relationship between 

the economic status of the households and decisions to use 

institutions and SBA for delivery. Although the study population as 

a whole was relatively economically deprived, the utilisation of 

skilled institutional delivery was significantly lower among those 

who were the poorest. Most studies have shown a linear decrease 

with decrease in the wealth quintiles12,14,20,21,26. 

 

Studies in India and other low–middle income countries15,16 show 

that older women are more likely to deliver in institutions, but age 

had no impact on the decision to undergo skilled institutional 

delivery in this study. This is consistent with the study findings of 

Raghupathy14 and Barber26. Again, husband’s education was not 

important for women’s childbirth decision. This was also shown in 

the study in Peru16; however, two other studies conducted in 

Thailand and Vietnam, respectively, showed a positive 

association14,15. One possible explanation is that, in India, men are 
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mostly responsible for earning and providing for their family, 

while decisions on health and utilisation of health services are 

usually made by women. 

 

The mothers in this study gave birth in the year 2000. Since then, 

Sukhibhawa, the conditional cash transfer scheme relevant to the 

period of this study, was replaced by Janani Suraksha Yojana in 

2005, which is by far the largest cash incentive scheme in the 

world in terms of the number of beneficiaries27,36. Government of 

India spent more than US$300 million in the scheme in the 

financial year 2009-201036. Nevertheless, a recent study that 

analysed the impact of Janani Suraksha Yojana inferred that 'the 

poorest and the least educated women did not have the highest 

odds of receiving the incentive'36. The conditional cash transfer 

schemes have evolved, but this does not seem to have influenced 

the less educated and economically deprived women in rural areas 

to undergo skilled institutional delivery. 

 

Limitations  
 

A limitation of this study is its inability to analyse the quality or 

physical accessibility of these services due to non-availability of 

data. It is acknowledged that this may limit the findings of this 

study by excluding important determinants found in several 

studies11,37. Furthermore, data on prenatal care was missing for 

17% of the study sample, a majority of whom did not undergo 

skilled institutional delivery. This may positively or negatively 

affect the association of prenatal care with skilled institutional 

delivery depending on whether these women had adequate care or 

not. This study is based on economically deprived pregnant 

women living in rural areas, so the findings cannot be generalised 

to the entire state of AP or the country. Nevertheless, this study 

helps elucidate the factors that influence women’s decision to 

utilise skilled institutional delivery. 

 

Conclusion 
 

The present study showed that a number of factors could prevent 

women from undergoing skilled institutional delivery in rural 

areas. Based on the findings, it is suggested that a more holistic 

approach through integrated maternal health, family planning and 

education programs will help maximise delivery in health 

institutions. There is a need for policies and programs to focus on 

uneducated women in the poorest quintile from disadvantaged 

social groups. Further, there is an urgent need for research in 

countries with high burden of maternal morbidity and mortality to 

understand the individual and household factors that impact on 

decisions to undergo skilled institutional delivery for efficient and 

effective targeting of existing interventions, and to formulate more 

comprehensive maternal health programs. 
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