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Introduction

Delivery of  maternal health care services remains a major 
challenge to the health system in developing countries.[1] More 
than three‑quarters of  maternal deaths in the world were found 
in the African region and South‑East Asia, 53% and 25%, 
respectively.[2] The Southern states of  India are highly advanced 
with respect to sociodemographic indicators. Indian Government 
listed eight states Uttaranchal, Uttar Pradesh, Bihar, Madhya 
Pradesh, Rajasthan, Odisha, Jharkhand, and Chhattisgarh as 

Empowered Action Group states which are very poor with 
respect to socioeconomic and demographic status.[3] Antenatal 
care (ANC) services are primary function of  the primary health 
care delivery system of  a country, which aims a healthy society 
and is a component of  continuum of  care for controlling 
maternal morbidity and mortality. One of  the important 
components of  Safe Motherhood Initiative is the provision of  
good ANC to all pregnant women. ANC utilization is associated 
with greater knowledge of  contraceptive among mothers and 
declined fertility rates. A community based study in rural Tamil 
Nadu suggested that ANC of  women influences postpartum 
health seeking behavior.[4]
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Women, not receiving proper ANC services during pregnancy 
in developing countries leading to poor birth outcomes. 
Previous studies revealed that countries which have improved 
their maternal health care services are successful in dropping 
the maternal morbidity or mortality rate.[5‑7] The utilization of  
ANC services in India increased substantially over time, 66% in 
National Family Health Survey-2 (NFHS‑2) to 77% in NFHS‑3 
while it remained static between NFHS‑1 and NFHS‑2.[8] 
Previous study findings revealed socioeconomic, demographic, 
and rural environmental conditions of  the women are considered 
as essential determinants for ANC utilization.[9] Achievement of  
higher coverage of  ANC in rural areas will remain challenging 
till the improvements in terms of  quality of  care and community 
participation is attained.[10] Place of  delivery in India may be at 
home with or without the presence of  a skilled birth attendant 
and institutional deliveries at public or private facilities. Public 
facilities are owned and financed by government with minimal 
costs. Private facilities are expensive, good amenities, and 
offering the best standard of  care.[11] The Government of  India 
introduced Janani Suraksha Yojana  (JSY), a conditional cash 
assistance programme to promote institutional deliveries and to 
reduce maternal mortalities. In India, though 75.2% of  pregnant 
women receive ANC, only 47% deliver in an institution.[12,13] 
Adolescent marriages were 30%–70% in the Indian subcontinent, 
based on United Nations Children’s Fund survey of  mothers of  
20–24 years age‑group.[14] Adolescent’s maternal health care is 
crucial because early sexual and childbearing activities accelerate 
the risk of  child and maternal morbidity or/and mortality.[15]

According to NFHS‑4, 76.3% of  pregnant women had received 
at least 4 ANC visits in the state of  Andhra  Pradesh  (AP), 
79.6% and 75.1% were from urban and rural areas, respectively. 
Krishna district had highest  (88.2%), and Guntur district had 
lowest (68.4%) ANC visits among districts of  AP.[16] Utilization 
of  ANC is an evidence of  early registration.[10] The previous 
study revealed that, as birth order increases, the percentage 
of  women received at least three ANC decreases.[17] As per 
NFHS‑2, majority of  women from Maharashtra delivered at 
home (n = 559, 37%); with private and public facility deliveries 
accounting for 32% (n = 493) and 31% (n = 454), respectively.[18]

Regional variation exists in the utilization of  ANC services in the 
state of  AP, and inequities exist in availability and accessibility of  
health care services. Studies are lacking to identify determinants 
of  ANC services in AP. This study objective is to know the 
utilization of  ANC services, type of  delivery and determinants 
of  utilization of  ANC services in AP.

Methodology

Sample design
District Level Household and Facility Survey (DLHS‑4) was a 
fourth round of  nationwide survey conducted in 2012–2013. 
It is a multi‑stage, stratified, probability proportional to 
size (PPS) sample with replacement, was adopted in 21 states 
of  DLHS‑4 (except Gujarat). The First Stage Unit  (FSU) for 

urban areas is the National Sample Survey Organization (NSSO), 
Urban Frame Survey (UFS) blocks and Ultimate Stage Sampling 
Unit was the household (HH). UFS blocks in each district were 
stratified into million class cities, and nonmillion class cities and 
allotment of  sample was proportional to relative sizes. The sample 
frame for selection of  primary sampling units (PSU) for urban 
areas was provided by Survey Design and Research Division of  
NSSO. Urban areas in some districts were oversampled by taking 
more PSUs for districts with less than estimated 30% urban 
population. HH number as per PSU is 25; however, it varied 
for North‑Eastern states and hilly districts such as Jammu and 
Kashmir and Himachal Pradesh. While for rural areas, census 
2001 villages were framed as FSU of  sampling, stratified by 
size and selection by PPS. Households (HHs) listing in the FSU 
provided the sampling frame for selecting HHs at the second 
stage. List of  HH preparation served as the sampling frame for 
selection of  representative HHs. This involved mapping and 
listing of  structures and HHs for each sampled PSU following 
the preparation of  location and layout maps. Large sample 
villages (more than 300 HHs) were segmented as per DLHS‑4. 
For villages with 300–600 HHs, the study had two segments 
almost with same size and one was selected randomly among 
them. For villages with more than 600 HHs, more than three 
segments were made with about 150 HHs each and two were 
selected at random. In urban areas, each UFS have no more than 
300 HHs. Each HH distinct in had one lister and one mapper; 
this operation was completed in 2 months in advance of  the 
survey. PSU was selected in each district from rural and urban 
sample frame followed by selection of  HHs. The allocation of  
HHs is proportional to size of  each substratum. Each selected 
rural/urban PSU is represented by 25 HHs.

Data collection
Computer Assisted Personal Interview (CAPI) was used for data 
collection in DLHS‑4. Each investigator was provided with a 
mini laptop with bilingual questionnaire. This technique took 
minimum time for moving the questionnaire for editing the data 
and entry, etc., from field to work area. CAPI data was uploaded 
to server (FTP account) located in Indian Institute of  Population 
Sciences (IIPS) on day to day basis. Bilingual questionnaires were 
collected in the local language and English from HHs, visitors 
stayed in HH during the night before interview and ever married 
women in DLHS‑4.

Standardized HH survey instrument was used to collect 
information on main source of  drinking water, toilet facility, type 
of  fuel used for cooking, caste and religion, education, morbidity 
and mortality details, multiple marriages, socioeconomic 
status, and assets possessed etc., since January 2008. Clinical, 
Anthropometric, and Bio‑Chemical tests were also carried out 
for selected HHs.

Ever‑married women’s questionnaire was used to collect 
information from women of  15–49  years on women’s 
characteristics, age, educational status, marriage, pregnancy, 
mode of  delivery including history of  induced, spontaneous 
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abortions and stillbirths, antenatal, natal and postnatal care, 
institutional delivery, financial assistance from JSY or any other 
government schemes, nature of  complications during pregnancy 
for recent births and birth order, immunization and child care, 
contraception and fertility preferences, reproductive health 
including knowledge about HIV/AIDS.

DLHS‑4 survey was conducted in the state of  AP from 2012 
to 2013. Information was collected from 20,490 HHs, 12,163 
from rural, and 8,327 from urban regions. 16,498 of  total ever 
married women were surveyed (9,859 from rural and 6,639 from 
urban). Ever-married women of  3982 HHs (2502 from rural 
and 1480 from urban) delivered after year 2008 were considered 
for analysis.

Measures
The outcome or dependent variable is ANC: The odds of  mother 
receiving  (i) adequate care and  (ii) inadequate care. Adequate 
care is defined as mother availing at least 4 ANC visits, at least 
1 tetanus toxoid injection and consumption of  100 or more 
iron‑folic acid tablets. Inadequate care is defined as mothers 
availing  <4 ANC visits, no TT injection and consumption 
of  <100 iron‑folic acid tablets. Independent variables 
were age of  mother, social group, education, occupation, 
age at marriage of  mother, family size, wealth quintile and 
regions of  state of  AP – North‑coastal  (Vishakhapatnam, 
Vizianagaram, Srikakulam), Delta  (East Godavari, Krishna, 
West Godavari), South Coastal (Guntur, Prakasam, Nellore), and 
Rayalaseema (Anantapur, Chittoor, Kadapa, Kurnool).

Statistical analysis
The analysis was performed using SPSS 20.0  (IBM Corp., 
Armonk, NY, USA). Frequency and percentage for categorical 
variables were calculated. Binomial logistic regression was 
carried out for analysis of  determinants of  adequate ANC. 
Chi-square analysis was carried out to determine assumption 
of  independence of  each variable and variables with minimum 
P = 0.25 were selected. Backward likelihood ratio was carried 
out to find predictors for adequate ANC. The goodness‑of‑fit 
for the final model was tested by Hosmer and Lemeshow test.

Results

Regional variation in maternal health services 
utilization
Table 1 reveals mothers with higher secondary education had 
availed antenatal services in majority among four regions of  the 
state of  AP. The majority of  mothers availing antenatal services 
were housewives among all regions. Mothers of  middle class had 
availed antenatal services in majority across all regions. About 
33% of  mothers who had availed antenatal services were married 
below 18 years of  age across all regions.

Table  2 shows mothers receiving adequate ANC was highest 
in North‑coastal region  (42.2%) and lowest in Rayalaseema 

region (30.2%). Private hospitals are main source of  provision 
of  antenatal services in South Coastal, Rayalaseema, and Delta 
regions of  AP. At least 80% of  mothers had registered for 
ANC services in the first trimester across all regions of  AP. 
Consumption of  at least 100 iron‑folic acid tablets by pregnant 
mothers is 35.9% in Rayalaseema, while 45.5% and 45.7% in 
North‑coastal and Delta regions. Pregnant women reception of  
two shots of  tetanus vaccine is high in South coastal (72.6%) and 
low in Delta (52.6%) regions.

Table 3 illustrates 66.1% and 51.8% of  pregnant mothers with 
higher education and above, respectively had received adequate 
and inadequate ANC services, while 21.3% and 35.7% of  illiterate 
mothers received adequate and inadequate ANC services.

Table 5 depicts higher institutional deliveries in Government 
hospitals at North Coastal (47.3%) region, while it was higher 
in private hospitals at South Coastal (66.3%), Delta (51.2%) 
and Rayalaseema (50.0%) regions. Janani Suraksha Yojana (JSY) 
programme utilization was higher in North Coastal (24.4%) and 
Delta (22.7%) regions compared to South Coastal (15.1%) and 
Rayalaseema (17.7%) regions.

Table 6 reveals cesarean delivery in mothers were 55.8%, 45.5%, 
35.8%, 27%, and 19.8% in lower class, lower middle class, middle 
class, upper middle class and upper class, respectively.

Factors associated with utilization of maternal 
health services
Table 4 shows an association of  variables with the adequacy of  
ANC. Pregnant mothers of  Delta region, South Coastal and 
Rayalaseema of  23.2%, 40.1%, and 47.1%, respectively were less 
likely to receive adequate ANC than North‑coastal regions after 
adjusting for other variables. Postgraduate and graduate pregnant 
women of  200% and 67%, respectively were more likely to 
receive adequate ANC services than illiterate, pregnant women.

Discussion

Reception of  adequate ANC services is 43.7% in the state 
of  AP compared to 32.9%, 42.2%, and 45% in Karnataka, 
Telangana, and Tamil Nadu, respectively.[16] Mothers receiving 
antenatal checkup in I trimester is 82.5% and 82.4% in AP based 
on DLHS4 and fourth round of  NFHS‑4, respectively. No 
variation in availing antenatal checkup in I trimester across four 
regions of  AP. Wide variation in utilization of  ANC services 
across four regions of  AP with the reception of  adequate care 
is low in Rayalaseema region (27.9%) and high in North‑coastal 
region (42.4%). Hence, variation of  utilization of  ANC services 
across regions is due to demand and supply-side barriers of  access 
to maternal health services in communities.[19,20]

Supply‑side barriers include poor attitude of  health care staff  
of  public health facilities toward communities at the lower end 
of  wealth quintile. Unavailability of  medicines at the health 
center had become a major share of  out of  pocket expenses for 
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Table 1: Socio‑demographic characteristics by region of AP
Socio‑Demographic Variables Regions of  AP

North‑CoastalN (n=690) Delta (n=899) South‑Coastal (n=960) Rayalaseema (n=1513)
Location

Rural 57.9 (54.2, 61.5) 60.8 (57.4, 64.2) 61.8 (58.7, 64.8) 66.9 (64.5, 69.2)
Urban 42.1 (38.5, 45.8) 39.2 (35.8, 42.6) 38.2 (35.2, 41.3) 33.1 (30.8, 35.5)

Religion
Hindu/Sikh 93.7 (91.8, 95.5) 81.3 (78.6, 84.0) 76.9 (74.2, 79.6) 79.8 (77.8, 81.8)
Muslim 1.7 (0.8, 2.7) 4.6 (3.1, 6.0) 10.7 (8.7, 12.6) 15.9 (14.0, 17.7)
Christian 4.6 (3.1, 6.2) 14.1 (11.7, 16.5) 12.4 (10.4, 14.5) 4.3 (3.3, 5.4)

Social Group
SC 15.0 (12.3, 17.7) 32.3 (29.0, 35.5) 35.8 (32.7, 38.8) 26.5 (24.3, 28.7)
ST 17.5 (14.6, 20.3) 7.9 (6.1, 9.8) 8.3 (6.6, 10.0) 7.0 (5.8, 8.3)
OBC 54.4 (50.7, 58.1) 42.4 (39.0, 45.8) 39.8 (36.7, 42.9) 47.5 (45.0, 50.0)
OC 13.1 (10.6, 15.6) 17.4 (14.8, 20.0) 16.2 (13.8, 18.5) 19.0 (17.0, 20.9)

Education
Illiterate 29.4 (26.0, 32.8) 21.8 (19.0, 24.7) 30.1 (27.2, 32.9) 37.0 (34.6, 39.5)
Literate without Formal 
Education

2.2 (1.1, 3.2) 3.3 (2.1, 4.6) 4.0 (2.8, 5.3) 3.1 (2.2, 4.0)

Primary 7.5 (5.5, 9.5) 12.2 (9.9, 14.4) 11.9 (9.9, 14.0) 7.0 (5.7, 8.3)
Hr. Secondary/Diploma 50.6 (46.9, 54.4) 53.6 (50.2, 57.0) 44.5 (41.3, 47.6) 44.8 (42.3, 47.3)
Graduate 6.8 (4.9, 8.7) 6.2 (4.5, 7.9) 6.4 (4.9, 8.0) 5.1 (4.0, 6.2)
Post Graduate 3.5 (2.1, 4.8) 2.9 (1.7, 4.0) 3.1 (2.0, 4.2) 3.0 (2.1, 3.8)

Occupation
Working Women 29.1 (25.8, 32.5) 16.0 (13.5, 18.5) 25.1 (22.3, 27.8) 29.6 (27.3, 31.9)
House Wife/Student 70.9 (67.5, 74.2) 84.0 (81.5, 86.5) 74.9 (72.2, 77.7) 70.4 (68.1, 72.7)

Family Size
Below 5 34.8 (31.2, 38.3) 38.2 (34.9, 41.6) 36.3 (33.3, 39.4) 29.8 (27.5, 32.1)
5 or more 65.2 (61.7, 68.8) 61.8 (58.4, 65.1) 63.7 (60.6, 66.7) 70.2 (67.9, 72.5)

Wealth Quintile
Lower Class 9.7 (7.5, 11.9) 7.4 (5.6, 9.3) 5.9 (4.4, 7.4) 4.9 (3.8, 6.0)
Lower Middle Class 18.0 (15.2, 20.9) 22.6 (19.7, 25.5) 24.8 (22.1, 27.5) 20.5 (18.5, 22.5)
Middle Class 20.8 (17.8, 23.8) 29.3 (26.1, 32.4) 30.3 (27.4, 33.2) 29.1 (26.8, 31.3)
Upper Middle Class 28.3 (24.9, 31.6) 25.4 (22.4, 28.4) 24.0 (21.3, 26.7) 29.2 (27.0, 31.5)
Higher Class 23.2 (20.1, 26.4) 15.3 (12.8, 17.7) 15.0 (12.7, 17.2) 16.3 (14.5, 18.2)

Age of  Mother (Years)
≤ 20 10.5 (8.2, 12.8) 15.0 (12.5, 17.5) 14.8 (12.6, 17.1) 12.6 (11.0, 14.3)
21-25 45.9 (42.2, 49.6) 46.0 (42.6, 49.5) 47.6 (44.4, 50.7) 45.3 (42.8, 47.8)
26-30 33.3 (29.8, 36.8) 29.9 (26.7, 33.1) 28.3 (25.4, 31.1) 30.0 (27.7, 32.3)
31-35 7.2 (5.3, 9.1) 7.8 (6.0, 9.7) 5.9 (4.4, 7.4) 8.8 (7.3, 10.2)
36 and above 3.0 (1.8, 4.3) 1.2 (0.5, 2.0) 3.4 (2.3, 4.6) 3.2 (2.3, 4.1)

Age at Marriage (Years)
Below 18 33.6 (30.1, 37.1) 30.4 (27.2, 33.6) 36.0 (32.9, 39.0) 35.3 (32.9, 37.7)
18 and above 66.4 (62.9, 69.9) 69.6 (66.4, 72.8) 64.0 (61.0, 67.1) 64.7 (62.3, 67.1)

Parity
1 34.8 (31.2, 38.3) 35.0 (31.7, 38.3) 32.8 (29.9, 35.8) 29.3 (27.0, 31.6)
2-3 58.0 (54.3, 61.7) 62.0 (58.7, 65.4) 59.6 (56.5, 62.7) 60.5 (58.0, 62.9)
≥4 7.2 (5.3, 9.1) 3.0 (1.8, 4.2) 7.6 (5.9, 9.2) 10.2 (8.7, 11.7)

Values are proportions. 95% CI in parenthesis

poor HHs hindering them to avail maternal health services.[21] 
Unavailability of  health providers at public health facilities is the 
frequent complaint received from the communities and forcing 
them to utilize the private health facilities, increasing the cost 
of  care and a major economic burden to them.[22] Utilization 
of  private health facilities for ANC services is higher across all 
regions of  AP and highest in South‑coastal region (73.2%) and 
lowest in North‑coastal region (43.2%).

Demand‑side barriers override supply-side and are a major cause 
of  inadequate utilization of  maternal health services.[21] First, 
indirect consumer costs like transportation to health facility 
is a major barrier for availing ANC services and institutional 
deliveries. Transport costs due to distant health facility will affect 
the utilization of  services.[20,22] Second, financial constraint is one 
of  the major reasons for home deliveries,[20] hence government 
of  India launched JSY scheme on April 12, 2015, aimed to 
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Table 2: Components of ANC in each region of AP
Components of  ANC Regions of  AP χ2

North Coastal (n=690) Delta (n=899) South Coastal (n=960) Rayalaseema (n=1513)
ANC

Inadequate Care 57.8 (54.1, 61.5) 62.5 (59.1, 65.8) 69.1 (66.1, 72.0) 72.1 (69.8, 74.4) 53.4*
Adequate Care 42.2 (38.5, 45.9) 37.5 (34.2, 40.9) 30.9 (28.0, 33.9) 27.9 (25.6, 30.2)

Main source of  ANC visits
Not Registered 8.1 (6.1, 10.1) 0.6 (0.1, 1.2) 2.3 (1.3, 3.2) 2.2 (1.5, 3.0) 184.6*
Govt. Hospital 43.7 (40.0, 47.4) 42.9 (39.5, 46.3) 24.5 (21.7, 27.2) 37.5 (35.0, 39.9)
Pvt. Hospital 48.2 (44.5, 51.9) 56.5 (53.0, 59.9) 73.3 (70.5, 76.1) 60.3 (57.8, 62.7)

Pregnancy Registration
Not Registered 2.3 (1.2, 3.4) 0.7 (0.2, 1.3) 3.1 (2.0, 4.2) 1.3 (0.7, 1.9) 25.8 *
1st Trimester 83.8 (81.1, 86.6) 81.8 (79.1, 84.4) 82.7 (80.3, 85.1) 81.8 (79.9, 83.8)
2nd Trimester 11.8 (9.4, 14.2) 13.9 (11.5, 16.3) 12.0 (10.0, 14.1) 14.3 (12.5, 16.1)
3rd Trimester 2.0 (1.0, 3.1) 3.6 (2.3, 4.9) 2.2 (1.3, 3.1) 2.6 (1.8, 3.4)

Receive Other ANC Services
Weight 87.7 (85.3, 90.2) 93.9 (92.3, 95.6) 95.1 (93.8, 96.5) 89.2 (87.6, 90.8) 44.3*
Height 77.2 (74.0, 80.3) 76.7 (73.8, 79.6) 73.7 (70.9, 76.5) 78.2 (76.1, 80.3) 6.1
BP 85.8 (83.2, 88.4) 87.1 (84.8, 89.4) 93.1 (91.5, 94.7) 87.0 (85.3, 88.7) 29.7*
Blood test (Hb) 84.5 (81.8, 87.2) 82.5 (79.9, 85.1) 91.3 (89.5, 93.1) 85.6 (83.9, 87.4) 32.3*
Blood test (Blood group) 82.8 (80.0, 85.6) 77.5 (74.7, 80.4) 87.3 (85.1, 89.4) 82.9 (81.0, 84.8) 29.6*
Blood test (Other) 79.3 (76.3, 82.3) 71.5 (68.3, 74.6) 81.7 (79.2, 84.1) 81.0 (79.0, 82.9) 37.1*
Urine test 82.8 (80.0, 85.6) 81.9 (79.2, 84.5) 90.8 (89.0, 92.6) 83.8 (81.9, 85.6) 35.7*
Abdomen Examination 69.2 (65.8, 72.7) 64.1 (60.8, 67.5) 80.5 (78.0, 83.0) 71.7 (69.5, 74.0) 62.5*
Breast Examination 59.4 (55.7, 63.0) 51.4 (47.9, 54.8) 56.3 (53.1, 59.4) 63.8 (61.4, 66.3) 38.4* 
Sonogram or Ultrasound 81.6 (78.8, 84.5) 77.5 (74.7, 80.4) 86.2 (84.0, 88.4) 80.2 (78.2, 82.2 25.0*
Other test 3.6 (2.2, 5.0) 4.3 (2.9, 5.7) 1.0 (0.4, 1.7) 6.0 (4.8, 7.2) 37.8* 

IFA Consumption
<100 tablets/syrup 54.5 (50.8, 58.2) 54.3 (50.9, 57.8) 58.8 (55.6, 61.9) 64.1 (61.7, 66.5) 29.4*
100 or more tablets/syrup 45.5 (41.8, 49.2) 45.7 (42.2, 49.1) 41.3 (38.1, 44.4) 35.9 (33.5, 38.3)

TT injection
Not received 13.0 (10.5, 15.5) 12.2 (9.9, 14.4) 12.6 (10.5, 14.7) 11.0 (9.4, 12.6) 120.4*
1 time 4.3 (2.8, 5.8) 6.0 (4.3, 7.6) 4.4 (3.1, 5.6) 5.6 (4.4, 6.8)
2 times 61.0 (57.4, 64.7) 52.6 (49.2, 56.1) 72.6 (69.8, 75.5) 59.4 (57.0, 61.9)
More than 2 Times 21.6 (18.6, 24.7) 29.3 (26.1, 32.4) 10.4 (8.4, 12.3) 24.0 (21.8, 26.1)

Values are proportions. 95% CI in parenthesis. *P<0.001

reduce neonatal and maternal mortality rates by promoting 
institutional delivery.[23] JSY scheme utilization is 15%, 17.7%, 
22%, and 24% in South‑coastal, Rayalaseema, Krishna and 
North‑coastal districts, respectively and is inversely proportional 
to institutional deliveries at private hospitals. Low utilization of  
the scheme might be due to lack of  awareness of  scheme and 
no motivation from health workers in utilizing it. Third, lack 
of  community engagement, in seeking health care services, 
institutional deliveries, and perinatal care, is one of  the barriers 
in utilizing services. Evidence from previous intervention studies 
reveal Lady Health Workers (LHW) are effective in promoting 
maternal health services by various approaches, for example, 
home visits, home management, and facilitated referral.

Home visits involve provision of  basic ANC  (nutrition 
counseling, screening for common illness, iron‑folic acid 
supplementation and TT administration), newborn care 
preparedness and home‑based perinatal care by LHW.[24] Another 
approach like LHW organizing group sessions in the community 
to promote ANC, use of  clean kits at delivery, institutional 

delivery, identifying danger signs of  pregnancy, and promotion 
of  health seeking behavior.[25] Evidence from previous studies 
shows recruitment of  ASHA health worker in rural areas had 
increased the utilization of  maternal health services (registration 
in the first trimester, ANC visits, institutional deliveries, 
deliveries to be announced, immunization).[26]

The strategies designed for engaging the community are not 
meeting the targets due to lack of  knowledge of  community 
about strategies designed without understanding three 
fundamental influences of  decision‑making process for the 
woman making health care decision. These influences are 
gendered decision‑making norms, multigenerational dialogue, 
and appropriate communication.

Gendered decision‑making norms play a vital role in influencing 
health‑seeking behavior and health outcomes. Gender equality 
and women empowerment are essential to increase utilization of  
maternal health services. At the HH level disempowerment of  
women, results to lowered access to resources such as education, 
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Table 3: Characteristics of mothers receiving ANC services
Determinants of  ANC ANC χ2

Inadequate Care n=2652 (95% CI) Adequate care n=1310 (95% CI)
Regions of  AP

North‑Coastal 15.0 (13.7, 16.4) 22.2 (20.0, 24.5) 53.4***
Delta 18.8 (17.3, 20.3) 22.9 (20.6, 25.2)
South‑Coastal 25.0 (23.4, 26.6) 22.7 (20.4, 24.9)
Rayalaseema 41.1 (39.3, 43.0) 32.2 (29.7, 34.7)

Location
Rural 64.6 (62.7, 66.4) 59.2 (56.5, 61.8) 10.9***
Urban 35.4 (33.6, 37.3) 40.8 (38.2, 43.5)

Religion
Hindu/Sikh 81.9 (80.4, 83.3) 81.8 (79.7, 83.8) 0.2
Muslim 9.9 (8.8, 11.1) 9.6 (8.0, 11.2)
Christian 8.2 (7.2, 9.3) 8.6 (7.1, 10.1)

Social Class
SC 29.1 (27.4, 30.9) 25.3 (23.0, 27.7) 25.7***
ST 10.6 (9.4, 11.8) 6.9 (5.6, 8.3)
OBC 43.6 (41.7, 45.5) 50.2 (47.5, 52.9)
OC 16.6 (15.2, 18.0) 17.5 (15.4, 19.5)

Education
Illiterate 35.7 (33.9, 37.6) 21.3 (19.1, 23.5) 98.3***
Literate without Formal 
Education

3.3 (2.6, 4.0) 3.0 (2.1, 3.9)

Primary 9.1 (8.0, 10.2) 9.6 (8.0, 11.2)
Hr Secondary/Diploma 43.9 (42.0, 45.8) 54.7 (52.0, 57.4)
Graduate 5.6 (4.7, 6.5) 6.8 (5.4, 8.2)
Post Graduate 2.3 (1.7, 2.9) 4.6 (3.4, 5.7)

Occupation
Working Women 27.4 (25.7, 29.1) 22.1 (19.8, 24.3) 13.0***
House Wife/Student 72.6 (70.9, 74.3) 77.9 (75.7, 80.2)

Family Size
Below 5 33.3 (31.5, 35.1) 35.3 (32.8, 37.9) 1.6
5 or more 66.7 (64.9, 68.5) 64.7 (62.1, 67.2)

Wealth Quintile
Lower Class 6.1 (5.2, 7.0) 7.2 (5.8, 8.6) 35.6***
Lower Middle Class 19.7 (18.2, 21.2) 25.3 (23.0, 27.7)
Middle Class 27.1 (25.4, 28.8) 29.6 (27.1, 32.1)
Upper Middle Class 28.4 (26.7, 30.1) 24.4 (22.0, 26.7)
Higher Class 18.7 (17.2, 20.2) 13.5 (11.7, 15.4)

Age of  Mother (Years)
≤ 20 13.5 (12.2, 14.8) 12.9 (11.1, 14.7) 10.2*
21-25 45.4 (43.5, 47.3) 47.5 (44.8, 50.2)
26-30 29.9 (28.1, 31.6) 30.8 (28.3, 33.3)
31-35 7.8 (6.8, 8.9) 7.1 (5.7, 8.5)
36 and above 3.4 (2.7, 4.1) 1.8 (1.0, 2.5)

Age at Marriage (Years)
Below 18 36.0 (34.2, 37.8) 30.0 (27.5, 32.5) 14.1***
18 years or above 64.0 (62.2, 65.8) 70.0 (67.5, 72.5)

Age when First Child born (Years)
Below 21 58.7 (56.8, 60.5) 53.8 (51.1, 56.5) 8.4**
21 or above 41.3 (39.5, 43.2) 46.2 (43.5, 48.9)

Parity
Single Pregnancy 31.1 (29.4, 32.9) 34.8 (32.2, 37.4) 7.9**
2-3 Pregnancies 60.7 (58.9, 62.6) 58.9 (56.2, 61.5)
4 or more Pregnancies 8.1 (7.1, 9.2) 6.3 (5.0, 7.7)

Values are proportions. 95% CI in parenthesis. P*<0.05 **<0.01 ***<0.001
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Table 4: Binomial Logistic Regression Summary
ANC Odds ratio (95% CI)

Inadequate Care (n=2652) Adequate care (n=1310)
Regions of  AP

North‑Coastal*** 57.8 42.2 Reference
Delta* 62.5 37.5 0.768 (0.619, 0.953)
South‑Coastal*** 69.1 30.9 0.599 (0.484, 0.741)
Rayalaseema*** 72.1 27.9 0.529 (0.435, 0.644)

Social group
OC** 65.8 34.2 Reference
SC 70.0 30.0 0.976 (0.785, 1.213)
ST 75.5 24.5 0.738 (0.543, 1.002)
OBC 63.7 36.3 1.159 (0.955, 1.407)

Educational Status
Illiterate*** 77.3 22.7 Reference
Literate without Formal 
Education

69.3 30.7 1.435 (0.957, 2.152)

Primary*** 65.8 34.2 1.589 (1.225, 2.061)
Hr Secondary/Diploma*** 61.9 38.1 1.788 (1.499, 2.134)
Graduate** 62.4 37.6 1.670 (1.203, 2.320)
Post Graduate*** 50.4 49.6 2.992 (1.975, 4.535)

Wealth Quintile
Lower Class 63.3 36.7 Reference
Lower Middle Class 61.2 38.8 1.264 (0.935, 1.710)
Middle Class 64.9 35.1 1.214 (0.892, 1.652)
Upper Middle Class 70.2 29.8 1.014 (0.737, 1.397)
Higher Class 73.7 26.3 1.017 (0.717, 1.441)

Mother’s age (Years)
≤ 20 68.0 32.0 Reference
21-25 65.9 34.1 1.023 (0.822, 1.274)
26-30 66.3 33.7 0.962 (0.751, 1.230)
31-35 69.1 30.9 0.842 (0.600, 1.181)
36 and above 79.6 20.4 0.512 (0.303, 0.865)

Age when First Child Born (Years)
Below 21 68.8 31.2 Reference
21 or above 64.4 35.6 1.142 (0.975, 1.339)
Constant*** 0.413

Values are proportions. P*<0.05, **<0.01, ***<0.001

Table 5: Components of perinatal care by adequacy of care in each region of AP
Details of  Delivery 
Care by ANC and 
Regions of  AP

North‑Coastal (n=690) Delta (n=799) South‑Coastal (n=960) Rayalaseema (n=1513)
Inadequate 

Care (n=399)
Adequate 

Care (n=291)
Inadequate 

Care (n=499)
Adequate 

Care (n=300)
Inadequate 

Care (n=663)
Adequate 

Care (n=297)
Inadequate 

Care (n=1091)
Adequate 

Care (n=422)
Type of  Delivery

Normal 279 (69.9) 176 (60.5) 291 (58.3) 182 (60.7) 433 (65.3) 159 (53.5) 822 (75.3) 271 (64.2)
Caesarean 120 (30.1) 115 (39.5) 208 (41.7) 118 (39.3) 230 (34.7) 138 (46.5) 269 (24.7) 151 (35.8)

Place of  Delivery
Govt. Hospital 183 (45.9) 142 (48.8) 232 (46.5) 132 (44.0) 193 (29.1) 70 (23.6) 432 (39.6) 135 (32.0)
Pvt. Hospital 138 (34.6) 127 (43.6) 248 (49.7) 158 (52.7) 416 (62.7) 208 (70.0) 490 (44.9) 235 (55.7)
Home delivery 78 (19.5) 22 (7.6) 19 (3.8) 10 (3.3) 54 (8.1) 19 (6.4) 169 (15.5) 52 (12.3)
JSY* 68 (18.7) 75 (30.1) 115 (25.2) 56 (20.3) 82 (13.2) 46 (17.0) 181 (17.9) 68 (17.6)
Advice on Breast Feed 165 (41.4) 202 (69.4) 189 (37.9) 167 (55.7) 293 (44.2) 190 (64.0) 391 (35.8) 231 (54.7)
Advice on Baby Care 149 (37.3) 203 (69.8) 178 (35.7) 156 (52.0) 286 (43.1) 178 (59.9) 340 (31.2) 187 (44.3)
Advice on Family 
Planning

162 (40.6) 199 (68.4) 162 (32.5) 136 (45.3) 213 (32.1) 137 (46.1) 326 (29.9) 150 (35.5)

Advice on Others 78 (19.5) 47 (16.2) 154 (30.9) 56 (18.7) 140 (21.1) 49 (16.5) 307 (28.1) 110 (26.1)
Values are counts. Proportions in parenthesis. *Computed for eligible population (Below poverty line card holders; SC and ST communities without below poverty line cards)
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Table 6: Type of delivery of each region stratified by wealth quintile
Regions of  
AP

Type of  Delivery
Lower Class (n=256) Lower Middle Class 

(n=855)
Middle Class 

(n=1106)
Upper Middle Class 

(n=1072)
Higher Class (n=673)

Normal 
(n=114)

Caesarean 
(n=142)

Normal 
(n=466)

Caesarean 
(n=389)

Normal 
(n=711)

Caesarean 
(n=395)

Normal 
(n=783)

Caesarean 
(n=289)

Normal 
(n=539)

Caesarean 
(n=134)

North‑Coastal 9.4 16.8 7.7 6.9 8.0 4.9 12.8 5.5 20.8 3.0
Delta 11.7 11.3 11.1 10.2 11.9 9.1 11.9 7.1 13.1 4.9
South‑Coastal 7.0 15.2 13.9 13.8 16.4 10.0 15.9 5.6 15.5 5.9
Rayalaseema 16.4 12.1 21.8 14.6 28.0 11.7 32.5 8.8 30.8 6.1
Total 44.5 55.5 54.5 45.5 64.3 35.7 73.0 27.0 80.1 19.9
Values are proportions.

employment, income, and limits their decision‑making power.[22] 
Factors increasing women role in decision‑making process in a 
hold is their education and contribution to HH income. Our 
study corroborates these findings that women with secondary 
education had a higher probability of  adequate ANC and 
institutional delivery. The difference in education between wife 
and husband is also crucial in influencing decision‑making 
process.[27]

Multigenerational gaps exist as social norms, values, traditions, 
and customs inhibit mothers to transfer knowledge and 
experiences to their daughters resulting in lack of  sexual 
education and preparedness for motherhood.[28,29] Generational 
gaps are growing reality due to increased urbanization 
and proliferation of  nuclear families leading to increasing 
disconnection of  urban HHs from their traditional roots, 
conflict between social beliefs can arise. Intergenerational 
dialogue is necessary to achieve consensus on best practices in 
motherhood. The lack of  communication between pregnant 
women and health provider leads to poor health outcomes. 
ANC can be delivered by frontline providers including midwives, 
nurses, and community health workers, provided they are well 
trained. Health information should be designed in consultation 
with local women and disseminated in two‑way communication 
considering literacy levels of  mothers.

Limitations
A limitation of  DLHS‑4 survey is, limited data were collected 
of  supply-side factors at village level about the availability of  
health care infrastructure, but no information was collected about 
barriers of  accessibility and quality of  maternal health services 
from HHs. Another limitation of  the study is retrospective 
reporting, which involves recall bias and therefore, impacts the 
reliability of  data.

Conclusion

Wide variation of  utilization of  maternal health services 
across four regions of  AP is because of  lack of  awareness 
of  mothers in various health schemes, financial constraints, 
and lack of  awareness of  HHs of  incentives for institutional 
delivery. Health interventions should be designed to tackle the 
barriers such as effective training of  ASHA worker to educate 

and motivate mothers about newborn and perinatal care, and 
engage communities for women empowerment, identification of  
community volunteers to motivate women to seek health care. 
Policy measures to be adopted to periodically monitor the supply-
side issues like the application of  Geographical Information 
System to assess the accessibility of  maternal health services in 
underperforming districts, and improving infrastructure, and 
quality of  care in public health facilities.
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