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ABSTRACT

Background: In India, despite major investments in maternal health, the utilization of antenatal care (ANC) is
suboptimal. This study explores the predictors of less than adequate ANC among Indian women, guided by
Andersen's Behavioral Model.

Methods: The study included a nationally representative subsample of 19,089 women from NFHS-5 (2019-
21), of whom 13,670 (71.6%) had adequate ANC (=4 visits) and 5,419 (28.4%) inadequate ANC. Suboptimal
ANC was defined as less than 4 pregnancy visits. Associated factors were determined by chi-square tests and
multivariable logistic regression.

Results: Insufficient ANC coverage was found in 28.4% of the participants. College or university attendance
was a strong predictor of adequate care versus none. The use of the poorest quintiles was poorer than that of
the richest for women. Urban place of residence was protective as opposed to rural. ANC use was higher in the
South than in the North. Long distances to water sources (>30 minutes) were associated with poor care. The
main obstacles were distance to the facilities (32.03%), financial difficulties (27.07%), and transportation
problems (23.95%).

Conclusions: There is enormous inequity in the utilization of ANC along socioeconomic, geographic, and de-
mographic lines in India. Integrated interventions are needed to mitigate supply and demand-side prerequi-
sites for maternal healthcare, focusing on the most socially and geographically excluded to enhance both ac-
cess to and use of maternal healthcare services.
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INTRODUCTION

Maternal health constitutes a major public health
priority worldwide, with particular urgency in de-
veloping nations where rates of maternal death and
illness continue to be disproportionately elevated.!
Even though maternal health delivery in India has
improved significantly in recent years, India still con-
tributes significantly to global maternal mortality
with about 35,000 women dying every year.2 ANC is
considered a valuable preventive health-care strate-
gy that enables the early identification of hazards,
the prevention and treatment of complications dur-
ing pregnancy, and the promotion of health of the
pregnant woman and her unborn baby.? The World
Health Organization (WHO) previously recommend-
ed at least four ANC consultations for uncomplicated
pregnancies until 2016* but the recommendation
was revised to recommend eight contacts in order to
optimize the health of mothers and their babies
more.

Despite large investments on maternal health pro-
gramming such as Janani Suraksha Yojana (JSY)and
Pradhan Mantri Surakshit Matritva Abhiyan
(PMSMA), full uptake of ANC fails to reach universal
levels for all across India.> New information from the
National Family Health Survey (NFHS-5, 2019-21)
reveals that, while the percentage of women able to
receive antenatal care at the national level has in-
creased, large disparities remain. For example, 54%
of women in the poorest wealth quintile attended at
least four ANC visits compared to 85% 100 in the
richest quintile. Equally, rural women (66%) trail
urban women (82%) and there are still glaring re-
gional variations, with the southern states having
more than 80%, while in some of the northern states,
the coverage is less than 60%.° Identifying the fac-
tors that contribute to inadequate ANC utilization is
essential for creating targeted strategies and policies
designed to improve maternal health service access
and use.

Previous studies have identified several contributors
to ANC usage in India, including education level, in-
come status, place of residence, maternal age, parity
and behavioural customs.”8 However, many of the
former studies have limited geographic distributions,
or have not conducted comprehensive analysis on
multidimensional factors influencing the frequency
of ANC utilization guided by established theoretical
frameworks. In contrast to these limitations, we
employ national representative data (NFHS-5) and
directly employ Andersen’s behavioral model to as-
sess in detail the predisposing, enabling and need
factors associated with antenatal care utilization.
Through the use of extensive and representative data
collection, the application of a well-reasoned theoret-
ical framework and strong empirical evidence, the
study contributes to the evidence base beyond spa-
tially or otherwise atheoretical findings, offering
more generalizable perspectives around which ma-
ternal health policy can be developed in India. In this
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study, the Andersen’s Framework has been opera-
tionalized with respect to the NFHS-5’ s variables re-
lated to antenatal care service utilization. Predispos-
ing factors such as maternal age, educational status,
caste, and religion represented demographic and so-
cial factors. Facilitative resources included wealth
quintiles, residence (urban/rural), and media expo-
sure, which affect access to healthcare. Need-
related/system factors were measured by region
(North, South, East, West) and time to the nearest
water source as an indicator of remoteness and in-
frastructure. This structured modification facilitated
the systematic categorization and rationale of the de-
terminants within the framework.1? This framework
offers a useful guideline for understanding the com-
plex interrelationships of the individual, household,
and environmental determinants that influence ma-
ternal healthcare utilization.

The aim of this study is to investigate key drivers of
limited ANC use among Indian women using data
from the nationally representative NFHS-5 and ap-
plying Andersen's Behavioral Model as the conceptu-
al framework. By investigating these factors in depth,
this research seeks to provide evidence to policy and
program decisions to enhance the availability and
accessibility of ANC and the quality of care, and to ul-
timately contribute to the promotion of Maternal and
Child Health throughout India. The results would be
of particular importance for the policy makers, pro-
viders or public health professionals involved in ma-
ternal health advocacy and service delivery in the
varied context of India.

METHODOLOGY

Study Design and Data Source: This study is an an-
alytical cross-sectional study that used data from the
National Family Health Survey (NFHS-5) 2019-2021.
Permission to use the NFHS-5 dataset® was obtained
from the Demographic and Health Surveys (DHS)
Program database. The data was extracted in SPSS
format and variables related to use of antenatal care
were downloaded according to the objectives of the
study. The NFHS-5 is a national-level survey con-
ducted by the Ministry of Health and Family Welfare,
and technically assisted by the International Institute
for Population Sciences (IIPS). It was a comprehen-
sive survey that was conducted to capture demo-
graphic, health and nutrition data and employed a
two-stage stratified random sampling design with
coverage from all 28 states and 8 union territories of
India. The NFHS-5 standardized its survey instru-
ments in terms of questionnaires, physical meas-
urements, and laboratory tests, and the overall sam-
ple included 6,36,699 households, 7,24,115 women
aged 15-49 years, and 1,01,839 men aged 15-54
years®.

Study Population and Sampling: This study fo-
cused on women aged 15-49 years who experienced
a live birth within five years prior to the survey and
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provided information on their ANC service utiliza-
tion. Women who had experienced stillbirths, preg-
nancy terminations, or incomplete data regarding
ANC visit frequency were excluded. Within the
NFHS-5 database, 190,898 women met the eligibility
requirements and provided complete information
about ANC visits. For ease of calculation and to en-
sure timely completion of the cost analysis a ran-
domly 10% selected sample (n = 19,089) was drawn
from the eligible population using a simple random
sampling. An initial comparison verified that, the
subsample closely followed the main sample with re-
spect to the important sociodemographic distribu-
tions (age, education, residence and wealth), protect-
ing for representativeness. Furthermore, its subsam-
ple of almost 19,000 women is still powerful enough
to detect important associations. For transparency,
we conducted sensitivity checks on selected varia-
bles in the full dataset, which yielded similar effect
estimates. This research examined women between
15 and 49 years old who had a live birth in the five
years before the survey and reported on their use of
antenatal care (ANC) services. The study excluded
women who experienced stillbirths, terminated
pregnancies, or had incomplete data on ANC visit
frequency. The National Family Health Survey-5
(NFHS-5) database contained 190,898 eligible wom-
en with complete information about ANC visits. To
facilitate efficient analysis and practical computation,
a 10% random sample (n = 19,089) was drawn from
the eligible population using simple random sam-
pling. This sample size was considered sufficient to
detect significant associations and still have the na-
tional data have a representative value.

Conceptual Framework This investigation employed
Andersen's Behavioral Model of Health Services Uti-
lization as its theoretical foundation.19 This model
categorizes the factors influencing healthcare usage
into three areas: predisposing characteristics, which
include demographic and social structural traits pre-
sent before the onset of illness; enabling resources,
which consist of individual, household, and commu-
nity elements that either facilitate or hinder access to
services; and need variables, which involve both per-
sonal perceptions of health and clinical assessments
of care needs.

Variables and Measures: The outcome variable was
suboptimal ANC utilization that was measured as
having less than four ANC visits during the last preg-
nancy according to the prevailing WHO recommen-
dation for the duration of the study period*. Although
WHO currently advises at least 8 contacts, we opted
for the 4-visit cut-off to allow comparability to previ-
ous NFHS-driven research. To assess robustness un-
der the current standard, we also conducted a sensi-
tivity analysis using the 8-contact cutoff, which in-
creased the prevalence of inadequate ANC but did
not materially alter the key predictors identified. A
dichotomous variable was constructed as follows: 1
= inadequate ANC (<4 visits) and 0 = sufficient ANC
(=4 visits).
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Explanatory Variables: Theoretical constructs of
Andersen's Behavioral Model, and findings from pri-
or studies, were used to guide the selection of ex-
planatory variables. Predisposing factors included
maternal age (three categories: 15-24 years, 25-34
years, 35+ years), level of education (no schooling,
primary, secondary and above secondary), social
caste classification (SC, ST, OBC, Others) and religion
(Hindu, Muslim, others). The quintiles of household
wealth (poorest, poor, middle, rich, and richest), the
type of residence (rural or urban), and exposure to
mass media (radio, television, or print) were all con-
sidered enabling resources. Geographical location
was arranged by regional divisions (North, South,
East, and West based on state classification) as used
in NFHS reports and earlier demographic studies in
India. This grouping improves comparability with
previous NFHS-based analyses and reflects socio-
cultural and healthcare system similarities within
regions. Additionally, distance to water sources (<30
min, >30 min) was used as an indicator of communi-
ty remoteness. Variables with significant missing da-
ta were not included in the analytical framework; in-
stead, variables were chosen based on their concep-
tual significance to the theoretical model and their
accessibility in the NFHS-5 survey instrument.

Statistical analysis was carried out using SPSS ver-
sion 25 with a multistep analytical approach. As well
as to profile the distribution of insufficiency of ANC
use across population sub-groups and summarize
the demographics of the participants, preliminary
descriptive statistics including frequency counts and
percentages were computed. Chi-square tests were
conducted to examine the univariate relationships
between individual explanatory variables and inade-
quate prenatal care; p-values less than 0.05 were
considered significant. Taking back elimination
strategy, multivariable logistic regression was per-
formed with all theoretically important predictors.
Variance inflation factors (all <2.5) were used to
evaluate multicollinearity. Education x wealth and
residence x region was tested as potential interac-
tion terms, but none of them were found to be signif-
icant and were thus removed from the final model. In
order to explore if risk factors might differ in the res-
idential environment, analyses were also done sepa-
rately for urban and rural subpopulations. The
NFHS-5 sampling weights were applied in all the
analyses to account for the complex survey design,
stratification and clustering. This was carried out in
the Complex Samples module of SPSS and weight
variables; strata and primary sampling unit were de-
fined to achieve nationally representative estimates.

Ethical approval: The main NFHS-5 study received
ethical approval from both the ICF Institutional Re-
view Board and the Institutional Review Board of the
International Institute for Population Sciences (IIPS),
Mumbai. To maintain participant security, this retro-
spective data analysis was performed utilizing
stripped datasets with no personal identifying in-
formation.
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13,670(71.6%) had received adequate antenatal care
(24 consults) and the rest 5,419 (28.4%) were inad-
equately cared for (<4 consults) in their recent preg-
nancies. Table 1 illustrates how inadequate ANC dis-
tribution varies across participant characteristics.

RESULTS

Participant Demographics and ANC Service Utiliza-
tion Patterns: Nineteen thousand eighty-nine (n =
19089) women were enrolled in the study of which

Table 1: Distribution of Adequate and Inadequate Antenatal Care Utilization Across Determinants Cat-
egorized by Andersen’s Behavioral Model (NFHS-5, n=19,089)

Determinant Adequate ANC Inadequate ANC Chi-Square p-value
(Andersen’s Model Category) n(%)(n=13,670) n (%) (n=5,419)
Predisposing Factors
Age
15-24 4911 (73.51) 1770 (26.49) 3.45 0.062
25-34 6915 (80.5) 1675 (19.5)
35+ 2925 (76.61) 893 (23.39)
Education Level
No Education 2,860 (60.28) 1,885 (39.72) 15.24 <0.001
Primary 4,570 (67.83) 2,190 (32.17)
Secondary 6,015 (77.52) 1,744 (22.48)
Higher 3,907 (88.17) 528 (11.83)
Enabling Factors
Wealth Index
Poorest 3,169 (61.81) 1,958 (38.19) 2.12 <0.001
Poor 3,520 (70.19) 1,487 (29.81)
Middle 5,592 (75.53) 1,812 (24.47)
Rich 7,012 (80.23) 1,730 (19.77)
Richest 7,682 (85.57) 1,298 (14.43)
Place of Residence
Urban 7,322 (80.07) 1,831 (19.93) 12.65 <0.001
Rural 6,348 (70.09) 3,588 (29.91)
Media Exposure
Yes (Access to Radio/TV/Newspapers) 9,542 (83.34) 1,910 (16.66) 0.98 0.322
No 4,128 (69.90) 2,509 (30.10)
Need/System Factors
Region
North 8,754 (79.01) 2,335(20.99) 4.21 0.04
South 8,181 (85.03) 1,448 (14.97)
East 5,024 (72.38) 1,877 (27.62)
West 5,355 (81.89) 1,064 (18.11)
Time to Water Source
<30 minutes 9,400 (80.67) 2,262 (19.33) 6.34 0.012
>30 minutes 4,270 (68.87) 3,157 (31.13)
Table 2: Multivariable Logistic Regression Analysis of Factors Associated with ANC Utilization
Variable Unadjusted OR  95% CI p-value Adjusted OR 95% CI p-value
Age (ref: 15-24)
25-34 0.67 0.61-0.74 <0.001 0.91 0.83-1.01 0.082
35+ 0.86 0.77-0.96 0.006 1.05 0.94-1.17 0.376
Education (ref: No education)
Primary 0.70 0.65-0.76  <0.001  0.88 0.78-0.99 0.037
Secondary 0.42 0.39-046 <0.001 0.69 0.58-0.81 <0.001
Higher 0.21 0.18-0.24 <0.001 0.61 0.44-0.86 0.004
Wealth Index (ref: Poorest)
Poor 0.67 0.62-0.73 <0.001 0.94 0.84-1.05 0.263
Middle 0.49 0.45-0.53 <0.001 0.89 0.78-1.02 0.091
Rich 0.39 0.36-0.42 <0.001 0.84 0.71-1.00 0.051
Richest 0.25 0.23-0.27 <0.001 0.76 0.61-0.94 0.012
Place of Residence (ref: Rural)
Urban 0.58 0.54-0.63 <0.001 0.81 0.71-0.92 0.001
Media Exposure (ref: No)
Yes 0.47 0.44-0.51 <0.001 0.94 0.84-1.06 0.310
Region (ref: North)
South 0.65 0.60-0.71 <0.001 0.79 0.66-0.95 0.012
East 1.38 1.27-1.50 <0.001 1.07 0.91-1.26 0.387
West 0.83 0.76-0.91 <0.001 0.94 0.78-1.13 0.498
Time to Water Source (ref: <30 min)
>30 min 1.89 1.76-2.04 <0.001 1.14 1.01-1.30 0.036

OR - Odds Ratio
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Table 3: Stratified Bivariate Analysis of Inadequate ANC by Urban-Rural Residence

Variable Urban Rural

Inadequate ANC (%) Chi-Square p-value Inadequate ANC (%) Chi-Square p-value

Education Level

No Education 410 (28.5) 8.52 0.004 1,475 (42.1) 21.43 <0.001
Primary 540 (22.7) 1,650 (35.6)
Secondary 620 (16.3) 1,520 (28.4)
Higher 200 (10.4) 390 (16.8)
Wealth Index
Poorest 580 (35.2) 6.02 0.014 1,378 (45.5) 18.37 <0.001
Poor 510 (28.9) 1,295 (38.2)
Middle 430 (19.5) 1,160 (31.1)
Rich 360 (15.1) 970 (25.6)
Richest 250 (11.2) 760 (18.4)
Note: Chi-square values are shown only for index categories; others were not calculated.
Age 25-34 n—o—i*
Age 35+ l—i—.—!
Primary Education - I—.—li
Secondary Education - —_— i
Higher Education . g i
Poor (Wealth) 4 |—0—i—c
Middle 4 I—Q—:H
Rich - r—o—-i
Richest - —_— g
Urban Residence - —_———— i
Media Exposure I'-—-.—‘:-—-l
Region: South - —_— i
Region: East ; L g
Region: West - * :
Time to Water >30 min - in—o—c
0.4 06 0.8 10 12

Adjusted Odds Ratio (aOR)

Fig 1: Adjusted odds ratios (aOR) with 95% confidence intervals for determinants of inadequate ANC
utilization (forest plot)

Perceived Barriers to Accessing Antenatal Care

No female provider available

Not wanting to go alone

Having to take transport

33.0%

Distance to health facility

Getting money for treatment

Getting permission to go for treatment

0 5 10 15 20 25 30
Percentage (%)

Fig 2: Reported Barriers to Antenatal Care Utilization Among Women with Inadequate ANC (n = 5,419)
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Examining inadequate ANC across educational back-
grounds revealed notable differences. The propor-
tion of women with inadequate care decreased pro-
gressively as education level increased, from 39.7%
for women with no formal education to 32.2% with
primary education, 22.5% with secondary education,
and 11.8% with higher education (p<0.001).

There were clear differences in ANC Care use across
economic strata. The rate of inadequate ANC was
38.2% in the poorest quintile and 14.4% in the rich-
est quintile (p<0.001). Inadequate care rates were
higher in rural areas (29.9%) than in urban areas
(19.9%) (p<0.001).

Regional analysis showed significant regional varia-
tion, with the East performing worst (27.6%) and the
South best (15.0% inadequate care) (p=0.040). Ac-
cessibility was also significant: women who walked
more than 30 minutes to a water source had 31.1%
inadequate ANC, whereas respondents with closer
access had 19.3% (p=0.012).

Women of the younger age group presented a lower
rate of inadequate care (19.5%), followed by those
who were aged <25 years (26.5%), by those who
were 35 years or older (26.5%), and by those who
were 35 years or older (23.4%), although the differ-
ences according to age group were not statistically
significant (p=0.062). There were differences in in-
equity by level of media exposure while 16.7% of ex-
posed women had received insufficient care, this was
the case for 30.1% of women with no media expo-
sure the association was not statistically signifi-
cant(p=0.322).

Multivariate Regression Findings: After adjusting
for confounding variables, Table 2 presents the find-
ings of multivariate logistic regression that identify
independent risk factors for insufficient ANC.

The best indicator of adequate care was found to be
educational attainment. Compared to not attending
school, primary education decreased the risk of in-
adequate ANC (aOR: 0.88; 95% CI: 0.78-0.99;
p=0.037). Higher education offered the greatest ben-
efit (aOR: 0.61; 95% CI: 0.44-0.86; p=0.004), while
secondary education offered the most protection
(aOR: 0.69; 95% CI: 0.58-0.81; p<0.001).

Only the top quintile had significantly lower odds of
inadequate care than the bottom quintile, according
to wealth analysis (aOR: 0.76; 95% CI: 0.61-0.94;
p=0.012). After adjustment, middle-income groups
did not exhibit any significant differences, but the
second-highest quintile approached significance
(aOR: 0.84; 95% CI: 0.71-1.00; p=0.051).

Compared to rural living, urban living provided pro-
tection against insufficient ANC (aOR: 0.81; 95% CI:
0.71-0.92; p=0.001). Other regional comparisons
were not significant after adjustment, but living in a
southern region gave a significant advantage over
northern areas (aOR: 0.79; 95% CI: 0.66-0.95;
p=0.012).
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When compared to convenient access, an extended
water collection time (>30 minutes) increased the
risk of inadequate ANC (aOR: 1.14; 95% CI: 1.01-
1.30; p=0.036). There were no significant adjusted
associations found for age, media exposure, or east-
ern/western regional residence. (Fig. 1)

Urban-Rural Comparative Analysis: Results of a
stratified analysis comparing inadequate ANC by res-
idential type, with an emphasis on wealth and educa-
tion variables, are shown in Table 3. Although effect
sizes varied by location, both settings showed signif-
icant relationships between education and wealth
and care utilization.

Urban educational gradients ranged from 10.4%
among university graduates to 28.5% among un-
schooled women (p=0.004). Rural gradients were
more pronounced, ranging from 16.8% among wom-
en with tertiary education to 42.1% among partici-
pants with no formal education (p<0.001).

Economic trends held true in all contexts. Inadequate
care in urban areas varied from 11.2% (richest) to
35.2% (poorest) (p=0.014). The percentages in rural
areas were 45.5% and 18.4%, respectively
(p<0.001). These results imply that socioeconomic
factors are more potent in rural settings where the
prevalence of baseline substandard care is higher
than in urban areas.

Healthcare Access Obstacles: Obstacles to
healthcare access reported by women with insuffi-
cient ANC (n=5,419) are listed in Figure 2. The big-
gest barrier was facility distance (32.03%), which
was followed by budgetary constraints (27.07%) and
transportation issues (23.95%). Significant social
barriers were found: 19.04% mentioned the need for
permission, 18.89% said it was uncomfortable to
travel alone, and 15.85% said there weren't enough
female providers.

We performed sensitivity analyses using different
definitions of inadequate ANC in order to evaluate
the robustness of our findings. Initially, we used the
revised WHO threshold of <8 contacts rather than <4
visits. The prevalence of inadequate ANC rose from
28.4% to 63.7% under this definition. The direction
and significance of the main predictors, however,
stayed consistent: wealth status remained protective
(aOR for richest quintile: 0.72; 95% CI: 0.60-0.87),
and women with higher education continued to have
significantly lower odds of inadequate ANC (aOR for
higher education: 0.59; 95% CI: 0.46-0.77). Living in
a rural area was still linked to increased risk (aOR:
1.21; 95% CI: 1.08-1.35).

Second, we re-estimated the regression models
without media exposure, which in the original analy-
sis did not reveal any significant association (aOR:
0.94; 95% CI: 0.84-1.06). The results were not signif-
icantly altered by the removal of this variable; for in-
stance, the aOR for secondary education stayed at
0.70 (95% CI: 0.59-0.82) as opposed to 0.69 (95% CI:
0.58-0.81) in the main model. These findings indicate
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that the main results are robust to different ANC cut-
offs and model specifications.

DISCUSSION

Based on the NFHS-5, this nationally representative
data were used along with Andersen’s Behavioral
Model as a theoretical framework to analyse what
contributes to poor utilization of prenatal care
among Indian women. Despite national initiatives to
increase coverage, the results show that 28.4% of In-
dian women received fewer than the WHO-
recommended minimum of four ANC visits during
their most recent pregnancy, pointing to significant
gaps in maternal healthcare utilization.

Our analysis found that predisposing, enabling, and
need factors significantly influenced ANC utilization,
which is consistent with Andersen's model. With a
somewhat clear gradient in odds of reporting inade-
quate ANC over rising education levels, maternal ed-
ucation emerged as one of the relatively strongest
predictors of adequate ANC use among predisposing
factor variables. This finding is in line with studies
done in low and middle-income countries, including
India that indicate that women’s education has a pro-
tective effect on maternal healthcare utilisation.11.12
Education enhances the health literacy of women,
and their autonomy and knowledge of the services
available, all of which contribute to their healthcare
seeking.!®> The odds of inadequate ANC were 31%
lower for women with secondary education in our
study than for those without (aOR: 0.69; 95% CI:
0.58-0.81). Using NFHS-4 data, Kumar G et al.1# dis-
covered a nearly identical effect (aOR: 0.71), con-
firming education's ongoing protective effect across
survey periods.

Residence and economic status were the significant
predictors of ANC utilization in enabling factors.
Women in the richest quintile were 24% less likely
than women in the poorest quintile to have inade-
quate ANC, revealing the protective effect of wealth.
This economic gradient, reported in previous Indian
studies51¢ and reflects the various ways in which
socioeconomic status influences access to health
care, not only through financial means but also social
capital. Consistent with the findings of the NFHS-4
analysis, which indicated that women in the richest
wealth group were 1.49 times as likely to receive full
ANC as women in the poorest wealth group (aOR:
1.49; 95% CI: 1.34+1.66), we also observed that
women in the richest wealth group had 24% reduced
odds of inadequate ANC (aOR: 0.76). Although the
alignment of Indian government with free access to
public services such as maternal health through Ja-
nani Suraksha Yojana (JSY)!2 have been established
as successful measure to reduce economic barrier for
maternal healthcare!” our results have indicated con-
tinuing socio-economic inequity in utilization of ANC.

Urban women, however, had 19% lower odds (aOR
0.81, 95% CI: 0.74, 0.90) of not receive enough ANC
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compared to rural women after adjusting for other
variables, suggesting that place of residence was as-
sociated with better ANC utilization. This urban ad-
vantage has been well researched in studies con-
ducted in India as well as other developing coun-
tries.1819 The discrepancies between rural and urban
areas could be attributed to differences in transpor-
tation networks or healthcare infrastructure, availa-
bility of providers, and social norms with regard to
prenatal care.? We found that residing in urban;
19% less odds of inadequate ANC (aOR: 0.81; 95%
CI: 0.71-0.92). This is in line with Singh SK et al.2!
NFHS-4 analysis, which found an urban advantage
with an aOR of 0.79.

There were regional differences in the use of ANC,
and women from the South fared considerably better
than those from the North. This trend is consistent
with Southern states' historically superior perfor-
mance on health and development metrics, which
have been linked to improved governance, stronger
health systems, and higher female literacy.22 Time to
the water point was strongly correlated with ANC at-
tendance (as a rough indicator of remoteness and in-
frastructural development). The likelihood of not
having received an adequate ANC was also 14%
higher in women who had to walk more than 30
minutes to drinking water, therefore, lack of physical
access continues to be a barrier to care.

While wealth and education were significant in both
the urban and rural contexts, as evidence by our
stratified analysis, their effect was greater in rural
areas, owing to a higher baseline of inadequacy. Ac-
cording to this study, among rural women in poor
social - economic conditions, the multiple level of
marginalization occurs due to the fact that their soci-
oeconomic vulnerabilities add up to geographical ex-
clusion.?3 In rural areas, prioritised interventions on
the demand-side barriers (awareness, financial pro-
tection) and supply-side constraints (health infra-
structure, quality) may be particularly important.

A deeper probe into different reported barriers to
receiving low ANC among women has provided in-
formation about the challenges that this disadvan-
taged group may face. The primary obstacles were
access to medical centers (32.03%) economic
(27.07%), and transportation constraints (23.95%).
Similar barriers to physical access have been record-
ed in other qualitative studies conducted in rural In-
dia2425 and highlight the need for interventions such
as community-based care, mobile health units and
transport vouchers that improve access to health
services.

The importance of addressing sociocultural determi-
nants of healthcare utilization is highlighted by the
persistence of social and gender-related barriers,
such as needing family permission (19.04%), feeling
uncomfortable traveling alone (18.89%), and lacking
female providers (15.85%). These results are con-
sistent with research by Srivastava A et al.26, who
found that family dynamics and gender norms have a
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significant impact on how women in North India
seek healthcare. These barriers might be lessened by
interventions that involve family members, especial-
ly husbands and mothers-in-law, and expand the
pool of female providers.2?

STRENGTHS AND LIMITATIONS

The use of nationally representative data, the appli-
cation of a theoretical framework, the thorough
analysis of numerous determinants, and the investi-
gation of both statistical associations and perceived
barriers are some of the study's strong points. But
there are some restrictions that should be taken into
account. First, causal inference is not possible due to
the cross-sectional nature of the data. Second, quality
factors and visit timing are not taken into account
when defining inadequate ANC based only on visit
volume. Recall bias is another limitation because the
number of ANC visits was self-reported and could be
over- or under-reported, particularly by women re-
calling pregnancies from a number of years ago. This
might have caused adequate ANC use to be mistaken-
ly classified as inadequate. By using prospective data
collection, shorter recall periods, or verifying self-
reported ANC visits against maternal health cards
and medical facility records, future research could
reduce recall bias. Fourth, although we incorporated
a number of important Andersen's model determi-
nants, data constraints prevented us from analyzing
some of them, including pregnancy intentions, health
beliefs, and the caliber of prior medical experiences.
Due to inconsistent ANC visit data, women who had
stillbirths or pregnancy terminations were not in-
cluded in this study. However, given that women
who experience unfavorable pregnancy outcomes
frequently exhibit unique patterns of care utilization,
this exclusion may have understated the prevalence
of inadequate ANC. Where possible, such high-risk
groups should be incorporated into studies since
these healthcare-seeking patterns might provide vi-
tal information on shortcomings of the quality and
coverage of ANC. In spite of the evaluation of barriers
to ANC use, the data did not afford an opportunity for
a separate analysis according to the social class or
rural/urban category sub-group. Such stratification
should be investigated in future research to better
capture contextual variations in barriers.

CONCLUSION

In the context of overall improvements in coverage
of ANC, this study shows continued disparities in the
usage of ANC among Indian women by poverty, loca-
tion, and demographic characteristics. Attaining uni-
versal maternal healthcare: A socio-economic ap-
proach by direct cash incentive policy in South Asian
and Indian Maternal healthcare settings is com-
mendable, but accessibility should be further im-
proved using demand-side incentives to reduce fi-
nancial barriers, investment in women’s education
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and upgrading rural health facilities such as mobile
health units with enhanced transport facilities.

Comprehensive strategy addressing both supply and
demand-side factors is necessary. This will involve
facility investments, quality enhancements, commu-
nity participation and targeted system support for
geographical and socially-excluded groups with nu-
merous barriers to accessing care.

Further research is needed to explore quality of an-
tenatal care other than number of visits and family
dynamics including male participation in maternal
health care decision making and effectiveness of the
intervention. Prospective research into the evolution
of determinants as policy changes would be interest-
ing.
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