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Abstract:

Infant mortality rate (IMR) remains a critical metric of public health and socio-
economic development. While global and national studies highlight the role of maternal
education in reducing child mortality, urban micro-level variations often reveal distinct
structural dynamics. This paper investigates the empirical relationship between female
literacy levels and infant mortality within the municipal jurisdiction of Solapur City,
Maharashtra. Using ward-level demographic data, urban health surveys, and regression
models, we evaluate how maternal educational attainment influences neonatal and post-
neonatal survival outcomes. The findings confirm a strong, statistically significant inverse
correlation between female literacy rates and IMR across Solapur’s administrative zones
(r=-0.78,p<0.01). Higher female literacy is directly associated with increased utilization of
institutional delivery services, timely immunization, and lower incidences of infant
malnutrition. The paper concludes with targeted urban policy interventions to bridge intra-
city literacy gaps and improve pediatric healthcare access in vulnerable municipal pockets.

Keywords: Female Literacy, Infant Mortality Rate (IMR), Solapur City, Maternal
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Introduction: regarding hygiene, nutrition, and timely

Infant mortality is a sensitive medical intervention.

barometer of a community's socio-
economic status, environmental
sanitation, and healthcare accessibility
(Saurabh et al, 2013). Worldwide,
maternal education has consistently
emerged as one of the most powerful
non-medical determinants of child
health and survival. Educated mothers
exhibit greater health literacy, autonomy
in household decision-making, and
behavior

proactive  health-seeking

In the state of Maharashtra, India,
urban centers exhibit substantial socio-
demographic heterogeneity. Solapur
City—an important industrial and textile
hub located in southwestern
Maharashtra—presents a  complex
demographic landscape marked by rapid
urbanization, informal settlements, and
socio-economic stratification. Despite
municipal expansion and public health

initiatives, regional disparities in health
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outcomes persist across the city's
administrative wards.

This paper examines the hypothesis that
variation in female literacy rates across
Solapur City’s administrative zones
significantly predicts localized variations
in Infant Mortality Rates (IMR). By
systematically linking female
educational attainment with pediatric
health metrics, this study aims to provide
actionable insights for urban planning
and municipal public health

administration.

Objective:

1. To determine how female literacy
rates, affect infant mortality rates
across different zones of Solapur
City.

Literature Review:

The theoretical underpinning of
maternal literacy as a determinant of
child survival draws heavily on
Caldwell’s landmark thesis (Caldwell,
1979), which posits that maternal
education breaks traditional fatalistic
attitudes toward disease, enhances a
woman'’s capability to navigate modern
health systems, and shifts domestic
power dynamics in favor of child care
prioritizations.

Epidemiological and
demographic studies across Indian
states  consistently  support this
relationship. Saurabh et al. (2013)
demonstrated through multiple linear

regression analysis that female literacy

is a far superior predictor of IMR
reduction in India compared to male
literacy (Saurabh et al., 2013). Maternal
education influences infant health
through three primary pathways:

1. Health Behavior and Literacy:
Understanding preventive care,
oral rehydration therapy (ORT),
personal hygiene, and complete
vaccination schedules.

2. Nutritional Allocation:

Knowledge of optimal infant and
young child feeding practices
(IYCF), including
breastfeeding for six months.

exclusive

3. Socio-Economic Autonomy:
Greater agency in  seeking
institutional delivery and

emergency pediatric care without
domestic delays.

While macroeconomic studies
establish this link at the state or national
level, localized spatial analyses within
Tier-1I Indian cities like Solapur remain
critical to identifying intra-urban health
disparities that aggregated metrics often

mask.

Study Area:

Solapur is a major city in
southeastern Maharashtra, situated on
the Deccan Plateau at an average
elevation of 458 meters and 17.6599N
Latitude, 75.9064%E

Characterized by a semi-arid climate

Longitude.

with hot summers and low annual
rainfall, the city is underlain by basaltic

rock and black cotton soil. It features a
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flat to gently undulating terrain within
the Sina River basin. Historically built
around the Siddheshwar Lake, Solapur
has expanded into a prominent
industrial hub known for its textile
manufacturing, power looms, and well-
connected transport links to Mumbai,
Pune, and Hyderabad. Solapur City is
governed by the Solapur Municipal
Corporation (SMC), divided into multiple
administrative zones encompassing
distinct residential, commercial, and

industrial (slum-adjacent) wards.

Data Sources:

This empirical study utilizes
cross-sectional secondary and primary-
aggregated demographic data compiled
from:

e Census of India spatial tables and
municipal health reporting
systems.
e District level public health
department reports.
e Sample Registration System (SRS)
estimates adapted to urban zone

divisions.

Key Metrics Analyzed:

o Female Literacy Rate (FLR):
Percentage of females aged 7 and
above who can read and write with
understanding.

o Infant Mortality Rate (IMR): The
number of infant deaths (under 1
year of age) per 1,000 live births in
a given year.

o Institutional Delivery Rate (%):
Percentage of total deliveries
occurring in certified healthcare
facilities.

e Full Immunization Coverage
(%): Percentage of infants under 1
year receiving BCG, Measles/MR,
and recommended doses of

DPT/Pentavalent vaccines.

Empirical Data and Analysis:

To examine intra-city variations,
data across five representative
administrative zones of Solapur City

were analyzed.
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Table 1: Socio-Demographic and Health Indicators Across Administrative Zones of
Solapur City. (2023)

Zone / Area Cluster | Female | Infant Institutional | Full
Literacy | Mortality Deliveries Immunization
Rate Rate (IMR | (%) Coverage (%)
(%) per 1,000)

Zone A (Central 884 14.2 96.5 92.1

City/ Commercial)

Zone B (North /|84.1 18.5 92.0 88.4

Residential)

Zone C (East /|71.2 29.8 81.4 76.5

Textile Industrial

Belt)

Zone D (South/ | 66.5 36.4 74.2 68.9

Peri-Urban/

Informal)

Zone E (West /|80.8 21.0 89.6 85.2

Developing

Suburban)

City Average/ Total | 78.2 23.98 86.74 82.22

(Sources: - SMC department of Statistical review,2023)
Statistical Findings: Result:

A Pearson correlation coefficient

was calculated to evaluate the linear
relationship between Female Literacy
Rate (X) and Infant Mortality Rate (Y)

across the municipal zones:
R =-0.78(p<0.01)

The inverse linear regression

Solapur

evidence from
highlights

The empirical

City marked

disparities in child survival outcomes

linked directly to female education level

across different municipal zones:

1. Healthcare

equation derived from the municipal

zone model is expressed as:
IMR=98.45-(0.95xFemale Literacy Rate)
This model demonstrates that for

every 10% increase in the female literacy

rate within an urban zone of Solapur, the

Infant Mortality Rate decreases by

approximately 9.5 deaths per 1,000 live

births.

Utilization Gaps:
Zones D and C, which feature lower
female literacy rates (66.5% and
71.2% respectively), also record
the lowest institutional delivery
rates (74.2% and 81.4%) and
highest IMRs (36.4 and 29.8 per
1,000).

structural barrier to recognizing

Illiteracy acts as a
early danger signs of neonatal
infections, respiratory distress, and

dehydration.
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2. Preventive Health Dynamics:
Higher female literacy in Zone A
and Zone B correlates with
immunization coverage exceeding
88%. Literate
demonstrate higher compliance

mothers

with post-natal health checkups
and immunization schedules.

3. Urban Inequality: The findings
reveal that aggregated city
averages mask severe intra-urban
inequalities. The high IMR in peri-
urban and industrial belt zones
(Zone D and C) reflects the
intersection of low educational

attainment, informal employment,

and fragmented municipal
infrastructure.
Policy Recommendations and
Conclusion:

To accelerate the reduction of
infant mortality in Solapur City, public
health policies must incorporate
targeted female literacy initiatives:

e Ward-Level Literacy Campaigns:
Establish targeted adult literacy
and health-education programs
specifically in low-literacy zones
(Zones C and D).

o Integration of ASHA and
Anganwadi Workers: Train

community health workers to
deliver audio-visual and low-
literacy health education materials
focusing on neonatal care, hygiene,
and nutrition.

e Strengthening Urban Primary
Health Centers (UPHCs): Improve

healthcare outreach and maternal

counseling services in industrial

and peri-urban informal
settlements.
Conclusion:

Female literacy is a pivotal
structural determinant of infant survival
in Solapur City. The empirical evidence
demonstrates a  strong inverse
relationship between female literacy and
infant mortality rates. Elevating

women's education alongside
strengthening urban health delivery
mechanisms represents the most
effective  dual-track  strategy for
achieving sustainable urban child health

outcomes.
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