



Inter-District Variations in Female Education and Early Marriage across Maharashtra
ABSTRACT  
This study analyzed inter-district variations in women’s educational attainment and early marriage in Maharashtra and assessed how levels of schooling influenced the prevalence of child marriage across the state. A cross-sectional, descriptive, and comparative approach was used based on secondary data from the National Family Health Survey (NFHS-5, 2019–21). District-level data for all 36 districts were compiled for five indicators: women aged 6 years and above who ever attended school, female literacy, women with ten or more years of schooling, women aged 20–24 married before age 18, and the sex ratio. The results showed substantial district-level disparities. Urban and economically developed districts reported high levels of women’s education and low early marriage, while disadvantaged districts displayed the opposite pattern. A strong negative correlation (r ≈ –0.66) was observed between women’s educational attainment and early marriage. The study concluded that advancing women’s education, particularly in rural and socio-economically weaker districts, is essential for reducing early marriage and improving gender outcomes.

Aims:
· To analyze inter-district variations in women’s educational attainment and early marriage in Maharashtra.

· To assess how levels of women’s schooling influenced the prevalence of child marriage across the state.

Study Design: Cross-sectional, descriptive, and comparative study based entirely on secondary data.

Place and Duration of Study:
· Conducted using district-level datasets from Maharashtra, India.

· Data were drawn from the National Family Health Survey (NFHS-5) collected between 2019 and 2021.

Methodology:
· Compiled data for all 36 districts of Maharashtra from NFHS-5 fact sheets.

· Examined five indicators:

1. Women aged 6 years and above who ever attended school

2. Female literacy

3. Women with ≥10 years of schooling

4. Women aged 20–24 married before 18

5. Sex ratio

· Conducted descriptive comparisons across districts, compared state values with national averages, and performed correlation analysis to assess the association between women’s schooling and child marriage.

Results:
· 79.6% of women had ever attended school, 84.6% were literate, 50.4% completed ≥10 years of schooling, and 21.9% were married before age 18.

· Large district-level disparities were observed. Urban and economically stronger districts such as Mumbai, Pune, Nagpur, and Thane showed high education levels and low early marriage.

· Districts such as Parbhani, Osmanabad, Nandurbar, and Dhule showed low schooling attainment and high early marriage.

· The correlation analysis showed a strong negative association (r ≈ –0.66) between women’s educational attainment and early marriage.

Conclusion:
· Women’s education played a central role in reducing early marriage in Maharashtra.

· Although the state performed better than national averages, major inter-district inequalities persisted.

· Improving access to secondary education in rural and disadvantaged districts is essential for reducing child marriage and advancing women’s empowerment.
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1. INTRODUCTION  

Education and marriage practices are closely linked in India. Female literacy and schooling empower women with knowledge, agency, and economic opportunity, while early marriage restricts educational attainment and contributes to poor health and social outcomes. Despite improvements at the national level, large regional gaps persist. This study uses NFHS-5 (2019–21) district-level data to examine women’s education and early marriage patterns in Maharashtra. Five indicators were analyzed across all 36 districts.

Female literacy and schooling empower women with knowledge, agency and economic opportunity, while early marriage is a barrier to education and a determinant of poor health and social outcomes (Wodon et al., 2017). For example, only 35.7% of Indian women had ≥10 years schooling in 2015–16, and 26.8% married by age 18 (IIPS & ICF, 2017). Increasing women’s schooling is thus central to delaying marriage (World Bank, 2021). This study uses National Family Health Survey (NFHS-5, 2019–21) data to analyze these issues in Maharashtra. We focus on five indicators for each district: i. Ever attended school (female population 6+), ii. Female literacy, iii. Women with ≥10 years schooling, iv. Women 20–24 married before 18, and v. Sex ratio (females per 1000 males).

We compare district values across the state and also against Maharashtra and national averages. This allows identification of high-need areas and the relationships among education, literacy, and early marriage. The Maharashtra state averages (NFHS-5) are 79.6% ever attended school, 84.6% literate, 50.4% with ≥10 years schooling, and 21.9% of young women married by 18. These exceed the India averages (71.8%, 71.5%, 41.0%, and 23.3%, respectively) (MoHFW, 2021; IIPS & ICF, 2021). We interpret district disparities in light of socio-economic factors and cite literature on female education and child marriage. Significant inter-district inequalities persist despite statewide progress. Understanding why these differences occur is essential for targeted planning.

2. MATERIAL AND METHODS 

2.1 Data Source

The study is based on district-level indicators obtained from the National Family Health Survey (NFHS-5), 2019–21, conducted by the International Institute for Population Sciences (IIPS), Mumbai, under the Ministry of Health and Family Welfare (MoHFW), Government of India. State and national comparison values were taken from the NFHS-5 India Fact Sheet and the NFHS-5 Maharashtra Fact Sheet, while district-specific figures were extracted from the NFHS-5 District Fact Sheets for Maharashtra (MoHFW, 2021; IIPS & ICF, 2021; IIPS, 2021). 
2.2 Methodology  

This study uses secondary data from the National Family Health Survey (NFHS-5), 2019–21 for all 36 districts of Maharashtra. Five indicators related to women’s education and early marriage were extracted from the NFHS-5 District, State, and India Fact Sheets. The data were compiled into a single dataset for comparative assessment. Maharashtra was selected due to its demographic diversity and pronounced internal disparities. Analyzing all districts provides a complete picture of regional inequalities. 
2.2.1
Descriptive analysis: to understand district-wide variation in female schooling, literacy, sex ratio, and early marriage.

2.2.2
Comparative analysis: between high- and low-performing districts, as well as between Maharashtra and national averages.

2.2.3
Correlation analysis: to examine the association between women's educational attainment and the prevalence of child marriage.
Findings were interpreted in the context of regional socio-economic differences within Maharashtra. No primary data collection was conducted.

3. RESULTS AND DISCUSSION
This analysis addresses a gap in district-level evidence on women’s education and early marriage. By presenting detailed comparisons, the study provides actionable insights for researchers and policymakers.

3.1
State vs National Averages

Maharashtra performs better than India overall in female education and shows slightly lower early marriage. Sex ratio remains below the national average. Maharashtra outperforms India on all measures of female education. 79.6% of women in Maharashtra ever attended school, vs 71.8% nationally (MoHFW, 2021). Likewise, 84.6% of women in the state are literate (able to read), compared to 71.5% nationally. The share of women with ≥10 years schooling is 50.4% in Maharashtra, well above the national 41.0%. Correspondingly, only 21.9% of young women in Maharashtra were married before 18, slightly lower than India’s 23.3%. Finally, the overall sex ratio in Maharashtra (966 females per 1000 males) is below the Indian average of 1020. (Note: NFHS sex ratio is influenced by migration and sampling; the census 2011 gave 929 for Maharashtra) (Census of India, 2011). These figures indicate Maharashtra’s stronger educational outcomes and marginally lower child marriage than the country as a whole (MoHFW, 2021; IIPS & ICF, 2021).
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Fig. 1. Female School Attendance (Age 6+) by District

3.2
District Disparities in Female Education

Urban districts such as Mumbai, Thane, Pune, and Nagpur record high schooling and literacy. Tribal and rural districts such as Nandurbar and Parbhani show low literacy and schooling levels. District-level data reveal wide gaps. In Mumbai City, 92.5% of women ever attended school and 94.6% are literate, and 71.1% have ≥10 years schooling – among the highest in India (IIPS, 2021). Pune, Nagpur, Kolhapur, Sangli and Thane districts all report >80% literate women and 50–68% with ≥10 years schooling. By contrast, in remote or tribal districts schooling is far lower. Nandurbar (North Maharashtra) has only 63.5% ever attended school, 57.7% literate, and just 29.9% with ≥10 years education – the lowest in the state. Parbhani, Nanded, Osmanabad and Solapur (Marathwada region) also have low schooling (28.8–34.3%) and low literacy (~71–83%) (IIPS, 2021). In sum, urban and southern districts have far higher female education than rural, northern and eastern districts. These gaps reflect differences in socioeconomic development, school access and social norms.

These results highlight persistent inequalities. Regions with strong schooling infrastructure (major cities, industrial zones) show very high female education and literacy. For example, Mumbai and Pune have among the highest female literacy rates (94–96%) in India (IIPS, 2021). In contrast, poorer rural districts, especially parts of Marathwada/Chh. Dombivli, still suffer low education (often under 70% literacy) and pervasive child marriage. This disparity is consistent with national trends: female literacy in Maharashtra (84.6%) far exceeds the Indian figure (71.5%), reflecting historical investments in girls’ education (MoHFW, 2021; IIPS & ICF, 2021). A World Bank analysis notes that girls’ schooling is a critical pathway to delaying marriage and improving health (World Bank, 2021). Indeed, we observe that every district with higher women’s education (e.g. >50% with 10+ years) has very low child marriage (often <10%). Conversely, when schooling lags, early marriage remains normative.
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Fig. 2. Women Literacy (%)

Literature on India consistently finds that education is the strongest determinant of marriage age (Singh & Vennam, 2016; Raj & Boehmer, 2013). Low school enrollment means girls have limited alternatives to marriage and may be withdrawn from school early. The data support this: districts like Parbhani and Osmanabad, which remain economically underdeveloped and have many families in agriculture or labor, report marriage norms in line with older traditions and poverty. Conversely, urbanized regions with better female literacy (often >90%) see girls marrying later.

Table 1: District-wise Female Education and Early Marriage Indicators
	Sr.

No.
	District
	Female population age 6 years and above who ever attended school (%)
	Sex ratio of the total population (females per 1,000 males)
	Women with 10 or more years of schooling (%)
	Women age 20-24 years married before age 18 years (%)
	Women who are Literate (%)

	1
	Ahmednagar
	77.4
	967
	45.7
	26.9
	86.20

	2
	Akola
	86.3
	951
	52.7
	13.5
	87.50

	3
	Amravati
	86.2
	994
	55
	9.8
	87.80

	4
	Aurangabad
	78.4
	978
	48.4
	35.8
	83.10

	5
	Bhandara
	80.3
	1004
	53.9
	1.5
	89.10

	6
	Bid
	64.6
	934
	38.6
	43.7
	76.30

	7
	Buldhana
	78.1
	957
	41.8
	24.1
	79.90

	8
	Chandrapur
	78.9
	974
	57.5
	9
	87.80

	9
	Dhule
	73.5
	999
	40.8
	40.5
	68.80

	10
	Gadchiroli
	67.1
	1048
	42.3
	10.1
	79.40

	11
	Gondia
	80.4
	994
	54.1
	6.5
	87.50

	12
	Hingoli
	69.4
	962
	33.2
	37.1
	76.50

	13
	Jalgaon
	77.5
	983
	40.8
	28
	76.50

	14
	Jalna
	67.6
	948
	34.3
	35
	71.80

	15
	Kolhapur
	80.2
	1025
	53.8
	21
	90.70

	16
	Latur
	70.6
	979
	40.7
	31
	83.30

	17
	Mumbai Suburban
	88.5
	921
	65.7
	10
	91.60

	18
	Mumbai
	92.5
	939
	71.1
	4.5
	94.30

	19
	Nagpur
	86.5
	971
	67.6
	7.1
	94.60

	20
	Nanded
	68.1
	970
	31.6
	32.2
	71.90

	21
	Nandurbar
	63.5
	961
	29.9
	24
	57.70

	22
	Nashik
	78.2
	913
	42.6
	29.6
	80.00

	23
	Osmanabad
	71.3
	992
	41.5
	36.6
	83.70

	24
	Palghar
	77.5
	963
	48.3
	14.6
	77.60

	25
	Parbhani
	67.1
	966
	28.8
	48
	73.40

	26
	Pune
	84.8
	918
	61.2
	24
	89.00

	27
	Raigarh
	73.7
	1003
	45
	16
	79.20

	28
	Ratnagiri
	80.3
	1069
	41.2
	4.4
	87.20

	29
	Sangli
	80.4
	1027
	54.6
	27
	90.30

	30
	Satara
	78.5
	1049
	48.3
	18.1
	87.20

	31
	Sindhudurg
	83.1
	1035
	49.4
	5
	92.10

	32
	Solapur
	72
	962
	36
	40.3
	76.40

	33
	Thane
	86.1
	982
	55.9
	18.4
	90.50

	34
	Wardha
	85.1
	979
	56.5
	9
	93.00

	35
	Washim
	76
	948
	42
	27.7
	78.00

	36
	Yavatmal
	77.6
	986
	38.9
	11.7
	80.80

	
	Maharashtra
	79.6
	966
	50.4
	21.9
	84.60

	
	India
	71.8
	1020
	41
	23.3
	71.50


Source: Report of National Family Health Survey – 5 (2019-20)

3.3
District Disparities in Early Marriage

Early marriage ranges from as low as 1.5% in Bhandara to 48% in Parbhani. District patterns are inversely related to education. Early marriage (women 20–24 married before 18) also varies greatly. Five districts report extremely low rates: Bhandara (1.5%), Ratnagiri (4.4%), Sindhudurg (5.0%), Mumbai City (4.5%), and Gadchiroli (10.1%). These are typically areas with high education or special demographics (e.g. Bhandara’s tribal community, Ratnagiri/Sindhudurg’s large male out-migration). At the other extreme, Marathwada districts have very high child marriage: Parbhani (48.0%), Osmanabad (36.6%), Aurangabad (35.8%), and Solapur (40.3%) are well above the state average (IIPS, 2021). In Vidarbha, Dhule (40.5%) and Latur (31.0%) are also high. Thus, the pattern of early marriage generally inversely mirrors education: where schooling is low, child marriage is high. For example, Parbhani has only 28.8% women with ≥10 years schooling but 48.0% child marriage, whereas Mumbai City has 71.1% schooling and only 4.5% child marriage.

3.4
Correlation between Education and Child Marriage

A strong negative correlation (r ≈ –0.66) was observed between schooling and early marriage. National analyses (NFHS-4 and 5) show a strong negative correlation between women’s education and underage marriage. In fact, states with the highest schooling have the lowest child marriage rates (Ashoka University Data Lab, 2022). Our Maharashtra data follows the same trend. Districts with higher female schooling and literacy consistently report much lower early marriage. A simple calculation from the above data yields a Pearson correlation of about –0.66 between women’s ≥10-year schooling rate and the share married before 18. This echoes the broader finding: for India overall, women’s ≥10-year schooling rose from 35.7% (NFHS-4) to 41.0% (NFHS-5) as the proportion married by 18 fell from 26.8% to 23.3% (MoHFW, 2021; IIPS & ICF, 2017). In summary, education appears to be the most significant predictor of delayed marriage in Maharashtra as well.
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Fig. 3. Women’s Schooling (≥10 Years) vs. Early Marriage (<18 Years)
3.5
Sex Ratio Patterns

District sex ratios vary significantly due to migration and demographic factors. The sex ratio (females per 1000 males) also shows district variation. Overall Maharashtra (966) is below India (1020). Within the state, the highest ratios are in Ratnagiri (1069) and Satara (1049), while the lowest are in Nashik (913), Pune (918) and Mumbai Suburban (921). High female ratios in coastal and tribal areas often reflect male out-migration; low ratios in urban districts may reflect selective migration or demographic profiles. Sex ratio is linked to education and empowerment but can be influenced by many factors, so patterns are complex (Jha et al., 2018).

The sex ratio findings, while less directly linked in this analysis, also merit note. A more balanced or female-favoring ratio (as in Ratnagiri, Sindhudurg, Bhandara) may reflect patterns like male migration or better survival of girls, whereas very low ratios (Nashik, Pune) could indicate selective practices. However, because sex ratio is influenced by many social and migration factors, we focus on education and marriage as the primary concerns.

In policy terms, the evidence suggests that continuing to expand girls’ education – especially secondary schooling – is likely to reduce child marriage (UNICEF, 2020). Maharashtra’s overall success (state literacy 82.3% in 2011) (Government of Maharashtra, 2020) underlines progress, but district gaps remain. Programs targeting rural and disadvantaged districts (improving schools, reducing dropouts, offering scholarships) could further raise female education. Simultaneously, community campaigns and legal enforcement are needed in the high-marriage districts to change norms.

4. CONCLUSION

Maharashtra displays strong overall educational outcomes but substantial district inequalities persist. Women’s education is a major determinant of early marriage. Improving secondary education access in weaker districts is essential for reducing early marriage and promoting gender equity. The NFHS-5 data reveal that Maharashtra as a whole leads India in women’s education, but the gains are uneven across districts (MoHFW, 2021; IIPS & ICF, 2021). Urban and prosperous areas achieve near-universal female literacy and minimal early marriage, while poorer regions lag far behind. Critically, women’s educational attainment is strongly linked to delays in marriage: districts where many women complete secondary schooling has far fewer child brides (Ashoka University Data Lab, 2022). These patterns underscore the importance of sustained investment in girls’ education as a means to improve gender equality and health (Desai & Vanneman, 2015). In Maharashtra’s case, continuing to raise female schooling levels in lagging districts should further reduce child marriage and advance women’s empowerment.
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DEFINITIONS, ACRONYMS, AND ABBREVIATIONS

	Term / Acronym
	Definition

	NFHS
	National Family Health Survey – a large-scale, multi-round survey conducted across India to collect essential data on population health, nutrition, and family welfare.

	NFHS-5 (2019–21)
	The fifth round of the National Family Health Survey, which provides district, state, and national data on demographic and health indicators.

	IIPS
	International Institute for Population Sciences, Mumbai – the nodal agency responsible for conducting NFHS in India.

	MoHFW
	Ministry of Health and Family Welfare, Government of India.

	UNICEF
	United Nations International Children’s Emergency Fund – United Nations agency focused on child rights, education, and welfare.

	UNFPA
	United Nations Population Fund – UN agency supporting reproductive health and population data.

	SDG
	Sustainable Development Goals – a set of 17 global goals adopted by the United Nations to promote sustainable development by 2030.

	Sex Ratio
	Number of females per 1000 males in a population.

	Female Literacy
	Percentage of women who can read and write with understanding.

	Child Marriage
	Marriage involving a girl below the legal age of 18 years.

	Women with ≥10 years schooling
	Percentage of women aged 15–49 who have completed at least 10 years of formal education.

	Pearson Correlation (r)
	A statistical measure that expresses the strength and direction of a relationship between two variables.


APPENDIX

Appendix A: List of Indicators Used in the Study

	Indicator
	Description
	Source (Dataset)

	Ever Attended School (Female 6+)
	Percentage of females aged 6 years and above who have ever been enrolled in school
	NFHS-5 District Fact Sheets

	Female Literacy
	Percentage of women aged 15–49 who can read and write
	NFHS-5 District & State Fact Sheets

	Women with ≥10 Years Schooling
	Percentage of women aged 15–49 who have completed 10 or more years of education
	NFHS-5 District Fact Sheets

	Child Marriage
	Percentage of women aged 20–24 married before the age of 18
	NFHS-5 District Fact Sheets

	Sex Ratio
	Number of females per 1,000 males in total population
	NFHS-5 District Fact Sheets


Appendix B: Statistical Summary of Key Indicators

	Variable
	State Average 
(Maharashtra)
	National Average 
(India)

	Ever attended school (Female 6+)
	79.6%
	71.8%

	Female literacy
	84.6%
	71.5%

	Women with ≥10 years schooling
	50.4%
	41.0%

	Early marriage (Women 20-24)
	21.9%
	23.3%

	Sex ratio
	966
	1020


Appendix C: List of Districts Included in the Study

Ahmednagar, Akola, Amravati, Aurangabad, Bhandara, Beed, Buldhana, Chandrapur, Dhule, Gadchiroli, Gondia, Hingoli, Jalgaon, Jalna, Kolhapur, Latur, Mumbai Suburban, Mumbai, Nagpur, Nanded, Nandurbar, Nashik, Osmanabad, Palghar, Parbhani, Pune, Raigarh, Ratnagiri, Sangli, Satara, Sindhudurg, Solapur, Thane, Wardha, Washim, Yavatmal

Appendix D: Pearson Correlation Output (Summary)

	Variables Compared
	Correlation Value (r)
	Direction / Strength

	Women with ≥10 years schooling vs. Early marriage
	–0.66
	Strong negative correlation


Appendix E: Ethical and Data Use Statement

This study utilized publicly available and anonymized secondary data from NFHS-5. No primary data or personal identifiers were collected.


