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What might be the REASON?



Where are these Provinces?



Motivation, Question & Contribution

Motivation:

❖ Maternal healthcare utilization is a critical determinant of maternal and child health outcomes, 

particularly in low-income countries such as Nepal. 

❖ Despite improvements in health infrastructure, substantial disparities persist in access to 

essential maternal health services, with socioeconomic status (SES)-specifically household 

wealth and maternal education-emerging as major barriers. 

❖ Understanding these disparities is essential for designing effective, equitable health 

interventions

How does socioeconomic status-measured by household wealth and educational attainment-

affect the utilization of maternal healthcare services (antenatal care, institutional delivery, 

and infant survival) in Nepal?

Contributions:

❖ This study extends the literature by jointly analyzing the effects of wealth and education on 

multiple maternal health outcomes using nationally representative data. 

❖ It further contributes by quantifying the interaction between wealth and education, and by 

exploring geographic disparities at the provincial level, thus informing both targeted and 

systemic policy responses



Data 

The analysis uses the 2016 Nepal Demographic and Health Survey (NDHS), a nationally 

representative cross-sectional dataset. The sample includes women aged 15–49 who reported at 

least one pregnancy in the five years preceding the survey.

❖ Dependent Variables:

• Institutional delivery (binary: 1 if birth in a health facility, 0 otherwise)

• Number of antenatal care (ANC) visits (continuous)

• Postnatal check within 2 months (binary: 1 if yes, 0 otherwise)

• Number of infant deaths (continuous)

❖ Main Explanatory Variables:

• Wealth quintile (poorest to richest, based on asset indices)

• Educational attainment (none, primary, secondary, higher)

❖ Controls:

• Urban/rural residence, maternal age, number of children, provincial dummies



Regression Equation 1

𝐴𝑁𝐶𝑉𝑖𝑠𝑖𝑡𝑠𝑖 =  𝛾0 +  𝛾1𝑊𝑒𝑎𝑙𝑡ℎ𝑄𝑢𝑖𝑛𝑡𝑖𝑙𝑒𝑖 +  𝛾2𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑖 +
 𝛾3𝑈𝑟𝑏𝑎𝑛𝑖 +  𝛾4𝐴𝑔𝑒𝑖 +  𝛾5𝑁𝑢𝑚𝑏𝑒𝑟𝑜𝑓𝐶ℎ𝑖𝑙𝑑𝑟𝑒𝑛𝑖 +  𝜀𝑖 

• 𝑨𝑵𝑪𝑽𝒊𝒔𝒊𝒕𝒔𝒊 = Number of antenatal care visits that mother i received during her most recent 
pregnancy.

• 𝑾𝒆𝒂𝒍𝒕𝒉𝑸𝒖𝒊𝒏𝒕𝒊𝒍𝒆𝒊 = Household wealth quintile rank of mother i (typically an ordinal 
scale from 1 = poorest to 5 = richest). Higher values indicate higher socioeconomic 
status.

• 𝑬𝒅𝒖𝒄𝒂𝒕𝒊𝒐𝒏𝒊 = Education level of mother i (e.g. years of schooling completed). A 
higher value denotes more education.

• 𝑼𝒓𝒃𝒂𝒏𝒊 = Urban residence indicator for mother i (1 if living in an urban area, 0 if in a 
rural area). Controls for urban–rural differences in access and behavior.

• 𝑨𝒈𝒆𝒊 = Age of mother i (in years). Included as a control.

• 𝑵𝒖𝒎𝒃𝒆𝒓𝒐𝒇𝑪𝒉𝒊𝒍𝒅𝒓𝒆𝒏𝒊 = Number of children mother i has (parity). Controls for 
family size or prior births, which may affect healthcare utilization.

Note: All models include interaction terms between wealth and education, and province 
fixed effects to account for unobserved regional heterogeneity



Regression Equation 2

𝑙𝑜𝑔
𝑝 𝐼𝐷𝑖=1

1−𝑝 𝐼𝐷𝑖=1
= 𝛽0 + 𝛽1𝑊𝑒𝑎𝑙𝑡ℎ𝑄𝑢𝑖𝑛𝑡𝑖𝑙𝑒𝑖 + 𝛽2𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑖 +

𝛽3𝑈𝑟𝑏𝑎𝑛𝑖 +  𝛽4𝐴𝑔𝑒𝑖 + 𝛽5𝑁𝑢𝑚𝑏𝑒𝑟𝑜𝑓𝐶ℎ𝑖𝑙𝑑𝑟𝑒𝑛𝑖 + 𝜀𝑖 

• 𝑰𝑫𝒊 = Indicator for whether mother i delivered in a health institution (1 if yes, 0 if no). 

• 𝑾𝒆𝒂𝒍𝒕𝒉𝑸𝒖𝒊𝒏𝒕𝒊𝒍𝒆𝒊 = Household wealth quintile rank of mother i (typically an ordinal 
scale from 1 = poorest to 5 = richest). Higher values indicate higher socioeconomic status.

• 𝑬𝒅𝒖𝒄𝒂𝒕𝒊𝒐𝒏𝒊 = Education level of mother i (e.g. years of schooling completed). A higher 
value denotes more education.

• 𝑼𝒓𝒃𝒂𝒏𝒊 = Urban residence indicator for mother i (1 if living in an urban area, 0 if in a 
rural area). Controls for urban–rural differences in access and behavior.

• 𝑨𝒈𝒆𝒊 = Age of mother i (in years). Included as a control.

• 𝑵𝒖𝒎𝒃𝒆𝒓𝒐𝒇𝑪𝒉𝒊𝒍𝒅𝒓𝒆𝒏𝒊 = Number of children mother i has (parity). Controls for family 
size or prior births, which may affect healthcare utilization.

Note: All models include interaction terms between wealth and education, and province fixed 
effects to account for unobserved regional heterogeneity



Regression Equation 3

𝑙𝑜𝑔
𝑝 𝑃𝑁𝑖=1

1−𝑝 𝑃𝑁=1
=  𝛽0 +  𝛽1𝑊𝑒𝑎𝑙𝑡ℎ𝑄𝑢𝑖𝑛𝑡𝑖𝑙𝑒𝑖 +  𝛽2𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑖 +

𝛽3𝑈𝑟𝑏𝑎𝑛𝑖 +  𝛽4𝐴𝑔𝑒𝑖 + 𝛽5𝑁𝑢𝑚𝑏𝑒𝑟𝑜𝑓𝐶ℎ𝑖𝑙𝑑𝑟𝑒𝑛𝑖 + 𝜀𝑖 

• 𝑷𝑵𝒊 = Postnatal check within 2 months (e.g., 1 = Yes, 0 = No). 

• 𝑾𝒆𝒂𝒍𝒕𝒉𝑸𝒖𝒊𝒏𝒕𝒊𝒍𝒆𝒊 = Household wealth quintile rank of mother i (typically an ordinal 

scale from 1 = poorest to 5 = richest). Higher values indicate higher socioeconomic status.

• 𝑬𝒅𝒖𝒄𝒂𝒕𝒊𝒐𝒏𝒊 = Education level of mother i (e.g. years of schooling completed). A higher 

value denotes more education.

• 𝑼𝒓𝒃𝒂𝒏𝒊 = Urban residence indicator for mother i (1 if living in an urban area, 0 if in a 

rural area). Controls for urban–rural differences in access and behavior.

• 𝑨𝒈𝒆𝒊 = Age of mother i (in years). Included as a control.

• 𝑵𝒖𝒎𝒃𝒆𝒓𝒐𝒇𝑪𝒉𝒊𝒍𝒅𝒓𝒆𝒏𝒊 = Number of children mother i has (parity). Controls for family 

size or prior births, which may affect healthcare utilization.



Regression Equation 4

𝑁𝑢𝑚𝑏𝑒𝑟𝑜𝑓𝑖𝑛𝑓𝑎𝑛𝑡𝑑𝑒𝑎𝑡ℎ𝑠𝑖 =  𝛼0 +  𝛼1𝑊𝑒𝑎𝑙𝑡ℎ𝑄𝑢𝑖𝑛𝑡𝑖𝑙𝑒𝑖 +
 𝛼2𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑖 +  𝛼3𝑈𝑟𝑏𝑎𝑛𝑖 +  𝛼4𝐴𝑔𝑒𝑖 +  𝛼5𝑁𝑢𝑚𝑏𝑒𝑟𝑜𝑓𝐶ℎ𝑖𝑙𝑑𝑟𝑒𝑛𝑖 +  𝜀𝑖 

• 𝑵𝒖𝒎𝒃𝒆𝒓𝒐𝒇𝒊𝒏𝒇𝒂𝒏𝒕𝒅𝒆𝒂𝒕𝒉𝒔𝒊 = Total number of infant deaths mother i suffered.

• 𝑾𝒆𝒂𝒍𝒕𝒉𝑸𝒖𝒊𝒏𝒕𝒊𝒍𝒆𝒊 = Household wealth quintile rank of mother i (typically an ordinal 

scale from 1 = poorest to 5 = richest). Higher values indicate higher socioeconomic 

status.

• 𝑬𝒅𝒖𝒄𝒂𝒕𝒊𝒐𝒏𝒊 = Education level of mother i (e.g. years of schooling completed). A 

higher value denotes more education.

• 𝑼𝒓𝒃𝒂𝒏𝒊 = Urban residence indicator for mother i (1 if living in an urban area, 0 if in a 

rural area). Controls for urban–rural differences in access and behavior.

• 𝑨𝒈𝒆𝒊 = Age of mother i (in years). Included as a control.

• 𝑵𝒖𝒎𝒃𝒆𝒓𝒐𝒇𝑪𝒉𝒊𝒍𝒅𝒓𝒆𝒏𝒊 = Number of children mother i has (parity). Controls for 

family size or prior births, which may affect healthcare utilization.



Regression Result



Visualize Results?



Regression Result



Summarized Empirical Findings

Key Findings:

❖ Wealth and education both independently increase the likelihood of institutional delivery 
and ANC visits, but their effects are multiplicative: women who are both wealthy and 
highly educated show the highest utilization rates.

❖ The effect of wealth on ANC visits is non-linear, with the strongest effect in the middle 
quintile; the richest quintile does not see a significant additional increase.

❖ Urban residence and older maternal age are associated with greater service utilization, 
while higher parity reduces it.

❖ Provincial disparities are substantial, with some provinces lagging significantly behind 
others even after controlling for SES.

❖ For infant mortality, direct wealth effects are limited, but higher education and its 
interaction with wealth are associated with lower infant deaths, suggesting education’s 
protective effect transcends wealth.



What does Policy say about our Findings?

Targeted Economic Interventions

❖ Aama Program (2009–present): Provides cash transfers for ≥4 ANC visits (NPR 800), 
institutional delivery (NPR 1,000–3,000), directly addressing wealth barriers identified 
in Table 1 (wealth quintile effects: Richest vs. Poorest OR = 5.77 for institutional 
delivery).

❖ Transportation subsidies (NPR 500–1,500) for remote areas, mitigating rural 
disadvantages (rural residence reduced ANC visits by 0.23 in Table 1).

❖ Social Health Insurance Act (2017): Covers maternity services under universal health 
coverage, reducing out-of-pocket costs that disproportionately affect poorer households 
(aligned with insignificant wealth effects in infant mortality models).

Educational and Awareness Campaigns

❖ School Health and Nursing Service Program: Integrates adolescent sexual/reproductive 
health education, addressing the education gradient where higher education increased 
ANC visits by 1.7 (Table 1). Explains why secondary/higher education showed stronger 
effects than primary education in regression models.

❖ ANC Counseling Protocols: Mandates counseling during the first ANC visit to promote 
follow-ups, countering parity-related declines (each child reduced ANC visits by 0.31 in 
Table 1).



Persistent Gaps and Future Directions

While policies align with observed wealth/education gradients and provincial disparities, 
challenges remain:

❖ Indirect costs (e.g., lost wages) limit poorest quintile participation despite cash transfers.

❖ Postnatal care policies lack the rigor of ANC/delivery incentives, reflected in weaker 
wealth-education interactions for postnatal checks (Table 2).

❖ Madhesh Province requires targeted cultural competency training to address residual 
access barriers.

Implications:

❖ Policy interventions should prioritize both economic (e.g., cash transfers, transportation 
subsidies) and educational (e.g., female education, health literacy campaigns) dimensions. 
(wealth multiplies in effectiveness when paired with human capital like education) 

❖ Addressing indirect costs (lost wages, childcare, travel) is essential, as current cash 
transfers do not fully offset these barriers for the poorest.

❖ Provincial targeting and context-specific strategies are required to close persistent 
geographic gaps.

❖ Integrated, multidimensional approaches-rather than isolated economic or educational 
interventions-are likely to yield the greatest improvements in maternal and child health 
outcomes
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