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Motivation

Figure 1: Janam Kundali (Cosmic map of the solar system for a person born

at 8 AM on October 11, 2018, in Madison-WI 1



Introduction

Fetal Origin Hypothesis - (Barker, 1992)

• Nutritional Deficiency in utero can lead to future diseases

Economist’s Contribution

• Natural shocks (environmental pollution, extreme climatic events,

natural disasters)

• Socio-cultural shocks (civil unrest, war, domestic violence, Ramadan)

• Economic shocks (income, agricultural output, prices)

• Health (Illness, Injury, maternal health stressors)

Wide range of outcomes - test-scores, educational attainment,

income and health.
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Does temperature shock in utero

impacts early childhood health?



Literature Review & Research Gap

1: Focus on severe events like drought or heat-wave

• Kumar et al., 2016; Agero, 2014; Skoufias and Vinha, 2012; Groppo

and Kraehnert, 2016

2: Focus on the outcomes at birth or in adulthood

• Nepal: Mulmi et al., 2016; Tiwari et al., 2016;

• Sub-Saharan Africa: Wang et al., 2014; Wilde et al., 2017

• South America: Molina and Saldarriaga, 2017

Research Gap

Impact of mild shocks in utero on early childhood health
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Research Questions

Question 1

How does mild temperature shocks in utero impact early childhood

health status?

Question 2

Is the impact, if any, transitory or persistent?

Question 3

What are the possible channels through which mild temperature shock in

utero can impede child growth?
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Methodological Framework

Questions 1 & 2

Himyr = α + β2Timyr + πXimyr + λm + δy + γr + εimyr (1)

• Himyc – is the outcome variable for child (i), born in the month (m),

in the year (y) and in the ecological belt (r)

• T – Number of prenatal days exposed to high temperature (Daily

mean temperature higher or equal to 32 C [89.6 F])

Identification Strategy

• The underlying assumption is that the extreme temperature is an

exogenous and random variable, given the controls for the

place-specific seasonality.
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Data

Data Sources

• Multiple Indicator Survey (MICS) - Nepal 2014

• Information on child, mother and household characteristics

• Department of Hydrology and Meteorology (DHM), Nepal

• Ground-level daily temperature stations

• Ministry of Agriculture Development (MAD), Nepal

• Food prices for major retail food market in Nepal
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Data and Descriptive Statistics - 1
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Data and Descriptive Statistics - 2
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Q1: How does mild temperature shocks in utero impact early

childhood health status?
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Q2: Is the impact, if any, transitory or persistent?
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Q2: Is the impact, if any, transitory or persistent?
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Mechanism

Indirect mechanisms:

• Lack of food and safe drinking water

• Poor sanitation

• Changing disease pattern

• Health-care utilization

Child stunting (Height-for-age z-score < -2) in Nepal:

From 2001 to 2011, child stunting decreased by 16 percentage points

• Health intervention

• Nutrition intervention

• Improved sanitation

• Mothers education
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Q3: Channels: Income Shock

Assuming a person consumes half a kilogram of rice per day, rice

consumption only would increase the monthly budget by Rs. 47.25 or

(2%). Similarly, assuming a person consumes 1 kilogram meat per week,

meat consumption would increase the monthly budget by 3 percent.
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Q3: Channels: Avoidance Behavior
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Results Summary

Q1:How does mild temperature shocks in utero impact early

childhood health status?

• Exposure to 10 additional high temperature days during gestation

impedes child growth by 0.08-0.11 standard deviations

Q2:Is the impact, if any, transitory or persistent?

• The damage appears to be transitory as opposed to persistent and

cumulative as the impact gradually decreases with age

Q3: What are the possible channels through which mild temperature

shock in utero can impede child growth?

• The impact on food price is ambiguous - high commodity food (rice

and meat) are stronger compared to low commodity staples (wheat

or lentils)

• Pregnant women respond with reduced prenatal care suggesting

avoidance behavior
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Conclusion

Consistent with the fetal origin hypothesis, prenatal exposure to

mild shocks in utero negatively impact early childhood health.

However, the impact is transitory as opposed to persistent.
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Questions



Robustness Check

Figure 2: Robustness Check 1: Different definition of High Temperature



Temperature Distribution

Figure 3: Distribution of daily mean temperature exposure during the gestation



Study Area

Figure 4: MICS household cluster and weather station cluster distribution



Birth month

Figure 5: Number of child birth by birth month



Identification Strategy

Temperature can be correlated with:

• Fetal Loss

• Residential sorting

• Birth timing or conception

• Catch up growth



Theoretical Framework

A simple two-period model of child health production is represented as:

We can show how exposure to temperature shock in utero (w(t−1))

affects health outcomes in early childhood



Fetal Loss



Non-Linear Effect
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