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Motivation

Unequal access to and the quality of the healthcare and school systems are seen as key 
causes of inequality (UN-ESCAP, 2018).

Does health insurance expansion can be linked to lower levels of inequalities in the 
following decades?



Data and Methodology

Height inequality

• Height reflects the so-called ‘biological standards of living’ (Steckel, 1995; Komlos, 1985)

• Final height of an adult is determined by circumstances experiences as child.

• Height distribution reflects general inequality in a country 

• Data source: Baten and Blum, 2011, e.g., DHS and individual sources.

Measuring health insurance expansion

• Universal Health Coverage (UHC)

• Dummy variable for the legal introduction and implementation of UHC

• Data source: manually collected



Sample
Height inequality worldwide (most recent data available)

Data source: Based on Baten and Blum, 2011; extended by Radatz and Baten, 2022. 



Data and Methodology

OLS estimation
𝐻𝑒𝑖𝑔ℎ𝑡 𝐼𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦𝑖𝑡 = 𝛽0 + 𝛽1𝑈𝐻𝐶𝑖𝑡 + 𝛾𝑍𝑖𝑡 + 𝜏𝑡 + 𝜇𝑗 + 𝜀𝑖𝑡

• 𝑍𝑖𝑡 is a vector of control variables, capturing country characteristics

• 𝜏𝑡 time-fixed effects

• 𝜇𝑗 world region-fixed effects

Instrumental Variable (IV) approach

First stage: 

𝑈𝐻𝐶𝑖𝑡 = 𝛽1 + 𝛽2𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑆𝑜𝑣𝑖𝑒𝑡𝑈𝑛𝑖𝑜𝑛𝑖 + 𝛽𝑋𝑖 + 𝜀𝑖𝑡

• 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑆𝑜𝑣𝑖𝑒𝑡𝑈𝑛𝑖𝑜𝑛𝑖 cross-sectional spatial instrumental variable

• 𝑋𝑖 is a vector of other exogenous variables



Descriptive Statistics
Development of height inequality over time by world region



Descriptive Statistics
Differences in height inequality by Universal Health Coverage (=1)



Regression Results
OLS estimation



Instrumental variable approach 
Determinants of height inequality

Notes. Robust standard errors in parentheses, ***, **, *, significant on 

the 1, 5, and 10%-level, respectively. The dependent variable in the first 

stage is UHC and height inequality in the second stage. UHC is coded 

as one if a country achieved UHC, indicating the years after the first 

implementation, zero otherwise. We take the natural logarithm for the 

variables DistSovietUnion, Population and GDP per capita. For 

interpretation, we divided DistSovietUnion by 1,000 before running the 

regression.



Concluding Remarks

New evidence 
through the construction of a large and consistent dataset on inequality by the usage of 
anthropological measures

Results
With the expansion of health insurance, we observe a positive and substantial reduction in a country’s 
level of height inequality

Policy implications
Reforms that reduce financial barriers to accessing health care can have a significant impact on 
reducing disparities in health, a call for the adaptation of appropriate social policies. This could be 
achieved by: 

• Promoting health coverage for the whole population

• Investments in the health system
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Relationship between height Gini and income Gini

Notes. Data for income Ginis are derived from van 
Zanden et al. (2014). Labels refer to the country-
decade combination.



OLS regression including controls: correlates of height inequality

Notes. Country-clustered 
robust standard errors in 
parentheses, ***, **, *, 
significant on the 1, 5, and 
10%-level, respectively. The 
dependent variable is height 
inequality in every model. UHC 
is coded as one if a country 
achieved UHC, indicating the 
years after the first 
implementation, zero 
otherwise. For interpretation, 
GDP per capita is divided by 
1,000 before running the 
regression. Marginal effects 
reported.



Instrumental variable approach



Overview and Sources for health insurance legislation

• Australia au 1970 Cutler and Johnson (2002)

• Austria at 1890 Cutler and Johnson (2002)

• Belgium be 1940 Cutler and Johnson (2002)

• Canada ca 1970 Cutler and Johnson (2002)

• Chile cl 1980 SSA (2020)

• Colombia co 1960 SSA (2020)

• Costa Rica cr 1940 SSA (2020)

• Czech Republic cz 1890 SSA (2018)

• Denmark dk 1930 Cutler and Johnson (2002)

• Estonia ee 1920 SSA (2018)

• Finland fi 1960 Cutler and Johnson (2002)

• France fr 1930 Cutler and Johnson (2002)

• Germany de 1880 Cutler and Johnson (2002)

• Greece gr 1920 SSA (2018)

• Guyana gy 1970 SSA (2020)

• Hungary hu 1890 SSA (2018)

• Iceland* is 1940 SSA (2018)

• Ireland ie 1910 SSA (2018)

• Israel il 1950 Rosen et al. (2015)

• Italy it 1940 Cutler and Johnson (2002)

• Japan jp 1930 Cutler and Johnson (2002)

• Kazakhstan kz 1910 Goudima and Rybalko (1996)

• Latvia lv 1920 SSA (2018)

• Lithuania lt 1990 WHO et al. (2013)

• Luxembourg* lu 1900 SSA (2018)

• Netherlands nl 1940 Cutler and Johnson (2002)

• New Zealand* nz 1940 Cutler and Johnson (2002)

• Norway no 1910 Cutler and Johnson (2002)

• Poland pl 1920 SSA (2018)

• Portugal pt 1930 Cutler and Johnson (2002)

• Romania* ro 1930 SSA (2018)

• Russia ru 1910 Goudima and Rybalko (1996)

• Singapore* sg 1950 SSA (2019)

• Slovakia sk 1990 SSA (2018)

• Slovenia si 1920 SSA (2018)

• South Korea kr 1980 SSA (2019)

• Spain es 1940 Cutler and Johnson (2002)

• Sweden se 1930 SSA (2018)

• Switzerland ch 1990 Cutler and Johnson (2002)

• Taiwan tw 1950 SSA (2018)

• Turkey tr 1950 SSA (2018)

• United Kingdom uk 1910 Cutler and Johnson (2002)

• Uruguay uy 1970 SSA (2020)

Notes. Countries marked with a star ∗ are not included in the regression analysis due to missing data for height Gini.


