
Health And Development

Seeds of Growth



Disease and Productivity

• What is the economic burden of disease?
– How to measure living standards (heights etc)

– Sick population and lower productivity

– Sick children and lower education

• Is there anything the Government can do to 
eradicate illnesses?
– Hookworm disease (Rockefeller foundation)



Illness and Income

• Historical debate on the whether the 
industrial revolution was associated (initially) 
with higher/lower living standards
– Steckel

– Voth and Leunig

• Natural Experiment Set-Up: Phylloxera 
epidemics and heights in France
– Duflo et al.



Other Topics

• The effects of health shocks on education, 
fertility and income
– Almond and the economic consequences of the 

Influenza epidemics of 1918

• Assesing Policy Experiments
– Hookworm disease eradication (Bleakley)

– Malaria eradication program in Latin America 
(Bleakley)



Health and Development

• David Weil, “Accounting for the Effect of 
Health on Economic Development”, QJE, 2007

• Conceptual experiment: How much of the gap 
between rich and poor countries is explained 
by health?

• This questions is relevant given the amount of 
money that governments devote to improve 
poor’s countries health conditions!



Why bother?

• The WHO justification for intervening in sub-saharan
Africa stated that:

“Improving the health and longevity of the poor is an end in itself, a
fundamental goal of economic development. But it is also a means to
achieving the other development goals relating to poverty reduction. The
linkages of health to poverty reduction and to long-term economic growth
are powerful, much stronger than is generally understood. The burden of
disease in some low income regions, especially sub-Saharan Africa, stands
as a stark barrier to economic growth and therefore must be addressed
frontally and centrally in any comprehensive development strategy.”



Causal Channels

• The goal of the paper is to “quantitatively” 
assess the income gain that would result from 
improving health conditions

• What are the channels in which health 
operates?
– Productivity: healthy workers are productive workers

– Education
• Life expectancy should lead to higher HC investment

• More capable of learning 

– Population growth: Ambiguous.



Endogeneity

• As with most of the economic outcomes, 
health is endogenous with respect to income

• How can we cope with this?
– Microeconomic data

• Other goal of the paper is to see what fraction 
of the productivity differences can be 
attributed to health



Background

• Comparing health involves using health inputs 
or health outcomes. Both have been used in 
the data.

• Regardless of what you do, you have a clear 
endogeneity problem. Rich countries can 
afford better health
– How would this endogeneity bias your estimates? 

Upwards or Downwards



Micro studies on health

• There have been a series of papers that have 
studied the effect of different health inputs on 
health outputs, human capital accumulation, 
etc (Later, I will review some of them in detail)
– Long run effects of childhood nutrition (IQ, School 

attendance, height, wages)

– Adult nutrition on wages and labor input

– Deworming campaigns and school attendance



From Micro to Macro

• All these micro studies use some kind of 
exogenous variation so we can assume their 
effects are causal

• Weil strategy is to project these and calculate 
the contribution of each health input to the 
variation of income across countries

• This is not without problems: rich and poor 
countries differ in a wide variety of health 
inputs that a strong “linearity” assumption 
would be needed



Macro Studies on Health

• Macro papers regress national income 
outcomes on health outcomes.

• For instance, Jamison, Lau and Wang(2005) 
find that 1 year increase in  life expectancy 
leads to a 4% increase in income p.c.

• Big problem: endogeneity is pervasive. 
Common omitted variables are also likely

• This paper combines the micro estimates with 
the macro data 



Methodology

• Assume a latent health indicator zi that is 
related both with health outcome Ii and with a 
labor market outcome vi 

• Ceteris paribus, the expected gaps are given 
by



Methodology

• You can observe health outcomes and labor 
market outcomes, so it would be useful to get 

• can be “loosely” interpreted as the 
return of health characteristic I. (Height)
– Height per se does not increase wages, it is the 

underlying health environment that causes both 
higher wages and taller people!



Methodology

• Knowing the return to I, we can back out the 
health human capital differences from the 
observed health outcome differences.

• And we can use cross-country data

• But the question is how to estimate the 
returns?
– Option 1: we observe countries 1 and 2 in 2 

moments of time, then



Methodology

• And we are done. Problems? V rarely 
observable

• Option 2: Take estimates from micro-data 
studies. If variable x changed exogenously and 
we observe the marginal effect on wages and 
health outcomes



Health Indicators

• 1. Adult Height

• 2. Adult Survival Rate
– Fraction of 15 year-olds that would survive to 

their 60s.

• 3. Age at Menarche (delayed menarche is a 
clear symptom of childhood malnutrition)



Adult Height and Income



Trends in Adult Survival Rates



Age at Menarche



Potential Problems

• Ethnic Components: European girls reach 
menarche on average 1 month after 
Asian/African girls. As long as we are 
comparing changes we are fine, a fixed effects 
regression would take care of it

• Different trends: Not all countries are on the 
same trend. Europe started development 
earlier than Asia. Fixed effects wouldn’t take 
care of this.



Estimating returns

• Naïve approach: regress log wages on health 
indicator

• Problems
– Health indicator is measured with error (is not 

actual health). Classical measurement error bias 
estimates towards 0.

– Common omitted variable concerns. Maybe there 
are other variables that make persons grow taller 
and get higher wages!

• That’s why we need truly exogenous data



Micro-Data Studies



However

• The instruments are inputs to health during 
childhood (distance to local health facilities, 
relative price of food)

• Weil has some doubts as to
– Whether these estimates (IV) strategies are valid

– Whether the exclusion restrictions hold true

• Then, he will use evindence from weight  at 
birth in Monozygotic (identical) twins



Identical Twins

• Rosenzweig started to use identical twins in a 
series of papers in the 80’s

• The main advantage is that identical twins are 
genetically similar and, furthermore, they 
share a common parental background

• However, weight at birth depends on 
intrauterine nutrition and are related to the 
position of the fetuses within the womb

• This is a natural instrument for health!



Behrman and Rosenzweig

• Twins are on average lighter than other single 
children ( gap of 10.5 ounces). (?)

• R&B find that a 1 unit change in birthweight is 
associated with 0.6 more years of schooling 
and almost 4 centimeters in adult height.

• TSLS estimate of the effect of health as 
proxied by height shows that a 1 cm 
(exogenous) increase in height is associated 
with a 5.1% increase in wages! (this includes 
the effect on education, not Ceteris paribus!)



B&R

• 1.8% corresponds to the indirect effect 
through education. With constant education, 
1 cm of height increases wages by 3.3%

• Black, Devereux et al. do a similar thing but 
using Norwegian data. They estimate the 
ceteris paribus effect in 4.2% per centimeter. 
Controlling for education: 3.5%

• Do you see any problem using twins? 
Especially, think of “external validity” of these 
models?



Historical Data

• A third approach to estimation is based on 
historical data on calory consumption

• Data for Britain between 1780 and 1980

• Two effects: Combined 1.95 increase in labor
– First, the amount of undernourished individuals 

goes from 20% to % (increasing labor input by 
1.25)

– Second, working adults increased their 
consumption allowing for a 56% increase in labor 
effort. 



Problems

• Change in the occupational mix (these 
estimates are for manual workers)

• Fogel estimates in our framework imply

• Dividing by the change in height, we get the 
return to height



Summing Up

• The returns to health(height) calculated with 
the three alternative methods yield
– Childhood IV regressions:

• 0.08

• 0.094

• 0.078

– Twins IV regressions
• 0.033

• 0.035

– Historical data
• 0.073



ASR Data

• While we have estimates for  the return to 
height, there are no comparable estimates for 
the return of ASR. However, we know

• Rearranging



ASR return rate

• Since we know gammaheight we can estimate 
this equation and solve for gammaASR

• The estimate                            along with  

• implies that ρASR is equal to 0.653, 
with means a 6.5% return to an increase in 
10% on the adult survival rate.





Estimates

• Cobb-Douglas function with health

• Everything observable but Ai. Vi are 
constructed with the previous ASR/Menarch 
data. Growth accounting methodology



Estimates



Other checks

• The paper examines the potential time varying 
relation between ASR and income
– AIDS

• Indirect effects of income (as opposed as 
proximate effects)
– Human capital accumulation



Conclusions

• Eliminating health gaps would reduce GDP 
variance by 9.9%

• Eliminating health gaps would reduce the ratio 
of income 90/10 by 12.7%

• Controlling for the effect of AIDS mantains the 
initial results

• These estimates are important but MUCH 
lower than the existing country cross-section 
literature suggests.



Almond

• Fetal Hypothesis: Some chronic health 
conditions can be traced to fetal development

• There are some experiments with animals that 
give support to the hypothesis

• But, we cannot “experiment” with humans

• Yet, the hypothesis is relevant from the point 
of view of targeting policy (development 
banks) to improving health conditions for the 
mother and the fetus



Natural Experiments

• Testing for intra-utero conditions is tricky for 
the standard reasons
– Omitted variables: Genetics, household conditions 

and economic background. Indeed, all the non-
experimental studies tend to yield very high 
estimates!

– Chronic conditions are difficult to detect in the 
short run (there is a latency process). 

• Natural Experiment: Influenza epidemics of 
1918.



If you thought the Mexican flu was 
tough….

• You havent heard about the 1918 Influenza 
outbreak

• Also called the “Spanish flu”, it hit all the 
world between 1918 and 1919

• In the U.S. it is thought to have been brought 
back with the returning troops

• The epidemics in the U.S. started in October 
1918 and dissipated by early 1919.



If you thought the Swine flu was 
tough

• In these months, 500,000 americans died as a 
consequence of the flu (0.5% of the 
population)



The perfect shock

• Influenza pandemia as a perfect shock
– It infected a lot of people and, in particular, one 

third of the pregnant women at the time

– It happened suddenly and lasted a few months. So 
the shock is perfectly defined

– The infection rates seem to be quite uncorrelated 
geographically. While Philladelphia suffered one of 
the highest infection rates in the country, nearby 
Pittsburg was barely affected. 



How does Almond use the 
Influenza Shock?

• Compares educational achievement, disability 
and wages of children who were in utero at 
the moment the influenza pandemia stroke.

• He takes advantage of the different exposure 
to the risk of children depending on the place 
they were born





Influenza and Chronic Conditions

• Negative long-run effects of influenza can be 
traced back to Hippocrates

• Some studies have found evidence that adult 
exposure to influenza 

• A number of pathologies are associated with 
maternal exposure to influenza. Most notably, 
Schizophrenia, diabetes and heart stroke.



Empirical Exercise

• IPUMS microdata; especial those samples that 
identify quarter of births (1960, 1970, 1980) 
while also identifying the state of birth.

• 1917-1919 Vital Statistics Data on maternal 
health.



• First exercise, check departures from trend in 
1919 cohort

















Summary

• So, all the indicators seem to signal that there 
is a discontinuous change in the cohort of 
1919

• However, do you think the identification 
strategy is entirely convincing?
– Identification comes through “time” exclusively. 

People tend to be skeptical about it. In particular, 
a lot of things were happening around the time o 
the influenza epidemics!



Other sources of Variation

• State of birth
– Use the exogenous variation in the intensity of the 

epidemics in different U.S. regions and cities.

– There were 7 states in which the pandemic arrived 
later and (presumably) with less intensity

• Oregon, Idaho, Montana, North Dakota, South Dakota, 
Nevada and Wyoming.

• Interaction with being born in these states and a 
dummy yields no postive results.

• Variation of virulence of pandemia by region



Other sources of variation

• Use the U.S. 9 census divisions 

• Run the following regression



Other sources of variation

• Regression at a census division, show that 
people born in areas that had more virulent 
epidemics were more likely to 
– Be poor

– Live in a poorer neighborhood

– Have a work preventing disability



Conclusion

• The idea of finding long term consequences of 
intra-utero conditions is very important. There 
is no doubt that this has relevant policy 
implications

• However,
– I don’t think the causal link is sufficiently 

discussed and proved in this paper

– Furthermore, the main identification comes from 
time. True, it is a short span of time, but it is only 
that!



Nutrition and Health: Historical 
Debate

• When did standards of living started to 
increase?  (Nicholas and Steckel, 1991,  JEH) 
– Optimist: early on the industrial revolution (before 

1780)

– Pessimist: late (after 1820)

• Mixed evidence coming from the “real wage” 
literature. 

• Maybe an alternative source of knowledge 
comes from anthropometrics 



Nutrition and Health: Historical 
Debate

• Lots of data from the Marine Society of 
London and the Royal military Academy for 
adolescent boys (108,000 between 1750 and 
1880)

• Previous research found (after correcting for 
truncation) that there was an increasing trend 
for the birth cohorts 1750-1840, then 
downwards and upwards again from 1870.

• The same pattern is seen in the data of the 
marine society. 



Was industrialization benign on 
workers?

• They find that early 19th century soldiers are 
the tallest in the sample, even taller than 
recruits a century later!

• Nicholas and Steckel  use a different source. 
The heights of 11,303 convicts between 1817 
and 1840, these are english/irish workers 
during the industrial revolution



Are Heights a Good Proxy for Living 
Standards?

• Height is a “net” measure of nutrition. It 
depends of nutrition after claims for
– Body maintenance 

– Illnesses

– Amount used at work

• Then, it depends on
– Efficiency absorbing nutrients

– Work performed

– Health environment/State of public health



Data

• 11,303 English and 5,005 irish male convicts 
between 1817 and 1840

• Very detailed data of age, occupation, gender, 
literacy status and, of course, height
– Cross tabulations reveal 98% of the times this data 

coincide with the court records

• Height recorded to the nearest quarter-inch, 
and there is little evidence of age heaping and 
no truncation bias.
– Jarque-Bera test of normality cannot be rejected





How representative are convicts?

• External validity of the inferences requires 
that the sample is similar to the population. 
They look at occupations



Other checks

• Literacy rates are slightly higher for convicts 
(mostly men) but the profile by occupation 
seems similar than at home

• Also, they compare convicts with other 
offenders at home. 
– Some evidence that crime in 19th century Britain 

was done by ordinary people. Similar occupational 
profile and type of offenses.



Terminal Height Profiles



Heights

• Rural workers have an advantage over urban.

• At time of maturation (14/17.5) the urban-
rural gap was more pronounced
– Childhood malnutrition?

• Growth continued until age 23 (today 18). 
Further evidence of malnutrition?

• International comparisons: english workers 
well pretty well nourished relative to german 
or italians (even in 1870).



Did the industrial revolution 
increase health?



Analysis

• There is a negative trend

• Note however that is more marked for rural 
than urban workers (contrary to the 
pessimistic hypothesis)

• Could it be an environmental effect
– Napoleonic wars increased the price of food

– The rural-urban gap is likely explained by poor 
housing and worse disease environment in cities.





Regional and Occupational effects

• The authors explore the impact of different 
occupations. Public servants are taller and 
domestic servants shorter (proxying for 
childhood nutrition)

• Regional pattern, London shortest (1 inc) 
compared to the more rural areas. 



Conclusions

• There seems to be some evidence that the 
growth spurt was delayed and that they kept 
growing after age 18

• Ireland as a control economy (not 
industrialized) shows delayed spurt and a 
closing gap only for rural english workers.

• Food shortages and the napoleonic wars 
explain much of the pattern



Voth and Leunig

• Smallpox was a terrible sickness before 
vaccination
– 10% of London deaths in the 18th century were 

due to smallpox (90% of the native american 
population deaths in the 1500s).

• Smallpox has a distinctive role reducing height 
of the surviving children

• Sample: floud marine recruits



Height Distribution: Smallpox



By ages: 14-16



• All the distributions show a marked effect to 
the left (about 3 in difference between the 
modes)

• But also, some effect correspond to the timing 
of the smallpox, the probability of getting the 
pox declines over time



Even when we allow for 
covariates to show up, the effect 
is distinct and strong. 

Smallpox reduces height in about 
1in.



Some problems

• Minimum heights (truncation) and, more 
worrying, endogenous and changing 
standards of minimum height.

• They ran the regression in a sub-sample 1700-
1775 which when there werent any changes in 
standards





Conclusions

• The victory over smallpox in the first half of 
the 19th century (vaccination discovered in 
1796) might be responsible for the increase in 
most of the heights.

• Maybe the increase in heights after the 1820 
has not so much to do with increasing 
standards of living but rather with a rapidly 
improving health environment.



Income shocks and Heights

• Duflo et al

• This paper studies the effect of phylloxera 
epidemics, carrying an income shock to wine 
producing departments in france

• There is time and regional variation in the 
diffusion of the illness

• See the effect on health outcomes (mostly 
heights) of children of wine-growing families 
of wine growing areas affected by phylloxera. 



Phylloxera
1870 1875



Phylloxera
1880 1890



Phylloxera and Production of Wine







Phylloxera and Heights



Other specifications

• There are many other specification using 
other data sources (canton-level data for 3 
departments)

• Main conclusion is that heights decreased 
between 0.5 an 0.9 centimeters for those 
affected by phylloxera (total increase of 2cm 
over the whole period)

• The effect is concentrated in those born 
during the crisis

• No effect over other health outcomes 



Policies to increase Health

• Hoyt Bleakley, Hook worm and Malaria papers

• Hookworm. Parasitical illness that causes 
lethargy and anemia. Rarely leads to the death 
of the person infected.

• Hookworm was prevalent in the southern US 
prior to 1910. In that year, John D. Rockefeller 
donated 1 m. usd for an eradication campaign

• Hookworm mostly eradicated within 1 decade



Identification Strategy

• Identification strategy (sort of DID)
– Hookworm develop differently in different soils. 

Heterogeneity in pre-treatment infection

– Post-treatment occurred between 1910-1915

• Main regression



Can Hookworm affect school 
attendance.

• Lots of anecdotal evidence





Pre-Treatment Rates (by SEA)

Map of pre-eradication hookworm intensities (red = more infection. 
green = less. blue = no data):



Highly Infected Areas Saw Greater Increases in School 
Attendance



The Shift in School Attendance Coincided with 
the Rockefeller Anti-Hookworm Campaign



The Shift in Income Coincided with Childhood Exposure to Hookworm (the 
dashed line)





Other Stuff

• There are many other controls in the paper 
(go check it)

• For instance, he considers the simultaneous 
passing of the CSL in the south around the 
period of consideration!

• How big are the effects:
– 50 % of the literacy gap 

– 20% of the income gap
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