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INTRODUCTION. 
 
This research proposal is a collaborative effort of two Professors of the School 
of Economy and the School of Public Health of the University of São Paulo, 
and their respective research teams. This guarantees that they can enlist the 
help of other professionals, like epidemiologists and health econometricians, if 
necessary. The “Curriculum Vitae” of Professors Campino and Monteiro are 
attached. 

====================================================== 

1. OBJECTIVE. 
 
The goal of this research project is to assess the impact that nutrition and the 
health status of the population have on the formation of human capital and 
long-term economic growth and social development in Brazil 
 
The methodological lines to be followed in the research are the ones 
developed by Fogel and published in his paper "The Impact of Nutrition on 
Economic Growth" presented at the IHEA 3rd International Conference. 
 
Brazil has a set of data sources that allow intertemporal comparisons of the 
evolution of the nutrition status of the population and permit to compare this 
evolution with changes in the socio-economic characteristics of the 
population. It will also allow associating differences in stature and weight with 
differences in earnings. 
 

2. DATA SOURCE 
 
The sources of data are the following: 

• ENDEF - Estudo Nacional de Despesa Familiar (National Study of 
Family Expenditures) a nationwide survey conducted between the 
months of August 1974 and August 1975. It gives results that are 



 2

representative on a national as well as on a regional basis and has data 
on anthropometry, family budget and food intake. The sample also 
supports disaggregation by gender. 

• PNSN Pesquisa Nacional de Saude e Nutricao (National Research on 
Health and Nutrition) a nationwide survey conducted between the 
months of June and September 1989. Its results are also representative 
on a national as well as on a regional basis, and the sample also 
supports disaggregation by gender. The survey has data on 
anthropometry, family budget and self assessed health status 

 
Both are household surveys carried out by IBGE - Brazilian Institute of 
Geography and Statistics (the Brazilian Bureau of Census). The samples 
are probabilistic similar to the samples of PNAD (National Survey of 
Households). Weights associated to each examined individual allows the 
expansion of results to the country as a whole, as well as for specific strata 
of the population (macro-areas and income classes, for example)  
None of the studies surveyed the not very inhabited rural areas of the North 
Region. ENDEF equally didn't include the then (197475) not very 
inhabited rural areas of the Center-West Region.  
 
Similar procedures were adopted by the two inquiries in the collection of 
data of interest for this study: age, height, residence area and per capita 
family income. The age of children and adults were calculated from birth 
certificates. The height was taken in a standardized way, with barefoot 
individuals, by trained teams who were supplied with metallic measuring 
tapes graduated in millimeters. The data of income were obtained starting 
from subjects on all the revenues of the family. 
 
• PPV - Pesquisa de Padrao de Vida (Living Standard Measurement 

Survey), conducted in the years 1997/1998 in the Southeast and 
Northeast Regions. Has data on height, weight, self-reported health 
status, education and income. 

 
This household survey was also carried out by IBGE - Brazilian Institute of 
Geography and Statistics. The samples are also probabilistic similar to the 
samples of PNAD (National Survey of Households). Weights associated to 
each examined individual allows the expansion of results to the Southeast 
and Northeast Regions, as well as for specific strata of the population 
(income classes and gender, for example)  
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There were some operational problems in the collection of data on height 
of the individuals. The bibliography reports the coefficient of variation for 
heights of children less than 10 years old are too high. Therefore in 
working with the results of this survey we will carry out our calculations 
excluding the age group 10 year old and under.  
 

3. WHAT IS ALREADY KNOWN 
 
Working with data surveyed in ENDEF and PNSN, Monteiro and cols. (Ref 1) 
had showed that:  

• There was an increase in height of young adults (21-22 years of 
age), when we compare people born in 1966-1968 with people 
born in 1951-53. This increase was of 1.3 cms for males and 1.0 
cm for females; 

• There was an increase in height of children (7 years of age +- 12 
months), when we compare children born in 1981-1983 with 
children born in 1966-68. This increase was of 3.6 cms for males 
and 3.7 cm for females; 

• The heights of Brazilian children and Brazilian young adults were 
below the ones presented in the NCHS/WHO standard, but the 
deficit is being reduced. It was reduced in 15% for young adults, 
both men and women, between1951/53 and 1966/68; and it was 
reduced in 50% for children, both male and female, between 
1966/1968 and 1982/83.  

4. THE MODEL 
 
The height of the individual could be used as a proxy for the investment in 
human capital done in this particular individual by his family and by the State, 
as it is well expressed by Fogel (2001).  
 
We will work with adults in the range of 19 to 59 years old. This is the age 
group that is in the prime of its economic activity. We do not include people 
older than 60 years of age, since the taking of height in this age group is more 
difficult.   
 
Considering the time constraint, we will be able to work with the data 
available in PPV. It is the most recent survey available, it has the data we need 
for the people in the age cohort that is relevant to our purposes, and it will 
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allow comparisons with other studies already done for PAHO on the subject of 
equity. By the end of the research we will write a chapter on the possible 
extensions of the work using the PNSN and ENDEF. 

4.1. Relation between health status of the individual and his/her Height 
(H) 
As we have for the PPV (1997/98) data on height of the individuals (H) and 
their self reported health status (HS) the firs step will be to examine the 
relation between H and HS. It will inform us how good H is as a predictor of 
the health status. In mathematical terms: 

1. HSij = f (Hij),  
 
where H stands for height, HS is the self reported health status, i stands for the 
individual and j for the region of the country. As health status is self-reported, 
we will construct an index of health status. 
 
The second task to be performed with this data will be to evaluate the risk of 
incurring chronic diseases run by individuals who are stunted (Fogel, 2001,pg 
26).  
 
The third task will be to estimate a Cobb-Douglas type of function, 
    HS = aHα  
 
It is well known that in this type of function, α is the elasticity of health status 
in relation to height. Its value will inform us the percentage increase in health 
status obtained when H increases by 1%. We will be able to observe how the 
elasticity of health status with respect to height has evolved by gender and 
region.  
 
Alternatively, we will estimate the model using a multinomial dummy 
variable for health status (an ordered logit or ordered probit) (See Ref. 2) 

4.2. Relation between educational attainment of the individual and 
his/her height 
The second step will be to examine the relation between health status (HS), 
height (H) and educational attainment (EA) of individual i in region j. In 
mathematical terms: 
 

2. HSij = f (Hij, Eaij), 
where the symbols have already been defined. 
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The basic idea here is that height measures the environment in which the 
individual has grown during his first five years of age, and therefore, measures 
the investment in human capital made in him in this stage of his life.  
 
Educational Attainment is a measure of the investment in human capital made 
in this individual after his infancy until his adulthood. 
 
We also intend to estimate a Cobb-Douglas type of function, 
    HSij = aHβEAε 
where, as already expressed, β is the elasticity of health status in relation to H 
and its value will inform us the percentage increase in health status obtained 
when H increases by 1%. The elasticity of health status in relation to 
educational attainment is ε, and it informs us the percentage increase in health 
status obtained when EA increases by 1%. We will be measure the 
contribution of the investment in human capital during infancy to HS and the 
contribution of the investment in human capital from infancy to adulthood to 
health status.  
 

4.3. Relation between income received by the individual and his/her 
height. 
The third step will be to examine the relation between H and income received 
by the individual (Y): 
 
   3. Yij = f (Hij).   
 
We also will estimate a Cobb-Douglas type of function, 
    Y = aHδ  
where,  δ  the elasticity of income in relation to H, gives the percentage 
increase in income obtained when H increases by 1%. We will be able to 
measure the elasticity of income with respect to H by gender and region.  
If δ is increasing this means that variations in human capital (for which H is 
being used as a proxy) are becoming increasing important in determining 
variations in income. 
 
Surveys like PPV have information on family income and on the income of 
the head of the household. Therefore we probably will work in this step just 
with the individuals who are heads of the household (either a male or a 
female). 
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4.4 Towards a more generalized model. 
The fourth step will be to examine the relationship between the income of the 
individual, his/her educational attainment and his/her health status 
 

 4. Yij = f (Hij, EAij, HSij) 
 
This formulation of the model will tell us the importance on the individuals 
income of the investment in human capital he benefited as a child (H), from 
infancy to adulthood (EA) and of his/ her health status. Alternatively, we will 
estimate the model using a multinomial dummy variable for health status (an 
ordered logit or ordered probit).  
 
Another run of the model will use instead of the self-reported health status the 
presence or absence of chronic illnesses. For the reasons explained in step 3, 
we will in this step work with individuals who are heads of the household. 
 
As in the previous steps we will work with Cobb-Douglas type of functions 
and will estimate the elasticities of income relative to height, education and 
health status. 

4.5 Intergenerational Transmission of Human Capital. 
A fifth step will consist in estimating 
 
    5. Hc,j = (Hij, Yij, Eaij) 

where, besides the variables already defined, Hcj is the height of child 
c in region j. As we have already mentioned, given data constraints we 
will be able to work with children in the 10-15 years old age bracket. 
 
This equation will give us the impact of the fathers´ investment in 
human capital in his childhood and his investment in human capital 
from childhood to adulthood and of his present income on his child 
investment in human capital. As in the other steps, the relevant 
elasticities will be calculated. 

5. ANALYSIS OF THE RESULTS 
 
The textbooks on economic development define economic growth as growth 
in income per capita, and economic development as a process that implies 
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transformations in the social structure, such as education, health, nutrition, 
access to housing and sanitation, and that implies in growth in income per 
capita. Therefore, from equation 3. we will be able to assess the contribution 
of nutrition to economic growth, while from equations 1 and 2 allow us to 
asses its contribution to economic development. 
 
We will give emphasis to the analysis of the aspects related to equity. Equity 
in terms of regions, where we will contrast the poorest region of Brazil - the 
Northeast - with the richest - the Southeast – in the aspects of height, 
educational attainment, income and nutrition. And equity on the viewpoint of 
the individual, where we will contrast the aspects of height, educational 
attainment, income and nutrition among persons belonging to the quintiles of 
the income distribution.  
 
One important aspect to be emphasized is that as we will be working with the 
LSMS for Brazil (PPV in Portuguese) and we will be able to add the results 
obtained in this study with the ones that we got when we studied for PAHO 
the equity in health status and access for health services, using Wagstaff 
methodology. 
 
A final chapter will be dedicated to discuss the possible extensions of the 
work using the PNSN and ENDEF. 
 

6. REPORT FORWARDING SCHEDULE. 
 
The progress report to be delivered in November 2002 will contain 
information on the data bank utilized and the estimates of the models referred 
in sections 4.1 and 4.2. The final report, to be delivered in January 2003, will 
contain, besides the material delivered in the progress report, an estimate of 
the models referred in sections 4.3, 4.4, 4.5 and a final chapter of analysis of 
results and comments.  
 

7. References 
Fogel, R. W. "The Impact of Nutrition on Economic Growth" a lecture 
presented at the IHEA 3rd International Conference. 
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