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ABSTRACT

This paper explores the relationship between the physical stature of
Colombians born during the 20th century and several socio-economic
and demographic variables. Using a dataset of more than 225,000 indivi-
duals built with information from judicial background certificates, we
found a sustained growth of the average height of women and men during
the 20th century. The results show significant differences in stature accord-
ing to gender, level of education, occupation, and place and date of birth.
Similarly, health conditions and access to aqueducts significantly affect
height. We found that departmental average height disparities decreased
and the gap across regions closed throughout the century.
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RESUMEN

Este artículo investiga la relación entre la estatura de los colombianos
nacidos en el siglo XX y algunas variables socioeconómicas. Usando una
base de datos de más de 225,000 individuos construida a partir de certifi-
cados de antecedentes judiciales, encontramos un aumento sostenido de la
estatura promedio en mujeres y hombres durante el siglo XX. Los resulta-
dos muestran diferencias importantes en la estatura según género, nivel
educativo, ocupación, y lugar y fecha de nacimiento. Las condiciones de
salud y el acceso a acueductos afectan significativamente la estatura.
Encontramos que las disparidades en la estatura promedio entre departa-
mentos se redujeron y la brecha entre las regiones se cerró a lo largo del
siglo.

Palabras clave: antropometría, altura, bienestar biológico, determi-
nantes socioeconomómicos, convergencia

Códigos JEL: I10, I14, I15, N36

1. INTRODUCTION

The analysis of the long-term evolution of human stature has been
widely used in economic history literature in order to measure changes
in biological welfare in different countries1. Human height has become
an important indicator for studying human well-being given that stature
reflects levels of nutrition and health in childhood and adolescence, and
the environment and socio-economic conditions of the region of upbring-
ing2. Thus, adult height is a reliable measure of well-being because of
reflecting genetic factors and it also sheds light on individuals’ living
conditions.

Anthropometric research has recently taken an interest in analysing
height trends and the long-term relationship between human adult stature
and socio-economic and demographic factors3. Identifying the determi-
nants of adult stature is important in order to comprehend achievements

1 See Galofré-Vilà (2018), Beltran (2015), Bassino (2006), Floud et al. (2014), Heyberger (2014),
Floud et al. (2011), María Dolores and Martinez-Carrion (2012), Peracchi (2008), Steckel (2008),
Komlos (2003), Komlos and Baten (2004), Floud (2004) and Hatton and Bray (2010).

2 See Floud (1994), Fogel (1994), Komlos and Baten (2004), Komlos (2009), and Steckel
(1995b, 2008 and 2009).

3 See Huang et al. (2015), Blum (2013), Schoch et al. (2012), López-Alonso (2007), Guntupalli
and Baten (2006), Ayuda and Puche-Gil (2014), Gyenis and Joubert (2004), and Komlos and Kriwy
(2003).
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made in welfare, health, living standards and, in general, the quality of life
of the population of a country or a region.

Understanding these relationships is essential, especially for Latin
American countries, which have experienced important improvements in
their levels of well-being during the 20th century but are still lagging
behind other countries in terms of economic growth and living standards,
as concluded by Salvatore et al. (2010) in a collective work that analyses the
living standards of eight countries in the region4.

In the case of Colombia, well-being also improved significantly during
the 20th century with progress being made in income per capita, education
and health (Jaramillo-Echeverri et al., 2018). Important advances were also
observed in the population’s biological welfare as the anthropometric litera-
ture in Colombia has shown (Meisel and Vega 2007a,b). Anthropometric
studies in Colombia have benefited from the development of a well-
organised citizen identification system since the early 20th century: the
national identification card, which contains information on adult height,
as did passports and judicial certificates. Thus, the country stands out for
its abundant availability of good quality anthropometric information
since the beginning of the 20th century.

The first study of the evolution of the stature of Colombians dates from
1992. Ordoñez and Polania (1992), based on height information of 14,103
individuals obtained from the national identification card, found that
between 1920 and 1970 the average height of women increased by 8.7 cen-
timetres (cm) and that of men by 7.0 cm. Meisel and Vega (2007b) examine
the stature of Colombians using a large number of observations from
national identification cards and passport records. From the identification
cards, the authors obtained height information for more than 9 million
individuals born between 1905 and 1985. They found a sustained increase
of around 9 cm for both men and women born during these years.
However, individuals from the upper classes (about 16,000 observations),
who had passports, were much taller than average but their stature
remained stable for cohorts born between 1870 and 1919. Meisel and
Vega (2007a) extend the previous analyses by examining the geographical
variation of height during the 1910–1985 period. They found that
Colombia experienced significant regional convergence in average height;
meaning that those departments which were the tallest in 1910 grew
more slowly during the 1910–1985 period than those that were the shortest.
Acosta and Meisel (2013) show that the average height of ethnic groups,
other than Afro-Colombians and the indigenous population, had the

4 The Latin American anthropometric historiography is reviewed by Martínez-Carrion (2009);
Baten (2010) and Salvatore et al. (2010). See also Section 2 for a literature review on the socio-
economic determinants of height for different Latin American countries.
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highest growth rate5. This may be due to the fact that these groups inhab-
ited regions that benefited more from governmental institutional
developments.

The present paper aims to deal with potential differences in adult
height associated with certain socio-economic and demographic charac-
teristics of Colombians during the 20th century. Colombia is an interesting
case study given that the first half of the 20th century was a period of rapid
economic growth, which led to substantial gains in living standards, espe-
cially in education and life expectancy, achieving rapid convergence with
international standards.

Specifically, we contribute to the Colombian anthropometric literature
by econometrically estimating the determinants of the height of women
and men, using a database rich in socio-economic and demographic infor-
mation, which includes 225,805 individuals born between 1920 and 1990,
covering all the country’s regions. Previous research about Colombia does
not include a comprehensive analysis of the determinants of height for
such a long period. In particular, we focus on the effect of education,
age, gender, occupation, size of the municipality of the individual’s birth-
place, the diseases environment (gastrointestinal diseases, respiratory dis-
eases and puerperal diseases) and access to public services on height.
Additionally, we explore inequality and spatial dispersion of stature
between the country’s regions.

Our hypothesis is that the advances made during the 20th century in
health, education and the expansion of public goods provision, especially
sanitary conditions, increased well-being in Colombia, which should be
reflected in anthropometric measures. Previous studies have found evi-
dence of regional convergence in social variables in Colombia (Meisel
and Vega 2007b; Royuela and Garcia 2015); we therefore expect to find a
reduction in the dispersion of height at the departmental level.

The source of our database is the judicial background certificate, which
was issued by the former Administrative Security Department of Colombia
(DAS) during the 20th century6. This data source has not as yet been used
for academic purposes. Our database is an important contribution to
anthropometric literature due to its degree of demographic representative-
ness, the lack of self-reported height measures, its non-truncated nature

5 Afro-Colombians are Colombian citizens of African descent, who came to the country in the
early 16th century as slaves. Afro-Colombians are mainly located throughout the Colombian
Caribbean and Pacific Coast regions, mostly concentrated in Chocó and the Island of San Andrés.

6 The judicial background certificate was necessary to leave the country, work in the public sec-
tor, purchase weapons, sign a contract with the state, and optionally (but required in most cases) to
work in the private sector. Among other characteristics, the certificate reports the person’s height.
When the DAS was dissolved in 2011, the judicial background records were transferred to the
Archivo General de la Nación (General National Archive), which contains more than ten million judi-
cial background certificates issued during the 20th century in the main Colombian towns and cities.
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and its comprehensive information on the socio-economic aspects of the
individuals7.

The econometric results show that, in Colombia, height is determined
by socio-economic and demographic variables. In particular, we find
important differences in stature according to gender, level of education,
occupation, health conditions, access to public services and place and
date of birth. That is, improvements in socio-economic and demographic
variables led to an increase in the well-being of the population, which is
reflected in a steady increase in the stature of both men and women.
Moreover, the results indicate that inequality in stature across departments
decreased considerably throughout the century. We find an inverse rela-
tionship between departmental height growth rate and initial average
height, indicating that departmental disparities in biological well-being
were reduced throughout the 20th century.

The rest of the paper is organised as follows: in the next section, we pre-
sent a historiographical review of the socio-economic determinants of
height. Section 3 describes the data source and methodology. Section 4
presents the secular trends and biological inequalities and discusses the
econometric results. Finally, our conclusions are presented in the last
section.

2. SOCIO-ECONOMIC DETERMINANTS OF HEIGHT: A
HISTORIOGRAPHICAL REVIEW

Anthropometric literature has been interested in analysing the effects of
socio-economic variables on biological well-being indicators such as
height8. Research carried out in several countries has found causal effects
of socio-economic variables on adult height. The sources and the size of
the anthropometric samples found in the literature vary greatly.

In a pioneering work for Great Britain, Floud et al. (1990) examine the
variations in stature of lower-class boys recruited by the Marine Society of
London between 1770 and 1870, and that of men recruited between 1740
and 1914 by the Royal Marines and the British Army. They also compare
the stature of the lower-class boys from the Marine Society with the height
of the upper-class recruits from the Royal Military Academy at Sandhurst
from 1806 onward. They find that the upper-class recruits were 6 inches
taller than the 14-year-old lower-class boys. This result reflects the high

7 As shown in the next section, most of the research on socio-economic determinants of height
uses information based on male recruits or prisoners, considers very few occupations of individuals,
and only examines specific regions of the country under study.

8 For a detailed literature review on the origins of historical anthropometry, see Meisel and
Vega (2007a, Chapter 2). For a review of the anthropometry literature from the late 1970s to
1994 see Steckel (1995a) and from 1995 through 2008, see Steckel (2009).
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degree of inequality and significant socio-economic differences that existed
in Britain at the beginning of the 19th century. The authors also find
remarkable differences in stature by region of residence. Men who resided
in the north of England and Scotland were almost 1.5 cm taller than men
who lived in London and the southwest of England, and men from urban
areas were shorter than men from rural areas, reflecting the urban penalty.

More recently, Huang et al. (2015) explored the differences in height by
socio-economic status among 371,105 Dutch military conscripts born
between 1944 and 1947. The results indicate large differences in indivi-
duals’ statures by education level and their parents’ occupations.
Similarly, Schoch et al. (2012) analyse the height of Swiss conscripts
recruited during the years 1875–1950 and its relationship with social
inequality. The authors find that social-class affiliation was the most
important determinant of differences in the biological standard of living.
For the case of Hungary, Gyenis, and Joubert (2004) investigate the rela-
tionship between socio-economic factors and height, weight and body
mass index of Hungarian first-year university students and military con-
scripts enrolled from 1933 to 1998. These authors find important differ-
ences in height according to parental occupation, educational level,
family composition and place of birth and residence.

Ayuda and Puche-Gil (2014) study the determinants of stature in
Mediterranean Spain’s male population born between 1859 and 1967.
The authors use height information for 82,039 conscripts in the
Valencian region, finding that literate conscripts were almost 1 cm taller
than illiterate ones and agricultural workers were shorter than highly
qualified non-manual workers. For another Spanish region, the
Andalusian city of Antequera, Martinez-Carrion and Camara (2015) ana-
lyse the social differentials in height among young males born between
1859 and 1879 from data collected from military enlistments. The authors
find that peasants presented the lowest average height compared with
other groups and, among the peasants, those that lived in the industrial
periphery were shorter. Martinez-Carrion and María-Dolores (2017)
study the changes in male height and its regional convergence in Spain
and Italy using information for male army recruits born between 1850
and 1980. The results indicate that in both countries, male stature pre-
sented a significant increase in the long run. Particularly in Italy, growth
was more evident from the beginning of the 20th century, whereas in
Spain it started in the 1950s. In both countries, a process of regional con-
vergence was observed during the second half of the 20th century, but the
authors find that Spain presents lower inequality in male height than Italy.

For the industrialisation period of the 19th century in the United States,
Cuff (2005) uses height records for more than 22,000 American Civil War
soldiers recruited in Pennsylvania to examine whether there were differ-
ences in soldiers’ height between the different regions of the state, and
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relates their stature with the degree of trade existing in the soldiers’ region
of birth. The author finds that soldiers from more sparsely populated
regions further away from economically developing areas were taller
than men from populated and more economically integrated regions.
This result can be explained, in part, by the rise in the price of food during
the industrialisation period which made the cost of living higher in cities9.

To analyse the evolution of the stature of the American population in
the 20th century Komlos and Baur (2004) use information on 14,615 adults
born in the United States from the National Health and Nutrition
Examination Survey III, which was collected between 1988 and 1994.
They find that the stature of male Americans had been stagnating and
the height of the youngest female birth cohort (those born in the 1960s)
had decreased. In addition, the height of Americans was lagging behind
that of Europeans. According to the authors, this may be explained by
the greater socio-economic inequality, inferior health care system and
fewer social safety nets in the United States as compared with European
countries, despite the fact that the United States has a higher per capita
income than most Western European and Scandinavian countries.

In the case of Asia, Bassino (2006) examines the effects of per capita
income, health and regional inequality on the stature of Japanese at the
prefecture-level between 1892 and 1941. The source is army conscript
reports, which include information on the number of individuals who
fell into different height intervals in the physical examination at age 20.
The results suggest that there is a relationship between income, health
and height across the forty-seven Japanese prefectures. Bassino et al.
(2018) analyse the relationship between year and province of birth, occu-
pation and education, and the stature of 23,000 Filipino soldiers enlisted
by the U.S. military between 1901 and 1913. Contrary to previous studies,
they find that few socio-economic characteristics of the region of birth had
a significant influence on individual stature. According to these authors,
there was a decline in the nutrition level of the population because the
new resources from the expansion of cash crop exports at the end of the
19th century were used to purchase inedible products. For India,
Guntupalli and Baten (2006) use data from the All India Anthropometric
Survey to examine the evolution and inequality of heights in north, west
and east India during 1915–1944. Their database has 26,154 observations
of male stature. The authors find that the stature of men of India increased
at an extremely slow rate during the interwar period and the Second World
War due to some improvements in health conditions and the increase of
rice imports that compensated the adverse nutritional effects of the reduc-
tion of food production in India as well as the declining per capita GDP.

9 See also the introduction chapter in Salvatore et al (2010).
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Also, during these years the authors did not find evidence of a reduction of
height inequality as a result of a decline in income inequality.

For Africa, Cameron (2003) investigates the consequence of post-
apartheid economic and social transition on the growth and development
of children in South Africa. The author uses a 10-year longitudinal study
that gathers anthropometric information for 4,000 urban children. The
study shows that in the post-apartheid period, the growth rate for white
children continued to be higher than that of non-white children. The
author concludes that child development and growth were not affected
by the social and economic policies implemented in the 1990s and
aimed at improving the living conditions of non-white South Africans.
Kimhi (2003) analyses the socio-economic determinants of the health
and physical fitness of rural families in the southern region of Ethiopia
using data from 583 households surveyed in 1995. The author finds that
height and wealth per capita were positively and significantly correlated
with health at the village level.

For Latin America, López-Alonso (2007) analyses the trend in adult
height from different sectors of Mexican society during the 1850–1950 per-
iod10. To this end, the authors used data from recruitment records of the
Mexican rural and federal militia to obtain information on the height
trends of laboring classes, and data from passport applications to provide
height information for the upper classes. This work portrays the great
socio-economic inequalities in Mexico. On one hand, the average height
of the lower classes stagnated during the Porfiriato regime (1876–1910),
and that of soldiers born in the 1910s and 1920s declined significantly
with respect to previous years, mainly because of food shortages during
the years of the rebellion (1911–1917) and the urban penalty caused by
the early stages of industrialisation. On the other hand, the stature of the
upper classes increased, indicating that these classes benefited from indus-
trialisation. López-Alonso and Velez-Grajales (2015) used a similar data
source to examine the evolution of Mexican adult heights and their rela-
tion to the economic cycles, inequality, wars and institutions in the
1850–1986 period. Data for the additional years (1950–1986) was taken
from the 2000 Mexican National Health Survey and the 2006 Mexican
National Survey on Health and Nutrition. Results are consistent with
López-Alonso (2007) in terms of the unequal living standard patterns pre-
sent among the Mexican population. In particular, people from the north
and center-north regions were 7 cm taller than those from the centre and
southern states. Rural men were shorter than urban men by around half a
centimeter and people with no education were 2 cm shorter than those

10 See Baten (2010) for a detailed review of the existing literature on the long-run evolution of
height in Latin America.
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with primary education, and almost 7 cm shorter when compared with
those with graduate studies11. Carson (2005) examined the height of
Mexican prisoners in American penitentiaries during the late 19th century
and compared their stature with U.S. born prisoners, finding similar
results. His data confirms that Mexican male height tended towards stag-
nation at the end of the 19th century, during the early stages of
industrialisation.

Salvatore (2004a) investigates height trends in northwestern Argentina
during the first half of the 20th century, using Argentine army enrollment
information for 18-year-old conscripts born between 1916 and 1951. The
author finds that the studied region presented significant improvements
in its health and nutrition as well as in stature, which converged within
the region, as differences in heights became smaller over time. However,
in relation to Buenos Aires, the stature of the population of the northwest
did not converge, due to differences in skills, education and socio-
economic status that increased over time. Salvatore (2004b) also analyses
the well-being of Argentines during the first three decades of the 20th cen-
tury using height information for 22,594 recruits born between 1901 and
1934 in Buenos Aires. The author finds that during the Argentine Golden
Age period, years in which there was a significant increase in exports
(1900–1913), net nutrition deteriorated. This author asserts that this per-
iod of fast economic growth generated health and nutrition stress for the
children of the Argentine working classes, partly due to rising prices of
foodstuff and the negative impact of mass immigration on real wages.
Also, the authorities failed to control contagious diseases contributing to
the stagnation of average height. In contrast, during the inter-war period
(1918–1939), years of economic delay, nutrition and health showed steady
improvement, and during World War I and the Great Depression, there
were no significant changes in biological well-being. According to the
author, the re-allocation of consumer expenditure and the substitution
for cheaper foodstuffs may constitute two reasons that explain these
results.

For Chile, Núñez and Perez (2015) perform a meta-analysis of
thirty-eight studies published since 1898 that report height by age. They
examine trends in stature by age of boys from 5 to 18 years old across
socio-economic groups. The authors find that the average decennial
increase in Chilean boys’ height was 0.9 cm for boys of upper socio-

11 For a similar period of analysis, López-Alonso and Condey (2003) found similar results for
Mexico in a previous study. They analysed a database of lower class infantry soldiers as well as
higher-class passport applicants. They found a height gap between these classes of 6 and 7 cm,
the lower-class individuals being the shortest, which also reinforced the social inequality of
Mexico. See also López Alonso (2012) for more details on living standards in Mexico during the
1850–1950 period.
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economic status and 1.2–1.3 cm for boys in lower economic classes. The
results are associated with the expansion, since the 1940s, of social policies
aimed at improving health, nutrition and living conditions of the Chilean
population. Such policies included preventive medicine programs, work-
ers’ social protection programs and the creation of the National Health
Service, among other social programs.

Baten et al. (2009) use anthropometric indicators to compare the stand-
ard of living trends in Argentina, Brazil and Peru during the 19th and early
20th centuries. In particular, for Argentina, they use height information
from military archives in Buenos Aires, considering the height of nearly
7,000 men born between 1875 and 1910. For Brazil, they employ informa-
tion for almost 7,000 male convicts from Rio de Janeiro city jail who were
measured between 1861 and 1903. The authors also use prisoners’ data for
Peru, specifically of 1,139 convicts from Lima and a modest number of
migrants measured between 1866 and 1909. The results show that the
height of Argentines did not increase which confirms previous findings
by Salvatore (2004a, 2004b). In the case of Peru, heights remained at
low levels. In Brazil, the average height did not increase significantly
between 1810 and the 1860s. Following this period, however, it increased
considerably in urban areas, when Brazil presented substantial progress in
nutritional levels.

Lastly, Baltzer and Baten (2008) examine the long-run relationship
between inequality, measured by the coefficient of height variation, and
the degree of economic opening/closing of seven Latin American countries
(Bolivia, Brazil, Dominican Republic, Colombia, Guatemala, Peru,
Nicaragua). For all these countries, information on female height was
taken from the Demographic and Health Surveys for birth cohorts from
1950 to 1979. They find that inequality in general tended to motivate pro-
tectionism. According to the authors, discontent with inequality may have
led these countries to change their policies in favour of closing the
economy.

Most of the previous articles were based on information about male
recruits or prisoners, they considered very few occupations of individuals,
and were limited to examining specific regions of the country under study,
or a restricted period of time. The present paper contributes to the litera-
ture by using a database of 225,805 individuals that covers the entirety of
the Colombian territory for almost a century. It contains anthropometric
information on both women and men and includes several occupations.
Our database is not biased (due to the lack of self-reported height mea-
sures) or truncated.

This is the first study of socio-economic and demographic determinants
of height in Colombian literature that includes variables other than wealth.
In particular, we have information on occupation, education, age, gender,
disease environment, access to public services and the size of the
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municipality of birth. This information allows us to examine potential dif-
ferences in adult height and to explore inequality and the spatial conver-
gence of stature between regions.

3. DATA AND METHODOLOGY

3.1 Data Description

Our main data sources are the judicial background certificates issued by
the former DAS. The certificates are now kept in the General National
Archive, which contains more than ten million judicial certificates issued
during the 20th century throughout the Colombian territory. The certifi-
cates are stored in 25,223 boxes, and all the certificates in a box are
from the same department12. The digitalised packages were chosen by
stratified random sampling, where the strata were the departments13.
Stratified random sampling allows for a very high degree of social repre-
sentativeness. Height measures in the certificates are not self-reported
and non-truncated14. The height reported on the judicial background cer-
tificates corresponds to the height registered on the national identity
card15.

The final sample consists of 225,805 individuals, of whom 42.5 per cent
are women (95,884) and 57.5 per cent are men (129,921) with a national
identification card born between 1921 and 1990 throughout the country
(Table 1)16. The region with the highest number of certificates was the
Andean region, followed by the Caribbean and Pacific regions (Figure 1).
The Andean region was the most economically developed region in the

12 The Colombian territory is currently divided in 32 territorial units or departments. In order
to have a balanced sample for the whole century, more boxes from the departments with a very
small number of observations were digitised. This was the case for Amazonas, Arauca, Huila,
Meta, Magdalena, San Andrés and Chocó.

13 On average, each package contains 122 certificates. A total of 2,127 packages were digitised.
The General Archive did not authorise the digitalisation of certificates of judicial backgrounds of
individuals accused of committing a crime but not subject to a judicial decision. This did not
bias the sample because such certificates represented only 4.8 per cent of the selected boxes.
Each box of unauthorised certificates was replaced by another randomly selected box from the
same department.

14 Frequency distributions are available in Appendix A.
15 Since height in the judicial background certificates is the same as the height reported in the

national identity card, our height measure is the same as that of Meisel and Vega (2007a,b) From
their establishment until 1975, identity cards were only issued for citizens over 21 years of age.
They were later issued for citizens over 18. The authors performed the test proposed by
Ben-David and Papell (1997) in order to prove that there was no structural break in the series
because height started being measured at a different age.

16 Of the 260,163 certificates that were digitalised, 87 per cent were used in the final sample
because not all the individuals were born in our period of interest, and not all of them had a
national identification card.
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country through the 20th century. Despite the fact that in the late 19th cen-
tury the Caribbean region was a main economic driver because of its pri-
vileged location, banana exports and cattle-producing lands (Meisel, 2011),
the Andean region benefitted greatly from the coffee export boom of the
20th century. The Andean region is characterised by the high natural fertility
of its soils and by the favourable ecological conditions for coffee cultivation.
Between 1905 and 1950, coffee accounted for more than 50 per cent of
Colombian exports, reaching peaks of 80 per cent in 1923 and 1950.
Colombia’s industrial development has also been concentrated in the
Andean region since the 1930s The weaving, brewing, cigarette, textile,
clothing and food industries developed mainly in this region (Jiménez and
Sideri 1985). In the Pacific region, mining, fishing, sugar cane and other
extractivist economic activities thrived (Restrepo 2011). The country’s

TABLE 1
DATA OF THE ANTHROPOMETRIC SAMPLE

Variable Observations % Variable Observations %

Sex Education

Women 95,884 42.5 Primary 43,913 21.7

Men 129,921 57.5 Secondary 106,189 52.4

Total 225,805 Technical/
Technician

13,731 6.8

Tertiary 38,934 19.2

Total 202,767

Region Work force17

Amazon 3,567 1.6 Unskilled 63,729 46.2

Andean 147,672 65.4 Skilled 42,637 30.9

Caribbean 31,007 13.7 Students 29,566 21.4

Pacific 37,535 16.6 Armed forces 1,929 1.4

Orinoquia 6,024 2.7 Total 137,861

Total 225,805

Source: Digitised certificates of judicial background issued by the former DAS.

17 The workforce was classified according to the labour types defined by Acemoglu and Autor
(2009). According to the authors, «human capital corresponds to any stock of knowledge or char-
acteristics the worker has (either innate or acquired) that contribute to his or her productivity»
(Acemoglu and Autor, 2009), and it can be either firm-specific or general training. Individuals
with no general training but some firm-specific training were classified as unskilled. Workers
with general training were classified as skilled. Those who report being students were classified
as such. Armed forces include members of the National Police, National Army and Navy.
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main trading port was in this region. The Amazon and Orinoquía regions
were populated mainly by dispersed rural communities. The Amazon region,
on one side, is a mainly dense tropical forest, whereas the Orinoquía is a
sparsely populated plain area. Even nowadays, these two regions are isolated
due to the lack of roads and limited access to public services.

Most of the people who obtained the judicial background certificate
were students (21.4 per cent) or unskilled workers (46.2 per cent). This
is consistent with the fact that most individuals in the sample had regis-
tered primary or secondary education as their highest level of education.
Less than 20 per cent had attended tertiary education.

Substantial improvements took place during the 20th century in terms
of education. For both women and men, there was a significant increase
in the percentage of individuals with secondary and tertiary education
from the first to the last decade accompanied by a decrease in the percent-
age of individuals with only primary education. In the first decade, the edu-
cational attainment distribution was not different for women and men. In
the last decade of the century, the percentage of women and men with ter-
tiary education was 24.8 per cent and 14.5 per cent, respectively (Figure 2).
The difference is statistically significant in favour of women.

FIGURE 1
REGIONAL SAMPLE DISTRIBUTION.

Source: Digitised judicial background certificates issued by the former DAS.
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There was also a substantial change in the workforce composition
during the last century. A significant increase in the percentage of skilled
workers and students took place (Figure 2). Differences between women
and men were unstable throughout the century; the percentage of
unskilled women was considerably higher, and the percentage of students
and skilled women workers was lower than the percentage of men in the
first decade of the century. In the last decade, there were no significant dif-
ferences between women and men in the percentage of unskilled workers
and students, and the percentage of female skilled workers was signifi-
cantly higher than the percentage of male skilled workers (Figure 2).

3.2 Methodology

As the anthropometric literature has shown, adult height is affected by eco-
nomic, social and health conditions in childhood (Steckel 1995a;
Silventoinen 2003; Akachi and Canning 2007). In this section, we investigate
the relationship between the stature of Colombians born in the 20th century
and several socio-economic variables such as gender, education, occupa-
tional activity and size of the municipality where the individual was born.

In particular, the year of birth is an important variable given that, as
mentioned by Ayuda and Puche-Gil (2014), it includes the effect that eco-
nomic, social and political conditions could have on the quality of life. On
the other hand, the level of education reached by the individual would
reflect her/his socio-economic status and its effect on biological well-being
measured by her/his height in adulthood. Occupation also provides infor-
mation about the effect of the individual’s socio-economic status on her/
his height, as it could be considered a proxy for the family’s income
level18. A person’s place of birth can also provide information about the
social, environmental, economic and health conditions of the individual
during the first years, which is a determinant of physical development.

As Silventoinen (2003) remarks, nutrition and diseases in childhood are
the main non-genetic factors affecting body height. Gastrointestinal diseases
(especially diarrhea), fevers and respiratory infections negatively affect
nutrition and, consequently, stature19. It is for this reason that we include
the mortality rate from gastrointestinal and respiratory diseases, as well as
the mortality rate from maternal puerperal diseases in our regression ana-
lysis20. Finally, we include the percentage of households in each department

18 For more details see Ayuda and Puche-Gil (2014).
19 Oxley (2016) mentions several studies that have analysed the relationship between stature

and health, finding a significant negative relationship between height and mortality and height
and morbidity.

20 Information on mortality rates and morbidity comes from Jaramillo-Echeverri et al. (2018).
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covered by aqueducts21. The provision of public services is important since
the decline of mortality and morbidity rates was partly caused by improve-
ments in the provision of public goods, especially regarding sanitary condi-
tions. For an analysis of the contribution of the provision of public services,
namely aqueducts and sewerage, to the reduction in mortality rates from dif-
ferent types of diseases see Jaramillo-Echeverri et al. (2018).

Several models were estimated in order to analyse the socio-economic
determinants of height22. The logarithm of individual height was regressed
on observable characteristics: year of birth, sex, highest level of education
reached (primary, secondary, technical/technological, or university educa-
tion), occupation (unskilled, skilled labour, student, or armed forces),
population size in the municipality of birth, percentage of households in
the department and year of birth covered by aqueducts and mortality
rate (per 1,000 inhabitants) from gastrointestinal infections, respiratory
diseases and puerperal diseases in the department and year of birth23.
We include department fixed effects. In order to identify differential
growth rates, we added interaction terms between sex, education, occupa-
tion and size of the municipality with the year of birth. In Model 1 aque-
duct provision is not included because we consider it an important
determinant of health, so a collinearity problem would arise between
health variables and aqueducts. In Model 2, we include aqueduct provi-
sion, but exclude health variables. Education and occupation are different
measures of human capital that are highly correlated, which is why we
include them separately in two different regressions for each model.

4. RESULTS AND DISCUSSION

4.1 Secular Trend and Biological Inequality

Figure 3 shows the positive trend in the average height of Colombians dur-
ing the 20th century. The average height for women increased by 4.1 cm
between the first and the last decades of the century, and men’s average
height increased by 5.8 cm (Figure 4). This trend is similar to the results

21 Information on the provision of aqueducts by department comes from Jaramillo-Echeverri
et al. (2018).

22 We use linear regressions estimated by Ordinary Least Squares with robust standard errors
and fixed effects.

23 In the case of the population size in the municipality of birth, we constructed a dummy vari-
able that takes the value of 1 if the municipality of birth is ranked among the top 20 according to its
population size. This variable was built from the five demographic censuses for Colombia corre-
sponding to the 20th century. The municipalities that were ranked top 20 by population size varied
over time.
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found by Meisel and Vega (2007b), which include data for the entire
Colombian population in the 20th century. Meisel and Vega (2007b) explain
the improvement in height by the advances in nourishment, urbanisation,
and the fall in food prices due to high investments in transportation since
1950. First, the authors point out that at the beginning of the 20th century,
the diet of labourers in the country was deficient in terms of intake of cal-
ories and protein due to the low wages of the working classes. However,
over the course of the century, calorie and protein consumption increased
due to the growth of GDP per capita which increased at an average annual
rate of 2.3 per cent during 1905–2000. Likewise, improvements in transpor-
tation and the industrialisation of the food sector since 1950 led to a
decrease in the real price of key foods, which had positive effects on average
height. Second, health conditions in terms of personal hygiene, public sani-
tation and medical knowledge improved. For example, according to
Jaramillo-Echeverri et al. (2018), the percentage of deaths from tuberculosis,
pneumonia and gastrointestinal diseases decreased significantly through the
century. Third, urbanisation and economic development led to an increase
in job creation in the industrial and services sectors. As the latter are less
physically demanding (compared with jobs in the rural sector), as discussed
in Fogel (1994), nutrient intake is mostly reflected in increases in height. For
the same reasons, according to Meisel and Vega (2007a) the reduction in
child labour during the century contributed to an increase in average height.
Specifically, by 1965 about 31.9 per cent of children were below their growth
potential, whereas by 2000, the figure had fallen to 13.5 per cent.

FIGURE 3
EVOLUTION OF AVERAGE HEIGHT IN COLOMBIA DURING THE 20th CENTURY.

Source: Digitised judicial background certificates issued by the former DAS.
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Height differentials can be observed for different educational levels. As
the level of education increases, average height increases24. From 1921 to
1990, the average height of individuals with secondary and tertiary

FIGURE 4
EVOLUTION OF AVERAGE HEIGHT IN COLOMBIA DURING THE 20th CENTURY

BY SEX.

Source: Digitised judicial background certificates issued by the former DAS.

24 The only exception is technical and technological degrees, which did not exist or had not
been regulated for the whole of the twentieth century.
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education went up by 0.02 per cent and 0.06 per cent annually, respect-
ively, in the case of women; it did so by 0.04 per cent, and 0.05 per cent,
respectively, in the case of men. The height differentials between skilled
and unskilled workers were 2.2 cm on average throughout the century
for women, and 3 cm for men (Figures 5 and 6). This difference was stat-
istically significant since 1930 for men and women25.

FIGURE 5
EVOLUTION OF AVERAGE HEIGHT IN THE 20th CENTURY BY EDUCATIONAL

LEVEL IN COLOMBIA.

Source: Digitised judicial background certificates issued by the former DAS.

25 See Appendix B.
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Height differences across regions were relatively stable through the cen-
tury, as we can see in Figure 7. On average, people born in the Caribbean
region were significantly taller than the rest of the population until 1970.
According to Meisel and Vega (2007b), this is explained, first, by the
anthropometric characteristics of the large percentage of people with
African ancestors living in the Caribbean region26. Second, the nutritional

FIGURE 6
EVOLUTION OF AVERAGE HEIGHT IN THE 20th CENTURY BY LABOUR FORCE

TYPE IN COLOMBIA.

Source: Digitised judicial background certificates issued by the former DAS.

26 This is also the case for the Pacific region. The presence of mining enclaves that used slave
labour prior to the 20th century in the Pacific region explains the fact that the majority of the
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condition in this region at the beginning of the 20th century was better
than in other regions because it was the country’s main cattle-producing
area and had greater access to fishing activities, leading to a greater con-
sumption of protein by the inhabitants of the Caribbean region.
Conversely, at the beginning of the 20th century, in departments of the

FIGURE 7
EVOLUTION OF AVERAGE HEIGHT IN THE 20th CENTURY BY COLOMBIAN

REGIONS.

Source: Digitised judicial background certificates issued by the former DAS.

region’s population descended from African slaves (Agudelo, 2001). Acosta and Meisel (2013) found
that Afro-Colombians were the tallest ethnic group.
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TABLE 2
EFFECTS OF SOCIOECONOMIC VARIABLES ON ADULT HEIGHT OF

COLOMBIANS BORN BETWEEN 1920 AND 1990: PERCENTAGE DIFFERENCE

Variables Model 1 Model 2

Year of birth 0.02%*** 0.03%*** 0.03%*** 0.04%***

(0.000035) (0.000039) (0.000028) (0.000030)

Sex (male = 1) 5.52%*** 5.38%*** 5.47%*** 5.34%***

(−0.000614) (0.000687) (0.000616) (0.000693)

Sex × year of
birth

0.029%*** 0.029%*** 0.030%*** 0.029%***

(0.000012) (0.000014) (0.000012) (0.000014)

Education
(reference =
primary)

Secondary 1.00%*** 0.98%***

(0.000692) (0.000689)

Technical/
Technological

2.42%*** 2.41%***

(0.001969) (0.001972)

University 2.53%*** 2.50%***

(0.000970) (0.000969)

Secondary ×
year of birth

0.006%*** 0.007%***

(0.000016) (0.000016)

Technical/
Technological-
× year of birth

−0.010%*** −0.009%***

(0.000036) (0.000036)

University ×
year of birth

0.003%*** 0.003%

(0.000021) (0.000021)

Top 20 (refer-
ence = rest)

Top 20 (muni-
cipality size)

0.22%*** 0.49%*** 0.19%** 0.44%***

(0.000844) (0.000957) (0.000849) (0.000962)

Top 20 × year
of birth

0.006%*** 0.004%** 0.006%*** 0.005%**

(0.000017) (0.000020) (0.000017) (0.000020)
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TABLE 2 (Cont.)

Variables Model 1 Model 2

Occupation (ref-
erence =
unskilled
labour force)

Skilled labour 1.18%*** 1.14%***

(0.000803) (0.000810)

Student −0.06% −0.07%

(0.001112) (0.001116)

Armed forces 1.53%*** 1.64%***

(0.004014) (0.004077)

Skilled
labour × year
of birth

0.002% 0.003%

(0.000017) (0.000017)

Student × year
of birth

0.018%*** 0.018%***

(0.000021) (0.000021)

Armed forces ×
year of birth

−0.021%*** −0.023%
***

(0.000071) (0.000072)

Diseases

Gastrointestin-
al disease mor-
tality rate

−0.002%** −0.001%

(0.00001) (0.000007)

Respiratory
disease mortal-
ity rate

−0.001%** −0.002%***

(0.00001) (0.000005)

Puerperal dis-
ease mortality
rate

−0.006%*** −0.017%***

(0.00003) (0.000027)

Public service
provision

0.61%*** 0.91%***
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Andean region such as Cundinamarca and Boyacá, daily per capita con-
sumption of meat was 4 times lower than that of departments located in
the Caribbean region (Meisel and Vega, 2007a). Third, as mentioned earl-
ier, through the 20th century, the benefits of industrialisation and
the expansion in coffee exports had a positive impact on the Andean region,
leaving behind other regions. Therefore, the Andean region, which started
the century with the second lowest average height, was the region with the
highest growth rate in the 20th century. This shows convergence for both
men and women because the Caribbean and the Andean region had the
lowest and the highest average annual growth rates in height, respectively.

4.2 Socio-Economic Height Determinants

Table 2 presents the results of the econometric estimates and Table 3 dis-
plays the estimations of the annual growth rate for stature by variable com-
pared with its corresponding reference category27. Results from Table 2
indicate that the effects of almost all socio-economic and health variables
on height are significant. The year of birth is positive and significant in all
models, meaning that average height increased over time in Colombia.
Birth cohorts gain around 0.02 per cent and 0.04 per cent in adult height
with respect to the cohort born a year before (Table 2). Men are 5.4 per
cent taller than women and the interaction term between sex and year of
birth indicates that men grew annually 0.03 percentage points more than

TABLE 2 (Cont.)

Variables Model 1 Model 2

Aqueduct
provision

(0.000974) (0.001191)

Departmental
fixed effects

YES YES

Departmental*
year of birth

YES YES

Constant 153.08*** 154.16*** 151.10*** 151.32***

(0.002175) (0.002428) (0.001429) (0.001613)

Observations 196,044 131,514 192,269 128,932

R2 0.44342 0.428353 0.443960 0.429384

Sources: See text.
Notes: Robust standard errors in parentheses, ***P < 0.01, **P < 0.05, *P < 0.1.
Percentage difference is estimated from OLS coefficients. It is equivalent to (eb̂ − 1) × 100.

27 These estimations are based on the estimated regression coefficients in Model 1.
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women. Table 3 shows that the predicted average height of men born in
1921 was, ceteris paribus, 8.5 cm more than that of women, and this gap
widened to 12 cm for individuals born in 1990.

Regarding education, individuals with more education are taller on
average (Table 2). An individual’s level of education reflects the socio-
economic status of her/his family and its effects on nutrition and health,
because families would have a greater capacity to acquire better quality
foods and better nutrients, as well as access to better health services and
better hygiene habits (Chanda et al. 2008). Our results indicate that com-
pared with individuals with primary education, those with secondary edu-
cation are 1 per cent taller, technicians 2.4 per cent taller, and university
students 2.5 per cent taller on average (Table 2). Additionally, individuals
with secondary education have a higher growth rate, which means that
the gap with respect to the reference category widens over time. Table 3
shows that, on average, individuals born in 1990 with secondary education
were 2.2 cm taller than those with primary education, and individuals with
tertiary education were 4.2 cm taller than those with primary education.

Individuals who were born in large municipalities are slightly taller
than those who live in smaller municipalities (Table 2). Individuals born
in the top 20 larger municipalities grew 0.01 percentage points more annu-
ally than those born in smaller municipalities, on average (Table 3).
Concerning occupation, our model estimates that skilled workers were tal-
ler than any other occupation during the period under study, except for
armed forces at the beginning of the century. Students were not signifi-
cantly taller than unskilled workers on average, but did have a significantly
higher growth rate, which translates into a higher average height through-
out the century. Students were almost 2 cm taller and skilled workers were
2.1 cm taller than unskilled workers at the end of the period (Table 3).

In line with the literature, we find a negative and significant relationship
between an individual’s height and mortality rates from gastrointestinal,
respiratory and puerperal diseases that occurred at the time, and depart-
ment of birth. For example, Schmidt et al. (2009) examine the relationship
between post-neonatal mortality, as a proxy for adverse environmental fac-
tors, mainly poor nutrition and infections and conscript height in
European countries. The authors find a negative relationship between
these variables. Interestingly, puerperal diseases have the largest effect
on adult height compared with other diseases. An additional death (per
thousand individuals) from puerperal diseases in the year and department
of birth leads to a 0.01 per cent reduction in adult height (Table 2). These
results are consistent with the literature which finds that maternal health is
vital for child health and development28.

28 See, for example, Bhalotra and Rawlings (2011).
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TABLE 3
ESTIMATION OF AVERAGE HEIGHT (CM) IN 1921 AND 1990 AND ITS ANNUAL GROWTH RATE BY

SOCIO-ECONOMIC INDICATOR

Gender

Reference

P-value*Female Male

Average height 1921 154.1 162.6 0.000

Annual growth 0.02% 0.05% 0.000

Average height 1990 156.6 168.6

Education Primary Secondary P-value* Technical P-value* Tertiary P-value*

Average height 1921 154.1 155.6 0.000 157.8 0.000 158.0 0.000

Annual growth 0.02% 0.03% 0.100 0.01% 0.007 0.03% 0.221

Average height 1990 156.6 158.8 159.3 160.8

Municipality size

Not in top 20
municipality

size

Top 20
municipality

size P-value*

Average height 1921 154.1 154.4 0.009

Annual growth 0.02% 0.03% 0.000

Average height 1990 156.6 157.6

Labour force type Unskilled Skilled P-value* Student P-value* Armed forces P-value*

Average height 1921 154.1 155.9 0.000 154.0 0.571 156.4 0.000

Annual growth 0.02% 0.03% 0.260 0.04% 0.000 0.003% 0.003

Average height 1990 156.6 158.7 158.5 156.7
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Diseases 1% increase
in GMR1

P-value*

Average height 1921 154.1 153.79 0.002

1% increase
in RMR1

Average height 1921 154.1 153.90 0.010

1% increase
in PMR1

Average height 1921 154.1 153.10 0.008

Aqueduct 1 pp
increase of
aqueduct
provision1

P-value*

Average height 1921 154.1 155.02 0.000

Sources: See text.
Notes:
*P-value of the difference with respect to the reference category.
1In the department and year of birth.
GRM, gastro-intestinal mortality rate; RMR, respiratory mortality rate; PMR, puerperal mortality rate.
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As expected, a larger provision of aqueducts affects stature positively.
For instance, a one-percentage-point increase in aqueduct coverage
increases height by almost 1 per cent (Table 2). This is a key finding in
terms of public health policy. As found in Jaramillo-Echeverri et al.
(2018), the expansion of the aqueduct and sewerage infrastructure during
the 20th century in Colombia had a positive impact on the decrease of the
gastrointestinal mortality rate in the country. Specifically, they found that,
on average, a 30 per cent increase in aqueduct coverage, reduced this mor-
tality rate by between 5.5 per cent and 7.3 per cent, and the impact of the
provision of sewerage reduced the rate by between 11 per cent and 12 per
cent. As explained above, height is affected by the health conditions in
which a child grows. Thus, it can be argued that better sanitary conditions
lead to better health conditions, which has positive repercussions on
height.

In summary, the results suggest statistically significant differences in
adult height according to sex, level of education, place of birth, occupation
and date of birth. Likewise, disease and aqueduct provision significantly
affect stature. The results for Colombia are similar to those found in the
literature for other countries such as Spain, The Netherlands, Hungary
and Japan, among others, where socio-economic status plays an important
role in stature29.

4.3 Convergence Analysis

In this section, we explore the spatial convergence of stature across
Colombian departments. This analysis is important given the disparities
in the individuals’ height observed across regions (Figure 8). To this end,
we use two measures frequently employed in the literature of economic
growth, namely beta convergence (β) and sigma convergence (σ), which
are useful to test convergence in the indicators of biological well-being30.

To estimate the β-convergence, we regress the growth rate of average
height over the 1920–1990 period, and its initial level31. If b̂ is negative,
then there is β-convergence, which means that the departments where
the initial stature was higher show a lower height growth rate during the
period analysed, and inversely, departments lagged in terms of height

29 See Ayuda and Puche-Gil (2014), Gyenis and Joubert (2004), Bassino (2006) and Huang et al.
(2015).

30 Several analyses of convergence of biological indicators across regions, particularly height,
have been carried out, for example by Bassino (2006), Chanda et al. (2008), Komlos, (2007),
Salvatore (2004a, b), and Meisel and Vega (2007b).

31 The methodology for estimating β-convergence is taken from the literature on economic
growth (e.g. Barro, 1991, and Barro and Sala-i-Martin, 1992), which analyses whether poor coun-
tries/regions tend to grow faster than rich countries/regions.
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FIGURE 8
GEOGRAPHICAL DISTRIBUTION OF AVERAGE HEIGHTS: FIRST VS. LAST

DECADE OF THE 20th CENTURY (CENTIMETERS) IN COLOMBIA.

Source: Digitised judicial background certificates issued by the former DAS.
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grow more rapidly. Specifically, we estimate the equation:

Dln(h) j,T = a+ bln(h) j,0 + 1j ([1])

where ln(h)j,0. is the natural logarithm of the initial height in department j,
εj. is the error term, and Δln(h)j,T is the annual rate of height growth over
the 1920–1990 period32.

Figures 9 and 10 show the relationship between the growth rate for
height and its initial level during the period analysed for males and
females, respectively. The figures suggest that the relationship between
the initial height and the growth rate is negative.

Table 4 presents the results of the estimation of equation [1]. The esti-
mated β coefficient is negative and significant, indicating that a
β-convergence of height took place in Colombia across departments for
both women and men during the 20th century. In particular, the magni-
tude of the β-coefficient for males implies that it takes approximately 85
years to eliminate one-half of an initial gap in men’s stature, with a

FIGURE 9
β-CONVERGENCE ACROSS COLOMBIAN DEPARTMENTS: MEN BORN BETWEEN

1920 AND 1990.

Source: Digitised judicial background certificates issued by the former DAS.

32 In order to obtain robust results, our measure of initial height is the average of the first
decade.
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speed of convergence of around 0.8 per cent/year (Table 4). For women,
the speed of convergence is slightly higher, 1.0 per cent/year, which
implies that it takes nearly 67 years to eliminate one-half of the initial
gap in women’s height 33.

These convergence rates for stature are similar to those found in previ-
ous literature34. However, they are lower than those estimated for per
capita income. Barro and Sala-i-Martin (1992) find that the β-coefficient
(across different datasets) is between 2 per cent and 3 per cent/year,
which implies that it takes 25–35 years to eliminate one-half of an initial
gap in per capita incomes.

Furthermore, Figure 11 shows the results of σ-convergence, estimated
as the coefficient of variation (CV) between departments for men and
women’s height and mean height35. The CV is expected to fall over time
if there is convergence among departments in the average stature of indi-
viduals. The graphs show that a process of rapid reduction in the

FIGURE 10
β -CONVERGENCE ACROSS COLOMBIAN DEPARTMENTS: WOMEN BORN

BETWEEN 1920 AND 1990.

Source: Digitised judicial background certificates issued by the former DAS.

33 Following Barro and Sala-i-Martin (1992), we calculate the equation: ln (2)/β = t, in order to
estimate the years (t) needed to eliminate one-half of the initial gap.

34 Komlos (2007), Bassino (2006), Chanda et al (2008) and Meisel and Vega (2007b).
35 The CV corresponds to the standard deviation of the indicator divided by its mean.
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dispersion of men and women’s heights took place between the Colombian
departments from 1920 to 1990. As observed, the CV indicates relatively
high stature inequality during 1920s and 1930s, which later diminished.

The fall in dispersion occurred during the second half of the 20th cen-
tury, and may be partly due to the economic, demographic and epidemio-
logical transformations that took place in this period, resulting in
significant progress in living standards for the Colombian population. As
mentioned by Jaramillo-Echeverri et al. (2018), the mortality rate declined
from 23.4 deaths per thousand inhabitants in 1905 to about 5.5 in 2000.
During this same period, the infant mortality rate decreased from 186
deaths per 1000 births to twenty-seven. Likewise, life expectancy at birth
increased from 35 to 73 years during the same period. Regarding epi-
demiological transformations, the authors illustrate that during the 20th

century, the percentage of deaths from tuberculosis, gastrointestinal dis-
eases and pneumonia decreased between 1925 and 2005, from 4.25 per
cent to 0.5 per cent, from 16 per cent to less than 1 per cent, and from 9
per cent to slightly more than 3 per cent, respectively. This, together
with the implementation of various public policies, helped to improve
the population’s nutrition levels, contributing positively to their immune
system, health and quality of life in general. In particular, since the
1950s, we observe significant improvements in public health and sanitary
conditions, higher per capita income and better nutrition36.

TABLE 4
β-CONVERGENCE: MEN AND WOMEN BORN BETWEEN 1920-1990

Men Women

Annual height growth rate

Annual
height

growth rate

Ln(initial level of height) −0.00797*** −0.0102***

(0.0013) (0.0018)

Constant 0.0413*** 0.0517***

(0.0067) (0.0091)

Observations 28 28

R2 0.575 0.552

Sources: See text.
Notes: Standard errors in parentheses ***P < 0.01, **P < 0.05, *P < 0.1.
The departments of Guainía, Guaviare, Vichada and Vaupés are grouped due to lack of data

availability.

36 For example, protein consumption increased from 39.65 g/person/day in 1946 to 65 g/person/
day in 2000 (see Jiménez, 2014).
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FIGURE 11
σ −CONVERGENCE FOR THE COLOMBIAN DEPARTMENTS: COHORTS BORN

BETWEEN 1920 AND 1990.

Source: Digitised judicial background certificates issued by the former DAS.
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In the case of men, the CV went from 0.9, on average, during the 1920s
to approximately 0.52 in the late 1980s37. On the other hand, the CV of the
stature of women born during the 1920s was 1.6 on average, and reduced
to 0.57 by 1990, which means that the dispersion among the departments
in the average stature of women decreased rapidly, evidencing a slightly
faster process of convergence of height than in the case of men.
Figure 11 shows a negative correlation between mean height and depart-
mental inequality. In the case of men, the correlation is −0.87, and for
women it is −0.93.

5. CONCLUSIONS

In this paper, we analyse the evolution, the determinants and the pro-
cess of convergence of the stature of Colombian women and men during
the 20th century as an indicator of biological well-being. In particular,
we make a quantitative contribution to the literature by econometrically
estimating the socio-economic and demographic determinants of height,
also including health conditions, the provision of public services and the
size of the individual’s municipality of birth in Colombia. We also contrib-
ute with a new dataset based on judicial background certificates; a sample
of more than 225,000 observations that are non-truncated, not self-
reported and highly representative of the Colombian population.

Our results show that both women and men born between 1920 and
1990 experienced significant improvements in their biological well-being
as their average height increased substantially throughout the century.
On average, women’s height increased by 4.1 cm between the first and
the last decades of the century, and men’s height increased by 5.8 cm.
These improvements were due to the sustained economic growth that
Colombia registered during the 20th century. Higher income resulted in
better nutrition, improvements in health conditions, access to public ser-
vices and progress in education, leading to improvements in the popula-
tion’s standard of living.

The results from the econometric estimations indicate that men are 5.4
per cent taller than women, individuals with more education are taller on
average, people who were born in large municipalities are slightly taller
than those who live in smaller municipalities, and students and skilled
workers were taller on average than unskilled workers, and all of these
gaps widen over time.

Larger provision of aqueducts affects stature positively, while mortality
rates from gastrointestinal, respiratory and puerperal diseases have a

37 In order to be consistent with β-convergence, the CV was estimated using departments as
observations.

ADOLFO MEISEL-ROCA/MARÍA TERESA RAMÍREZ-GIRALDO/DANIELA SANTOS-CÁRDENAS

330 Revista de Historia Económica, Journal of Iberian and Latin American Economic History

https://doi.org/10.1017/S0212610919000053 Published online by Cambridge University Press

https://doi.org/10.1017/S0212610919000053


negative effect. These are key findings in terms of public health policy since
we provide evidence regarding the relevance of sanitary conditions.

Finally, the results indicate that there was a significant decrease in
regional disparities in height during the 20th century. That is, there was a
lower height growth rate in those departments in which the population
was the tallest in 1920, compared with departments with shorter average
initial height. This result ratifies previous findings regarding regional con-
vergence of social indicators despite non-convergence in per capita income.
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APPENDIX A

FIGURE A1

FREQUENCY DISTRIBUTION OF FEMALE HEIGHT.

Source: Digitised judicial background certificates issued by the former DAS.
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FIGURE A2

FREQUENCY DISTRIBUTION OF MALE HEIGHT.

Source: Digitised judicial background certificates issued by the former DAS.
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APPENDIX B

TABLE B1
AVERAGE HEIGHT: SKILLED VS. UNSKILLED WORKERS.

Birth cohort

Women

Skilled Unskilled Difference P-value Observations

1921–1925 155.75 156.88 1.13 0.17 463

1926–1930 155.81 156.35 0.55 0.35 755

1931–1935 155.65 156.71 1.05 0.04 1083

1936–1940 156.00 157.51 1.51 0.00 1533

1941–1945 156.24 158.17 1.93 0.00 1909

1946–1950 156.56 158.21 1.65 0.00 2382

1951–1955 157.27 159.21 1.94 0.00 2908

1956–1960 157.38 159.57 2.19 0.00 4205

1961–1965 157.78 159.84 2.06 0.00 5621

1966–1970 158.22 160.14 1.92 0.00 5801

1971–1975 158.37 160.45 2.08 0.00 5451

1976–1980 158.72 160.38 1.65 0.00 6038

1981–1985 158.84 160.72 1.89 0.00 5111

1986–1990 158.58 160.40 1.82 0.00 2465

Birth cohort

Men

Skilled Unskilled Difference P-value Observations

1921–1925 164.88 166.66 1.78 0.00 1191

1926–1930 165.13 166.99 1.86 0.00 1605

1931–1935 164.97 167.11 2.14 0.00 1882

1936–1940 165.33 167.32 1.99 0.00 2646

1941–1945 165.61 168.43 2.81 0.00 3033

1946–1950 166.30 168.86 2.56 0.00 3722

1951–1955 166.72 169.71 2.99 0.00 4180

1956–1960 166.96 169.79 2.83 0.00 5761

1961–1965 167.58 170.59 3.01 0.00 7044

1966–1970 168.68 171.49 2.81 0.00 6856

1971–1975 169.31 172.20 2.89 0.00 6013

1976–1980 170.04 172.71 2.67 0.00 5569

1981–1985 170.08 172.49 2.41 0.00 4143

1986–1990 169.63 172.03 2.4 0.00 1956

Source: Digitised judicial background certificates issued by the former DAS.
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TABLE B2
AVERAGE HEIGHT: SECONDARY VS. TERTIARY EDUCATION.

Birth cohort

Women

Secondary Tertiary Difference P-value Observations

1921–1925 157.73 155.47 −2.26 0.13 128

1926–1930 158.35 156.41 −1.94 0.06 238

1931–1935 157.22 157.07 −0.158 0.85 437

1936–1940 157.71 158.50 0.784 0.17 731

1941–1945 157.82 158.93 1.11 0.01 1200

1946–1950 157.55 158.92 1.38 0.00 2206

1951–1955 158.28 159.78 1.5 0.00 3376

1956–1960 158.18 160.29 2.11 0.00 5429

1961–1965 158.55 160.40 1.85 0.00 7526

1966–1970 158.71 160.53 1.81 0.00 8256

1971–1975 158.91 160.96 2.06 0.00 7637

1976–1980 159.02 160.78 1.76 0.00 8933

1981–1985 159.34 161.13 1.79 0.00 9846

1986–1990 159.58 161.49 1.91 0.00 7355

Birth cohort

Men

Secondary Tertiary Difference P-value Observations

1921–1925 166.85 168.79 1.94 0.04 291

1926–1930 167.54 170 2.46 0.00 447

1931–1935 167.09 169.79 2.7 0.00 607

1936–1940 167.6 169.77 2.17 0.00 1076

1941–1945 167.73 170.52 2.78 0.00 1788

1946–1950 168.09 170.58 2.48 0.00 3056

1951–1955 167.91 171.3 3.39 0.00 4608

1956–1960 168.02 171.29 3.27 0.00 7086

1961–1965 169.02 172 2.98 0.00 9434

1966–1970 169.91 172.77 2.86 0.00 10012

1971–1975 170.42 173.3 2.88 0.00 9274

1976–1980 170.78 173.63 2.85 0.00 10058

1981–1985 171.09 173.73 2.65 0.00 10734

1986–1990 171.34 173.65 2.31 0.00 8113

Source: Digitised judicial background certificates issued by the former DAS.
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