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Adult height with military data has been analysed to investigate the secular trend in past societies. 
This paper analyzes the secular trend in Castile-Leon, in the interior of Spain,  and provides evi-
dence of the nutritional status in during the transition from traditional to modern society. The Cas-
tile-Leon sample contains 28,945 observations of men born in 1838-1948 (recruits of 1858-1969). 
The sample links with INE regional data of the cohorts born in 1934-1980 (recruits of 1955-1999). 
The secular trend, cycles and territorial, environmental and social inequalities are analyzed. Evolu-
tion in stature was subject to cycles conditioned by environmental and economic circumstances. 
Mean height in the 19th century reveals situations of malnutrition in comparison to other Spanish 
regions until the end of the 19th century. Stature deterioration was more evident in urban environ-
ments and among day labourers. Improvement of the nutritional status was significant in the first 
half of the 20th century,  with less impact of the Civil War 1936-39 and post-war era being obser-
ved than in other regions of Spain.  The evolution of stature in the second half of the 20th century 
allows catching a glimpse of the gains that,  in terms of biological well-being, were reached by the 
generations born after the Second World War.
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Introduction
In the last decade, the interest of physical anthropologists and economic historians has increa-

sed in exploring the evolution of adult stature and secular changes in body size during the last cen-
tury in order to evaluate the impact of economic development and the process of modernization on 
well-being and living standards of the Spanish population (Mesa et al. 1993; Mesa, Marrodán and 
Fuster 2002; Rosique et al 2001; Rebato 1998; Martínez-Carrión 2002; Quiroga,  2001). Utilizing 
anthropometric measures, secular changes in growth since the end of the 19th century towards a 
taller adult height has been well documented by social researchers, public health specialists, physi-
cal anthropologists and historians within the three past decades in almost every country in Europe, 
North America, Australia and Japan (Cole 2003, Tanner 1992; Bodzsár and Susanne 1998; Komlos 
and Baten 1998; Steckel and Floud 1997; Steckel 1995, 2009; Fogel 2004). 

The drop in stature at the beginning of Spanish industrialization,  the existence of cycles in the 
secular tendency of stature during the nineteenth and twentieth centuries,  and marked urban-rural 
differences and social and environmental inequalities have been documented. Improvements in 
income and health in conjunction with general progress in living standards have made possible 
significant increases in the size of Spaniards, which has increased by an approximate average of 12 
cm in the course of the 20th century: from an estimated average of 163 cm among 20-year-old 
recruits around 1900 to 175 cm at the end of the 1990s (Gómez-Mendoza and Pérez-Moreda 1995; 
Martínez Carrión 2007). With Madrilenian population data and applying the model Prece-Baines 
1, Rosique et al. (1993) obtain similars results.
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This work aims to evaluate the biological living standard from the height of conscripts in Cas-
tile and Leon, one of the less economically developed regions in the modern Spain. Placed within 
the territories of the Duero River Basin, Castile and Leon was the political heart of the empire and 
the driving force for demographic and economic change of the Crown of Castile and of the penin-
sular kingdoms in the 15th and 16th centuries. With the 17th century a gradual loss in its economic 
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Figure 1. Distribution of heights by centimetres in the sample of Castile and Leon. Density function. Source: Archivo(s) 
Municipal(es). Sección Quintas. Actas de Reclutamiento y Reemplazo (Conscription and Replacement Records).



power came in spite of slight progress 
observed at the end of the 18th century 
and after the Liberal Revolution, Castile 
and Leon developed a model of econo-
mic growth of “agrarian capitalism”, 
based on extensive rain fed agriculture 
and in the exploitation of their products, 
but incapable of guaranteeing economic 
progress during the twentieth century 
(García-Sanz 1994; Moreno-Lázaro 
2001, 2006). The objective of this work 
is to inquiry into the impact this model 
of economic growth had on human 
growth. The present paper analyzes the 
secular trend, shows urban-rural differences according to the young men’s residence, and also 
analyzes social differences according to professions. Thus, social inequality and the evolution of 
the biological standard of living are explored.

Subjects and methods
Data on stature of the sample comes from the Records of Recruiting and Replacement found in 

the Municipal Archives of the town halls, in the corresponding sections of Conscripts of the 
cohorts of 1838-1948 (Figure 1). The sample is composed of 28,945 young men measured in 14 
municipalities, pertaining to four provinces of the north of the region (Burgos, Palencia,  Vallado-
lid,  and Zamora).  Similarities in 
habitat, productive specialization 
and orographic singularities of 
the region determined the samp-
le: Three provincial capitals 
(Burgos, Palencia and Zamora); 
two localities situated in the Pa-
lentine Mountains (Alar del Rey 
and Aguilar de Campoo); others 
situated in Aliste (San Vitero and 
Ferreruela de Tabara), a Zamo-
ran extremely poor region close 
to Portugal, Fuentesauco, also a 
town in Zamora, and six munici-
palities in Tierra de Campos.

How representative is our 
evidence? Our data benefit from 
the fact that the entire male po-
pulation was recorded in that 
country's national data sources. 
Our data are normally distributed 
or Gaussian and do not suffer 
from typical truncation pro-
blems.

Table 1 shows the main so-
cial-professional characteristics 
of the population studied the 
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Table 1. Composition of the sample by recruitment period.

 1858-1899 1901-1936 1937-1969
Conscripts  14,090 16,289 3,587
Municipalities 9 12 8
Provinces 4 3 3
Urban conscripts (%) 73.4 77.8 43.9
Rural conscripts (%) 26.5 22.1 56.0
Working conscripts (%) 89.2(b) 89.3 89.7
Primary sector (%) 36.6(b) 29.21 56.1
(b) Data of 1878-1899.
Source: Archivo(s) Municipal(es). Sección Quintas. Actas de 
Reclu tamiento y Reemplazo (Conscription and Replacement 
Records).

Table 2. Conscripts with height data stunting and mean height (cm) of 
conscripts in Castile and Leon standardized at age 21.

Birth Total Conscripts Stunting Stunting Mean
 Cohort conscripts with height (less than  %  Height
  data 156 cm)
1838-40 742 632 108 17.1 161.21
1841-45 2,171 1,872 309 16.5 161.44
1846-50 2,132 1,825 237 13.0 162.10
1851-55 1,292 1,050 196 18.7 161.10
1856-60 1,787 1,501 356 23.7 159.94
1861-65 1,770 1,472 288 19.6 160.84
1866-70 1,695 1,555 381 24.5 160.82
1871-75 1,872 1,687 461 27.3 160.11
1876-80 2,086 1,882 439 23.3 161.40
1881-85 1,841 1,541 287 18.6 161.47
1886-90 2,101 1,810 239 13.2 162.08
1891-95 2,063 1,612 232 14.4 162.16
1896-00 2,012 1,526 183 12.0 162.52
1901-05 2,274 1,765 194 11.0 164.12
1906-10 2,313 1,871 194 10.4 163.06
1911-15 2,637 2,134 192 9.0 163.21
1916-20 894 481 47 9.8 162.83
1921-25 1,185 966 56 5.8 163.38
1926-30 808 642 38 5.9 164.60
1931-35 171 153 2 1.3 165.08
1936-40 196 182 7 3.8 165.04
1941-45 265 219 5 2.3 166.84
1946-48 155 131 9 6.9 166.14

Source: Archivo(s) Municipal(es). Sección Quintas. Actas de Reclutamien-
to y Reemplazo (Conscription and Replacement Records).



majority urban. There were not significant changes in the levels of activity throughout the period 
analyzed.  The main manufacturing activities in the mid-19th century and at the early 20th century 
were: the wool textile industry in Palencia and Astudillo,  the flour and biscuit industry in Aguilar 
and Alar del Rey, the paper industry and tannery in Burgos; and the alcohol and chocolate industry 
in Zamora.

In the chosen localities, almost all types of agrarian production known in the region are found, 
determined by orography, water resources, and availability of means of transport: the subsistence 
agriculture in the Palentine Mountains and Aliste, the commercialized horticulture in Fuentesauco 
together with extensive rain fed agriculture in Tierra de Campos. In addition to the strong urban 
component in the sample, the greatest disadvantage is seen in the changes that came about in the 
recruiting age. In Spain the age at which men were measured changed four times during the period 
our data are drawn from. Between 1859 and 1905 heights were measured at age 20, except from 
1885 to 1901 when the recruitment age was 19. Furthermore, in 1907 the recruitment age increa-
sed to 21 years. Granted that the nutritional status is poor –as occurred in Spain during the nine-
teenth century, at least - final height often is reached at a later age, as specialized literature has 
reiterated (Bogin 1999), we even think that our sample was probably growing till the age of 21. 
Thus, we present data of standardized heights at age 21: we add 0.5 cm to age 20 and 1.4 cm to 
age 19, following others estimates of growth of the sample analysed in some Spanish municipali-
ties between 1858-1936 drafts (Martínez-Carrión and Moreno-Lázaro 2007).

Secular trend in Castile and Leon

4

Figure 2. Mean height standardized at age 21 in Castile and Leon sample and Castile and Leon INE data by cohorts of 
birth (1838-1980). Source: Archivo(s) Municipal(es). Sección Quintas. Actas de Reclutamiento y Reemplazo (Conscrip-
tion and Replacement Records), INE: Ministerio de Defensa (Madrid). Actas de Reclutamiento y Reemplazo (Conscrip-

tion and Replacement Records).



Results and discussion
a) Secular trend

Figure 2 and Table 2 present the results on the evolution of stature in Castilian and Leonese 
young men in the long period studied. Figure 2 corrects the biases caused by the changes in re-
cruitment age making use of the estimates included in Table 2. According with the data,  the mean 
height of 161.2 cm for those born in the period from 1838-1840 reaches 166.1 cm in the period 
1946-1948. Height increased 4.9 cm, thereby using the start and the end of the series as a referen-
ce. The increase was nearly 0.5 cm per decade between the birth cohorts of 1840s and 1940s.  
Between those born in 1830s and 1980s, Castilian men increased in height by almost fourteen cen-
timetres. The trend of the heights in Castile and Leon was not one-way, but rather it was subjected 
to fluctuations. The data shows the existence of cycles in secular tendency, its greatest deteriora-
tion being registered in the mid-19th century.  
b) Decline of stature  and stunting in the mid-19th century

Series suggest a drop in the height of the young Castilian and Leonese men born from 1846-50 
to 1855-60. In this time lapse, the mean stature in the region shrank by 2.1 centimetres, coinciding 
with a fall in real salaries,  the impact of the subsistence crises and consequently, reduced possibili-
ties of acquiring food (Moreno-Lázaro 2002, 2006). The deterioration undergone by the mean 
height in Castile & Leon in the middle decades of the century has been observed with irregular 
intensity in other more industrialized Spanish and European regions (Komlos 1998, Komlos and 
Baten 1998; Steckel and Floud 1997). 

Additionally indicative is the percentage of conscripts with insufficient height,  the young men 
who did not reach the minimum height of 156 cm required for joining the army and the posterior 
military assignment. The deterioration of stature in the middle decades of the 19th century is ob-
served in the draft of 1880 (born in 1860), in which the number of conscripts with a height under 
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Figure 3. Conscripts with heights less than 156 cm by years of recruitment (1858-1969). Source: Archivo(s) Munici-
pal(es). Sección Quintas. Actas de Reclutamiento y Reemplazo (Conscription and Replacement Records).



156 cm increased to a third among the young Castilian and Leonese men (Figure 3). The provinces 
included in this sample, in the mid-19th century, led the national ranking in the percentage of short 
men in relation to the total number of recruits (Feijó-Gómez 1996; Martínez-Carrión 2007).  The 
results reveal an increase in malnutrition, probably related to the synergy produced among infec-
tion,  child labour, and poor diet. In a context of increase of mortality risks produced by the preva-
lence of epidemic disease and subsistence crises,  infections deteriorate physiological conditions, 
extending and increasing the intensity of the malnutrition (Martorell 1985; Svedberg 2000). Such 
phenomenon has been referred to in anthropometric literature as stunting,  prevalence of reduced 
statures for a specific age (Sommer and Lowentein 1975; Fogel 2004).   

The accentuation of the levels of poverty can be observed through the conscripts excluded for 
social reasons (Figure 4).  Those, whose incomes were indispensable for the support of their fami-
lies, because of being fatherless, having another brother in military service or their fathers being 
unemployed, were relieved of their military obligations. The calculations presented in Figure 3 
show this progressive socioeconomic deterioration suffered by the needy in Castile and Leon until 
the birth cohorts of 1885.

Even so the real percentage of young men for whom carrying out military service would have 
supposed an unsustainable drop in the income of their families was much higher, since the short 
young men did not claim to be in a situation of poverty, as they took their exclusion for granted. In 
other words, the resulting addition of the short men plus those excluded for social reasons shows in 
a quite exact way the true scope of impoverishment the popular classes suffered in 19th-century 
Castile and Leon.
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Figure 4. Poverty observed through the young men excluded for social reasons by year of recruitment (1858-1969). 
Source: Archivo(s) Municipal(es). Sección Quintas. Actas de Reclutamiento y Reemplazo (Conscription and Replace-

ment Records).



c) Improvement of the  biological standard of living from the end of the 19th century  
The conscripts born after the mid-decade of the 1870s enjoyed substantially improved stan-

dards of living, at least for the first two decades of their lives. This is shown by the progressive 
increase in their stature and the decrease in the percentage of sections of the lottery because of 
their impoverished conditions. Heights increased 4 cm between the birth cohort of 1871-75 and 
1901-05. The number of conscripts of short stature also fell drastically (Figures 1, 2, and 3). 
d) Stature since the Civil War and the Franco Regime

The events occurred since the Spanish Civil War may be the object of controversy. Data by 
birth cohorts shown in Figure 2 suggest that the biological living standards of the Castilian and 
Leonese population improved something, even in the hard years of the Autarchy (1939-1950). But 
some considerations should be taken into account in this Regime. The first has to do with the ex-
tension of the series of stature, only until 1948 (depending on the year of birth of the conscripts), 
although enough for an evaluation of the most difficult years of the first Franco regime.  The se-
cond is that the sample is composed mostly of rural towns, in which, whether because of the grea-
ter possibility for acquiring food in the black market or because of obtaining alternative income, 
they were able to enjoy higher standards of living. The problems of obtaining and consuming food 
were greater in the cities.   

Data of the sample shows an increase of the heights in the cohorts born during the 1940s, espe-
cially in the post-war period (1941-1945),  similar to other Spanish regions. In other countries the 
increase was even greater in spite of the problems caused by World War II (Coll and Quiroga 
1994; Steckel and Floud 1997). Although a relative improvement is observed by birth cohorts, we 
can observe a slight drop in the height of the replacements of 1837-41. The mean stature reached 
in the conscripts of the period of 1922-26 -the highest of the first third of the twentieth century- 
did not recover until the period of 1947-51. This fact can illustrate the diet difficulties faced by the 
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Figure 5. Rural and urban heights (cm) in Castile and Leon, by birth cohorts (1838-1930). Source: Archivo(s) Munici-
pal(es). Sección Quintas. Actas de Reclutamiento y Reemplazo (Conscription and Replacement Records).



Castilians conscripts in the “hunger years”. Also significant is the fact that the percentage of short 
young men increased somewhat among the recruits between 1937-1941 and 1947-51 (Figure 3). 
The results are suggestive of the nutritional deficiencies that may also have affected the national 
zone, precisely that with a greater reserve of wheat resources.  As a whole, the private consump-
tion per inhabitant in Spain suffered a strong decrease from 1935 to 1945, and it did not recover 
until 1957. Hunger and malnutrition were widely publicised, as revealed by dietary intake data 
(Cussó 2005).  
e) Comparisons of stature according to the area of residence and rural-urban.

Territorial disparities in the standard of living on the regional scale are significative in the 
comparison between rural and urban environments, even indicating caution on accomplishing the-
se categories in Castile and Leon.  Figure 5 shows that welfare deterioration was much more per-
ceptible in the urban than in the rural world throughout the middle decades of the 19th century, 
where there was even a substantial improvement observed in the standards throughout the first half 
of the replacements of the 1880s (born in the 1860s), nonexistent in the capitals. 

Data suggests a possible “urban penalty” of welfare in the first phases of industrialization. It 
should be noted that the disadvantages of urban life were not a consequence of the social cost due 
to the introduction of the factory economy, but the continuity of the forms of pre-industrial produc-
tion.   Being the most widespread activity in the Castilian and Leones capitals in 1850 and beset by 
the strength and competitiveness of the Catalonian wool industry, the survival of textile manufac-
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Figure 6. Mean height by occupation: rural workers and artisans & skilled workers by birth cohorts (1850-1925). Source: 
Archivo(s) Municipal(es). Sección Quintas. Actas de Reclutamiento y Reemplazo (Conscription and Replacement Re-

cords).



turing on the domestic scale 
required over-exploitation of 
the work force,  what led to 
very appreciable deterioration 
in the workers welfare. Nume-
rous testimonies coming from 
the Administration itself and 
the Church corroborated the 
use of children who worked 
up to 14 hours daily in unheal-
thy conditions of textile shops, 
with poor lighting and expo-
sed to anthrax, a disease cau-
sed by the materials with 
which the wool was carded. 
The families of weavers, ta-
nners, and country day labou-
rers resided in infected, over-
crowded dwelling accommo-
dations without a fireplace or 
w i n d o w s . M e a n w h i l e , 
working conditions in the ru-
ral world were more benevolent, although they lost advantages from 1870 onwards. The growth in 
welfare in the Castilian capitals would be due to the improvement in the work conditions of the 
unskilled workers and the gradual disappearance of the inhospitable textile workshops. Advances 
in healthcare, improvements in housing, the access to potable water in homes and the cleaning up 
of the streets did not occurred in the villages until the years of Franco regime, which widened the 
gap between the country and the city in terms of quality of life from the beginning of the 20th cen-
tury. In fact, the stature of the conscripts born in the rural zones remained unchanged between 
1885 and 1917. Finally, the drop in real salaries and the worsening of subsistence problems during 
the years of World War I could have more influence in the rural area.     
f) Social inequalities: height by profession

The social differences of stature have been observed by several papers in Spain during the 
course of century XX (Mesa el al. 1993; Quiroga 2001). Our sample data shows differences in 
height according to profession. Figure 6 shows the evolution of the most numerous group, that of 
the field workers (day workers and temporary workers),  who suffered the deterioration of the stan-
dards of living more than the rest of the wage-earning population in the middle decades of the 19th 
century. Having overcome such a damaging situation for the interests of the needy, the living stan-
dard of the day workers became comparable to that of day workers not involved in agrarian acti-
vity. Nevertheless,  the disparities worsened from 1900.  This meant that the improvements in the 
distribution of income did not reach the field workers. Data suggests low levels of work producti-
vity in Castilian and Leonese agriculture.

Land owners underwent the same hardships. The equalling of their standards of living until the 
beginning of the 1920s may show the economic difficulties the “very poor owners” undergone 
since the years of the turn of the century (Figure 6). The situation changed substantially after that, 
presumably because of the agrarian price policy applied after the enactment of the Law of Subsis-
tence in 1915. Differences in height observed between field workers and wage earners in the se-
condary sector are very similar. Data reveals that the day field workers did not enjoy, at least with 
the same intensity, improvements in salaries nor work conditions obtained from the years of the 
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Table 3. Mean height (cm) of the workers of mills (1860-1935).

! Tanned Construction  Graphic
 &  materials Textile arts Metal Food
 wearing    

1860-1885 160.8  159.3  160.0
1885-1899 158.3 154.4 157.2 160.6 161.1 162.2
1907-1914 160.9 160.3 158.6 161.2 161.3 161.7
1915-1935 160.0 160.1 160.7 161.4 162.6 161.8

Source: Archivo(s) Municipal(es). Sección Quintas. Actas de Reclutamiento y 
Reemplazo (Conscription and Replacement Records).

Table 4. Mean height (cm) of artisans (1860-1935).

! Tailor Bricklayer Blacksmith Carpenter Painter Shoemaker
1860-1885  160.8 158.6 161.8  161.7
1885-1899 157.8 161.1 159.6 160.3  158.1
1907-1914 158.3 160.4 159.9 162.1 161.5 160.9
1915-1935 162.7 162.1 161.6 162.6 162.6 159.7

Source: Archivo(s) Municipal(es). Sección Quintas. Actas de Reclutamiento y 
Reemplazo (Conscription and Replacement Records).



Dictatorship of Primo de Rivera by workers in the industrial sector. The evolution of stature differs 
significantly in favour of the latter, whose mean stature increased between 1 and 3 cm from the 
generations of 1906-11. Industrial workers did not constitute a homogeneous group.  Data reported 
in Tables 3 and 4 show the difficulty of work in textile mills and tanneries, as well as in quarries 
and brick and tile factories, and working conditions which were an obstacle for the physical 
growth of workers. The foundry and the wood workers made up the “worker aristocracy” to use a 
common phrasee fuerte endogamia.

Conclusion
The secular growth trend shows a poor balance of biological welfare by the generations born in 

the 19th century. The mean height grew five centimetres between the birth cohorts of 1840s and 
1940s. Data confirm that the mean height of the Castilian’s people,  like the mean height of the 
Spanish men, was one of the shortest of Europe. Likewise, it shows the existence of a cycle of 
deterioration of the standard of living in the middle decades of the 19th century. The decline in 
height was not only more accentuated in Castile and Leon than in other parts of Spain among those 
born from 1850 to 1870, but the Castilians kept their welfare levels low until the cohorts of 1926-
30. The loss of welfare, compared with other regions of Spain, continued until the generations of 
1920. From 1930 (replacements of 1950) a greater convergence with the mean stature of Spaniards 
occurs. Such fact could be related to the model of productive specialization and the emigration 
occurring towards America and the Basque Country. Biological welfare improves relatively during 
the Franco regime, but increase in poverty levels and in short persons is observed around the 
1950s. Between 1930s and 1980s, Castilian cohorts grew somewhat more than 10 centimetres, 
with an annual mean growth far above what was recorded in most European regions. In the same 
period,  Spanish cohorts grew 9.5 cm. The strong increase was due to the pull on well-being exerci-
sed by economic growth starting in 1960, and it was also due to the “recovery” of the physical 
potential achieved in the pre-war times. The largest growth rates in stature are recorded for the 
draftees of the second half of the 20th century, and they point to a process of inter-regional con-
vergence starting in 1970. Parallel to this,  the increase in stature makes it possible to reach the 
mean heights shown by the developed world, thereby likewise generating greater conquests of the 
biological standard of living. In the early days of the 21st century, the mean height of Spanish 
adult males is around 176 centimetres, one centimetre above the mean height of Europeans. Casti-
lian economic growth irregularly affected the settlers of the interior of Spain according to their 
social status and residence. The deterioration of the standards of living was much more evident in 
cities and particularly among the day worker population. In the 20th century, the rural population 
involved in field work, except those who dwelt in more dynamic mountain zones, suffered greater 
hardships that also affected the owners of small exploitations.
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Resumen
Se ha analizado la edad adulta a partir de datos militares con el fin de investigar la tendencia secular en sociedades 
pasadas. Este trabajo analiza la tendencia secular en Castilla-León, en el interior de España, y proporciona 
evidencias del estado nutricional  durante la transición de una sociedad tradicional a moderna. La muestra está 
formada por 28.954 hombres de Castilla-Ñeón nacidos entre 1838-1948 (reclutas de 1858-1969). La muestra 
se contrasta con los datos regionales del INE de la cohorte nacida en 1934-1980 (reclutas  de 1955-1999). Se 
analizan la tendencia secular, los ciclos y las desigualdades territoriales, ambientales y sociales. La evolución 
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de la estatura experimentó ciclos condicionados por las circunstancias ambientales y  económicas. La estatura 
media en el siglo XIX revela situaciones de malnutrición, al compararla con la de otras regiones  españolas , 
hasta el final  de siglo. El deterioro de la estatura fue más evidente en ambientes urbanos y entre los  trabajado-
res diarios. La mejora deñ estado de nutrición fue significativo durante la primera mitad del siglo XX, con 
menor impacto de la Gerra Civil 1936-39 y la post-guerra que el observado en otras  regiones de España. La 
evolución de la estatura durante la segunda mitad del siglo XX permite hacerse una idea de las mejoras que, 
en términos de bienestar biológico, alcanzaron las generaciones nacidas después de la Segunda Guerra Mun-
dial.

Palabras clave: estatura,  bienestar biológico, nivel de vida, tendencia secular, Castilla-León,  Es-
paña

Tendencia secular en Castilla-León (España): 1830-1990s

Secular trend in Castile and Leon
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