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Abstract:

The article analyses nutritional inequalities and stunting in inner rural Spain
from a case study carried out in Castile-La Mancha. The examination of the
height of military draftees explores the gap between urban and rural populations
and analyses the evolution of growth patterns in different habitational contexts.
The results indicate that stunted growth and undernourishment were pervasive
in the two initial decades of the 20th century, that the situation improved slightly
in the 1920s and the first half of the 1930s, and that in the 1940s and 1950s the
conditions again deteriorated considerably. Stunted growth was significant
especially in rural areas, which were particularly penalized during Francoism.
Height increased considerably in the 1960s and 1970s and although this
improvement also reached the rural areas the gap that separated the
countryside and the urban areas did not disappear until the early 1980s. The
data suggests that a poor and limited diet, the economic policies and the social
assistance-related institutional framework were key factors in the evolution of
growth. Finally, the results also stress the need to extend the study to
adolescent circumstances, and not only children, as well as the need to
investigate social inequality among different professional groups during the
nutritional transition.
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Resumen:

Este articulo analiza la desigualdad nutricional y la baja talla en la Espafa
interior a partir de un estudio de caso en Castilla-La Mancha. Con tallas de los
quintos explora la brecha rural-urbana del estado nutricional y comprueba el
alcance del crecimiento en los diferentes ambientes residenciales. Los
resultados muestran la prevalencia de tallas bajas y malnutricién en las dos
primeras décadas del siglo XX, un ligero avance en la década de 1920 y
primera mitad de 1930, y un deterioro de la nutricion neta en las décadas de
1940-50. El retraso del crecimiento o desmedro, baja talla para la edad, fue
mayormente significativo en las areas rurales, que acusaron una mayor
penalizacion durante el franquismo. El crecimiento de la talla fue sustancial en
las décadas de 1960-70 y, aunque fue notorio en las zonas rurales desde 1968,
la brecha con el mundo urbano se mantuvo hasta 1980. Concluye que las
privaciones y la pobreza de la dieta, las politicas econdémicas y el marco
institucional en la provision de servicios asistenciales fueron factores decisivos
del crecimiento. Finalmente, los resultados sugieren tener en cuenta el
ambiente de la adolescencia, ademas del de la infancia, y avanzar en la
investigacién sobre la desigualdad social por grupos ocupacionales durante la
transicion nutricional.

Palabras clave: Estatura, Desmedro, Pobreza Rural, Transicion Nutricional,
Espana.

JEL CODES: D63, 114, 132, N34



1. INTRODUCTION

Nutritional deficiencies and stunted growth durietyldhood and adolescence
constitute one of the principal concerns of publealth and development economics.
The most prominent determinants of child health disparities in income and wealth
distribution, unequal access to land and otheruregs, and inequality in access to
goods, institutions and basic services. Deprivaéind poverty are the principal factors
which determine malnutrition, and one of the beasfidators of deficiency and
nutritional inequalities is human height (Deatof12). Although genetics influences
height, economic growth in the last few centuries much improved human well-
being, as reflected in body size. Height variapilitepends on socioeconomic and
environmental disparities and the institutional tests that promote public health
(Fogel, 2004; Floud, Fogel, Harris and Hong, 2011).

In Spain, the generational increase in height olverlast century demonstrates
dramatic changes in biological well-being which é@one hand in hand with economic
progress and epidemiological and nutrition traositprocessesUntil the end of the
nineteenth century, vegetable-based diets low lories predominated, and there were
animal protein and nutritional shortages. A largepprtion of the population was on
the brink of starvation. This situation persistettiluwell into the twentieth century,
affecting the low-income classes and the most vable segments of the population,
mainly children, women and the elderly, particyairh the rural environment. One
century later, the abundance of diets high in eaoand animal proteins has generated
high rates of people who are overweight and thdse ave obese, which is worrying as
this affects not only adults but also school cleidrStarvation and chronic malnutrition
due to deprivation and dietary deficiency have beg@taced by malnutrition caused by
an excess of and the abundant consumption of fadtttsa high fat conterft.Europe
extricated itself from a situation of starvationdadeficient diets, and the population
transformed from thin and short to robust and fBHe spectacular growth in height
over the last century reflects the enormous praegaebieved in wealth and health, but
also inequality, which is visible in the signifidadifferences still existing between

countries and even within the same territories.

! Martinez-Carrién (2011, 2012); Nicolau and Pu11).
2 See Moreno, Sarria and Popkin (2002); Marrodanntste and Cherkaoui (2012); Pujol and Cussé
(2014).



There is little doubt that environmental and socoy®mic determinants of
height other than genetic factors are importantthApological studies using data
panels, mainly in Europe, have shown that body $as increased owing to
improvements in food consumption, in terms of bautlantity and biological quality, but
also owing to an increase in income and revenhesprogress made in medical science
and public health and the diffusion of mass edooatHatton and Bray, 2010, Hatton,
2014). The effect of the State, e.g. redistribupweéicies and welfare provision actions,
is more questionable (Lindert, 2004). The majoofyEuropean countries began to
develop health and social welfare programmes aetiteof the nineteenth century and
the beginning of the twentieth century, and thes¥ewparticularly focused on the
provision of healthcare and nutrition assistance twe poorer segments of the
population in need of resourcésHowever, these programmes were not widely
implemented until after the Second World War witk promotion of the Welfare State
(Baineset al 2010). Social policies to mitigate inequality lretmost unequal countries
were insignificant until the 1930s (Espuelas, 2015)

The impact of the Welfare State in Spain came ldtan in other European
countries due to the country’s economic and dentiecbackwardness (Comin, 1999).
However, some institutions formed in the decadesquing 1930 were influential in
the improvement of nutritional health, such as @was de Leche (“Drops of Milk”)
campaign or the lactation consultancies, as weserigs of actions carried out in the
fields of healthcare and public hygiene by natiptwdal, and provincial governmerits.
It is difficult to assess the impact of institutadraction, but it could have been decisive
for the low-income population who had scarce resesiror difficulties accessing the
most basic public services, such as healthcareeduadation. After the progress made in
the first third of the twentieth century, the effeaf the early years of the Franco
regime’s institutions with respect to inequalitypravement and relative poverty is
debatable (Prados de la Escosura, 2008). Depnivatmeased after the Civil War and
shortages persisted until the 1950s, widening thutal health inequalities at a

territorial and social level.

% See Harris and Bridgen (2007); Millward and B&2010); Harris (2014).

* Rodriguez-Ocafia (2005); Barona and Bernabeu-M&0@8); Moll, Pujades and Salas (2014); Pérez
Moreda, Reher and Sanz (2015).

® Castell6-Botia (2011); Martinez-Carrién, Puche-@id Ramén-Mufioz (2012); Spijker, Camara and
Blanes (2012); Camara (2015); Trescastro-Légesd (2014).
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The spread of industrialization and urbanisatiomught about significant
changes in the living standards of the urban wagrkilasses but also had a significant
impact in the countryside. The deterioration of Ited@n rural areas has been well
documented in Spain until well into the nutritionensition proces$Although there
was anurban height penaltyluring the first industrialisation process (Komld$98,
Steckel and Floud, 1997), theral height penaltypersisted in Europe until at least the
adult generations preceding the Second World War.

Despite the interest shown recently, more reseiarodquired on the rural-urban
gap to determine its size in the interior areasnguthe nutritional transition. We do
know that in rural Spain deficiencies in healthvgsgs and infrastructure were dramatic
until the mid-twentieth century and persisted eaéier the intense rural depopulation
process. Consequently, the rural-urban gap incdeasenid the economic
developmentalism phase (1960s). In fact, nutrifiggmverty in large rural areas gave
rise to institutional programmes aimed at improvielgld nutrition in those areas
suffering from greatest economic backwardness. Was the case of the EDALNU
programme in 1961, after the School Food and Norriervice (SEAN) was created in
1954 with the help of the FABResearch and surveys carried out in the fieldhific
nutrition since 1939, which were promoted on aarati scale between 1956 and 1961
by the School of Bromatology, warned of the nuiniil deficiencies and revealed
social and territorial disparities using anthroptmeendicators (Varela, Moreiras and
Vidal, 1965). The decrease in the apparent consompf energy and proteins, meat,
eggs and milk, mainly between 1936 and 1960 (Cu26865, Collantes, 2014), was
reflected in height deterioration, which was patacly significant among conscripts
measured during the Civil War and the long post-peniod, considered the ‘years of
hunger’ (Barciela, 2013).

Height provides information on health inequalitydamutritional variations that
other indicators cannot. This is significant, asréhis a lack of alternative sources in
Spain on poverty and malnutrition in the past. Adhgight is a good indicator of the net

nutritional status, which is the energy and calarieake derived from the gross

® Martinez-Carrién, ed., (2002); Martinez-Carriénd aMloreno-Lazaro (2007); Collantes and Pinilla
(2011); Barona, Bernabeu-Mestre and Galiana-San@tdzl); Martinez-Carriéet al, (2014). It should
be remembered that social security coverage inuta areas was not implemented until the 1960&rVi
and Pons (2015).

" See Alter, Neven and Oris (2004), Heyberger (208%jis (2009); Floud, Fogel, Harris and Hong
(2011) and Schoch, Staub and Pfister (2012).

® Bernabeu-Mestre (2011); Trescastro and Tresc&iis).
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consumption of food and nutrients minus the enegysumption generated by illness
and physical effort during growth phases in chiloith@and adolescence. Diet, illness and
work are the principal determinants of height, Whis also affected by income and
revenues, inequality, food prices and prices ofeothoods, technology, climate,

infection-prone environments, public health, pesddmygiene, education, habits and
food culture and other less important factors (8tc1995). Height and other

anthropometric indicators, therefore, are a goddicator of the environment during

childhood and adolescence (Tanner, 1986; Bogin520&aton, 2013). Height is a

function of income, health, and environment andseful for analysing the impact of

nutritional shocks during the most sensitive pesiotigrowth.

This article contributes to the study of the riidnal status of the population of
interior Spain during the twentieth century andingsanthropometric data, seeks to
further research and examine this status in Spiiih the beginning of the democratic
period. Using recruitment records between 1908 #4985, it seeks to analyse the
impact of socio-economic changes in biological voeling and confirms the existence
of a penalty or a premium in different environméwtaresidential contexts, particularly
within the relatively more backward rural enviromitge In addition to male height at
the end of adolescence, the population living ibaar (towns and cities) and rural
(villages and dispersed population) environmentkalgo be examined. In this way, the
study explores the nutritional poverty of the rupmpulation and the evolution of
inequality, when exactly the rural-urban gap widkme narrowed and the impact of
political and institutional changes.

The article structure is as follows. After thisroduction, the second section
outlines the objective and analytical methodology aescribes the characteristics of
the sample data. The third section presents antlsiiss the results, analyses the
dynamics of the rural-urban gap, and confirms thate was artiral height penalty
The following section explores the inequality evmo through dispersion measures,
examining the extent of malnutrition by studyingpgk with stunted growth and the
percentiles and comparing these figures with mog@epulation standards. Finally, this

article concludes by suggesting new lines of resear

2. DATA AND METHODOLOGY
The study of nutritional status and the rural-urlgap is based on a case-study
of a town in interior Spain — Hellin — which is &ied on the southern border of Castile-



La Mancha. Near the Sierra del Segura in the saghwit is bounded on the south by
Cieza, bordering the north of the Region of Murdata are drawn from enlistment
records and declarations of soldiers and substitared the conscript classification
records (hereafter, DSS and CCR). With respecth& geriod analysed, the study
contemplates conscripts measured between 1908 @88 (born between 1887 and
1965). To analyse the rural-urban gap and confitmether there was aural premiun

or ‘rural penalty, relative weights of the rural population andnile in the population
residing in villages and manors dispersed (rurairenments), as opposed to the town
(urban environment), are considered. Distances dmtwsome rural settlements and
Hellin town were significant: six were over 10 knorh the urban nucleus where the
administrative activity and most of the welfare vée#s were concentrated, but the
settlement of Las Minas was 26 km away (Table igtddces could condition access to
basic services, such as education and healthcdracmas decisive factors for the rural-
urban gap. Hellin is the second most populated towihe province of Albacete and

was amongst those with the largest populationsasti@-La Mancha since the mid-

nineteenth century.

Table 1. Population groups in the town of Hellin, 87-2012

Source: INE (Spanish Institute of Statistiddpmenclator(es) de Poblacidfrchivo Municipal
de Hellin (AMH): Statistics Department of the To®ouncil of Hellin. (*) Distance from the town of

Hellin.
Place Residence|Km® | 1857 1887 1910 1930 1950 1970 1991 2012
Agra Rural 6 91 271 175 435 676 343 129 152
Agramén Rural 12 496 729 900 1,482 2,540 1,176 738 723
Cancarix Rural 17 217 185 205 440 698 275 160 83
Cafada de Agre Rural 6 - - - - - 353 422 405
HELLIN Urban 0 | 7,685 9,735 12,490 14,281 17,026 15,934 18,909 26,872
Horca (La) Rural 11 74 - 83 228 466 - - 44
Isso Rural 5 1,216 1,778 2,227 2,639 4,054 2,364 1,896 2,332
Minas (Las) Rural 26 741 423 1,328 1,933 2,741 510 220 125
Minateda Rural 10 410 334 314 629 765 370 186 82
Mingogil Rural 7 - - - - - 352 349 312
Nava Campafia Rural 4 - - - - - - 467 585
Rincon del Moro  Rural 15 197 204 59 201 352 - 27 16
Torre Uchea Rural 7 - 20 - 180 708 475 37 20
Total 11,127 13,679 17,781 22,448 30,026 22,152 23,540 31,751
% Rural 28.8 264 298 36.2 433 26.2 19.7 153




Figure 1. Population in the town of Hellin and perentage of conscripts residing in
the rural area (villages), 1908-1985
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Source: Based on INE, Population census, 1910-1981,; AMH, based on enlistment records and
declarations of soldiers and substitutes and cgotstdassification records (hereafter, DSS&CCR).

As could be expected, the demographic dynamicéi@ftawn mirrored that of
the enlistments (Figure 1). The size of the poputatind the number of conscripts
increased in the first half of the twentieth ceptdargely due to the surge in the rural
population which increased its relative weight:nfir@6.4% in 1900 to 43.3% in 1950.
The population growth was based on the colonisatbrthe countryside and the
expansion of farming activities that were first leypented in the mid-nineteenth
century with the exception of a slight demograptecline due to the end-of-the-century
crisis. From the 1950s onwards, the population ebsad due to intense emigration
during the 1960s. In the 1970s it remained stabid, in the 1980s it slowly recovered.
The demographic decline was due mainly to the rdegdopulation process. By the
1990s, the population had decreased by one-thinis Phenomenon was acute in
almost the whole of Castile-La Mancha and in ri8phin (Romero, 1980; Collantes
and Pinilla, 2011). The recovery in around 1980 was to immigration after the
European economic crisis and expectations of palitchange arising during the
transition from the dictatorship to democracy (DMartinez, 1990). The dynamics of
the military drafts matched the pattern of the lamographics: in the period 1980-85



the percentage of rural conscripts was similarhat of the whole rural population,
estimated at 28.9% in 1981.

Table 2. The sample: composition and size. Hellin908-1985 drafts

Years of _ Ne° C_onscripts
birth Conscription Conscrints Wlt'h Rural | Urban | % Rural
P | height
g

1887-88 1908-09 325 318 94 209| 31.02
1889-98 1910-19 1,950 1,649 517 1,061 32.76
1899-1908 1920-29 2,256 1,878 683 1,122 37.84
1909-18 1930-39 2,609 1,769 722 981 42.40
1919-28 1940-49 2,994 2,364| 1,027 1,266/ 44.79
1929-38 1950-59 3,178 2,758 1,177 1,511 43.79
1939-48 1960-69 2,469 2,056 594 1,325 30.95
1949-60 1970-79 2,634 2,286/ 548/ 1,553 26.08
1961-66 1980-85 1,422 1,243 322 858| 27.29
1887-1966 1908-1985 19,837 16,321 5684 9,886 36.51

Source: AMH: DSS&CCR

The data consists of draftees whose height datavaslable: 82% of the
conscripts born between 1887 and 1966 (Table 2)théde, 78.5% were native and
95.4% stated their residence, of which 36.5% wesenfrural areas. We can confirm
that the sample is consistent with the evolutiomhef production structure and literacy
rates of the area studied, which allows us to déstallirm comparisons with other
studies. The sample also reflects the demograpgtange and rural depopulation from
the mid-twentieth century onwards. The decline amnfing activities, which were
concentrated in hamlets, contrasts with an incr@asedustrial activities and services
which were mainly concentrated in Hellin town, madarly from 1940 until the
beginning of the 1960s, and were due to the expandi the grass industrggpartg.
Subsequent economic growth accelerated the stalatbange that had been gradually
taking place in the inter-war period (Cafabate,620The urban nucleus, however,
maintained agro-town features until well into thentieth century.

Spanish anthropometric historical literature doed provide an exhaustive
account of the problems relating to the sourcesm@d, 2006). Although reports
corresponding to recruitment and universal draftsha age of twenty date back to
1857-58, data for Hellin are available uninterrdptdrom 1908 until 1985. Except for



1983, for which period there are no draft repadittg, series’ data quality is excellent.
The series correspond to the heights of the cqrtsdoorn between 1887 and 1966 who
were aged around 20 years. Therefore, it is nogéssry to standardise the height at a
specific age. The height series is fairly homogeseas all of the conscripts, or almost
all of them, were the same age at the time of nreasent: on average 20.7 years until
1973, after which the age fell to 19.5 years ubt®85. The only exceptions were 1943
and 1947, when conscripts were measured aftemmi2ll years of age. The effects of
the “baby’s bottle draft” during the Civil War amot visible, as the average age
remained at 20.6 years between 1936 and 1940. Tdst mignificant changes in
statutory age took place with the enlistments betwE69 and 1982, when it fell from
19-20 to 18-19 years. This decrease in the ageealsarement at the end of the period
did not affect the average height because it isidened that the populations of this age
stopped growing at the age of eighteen, as thegyedj good nutrition standards
(Garcia, Fernandez and De Palacios, 19F®)ally, we can confirm the statistical
normality of height data in millimetres (Figure Zhe histogram is symmetric and bell
shaped with no problems in the tails of the heidistribution, even though some
heights have been rounded. Therefore, the distoibus Gaussian distribution and

allows us to make comparisons.

Figure 2. Histogram of height distribution in millimetres: Hellin, 1908-1985
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To estimate inequality, we have followed a metiogy which uses dispersion
indicators, standard deviation (SD) and coeffigenf variation (CV) as disparity
coefficients. Certain authors compare CV with ineomequality based on the Gini
coefficient of the last two centuries (Baten andirB] 2012; Blum, 2013; Baten and
Blum, 2014). The study of inequality in height bdhe CV was undertaken by Baten
(2000) and Quiroga and Coll (2000). Ayuda and Pygbé&4) have explored inequality
in heights for the Region of Valencia, but we knesvy little about their evolution in
interior Spain and other regions.

Finally, data are presented by year of birth anary& recruitment in order to
assess the impact of environmental changes froth toradulthood. For populations
suffering from deprivation, such as the case indhawtritional requirements could be
as decisive in childhood as they were in adoleseNatritional requirements are high
in the early years of life, and after falling dugithe prepubertal period they increase
considerably during the subsequent adolescent greptrt. Studies on height and
income during the Spanish industrialisation prockase revealed the relationship
existing between the two indicators at the age 3fi4 (Martinez-Carrion and Pérez-
Castejon, 2000; Quiroga 2002b).

Specialised literature has not yet provided an uivegal answer regarding the
most critical stages — data which could be useckrisure healthy conditions in
adulthood. Growth between birth and maturity can deayed by episodes of
deprivation during childhood, but a sufficient lewé nutrition during adolescence can
recover normal adult height patterns. Similarlyyexde conditions during the pubertal
growth spurt can generate a delay in growth desfit®urable conditions during
childhood (Steckel, 1995). Longitudinal studies daliscussed the influence of health
and nutrition during the pubertal growth spurt vhigccurs in children between the
ages of 11 and 17, sometimes even in children asg/as nine, and have revealed the
importance of these factors by studying the difierein health among aduftsThis
new perspective on development indicates the imrapod of policies on nutritional
education during adolescence and providing the ppity to catch-up in terms of

growth during puberty (Conti and Heckman, 2013)né¢s our data correspond to the

° There is an abundance of literature emerging whags this new perspective on child developmest: se
Veceket al (2012); Hirvonen (2014); Van den Beegal, (2014); Hrrak and Valge (2015); Qi and Niu
(2015).



year of measurement of the conscripts, which iselto the age of the adolescent
growth spurt.

3. INEQUALITY IN THE NUTRITIONAL STATUS: RESULTS AN D
DISCUSSION

3.1. The rural-urban gap

Early anthropometric studies conducted with natiama regional aggregates in
Spain revealed the existence of a significant rurban gap, which was detrimental to
the rural population until the mid-twentieth centdit Subsequent research validated the
existence of thertral penalty, although some industrial nuclei experienced egés of
urban penalty during the second half of the ningteeentury, suggesting that the rural-
urban disparity depended on environmental andtintgthal factors, unequal access to
basic goods and services and, particularly, theladibty of resources. At times, the
biological costs of the industrial take-off were nmantense in the urban environment
and gave rise to a strong deterioration in thedstath of living of the working classes.
From the beginning of the twentieth century, thdustrialisation process and urban
development had a positive impact on biologicalfarel in towns and later on rural

populations:

Table 3. Mean heights grouped by rural (R) and urba (U) residence in Hellin
(1908-1985)

Recruitmen % Mean Height UR
. Residence N 9 Difference o
period (cm) (cm)
34.73 ) )
1908-1935 Rural 1,676 161.97 0.95 5.99
Urban 3,150, 65.27 162.93 5.06
38.69 ) )
1936-1969 Rural 2,987 163.05 1.42 5.93
Urban 4,734 61.31 164.47 6.37
Rural 26.40 167.07 )
1970-1985 |- o 965 or.0 173 |20
Urban 2,412 73.60 168.80 6.42

Source: AMH, DSS&CCR.

®Martinez-Carrién and Pérez-Castejon (2002); Quir@@@02a), and Martinez-Carrion and Moreno-
Lazaro (2007).
! Ramon-Mufioz (2011), Martinez-Carriéhal (2014), Martinez-Carrién and Camara (2015).
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According to recent research on Spain, there wasnaisputable ‘rural height
penalty’ among cohorts born before the First Waddr and for adult generations born
before the Civil War of 1936, but what happenecrathat? Did rural communities
benefit from the nutritional improvement that wemand in hand with post-1960s
economic development? Were urban dwellers stiléitahan country dwellers? What
factors determined the possible rural-urban gapf?eT& demonstrates the rural penalty,
which increased at the end of the period, includimg standard deviatiors), Less
significant are the differences between the coptcf the first third of the twentieth
century (0.95 cme =5.9) and those between conscripts drafted betd8&a and 1985
(1.73 cm,c = 6.5). Data suggest that there was an increageeguality in terms of
nutrition and biological welfare. This phenomenomayrhave extended across wide
areas of Castilla-La Mancha and to the borderimgngin Murcia where the large rural
population outside of the urban nuclei housed theiaipal districts of southeast Spain.
The standard deviations)(also increased significantly, being somewhat &igh the
rural areas.

In general, the town exhibited slightly higher midnal values than the
countryside because the social groups with higinesimes and revenues resided there,
including those with professional occupations. Timal area was inhabited by mainly
farm labourers and low-income farmers. In additiohe town had welfare and
healthcare infrastructures which did not existurat areas until much later, such as the
Hospital de la Caridad (Charity Hospital) and thesidencia Santa Teresa de Jesus
Jornet, and later the Centro de Higiene y Salubr{¢gteealth and Hygiene Centre) which
provided health services from 1894 onwarddn 1932, the creation of a Centro
Secundario de Higiene Rural (Rural Hygiene Secon@antre) as part of the health
reforms promoted by the Second Republic and thdeimgntation of a public-health
pilot centre sponsored by the Fundacién Rockefélleray have had a positive impact
on preventive healthcare for children belongin¢gh®most deprived social groups.

12 At the end of the nineteenth century, there wére floctors and two chemists. During the Second
Republic, these figures increased to 15 and 4 otispy. The Centro de Higiene y Salubridad created
1894 had five functions: 1) food inspection, Iletdisinfection of housing, IIl) the promotion ofdigne

in prostitution and vaccination among the populati&/) inspection of manufacturing centres and M t
review of the plans of new buildings with respechygiene conditions (Cafiabate, 2015; 383).

3 This centre was led by Dr José Pérez-Mel, whoaiss the chief of the Provincial Institute of Hyage

of Albacete; see Barona and Bernabeu-Mestre (2098). In 1934, this centre also employed a nurse,
who was a member of the association of healthorisitand was responsible for collecting information
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The evolution of the urban-rural gap can be noteBigure 3. The differences,
which are favourable for the urban context, arellsamail the conscripts drafted in 1954
(born between 1887 and 1933). The greatest diveggenan be found in the years of
the First World War and the 1940s, when the hegghthose in rural areas decreased
more than that of those in the urban areas. Tha emvironment was more sensitive to
crises and nutritional shocks (poor harvests andr@amment-related morbidity and

mortality) and the stimuli of economic recoveryplpably due to the scale of poverty.

Figure 3. Average rural and urban height (cm) ancchild mortality (q °) in Hellin
(1900-1985)
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One of the nutritional crises that could have dadddeight occurred during the
First World War. Between 1900 and 1910, the groegatity rate increased from 31.1
to 34.6 per thousand inhabitants. Infant mortadikyod at 162.9 per one thousand live
births in 1910, rose sharply in 1913-1915, and lased futher in 1918-1919 to a level
greater than 200 per one thousand live births. Meg4910), smallpox (1914-16) and
influenza (1918) epidemics could have caused aetgion in nutritional status, but the

most influential factor was the unusual upsurgeirdéctious diseases transmitted

living and housing conditions of the most humblmifées and giving them notions of social hygiene& an
public health; see Bernabeu-Mestre and Gascon-RE8685:174).
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through food and water, such as gastroenteritisciwivas responsible for 24% of total
deaths in 1915 and an average of 19% between 1812320; it accounted for half of
child and youth deathé.The association between childhood diarrhoea aighhén
later life has been established by Checldéwl (2008). Consequently, the heights of
those in rural areas fell between 1916 and 1923tlamdheights of those in urban areas
dropped between 1919 and 1923, and subsequentiypaséml. Nutritional poverty
reflected in the rural heights of Hellin constrastth the averages of those in rural and
urban Spain (Figure 4), which were slightly great#hough they were still among the
lowest in Europe (Martinez-Carrién, 2012). This destrates the extent of the rural
population at risk of poverty and the prevalencendlnutrition in a good part of
interior Spain. Data are consistent with those rilesd living standards for the rural

population of Castile-La Mancha (Valle-Calzado, @01

Figure 4. Rural and Urban mean height (cm) in Heih, Spain, and Castilla-La
Mancha: 1908-1980 drafts

172

170

168

166

164

Do g [
S0 G000,

. -k
Dolkey,d
a

eda o - 1 % A aa
Bod : W L
162 e ., . at 5 ad
& g
ib ".11
160
W = =~ O M W O & U 0 = T I~ O M W N w0 - T~ O
© ™= o o NN SN N N s s S W W oW oW W oW W M~~~
A O O O O v O O O O O O O O Oh O O O O O O O 0
-+vaeee Rural Hellin -+=+o--+ Urban Hellin
—— Rural Spain (Quiroga) —e— Urban Spain (Quiroga)
Spain (INE) e (3 stile-La Mancha

Source: AMH.DSS&CCR. Data for rural and urban Spain (Quiroga, 2f)0&verages for Spain and
Castile-La Mancha (INE and Quiroga, 2002b).

14 On the impact of the epidemics and infectiousaties transmitted through food and water in the town
see Cafabate (2015: 199-203) and (2016: 39-40).
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The greatest nutritional crisis was recorded dutirggFranco regime. The ‘years
of hunger’ (autarkic period) constituted the woesbnomic crisis of contemporary
Spain, and this crisis derived from serious foodrs&tyes and health and hygiene
deficiencies. Urban heights diminished between 1888 1953 and rural heights fell
from 1931 and dramatically between 1940 and 1946 wvalues falling to levels seen at
the beginning of this century.

Meanwhile, the child mortality rate reached lev@l50 per thousand in 1939,
and even in 1941 rates of 141 were recorded. Thetional levels of conscripts
measured in the Second Republic in the town ofikléf the draft of 1938 took two
decades to recover: around 1957 in the town and) lif6rural areas. Dietary
deficiencies, poor sanitary conditions and faminasimhave influenced nutritional
health during childhood and delayed growth in ttel@scent phase, giving rise to a fall
in adult height of almost two centimetres and ewame in the rural areas. The decrease
in rural heights is also documented in the Valem¢&ritories (Puche-Gil, 2010). The
fall in height during the 1940s and 1950s coincidetth the fall in calorie and protein
intake and an increase in deficiency diseases aidutnition’® Autarchic policies had
devastating effects on food consumption, health stahdards of living (Barciela,
2013). Almost thirty studies published Anales de Bromatologihetween 1958 and
1966 addessed the nutrition of the Spanish popmatSurveys published in other
journals highlighted deficiencies in energy andnaali protein intake and deficits of
Vitamins A, B1 (thiamine) B2 (riboflavin) and C, aklcium and nicotinic acid, and
revealed nutritional inequality between social sé&s until the 1960%. Results are
consistent with recent research on adolescentslwéo through civil wars, in whom
the effects of deprivation and malnutrition canobserved in their adult height (Akresh
et al, 2012 and Vecekt al, 2012).

Around 1957, nutritional status returned to theelswof the 1930s, beginning
first in the town and then in rural areas, wherdgeation could have affected the
stagnation of rural height which persisted untib49According to Quiroga (2010),
taller people were more inclined to emigrate, wtaohld explain the delayed recovery
in rural areas where migration was intense from518Bwards (Figure 1). After the
“great nutritional depression”, the increase inaftuneight was remarkable: 4.2 cm

15 Cussé (2005); Del Cura and Huertas (2007); Bemdbestreet al (2006); Trescastro-Lépeet al
(2014).
'8 varela, Moreiras and Casado (1963); Varela, Mageand Vidal (1965); Casado (1967).
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between 1963 and 1971 and 5.7 cm if we take 194Beastarting year (161.8 cm), at
which point the worst level of nutritional statussvrecorded. Urban height started to
increase before that of the rural environment,eaasing from 162.8 cm in 1953 to 163.1
cm in 1962 and reaching 167.5 cm in 1971.

The increase in the inequality of nutritional ggatvas mirrored by the height
from the mid-1950s onwards; it became worse in #960s and after a slight
convergence at the end of the 1960s it persistdd tne 1980s. The progress in
nutrition is undeniable in the 1960s and 1970s thetrural-urban divergence reveals an
increase in the nutritional gap during the “devet@mtalism” phase (Table 3 and Figure
3). The rural-urban difference increased up to 2 A&roomparison with the averages for
Spain demonstrate the persistence of nutritionadjuality in Hellin (Figure 4). Only
urban heights are close to the averages of thé&ioo#l values of Castilla-La Mancha,
which was one of the regions with the lowest heightthe 1960s and 19785.

In contrast with the previous period, the improvemma child nutrition was, to
some extent, related to the roles played by th&utisns. Notwithstanding the increase
in income per capita and a diet richer in qualitptgins (meat, milk, and eggs),
nutritional status improved because institutionsnpoted education and food hygiene.
In 1956, a Centro de Higiene Rural (Rural Hygiereni@®) was created. Originally
designed in 1947, it did not open until 1956 dudhi®e lack of resources (Cafnabate,
2015). The delivery of milk and dairy supplemerdssthoolchildren was one of the
principal strategies of the SEAN, which began opegain 1954 through U.S. Aid
distributed by Caritas and improved child eatindgitsea This work was particularly
relevant in the rural environment where there wasaaconsumption of milk, as it was
considered a kind of “medicine-food”, reserved Yainerable groups such as pregnant
and nursing women, the elderly and the sick (Casaf67:154). Powdered milk was
distributed in schools from 1959 onwards, and tigoiilk from 1962. The Food and
Nutrition Education Programme (EDALNU) was equatlgcisive. It was created in
1961 thanks to agreements between the Spanish mgogat and the international
organisations FAO and UNICEF, with the aim of impng the nutritional level of the
population and consequently the level of healthrdtgh the diffusion of knowledge in
nutrition, promotion of better eating habits andc@mragment of the consumption of
local food products” (Trescastro-Lopet al, 2013: 6). In 1966, the state created the

" Martinez-Carrién and Puche (2010); Quiroga (20@k)intana-Domeque, Bozzoli and Bosch (2012);
Trescastro-Lopeet al (2014).
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Gerencia de Productos Lacteos (Board of Dairy Ri®lu- PROLAC - that reached
agreements with dairy plants for the distributidntlee liquid milk of the SEAN and
other partners (Casado, 1967: 202; Langreo, 199%:158). The increase in the
consumption of dairy products in Spain between 18 1980, mainly industrial milk
(Collantes, 2014), contributed to improvements utriion and an increase in the
heights of children and adolescents.

In other geographical territories, we can highligine intervention of Auxilio
Social (Social Assistance), las Catedras Ambuladieeda Seccion Femenina de la
Falange Espafiola de Accion Catdlica (the travellprgfessors of the Catholic
Feminine Section of the Phalange) and other ingiita created during the Franco
regime to address the pressing needs of the mpsived social groups. They mainly
acted in rural communities, though no informatisravailable for the specific case of
our study. It is also worth highlighting the rolwged by agricultural institutions. In the
1960s and 1970s, nutritional recommendations weckigively issued by the Ministry
of Agriculture that carried out important work, espding the new diet culture related to
agricultural policy guidelines. In this respette tAgentes de Economia Domeéstica del
Servicio de Extensidon Agraria (SEA) (Domestic Eaoies Agents of the Agricultural
Extension Service) created in 1955, played a saif role (Diaz-Méndez and Gémez-
Benito, 2008: 42). Health centres known ambulatorios which operated in Hellin
from 1972, were established because they werefoitahaternity care and also acted as
emergency hospitals. Under the democratic goverhmmeMay 1986, a contract was
awarded for building a hospital which opened in@98afnabate, 2015). In this period,
regional data reveal that heights in the poorestsarincreased significantly and

converged with those of the other regions withgteatest economic development.

3.2. Measuring inequality and malnutrition

Coefficients of variation (CV) express inequalidgtter than other measures of
dispersion, according to some authors (Baten angmBR012; Blum 2013). In
estimating the CV, we have used the standard denig¢&D) of the five-year centred
moving averages (MAS5), and this evolution can bense Figure 5. Results indicate a
slight upward trend in inequality in the long terAiter falling in the 1920s and during
the Civil War, its increase is notable in the fallog periods: during the First World
War, at the beginning of the 1930s, with the admargarticularly in the 1940s) and the
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beginning of the 1960s and 1970s. The slight upwamt in inequality was constricted
in the 1950s, the second half of the 1960s, andL8)s. The increase in inequality
during the early years of the Franco regime is isbast with the increase in poverty
and the deterioration of the main indicators of gh@ndard of living (Prados de la
Escosura, 2008). Data suggest that popular clagsdslarge, impoverished, rural
communities were those sectors worst hit by therawation of health conditions and

nutritional deficiencies.

Figure 5. Coefficients of variation (CV, trend). Hdlin, 1908-1985
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The historical evaluation of the inequality of thetritional status is also studied
using percentile&® The longitudinal and transversal growth studiéagisreight, height
and body mass percentiles, and growth curves witéchonstrate the expected growth
speed for children according to their age and sex fthe earliest years to 18-20 years
of age, evaluate child development and the incréadeeight during the adolescent
growth spurt. Comparing the anthropometric valuea population of the past with the
values of modern or current populations that exhifmrmal, healthy physiological
development enables us to diagnose whether naitstatus in the past was optimum

or conditioned by malnutrition and chronic diseases

'8 Steckel (1996); Martinez-Carrién and Pérez Castg602); Camara (2009).
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Table 4. Comparison of the values of height perceitees from 1910 in Hellin with

those of the modern populations

Panel 1. Hellin (all conscripts)

Year measured R P10 Pos Pso P Pgo Pgy7
1910 15| 155.0f 158.6| 162.3| 166.9| 169.9| 171.6
1930 150.8| 155.1] 158.1| 162.6/ 167.9| 171.2| 174.6
1950 151.2| 155.6| 159.5| 163.8) 167.3| 171.0| 173.6
1965 153.4| 157.7)] 162.0 166.1| 170.6| 174.0| 177.7
1980 158.9] 161.0f 165.0| 169.0f 174.0| 177.0] 182.0

USA (20 yo, 2000) 163.3| 167.6] 172.0/ 176.8| 181.6| 185.9| 190.2

Spain (Adult, 2000) 166.0 169.2| 172.9| 177.0/ 181.4| 186.1] 190.3
Spain (18 yo, 2004) | 165.2| 168.1 1717 | 175.5| 180.0| 184.1| 188.2
Panel 2. Rural

Year measured R Pio Ps Pso Pss Pgo P
1910 154.5| 156.6| 159.5| 162.2| 163.5| 169.2| 174.2
1930 150.3| 155.4| 159.1| 160.6| 1632 | 169.4| 1754
1950 151.9] 155.6| 158.3| 163.2| 166.8| 170.0| 173.4
1965 150.3| 155.8] 160.6| 164.0/ 168.5| 170.8| 172.1
1980 159.2| 161.5| 165.0f 168.0f 171.2| 176.5| 181.7

Difference from USA|- 4.1]- 6.1|- 7.0/- 8.8|- 104|- 94|- 8.5

Dif, Spain (adults) |- 6.8/- 7.7/- 7.9|- 9.0|- 10.2|- 9.6|- 8.6

Dif, Spain (18yo) |- 6.0/- 6.6|- 6.7(- 75|- 88|- 7.6|- 6.5
Panel 3. Urban

Year measured R Pio P,s Pso Pss Pgo P
1910 149.1) 155.0f 158.6| 162.2| 166.9| 170.8| 170.8
1930 149.3| 155.3| 160.2| 164.0| 167.9| 171.4| 174.6
1950 150.1| 155.3] 160.7| 164.2| 167.9| 172.4| 175.4
1965 152.4| 158.3] 163.0| 166.8| 171.1| 175.0{ 1780
1980 156.9] 160.0] 165.0/ 169.0/ 174.0| 177.8| 182.2

Difference from USA/ - 6.4|- 76|- 70(- 7.8|- 76|- 8.1|- 8.0

Dif, Spain (adults) |- 9.1|- 9.2/- 79|- 80/- 74|- 83|- 81

Dif, Spain (18yo) |- 6.0/- 6.6|- 6.7(- 75|- 88|- 7.6|- 6.5

Source: AMH, DSS&CCR. For the masculine populatdrihe USA at the age of 20, see Kuczmarski,
Ogden and Guet al, (2002); for the adult populations and of age di83pain, see Carrascosa-Lezcano
et al, (2008). The differences shown in panels 2 (Ruaat} 3 (Urban) correspond to the difference in cm
betwen the percentile values of Hellin in 1980 #muke corresponding to the United States and Spain
shown in Panel 1 for the years 2000-2004. (Abreigfor years old: yo).

In this study we have used 3rd, 10th, 25th, 508ith @nd 97th percentiles of the
height of the conscripts of Hellin correspondingl@i0, 1930, 1950, 1965 and 1980,

which we have compared with the values of moderpufations considered to be

healthy and well nourished. Of these, we have tisegercentile heights of 20-year old
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males in the United States in 2000 (Kuczmarski, édgand Guet al, 2002) and those
of Spanish teenagers and adults between 2000 abdi ZLarrascosa-Lezcared al,
2008). We can observe that the 20-year old Amesicae slightly shorter than the
Spanish adult population in the same year until #6th percentile, when there is a
closer relationship between the 75th percentileéhef United States and the 97th of
Spain. However, the Americans are taller than thanh 18-year olds except in the
3rd and 10th percentiles. This finding would indécgreater inequality in the nutritional
health of the United States than in Spain.

Table 4 reflects nutritional poverty for the whateunicipality in the early
decades of the twentieth century. Twenty-five pemtoof the conscripts were shorter
than 159 cm in 1910 and progress was insignificait 1950: they grew less than one
centimetre, except those in the 90th percentiletardd7th percentile who grew by 2
cm. The delay in adolescent growth in Hellin canobserved until 1980: in general,
differences reached as high as 9 cm, mainly in aremas, and are almost all over 6 cm.
At the end of the period analysed, in 1980, onl§o16f the tallest conscripts of the
municipality reached the 50th percentile for heightSpanish adults in 2000. The
contrast is abysmal if we compare the data with didhe beginning of the period: the
tallest 10% of conscripts in Hellin were the sameght as the shortest 10% of
teenagers in Spain. This indicates the scope oitiontl poverty and biological well-
being in interior rural Spain which existed untglinto the nutritional transition.

Differences were even greater if we consider thierdint environmental
contexts, namely rural or urban residences. Livimgirban nuclei or small towns in
interior Spain had more advantages than livinguralrareas and villages. The rural
penalty is clear in Hellin, but the heights of @i®rtest residents of the urban areas
were shorter than those of rural areas, as we loa@ree in the 3rd and 10th percentiles
of 1910, 1930, 1950 and even 1980. It should bechtitat until the 25th percentile of
rural populations, height was 1 centimetre gretdian it was for those in urban settings.
Even the 97th percentile between 1910 and 1930slgi#ly greater in rural areas than
in town. This relative rural advantage at the opicentiles during the first third of the
twentieth century is consistent with the growththe height of rural conscripts during
the 1920s, a period marked by the interior coldiosavhich went hand in hand with a
growth of the rural population and relative improwants in the well-being of country
dwellers. Data suggest that malnutrition was asspdead in the town as it was in rural

areas and affected the poorest segments of thelgbtigouin the urban nucleus most
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intensly. Results should, however, be interpreteith wcaution given that the
intermediate rural percentiles were smaller thaséhof the urban areas

From 1930, in Hellin town, as the percentiles gtee advantages increased,
particularly after 1950. From then on, the lowesticgntile values corresponded to rural
villages, hamlets and dwellings scattered far frthra administrative centre of the
municipality. On the whole, rural areas did notd&achools or educational centres until
1960 and there was a notable absence of sociatasse and health infrastructure.
Results indicate that deficiencies were higher hia tural context, and despite the
availability of food resources there was a highdance of poverty and the quality of
food sources was low, as this region was relatipelgr. As a result, it can be inferred
that deprivation had a greater impact on farm ladéxsuand the peasant class. However,
the poorest segments of the population in Hellimtand the groups marginalised from
the formal economy were also hard hit, and thegived very little education and very
low income with which to provide the essential rerits necessary for child and
adolescent growth.

Until the mid-twentieth century, almost half diet rural constripts did not
exceed 160 cm (50th percentile), while in Hellimmothis height corresponded to the
25th percentile from 1930. We can observe a pattériow heights, which were
associated with diets low in animal proteins aral ldw intake of quality foods. This
low height may be associated with the low consuomptdf milk and diets based
predominantly on vegetable products. In the 198fks,province of Albacete had the
lowest milk consumption per capita in Spain, togethith other provinces of Castilla-
La Mancha (Mufioz-Pradas, 2011), although meat e¢opsan may have improved
slightly after the expansion of pig and goat fargnfMartinez-Carrion, 1984).

Until 1965, heights corresponding to the 10th petitein the town and in the
rural areas reveal moderate or mild levels of cleromalnutrition observed among the
population analysed, which was more than 20 cmtshtran the 50th percentile of the
aforementioned modern populations. The post-waritiwurtal crisis may have been as
acute among the poor rural population as the ugdmgulation: the 10th percentile of
rural conscripts in 1950 and 1965 had the sameevaduin 1910, and the 3rd percentile
was even shorter. Nutritional deficiencies prewailin the rural environment became
less pronounced from 1980, when the 50th percemtiggched levels of the 10th
percentile of North American and Spanish populaiermho were considered healthy
(Table 4, Panel 2). At the end of the period, défeees widened at the extremes for the
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whole of the population of the municipality. As shoin Figure 6, the results reveal
that the inequality between the tallest and thatesBbwidened over time. This trend

may suggest an increase in the inequality of incdistibution.

Figure 6. Differences in centimetres between perctle values (trend)
Hellin, 1908-1985
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Source: AMH,DSS&CCR. Estimate with 3rd order moving averages.

Finally, an analysis according to height groupghe tails of the distribution
shows the extent of malnutrition (Figure 7). Wednet that the percentage of conscripts
who were shorter than the required height for amjitservice (155 cm) was close to
parametres which indicate protein-energy malnotritand chronic undernourishment.
Under this assumption, the prevalence of malnatrithay have been relevant until the
end of the 1950s, and a small percentage of peasitthemalnutrition existed until the
late 1960s. This situation was likely due to nudnal restrictions and environmental
diseases in early childhood, but could have acatddrduring adolescence due to the
nutritional deprivation caused by differeshocksduring the autarchy. Overall, the
percentage of conscripts exempted in Castile-La ddanincluding those exempted
because of short stature, was the highest in Spajpecially in the first third of the
twentieth century (Bascuian, 2010: 201).
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Figure 7. Percentage of conscripts arranged by hei¢ygroups in Hellin: “tall” and

“short” conscripts corresponding to the drafts between 1908 and 1985

% 166-175 % < 155 and >175
60 18
55 16
50 14

12
45

10
40

8
35

6
30 4
1 11 I | 2
. I | I | 11 i
N *\‘,” '»o’ '\,°) *\9 N '\,o’ N '»°’ NN '»°’ N '»o’ '\,°)

<155 - >175 166-175

Source: AMH, DSS&CCR.

The impact of the Franco regime on the heighthiefrural populations has been
analysed in different studié®.Results reveal a fall in height and an increas¢hin
percentage of short conscripts consistent withsiheations of hunger and shortages
experienced during the 1940s. Misguided agricultpicies may have led to this
situation (Barciela, 2003). The increase in chdddur for some tasks may also have
delayed growth and influenced adolescent physio&dgievelopment. An increase in
energy expenditure combined with a decrease inggriatake accelerated the chain of
physiological deterioration that led to adversee& on labour productivity. The
decline in the quality of human capital and the iiallabour productivity during the
1940s have been highlighted in several stuifidhe problems may have been worse in
the agricultural sector due to the black markdt,ifiareal wages, poor harvests and, in
general, the stagnation caused by the agricultnaalernisation proce$$ Although the

recovery began in the 1950s, the principal chamiésnot become visible until the

9 Martinez-Carrién and Pérez-Castejon (2002); Quair@902a) Puche-Gil (2010).
0 gee Prados de la Escosura (2003); Prados dedalEacand Rosés (2010).
2 Barciela (2003, 2013); Fernandez Prieto (2007)ebia (2004).
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1960s. Calorie intake increased throughout the 49@Md this contributed to the
improvement of the nutritional status and the kgalal standard of living (Cusso,
2005). However, these improvements were accompanyed slight increase in the
rural-urban gap which lasted until the beginningtlod 1980s. Despite the progress
made during the decades of developmentalism, rimal’ penalty persisted until the

beginning of democracy.

4. CONCLUSIONS

This study addresses the issue of poverty andnégguality of nutritional status
according to place of residence using a case stutle southeast of Castile-La Mancha
representative of the inner rural Spain. The pdmrias made up of mostly low-income
families who were engaged in more traditional adtizal activities until well into the
twentieth century. One sector of the populatiordivn villages and farms, and were
relatively isolated and without health and educatioverage until the 1960s. Using the
heights of enlisted conscripts for military recnaént, we explore the rural-urban gap
and check the scope of rural penalty height andstineting of growth. Anthropometric
results illustrate the various stages during tleegss of the nutritional transition. In the
first decades of the twentieth century, the prawadeof short heights were conditioned
by a diet based on low-quality nutrients and veugataproteins and thus people were
slightly shorter than the Spanish average and bedbw the patterns corresponding to
the large urban and industrial centféStunted growth was significant until the 1920s.

The process altered during the Civil War and thatpar period due to
autarchic policies, which increased malnutritioretoly twentieth-century levels; these
persisted until as late as the beginning of the0$9@& rural areas. Deprivation and
nutritional poverty may have increased the prewvadenf deficiency diseases and
aggravated health status from the beginning of 19d0s. Until the 1960s the
environment was not conducive for healthy adolesgeswth, and this can be noted in
the reduction in adult heights during the earlyrged the Franco regime. The reduction
in calorie intake may have been significant in domtext of low salaries, economic
depression and deprivation. The recovery of heggiturred later than in other parts,
including the rural areas of Mediterranean Spairthe urban areas, recovery began in

around 1953 but was not manifest until 1962, whenedhe rural areas height recovery

2 pyjol and Cuss6 (2014); Gonzélez de Mobnal (2014).
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was not visible until 1968. At the time, this pherenon came to be known as the
“great food depression” (Casado, 1967). Overad, ititrease in height was substantial
during the 1960s and 1970s and suggests that aeelpvals of protein intake were
being obtained, although vegetable calories ansl iare predominant. The growth
stature was considerable in the rural areas, detmt divergence with the urban areas
which lasted until 1980. Results are consistenh wite regional and local diversity
observed in Spain’s nutritional transition pattewhich, in turn, was different to the
pattern of Western Europe, suggesting that it wess llinear, homogeneous, and
income-dependent than the model initially propolsgdPopkin (1993), as observed by
Pujol and Cusso (2014). Further research is rediworethe growth and variability of
rural and urban contexts which were differentiabeth socio-economic groups and
contextualised environments.

Results reveal the unequal impact of economic andtional change processes,
the effects of the food crises accompanied by mefay diseases, the influence of
economic policy, and, as to be expected, the utgiital role of the provision of
healthcare services and nutritional education. He tase of the latter, we should
highlight the distribution of food supplements e tstate and other institutions. The
role of the state may have been as decisive asgp#ta income in the improvement of
standards of living and nutrient intake during th@60s and 1970s. The different
nutritional education and assistance programmeshwhainly affected schoolchildren,
may have had a positive impact on cognitive devakaqmt and, most of all, growth in
childhood and adolescence. We observed that thghtseobf adult males increased
dramatically in just one decade (conscripts measur¢he 1960s). Amid the economic
developmentalism phase, the increase in nutritioreguality between rural and urban
areas became particularly acute, probably dueedantipact of rural emigration, which
was more intense than urban emigration. Inequatityeased during the phase of
greatest economic growth at the end of the 1968sagain with the economic crises of
the 1970s. As this is a local case study, moreeend is required in this line of
research.

Our study suggests that the rural-urban gap wajgstito the unequal provision
of resources, which depended on the different enuients and the framework of
institutional action. Living in rural areas far fmothe urban nucleus, deprived of
medical and health care facilities, schools, car@ social facilities naturally affected

biological well-being and nutritional health. Theal penalty can also be explained by
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inappropriate policies in the provision of publielfare goods for the rural areas, which
lacked resources and infrastructures; also, mut¢heopopulation was not supported by
social services, particularly healthcare, until llte twentieth century (Vilar and Pons,
2015). However, the gap was also due to the cormiposand nature of the social
groups characterised by poverty and shortages raaqglality in terms of availability
and access to sources of nutrients. A greater tyemay have arisen from belonging to
a particular social group or class. Therefore, msitglies that analyse inequality in
relation to economic and education resources bjalsgeoups and classes and even
professions are required.

Finally, from a methodological point of view, thistudy focuses on the
adolescent age as a decisive period of physiolbgrcavth and cognitive development
in the same way as other recent studies which asedoon longitudinal data. It is
important to recognise the importance of the emrent during childhood, as has been
highlighted in the abundance of literature on hum@wth, and the data from our study
suggest that early adolescent years seem sentivese factors that stimulate, stifle
or stunt growth. The nutritional health status dgrpuberty can define the differences
observed in adulthood.Focusing on the conditions during puberty may sigtt on
the way in which restrictions of resources and mmmental conflict, or deficiency
diseases, food crises and nutritional shocks affextresults in adulthood. This aspect
may be helpful in defining nutritional educationlipes and developing healthcare
programmes for pre-adolescents and adolescents theandfore offer a window of
opportunity for catch-up growth during the pubentddase in poor and developing

countries.

3 See the recent contributions of Van den Batrgl (2014), Hérak and Valge (2015); Qi and Niu (2015).
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