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Abstract

Portugal's real income per head grew by a factor of eight during the second half of the twenti-
eth century, a period of fast convergence towards Western European living standards. We use
a new sample of about 3,400 infants and children living in Lisbon to document trends in the
prevalence of stunting and wasting between 1906 and 1994. We find that stunting and wasting
fell quickly from around 1950, for both males and females. We additionally use a sample of
more than 26,000 young adult males covering the entire country, which shows a consistent
decrease in wasting and stunting with the expected time lag. We discuss these trends in rela-
tion to changes in income and public policy, which affected the ontogenetic environment of

children.
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1. Introduction

Portugal's real income per capita grew by a factor of eight during the second half of
the twentieth century, a period characterized by fast growth and convergence towards
Western European standards of living.? Portugal converged from around one-third of
the GDP per capita of the core of Europe's wealthiest countries in 1940 to approxi-
mately 60% in 1974, and up to about 65% in 1994 (Lains 2003). In this paper, we collect
heights and weights for a new sample of 3,431 infants and children from birth to 18
years of age. We use the prevalence of stunting and wasting to document trends in
biological living standards among infants and children during the twentieth century,
including a period of fast economic development from around 1950. We tind a dramatic
secular decrease in the prevalence of stunting and wasting of children, reflecting an
improvement in living standards that occurred over the period. We also use a repre-

sentative sample of more than 26,000 young adults and find similar trends.

In this study, we focus on two measures of physical growth as indicators of societal
changes in standard of living: stunting and wasting. Stunting refers to impaired
growth, resulting in reduced height-for-age (World Health Organization, 2006). A
child is stunted if their height-for-age is below two standard deviations from a refer-
ence mean height. It represents a long-term and cumulative manifestation of chronic
undernutrition, recurrent infections, lack of psychosocial stimulus or increased emo-
tional stress in childhood. It can also occur before birth during fetal development
brought about by malnourishment of the mother and other pregnancy factors. In turn,
wasting concerns individuals who are underweight for their height and reflect short-
term changes in nutrition and disease or stress exposure (World Health Organization,
2006). We use the Center for Disease Control and Prevention (henceforth CDC)
growth reference (Cole et al. 2000) to identify individuals in our sample as stunted or
wasted. We then calculate the prevalence of stunting and wasting by decade, sex and

age group: infants (up to 36 months of age) and children (ages 2 to 18 years).?

2 Amaral (2002, 2019); Lopes (2004); Stolz et al. (2013); Costa et al. (2016); Palma and Reis (2021).
Portugal has been Western Europe’s poorest country since the first half of the nineteenth century
(Palma and Reis 2019).

3 We split infants from children in this way in order to respect conventional categories (as explained
below), even though individuals between 24 and 36 months fall in both categories.
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We find that the prevalence of stunting and wasting decreased over time as income per
capita grew and access to improved nutrition, sanitation and medical care. The preva-
lence of stunting and wasting in the city of Lisbon fell gradually from the 1950s. The
largest declines occurred before the 1970s, prior to the social changes brought by the
transition from a dictatorship to a democratic political regime, including the creation
of a national health service. However, progress was not only due to better nutrition —
undoubtedly an important factor, as we document — but also due to gradually increased
access to health and public sanitation services (Deaton 20145 Pato 2011; Saraiva et al.
2014). The evolution was impressive; for example, for both sexes, the prevalence of
wasting fell from 45% in infants during the 1950s to around 15% in 1985-1994. The
prevalence of stunting also showed remarkable progress, with close to 50% of infants
and children stunted in the postwar period to less than 15% in 1985-1994. There were
larger incidences in older children, reflecting a lag in the improvements relative to the
younger generations. The observed progress must have led to enormous welfare gains,
especially as we show that stunting had long-term negative health consequences for

most individuals affected.

The observed drop in the prevalence of stunting and wasting occurs in tandem with
the dramatic decrease in infant mortality from the early 1950s onwards (Baganha and
Marques 2001, Instituto Nacional de Estatistica 2001). We discuss these trends in the
context of improvements in the health of children and young adults. We also compare
the observed trends to the macroeconomic and infrastructure development of the time.
We discuss developments in access to nutrition, health care, sanitation, and housing.

Finally, we consider potential sample selection issues in detail.

2. Data

We rely on three separate archive sources for our data collection. First, records from
the Hospital de Sdo Roque, which belonged to the House of Mercy (Misericérdia) of Lis-
bon, created in 1943. Second, records from Casa Pia a home for children who lost one

or both of their parents, which opened in the 1780s but ofters records from the early



1900s.* Finally, since both prior sources cover infants and children only, we addition-
ally study young adults through the Livros de Recrutamento, a military source belonging

to the army.® Unfortunately, the latter source only allows the study of males.

Santa Casa da Misericordia

The Hospital de Sdo Roque is part of the Santa Casa da Misericérdia de Lisboa, founded
in 1498, and historically the largest private (i.e. Catholic) charitable organization in
Portugal. The hospital sample consists of 1,970 children who attended the hospital
between 1945 and 1994.6 The children in the sample lived within proximity of the hos-
pital or were transferred there from hospitals and institutions located elsewhere. Up
until 1979, when the Portuguese public universal health care system was created, the
country relied largely on a private and charity-run network of hospitals and other sim-

ilar facilities.”

Because of the charitable nature of this hospital, children from wealthy families were
unlikely to attend as they sought better quality private institutions with high service
tfees. While a few children from well-off families are likely excluded, the sample can
still be considered representative of the vast majority of the population: the middle-to-

low socioeconomic segment of the city across the entire period considered.® Data were

* The Casa Pia provided shelter, food, assistance and education to these children. There have been prior
studies of some of its anthropometric data, most of which in the Portuguese language, but the associated
datasets are not publicly available.

% Our original hand-collected dataset consisted of 2,227 individuals who visited the Hospital de Sdo Roque
in Lisbon for medical appointments or hospital stays between 1945 and 2010, 1,566 children registered
in the Casa Pia school/home for orphans, and more than 26,000 young adults in the military recruitment
records. We restricted the sample to the period 1905 to 1994 because the number of observations for
the later years was too small for prevalence measures to be meaningful. We also cleared our dataset of
outliers as a result of typing errors, omissions and record-keeping issues. T'o make sure that our sample
does not include unrealistic outliers, we used the WHO Multicenter Growth Reference Study Group
(2006) criterion by which Z-scores lower than -6 and greater than 6 in terms of weight for age and
weight for length were considered outliers and removed from the analysis. This resulted in a final da-
taset consists of 1,970 children for the Misericérdia dataset, 1,461 children for the Casa Pia dataset, and
26,412 for the military recruitment dataset.

6 Our sample contains a comparable set of males and females. The number of surviving records with
usable information decreases over time but the trend reverts during 1985-1994: as Figure Al in the
Appendix shows, most records of the children observed in the hospital pertain to the 1945-1965 and
1985-1994 periods.

7 A few public hospitals also existed in the main cities, complemented by private clinics and co-operative
health centers.

8 A number of children were sent to the hospital from areas outside of Lisbon. After the mid- to late
1990s, this hospital’s data can no longer be considered to represent a representative sample of the city
of Lisbon. From 1994 onwards, not only is data more scarce but it is also the case that the clinical files
progressively indicate that the children who attended the hospital were sent from shelter homes — a
reflection of its increased focus on underprivileged infants and children, often those who had been subject
to mistreatment by their families. Hence our dataset is truncated at 1994
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collected from the clinical file of each child that was initiated by the doctor or nurse
when the child was first admitted. For each child, we collected year of observation, age
of the individual (in months), sex, weight in kilograms, and height in centimeters. We
also collected handwritten notes taken by the attending physician or nurse, namely the

clinical diagnoses.

We divide our sample into two age groups: those between the ages of 0 and 36 months
(infants); and those between 2 and 10 years of age (children). This reflects a change in
the height-for-age reference from relying on supine length (infants) to standing height
(children). In our dataset, 246 individuals are aged between 24 and 36 months old,

meaning that they are included in both the infant and child sub-samples (Table 1).

Table 1: Number of observations by sex (Misericordia sample)

INFANTS CHILDREN OVERLAP TOTAL
(0-24 MONTHS) (8-10 YEARS) (24 — 36 MONTHS)
MALES ‘ 796 157 185 1,088
FEMALES ‘ 610 161 111 882
TOTAL 1,406 318 246 1,970

Note: for simplicity, we split the children by age following the headings of the table. Note however that

the the group of children aged between 24 to 36 months (OVERLAP) is counted in both INFANTS

and CHILDREN samples for calculations, following the CDC guidelines of measurement (Cole et al.
2000).

The z-score for height and weight is calculated for each child based on the CDC growth
reference. The z-score is a relative measure of growth calculated in terms of standard
deviations from the sex- and age-specific mean.® Finally, a dummy variable identifies
those who are below the -2 z-score threshold (following Cole et al. 2000) and are clas-
sified as stunted and/or wasted. In the Appendix, we perform several tests to demon-

strate that our results are not driven by sample selection effects.'® Namely, we compare

9 This facilitates analysis because individuals of different ages can be pooled together and thus overcome
issues with sample size.

1 We only collected height and weight from a subset of the records that have available data. If heights
and weights were recorded more often in those children whose medical condition was more likely to
affect growth, then our sample would represent a selection of the most growth-compromised children.
However, our comparison shows that children who presented impaired growth or a condition likely to
impair growth during the medical appointment, are not more likely to include height or weight meas-
urements compared to the other children. Because of the lack of selection in the sample, variations in the
prevalence of stunting and wasting can be taken to represent temporal changes in child well-being.
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our quantitative information with an extra sample of 150 children from the same hos-
pital where there was no biological information other than the diagnosis. We code the
doctors' diagnoses into a binary growth-impairing disease variable and show that the
probability of finding children with growth impairing diseases is the same in both sam-

ples.!!

In addition, we study whether the children in the dataset are heterogenous by the na-
ture of their interaction with the hospital during 1985-1994. This is the period for
which we have records of patients that went for regular checkup appointments as well
as lengthy hospital stays.'? We check whether inpatients were more stunted or wasted
than those who just went for a consultation with a doctor using a t-test of the means
of the dummies stunted and wasted. We also look for significant differences in their
height and weight and their individual z-scores, which control for sex and age. We
reject any differences in the inpatients from those that only attended a doctor's ap-
pointment (i.e. outpatients). The differences in means on the z-scores (which adjust for
sex and age) for both height and weight are not statistically significant which suggests

that our main results are not subject to sample selection on observables.!?

Casa Pia sample

The Casa Pia de Lisboa is a school located in Lisbon. It is still in operation. During the
period which we cover in this paper, it received children from all parts of the country,
including a few born in the colonies, which at the time included Angola in Africa and
East Timor in Southeast Asia, among other locations. We collected data from this
source for all periods.'* This school was dedicated to receiving children who had lost
at least one of their parents.’” In Table 2, we indicate the birthplace of the children
received who appear in our sample, splitting it between the Lisbon district and other
regions. In the case of children who appear more than once in the source, we only use

their first appearance for these results.!¢

11 See Tables A1 to A3 of the Appendix.

12 There are two types of data in the archive, one concerning inpatients and the other scheduled appoint-
ments. We divided children into these two groups based on this division.

13 See Tables A4 to A10 of the Appendix.

1 Figure A2 of the Appendix shows the distribution of our Casa Pia sample over time.

12 There was a separate school for children with cognitive limitations, which we do not consider here.
16 Below, we consider repeated visits taking advantage of the longitudinal dimension for those who are
observed more than once.



Table 2: Number of children and teenagers (7-18 years old) by birth origin (Casa Pia sample)

MALES FEMALES TOTAL
BORN IN LISBON 607 261 868
BORN IN OTHER REGIONS 431 162 593
TOTAL 1,088 423 1,461

Note: All individuals were observed in Lisbon. The table refers to their birthplace. We show the num-
ber of individuals with at least one record. Data for females is available only from 1943.

We collected the Casa Pia data from two types of documents: the Livros de Mensuragoes
— actual books which contain data from 1906 to 1913 — and the Fichas de Admissao,
which are files of students that include data from 1914. From 1942-1943 the infor-
mation becomes better organized, as it was systematically collected when students en-
tered Casa Pia (i.e., the measurements were made just before the student entered Casa

Pia or shortly after their entry).

Children's full sample

Our full sample for children (i.e., individuals below eighteen years old, including infants
and teenagers) consists of the pooling together of the Misericérdia and Casa Pia sam-
ples.’” Table 38 shows details about the contribution of each subsample to the totals,
and Figure 1 shows correlations of height and weight, separated by sex and age. As
expected, we observe infants (0-36 months old) to have a lower weight, height, and

variability than children and teenagers (2-18 years old), for both sexes.!$

Table 3: Total children in the children full sample by decade and institution

TOTAL MISERICORDIA CASA PIA
DECADE Males Females Males Females
1905-1914 171 0 0 171 0
1915-1925 168 0 0 168 (0]
1925-1934 93 0 0 93 0

17 In the Appendix, we show that for the main periods when the two samples overlap (1945-64), the
results for each subsample are similar. See Table A11 and the surrounding discussion.

18 We show further information about weights and heights in our sample in Tables A12 and A13 of the
Appendix. Our descriptive statistics are in line with what previously existing studies reported about the
heights and weights of Portuguese children or young adults for the years in which they overlap our
sample (Rosa 1986, Padez 2002, 2007).



1935-1944
1945-1954
1955-1964
1965-1974
1975-1984
1985-1994
TOTAL N

59 0 (0] 59 0
1,067 344 312 247 164
969 332 222 217 198
163 9 10 83 61
96 51 45 0 0
645 352 293 0 0
3,431 1,088 882 1,038 423
1,970 1,461

Figure 1: Height on weight for infants and children of both sexes

Male 0-36 months old

Height in cm
100 150 200 50 100 150 200
1 1 1 1 1 1 1

50
1

Female 0-36 months old

Male 2-10 years old Male 11-18 years old

p

Female 2-10 years old Female 11-18 years old

® Lisbon @ All other regions

Weight in kg

Fitted values

Note: the total sample size corresponds to 1,970 individuals from the Misericérdia hospital and
1,461 observations for Casa Pia.

Young adults sample

From the archival sources of the military in Portugal (Arquivo Geral do Exército, Livros

de Recenseamento Militar), we obtained 26,412 observations of young adults' heights

from 1924 t01968. We collected a random sample which includes observations for

municipalities (concelhos) covering all major regions of continental Portugal. This al-

lows us to compare trends in stunting and wasting for young adults across space and

time. The benefit of this source of height data is that the information was universally



collected across adult 20 year-old males in Portugal, and it was drawn without sample
selection (for survivors).!? Hence, it is representative of the entire young adult male
population in the country. The main disadvantage of this sample is that it is available
for males only. The heights were collected during the mandatory military medical
inspection that all 20 year-old males undertook. We collected the height of these in-
dividuals for several annual benchmarks (1924, 1930, 1940, 1950, 1960 and 1968)

covering the entire country.?°

Table 4: Number of young adult males (20 years old) by location

BIRTHPLACE LIVING/WORKING PLACE

LISBON 5,488 8,479
OTHER REGIONS 20,974 17,9388
TOTAL 26,412

Note: The living/working division is based on the location of the military inspection.

3. Wasting and stunting among infants and children

Wasting among infants

Wasting is a measure of acute malnutrition and identifies infants with at least one of
the following conditions: weight-for-height z-score (WHZ) below two standard devi-
ations and/or mid-upper arm circumference <125 mm,; the presence of bilateral pitting
edema. We focus on the first criteria alone since it is the only one we can measure.
Wasting references are available at different ages and by sex from the CDC, but only
until 103cm. Accordingly, we focus on wasting among infants only (i.e. up to 36

months).?! Figure 1 shows that wasting among infants fell steadily from the mid-1950s.

19 See Palma and Reis (2021) for more details about this source.

20 The distribution of observations by municipality is listed in Table A 14 of the Appendix. From 1969,
the age of observation of recruits by the military changed from 20 to 18 years old, which means that
further benchmarks would not be directly comparable.

21 Table A15 of the Appendix describes the prevalence of wasting among infants over time.
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Figure 2. Wasting for infants

Male infants (0-36 months) Female infants (0-36 months)
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Note: The 1965-1974 period is interpolated in this figure due to the low number of available
records.

Stunting among infants and children

Child stunting refers to a reduction in growth and measures chronic malnutrition and
recurrent infections (most notably leading to diarrhea). These can occur in early child-
hood or before birth due to inadequate fetal development brought on by a malnourished
mother. The World Health Organization (WHO) defines a stunted child as one whose
height-for-age is less than two standard deviations from the mean of that age taken
from a Growth Reference Standard. Severe stunting is defined as height-for-age below
three standard deviations.?? There are two difterent height-for-age reference values for
children: one for 0-36 months and another for those 2 to 20 years old. The overlap in
both standards corresponds to a change in the position for taking the measurements.
This paper considers children who fall in the overlapping measures in both categories,

consistently with the CDC.

22 Data available at different ages and by sex from Centres for Disease Control (https://www.cdc.gov/).

10



The stunting prevalence by decade and age category is shown in Figure 3.2% Concern-
ing infants (aged O to 36 months), for both males and females, around 50% suffered
from stunting between 1945 and 1964. Stunting then fell steadily, to less than 15% by
1985-1994. Figure 3 also shows the results for children aged 2-10 years. For this age
group, the percentage of stunting also fell steadily over time, to less than 20% by 1985-
1994 (notice the lag in improvement relative to the infants, as expected). Finally, the
available evidence for the 11-18 years old group is more limited but also shows im-

provement over time, with the expected lag.

Figure 3. Stunting by age group
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Note: Except for 2 -10 years old children (central figures), the 1965-1974 period is interpolated
due to the low number of available records. In the case of infants (0-86 months old), the period
1975-1984 was dropped because of a low number of available records. Please, refer to Table 3

for more information about observations by source.

4. Stunting among young adult males

25 For the prevalences, see Tables A16 to A18 of the Appendix.
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We now move to the discussion of young adults.?* As explained in section 2, we can
only observe males due to the military nature of the source. However, our sample is
representative of males who survived to the age of 20 and lived in Portugal, since the
military inspection was universal, and we collected a random sample from all around

the country.??

Figure 8 shows that the prevalence of stunting was consistently lower in Lisbon than
elsewhere in the country.?¢ As with infants and children, there was a decreasing trend
over time: for the country as a whole, stunting decreased from around 45% of indi-
viduals in 1924 to less than 80% by 1968.27 Progress happened earlier for those living
in Lisbon: stunting decreased from more than 35% in 1924 to close to 20% by 1968.
As with infants and children, health improvements began before a tax-financed na-

tional health service was created.

Figure 4. Comparison of stunting in Portugal vs. Lisbon for 20 year-old males

Portugal Living in Lisbon

Stunting

Source: Arquivo Geral do Exército, Livros de Recenseamento Militar (1924-1968).

2+ Figure A3 in the Appendix shows the number of observations over time for this database.

25 We did not collect date beyond 1968 because from 1969 the military inspection began to happen at
the age of 18 instead of 20.

26 Our dataset includes information on the place of inspection, typically corresponding to where the
individual was living and working or studying. We have alternatively used birthplace as the criteria;
doing so the results are similar, and shown in the Appendix (Figure A4).

27 The lower stunting incidence for young adult males compared with male infants for corresponding
periods is likely due to survivorship bias. This levels effect is not in contradiction with the decrease in
trends concerning the average effects on adults lagging those of children.
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5. Interpretation

The income and health improvements in Portugal over the second half of the twentieth
century led to the decreased incidence of both stunting and wasting that we have
demonstrated. In this section, we provide additional context and interpretation. The
proximate causes were improved nutrition and sanitation and increased availability of
medical care, which have been documented to have had an impact elsewhere (Fogel
2005; Deaton 2013).2% Infant mortality due to digestive diseases up to 8 years of age
tell, and literacy levels among children rose steadily from the late 1920s onward (Palma
and Reis 2021). From around 1950, infrastructure improved considerably regarding
water access, sewage, and quality of dwellings (Pato 2011; Saraiva et al. 2014). This
decreased the incidence of diarrhea and digestive diseases that commonly affect chil-
dren. The infrastructure improvements happened earlier in urban areas, particularly in

Lisbon than elsewhere in the country (Pato 2011, pp. 97-98).

Nutrition in Portugal improved considerably over the twentieth century. At least from
the early 1960s, and for the country overall, per capita protein consumption from food-
stuffs, including meat, eggs, and milk, increased significantly (Table 38). Progress was
interrupted by a temporary breakdown related to the adverse eftects of the agrarian
reform and economic crisis during the initial post-revolution years (Barreto 2017) but

resumed in the late 1970s.

Table 5. Per capita annual food consumption for selected staples, in kg or litres.

1963 1970 1974 1977 1980 1990
WHEAT 67.9 75.2 75.2 72.9 72.6 t0 93.8 95.9
RICE 14.5 14.8 37.8 16.1 17.3 to 19.8 24.8
POTATO 102.3 121.7 110.9 91.9 101.3 to 149.5 147.5
SUGAR 19.1 25.6 30.0 27.9 29.6 to 31.3 29.3
PORK 6.0 7.5 9.4 9.4 9.8 to 12.2 20.0
POULTRY 1.4 7.1 11.9 15.0 17 to 18.6 19.1
BEEF 6.8 11.2 14.3 13.4 11.4 to 12.7 16.0
COD 6.8 10.1 6.8 5.2 4.0 to 4.1 6.6
EGGS 3.7 4.4 4.5 4.4 5.0 to 5.8 7.5
MILK 30.8 51.8 57.8 59.6 60.6 to 73.9 83.5

28 We do not find surprising that outcomes for females improved as much as those for males did, given
that historical evidence suggests that Portuguese traditional social norms did not discriminate against
women more systematically than was the case in other Western European regions (Palma et al. 2020).
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OLIVE OIL ‘ 6.7 6.9 5.3 4.2 4.1 to 4.2 3.3
WINE 91.3 79.4 181.0 85.9 95.0 -
BEER 4.4 14.8 32.6 29.5 40.1 -

Source: Barreto et. al. (1996, p. 84), who for 1963 to 1974 rely on Campos (1980); for 1980 they
also rely on Campos (1980) as well as, alternatively, on Instituto Nacional de Estatistica (1984).
For 1990, they rely on Instituto Nacional de Estatistica (1994, p. 69).

Note: the figures refer to continental Portugal until 1980 and the entire country henceforth. The
range of figures for 1980 corresponds to the information in both sources. The unit for beverages
corresponds to litres, all else in kg.

In addition to improved nutrition, the incidence of stunting also reflects non-nutri-
tional factors such as the health environment during childhood. The initial increase in
the heights of the Portuguese was essentially the result of a reduction in stunting.
While the most significant decrease in stunting occurred before the 1960s, most mean
height increases took place afterwards (Cardoso 2008). Portuguese eighteen-year-old
males were considerably taller after 1970 due to the greatest increase in mean stature
of individuals born in the 1960s and later (Padez 2007). Mean height continued to in-
crease into the early 2000s (Cardoso 2008). These changes reflect ongoing progress in
socioeconomic circumstances and material living conditions, both with regards to

higher incomes and more access to public goods.

We lack most Portuguese health-related data series for the period under study. The
exceptions are perinatal, neonatal, and infant mortality. Analysis of these indicates a
steep decrease between 1940 and 1950, which continued to decrease and then became
steep again after around 1970 (Veiga et al. 2004). From the 1930s, there was a decline
in the mortality rate and a decrease in the infant mortality rate (Schmidt et al. 2011).
Deaths caused by infectious and parasitic diseases, usually related to poor social envi-
ronment and hygiene, in turn, started to decline in the 1950s, due to improvements in
living conditions, better literacy, and the progress in medical care (Palma and Reis

2019; Schmidt et al. 2011; Ledo and Rodrigues 2016).

In line with the remainder of our evidence, child mortality showed enormous improve-
ments in the period which we cover in this paper (Table 5). As the table shows, after

an initial rise during the 1910s, infant mortality declined steadily.

Table 6: Perinatal, neonatal, and infant mortality (per 1000)
YEAR PERINATAL NEONATAL INFANT
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1910 = = 133.9
1920 - - 164.1
1930 = = 143.6
1940 - - 126.1
1950 = = 94.1
1960 42.2 28.0 77.5
1970 38.9 25.4 55.5
1980 23.8 15.4 24.3
1990 12.4 6.9 10.9
2000 6.2 3.4 5.5

Notes: infant mortality corresponds to children less than one year
of age. It was 38.9 in 1975.

Source: Perinatal and neonatal data from Instituto Nacional de
Estatistica (2001). Infant mortality from Rodrigues (2008, p.
426). As alternative infant mortality figures, Baganha and
Marques (2001, pp. 38-42) alternatively give 131 for 1950 and
94 for 1960, while Instituto Nacional de Estatistica (2001) al-
ternatively gives 58 for 1970, and 34.4 for 1980.

The supply of tax-financed public health services increased substantially in both quan-
tity and quality during the period under study. A reform to the Social Security system
in 1945 led to greater state involvement in providing health services. As a result, more
people were covered by public health insurance (cazzas de providéncia) until 1971 (Cam-
pos and Simdes 2012). During this period, much progress was made towards construct-
ing a system of hospitals financed by the state, such as Hospital de Santa Mariain Lisbon
and Hospital de Sdo Jodo in Porto. Further reforms in 1971 laid the foundation of a
National Health Service, which gradually became a universal health system provided
by the state, but which would only become accessible to all from 1979, following the
implementation of democracy and its associated constitutional mandate (Campos 2000,
p. 120). There was also an essential public national vaccination plan in the 1970s, which
reduced child mortality due to communicable diseases for children 1-4 years old to less
than half (Campos 2000, p. 406). There was hence a gradually increased access to health
services. The percentage of the population with access to public healthcare increased
from less than 10% in 1954 to 16% by 1960, 30% in 1965, 60% in 1970, and finally 78%

in 1975 (Carreira 1999, p. 412).2 In addition, from 1963 a healthcare system known as

29 Public healthcare was often run by private providers but was nevertheless tax-financed and marginally
free from the perspective of the user.
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ADSE (Assisténcia na Doenga aos Servidores Crvts do Estado) was available to public serv-
ants. It covered as much as 8% of the population in 1975 (Carreira 1999, p. 412). The

military and their families had a specific health system as well.

Longitudinal analysis

We now study long-term health effects. In the case of the Casa Pia sample, we observe
many children more than once. For those children, we now consider persistence (scar-
ring) eftects. For individuals that appear in our series more than once, we consider the
probability of being stunted in subsequent health inspections conditional on initial
stunting. Table 7 shows a high level of attrition in the sample (there are fewer obser-
vations with a higher number of inspections). However, it also indicates that those in-
dividuals appearing in more than one inspection are not subject to selection bias:
whereas the prevalence of stunting increases in groups with more health inspections,
regression analysis shows that stunting is not a probable cause of subsequent visits

beyond the second.?°

Table 7: Observations of children in Casa Pia sample, number of health inspections

INSPECTION NUMBER TOTALN STUNTED AND PREV-  PROB. OF STUNTING
ALENCE IN FURTHER INSPEC-
TIONS
FIRST 1,461 520 0.191%*
(0.36) (0.00)
SECOND 602 237 0.04
(0.39) (0.38)
THIRD 123 56 0.08
(0.46) (0.58)
FOURTH 91 Ik -0.165
(0.48) (0.27)
FIFTH 60 26 0.11
(0.44) (0.74)

Note: This table shows the number of individuals who have 1 to 5 health inspections in our records, their
stunting prevalence, and the coefficient of the regression of further visits as a consequence of stunting
afler controlling for age at the time of visit. Robust standard errors in parentheses, statistical significance

30 Table A19 shows that older age motivates further visits, and a careful examination of our data shows
that many of these took place on the birthday of the students.
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denoted by *** p<0.01, ** p<0.05, * p<0.1. The overall results of this regression can be found in the
Appendix (Table A19).

We perform a regression to test the probability that subsequent measures of children
report stunted growth, provided that they were stunted in the first measurement, and
controlling for the age of the individual.?! The results (Figure 5) show that individuals
who were stunted in their first inspection remained stunted in subsequent visits with
more than 50% probability, and this did not decrease over time. This shows that initial

deprivation had long-term — permanent — adverse health effects for most individuals.

Figure 5. Probability of stunting by inspection number conditional on initial stunting
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Note: Data from Casa Pia, described in text. Coefficients shown in the Appendix (Table
A20).

31 See Table A20 in Appendix for details.
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6. Conclusion

Portugal witnessed the fastest economic development of its history during the second
half of the twentieth century. In this paper, we have documented a remarkably decreas-
ing incidence of undernourished and stunted infants and children over that time. The
progress in health outcomes affected individuals of both sexes and covered the entire
country. The most noticeable changes happened during the final decades of the Estado
Novo regime, before democracy and the creation of a modern tax-financed national
health service. Using an additional source of military origin, we find that a similar
pattern of improvement in stunting occurred for young adult males during the same

period, with the expected time lag.

Our results show that the good macroeconomic performance of the Portuguese econ-
omy during the second half of the twentieth century translated into considerably better
living standards for infants, children and adults. The decreases in stunting and wasting
were related to increases in income, sanitation and medical improvements that gradu-
ally spread through the country despite a limited (but expanding) healthcare system.
Healthcare improvements mattered, but so did better nutrition, with much-increased

consumption of high-protein foodstufts such as poultry, beef, and milk.

Our results confirm the reformist and developmental nature of the Estado Novo regime
(1926/33-1974), which had been previously documented along other dimensions, in-
cluding education (Palma and Reis 2021), banking (Amaral 2013, 2015), and law (Al—
vares and Garoupa 2020). During the postwar European golden age, despite being a
dictatorship, this regime generated material gains and convergence from which most
of the population benefited, as has also been documented for Spain (Prados de la Es-
cosura et al. 2012). The macroeconomic progress that occurred was associated with
considerable improvements in ordinary citizens' living standards, including infants and
children. That progress then further continued under democracy. As a result of this
joint progress, Portugal was transformed during the 1945-1994 half-century from a
country with dismal development outcomes into a modern developed country as far as

health outcomes are concerned.

18



References

Primary Sources

Arquivo Geral do Exército, Livros de Recenseamento Militar, 1924-1968.

Arquivo Histérico da Santa Casa da Misericérdia de Lisboa, SCML, Assisténcia Mé-
dica, Hospital Infantil de Sdo Roque, Processos Clinicos de Internamento, “caixas” 001 a

138, and “mago” 56 a 152 (cdd. de ref.: PT-SCMLSB/SCML/SS/HISR/01/001)

Arquivo Histérico da Casa Pia de Lisboa, IP, Cotas 3794, 3797, 3799, Mensuracioes An-

tropométricas (1906-1913).

Arquivo Histérico da Casa Pia de Lisboa, IP, Processos individuais de alunas e alunos

(1914-1970).

Instituto Nacional de Estatistica (1984). Estatisticas Agricolas: Continente, Agores e Ma-

deira. Lisboa: Papelaria Fernandes

Instituto Nacional de Estatistica (1994). Balanga alimentar portuguesa: 1980—1992. Lis-

boa, Imprensa Nacional, available at https://www.ine.pt/xurl/pub/284872873

Instituto Nacional de Estatistica (2001). Destaque do INE. Lisboa: Instituto Nacional de

Estatistica.

Secondary Sources

Alvares, Vénia and N. Garoupa (2020). Evolugao da Justiga no final do Salazarismo. In:
Os Anos Sessenta em Portugal: duas governagoes, diferentes politicas piiblicas (eds. : José Ma-

ria Branddo de Brito e Paula Borges Santos). Edi¢gdes Afrontamento.
Amaral, Luciano (2002). How a country catches up: Explaining economic growth in

Portugal in the post-war period (1950s to 1973). Ph.D. dissertation, European Univer-

sity Institute, Florence.

19



Amaral, L. (20138). Imperfect but true competition: innovation and profitability in Por-
tuguese banking during the golden age (1950-19738). Financial History Review, 20(3),

305.

Amaral, L. (2015). Measuring competition in Portuguese commercial banking during

the Golden Age (1960—-1973). Business History, 57(8), 1192-1218.

Amaral L. (2019) The Estado Novo Period After World War II: The Golden Age of
Economic Growth. In: The Modern Portuguese Economy in the Twentieth and Twenty-

First Centuries. Palgrave Studies in Economic History. Palgrave Macmillan

Baganha, Maria J. e Marques, José Carlos (2001). Movimento Natural da Populagéo
Portuguesa, 1864-1991. In: Nuno Valério (ed.), Estatisticas Histéricas Portuguesas. Lis-

boa: Instituto Nacional de Estatistica, pp. 38-42.

Barreto, A. (2017). Anatomia de uma Revolugdo: A Reforma Agrdria em Portugal 1974-

1976. Lisboa: Leya.

Barreto, A., E. Preto, C. Valadas (1996). Indicadores da evolugdo geral. In: Barreto, A.
(org.) A situagdo social em Portugal, 1960-1994. Lisboa: Instituto de Ciéncias Sociais,
Universidade de Lisboa.

Campos, Anténio Correia de (2000). Satide publica. In: Anténio Barreto e Maria Filo-
mena Moénica (eds.), Diciondrio de Histéria de Portugal, Suplemento P/Z, vol. XV, Edi-

tora Figueirinhas, Porto, pp. 405-406.

Campos, J. da Silva (1980). Balangas alimentares: a balanga alimentar do continente portu-
gués, 1963-75. Estudos do Instituto Nacional de Estatistica. Lisboa: Instituto Nacional

de Estatistica.

Campos, A. Correia de, and Simodes, J. (2012). O percurso da saiide: Portugal na Europa.

Coimbra: Almedina.

Cardoso, H. F. (2008). Secular changes in body height and weight of Portuguese boys
over one century. American Journal of Human Biology: The Offictal Journal of the Human

Biology Association, 20(3), 270-277.

20



Carreira, Medina (1998). As politicas sociais em Portugal. In: Barreto, A., and Preto,
C. (1999). 4 situagdo social em Portugal, 1960—1996. Lisboa: Instituto de Ciéncias Sociais

da Universidade de Lisboa (pp. 365-498)

Cole, T. J., Bellizzi, M. C,, Flegal, K. M., and Dietz, W. H. (2000). Establishing a stand-
ard definition for child overweight and obesity worldwide: international survey. British

Medical Journal 320(7244): 1240.

Costa, L. I, Lains, P., and Miranda, S. M. (2016). An Economic History of Portugal,

1143-2010. Cambridge University Press.

Deaton, A. (2013). The great escape: health, wealth, and the origins of inequality. Princeton

University Press.

Fogel, R. W. (2004). The escape from hunger and premature death, 1700-2100: Europe,

America, and the Third World. Cambridge University Press.

Lains, P. (2003). Catching up to the European core: Portuguese economic growth,

1910—-1990. Explorations in Economic History, 40(4), 369-386.

Ledo, Carla and Rodrigues, Teresa (2016). State and Health (1900-2013): Political Sta-
bility and Resources. Hygiea Internationalis An Interdisciplinary Journal for the History of
Public Health 12(1):41-68

Lopes, José S. (2004). A Economia Portuguesa no Século XX. Lisboa: Imprensa de Cién-

clas Sociais
Padez, C. (2002). Stature and stature distribution in Portuguese male adults 1904—
1998: the role of environmental factors. American Journal of Human Biology, 14(1), 39-

49.

Padez, C. (2007). Secular trend in Portugal. Journal of Human Ecology, 22(1), 15-22.

21



Palma, N. and J. Reis (2019). From convergence to divergence: Portuguese economic

growth, 1527-1850. Journal of Economic History 79 (2): 477-506

Palma, N. and J. Reis (2021). Can autocracy promote literacy? evidence from a cultural

alignment success story. Journal of Economic Behavior and Organization, 86: 412-436

Palma, N, J. Reis and L. Rodrigues (2020). Historical gender discrimination does not
explain comparative Western European development: evidence from Portugal, 1300-

1900. CEPR Discussion Paper No. DP15922

Pato, Jodo Howell (2011). Histéria das Politicas Piblicas de Abastecimento e Saneamento

de A:guas em Portugal. Lisboa: ERSAR/ICS

Prados de la Escosura, L. P., Vendoiro, J. R. Rosés, & Villarroya, I. S. (2012). Economic
reforms and growth in Franco's Spain. Revista de Historia Econémica — Journal of Iberian

and Latin American Economic History, 30(1), 45-90.

Rodrigues, Teresa Ferreira (2008). Histéria da Populagdo Portuguesa: Das Longas Per-

manéncias a Conquista da Modernidade. Porto: Afrontamento.

Rosa, E. J. A. R. (1986). National and district longitudinal growth profiles from 7 to 17
years in Portugal. Anthrop. Kozl, 30, 51-58.

Saraiva, T., Schmidt, L., and Pato, J. (2014). Lisbon water regimes: Politics, environ-

ment, technology and capital (1850-2010). Fluz, (3), 60-79.

Saraiva, T., and Pato, J., and Schmidt, L. (2011). In Search of the (hidden) Portuguese
urban water conflicts: the Lisbon water story (1856-2006). In: Barraqué, B. (ed)., Urban
Water Conflicts. London: Taylor & Francis UNESCO IHP: 69-91.

Stolz, Y., Baten, J., and Reis, J. (2013). Portuguese living standards, 1720—1980, in

European comparison: heights, income, and human capital. The Economic History Re-

view, 66(2), 545-578.

22



Veiga T. R., Moreira M.J.G., Fernandes A. A. (2004). Social Changes and Better Health

Conditions of the Portuguese Population 1974-2000. Hygiea Internationalis 4: 255-276.

World Health Organization (2006). Multicenter Growth Reference Study Group. WHO
Child Growth standards: length/height-for-age, weight-for-age, weight-for-length, weight-
Jor-height and body mass index-for-age: Methods and development. Geneva: World Health

Organization.

23



Appendix (for online publication only)

Figure A1: Percentage observations in the Misericordia dataset by sex and year
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Figure A2: Percentage observations in the Casa Pia dataset by sex and year
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Figure A3: Total number of observations in the young adult military database
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Figure A4. Stunting among young adult males
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Discussion of sample representativeness

We now present evidence that our results are not driven by the selection of observa-
bles, where the weight/height information might have been observed conditional on
diseases — for example, if'a doctor or nurse could have made a note on this quantitative
information with higher probability in situations of malnourishment. We collected 150
additional observations for the Misericérdia sample, which do not have the height or
weight information, but for whom we know the medical diagnosis. We then compare
this qualitative sample with our original dataset. We do not find evidence in favor of
sample selection. Therefore, we argue that even though less than half the records in

the archive include data on the heights and weights of children, they are representative.

The test is performed based on our extraordinary information on the doctors' diagnosis
of the patients. We can use the clinical information reported by the doctors in the rec-
ords to detect whether patients with diseases that can affect their weight/stature are
statistically different. In practice, the classification of diseases is complicated, and dis-
entangling causality is challenging. To simplify matters, we coded the doctors' diag-
nosis in a binary variable that equals 1 when the diagnosis reports at least one dis-
ease that can potentially affect long term height/growth — such as congenital malfor-
mations or an explicit diagnosis of growth delay/impairment — and 0 when there is no

certainty of a growth-impairing disease.

We show that data on heights and weights are missing at random, which, as argued,
increases the credibility of our main results not being driven by sample selection. In
Table A1, we show the reported incidence of growth diseases coded in a "Growth Dis-
ease" dummy in the main dataset and the150 qualitative sample (random observations
across decades, 25 males and 25 females for each period). The rationale behind this test
is to check that the reason for recording height/weight in the hospital is not dependent
on the existence of a clinical issue directly or indirectly related to a growth deficit,
hence making our results endogenous, but simply a random outcome related to the
current policies of the hospital or the diligence of the nurse which happened to record

the patients' information.?

32 The criteria that we adopted for the presence of a growth disease is given in detail below.
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Table A1: Growth-impairing diseases in the total sample by decade (Misericérdia sample)

DECADE MAIN GROWTH QUALITATIVE GROWTH DIS-
SAMPLE DISEASE SAMPLE EASE

=1 =0 =1 =0
1945-1954 656 257 399 50 17 33
1955-1964 554 205 349 50 23 27
1965-1974 19 10 9 0 0 0
1974-1985 96 26 70 0 0 0
1985-1994 645 176 469 50 7 43
TOTAL N 1,970 674 1,296 150 47 103

We split the analysis into both age groups (0-36 months and 2- to 10-year-olds) to
study whether the information on diagnosis behaves in the same way both for the main
sample and the additional qualitative sample. Tables A2 and A3 show that infants and
children diagnosed with a growth impairing condition are found in the same propor-

tion in both the qualitative and main samples.

Table A2: T-test results the binary coding of growth impairing conditions from the diagnosis
of 0-36 months old infants (Misericérdia sample)

GROWTH IMPARING
GROUP N DISEASE DUMMY
(MEAN)
0.376
Qualitative sample 109
(0.047)
0.344
Main sample 1,517
(0.012)
0.033
Diff = Mean (Qualitative) — Mean (Main)
(0.047)
T-Statistic 0.693
P-Value (Pr(|T| > |t]|)) 0.488
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Note: this table reports the t-test statistics for the means of the dummy variables cod-
ing the growth impairing conditions from the doctor's diagnosis of children between
0 and 36 months old across decades for the main sample and the extra quantitative
observations. The null hypothesis is that the sample means are equal, and we have
1,620 degrees of freedom. Standard errors are reported in brackets under the means.

Table A3: T-test results the binary coding of growth impairing conditions from the diagnosis
of 2-10 year-old children (Misericordia sample)

GROWTH IMPAIRING
GROUP
DISEASE DUMMY (MEAN)
0.286
Qualitative sample 84
(0.050)
0.3562
Main sample 521
(0.019)
Diff = Mean(Qualitative) - -0.077
Mean(Main) (0.054)
T-Statistic -1.429
p-value (Pr(|T| > |t])) 0.155

Note: This table reports the t-test statistics for the means of the dummy variables
coding the growth impairing conditions from the doctor's diagnosis of children be-
tween 2 and 10 years old across decades for the main sample and the additional quan-
titative observations. The Ho is that the sample means are equal, and we have 609
degrees of freedom. Standard errors are reported in brackets under the means.

These tables show that infants aged 0-36 months old for whom data on height and
weight has been reported are less affected by growth impairing diseases (3%). The
trend is the opposite for older children, who show a higher prevalence of growth im-
pairing diseases when their weight and height was recorded. However, we cannot re-
ject the null that the difference of means equals zero for both age groups at conven-
tional statistical confidence levels (p-values: 0.488 and 0.155>0.05). This is evidence

that our data do not suffer from self-selection i1ssues.

We classify the doctors' diagnoses into two groups, one for conditions that are more
likely to affect growth, and another for less growth-impairing conditions. This classi-
fication was made using a single diagnosis without knowing whether these were
chronic or acute afflictions, medical history, or comorbidities. As such, it is an imperfect

classification that, for the most part, identified the following conditions as impacting
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growth potentially more than others: 1) congenital malformations; 2) heart conditions;
8) rheumatic conditions; 4) cancer; 5) chronic infections; 6) autoimmune diseases and

7) explicit diagnoses of growth delay/impairment.

In addition, we performed another test for sample selection bias: whether the infant
patient went for a regular doctor's checkup appointment (outpatient) or whether
he/she was interned in the hospital for days (inpatients). We coded the sample based
on whether the children stayed in the hospital or just got inspected by the doctor. Table
A4 shows that a change in this distribution cannot drive the observed changes between

1945-1954 and 1955-64.

Table A4: Children distribution by kind of stay in the hospital by decade (Misericordia sam-
ple)

DECADE INPATIENTS OUTPATIENTS TOTAL

1945-1954 656 0 656
1955-1964 554 0 554
1965-1974 19 0 19
1975-1984 96 0 96
1985-1994 289 356 645
TOTAL 1,514 356 1,870

Based on the classification of these criteria, we can test whether the children in the
dataset are different by kind of interaction with the hospital for the sample 1985-1994,
the period for which we have both kinds of patients.?* We check whether the interned
in the hospital are more stunted/wasted than those who go for a consultation with a
doctor using a t-test of the means of the dummies stunted and wasted. For infants aged
0-36 months, we carry out the two-sample t-test with equal variances in Table A5.5*

We reject any differences in the interned and appointment children.

35 There are two sources of data in the archive, one which concerns interns and the other for appoint-
ments. We divided children into these two groups based on this archival division.
3+ T-test with unequal variances leads to the same conclusions.
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Table A5: T-test results on wasting and stunting prevalence differences by kind of stay in the

hospital for infants between 0-36 months old (Misericérdia sample)

GROUP N STUNTED WASTED
0.152 0.149
Inpatients 315
(0. 020) (0.201)
0.157 0.153
Outpatients 274
(0.022) (0.022)
Diff = Mean(Inpatients) - Mean(Out- -0.005 -0.004
patients) (0.029) (0.029)
T-Statistic -0.152 -0.138
P-Value (Pr(|T| > |t])) 0.879 0.891

Note: This table reports the t-test statistics for the means of the dummy variables stunted and wasted

Sor the sample of children between O and 36 months old in 1985-1994. The H. is that the sample
means are equal, and we have 590 degrees of freedom. Standard errors are reported in brackets
under the means.

The two-tailed p-value computed using the t distribution (Pr(|T| > |t]|)) is the prob-
ability of observing a greater absolute value of t under the null hypothesis. Because our
p-values for the sample of 0-36 months old children between 1985-1994 are larger than
0.05, we cannot conclude that the difference in means is statistically significantly dif-
terent from 0. We do not have enough evidence that stunting or wasting prevalences
for infants between 0 and 86 months of age behave differently for inpatient and outpa-

tient observations in the Misericérdia sample.

Alternatively, we can test whether there are any significant differences between chil-
dren visiting the hospital under the null hypothesis that they were shorter, lighter and
further from their reference group, suggesting that stunting or wasting affects inpa-
tients more than outpatients. We test that hypothesis by looking at the average weight
and height for each group and their z-scores based on the CDC guidelines by age and
sex (i.e., each individual's z-score is adjusted for their age and sex). As before, we find

no significant differences (Tables A6 and A7).
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Table A6: T-test results on weight and sex- adjusted z-scores for weight by age by kind of

stay in the hospital for infants between 0-36 months old (Misericordia sample)

WEIGHT INDIVIDUAL

GROUP N
IN KG Z-SCORE

6.958 -0.385

Inpatients 315
(0.149) (0.071)
7.027 -0.525

Outpatients 274
(0.160) (0.071)
Diff = Mean(Inpatients) - -0.062 0.139
Mean(Outpatients) (0.219) (0.101)
T-Statistic -0.281 1.379
P-Value (Pr(|T| > |t])) 0.779 0.168

Note: This table reports the t-test statistics for the means of the weight and z-scores for the
sample of children between 0 to 36 months old in the period 1985-1994. The Ho is that the
sample means are equal, and we have 587 degrees of freedom. Standard errors are reported
in brackets under the means.

Table A7: T-test results on height and sex-adjusted z-scores for height by age by kind of stay
in the hospital for infants between 0-36 months old (Misericérdia sample)
HEIGHT INDIVIDUAL

GROUP
IN CM Z-SCORE

65.606 -0.581

Inpatients 315
(0. 620) (0.085)
66.204 -0.640

Outpatients 274
(0.657) (0.087)
Diff = Mean (Inpatients) — Mean -0.598 -0.060
(Outpatients) (0.904) (0.121)
T-Statistic -0.662 -0.490
P-Value (Pr(|T| > |t])) 0.509 0.624

Note: This table reports the t-test statistics for the means of the height and z-score value for
the sample of children between O and 36 months old in the period 1985-1994. The Ho is
that the sample means are equal, and we have 587 degrees of freedom. Standard errors are
reported in brackets under the means.
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These tests show that, on average, 0-36 months-old inpatients are shorter and lighter
than outpatients. However, p-values are too large to reject the null that the difference
of means equals zero (0.509 >0.05). Hence, there is no evidence suggesting that inpa-
tient infants were different from outpatients, which supports the universal use of this
sample. The results for children between 2 and 10 years old are shown in Tables A8 to

Alo.

Table A8: T-test results on stunting prevalence differences by kind of stay in the hospital for

children between 2 and 10 years old (Misericérdia sample)

GROUP N STUNTED
0.122
Inpatients T4

(0. 038)

0.200

Outpatients 40 (0.064)

-0.078

Diff = Mean(Inpatients) - Mean(Outpatients)

(0.070)

T-Statistic -1.118
P-Value (Pr(|T| > |t])) 0.266

Note: This table reports the t-test statistics for the means of the dummy variables stunted
and wasted for the sample of children between 2 and 10 years of age in the period 1985-
1994. The HO s that the sample means are equal, and we have 112 degrees of freedom.
Standard errors are reported in brackets under the means.

Consistently with the test for infants, we find that the p-values are too large to reject
the null that the difference of means equals zero (0.266 >0.05): we do not have enough
evidence to state that the sample of inpatient children is different from the sample of

outpatients. We cannot reject the null for any age for the period we can test.

Table A9: T-test results on height and sex-adjusted z-scores for weight by age by kind of stay
tn the hospital for children between 2 and 10 years old (Misericérdia sample)

WEIGHT
GROUP N
IN KG
15.633
Inpatients 69
(0.798)
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13.065
Outpatients 40

(0.702)

2.568

Diff = Mean(Inpatients) - Mean(Outpatients)

(1.208)

T-Statistic 2.136
P-Value (Pr(|T| > |t])) 0.035

Note: This table reports the t-test statistics for the means of the weight and z-scores for the
sample of children between 2 and 10 years old in the period 1985-1994. The HO is that the
sample means are equal, and we have 112 degrees of freedom. Standard errors are reported
in brackets under the means.

Table A10: T-test results on height and sex-adjusted z-scores for height by age by kind of stay

tn the hospital for children between 2 and 10 years old (Misericérdia sample)

HEIGHT INDIVIDUAL

GROUP N
IN CM Z-SCORE

98.568 -0.449

Inpatients 74
(2.228) (0.194)
91.788 -0.710

Outpatients 40
(2.224) (0.275)
Diff = Mean(Inpatients) - Mean(Out- 6.780 -0.261
patients) (8.446) (0.836)
T-Statistic 1.968 -0.776
P-Value (Pr(|T| > |t]|)) 0.052 0.439

Note: This table reports the t-test statistics for the means of the heights and z-score values of
the sample of children between 2 and 10 years old in the period 1985-1994. The HO is that
the sample means are equal, and we have 112 degrees of freedom. Standard errors are re-
ported in brackets under the means.

Our goal is to find systematic differences in height and growth between children at-
tending the hospital for different reasons. The A8 to A10 tests show that inpatients
between 2-10 year-olds were 7 cm taller than outpatients. The same is true for weight,
which shows a difference of around 2.5 kg across groups. However, when we account
for their z-scores (see Table A10), which consider sex and age differences in the distri-
butions (how far they are from the CDC growth guidelines), we can see that the devi-
ation from the mean for impatient is smaller than for outpatients. This indicates a

larger share of males or older patients in the group. Note how the sample size is notably
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smaller than in the group of 0-86 months-old infants, potentially leading to weaker
results. The differences in z-score means are not statistically significant (p-values are
too large to reject the null that the difference of means equals zero, 0.439>0.05), which
is no different for the one-tail test. This confirms that our main results are not subject

to sample selection on observables.

Poolability test

We have done several tests to ensure that the sample observations for the period 194.5-
1964, when both archives have observations available, are drawn from the same under-
lying population. Table A10 below shows the mean differences in stunting by sex and
decade for both institutions. We test the null hypothesis that the difterences in preva-
lence means are equal to zero, i.e. Hy: Mean (Stunting Prevalence Misericordia) — Mean
(Stunting Prevalence Casa Pia) = 0. We do not find significant systematic differences
overall. We find that overall, the Misericérdia sample is slightly more stunted than the
Casa Pia sample and that this is driven by the differences in the female group from

1945-1954.

Table A11. Poolability test

DECADE OVERALL

1945-1954 1955-1964
Ho: Stunting Prev. % (Misericdrdia - Casa Pia) = 0

MALES 2-10 -0.191 -0.093 -0.093
(0.205) (0.072) (0.068)

FEMALES 2-10 -0.2045%%% -0.114 -0.186%*
(0.076) (0.294) (0.071)

GENERAL -0, 147%%% -0.067 -0.187%%*
(0.052) (0.139) (0.005)

Notes: The table shows the difference in prevalence by group and the p-value in parenthesis. *, **, and *** denote
significance at 10, 5 and 1%.
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Table A12: Sample mean weight by age and cohort (children's full sample)

Age (years)
0

0.5

® g9 O Ou

©

12
13
14
15
16
17
18
Average

Observations

194:5-1954
3.75
5.64
7.39
9.65
11.87
13.88
15.4
17
20.65
22.83
25.49
26.25
30.55
38.06
40.11
41.81
45.25
45.58
48.5
52.25
18.89

483

Females
1955-1964
3.938
5.46
7.16
9.88
9.68
17

15.2

23.67
25.83
26.64
30.79
35.29
40.24
43.22
46.4
48.21
49.71

55.5

17.89

428

Males
1985-1994 1945-1954 1955-1964
4.96 4.26 4.36
7.47 6.64 5.76
9.01 7.74 7.76
10.45 10.21 10.60
18.2 12.07 12.5
16.2 14.76 15.3
19.675 15.63 16.1
18.8 18.05 17.35
- 20.73 23.09
23.03 23.51 24.60
- 25.77 26.07
= 26.77 28.39
- 29.41 31.49
- 30.88 30.56
- 38.77 39.21
- 36.08 38.25
- 46.4 39.33
- 48.83 -
- 56.8 47
- 57 -
8.04 18.90 14.87
296 599 556
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1985-1994
5.55
7.90
9.66

11.47
18.85
15.6
16.13
18.63
19.5
25.25
22.37

31.1

8.02

355



Table A13: Sample mean height by age and cohort (children's full sample)

Females Males
Age (years)  1945-1954  1955-1964  1985-1994 1945-1954  1955-1964  1985-1994
0 53.86 55.05 56.96 55.08 56.13 59.36
0.5 63.5 62.76 67.89 63.52 63.80 69.41
1 71.78 69.59 75.89 72.11 70.18 77.16
2 81.28 74.5 91 81.75 83 85.19
3 90.41 82 85.86 89.82 89 92.25
4 96.64: 102 100.71 96.68 97.9 101
5 104.16 102.5 106.13 104.28 99 -
6 109.20 - 109 109.34 106 109.33
7 115.66 118.9 - 115.75 117.75 116
8 118.91 121.42 122 120.18 122.18 132.25
9 127.25 123.31 - 125.70 125.89 125.33
10 127.54 132.80 - 129.20 131.45 129
11 132.21 138.17 - 132.96 136.19 -
12 142.82 141.08 - 134.60 184.40 -
13 146.25 146.88 - 142.33 14:3.92 -
14 147.73 149.6 - 14:3.42 148 -
15 147.42 153.86 - 151.8 147 -
16 145.83 150.86 - 155.33 - -
17 144 153 - 165.2 157 -
18 161 - - 162 - -
Average 102.93 93.22 69.86 103.61 89.02 69.71
Observations 483 428 296 599 556 355
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Table A14: Distribution of observations by municipality, based on place of military inspection,
young adult males database (Military Archives — Livros de Recrutamento dataset).

COUNTY FREQ. PER- CUM.
CENT
ALCOUTIM 383 1.45 1.45
AMARANTE 826 3.13 4.58
AMARES 357 1.85 5.93
ARGANIL 440 1.67 7.60
ARMAMAR 288 1.09 8.69
ARRAIOLOS 197 0.75 9.43
AVEIRO 647 2.45 11.88
BAIAO 655 2.48 14.36
BARREIRO 436 1.65 16.01
CADAVAL 293 1.11 17.12
CANTANHEDE 646 2.45 19.57
CARRAZEDA DE ANSIAES 350 1.33 20.89
CHAVES 931 3.52 24,42
FAFE 627 2.37 26.79
GOIS 164 0.62 27.41
LAMEGO 885 3.85 30.76
LISBOA 8,479 32.10 62.87
LOURES 625 2.87 65.23
LOURINHA 374 1.42 66.65
MAFRA 759 2.87 69.52
MANGUALDE 549 2.08 71.60
MATOSINHOS 984 3.73 75.33
MACAO 374 1.42 76.74
MESAO FRIO 400 1.51 78.26
MORTAGUA 239 0.88 79.18
MURCA 380 1.44: 80.57
NELAS 282 1.07 81.64
RIBEIRA DE PENA 47 4 1.79 83.44
SILVES 728 2.76 86.19
SINTRA 645 2.44: 88.63
SATAO 352 1.8 89.97
TAVIRA 163 0.62 90.58
VALE DE CAMBRA 353 1.34 91.92
VIDIGUEIRA 207 0.78 92.70
VILA FRANCA DE XIRA 589 2.23 94.98
VILA REAL 847 3.21 98.14
[LHAVO 491 1.86 100.00
TOTAL 26,412 100.00
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Table A15: Sample size, wasting and prevalence by sex and decade for children below 103

cm.
Individuals Wasting
Decade Total Males Females Total Males Females
420 287 183 197 107 90
1945-1954
945-195 (0.45)  (0.45) (0.42)
529 311 218 246 136 110
1955-1964
955-196 (0.44) (0.43) (0.50)
95 50 45 19 11 8
1975-1984 (0.22)  (0.22) (0.18)
589 324 265 89 57 32
1985-1994 (0.17)  (0.18) (0.12)
Total 1,633 922 711 551 313 240

Note: The table shows total and wasted individuals according to the CDC growth standards defined
by the general weight-for-length distribution until 103 cm of length. We do not include the 1965-
1974 period due to few observations being available. Prevalence in parenthesis under wasting count

Jfor each group.

Table A16: Sample size, stunting prevalence by sex and decade for infants (0-36 months old).

Individuals Stunting
Decade Total Males Females Total Males  Females
420 237 183 201 122 79
1945-1954 (0.48)  (0.51) (0.43)
529 311 218 252 155 97
1 -1964
955-196 (048)  (0.49)  (0.45)
1975-1984 95 50 45 25 12 13
(0.26)  (0.24) (0.29)
1985-1994 589 324 265 91 45 46
(0.16)  (0.14) (0.17)
Total 1,633 922 711 569 334 235

Note: The table shows total and stunted individuals according to the CDC growth standards defined
by the general length-for-age distribution. We do not include the 1965-1974 period due to few obser-
vations being available. Prevalence in parenthests under the stunting count for each group.
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Table A17: Sample size, stunting and prevalence by sex and decade for children (2 — 10 years
old).

Individuals Stunting
Decade Total  Males Females Total Males Females
1905-1914 2 " ) (0?55) (0.1555) _
1915-1924 V2 . ) (oifs) (oifs) _
1925-1934 9 o ) (ofs) (0?53) _
1985-1944 o v ) (0,737) (0.737) _
1945-1954 502 208 = ((;,5323) (07289) (0733 1)
1955-1964 2T 190 . (0756) (05.3;4) (05.3:8)
1965-1974 o " % (0?224) (029) (0.823)
1985-1994 ™ (o? 115) (oﬁ 1) (0.71 9)
Total 1,099 635 390 317 195 122

Note: The table shows total and stunted individuals according to the CDC growth standards defined
by the general weight-for-age distribution from 2 to 10 years old. We do not include the 1975-1984
period due to few observations being available. Prevalence in parenthesis under wasting indrviduals

Jor each group.

Table A18: Sample size, stunting and prevalence by sex and decade for children (11-18 years

old).
Individuals Stunting
Decade Total Males Females Total Males Females
128 128 - 59 59 -
1905-1914 (0.46)  (0.46)
76 76 - 48 48 -
1915-1924 (0.63) (0.68)
1925-1934 M o ) - Y )
(0.5) (0.5)
1985-1944 0 78 ) " Y )
(0.28) (0.28)
205 119 86 95 63 32
1945-1954 (0.45) (0.53) (0.87)
172 90 82 54 34 20
1955-1964 (0.38) (0.88) (0.24)
95 69 26 18 16 2
1965-1974 (0.19) (0.23) (0.08)
Total 760 564 194 307 251 54
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Table A19: Regression coefficients for subsequent health inspections as a consequence of stunt-
ng

Subsequent health inspections after

First Second Third Fourth Fifth
Stunting 0.1971%%* 0.087 0.081 -0.165 0.114
(0.060) (0.096) (0.147) (0.148) (0.74)
Age control -0.002%*  -0.013%%* -0.041%%* -0.039%¥*  _0.3g1%%*
(0.001) (0.001) (0.003) (0.004) (0.005)
Constant 1.838%¥* 4, 744%%% 11.89%%% 11.84%%% 1] 64%%*
(0.128) (0.250) (0.465) (0.606) (0.929)
Observations 1,461 602 123 91 50
R-squared 0.009 0.123 0.647 0.582 0.417

Note: regression coefficients show the probability of subsequent measurements of height (dependent variable)
provided that the current measurement reports stunting, controlling for the individual's ages. Robust stand-
ard errors in parentheses, statistical significance denoted by *** p<0.01, ** p<0.05, * p<0.1

Table A20: Regression coefficients for subsequent measurements of stunting

Stunting in subsequent inspections

Second Third Fourth Fifth
Stunted in the
first inspection  0.531%%* 0.560%** 0.519%** 0.525%%%
(0.031) (0.001) (0.148) (0.74)
Age control 0.008%*%* 0.00 1 ¥ 0.039%**  0.009%**
(0.000) (0.003) (0.004) (0.005)
Constant -0.229%%* 11.89%%* 11.84%%* 11.64%%%
(0.060) (0.465) (0.606) (0.929)
Observations 602 123 91 50
R-squared 0.389 0.647 0.582 0.417

Note: regression coefficients show the probability of subsequent measurements of height (dependent variable)
provided that the current measurement reports stunting, controlling for the individual's ages. Robust stand-
ard errors in parentheses, statistical significance denoted by *** p<0.01, ** p<0.05, * p<0.1
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