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1. Introduction

Using three archival sources, plus complementary qualitative evidence, we previously argued
that the prevalence of stunting and wasting in Portugal feel considerably during the Estado Novo
dictatorship (Cermefio et al. 2023). Our evidence shows that there were gradual improvements
in living standards in the city of Lisbon from the 1950s, and that the largest declines occurred
before the 1970s, prior to the changes brought by the transition from a dictatorship to a demo-
cratic political regime, including the creation of a universal national health service. We showed
that progress was gradual and not only due to better nutrition over time, but also increased ac-
cess to health and public sanitation services. Two of our sources pertain to evidence from chil-

drenin the city of Lisbon, butimportantly, a third source is representative of Portugal as a whole.

In a recently published commentary to our article, Cardoso and Murray (2025) — henceforth CM
— claim instead that most of the living standards improvements instead happened in the de-
mocracy, not before. They make this claim by asserting that the data from one of our three
sources —the Hospital de S40 Roque is not representative of the city of Lisbon or Portugal more
broadly.? In this paper we revisit the evidence and confirms that sustained progress began ear-
lier than had previously been documented, and before democracy.® The assertions made by CM
lack empirical foundation. Their discussion misrepresents the archival sources that we use and

mischaracterises the arguments developed in our original study.

CM misrepresent much of the literature including our work, about which they make multiple
erroneous claims. First, they exclude without valid justification a large share of our data: two out
of three sources, all the weight information, females, and even children beyond 5 years of age.
Second, CM misattribute to our study the view that evidence from Lisbon is representative of

Portugal as a whole; this claim appears nowhere in our article.? Third, CM claim that the children

"The creation of a national health system was gradual and began well before democracy, and although it
became universal only in 1979.

2The hospital’s full name is Hospital Infantil de Sdo Roque, and it was part of Santa Casa da Misericérdia
de Lisboa (Cermefio et al. 2023, p. 2).

3 CM only mention the other two sources that we used in passing, claiming that they can be ignored be-
cause they concern the period before 1974 (Cardoso and Murray 2025, pp. 2. 9). This is an incorrect argu-
ment: for that period, results from those two datasets are similar to those of the Hospital de Sdo Roque,
hence they serve as an independent cross-check for the latter’s representativeness. The Livros de Re-
censeamento Militar, in particular, contain an unmistakably random sample (Palma and Reis 2021).

4 CM’s suggestion that we treated the Lisbon data as representative of Portugal as a whole — repeated
even in their abstract—is one of several serious misrepresentations of our argument. Nothingin our article
supports such a characterization. On the contrary, as shown in Cermefio et al. (2023, p. 8), we explicitly



in the Hospital de Sdo Roque were a “very selected group of the most underprivileged and sick”
(Cardoso and Murray 2025, p. 8). They justify this claim on two grounds. One is statistical, and
another is historical, based on contemporary documents. These assertions are unjustified: they
rely on an arbitrary censoring of the dataset and mislead readers by advancing incorrect claims

about the historical sources underlying our study.

Even when focusing exclusively on boys from this source, CM remove over 27% of the observa-
tions from a dataset that had already been cleaned and released in our replication files. While
they state that they computed height-for-age, weight-for-age, and weight-for-height z-scores,
they neither report the thresholds used nor the number of deletions attributable to each indica-
tor. This lack of transparency renders their trimming procedure arbitrary and irreproducible. This
lack of transparency renders their trimming procedure arbitrary and irreproducible — particu-

larly given that they do not make their analysis or code available to the academic community.

Fourth, CM claim to use data from two additional sources to back up their claim that childrenin
Hospital de Sdo Roque were particularly poor, facing unusually high child mortality rates, and
they furthermore assert that this hospital was specialized in receiving children with tuberculo-
sis. CM did not collect the data or had access to it and instead rely on third hand reporting of
descriptive statistics concerning that data in secondary sources. Furthermore, what they write
is misleading: confidence intervals for our data, which CM fail to show, demonstrate that the
results for their preferred source are statistically indistinguishable from ours except for the sec-
tion of the data they decide to show. The evidence contradicts their description of Hospital de
Sao Roque: child mortality at this institution was lower than national rates, and diagnostic rec-

ords reveal that merely about 5% of admitted children were diagnosed tuberculosis.

This rejoinder is organized as follows. In section 2, we cover how CM misrepresent our original
work. In section 3, we go over how they misrepresent the historical sources and illegitimately
modify them in arbitrary ways in order to fit their narrative. In section 4, we show that CM con-
clusions are not supported by a careful statistical analysis. In section 5, we show that they mis-

represent the historical evidence more broadly as well. Finally, in section 6 we conclude.

compared the Lisbon evidence with data representative of Portugal as a whole to highlight the differences
between the two.



2. Cardoso and Murray misrepresent our findings

CM claim that one of the three sources we used is not representative of the underlying popula-
tion of children, and the entirety of their conclusions rest on this claim. This claim is mistaken,
as we detail in Section 3. In this section, we discuss that even if that source could not be used,
the two other sources we rely on — and whose representativeness CM do not question — show

precisely the same results. CM omit this straightforward point.

CM recognize that the data from Hospital de Sdo Roque was only one of three sources that we
used. In fact, these were given equal analytical weight in our original study, and our core empir-
ical pattern — falling stunting and wasting during the Estado Novo — is corroborated across the
three distinct datasets. Yet CM critique our conclusions focusing exclusively on a single source,
ignoring the fact that the same improvements hold in the other two datasets, whose relevance
or representativeness they omit to discuss in detail. They further omit the additional evidence
that we reported concerning GDP convergence, and substantial improvements in nutritional
and child mortality that took place under the dictatorship, — evidence directly at odds with their
narrative.® For example, Cermefio et al. (2023, p. 9) document that infant mortality declined
from 94.1 per 1000 in 1950 to 38.9 in 1975.8 The fall in subsequent years was more modest,
sitting uneasily with CM’s claims that most health improvements happened after democracy

began.

In addition to the Hospital de Sdo0 Roque, we used data from Casa Pia, a home for children who
lost one or both of their parents, and from Livros de Recenseamento Militar, a military source

belonging to the Army.” The results from the latter two serve here as an independent check

5 As we detailed in our original paper, the Estado Novo coincided with a period of improved nutrition and
sanitary conditions, as well increased availability of medical care. These are well known to have impacts
on stunting and wasting (Fogel 2004; Deaton 2013). There is no reason to believe that Portugal would have
been different, and out results confirm this. Unlike CM claim, we never “make the explicit assumption that
the increase in Portuguese GDP over the second half of the 20th century is driving the decline in stunting
and improvement in the standard of living”. Instead, we only argued that, naturally, higherincomes tend to
correlate with better health outcomes. There is a long and high-quality literature contradicting CM’s claim
that GDP is a “a relatively poor predictor of secular gains in height”; see, for example, Fogel (2004), Gun-
tupalli and Baten (2006), Steckel (2009), Case and Paxson (2008), Peracchi (2008). All the papers cited by
CM in support of their unfounded assertion affirm on the contrary that that there is a strong correlation
between height as a proxy for living standards and per capita GDP, even if complexities such as inequality
and the disease environment must also be considered.

8This had been as high as 164.1in 1920, and 143.6 in 1930, around the time the dictatorship began.

7 This source had been previously used by other anthropometric studies, namely Stolz et al. (2013) and
Palma and Reis (2021).



concerning the representativeness of the Hospital de Sdo Roque, and indeed the results are
similar.t Importantly, the Livros de Recenseamento Militar data — 26,412 observations — shows
a lagged effect on individuals observed at the age of 20, as expected, and as we originally
pointed out (Cermeno et al. 2023, p. 8). CM mislead readers by referring to this as “conscript
data” (Cardoso and Murray 2025, p. 9). This characterization is incorrect, and the distinction is
crucial for understanding the representativeness of this source: every male had to do a military
inspection, regardless of later becoming a conscript or not. As a result, this dataset covers the

entire male population of the country at age 20, not only those selected for military service.®

CM then dismiss these two additional sources on the grounds that they do not extend into the
democratic period after 1974—a rationale they use to sidestep evidence that directly contra-
dicts their claims. Their argument is unfounded: both sources independently confirm the pat-
tern observed in the Hospital de Sao Roque results for the period of the dictatorship. Related to
our military data, CM assert that “stunting — and improvement in living standards — may actually
reflect positive changes before the beginning of the Estado Novo dictatorship” (Cardoso and
Murray 2025, p. 9). A simple examination of Figure 4 in our original paper (Cermefo et al 2023,
p. 8) directly contradicts this claim: except for the cohorts of 1924 and 1930, all individuals in
our sample spent most or all of their childhood under the dictatorship.’® CM’s interpretation

does not withstand even a straightforward visual inspection of the evidence.

Finally, CM also assert that we argue for a causal effect of the dictatorship on standard of living
outcomes. They write that we “assign most of the progress in the well-being and living standards
of the Portuguese population over the second half of the twentieth century to a dictatorship”
(Cardoso and Murray 2025, p. 2)." This is false under multiple counts. Our paper explicitly fo-

cused on documenting changes over time, while recognizing that some of the improvements

8 Concerning Casa Pia, CM claim that there was no “noticeable decrease in the prevalence of stunting
during the dictatorship”; this claim is directly contradicted by Figure 3 of our original paper (Cermefio et al.
2023, p. 7).

®The factthat only males are observed is moot in this case, since CM also restrict the sample to only males.
On details about the representativeness of the Livros de Recenseamento Militar source, see Palma and
Reis (2021, p. 417), and Cermeno et al. (2023, p. 5), where we had clearly explained that, for males, the
“military inspection was universal”.

% Note in particular that those observed in 1940 were only around 6 years old in 1926, and all others in
subsequent years spent their entire lives under the dictatorship.

" Likewise, Cardoso and Murray (2025, p. 8) write that they “are challenging is the notion that most of the
improvements in living standards over the second half of the twentieth century can be attributed to the
dictatorship”, a statement that does not correspond to anything we wrote in Cermefio et al. (2023).



were associated with public policies. Cermefio et al. (2023) is a descriptive paper, and we re-
viewed the relevant literature accordingly.'> No counterfactual was calculated, and accordingly

we made no claims concerning causality. CM’s accusation is therefore unjustified.
3. Cardoso and Murray misrepresent the Hospital de Sd0 Roque source

Another important misrepresentation by CM is the characterization of the Hospital de S&o
Rogue. CM claim that the improvements that we documented in the hospital are not indicative
of broader progress under the dictatorship because the children there were among the “the
poorest and the sickest” (Cardoso and Murray 2025, pp. 4, 8). In this section, we demonstrate

that CM’s characterization of this hospital is inconsistent with the historical evidence.

A central claim that CM make concerning the Hospital S. Roque concerns the incidence of tu-
berculosis, a disease known to have particularly affected the poor. CM claim that this hospital
would have been “specialized in infectious diseases” and accordingly that the incidence of tu-
berculosis would have been very high in this hospital before 1979, emphasizing that the children
in our sample for this hospital are “a selected group of the sickest of the sick due to the inci-
dence of tuberculosis” (Cardoso and Murray 2025, pp. 2, 8). The authors argue that an “extraor-
dinary high incidence of infectious disease, in particular tuberculosis, is an indication of the ex-
tremely compromised health and growth of the children in the sample” (Cardoso and Murray

2025, p. 8). ™3

CM’s claim that tuberculosis was widespread in this hospital before 1979, is only supportis an
anonymous statement noting that, after the hospital’s integration into the national health sys-
tem in that year, “the Hospital de Sao Roque was no longer mandated to and restricted the care
for children with infectious diseases,” and that tuberculosis was therefore “virtually absent after

1974-1985"."* While is true that by 1984, children with tuberculosis were sent to other

2 Portugal’s experience was not unique in this regard, and Portugal’s growth under dictatorship was not
“unusual”, unlike CM claim (Cardoso and Murray 2025, p. 2). See, for example, the case of reformsin Spain
under Franco (Prados de la Escosura et al. 2011).

3 The source on which CM rely to claim that from 1979 this hospital existed to serve the “most deprived
and underprivileged social groups in the city of Lisbon” (Cardoso and Murray 2025, p. 4) is an interview with
a head nurse, where tuberculosis was never mentioned. The nurse mentions in passing that the hospital
catered for the poorest but does not present any evidence suggesting the degree to which this happened
from 1979, rather than later, from the mid-1990s (Marques 2016, p. 28).

14 Cardoso and Murray (2025, p. 4). What “virtually absent” means in this context was not quantified by
CM, and the source given in support of this statement is an unsigned interview with the clinical director of
the hospital that was published in an obscure magazine in 1984 (Anonymous 1984).



hospitals (Anonymous 1984, pp. 34-37), in fact tuberculosis was also largely absent before
1979. The reasons for this are twofold. First, there was a major decline in the incidence and
crude mortality rate by tuberculosis in Portugal from around 1950; tuberculosis was residual by
1960, having disappeared before 1970." Second, and more importantly, our dataset confirms
this pattern based on the recorded diagnosis of the patients: the incidence of tuberculosis was
around only around 5% in the Hospital de Sao Roque between 1945 and 1994.'® The hospital
records list the motives for hospitalization or consultation, and contrary to CM’s claims, most
health issues treated were not infectious diseases. The records list cases of anaemia, conjunc-
tivitis, dehydration, dyspepsia, dystrophy, jaundice, laryngitis, tonsillitis, or toxicosis among oth-
ers.” The frequency of tuberculosis cases is far too low to characterise this hospital as special-
izing in the disease, as CM assert.'® Gastroenteritis was the most frequent reason for hospitali-
zation or consultation. CM’s claim that the hospital was specialized in treating infectious dis-

eases and cases of tuberculosis are “clearly overrepresented in the sample”, is simply false.™

CM furthermore write that by 1979 the hospital no longer provided care to children with infec-
tious diseases, including tuberculosis, and that exclusion (sic) “seem to coincide” with an in-
creasing number of children being sent there from shelters (Cardoso and Murray 2025, p. 8). No
attempt is made to prove or quantify this surprising claim, after the emphasis previously given
to the incidence of tuberculosis and its correlation with poor socioeconomic conditions. If chil-
dren with tuberculosis where common before 1979, and no longer present afterwards, as CM
argue, that should in fact bias upwards the hospital’s measured living standards from that date.
Arguing otherwise would necessarily rely on a complex net effect which is entirely undemon-
strated by the authors, given that no alternative evidence was given beyond an undocumented
claim. We argue instead that the incidence of tuberculosis declined over time in Lisbon as well

as the entire country, and its disappearance in the sources was mainly not due to a change in

5 Matos and Santos (2015, p. S103), Morais (2002).

8 Even if we restrict the sample to 1945 to 1979, the incidence of tuberculosis in this hospital was only
around 8%.

7 Some of these could result from being symptoms of an underlying infectious disease, but it is not possi-
ble to be sure of how often that may have been the case.

8 The cases of tuberculosis are 113 out of 2265, so they correspond to around only 5% of the total.

®This claim is made in Cardoso and Murray (2025, p. 4). It evidently makes no sense to compare incidence
of tuberculosis among children in an hospital with that among the population as a whole (including adults)
in Portugal in a single year, as CM do. For the population as a whole, tuberculosis could easily be underdi-
agnosed, due to weak healthcare systems and limited access to advanced diagnostics.



the nature of the hospital, but instead to the general improvement in living standards over time:

precisely the forces that we originally documented.

A second misleading statistic given by CM concerns child mortality. CM note that the hospital’s
crude mortality rate was 7% for 0- to 4-year-olds in 1968, which they consider to be high and
hence evidence in favour of their claim that the sample from that hospital would have been bi-
ased towards the poorest. CM compare that statistic with 1.05% corresponding to the popula-
tion at large (Cardoso and Murray 2025, p. 4).2° They admit in passing that it does not make
sense to compare child mortality in an hospital to that of the population at large, but the only
other comparison they make is with that in a children’s hospital in Brazil, for the period of 2018
to 2022 — where it was half that of Hospital de S40 Roque. This is an apples-to-oranges com-
parison: Portugal in 1968 was far poorer than Brazil in 2018-22.2" Our paper reported a much
more natural and reasonable comparison, which CM omit: infant and child mortality in Portugal
in the period corresponding to our study which was 7.75% in 1960 and 5.5% in 1970 (see
Cermeno et al. (2023, p. 9). Furthermore, Reis (1960) — the source on which CM relied on —
reports that child mortality for children less than 5 years old corresponded to around 8,46% in

1958.22In light of this, the 7% of the Hospital de Sdo Roque seems strikingly normal.

Finally, we identify two additional erroneous claims made by CM. First, note that Anonymous
(1984), mentions that free beds were occasionally available in Hospital de Sdo Roque in that
year, and that they often had free capacity and received children from other establishments in-
cluding from two large public hospitals, the Hospital Santa Maria and the Hospital Dona
Estefania.?® CM fail to inform their readers of this information, which directly contradicts their
claims that this hospital was specialized and had limited capacity after 1979 (Cardoso and Mur-
ray 2025, pp. 4, 8). Second, CM also write that that we were “unclear” about why we used 1994

as a cut-off date for this hospital, but we did explain that unlike for 1979, from the mid-1990s

20 CM only give the statistic for 1968, but mortality in Hospital de Sdo Roque could naturally vary from year
toyear; in 1967, for example, it had been lower: 6.4% (Braga 1969, p. 7).

2'In constant dollars of 2011, Portugal’s GDP per capita in 1968 was $7,767, around half of Brazil’s $14,215
corresponding to its 2018-2022 average (Bolt and van Zanden 2025).

22 Reis (1960, p. 52) also shows that Portugal’s child mortality was the highest in Western Europe.

23 A year later free capacity continued to exist, according to an interview given by the head nurse (Anony-
mous 1985, pp. 12-17).



there is indeed evidence about a selected nature of the sample of children going to this hospital

(Cermeno et al 2025, p. 3).%
4. Cardoso and Murray misuse data and statistics to produce their intended results

We begin by noting in passing that CM claim that there was a peak in the prevalence of stunting
for children aged 0-2 years in the Hospital de Sdo Roque data during 1965-74 but admit that
they find this based on a “very small sample size” (Cardoso and Murray 2025, pp. 4-6).2° This
limitation motivated our original exclusion of these observations, as is explained in Cermefio et
al. (2023). In the absence of additional data, CM’s decision to rely on such a limited subsample
is unwarranted.?® In light of this, their emphasis and speculative discussions about that period

are moot.

It is also worth noting that CM focus exclusively on heights, and consequently stunting statis-
tics, thereby ignoring our weight data and wasting results altogether. There is no good reason to
do so-CMjustify it due to a desire to (sic) “streamline” their paper, along with vague statements
about weights being a non-cumulative measure of health (Cardoso and Murray 2025, p. 2).
However, it should be evident that the disappearance of underweight children over time is nat-
urally a statistic that should not be ignored.?” Finally, note that CM reject weights as a useful
measure, yet in their data cleaning, they in fact use weight-for-age, and weight-for-height/length

statistics (Cardoso and Murray 2025, p. 2).

In an attempt to cast doubt on our dataset, CM introduce two alternative sources to argue that
our sample from the Hospital de Sdo Roque was biased. For infants, they use a small sample

of only 69 observations from a single year (1959) taken from Centro de Enfermagem Assisténcia

24 CM do some analysis including the post 1994, data, but its selected sample is easy to show: elsewhere,
heights of children and young adults in Portugal did not decrease from the 1990s, and they even improved
a little for males (see the Appendix to Rodriguez-Martinez et al. 2020).

25 CM never explain why they have decided to focus only on the 0- to 2-year-old sample, ignoring the data
for children over 2 years old. More generally, CM suspiciously change the subsample under study repeat-
edly without justification or explanation.

%8 |n our original paper, we had explained in detail why in the main paper we did use the data for this hospital
corresponding to 1965-1974 for that age group: there were only 20 observations in total, including 9 boys
and 11 girls together, as clearly shown in table 3 of the main paper (Cermefio et al. 2023, p. 4). We explained
that this low number of observations was why this was interpolated, and in the online Appendix we re-
ported additionalresults using the full dataset, including 1965-1974 (Tables A15-A19). The results from CM
for the 1965-74 period are based on only 9 observations (Cardoso and Murray 2025, p. 3).

27 Wasting specifically refers to low weight-for-height, indicating acute malnutrition, while being under-
weight consists of a composite measure of low weight-for-age that can reflect both acute and chronic mal-
nutrition and repeated infections characterized by low height-for-age (i.e., stunting.)



a Maternidade de Infancia. CM cite Reis (1960) as the source for this data, yet Reis clearly
states that the underlying material comes from a 1958 bachelor’s thesis (Lourenco 1958) and
cautions that the limited number of observations likely biased the results (Reis 1960, pp. 67-

68).

For children aged between 1 and 5, CM compare our data with that from that from Centro de
Saude de Lisboa. CM they rely on summary statistics, namely point estimates and standard
errors, from Reis (1960, p. 89).28 Without access to the original microdata, CM had no way to
assess normality, detect skewness, evaluate age-heaping or digit preference, or identify and
treat outliers as we do with our archival data. Hence, inference based on normal-theory confi-
dence intervals is therefore speculative and unverifiable. Furthermore, CM omit critical infor-
mation given in Reis (1960, p. 88): namely that the author presented this study as unfinished
work in progress.? Finally, CM fail to report on the fact that the Centro de Saude de Lisboa was
in fact not a hospital, but instead a clinical institute with a research focus using cutting-edge

technology (Mendes 2009) and located in a wealthy area of Lisbon (Campo de Ourique).*

CM furthermore claim that they cleaned our dataset to “remove unrealistic outliers and other
discordant observations” (Cardoso and Murray 2025, p. 2). They do not motivate the need to do
so, since our data was already shared clean in our replication package to begin with.3' CM also

decided to focus only on children aged up to (and including) 5 years old. They thus deleted a

28 This work is focused on nutrition and diseases of the Portuguese population. Its presentation of height
data for children is incidental and presented as incomplete and not representative — details that CM omit.
2 Reis (1960, p. 88) never suggests that the Centro de Saude de Lisboa data were representative. CM’s use
of this data, omitting these details from their readers reveals a double standard: they filtered our dataset
of 1900 observations based on unspecified “outliers” criteria, but by contrast they retained all observa-
tions from a much smaller sample (fewer than 200 observations), where any outlier carries much more
weight — and where in fact by construction no outlier cleaning is even possible, since CM did not have
access to the original individual-level data. This style of inference — calculating precision from inade-
quate, likely biased, or unverifiable summary data is wrong and advised against in all statistics manuals.
30 This hospital operated only from 1939 to 1949, when it closed, and it was not repurposed afterwards
(Mendes 2009, p. 191). Its archives were destroyed (Mendes 2009, p. 193). Concerning this institution, see
also Anonymous (1942, p. 192), and Mendes (2009, pp. 189-190).

31 We shared our data and replication package in a public repository, as listed in Cermefio et al. (2023). By
contrast, CM write that their data “will be made available on request” (Cardoso and Murray 2025, p. 10), a
practice known to not to be reliable for reproducibility, with multiple studies consistently showing low
compliance rates, and journals as well as funders increasingly recommending the mandatory usage of
public repositories (Christensen and Miguel 2018, Bradley 2023, Jamshidi-Naeini et al. 2023, Cobey et al.
2024). A few days after Cardoso and Murray (2025) was published, we wrote an email to the corresponding
author, Hugo F. V. Cardoso, requesting the data and replication files corresponding to this paper. We ob-
tained no response.



large share of our sample by arbitrary and largely unspecified criteria.®? For the age group up to
and including 5-year-olds, our original sample for the Hospital de Sdo Roque consisted of 1717
observations. CM only use a subsample of 1385 of these, hence around 19.3% were deleted
(Cardoso and Murray 2025, p. 3). As we also had children over 5 which CM arbitrarily excluded,
in total more than 27% of the data from the Hospital de Sdo Roque source alone were deleted
without adequate justification. Their vaguely described criteria for deleting observations due to
supposed “clerical errors” cannot credibly justify the deletion of over three hundred observa-

tions corresponding to more than a fourth of our original sample (see Cardoso and Murray 2025,

pp. 2-3).

CM write that “The age of 5 years was set as the upper bound because this was the age limit for
children admitted to the hospital (Anonymous, 1984) and only rarely do we find children over 5
years of age in the records” as their justification to exclude these individuals (Cardoso and Mur-
ray 2025, p. 2). This false on both accounts: first, formally the age limit was in fact 4 years old
as mentioned in the very same source cited by CM (Anonymous 1984). Secondly neither a 4- or
5-year age limit was in effectively enforced by the hospital, given that hundreds of children over
the age of 5 are present in the archive data, indeed the same sample which CM had access to
and decided to arbitrarily truncate at 5 years of age. Remarkably, despite all these serious meth-
odological problems, confidence intervals for the Hospital de Sdo Roque largely overlap those
used by CM from Centro de Saude de Lisboa, coincidentally for the age groups that CM omit
from the sample: individuals between 6 and to 10.3% As Figure 1 shows, the confidence intervals
often overlap, and even the point estimates largely do so for children over the age of 5, conven-

iently omitted by CM.3*

32 CM write that additional outliers were identified via weight-for-length z-scores, in addition to the two
height- or weight-for-age z-scores criteria that we used (Cardoso and Murray 2025, p. 2). This is a subjective
choice that risks removing individuals at the tail ends of the distribution, but in any case, we have repli-
cated this for the purposes of the present paper, and it leads to the removal of only 35 additional observa-
tions. It hence leaves unexplained under what criteria CM deleted an additional 300 or so observations.

33 For the ages that CM show, they rely on a low number of observations: 35 for those aged one; 26 for those
aged 2; 49 for those aged three; 51 for those aged four; and 65 for those aged five. CM omit that they are
using this small number of observations, easily leading confidence intervals to become highly sensitive to
outliers. Most statistical guidelines recommend caution for inference based on samples of this size when
the underlying data-generating characteristics are unknown.

34 In particular, the fact that the estimates clearly converge for later ages is reassuring: any early differ-
ences, if real (rather than a statistical artifacts), disappeared after the age of 5. One also wonders why CM
omitted the confidence intervals for our data in their Figures 3 and 4, which are presented by them as a
central piece of evidence in favour of their viewpoint that our data was not representative (Cardoso and
Murray 2025, pp. 6-7).



Figure 1. Comparison of the mean height of boys aged 1 to 10 years of age, between Centro de
Saude de Lisboa circa 1950 (Reis 1960) and Hospital de Sdo Roque between 1945 and 1974.

Ninety five percent confidence intervals are represented by the dotted lines.3®
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Note: the confidence intervals for Centro de Saude de Lisboa are based on summary statistics from Reis (1960).

The same source that CM consulted presents detailed statistics concerning how individuals in
Portugal were eating gradually better over time during the Estado Novo, as more calories and
more protein were available (Reis 1960, p. 158). Remarkably, CM omit from the readers that
Reis (1960, p. 68) also shows that there was a tight correlation between height and weight of
children and their socioeconomic status in a cross-section correspondingto 1958. There is nat-

urally no reason to believe that this would not also be the case over time.
5. Cardoso and Murray omit and misrepresent the historical evidence

The interpretation of Portugal’s history presented by CM does not only contradict the evidence
provided in our original paper, but it is also at odds with multiple sources concerning the period
under discussion. What was remarkable about the Estado Novo regime was that progress be-
gan after centuries of economic stagnation (Amaral 2019, Palma 2023). It has been demon-

strated decades ago that there was fast economic growth (and convergence) under the

35 As we previously explained, the confidence intervals for the Centro de Salde de Lisboa data need to be
interpreted with a great deal of caution.



dictatorship (Lopes 1996, Lains 2001). Indeed, progress continued under democracy.* In this
section, we examine how CM systematically misrepresent both quantitative and qualitative ev-

idence in advancing an interpretation that is not supported by the underlying data.

As mentioned before, unlike CM suggest we did not causally attribute the improvements in living
standards to actions by the dictatorship. At the same time, is undeniable that there were con-
crete public actions taken which likely influenced the development outcomes. CM’s preferred
source, Reis (1960, pp. 44-45) himself recognizes this, writing that mortality had been persis-
tently falling since 1945 due to both improved scientific medical practices and better public

health policies, along with a population which was better fed, clothed and housed.

CM make a number of factual errors. For example, they write that “During the Estado Novo re-
gime (1926-1974), health care fell largely under the sphere of the family, as well as under the
responsibility of the Catholic church and private charity associations” and that welfare policies
during the Estado Novo “were based on charity and non-universal social insurance, which re-
sulted in almost inexistent child welfare and protection services until the democracy” (Cardoso
and Murray 2025, pp. 3-4).*” These statements are demonstrably incorrect. In fact, the Estado
Novo invested in public health policies: by the end of the regime most of the population had
access to public healthcare, even though it only became universal in 1979.% The regime also
regulated charities, including the Hospital de Sdo Roque, and provided large subsidies to many
of them.* More broadly, the historical development of the Portuguese welfare state in contra-
dicts the notion that it was a creation of democracy. While the democratic period after 1974
expanded its services, the essential foundations and a significant initial phase of public services

had already been established under the authoritarian regime.

Contrary to the popular beliefs echoed by CM, the provision of public health services increased

substantially, both in quantity and quality, during the Estado Novo.*’ The regime began laying an

36 For a review of these matters in the context of Portugal’s history since 1926, see Palma (2023).

57 Formally, the Estado began in 1933 although it resulted from the evolution of a dictatorship in power
since 1926, and its main political figure, Salazar, was in power since 1928 (initially as minister of finance).
38 This was partly done at the municipal level: one of the first legislative initiatives of the Estado Novo had
been to determine that poorindividuals could be treated in hospitals with their costs paid by municipalities
(Almeida 2018, p. 18).

% For some further information including the amounts of public subsidies given to hospitals and other so-
cial institutions, see Almeida (2018, pp. 90, 181).

40 This discussion is in part based on Palma (2023, pp. 238-9), to which we refer our readers for further
details and information.



incipient social safety net from the 1930s.#' This was done through systems targeted at specific
professional groups and compulsory insurance schemes. These offered rudimentary welfare
and social security to citizens. Their scale was considerable: by 1945, there were 400 clinics
staffed by approximately 500 doctors.*? A pivotal moment occurred with the Social Security re-
form of 1945, permitting greater state intervention in social matters.*® This reform greatly ex-

panded the coverage of public health systems.

Furthermore, the regime undertook major infrastructure projects that remain central to Portu-
guese healthcare to this day, including the construction of two large public hospitals: the Hos-
pital de Santa Maria in Lisbon and the Hospital de Sdo Jodo in Porto. By 1965, there were dozens
of tax-funded public health institutions including hospitals and clinics in operation.** In 1968,
the lion’s share of investments in public health was done by the state, and most of this was
spentin hospitals.* While Portugal’s National Health Service only achieved full nationwide im-
plementation from 1979, its conceptual and infrastructural foundations were laid under the dic-
tatorship.“® Its effort translated into a gradual yet cumulatively dramatic expansion of access to
healthcare. The percentage of the population covered by these services grew from less than

10% in 1954 to 30% in 1965 and finally reaching 78% by 1975.%’

Itis crucial to note the funding model: while service delivery was often managed privately, the
system was funded through taxes and thus provided health free of charge to individual users.
Supplementary systems also contributed to coverage, including a dedicated system estab-
lished in 1963 for civil servants which covered about 8% of the population by 1975, alongside a

dedicated health system for the military and their families.*® In sum, while reaching maturity

4! The comparative evidence relevant: in France, for example, only a third of the citizens had access to
socialinsurance as late as 1939 (Almeida 2018, p. 17), and in the UK the National Health Service only began
operating in the late 1940s.

42 Ramos et al. (2009, p. 644).

43 More generally, from 1945 the state became more directly involved in promoting public health (Almeida
2018, pp. 32, 50-181).

4 Diario do Governo (1965).

4 Almeida (2018, p. 123).

4 Campos and Simées (2002, pp. 111-159). Public health success was also evident in the National Vac-
cination Program, initiated in 1965, which resulted in the largest-ever reduction in mortality from com-
municable diseases in the country's history, cutting childhood mortality (ages one to four) by more than
half within a decade. See Campos (2000, p. 406).

47 Carreira (1999, p. 412).

48 Carreira (1999, p. 412). Despite this significant groundwork, it is undeniable that the welfare state grew
substantially after 1974, a shift for instance reflected in public expenditure as a percentage of GDP, which
had been only about 20% in the early 1970s, so lower than the over 35% average among other Western



under democracy, Portugal’s welfare state was not a purely democratic invention, but rather a

structure with authoritarian roots that fully blossomed under democracy.

Given this context, it cannot be surprising that stunting fell the most under the dictatorship. Bet-
ter nutrition and sanitation generate the strongest height improvements in the poorest societies,
because there is diminishing returns in the relationship between public health interventions —
like nutrition and sanitation improvements — and health outcomes, such as the reduction of
stunting. Accordingly, the firstimprovements yield the largest gains in the poorest societies, and
the evidence that living standards improved dramatically during the dictatorship is undeniable.*
As Portugal developed further subsequent improvements faced diminishing returns as the low-

est hanging fruits of public health measures had already been addressed.

The Estado Novo corresponded to a period of structural change, greatly improved child mortal-
ity, and improved nutrition as well as sanitation, as we had reviewed itin our original paper— CM
chose to ignore that evidence. Additionally, there is evidence that that at least part of those im-
provements was due to the actions of the regime, as explained. It is worth noting here in passing
that such actions did not only cover health but also successful school policies from the late
1920s (Palma and Reis 2021), and heavy state investment in the building of schools from the
early 1940s (Gomes and Machado 2020, 2021). Along with this, the state also invested heavily
in public canteens and related school support.>® The archival evidence shows that only a small
percentage of the students paid for their meals, even though primary schooling was close to
universal by then.®' The state also distributed cod liver oil to children in order to strengthen their
immune system and provide them with vitamins and other health benefits.>? Finally, clothing

and shoes were distributed through a large number of highly subsidized Caixas Escolares.>®
5. Conclusion

As we documented in Cermefio et al. (2023, p. 1), the dominant paradigm in Portugal’s histori-

ography considers that the Estado Novo regime prevented the economic and social

European countries atthe time (Amaral 2019, p. 241). During this period, Portugal invested only 1.3 percent
and 0.8 percent of its GDP in education and social affairs, respectively, while European averages stood at
3.5 percent and 3.9 percent (Amaral 2019, pp. 181-82).

4 Amaral (2019), Palma (2023).

50 See, for example, Instituto Nacional de Estatistica (n.d.).

51 See, for example, Arquivo da Direcéo Geral da Educagéo e Ciéncia (1955, 1970).

52 Arquivo da Diregédo Geral da Educacgéo e Ciéncia (1960).

53 Arquivo da Diregéo Geral da Educacgéo e Ciéncia (1955, 1970).



modernization of Portugal. This is what is taught in schools and at many universities in that
country, even though macroeconomic evidence by economists and economic historians had
long suggested that it was an inaccurate viewpoint (Lopes 1996, Lains 2001). In Cermefio et al.
(2023), we used individual data for infants, children and young adults from three sources to
demonstrate that improved living standards had occurred systematically during much of the

twentieth century, with an important part of such improvements taking place before democracy.

In this paper we showed that Cardoso and Murray (2025) misrepresent our evidence and find-
ings and make multiple erroneous claims concerning the sources and the broader historical ev-
idence for the period under study. Despite these mischaracterisations, CM now recognize that
the Estado Novo dictatorship was associated with a period of noticeable improvements in living
standards. In this, they largely agree with our central conclusions, and have revised earlier
claims by one of the authors, Cardoso (2008, p. 270-2), who had argued that Portugal “did not
experience major social and economic changes after World War |l like other European coun-
tries”, that “the dictatorship represented a long period of economic stagnation, and that
“changes were occurring at an unbearable slow rate”. CM have also substantially moderated
the stance takenin a to an earlier version of their paper, which contained libellous and normative
accusatory language making false accusations (Cardoso and Murray 2024). Nonetheless, the
published version still occasionally insists that “the Estado Novo was actually responsible for
a decrease in the standard of living (a raise in stunting prevalence)”, and that improvements in
living standards reflected changes before the dictatorship (Cardoso and Murray 2025, p. 9).
These assertions are inconsistent with the authors’ own arguments and with the most elemen-
tary historical evidence. As such, they represent an internally contradictory and unscientific po-

sition.
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