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Abstract Studies which document secu-
lar change in stature are almost exclusively 
based on males, while similar data on fe-
males is less common. In addition, secular 
trends in socioeconomic dif ferences of 
height are seldomly reported. This study 
aims to document changes in mean stat-
ure in a sample of Portuguese women born 
between 1966 and 1982 (n = 30,629). For 
this study self-reported stature data was 
obtained from a large sample of women 
who delivered their children at the Dr.  

Resumo Os estudos publicados sobre a ten-
dência secular da estatura baseiam-se quase 
exclusivamente em homens, sendo os estu-
dos referentes a mulheres menos comuns. 
De igual modo, são escassos os estudos que 
relacionam mudanças seculares na estatura 
feminina e o nível socioeconómico. O presen-
te estudo pretende documentar a evolução da 
estatura média de uma amostra de mulheres 
parturientes nascidas entre 1966 e 1982 (n = 
30 629), assistidas na Maternidade Dr. Alfredo 
da Costa, em Lisboa, entre 1991 e 2004. Os 
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Introduction

Studies on secular trends in stature 
are almost exclusively based on male 
data and most are based on military 
conscript records (van Wieringen, 1986; 
Komlos, 1987; Padez, 2003). In European 
countries, the 19th century male height 
increased rapidly until the early half of the 
20th century, slowing down afterwards. 

This trend mirrors major improvements 
in living conditions of the Europeans. 
In Portugal this positive trend has been 
documented for the 20th century, with 
an increase in stature of approximately 
0.99 cm per decade, but accelerated only 
in the middle to late 20th century (Padez, 
2003). Studies reporting changes in fe-
male stature are less frequent, since large 
sources of stature data from females are 

Alfredo da Costa Maternity Hospital, in Lis-
bon, between 1991 and 2004. Reported 
data on educational level was used as a 
proxy for socioeconomic status to assess 
changes in female stature in relation to their 
social class. Results show that female stat-
ure in the sample increases during the time 
period considered (mean stature: 160.8 cm 
in 1966 and 161.1 cm in 1982), but not con-
sistently. In addition, women of higher edu-
cational level are systematically taller than 
their lower educational level counterparts 
(mean stature difference between highest 
and lowest educational level groups is 4.2 
cm). Compared to males, mean stature in-
crease in females was about 75% less. Al-
though the time period considered is short, 
this study documents important socioeco-
nomic differences in female stature and is 
the first to report stature changes over time 
in Portuguese women. 

Key words Female stature; secular trend; 
Por tugal;  socioeconomic factors; 20 th 
century.

dados reportados relativos à estatura e ao ní-
vel educacional individual permitiram avaliar 
a evolução da estatura feminina em relação ao 
nível socioeconómico. Os resultados mostram 
que a estatura das mulheres da amostra au-
menta durante o período considerado (estatu-
ra média 160,8 cm em 1966 e 161,1 em 1982), 
mas não consistentemente. As mulheres com 
um nível de escolaridade mais elevado são 
sistematicamente mais altas em comparação 
com as mulheres com um nível de escolari-
dade mais baixo (diferença média de estatura 
entre o grupo educacional mais alto e o mais 
baixo é de 4,2 cm). Entre 1966 e 1982, e com-
parando com a estatura masculina, a estatura 
feminina aumentou menos 75% . Apesar do 
período considerado ser curto, este estudo 
documenta diferenças socioeconómicas im-
portantes na evolução da estatura feminina e 
é o primeiro a reportar mudanças na estatura 
ao longo do tempo em mulheres portuguesas.

Palavras-chave Estatura feminina; tendên-
cia secular; Portugal; factores socioeconómi-
cos; séc. XX.
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generally unavailable. Several studies on 
female stature have, nonetheless, been 
published over the years (Shatrugna and 
Rao, 1987; Sanna and Danubio, 2009; 
Wronka and Pawlińska-Chmara, 2007; 
Komlos, 2010). Some studies found no 
secular trend (Shatrugna and Rao, 1987) 
suggesting similar degrees of malnutri-
tion and environmental deprivation be-
tween generations, while other studies 
found a very slow positive trend (Sanna 
and Danubio, 2009). In general, the secu-
lar trend in females is less pronounced 
when compared with males from the 
same country and period (Tanner et al., 
1982; Kuh et al., 1991).

Social stratification is usually an im-
portant determinant of height and health 
status and income effects are substantial 
and persistent (Komlos and Kriwy, 2003). 
In height and growth studies, the socio-
economic status of the individuals is usu-
ally estimated from indicators of the so-
cioeconomic environment in which they 
grow and develop. The most common 
socioeconomic indicators are the income 
of the families, place of residence, struc-
ture and size of the families, occupation 
and, the educational level of the parents 
and physical environment (Entwisle and 
Astone, 1994; Cardoso, 2005/2006; Wron-
ka and Pawlińska-Chmara, 2007; Schell et 
al., 2009; de Beer, 2010). Recently, a study 
by Komlos (2010) reported stature data 
from the American population, which in-
cludes female data with an emphasis on 

socioeconomic differences. This author 
analyses a very large sample from the 
National Health and Nutrition Examina-
tion Survey (NHANES) and relates height 
with socioeconomic variables, namely 
income and educational level of the in-
dividuals. Interestingly, the author des
cribes a height decrease among African 
American women, resulting on a widen-
ing gap in stature between European 
American and African American females 
of 1.95 cm. The findings in this study con-
firm the idea that environmental factors, 
in this particular case, social inequality, 
the obesity epidemic and inadequate di-
etary balance, play a crucial role on stat-
ure change. In addition, both men and 
women of the low-income group were 
the ones where the height increase was 
higher, contrasting with the high- and 
middle-income groups, where height 
did not change considerably (Komlos, 
2010). This is in accordance with other 
studies which show that secular trend in 
males tends to be more marked amongst 
the lower social classes than in the up-
per ones (Padez, 2003; Komlos and Baur, 
2004). In Portugal, Padez (2003) found a 
difference of almost 4 cm in height be-
tween individuals of high versus low so-
cioeconomic status. Socioeconomic sta-
tus was based on parental educational 
level.

Considering the paucity of studies 
on female secular change and infre-
quent socioeconomic analysis of height 
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trends, our study has three main objec-
tives. Firstly, we wish to document the 
change in female stature using a sample 
of Portuguese women born between 
1966 and 1982. Secondly, we wish to as-
sess whether the individual’s educational 
level, used as a proxy measure of socio-
economic status, influences changes 
in stature. Finally, we aim to compare 
height changes between Portuguese 
males and females during the same time 
period. To our knowledge, this is the only 
Portuguese study reporting changes in 
female stature based on recent data. For 
this reason, our study may provide valu-
able insights into recent changes in the 
Portuguese female height related to the 
improvement of the general living and 
health conditions that occurred in Portu-
gal during the late dictatorship and early 
democracy years.

Materials and methods

The sample

This study analyzed a sample of 
30,629 of women who gave birth at the 
Dr. Alfredo da Costa Maternity Hospital 
from 1991 to 2004 (Table 1). During this 
time period, the Maternity collected 
biographical and medical history data 
from each of the women which were 
included in one single database. Stature 

was among the data collected, which is 
self-reported by the pregnant woman. 
The database also includes details of the 
delivery and of the newborn. 

After excluding repeated records 
and cases not correctly recorded, the 
baseline sample is composed of 97,388 
women born between 1938 and 1991. 
Since changes in female stature were 
assessed according to educational level, 
cases which did not report the women’s 
height and their educational level were 
excluded. The sample was further se-
lected based on year of birth. In order to 
compare changes in female stature with 
previously reported data on Portuguese 
males born in the same period we only 
analyzed the sample of women born be-
tween 1966 and 1982. For these reasons, 
the final sample is composed of 30,629 
women. The distribution of the sample 
by year of birth is shown in Table 1. Only 
women with a minimum of 18 years of 
age were included in the sample, to in-
sure that growth in height has ceased. 
The large majority of pregnant women 
assisted at the Dr. Alfredo da Costa Mater-
nity Hospital lived in the city of Lisbon 
and its surrounding urban areas, there-
fore, may be considered representative 
of the Lisbon urban area. With respect 
to ethical concerns for the use of this da-
tabase, all information was made avail-
able in an anonymous form. The second 
source of height data derives from a male 
sample composed of 19,255 conscripts 
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from Lisbon. Military service was compul-
sory in Portugal up until 2004, and each 
cohort of males born in a given year was 
examined by military physicians during 
the registration visit. Height data were 
obtained from records of the medical ex-
amination during this visit at the Recruit-
ing Centre in Lisbon. Since the sample 
includes each entire birth cohort, it can 
thus be regarded as representing all so-
cial strata. The sample includes all Portu-
guese 18-year-old males born between 
1966 and 1982 and examined between 
1985 and 2000. During the medical ex-
amination, height was measured to the 
nearest centimetre. 

Socioeconomic status

Socioeconomic status of the women 
in the sample was determined from their 
reported educational level. Women were 
categorized according to the grades of the 
Portuguese educational system, which 
comprises the Ensino Básico (1st to 9th grade), 
Ensino Secundário (10th to 12th grade) and En-
sino Superior (University). In addition, Ensino 
Básico is divided into three cycles: Primeiro 
Ciclo (1st to 4th grade), Segundo Ciclo (5th to 
6th grade), Terceiro Ciclo (7th to 9th grade). 
Between 1966 and 1986 the compulsory 
schooling in Portugal was only of 6 years, 
and in 1986 compulsory schooling was ex-
tended to 15 years of age (Ensino Básico). Al-

though additional years of schooling lead 
to an obvious increase in the qualification 
of the student, it represents a cost for the 
families. All educational cycles, including 
the university, are state funded; however, 
schooling in Portugal is not completely free 
of charge. Higher levels of education repre
sent considerable financial effort by the 
families, particularly at the University level.

In the database, educational level was 
recorded as years of schooling, from 0 to 
18 years. The maximum years of school-
ing recorded (18 years) assumes that the 
individual completed a University level 
degree. The possibility of errors when re-
porting the educational level ‘no school-
ing’ should be taken into consideration, 
since in the database the “0” might have 
been reported either to account women 
who did not go to school or wrongly 
reporting women who did not provide 
information on their educational level. 
Consequently, all cases reported as “0” 
were excluded from the analysis, includ-
ing the group of women who, in fact, did 
not attend school.

Different educational levels as a mea-
sure of socioeconomic status may reflect 
differential exposure of individual health 
to either positive or negative environ-
ments (Komlos, 2010). For this reason, the 
comparison of women’s stature between 
subgroups that differ in educational level 
can provide useful information to under-
stand the impact of the environment on 
growth and development, and, conse-
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quently, final attained height. These com-
parisons assume that women with more 
years of schooling originate from higher 
socioeconomic status families, therefore, 
had greater access to resources (e.g. like 
better nutrition, sanitary living condi-
tions or health care) when compared to 
women with less years of schooling. In 
Portugal there is a strong connection 
between parental socioeconomic status 
and the education level of their children 
(Instituto Nacional de Estatística, 2010). 
For illustrative purposes, the sample was 
divided into the five established educa-
tional subgroups, according to the re-
ferred Portuguese educational system: 
(1) Primeiro Ciclo – Ensino Básico (1st to 4th 
grade); (2) Segundo Ciclo – Ensino Básico 
(5th and 6th grades); (3) Terceiro Ciclo – En-
sino Básico (7th to 9th grade); (4) Ensino 
Secundário (10th to 12th grade); (5) Ensino 
Superior (University level).

In our sample the secondary level 
is the most represented with 31.1% of 
the women having between 10 and 12 
years of schooling, followed by women 
with between 7 and 9 years of school-
ing (26.8%) and university level (20.2%). 
Twelve per cent of women in our sample 
had between five and six years of school-
ing and only 10% of the women had be-
tween one and four years of education. 
Although in the 1980s near 100% of the 
children concluded the Ensino Básico (1st 
to 4th grade), between 1966 and 2004 the 
educational level of the Portuguese im-

proved considerably. In 1966 only 3.1% of 
the Portuguese students were enrolled 
in the secondary level, but the propor-
tion increased steadily, reaching 12.2% 
in 1981 and 40% in 1991. Presently, more 
than 60% of the children with the ap-
propriate age are in fact enrolled in the 
secondary level and more than half are 
females (Gabinete de Estatística e Pla-
neamento da Educação, 2009). Conse-
quently, the heterogeneity of the sample 
reflects these historical trends and the 
disparities in the ages of the women 
when they attended the maternity.

Analysis

Means and standard deviations for 
female stature were calculated per year 
and broken down by educational level. 
Graphs were used to show the relation-
ship between women’s height and year 
of birth by educational level. Differences 
in mean stature between education 
groups were compared using an AN-
COVA, with year of birth as the covariate. 
In addition, mean differences of height 
between the different educational lev-
els during the period from 1966 to 1982 
were calculated. Finally, mean increase 
in female stature during the considered 
time period was calculated and com-
pared to that of male stature. All statis-
tical tests were carried out using SPSS 
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(SPSS Inc., 2008) and with significance 
level of 0.05. 

Results

Results show that female stature tends 
to increase between 1966 and 1982 and 
those women of higher educational level 
are systematically taller than those of lower 
educational level (Table 2). Figure 1 illus-
trates the changes in mean stature in the 
women who attended school, according 
to five groups of educational level. Women 
with no schooling were excluded because 
they could not be effectively included 
(see above). A clear difference in height 
between women of different educational 
levels can be observed. Women of lower 
educational levels are consistently shorter 
than women of higher educational levels 
and mean height calculated per year of 
birth of women with lower education level 
never surpasses mean height of women 
of higher educational level. The mean dif-

ference between these two groups is 4.2 
cm. However, mean heights overlap in 
groups with 1 to 4 years of schooling and 
with 5 to 6 years of schooling (for the years 
1966, 1970 and 1978), as well as in groups 
with 10 to 12 years of schooling and Uni-
versity studies (year 1979). The ANCOVA 
results showed that there is a significant 
effect of educational level on stature, even 
after controlling for year of birth (F=83.86, 
p<0.01).

Data in Figure 1 shows that female 
stature increased during the time period 
considered, although not consistently, 
regardless of the educational level of the 
women in the sample. However, a de-
crease in mean height in women born in 
1979 in every educational group can be 
visually detected, except in women with 
10-12 years of schooling. After this year 
the mean stature seems to recover, only 
to decrease again until 1982, although 
reported mean height in 1982 is still su-
perior to the mean height reported in 
1966, with the exception of the 1-4 years 
of schooling group.

Table 2. Mean female height (cm) according to educational groups.

Educational Groups Mean Height (cm) sd N (%)

1 - 4 years of schooling 158.6 6.55 3078 (10.0%)

5 - 6 years of schooling 159.7 6.38 3665 (11.9%)

7 - 9 years of schooling 161.0 6.44 8196 (26.8%)

10 - 12 years of schooling 162.2 6.41 9517 (31.1%)

University 162.8 6.08 6173 (20.2%)

TOTAL 160.9 6.42 30629 (100%)
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Mean differences in height between 
consecutive educational level groups 
are 1.11 cm, 1.28 cm, 1.17 cm and 0.58 
cm, from lowest to highest education. 
Women with 1 to 4 years of schooling in-
creased in stature until 1978, decreased in 
1979, and in 1982 were slightly shorter than 
they were in the beginning of the pe-
riod under analysis, showing a mean de-
crease of 0.41 cm (p=0.6495). On average, 
women with 5 to 6 years of schooling 
increased 1.02 cm (p=0.1682), whereas 
women with 7 to 9 years of schooling in-
creased 1.17 cm (p=0.0203), women with 

10 to 12 years of schooling increased 1.07 
cm (p=0.0566), and women with over 
12 years of schooling increased 0.92 
(p=0.6448). 

When changes in female stature are 
compared to that of males born in the 
same time period (Table 3), men and 
women born in 1982 are, on average,  
taller than men and women born in 1966. 
Mean increase in height among women 
born in 1966 and 1982 (0.32 cm) was ap-
proximately 25% of the increase in male 
stature (1.21 cm) for the same period of 
time.  
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Figure 1.  Changes in stature of Portuguese women born between 1966 and 1982, according 
to educational level (5-group categorization).
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Discussion

The overall trend documented in our 
study is similar to the trend in height of 
men from Lisbon, born around the same 
period (Padez, 2003). The positive find-
ings on stature’s evolution reflect the im-
provement in health and general living 
conditions of the Portuguese. During 
these decades living standards improve 
greatly. The creation of a strong wel-
fare state, with the birth of the National 
Health Care System and of the Social Se-
curity System expanded virtually to all 
population, even to the most needed 
(Mozzicafreddo, 1992). The Portuguese 
economy expanded in these decades, 
but income inequality persisted and, 
presently, it is still high when compared 
with other countries of the European 
Union (Instituto Nacional de Estatística, 
2010). However, the time period mea-
sured is considerably short and a more 
consistent increase in stature cannot be 
assumed.

Comparing groups of women with 
different educational levels still reveals 
strong disparities in the Portuguese 
population. Women of higher educa-
tional level are consistently taller than 
those with a lower educational level. 
This difference is strikingly visible when 
comparing women with nine or less 
years of schooling, which became the 
Portuguese compulsory schooling level 
after 1986, with women who attended 
school for more than nine years (Ensino 
Secundário – 10th to 12th grade- and En-
sino Superior – University). These findings 
are similar with those of a recent study 
on the American population, which es-
timates SES by income, controlling not 
only the ratio between the income and 
the size of the household, but also for 
the educational level of individuals (Kom-
los, 2010). As in our case, results found by 
Komlos (2010) and by Fredriks et al. (2000) 
show that higher educated levels are as-
sociated with higher stature in women. 
Greatest socioeconomic differences in 

Table 3. Mean heights for Portuguese males and females born in 1966 and 1982.

Born in 1966 Born in 1982 Mean difference 
between  

1966 and 1982 (cm)N
Mean height 

± SD (cm)
N

Mean height 
± SD (cm)

Female 1865 160.75 ± 6.28 619 161.07 ± 6.68 0.32

Male 12,860 171.58 ± 6.52 6395 172.79 ± 6.47 1.21
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stature found in the present study (4.2 
cm) are similar to that found in Portu-
guese males, but over a longer period of 
time (Padez, 2003).

Two potential sources of bias can be 
detected in our sample. The first is that 
stature was self-reported by the women 
during admission in the maternity hospi-
tal, and the second is that women with 
no schooling were excluded from the 
final sample. The effects of self-reported 
stature are probably very small because 
this is a consistent directional bias, which 
does not affect the actual variations in 
height between women over the years, 
and self-reported information on stature 
has been considered very reliable (Naka-
mura et al., 1999; Gozzi et al., 2010). For a 
similar reason, excluding women with no 
schooling is unlikely to change variations 
in stature between groups and years, 
because they were systematically elimi-
nated. However, this made impossible 
to assess changes in height at the lowest 
educational/socioeconomic level.

If one compares the results found 
in the present study with findings from 
the only other study of a Mediterranean 
population (Sanna and Danubio, 2009), 
Portuguese women in our sample are, 
on average, taller (mean height 161.2 cm) 
than Italian women from Sardinia (159.1 
cm), but are shorter when compared 
to women from Latium (162.4 cm – the 
Italian region including Rome) (Sanna and 
Danubio, 2009). Mean increase in height 

of Portuguese women born between 
1966 and 1982 is considerably less than 
the increase in height of women from 
both Italian samples born in the same 
period. Sanna and Danubio (2009) argue 
that the differences between women 
from Latium and women from Sardinia 
are due to the slowing or stabilization of 
the secular trend in women from Latium, 
whereas a continuing secular trend is 
observed for the Sardinian women. The 
results are difficult to compare because 
the Italian samples are small (579 and 
179) and SES was assessed based on the 
occupation of the father. Besides, the 
sample from Latium is composed only of 
women from middle/upper classes.

Height is a marker of the biological 
well-being and general health, at the in-
dividual and population level, which is 
mediated by environmental conditions 
and family lifestyle choices (Komlos, 
2010). Studies in other European popu-
lations suggest that the secular trend is 
more marked amongst the lower social 
classes than in the upper ones, at least 
in males (Laska-Mierzejewska et al., 1982; 
Chinn et al., 1989; Padez, 2003; Komlos and 
Baur, 2004). However, frequently the re-
verse occurs, where the early impact of 
improvements in living conditions affect 
the upper classes first, namely when ana-
lysing mortality rates (Marmot et al., 1987; 
Haines, 1995; Cambois et al., 2001). Victora 
et al. (2000), for example, have shown 
that improvements in living and health 
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conditions will tend to increase inequity, 
since the first to benefit are those who 
are already better off. In a series of papers, 
Komlos (1987, 1990, 1994, 2008) using di-
verse samples from 18th and 19th century 
Europe and the US, shows that marked 
improvements in the standard of living 
are not generally translated into an im-
mediate height increase. Indeed, in the 
early stages of economic development 
the upper classes will benefit first, and 
income discrepancies between classes 
may increase. As social groups diverge, so 
do their heights. Our data suggest such a 
tendency if we consider the two extreme 
educational groups. The most educated 
women increased in mean height, where-
as stature of the least educated fluctuated 
over time, but at the end of the period 
under analysis did show a slight decrease. 
Even if the educational group with a high-
er difference in height between 1966 and 
1982 was a relatively non-educated group 
(7 to 9 years of schooling), it cannot be 
concluded that the lower social classes 
increased more in height. The women be-
longing to the less educated groups (1 to 
4 and 5 to 6 years of schooling) were on 
average shorter during all the period than 
the ones belonging to the more educated 
groups (> 9 years of schooling).  Addition-
ally, the first two groups together only in-
creased 0.61 cm in height compared to an 
increase of 1.99 cm in the two most edu-
cated groups. Nonetheless, the results do 
not show a clear tendency for the higher 

SES groups to benefit more with better 
living conditions compared to their lower 
SES counterparts, because all of the edu-
cational groups, except the least educat-
ed, seem better off at the 80’s than they 
were at the end of the 60’s and the height 
gains, if analysed group by group, were 
similar. The least educated group, appar-
ently, did not benefit from the improved 
living standards. A possible reason could 
be that women born in the 80’s who only 
completed 4 years of schooling belonged 
to a more homogenous group in terms of 
low socioeconomic situation than those 
born in the 60’s.

Portuguese males born between 1966 
and 1982 showed an almost 4-fold in-
crease in stature compared to the increase 
in female stature in the same time period. 
Other studies report a less pronounced 
secular trend for females (Kuh et al., 1991; 
Tanner et al., 1982). This difference may be 
related to historical and cultural factors that 
explain preferential treatment of parents 
towards boys, who tend to benefit from 
the better life opportunities they provide. 
Although cultural behaviours are now 
considerably less detrimental to females, 
in recent history boys tended to have ac-
cess to more and better resources, like 
better nutrition and health care, than their 
female counterparts. In addition, histori-
cally, girls have been exposed to a greater 
risk for neglect and higher workloads (Car-
doso, 2005/2006), and are also more ex-
posed to infections since girls most often 
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looked after the sick (de Beer, 2010). The 
sex difference may be related to biological 
factors. Males are more ecosensitive, as 
they respond faster to environment modi-
fications of improvement or deterioration 
(Varela-Silva and Bogin, 2003). However, 
other authors found no evidence that 
males are more sensitive to environmental 
changes than females (Gustafsson et al., 
2007). Regardless of cultural and biological 
factors which may explain sex differences 
in secular trends of height, living standards 
in Portugal improved from 1960 to 1980, 
but did not reach all social classes equally 
and gross inequalities persisted (Cardoso 
and Caninas, 2010). Some studies indicate 
that the gap between the standard of liv-
ing of the privileged classes and that of 
the middle and lower classes even wid-
ened (Estanque, 2006). 

Conclusion

This study attempts to fill a gap in the 
literature about secular changes in female 
stature. Although the period of time con-
sidered is short, our findings are important 
since, to the best of our knowledge, this is 
the only study reporting changes in Por-
tuguese female stature using recent data. 
The socioeconomic changes that took 
place in Portugal in the last three decades 
are reflected in the increase of mean adult 
height of men. Our study shows that the 

increase in the mean height of women is 
less pronounced, but the trend is, in gen-
eral, positive. All educational groups in-
crease in height between 1966 and 1982, 
except for the least educated group (1 to 
4 years of schooling) which apparently did 
not benefit from the improvement of the 
living conditions. The cause for the sex 
difference deserves further investigation, 
but evidence points to important histori-
cal and cultural factors which could have 
been favourable to men. This study has 
implications for the understanding of 
future height change in Portugal. Taking 
into consideration that secular changes 
in stature are not necessarily positive, but 
may be negative, depending on the so-
cial and economic conditions of a given 
society, the present time of incertitude, 
together with the income and social in-
equality already documented to the pe-
riod between 1960 and 1982, is likely to re-
sult in unexpected consequences for the 
secular trend in height of the Portuguese.
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