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Summary. Background: The purpose of the study was to examine the height and weight
in Nordic children during the years around World War II (WWII), and compare them with
the nutritional situation during the same period.
Methods: Information on food consumption and energy intake were obtained from the
literature. Anthropometric data were collected from the Nordic capitals and cover the
period from 1930 to 1960 for ages 7–13 years.
Results: The greatest energy restriction took place in Norway (20%), followed by Finland
(17%), while Sweden and Denmark had a restriction of 4–7% compared to pre-war levels.
The most pronounced eﬀect of WWII on height and weight is seen in Norwegian children,
while some eﬀect is observed for the youngest children in Finland. Little or no eﬀect is seen
in Sweden and Denmark.
Conclusion: The Nordic children were aﬀected by WWII in terms of a transient reduction in
temporal trends in height and weight, and the magnitude of this decrease was associated
with the severity of the energy restriction prevailing in the respective country during the war.
These ﬁndings warrant further studies of the chronic diseases associated with height and
weight for cohorts being in their growth periods during WWII.

1.

Introduction
Anthropometric variables (height and weight) at birth and during childhood
have been convincingly related to the risk of many non-communicable diseases,
such as cancer (Tibblin et al. 1995, Michels et al. 1996, Hilakivi-Clarke et al.
2001), coronary heart disease (Leon et al. 1998, Eriksson et al. 1999, Barker et al.
2002), and type 2 diabetes (Lithell et al. 1996). Body height is aﬀected by hereditary
factors, nutrition and socio-economic factors during the developmental growth
phase, while current weight is associated with the existing diet of the individual.
Weight is rapidly aﬀected by changes in energy intake, whereas height is only
aﬀected by profound illness or persisting under-nutrition during the growth phase.
Human postnatal linear growth can be divided into three stages, i.e. infant, childhood and pubertal growth (Karlberg 1989). Data from both humans and transgenic
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animal models indicate that the hormones and receptors within the growth hormone–insulin-like growth factors (IGFs) axis play a part in infant growth.
However, alternations in dietary intake have the greatest impact on the growth
hormone–IGF axis and thus on growth performance in this period (Clayton and
Gill 2001). In childhood, growth hormone is the major determinant of growth,
whereas the concerted action of growth hormone and sex hormones is necessary
for normal pubertal growth. Adequate energy intake during development is required
to fulﬁl the growth potential of the individual. Normal growth, however, is
also dependent upon an adequate intake of essential amino acids, essential fatty
acids, vitamins and minerals (Clayton and Gill 2001). Energy restriction may
well aﬀect growth because protein degradation is increased to compensate for
the lack of energy. The growth hormone synthesis may also be aﬀected, as evidenced
by decreased levels of IGF-I, a growth factor released by stimulation of growth
hormone, during energy restriction (Holly 1998).
During and a few years after World War II (WWII), in the years from 1939 to the
late 1940s, there were various restrictions in food supply in the Nordic countries.
Norway had the largest restriction during the war due to a cessation of import; the
country was strongly dependent on import, estimated to more than 50% of the
energy consumed (US Department of Agriculture 1946). Sweden and Denmark
had satisfactory average food consumption during the war, with minor restrictions
only (US Department of Agriculture 1946). Agricultural production and import
were aﬀected in Finland, and the food consumption levels steadily declined during
the war years, and were worst in 1942 (US Department of Agriculture 1946, Roine
1948). Natural ‘experiments’, like WWII, provide valuable information of the association between environmental factors and early growth, and enable us to study
how nutritional conditions aﬀect growth.
A previous Norwegian study has shown a signiﬁcant drop in height and weight
for all cohorts of schoolchildren in the capital Oslo measured during WWII
(Brundtland et al. 1980). Thus, the food restriction in Norway during WWII was
large enough to aﬀect important anthropometric indices. Corresponding data from
the other Nordic countries (i.e. Sweden, Denmark, Finland and Iceland) during
WWII have not previously been published. The purpose of this study was to
compare the Nordic countries with respect to anthropometric indices during the
years prior to and during WWII, together with an examination of the nutritional
conditions during the same period.

2. Methods
2.1. Food consumption and energy intake
Data on the nutritional situation in the Nordic countries prior to and during
WWII were obtained from the literature. Emphasis was placed on searching for
dietary studies among the inhabitants of the capitals of the Nordic countries, or
alternatively data representative for the whole country.
2.2. Anthropometric status
Data on the average height and weight for children measured prior to and during
WWII were collected from the Nordic countries. All data were from the respective
capitals, and data between 1930 and 1960 for ages 7–13 years were requested. Iceland
was excluded, as there were no measurements available for children during WWII.
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The Norwegian data were from the city of Oslo, conducted every ﬁfth year by
the school health system between 1920 and 1976, and encompassed all school
children aged 8–18 years. The numbers in each age and gender group vary between
1000 and 3000. These data are previously published (Brundtland et al. 1980), and
are reproduced with permission. Schooling has been compulsory in Norway since
1918, thus the measurement covers the total population of Oslo children from 7 to
13 years.
The Swedish data were from the city of Stockholm, conducted every 5 years
by the school health service between 1933 and 1953, and stored in the City
Archives. All children attending school, except for private and national special
schools (ca 3.5%), were included. Some measurements existed annually from 1947
to 1953. All children aged 7, 10 and 13 years were measured, with more than 2000
cases per group. A random sample of 100 was taken from each age and gender
group. There was only one measurement for children aged 13 years during this
period, therefore this group was excluded. Some of these data have been published
previously (Cernerud and Lindgren 1991).
The Danish data were obtained from the school health services records for the
city of Copenhagen for children born 1930 or later. The measurements were
conducted annually in the Copenhagen municipality until 1983, encompassing all
children aged 7–13 years. The numbers in each age and gender group vary between
2000 and 6000 children. Some of these data have been published previously
(Thomsen et al. 1999).
The Finnish data were sampled from the school health care records for children
in the city of Helsinki. Data from 1931 to 1957 for children aged 7–13 years were
available. For each age and gender group, a sample between 130 and 800 records
were obtained. The data collection is described elsewhere (Eriksson et al. 1999), and
only children who were born in Helsinki, and living in Finland in 1971, were
sampled.
The data were graphed separately for each gender by height and weight by year
of measurement for the various age groups available.

3. Results
3.1. Food consumption and energy intake
The literature search obtained eight studies, two for each country, looking at the
nutritional status in the Nordic countries around WWII. In Norway, two studies
described nutritional investigations in Oslo prior to and during WWII (Galtung
Hansen 1947, Strom 1948). In Finland, Denmark and Sweden, only one of the
studies in each country described the nutritional status prior to WWII, thus only
these were included (Statistics Denmark 1949, Amark 1952, Heikkinen 1996). In
these three countries, the investigation was a national assessment of per capita
food supplies and dietary intakes, all using food balance information.
Table 1 shows the change in food consumption and energy intake in the Nordic
countries, comparing the WWII and pre-war levels, based on the references in the
previous paragraph. The percentage change is calculated as the change in energy
intake between the two periods divided by energy intake prior to the war. As the
basis of the source of energy intake vary, and the national intake variables are not
directly comparable, the comparison is limited to the percentage change rounded to
the nearest 5%.
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Table 1. Percentage change in food consumption and energy intake in the Nordic countries,
comparing the WWII levels with pre-war levels.
Norway

Finland

Sweden

Denmark

60
þ200
þ100
þ120
40
60
50
40

15
–
þ30
þ5
30
65
50
20

10
–
þ15
þ20
þ20
20
30
5

10
–
þ20
þ20
–
–
20
20

Energy intake

20

17

4

7

Intake of energy-yielding nutrients*
Fat
Protein
Carbohydrate

40
10
þ10

20
15
15

10
–
–

10
–
–

Food consumption*
Meat
Fish
Vegetables
Potatoes
Milk
Fruit
Sugar
Butter/margarine

* All rounded to the nearest 5% value.

Food consumption changed in a uniform way in all the Nordic countries in that
consumption of meat, sugar and fats decreased, while that of vegetable and potato
increased in the period of interest. Even though the change was uniform, its magnitude
varied markedly. This is illustrated by the vegetable intake, which varied between 15%
increase in Sweden (Amark 1952) and 100% increase in Norway (Galtung Hansen
1947). The milk consumption, however, showed a diverging pattern. In Norway and
Finland, the consumption of milk went down (Galtung Hansen 1947, Heikkinen
1996), whereas it was constant in Denmark (Statistics Denmark 1949), and increased
in Sweden (Amark 1952). Fish consumption remained constant for all Nordic countries except Norway, where it reached a two-fold increase.
It was evident that Norway had the largest reduction; two studies observing
families in the capital Oslo found a 20% reduction in energy intake compared to
the pre-war level (Galtung Hansen 1947, Strøm 1948). Reports from Finland vary,
but energy intake calculations based on food supply data showed a decrease of about
17% (Heikkinen 1996). Even though the comprehensive calculations on energy
supply are lacking in Sweden and Denmark, there is evidence that both these countries fared well during the war, with an energy reduction of maximum 4% and 7%,
respectively (Statistics Denmark 1949, Amark 1952). Among the energy-yielding
nutrients, the greatest change was seen in fat intake, which decreased 10–40%
from the pre-war intake level.
3.2. Anthropometric status
Figures 1 and 2 present the average height for boys and girls, respectively, measured between 1930 and 1960, while ﬁgures 3 and 4 show the average weight during
the same time period.
The strongest eﬀect of WWII on height and weight was seen among the
Norwegian children (Brundtland et al. 1980 (reproduced with permission)). Both
boys and girls of all ages had a decrease in height of an average 1.5 cm during the
war years. For weight, an average decrease of 2 kg was seen for all ages and both
genders during the same period. The standard error of the mean (SEM) for height
and weight was 0.15 cm and 0.15 kg, respectively (Brundtland et al. 1980).
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Figure 1. Height in Nordic boys aged 7–13 years from 1930 to 1960 (Norwegian data are reproduced
with permission from Brundtland et al. 1980). œ, 7 years; , 8 years; ^, 9 years; , 10 years;
g, 11 years; f, 12 years; ^, 13 years; vertical stippled lines, WWII.

Some eﬀect of WWII was also observed in the Finnish children. For both boys
and girls aged 7 years, a decrease was observed in both height and weight of 1.5 cm
and 2 kg, respectively. For boys and girls ages 8–13 years, a moderate decrease
of 0.5–1 kg was evident in the weight, together with a decrease of maximum
0.5 cm of the height. During the war, the weight and height of both boys and girls
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Figure 2. Height in Nordic girls aged 7–13 years from 1930 to 1960 (Norwegian data are reproduced
with permission from Brundtland et al. 1980). œ, 7 years; , 8 years; ^, 9 years; , 10 years;
g, 11 years; f, 12 years; ^, 13 years; vertical stippled lines, WWII.

aged 9–11 years increased to over pre-war levels. Finnish children were at a lower
height and weight than the other Nordic children before WWII. The SEM ranged
from 0.2 to 0.7 cm for height, and from 0.1 to 0.5 kg for weight.
For Swedish boys, no eﬀect of the war was seen for either height or weight in
any ages. For Swedish girls during the war, no eﬀect was seen for girls aged 7 years,
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Figure 3. Weight in Nordic boys aged 7–13 years from 1930 to 1960 (Norwegian data are reproduced
with permission from Brundtland et al. 1980). œ, 7 years; , 8 years; ^, 9 years; , 10 years;
g, 11 years; f, 12 years; ^, 13 years; vertical stippled lines, WWII.

while a decrease of 5 cm in height and 2 kg in weight was observed for the 11-yearolds. The SEM was 0.6 cm for height, and ranged from 0.3 to 0.6 kg for weight.
The trends in height and weight remained unchanged for Danish children during
WWII, with a constant slight increase for all children. The SEM ranged from 0.07 to
0.16 cm for height, and from 0.05 to 0.15 kg for weight.
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Figure 4. Weight in Nordic girls aged 7–13 years from 1930 to 1960 (Norwegian data are reproduced
with permission from Brundtland et al. 1980). œ, 7 years; , 8 years; ^, 9 years; , 10 years;
g, 11 years; f, 12 years; ^, 13 years; vertical stippled lines, WWII.

4.

Discussion
The principal ﬁndings of the present study are that Nordic children were more or
less aﬀected by WWII in terms of a transient reduction in time trends in height and
weight, and that the magnitude of this decrease was associated with the severity of
the energy restriction prevailing in the respective country during the war. The most
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consistent impairment in the anthropometric variables and the largest energy restriction were observed in Norway, followed by Finland. Even though there were few
measurements prior to the war in Sweden and Denmark, the trends show that little
or no eﬀect on height and weight was observed, together with a modest energy
restriction. Our data are in keeping with other lines of evidence, such as that from
the Netherlands where men exposed to the Dutch hunger winter famine during last
trimester of gestation and ﬁrst 6 months of life had lower risk of obesity at age
19 years (Ravelli et al. 1976), suggesting that severe energy deprivation may have
a long-term eﬀect on anthropometric variables.
Several precautions pertaining to this ecological study need to be taken into
consideration when interpreting the causal implications of these results. First, only
aggregated measurements are available both for the anthropometric variables and
for the dietary energy intake within each country. Thus, even though it seems plausible that the relationship between energy restriction and impaired growth holds at
a population level, it is uncertain to what extent this is valid at an individual level.
A British cohort study, however, supports a similar relationship at an individual
level (Frankel et al. 1998).
Second, heterogeneity within the population, together with a lack of ability to
control for potential confounding factors such as socio-economic conditions
(Cernerud and Elﬁng 1995, Silventoinen et al. 1999), make it appropriate to be
cautious whether the association between WWII-imposed energy restriction and
impaired height and weight development is causal. Norwegian data, however,
report that all socio-economic classes were well oﬀ regarding their ﬁnancial status,
and that dietary intake was probably determined more by food availability than
income during WWII (Strøm 1948). Another source of potential bias is introduced
from the use of aggregated family data or food supply data on energy restriction.
It is unclear how the energy intake is distributed within the family, but there are
reasons to believe that the children suﬀered from the prevailing restriction.
There has been some controversy about the ﬁndings from the Dutch hunger
winter, because the women who actually were able to get pregnant and deliver a
live born baby were diﬀerent from the women who did not conceive under these
circumstances. Thus, a possible selection bias might also arise in the present study
regarding fertility and infant mortality levels. In the Nordic countries, however, the
energy restriction was not as severe as in the Dutch hunger winter, and data from
Norway, with the largest food restriction, do not show any eﬀect on either fertility or
infant mortality (Statistics Norway 1994).
To reduce possible bias, data from the various countries have been gathered from
sources as comparable as possible. All anthropometric data in the present study stem
from the school health service from the respective capital in each country, thus
making the areas reasonably comparable in terms of food supply. The advantage
of using data from cities is that the possible eﬀects of food shortage during wartime
are likely to be more pronounced in these non-food producing areas (urban) compared with the food producing areas (rural) (Statistics Norway 1946, Roine 1948). It
is only for Norway, however, that data regarding food intake per family exist for the
capital, and thus allowing for a direct comparison with anthropometric variables. In
the other countries, food consumption and energy intake are based on national food
consumption statistics. As mentioned above, the eﬀect of food shortage is likely to
be more pronounced in the city, thus the percentage change in energy intake for the
urban population is likely to be underestimated for Denmark, Sweden and Finland.
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This limitation, however, is not a major concern, given that the underestimation can
be estimated to maximum 3–4% based on data given in Heikkinen (1996).
Weaknesses of the present study are the sparse data for Sweden, and the lack of
multiple measurements prior to WWII for both Denmark and Sweden. This makes
formal statistical assessment of the secular trends diﬃcult. We believe, however, that
the eﬀect of WWII on the anthropometric variables is convincingly demonstrated
by the graphical illustrations. The shortcoming in the completeness of the data must
be judged in light of the large diﬃculties in providing these kinds of data from the
original sources, the old archives. Given this perspective, in our opinion it is justiﬁed
to present and interpret the data with a less stringent approach than otherwise would
have been preferred.
Even though we have chosen to present the data as cross-sectional data, it is
possible to follow data longitudinally by birth cohort, for example in the Finnish
cohort, where the same children are followed with repeated measurements. Here a
possible cohort eﬀect on height and weight can be observed, being most pronounced
for girls, starting for those aged 7 years in 1944 and followed until the ﬁnal measurement at 13 years. The reason for this inﬂection is unknown, but it is possible to
postulate this could be due to harsh nutritional conditions aﬀecting particularly
those born in 1937.
In Finland, only the younger children were retarded in their growth during
WWII. This pattern is quite consistent throughout the war period and is based on
a sample size of at least 150 children (average 400), and is thus not likely to represent
an artefact. It is, however, unclear to us why those aged 7 years of age would respond
diﬀerently to any given energy restriction than the older age groups. The most likely
explanation is therefore simply that the food deprivation in Helsinki was larger
among the youngest children than the older ones.
The measurements performed in Stockholm during the war are scarce, unfortunately. The height and weight reduction among 10-year-old girls in Sweden during
WWII is based on only one measurement and a small sample size of 100, which make
this ﬁnding prone to random variation. Data published earlier, with access to the
complete health records, published a height of 137.5 cm for girls aged 10 years measured in 1943, and 139.0 cm for 1953 (Cernerud and Lindgren 1991). Our corresponding ﬁgures were 136.5 and 143.5 cm. Thus, it seems plausible that the height and
weight reduction observed in our sample of Swedish girls during WWII may be due
to random variation.
The consumption of fat, cereals, vegetables and meat changed in a uniform way in
the Nordic countries during WWII, although it showed a certain variation in the
magnitude of change. There was, however, some heterogeneity in the ﬁsh and milk
consumption, with an increase in ﬁsh intake in Norway, while the intake was constant in Sweden, Finland and Denmark. There are no known hypotheses being able
to explain how these changes in food composition could have any eﬀect on the
anthropometric variables, since the amounts of the essential amino acids and fatty
acids were reported to be suﬃcient (Strom 1948). The dietary change resulted in
lower net energy intake, which is the most plausible explanation for the observed
eﬀect on height and weight, rather than the modest diversity with respect to dietary
composition (Mohan and Rao 1983, Clayton and Gill 2001).
Studies on conscripts in the Netherlands noted that boys who were around
the maximum growth spurt in puberty (around 14 years) during the Dutch
hunger winter had an interruption in the secular trend towards increasing height

352

E. Angell-Andersen et al.

(Van Wieringen 1978). For boys aged around 18 years this trend was not interrupted,
suggesting that long-term eﬀect of famine is only apparent when the exposure happens prior to the pubertal growth spurt. Unfortunately, there are no measurements
of anthropometric status of these Nordic children in adulthood to investigate
whether this eﬀect of WWII is temporary or not.
The diseases that are positively associated with adult body height are the nonsmoking related cancers, such as those of the breast, colon and testis, while the
diseases that are inversely associated are cardiovascular disease, type 2 diabetes,
stroke and stomach cancer (Davey Smith et al. 2000). Poor nutrition during childhood can aﬀect growth and contribute to short stature in adult life (Silventoinen et
al. 1999), thus, eﬀects on the anthropometric variables in childhood may aﬀect the
risk for diseases later in life. Previously published data have demonstrated a
decreased risk in the birth cohorts born during WWII on the incidence of testicular
cancer in Norway, Sweden and Denmark (Wanderas et al. 1995, Bergstrom et al.
1996) (there were too few cases to observe any trend for Finland) and of colorectal
cancer in Norway (Svensson et al. 2002). Furthermore, the breast cancer risk was
lower than expected for women who experienced their puberty during WWII in
Norway (Tretli and Gaard 1996), especially in non-food producing (urban) areas
(Robsahm and Tretli 2002). No studies have, to our knowledge, investigated the
eﬀect of WWII in childhood on the risk of coronary heart disease, diabetes or stroke.
There is, however, evidence that height and weight during childhood may aﬀect later
risk of coronary heart disease and insulin resistance (Lithell et al. 1996, Gunnell et al.
1998). This implies that the nutritional conditions during the war may have modiﬁed
the risk factors for these diseases later in life.
In conclusion, it is plausible that the observed transient reduction in the anthropometric variables is attributable to the energy restriction that took place in various
degrees in the Nordic countries during WWII. These ﬁndings warrant further
studies, including assessment of the impact on incidence, and possibly survival, of
the chronic diseases associated with height and weight for the cohorts who were in
their sensitive periods early in life during WWII. Further studies with a life course
perspective, such as those on the Dutch hunger winter on breast, prostate and colon
cancer (Dirx et al. 1999, 2001, 2003), should be conducted in the Nordic countries,
where a wide range of energy restriction, and subsequent eﬀects on the anthropometric variables, was observed for childhood cohorts during WWII.
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Amark, K., 1952, Kristidspolitik och kristidshushållning i Sverige under och efter andra världskriget.
Statens oﬀentliga utredningar 1952:49 (Stockholm: Iduns tryckeriaktiebolag).
Barker, D., Eriksson, J., Forsen, T., and Osmond, C., 2002, Fetal origins of adult disease: strength of
eﬀects and biological basis. International Journal of Epidemiology, 31, 1235–1239.

World War II nutritional conditions and anthropometric variables

353

Bergstrom, R., Adami, H. O., Mohner, M., Zatonski, W., Storm, H., Ekbom, A., Tretli, S., Teppo,
L., Akre, O., and Hakulinen, T., 1996, Increase in testicular cancer incidence in six European
countries: a birth cohort phenomenon. Journal of National Cancer Institute, 88, 727–733.
Brundtland, G. H., Liestol, K., and Walloe, L., 1980, Height, weight and menarcheal age of Oslo
schoolchildren during the last 60 years. Annals of Human Biology, 7, 307–322.
Cernerud, L., and Elfving, J., 1995, Social inequality of height. Scandinavian Journal of Social
Medicine, 23, 23–27.
Cernerud, L., and Lindgren, G. W., 1991, Secular changes in height and weight of Stockholm school
children born in 1933, 1943, 1953, and 1963. Annals of Human Biology, 18, 497–506.
Clayton, P. E., and Gill, M. S., 2001, Normal growth and its endocrine control. In Clinical Paediatric
Endocrinology, edited by C. G. D. Brook and P. C. Hindmarsh (Oxford: Blackwell Science),
pp. 95–114.
Davey Smith, G., Hart, C., Upton, M., Hole, D., Gillis, C., Watt, G., and Hawthorne, V., 2000,
Height and risk of death among men and women: aetiological implications of associations with
cardiorespiratory disease and cancer mortality. Journal of Epidemiology and Community Health, 54,
97–103.
Dirx, M. J., van den Brandt, P. A., Goldbohm, R. A., and Lumey, L. H., 1999, Diet in adolescence
and the risk of breast cancer: results of the Netherlands Cohort Study. Cancer Causes and Control,
10, 189–199.
Dirx, M. J., van den Brandt, P. A., Goldbohm, R. A., and Lumey, L. H., 2001, Energy restriction in
childhood and adolescence and risk of prostate cancer: results from the Netherlands Cohort Study.
American Journal of Epidemiology, 154, 530–537.
Dirx, M. J., van den Brandt, P. A., Goldbohm, R. A., and Lumey, L. H., 2003, Energy restriction
early in life and colon carcinoma risk: results of The Netherlands Cohort Study after 7.3 years of
follow-up. Cancer, 97, 46–55.
Eriksson, J. G., Forsen, T., Tuomilehto, J., Winter, P. D., Osmond, C., and Barker, D. J., 1999,
Catch-up growth in childhood and death from coronary heart disease: longitudinal study. British
Medical Journal, 318, 427–431.
Frankel, S., Gunnell, D. J., Peters, T. J., Maynard, M., and Davey, S. G., 1998, Childhood energy
intake and adult mortality from cancer: the Boyd Orr Cohort Study. British Medical Journal, 316,
499–504.
Galtung Hansen, O., 1947, Food conditions in Norway during the war 1939–45. Proceedings of the
Nutrition Society, 5, 263–270.
Heikkinen, S., 1996, Finnish food consumption 1860–1993. National Consumer Research Centre
Publications 1. National Consumer Research Centre, Helsinki.
Gunnell, D. J., Davey Smith G., Frankel, S., Nanchahal, K., Braddon, F. E., Pemberton, J., and
Peters, T. J., 1998, Childhood leg length and adult mortality: follow up of the Carnegie (Boyd
Orr) Survey of Diet and Health in Pre-war Britain. Journal of Epidemiology and Community Health,
52, 142–152.
Hilakivi-Clarke, L., Forsen, T., Eriksson, J. G., Luoto, R., Tuomilehto, J., Osmond, C., and
Barker, D. J., 2001, Tallness and overweight during childhood have opposing eﬀects on breast
cancer risk. British Journal of Cancer, 85, 1680–1684.
Holly, J., 1998, Insulin-like growth factor-I and new opportunities for cancer prevention. Lancet,
351, 1373–1375.
Karlberg, J., 1989, A biologically-oriented mathematical model (ICP) for human growth. Acta
Paediatrica Scandinavica Supplement, 350, 70–94.
Leon, D. A., Lithell, H. O., Vagero, D., Koupilova, I., Mohsen, R., Berglund, L., Lithell, U. B.,
and McKeigue, P. M., 1998, Reduced fetal growth rate and increased risk of death from ischaemic
heart disease: cohort study of 15 000 Swedish men and women born 1915–29. British Medical
Journal, 317, 241–245.
Lithell, H. O., McKeigue, P. M., Berglund, L., Mohsen, R., Lithell, U. B., and Leon, D. A., 1996,
Relation of size at birth to non-insulin dependent diabetes and insulin concentrations in men aged
50–60 years. British Medical Journal, 312, 406–410.
Michels, K. B., Trichopoulos, D., Robins, J. M., Rosner, B. A., Manson, J. E., Hunter, D. J.,
Colditz, G. A., Hankinson, S. E., Speizer, F. C., and Willett, W. C., 1996, Birthweight as a
risk factor for breast cancer. Lancet, 348, 1542–1546.
Mohan, P. F., and Rao, B. S., 1983, Adaptation to underfeeding in growing rats. Eﬀect of energy
restriction at two dietary protein levels on growth, feed eﬃciency, basal metabolism and body
composition. Journal of Nutrition, 113, 79–85.
Ravelli, G. P., Stein, Z. A., and Susser, M. W., 1976, Obesity in young men after famine exposure
in utero and early infancy. New England Journal of Medicine, 295, 349–353.
Robsahm, T. E., and Tretli, S., 2002, Breast cancer incidence in food- vs non-food-producing areas
in Norway: possible beneﬁcial eﬀects of World War II. British Journal of Cancer, 86, 362–366.
Roine, P., 1948, The amounts and adequacy of food rations in Finland during 1941–46. Journal of
Scientiﬁc Agricultural Society, Finland, 9, 8–19.

354

E. Angell-Andersen et al.

Silventoinen, K., Lahelma, E., and Rahkonen, O., 1999, Social background, adult body-height and
health. International Journal of Epidemiology, 28, 911–918.
Statistics Denmark, 1949, Levnedsmiddelforbruget i Danmark 1914–1948. Statistiske efterretninger,
41, 373–386.
Statistics Norway, 1946, Sunnhetstilstanden og medisinalforholdene i Norge 1941 (Oslo: Aschehoug
& Co.).
Statistics Norway, 1994, Historic Statistics (Oslo: Statistics Norway).
Strom, A., 1948, Examination into the diet of Norwegian families during the war years 1942–45.
Acta Medica Scandinavica, Supplement, 214, 1–47.
Svensson, E., Grotmol, T., Hoff, G., Langmark, F., Norstein, J., and Tretli, S., 2002, Trends in
colorectal cancer incidence in Norway by gender and anatomic site: an age-period-cohort analysis.
European Journal of Cancer Prevention, 11, 489–495.
Thomsen, B. L., Ekstrom, C. T., and Sorensen, T. I., 1999, Development of the obesity epidemic
in Denmark: cohort, time and age eﬀects among boys born 1930–1975. International Journal of
Obesity and Related Metabolic Disorders, 23, 693–701.
Tibblin, G., Eriksson, M., Cnattingius, S., and Ekbom, A., 1995, High birthweight as a predictor of
prostate cancer risk. Epidemiology, 6, 423–424.
Tretli, S., and Gaard, M., 1996, Lifestyle changes during adolescence and risk of breast cancer: an
ecologic study of the eﬀect of World War II in Norway. Cancer Causes and Control, 7, 507–512.
US Department of Agriculture, 1946, World Food Situation 1946 (Washington: OFAR).
Van Wieringen, J. C., 1978, Secular growth changes. In Human Growth, Volume 2 Postnatal Growth,
edited by F. Faulkner and J. M. Tanner (London: Plenum), pp. 445–473.
Wanderas, E. H., Tretli, S., and Fossa, S. D., 1995, Trends in incidence of testicular cancer in Norway
1955–1992. European Journal of Cancer, 31A, 2044–2048.
Address for correspondence: Elisabeth Angell-Andersen, Department of Heredity, Hormones,
and Lifestyle, The Cancer Registry of Norway, Montebello, N-0310 Oslo, Norway. email: elisabeth.
andersen@kreftregisteret.no
Zusammenfassung. Hintergrund: Studienziel war die Beschreibung der Körperhöhe und des Gewichtes
bei Skandinavischen Kindern während der Jahre um den Zweiten Weltkrieg, und der Vergleich mit der
Ernährungssituation in derselben Periode.
Methoden: Informationen über Nahrungsmittelkonsum und Energieaufnahme wurden der Literatur
entnommen. Aus dem Zeitraum von 1930 bis 1960 wurden für die Altersgruppe 7 bis 13 Jahre anthropometrische Daten aus den Skandinavischen Hauptstädten gesammelt.
Ergebnisse: Die größte kalorische Beschränkung der Nahrungsmittelversorgung herrschte in Norwegen
(20%), gefolgt von Finnland (17%), während die Beschränkung in Schweden und Dänemark nur 4–7%
gegenüber der Vorkriegszeit ausmachte. Der stärkste kriegsbedingte Eﬀekt auf Körperhöhe und Gewicht
ist bei Norwegischen Kindern zu sehen, während ein gemäßigter Eﬀekt bei den jüngsten Finnischen
Kindern zu beobachten ist. In Schweden und Dänemark ist der Eﬀekt geringfügig oder nicht nachweisbar.
Zusammenfassung: Skandinavische Kinder zeigten während des Zweiten Weltkriegs eine vorübergehende
Verringerung ihrer Körperhöhen- und Gewichtszunahme. Das Ausmaß dieser Verringerung war mit dem
Schweregrad der kriegsbedingten kalorischen Beschränkung der Nahrungsmittelversorgung in den jeweiligen Ländern assoziiert. Die Ergebnisse rechtfertigen weitere Studien auch hinsichtlich chronische
Erkrankungen und ihren Einﬂuß auf Körperhöhe und Gewicht in Jahrgängen, die während des
Zweiten Weltkriegs aufgewachsen sind.
Résumé. Arrie`re-plan: Cette étude a pour objet d’examiner la stature et le poids des enfants nordiques
dans les années de la seconde guerre mondiale et de les mettre en rapport avec la situation nutritionnelle
pendant la même période.
Méthode: L’information sur les consommations alimentaires et l’apport énergétique ont été tirées de la
littérature. Des données anthropométriques ont été collectées dans les capitales nordiques, elles couvrent la
période de 1930 à 1960 pour les âges de 7 à 13 ans.
Résultats: La plus forte restriction énergétique s’est produite en Norvège (20%) suivie par la Finlande
(17%), alors que la Suède et le Danemark ne connurent qu’une restriction de 4,7% par rapport aux
niveaux d’avant-guerre. L’eﬀet le plus marqué du second conﬂit mondial sur la taille et le poids se note
chez les enfants norvégiens, tandis qu’un eﬀet apparaı̂t chez les enfants ﬁnlandais les plus jeunes . La Suède
et le Danemark ne montrent que peu ou pas d’eﬀet de la période de guerre.
Conclusion: Les enfants nordiques ont été aﬀectés par la seconde guerre mondiale sous la forme d’une
réduction transitoire de la tendance séculaire d’augmentation de la stature et du poids et l’importance de
cette réduction a été fonction de la sévérité des restrictions énergétiques aﬀectant chaque nation pendant la
durée de la guerre. Ces résultats fournissent un cadre de référence, pour de futures études portant sur les
maladies chroniques associées au poids et à la stature chez les cohortes d’enfants ayant leur croissance
pendant la période de la seconde guerre mondiale.
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Resumen. Antecedentes: El propósito del estudio fue examinar la estatura y el peso en los niños nórdicos
durante los años en torno a la II Guerra Mundial, y compararlos con la situación nutricional durante el
mismo periodo.
Métodos: La información sobre el consumo de alimentos y la ingesta energética se obtuvo de la literatura.
Los datos antropométricos se recogieron en las capitales nórdicas y cubren el periodo comprendido entre
1930 y 1960, para edades entre los 7 y los 13 años.
Resultados: La mayor restricción energética tuvo lugar en Noruega (20%), seguida por Finlandia (17%),
mientras que Suecia y Dinamarca tuvieron una restricción del 4–7% respecto a los niveles pre-bélicos. El
efecto más pronunciado de la II Guerra Mundial sobre la estatura y el peso se observó en los niños
noruegos, mientras que se percibió un cierto efecto en los niños más jóvenes de Finlandia. En Suecia y
Dinamarca se observó un efecto pequeño o nulo.
Conclusión: Los niños nórdicos se vieron afectados por la II Guerra Mundial en términos de una reducción
transitoria de las tendencias temporales en la estatura y el peso, y la magnitud de esta reducción estaba
asociada con la severidad de la restricción energética predominante en los respectivos paı́ses durante la
guerra. Estos resultados demandan posteriores estudios de las enfermedades crónicas asociadas con la
estatura y el peso para las cohortes que se encontraban en sus periodos de crecimiento durante la II Guerra
Mundial.

