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SUMMARY Cross-sectional data from interviews ofa sample of the Swedish population aged 16 to 74
years in 1980-81 were used to obtain information on the relation between father's socioeconomic
status during the childhood of the participants and the adult body height ofthe latter. A difference in
height between members of higher and lower socioeconomic groups was found. The difference
diminished over falling age but was still noticeable among men born in the early and mid 1950s. The
mean difference in height between sons of senior salaried employees and sons of unskilled workers
was 2-9 cm. The difference was less for women.

Body height among adults is dependent on genetic
factors but conditions during childhood, such as
nutrition and disease, do affect whether the individual
realises full growth potential.' It is very difficult to
demonstrate a connection between dietary intake and
growth,2 3 but poor nutrition is thought to be one
factor in the association between poor conditions in
childhood and body height demonstrated in a variety
of studies.' Most of these studies concern children
and their social environment, and many of them use
father's occupation79 and/or unemployment of the
father8 9 to define poor conditions in childhood.
Studies of adults have also used father's occupation
during the childhood ofthe study subject. Such studies
have indicated a relation between body height at adult
age and social class in childhood. In studies where
social class at adult age has been related to body height
at adult age an association has also been found."'-13
For example, Marmot et al found a strong relation
between height and employment grade in a study of
British civil servants. The difference in mean height
between the highest and lowest grades was 5 3 cm.12

In their study of socioeconomic conditions in
childhood and mortality and morbidity caused by
coronary heart disease, Notkola et al found that,
besides smoking habits, height was the most important
variable related to differences in the risk ofmyocardial
infarction in East Finland. They also found that short
stature was a risk factor for coronary heart disease
independent of socioeconomic position in
childhood.'0 The relation between body height and
mortality in Norway has been studied by Waaler et al.
There was a clear association between body height and
total mortality. In particular there was a markedly
reduced mortality from cardiovascular diseases and

obstructive lung diseases with increased height. For
cancer there was no correlation.'4
The associations between adult body height and

specific causes of death have led some authors to
discuss short stature as a possible sign of general
susceptibility.'2 1" 15 Conditions during childhood
may cause individuals to be more exposed to, or
alternatively less resistant to, those factors that cause
morbidity and mortality.
Sweden is sometimes mentioned as a country with

none of the social inequality that leads to health
differences, 16 or at least it is held that these effects have
diminished to a substantial degree. For instance, the
Black report suggested that there are no class
differences in infant mortality rates in Sweden,'6 and
Lindgren suggested that differences in height have
been decreasing. Lindgren, in her study of school-
children in 1964-73, found a slight difference between
social groups, but results were contradictory for boys
and girls and were not statistically significant. 'I

In this investigation we have chosen to study the
association between childhood socioeconomic group
and adult body height. In a further study we intend to
analyse morbidity and mortality according to
socioeconomic group and body height.

Material and methods

Since 1974 the National Central Bureau of Statistics
(Statistics, Sweden) has carried out annual interviews
concerning living conditions, eg, health, employment,
housing, social relations, and personal finance. The
sample size is 8-10 000 persons a year randomly drawn
from Sweden's adult population. Our study used the
answers to the interviews carried out in 1980-81. We
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have used two of the approximately 150 questions,
namely: 'How tall are you?'* and 'What was your

father's main occupation during your childhood, ie,

until you were 16 years old?'t (If the interviewee had
no father or foster-father, the occupation of the
mother or any other person viewed as a parent by the
respondent was noted.)
The sample in 1980-81 consisted of 14 757 persons

aged 16 to 74. Of these, 860% consented to the
interview, ie, 12 695 individuals (table 1). In about 2%
of the interviews the answer to one or both of the
questions used in this study is missing. Consequently,
the results are based on 12 426 interviews. A
comprehensive discussion of the survey methods and
the statistical precision of the results of the survey can

be found elsewhere.'8
The occupation of the father has been classified into

seven socioeconomic groups according to a
classification system used by the National Central
Bureau of Statistics, Sweden since 1974.20 The seven

socioeconomic groups can be assigned to three main

categories: manual workers, salaried employees, and
self-employed persons. These three groups might be
regarded as ranked. Within two of the main categories
there is also an obvious ranking. Unskilled workers
are considered to have a lower socioeconomic status
than skilled workers and the salaried employees are

divided into senior, intermediate, and junior. Farmers
are considered separately from the other self-
employed. However, there are no obvious criteria
according to which all of these seven subgroups can

readily be ranked.
The mean height by five year age groups and for

each sex was established for each of the seven

socioeconomic groups. The sample did not differ
significantly from the source population and was used
as standard population in a so-called direct
standardisation. In the analysis we computed age-

* 'Hur lAng ar Ni?'
t 'Vad hade Er far (fosterfar) fdr huvudsakligt yrke eller sysselsattning
under Er uppvaxttid, dvs till Ni fyllt 16 Ar?'

A Maria Nystrom Peck and Denny H Vdgero

standardised height for the seven groups. Ninety-five
percent confidence intervals were constructed using

mean height and the variance of the mean.

Results

There is a strong association between body height and
age group/birth cohort (figure), and the mean age

varies among the socioeconomic groups in this sample
(table 2). There is, however, after adjustment for age

differences, a difference in height between the
socioeconomic groups. The sons of unskilled workers
are the shortest men in the sample with a mean height
of 176 9 cm, and the sons of senior salaried employees
are the tallest, with a mean height of 179 8 cm (table 3).
Among the women this difference (14 cm) is less
pronounced (table 4). Men whose fathers had been
senior salaried employees are significantly taller than
all other men. Sons of unskilled workers and farmers
are shorter than those whose fathers had been salaried
employees or self-employed. For women there is a

similar, but less clear, pattern.
The age-specific height for two of the groups has

been analysed in more detail. The two groups are the
shortest and the tallest in the sample, ie, the children of
unskilled workers and of senior salaried employees.
The mean height in three-year classes, calculated
stepwise by adding and subtracting one 1-year cohort
at a time to smooth the curve, is presented in the figure.
The difference between the two groups is larger in the
male group. For both sexes it is reduced in the younger
age groups. The reduction is mainly due to a larger
gain in height in the shorter group. In the birth cohorts
born in 1959 and later there are no clear differences in
height.

Discussion

This study is based on information collected by
means of interviews. It would, of course, have been
more appropriate to have had the interviewee's height
measured in controlled circumstances. Other studies

Table I Sample size and response rate (%)

Age group (years)

16-24 25-34 35-44 45 54 55 ,4 65 74 Total

Sample size

Men 1218 1518 1414 1029 1147 944 7333
Women 1189 1446 1336 1123 1246 1084 7424

Response rate (%)
Men 89 86 85 84 83 86 86
Women 92 88 88 83 81 85 86
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Adult body height and childhood socioeconomic group in the Swedish population

Senior salaried employees
Unskilled workers

17 21 25 29 33 37 41 45 49 53 57 61 65 69 73
Age (years)

Association between body height and age.

have shown that people tend to overstate their own
height slightly. Short height and low educational level
were found to be linked to slightly larger
overstatements. As a whole, however, the differences
between actual and reported heights were very
small.21 22 If people with a low educational level tend
to overstate their height more than others, the
observed differences in height between the
socioeconomic groups that are reported here might be
an underestimate of the true differences.

As far as we know, this is the first study in Sweden of
the relation between adult height and socioeconomic
background in childhood. In her study of school-
children followed up from 1964 to 1973, Lindgren
found no clear differences in height between children
from different social groups. She concluded that all
such differences had been evened out by a larger gain
in height in the lower social group than in the higher
social group during the post-war period. However,
there is a difference in height between the

Table 2 Mean age (years) and number of interviews by socioeconomic group according to father's occupation

95% Number
Mean age confidence of

Socioeconomic group (years) interval interviews

Unskilled workers M 42-8 420-43-6 1674
F 43-7 42-9-44-5 1683

Skilled workers M 39-3 384-40 3 1116
F 39-9 389-408 1192

Salaried employees
Junior M 37-6 36(0-39 2 379

F 38-1 365-39-6 404
Intermediate M 35-5 34-2-36-8 583

F 36-6 35-2-38.0 515
Senior M 35-4 338-37-1 366

F 34-8 33-2--36-4 390

Self-enployed, farmers excluded M 42-4 412-43 5 856
F 43-5 424-44-6 905

Farmers M 49-1 48-8-50-6 1160
F 51-1 50-3 51-9 1203

All M 41-9 41-5-42-4 6134
F 42-9 42-4-43 3 6292

M = Male; F = Female

Sons184-

180-

176-
E
. 172-.r-
I

168-

164-

160-

Daughters

335

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://jech.bm
j.com

/
J E

pidem
iol C

om
m

unity H
ealth: first published as 10.1136/jech.41.4.333 on 1 D

ecem
ber 1987. D

ow
nloaded from

 

http://jech.bmj.com/


336 A Maria Nystrom Peck and Denny H Vdgero
Table 3 Mean height (cm) by socioeconomic group according to father's occupation, men, age-standardised

95%
Mean height confidence

Socioeconomic group (cm) interval

Unskilled workers 1769 176-5 177 2
Skilled workers 177 3 176 8-177 7
All manual workers 177 0 176-7 177.3

Salaried employees
Junior 178 1 177-3 178 8
Intermediate 178-4 1778- 179-0
Senior 179-8 179 1 180 6
All 178 7 178-3 179 1

Self-employed, farmers excluded 178 0 177.5 178-4
Farmers 177-1 176 7 177 4
All self-employed 177-5 177 2 177 8

All men 1774 1774 1775

socioeconomic groups in the corresponding birth our results differ from those of Lindgren with regard
cohorts (born in 1954-55) in our study. The sons of to the cohorts born in 1954-55 indicates that the first
senior salaried employees are on average 39 cm taller statement comes closer to the truth. Another
than the sons of unskilled workers. The numbers are explanation of the results could be differently defined
small and the differences are not statistically social classes and/or different sampling procedures.
significant but they are concordant with the trend in Lindgren could not identify any clear height
the figure and with the mean values in table 3. differences even between extreme socioeconomic
The literature demonstrates that children from groups, but she used a sample drawn from the urban

higher social groups reach their peak height velocity population only. Our sample was drawn from the
earlier and become taller. It has also been said that the whole population born in 1896-1963, and the cohort
more well-to-do reach their adult height earlier, while born in 1954-55 is a subgroup of this sample. We
others go on growing until they are well over 20 years attempted to compare the two extreme social groups in
of age.93 our sample within urban and rural areas respectively

In our study we have noticed that the differences in and for specific age groups. Because of small numbers
height are manifest primarily among adults and/or do the evidence is inconclusive, but the pattern of height
not exist in the youngest age groups. The way in which differences is similar in urban and rural areas. Among

Table 4 Mean height (cm) by socioeconomic group according to father's occupation, women, age-standardised

95%
Mean height confidence

Socioeconomic group (cm) interval

Unskilled workers 164 2 163 9-164 4
Skilled workers 164 3 1639-164 6
All manual workers 1642 1640 1644

Salaried employees
Junior 1649 1644 1654
Intermediate 165 3 164 9 165.8
Senior 165 6 165 1-166-1
All 165 3 165 0- 165-6

Self-employed, farmers excluded 1644 163-9 164.8
Farmers 164-6 1643 -165 0
All self-employed 164.5 164 2- 164.8

All women 1644 1644 164 5
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Adult body height and childhood socioeconomic group in the Swedish population
the young there may be a slight tendency for sons and
daughters of unskilled workers to be more
disadvantaged in rural areas.
From the regression line in the figure it can be noted

that there is an increase in mean height of about
2 mm/year among the sons of senior salaried
employees and of about 4 mm/year among the
daughters. The increase in mean height is larger
among the sons and daughters of unskilled workers,
about 11 and 8 mm respectively. This means that
height differences between the two groups decrease
with time. This trend is well in line with Lindgren's
suggestion that the height differences between social
groups diminish with time due to a greater height gain
in the lower classes. Whether or not this process has
ceased we cannot definitely say.

In 1955 health insurance was made compulsory, and
since then a working class wage earner has been able to
stay at home from work without a major loss ofweekly
family income. We can only speculate as to the
importance of this and other health and social reforms
undertaken in the post-war period.

Because of the cross-sectional design of our study it
is not possible to separate effects of ageing from birth
cohort effects. Thus, we cannot assess adequately here
the relative importance of living conditions in
childhood gradually becoming more equal v the effects
of differentiated ageing processes between social
groups. We still conclude, however, that living
conditions during childhood affect adult height.

Finally, we assumed that there are no genetic
differences between the social groups which could
affect growth. The association between upward social
mobility and height has been studied with the
assumption that height causes mobility,24 but we
have had difficulty in controlling the effect of living
conditions during childhood as a possible confounder
in such associations. This is also true in studies of
siblings. We could not exclude the possibility of a
connection between social mobility and height in
Sweden but consider this to be a less plausible
explanation of our results. We hope, however, to go
into this matter further at a later stage,
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