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Abstract
Objective—To assess the relative
importance of perceived health and health
related lifestyle in adolescence in the pro-
duction of educational diVerences.
Design—A longitudinal study: survey data
from 1981 and 1985 linked with Edu-
cational Registry data from 1993.
Setting—The whole of Finland.
Participants—A representative sample of
4761 16 and 18 year olds. The follow up rate
was 82%.
Measurements and main results—The
outcome variable was the attained edu-
cational level at age 24 to 30. Predictive
variables described health related lifestyle
and health at the age of 16 and 18. Those
whose educational level was low at follow
up, had in adolescence, a more health
compromising lifestyle than those who
had reached higher levels. They had
placed less emphasis on health promoting
behaviours like not smoking, physical
exercise, good diet, and dental hygiene.
Smoking was the outstanding predictor of
attained educational level. Among the
health variables, only psychosomatic
symptoms predicted high educational lev-
els in girls, and both psychosomatic
symptoms and height in boys.
Conclusion—Those who reach a high level
of education in adulthood, have had a
health enhancing lifestyle already in ado-
lescence, while those reaching only a low
level, have had a health compromising
lifestyle. Health plays only a small part in
the prediction of adult educational level.
The results suggest that a health compro-
mising lifestyle, adopted already in ado-
lescence, is an important mechanism
from which educational health diVerences
originate.
(J Epidemiol Community Health 1998;52:794–801)

Three models—artefactual, causal, and
selectional—have been proposed to explain
social inequalities in health. According to the
selectional model, healthy people are more
likely to move up the social hierarchy, and
unhealthy people to move down.1 The healthy
worker eVect provides evidence of the existence
of health related selection in adult life.2 3 How-
ever, selection is likely to have its major impact
in adolescence, when educational processes
leading to adult occupational social classes take
place.4 5 In modern specialised occupational
structures, entering into paid labour is strongly

dependent on educational qualifications. Edu-
cation determines a person’s social position
and living conditions and, in addition to status
and material resources, it influences the ability
and proneness of a person to adopt a healthy
way of life.6–8

Studies on selection during adolescence are
scarce, and have mostly used severe or long
term illness as a measure of health.9–12 A visible
illness or handicap may arouse negative
attitudes and prejudices, which impede
achievement.3 4 13 On the other hand, depend-
ing on the opportunities oVered by the society,
severely ill people may be especially motivated
to study and thus compensate for their
handicaps.14

Finland is a welfare state, where free educa-
tion up to university level is provided for every-
one. In a study on 16 year old Finnish youth,
chronically ill adolescents were more likely to
continue their studies after the compulsory
phase than other young people. A good
perceived health status was typical of adoles-
cents who had chosen educational careers
leading to the highest social positions in
society. The health resources of a young person
were thus related to the formation of their edu-
cational career, but the direction of the
selection was diVerent for diVerent health
indicators.15 A positive association between
good perceived or general health and good
school attainment has also been seen in other
studies.16 17

Another possible mechanism producing so-
cial class diVerences in health could be one
where health related lifestyle, or health behav-
iours, play a central part. Health behaviours
develop in adolescence, but have delayed
eVects in terms of later health.5 18 19 A way of
life including many health compromising
behaviours is typical of adolescents who will
eventually achieve a low level of education or
remain outside further education after the
compulsory phase.20–23 Thus, addictive or other
health damaging behaviours may be used as
markers of a broader lifestyle and attitudes
towards society and its values.4 18 19 24

Hence, it seems that, already in an early
phase of their lives, people begin to follow
behavioural and educational trajectories lead-
ing to diVerent positions in relation to health
and social class in adulthood. Studies on social
mobility oVer evidence of such an adoption of
the way of life of the target social group in
adolescence.25 26 For example, young people
who are likely to experience upward social
movement are less likely to smoke than young
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people who remain in the original disadvan-
taged social positions from one generation to
another.18 The same phenomenon can be seen
at any age in the associations between many
health compromising behaviours and short
duration of education.27

The fact that health related lifestyle in
adolescence is involved in a process that simul-
taneously produces health and social status in
adulthood, might also be interpreted as a sign
of indirect selection by health. Health related
lifestyle would thus be a common predictor of
both socioeconomic position and health later
in life. The idea of indirect selection seems,
however, to need further elaboration.4 28

Most studies on the association between
health or health behaviours and social class are
cross sectional or use very short periods of fol-
low up, and a need for longitudinal study
designs has been expressed.11 12 15 29 30 In this
study, the survey data on 16 and 18 year olds
collected in 1981 and 1985 were linked with
information about their highest completed
education in 1993. The longitudinal design
made it possible to assess the importance of
adolescent health and health related lifestyle as
predictors of educational level in adulthood. By
the ages of 24, 26, 28, and 30 years, adult social
class has become established or at least can be

strongly anticipated by the attained edu-
cational level.

The aim of this study is to assess the relative
importance of perceived health and health
related lifestyle in adolescence in the creation
of diVerences in educational level in adulthood.
The following hypotheses are tested: Perceived
health in adolescence predicts the educational
level in adulthood (health hypothesis) and
health related lifestyle in adolescence predicts
the educational level in adulthood (lifestyle
hypothesis).

Methods
This longitudinal study is a part of the Adoles-
cent Health and Lifestyle Survey, which is a
national monitoring system of adolescent
health and health related lifestyle. Comparable
surveys on 12–18 year olds are repeated every
second year.

The baseline for this study was the survey
data collected in 1981 and 1985, when
questionnaires were sent to a national sample
of 16 and 18 year old Finns (n=4761). A self
administered 12 page questionnaire was sent in
February and was followed by two further
inquiries to the non-respondents. The sample
was drawn from the National Population Reg-
ister Centre. Responding was voluntary and
the purpose of the study was explained in the
covering letter.

The follow up of the sample took place in
June 1993, when information about their high-
est completed education, here called attained
educational level, was taken from the Edu-
cational Registry, kept by Statistics Finland,
and linked with the questionnaire data. The
completed data set consisted of 3921 persons.
There were 840 cases that could not be linked
because of missing baseline data. Among them,

Table 1 Formation of the total sample with the response rates of the subsamples in the
baseline survey

Baseline year Age at baseline
Age at
follow up Sex

Number of
respondents

Response rate
(%)

1981 18 30 Boys 519 81
Girls 524 88

1981 16 28 Boys 535 85
Girls 529 91

1985 18 26 Boys 402 68
Girls 463 83

1985 16 24 Boys 452 77
Girls 497 87

Table 2 Associations of health variables with attained educational level in boys and girls: stepwise polychotomous
regression analysis. The cumulative odds ratios (COR) with their 95% confidence intervals (CI) and p values in ÷2 tests

Independent variable

Boys Girls

COR 95% CI p value† COR 95% CI p value†

Baseline year ** NS
1985 1.3 1.1, 1.5
1981 1.0

Age at baseline NS NS
18
16

‡Perceived health *** ***
Good 1.7 1.3, 2.2 1.9 1.5, 2.5
Moderate 1.5 1.2, 1.9 1.4 1.1, 1.7
Bad 1.0 1.0

Height *** *
Taller than Q3 2.2 1.7, 2.7 1.4 1.1, 1.8
From median to Q3 1.4 1.1, 1.8 1.1 0.91, 1.4
From Q1 to median 1.7 1.3, 2.2 1.1 0.91, 1.4
Shorter than Q1 1.0 1.0

Perceived symptoms * *
Rarely 0.81 0.63, 1.0 0.69 0.53, 0.90
Occasionally 1.1 0.88, 1.4 0.90 0.73, 1.1
Often 1.0 1.0

Tiredness in the daytime NS **
No more than school friends 1.4 1.1, 1.8
More than school friends 1.0

Long term illness or disability NS NS
The number of respiratory illness episodes NS NS
Physical condition NS NS
Feeling oneself active in the morning NS NS

†*p<0.05, **p<0.01, ***p<0.001, NS not statistically significant.
‡For the following variables, adjustments for the baseline year and age at baseline were made.
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the proportion of people with only a basic edu-
cation or with a low educational level was
statistically significantly higher (p<0.001) than
among those who had complete data in both
phases of data collection. The linking of data
was done so that the identification numbers of
study subjects were not at any stage available to
the researchers. Before the data linking, a con-
tract was signed between Statistics Finland and
the researchers, which stated the rights and
duties of both contracting parties, especially
the obligation to maintain secrecy.

Table 1 shows the formation of the total
sample with the response rates at follow up.

A four category dependent variable attained
educational level at follow up, was based on the
classification of educational level used in Finn-
ish educational statistics. The categories were:
basic education (9 years of school), lower mid-
dle education (10–11 years of school), upper
middle education (12 years of school), high
education (at least 13 years of school).

The independent variables (Appendix) were
divided into those describing health (table 2)
and those describing health related lifestyle
(table 3). Most of the health variables are indi-

cators of self assessed health, such as perceived
health, perceived symptoms, tiredness in the
daytime, the number of respiratory illness epi-
sodes, physical condition, and feeling oneself
active in the morning. Long term illness or dis-
ability is, in general, diagnosed by a doctor, and
height is based on numerical measurement.
The variables describing health related lifestyle
consist of smoking, alcohol use, three measures
of the amount of physical exercise, dental
hygiene, bedtime, and consumption of coVee,
snackbar food, sweets, and milk fat.

STATISTICAL ANALYSES

The dependent variable consisted of more than
two categories, and thus its associations with
the independent variables were analysed using
stepwise polychotomous logistic models.31 32

Because of the ordinal nature of the dependent
variable, cumulative logistic models were used.
In the stepwise selection process, at every step,
the variable showing the strongest association
with the dependent variable was chosen for the
model. The inclusion of this “most important”
variable may render insignificant some other

Table 3 Associations of lifestyle variables with attained educational level in boys and girls: stepwise polychotomous
regression analysis. The cumulative odds ratios (COR) with their 95% confidence intervals (CI) and p values in ÷2 tests

Independent variable

Boys Girls

COR 95% CI p value† COR 95% CI p value†

Baseline year NS NS
1985
1981

Age at baseline NS *
18 1.2 1.1, 1.5
16 1.0

‡Smoking *** ***
Never tried 2.6 1.9, 3.5 5.7 4.1, 7.9
Experimental or occasional 2.5 1.9, 3.1 4.9 3.7, 6.5
1–9 cigarettes a day 1.3 0.91, 1.8 2.2 1.6, 3.1
10+ cigarettes a day 1.0 1.0

Alcohol use NS NS
Sweating and losing breath during exercise *** ***

Heavily 2.6 1.8, 3.6 2.0 1.5, 2.8
To some extent 1.6 1.2, 2.3 1.7 1.3, 2.2
A little 1.3 0.90, 1.8 1.2 0.87, 1.5
Not at all 1.0 1.0

Organised physical exercise NS *
Daily 0.44 0.22, 0.86
Weekly 1.3 0.97, 1.7
Monthly 1.1 0.88, 1.4
Rarely 1.0

Unorganised physical exercise * NS
Daily 0.82 0.57, 1.2
Weekly 1.1 0.84, 1.4
Monthly 1.3 1.0, 1.7
Rarely 1.0

Drinking coVee *** ***
Not daily 2.0 1.6, 2.5 1.9 1.5, 2.4
1–3 cups a day 1.5 1.2, 1.8 1.3 1.0, 1.7
4 cups or more a day 1.0 1.0

Frequency of brushing teeth *** ***
Several times a day 2.5 1.8, 3.4 4.7 1.6, 14.0
Once a day 1.7 1.3, 2.3 3.0 1.1, 8.8
2–5 times a week 1.2 0.90, 1.7 1.7 0.53, 5.2
At most once a week 1.0 1.0

Consumption of snackbar food *** **
Never 1.7 1.1, 2.6 2.6 1.5, 4.5
At most once a week 1.8 1.3, 2.5 2.3 1.4, 3.8
More often 1.0 1.0

Consumption of sweets ** **
At most once a week or never 0.84 0.66, 1.1 0.84 0.66, 1.1
About 3–4 times a week 1.2 0.93, 1.5 1.2 0.94, 1.5
Daily 1.0 1.0

Bedtime * NS
Regular 1.3 1.0, 1.5
Unregular 1.0

Consumption of milk fat NS NS

†*p<0.05, **p<0.01, ***p<0.001, NS not statistically significant.
‡For the following variables, adjustments for the baseline year and age at baseline were made.

796 Koivusilta, Rimpelä, Rimpelä

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jech.bm

j.com
/

J E
pidem

iol C
om

m
unity H

ealth: first published as 10.1136/jech.52.12.794 on 1 D
ecem

ber 1998. D
ow

nloaded from
 

http://jech.bmj.com/


candidate variable, which may partly reflect the
same underlying characteristic.

The course of analyses was such that
univariate associations of independent vari-
ables with educational level were first examined
using ÷2 test. Then a stepwise procedure was
used to select, from the statistically significant
variables, the ones that showed independent
associations with the attained educational level.
This procedure was carried out separately for
health and lifestyle variables. Then, to find out
the relative significance of health variables and
lifestyle variables, a final model was formed by
including the two above selected sets of
independent variables in a stepwise analysis.
The confounding variables, baseline year and
age at baseline, were forced into the models
before the selection of independent variables.
All the analyses were made separately for boys
and girls.

The cumulative odds ratios (CORs) with
95% confidence intervals (CI) were calculated
for the variables showing statistically significant
explanatory power. It is assumed that the
diVerences between the categories of inde-
pendent variables appear as shifts in the
percentage distribution of the independent
variable, measured on an ordinal scale. CORs
quantify these shifts. For every independent
variable, the category that was expected to have
the least probability of belonging to high
educational levels was taken as the reference

group for the COR. In the final models,
categories with approximately the same COR
were combined. The logistic regression func-
tions were computed using only the cases that
had values for every variable. The proportions
of missing cases (that is, at least one variable
having a missing value) in the final model were
8% for boys and 5% for girls. The variables
aVected by missing values were perceived
health (a value missing in 0.1% cases of the
entire study material), height (1.1%), perceived
symptoms (2.0%), tiredness in the daytime
(0.8%), respiratory illnesses (0.8%), physical
condition (0.3%), feeling oneself active in the
morning (0.3%), smoking (0.1%), alcohol use
(0.5%), sweating on exercise (1.3%), organised
exercise (3.5%), unorganised exercise (1.1%),
coVee (0.8%), dental hygiene (0.2%), snackbar
food (0.3%), sweets (0.7%), bedtime (0.3%),
and milk fat (0.4%). Decisions regarding
statistical significance were made at the 5% risk
level. The analyses were carried out using the
PR program in the statistical software BMDP.33

Results
Boys and girls had almost equally often
reached the highest educational level (18% and
20%, respectively), but girls (44%) had more
often than boys (29%) had upper middle edu-
cation. A greater proportion of boys (54%)
than of girls (36%) was found in the two lowest
educational categories (p<0.001).

In boys, three health indicators were statisti-
cally significant, in both univariate and step-
wise analyses. Of these, height was the first to
be selected and was thus most closely associ-
ated with the attained educational level (table
2). The association was almost linear, in that
the educational level rose with height. Also,
good and moderate perceived health predicted
a high educational level. There was a weak
opposite association between educational level
and perceived symptoms.

In girls, four health variables were statisti-
cally significant in stepwise analysis. Good per-
ceived health was the most important health
predictor of a high educational level (table 2).
There was an opposite association between
educational level and perceived symptoms. The
highly educated girls had not felt unusually
tired in the daytime. Girls belonging to the tall-
est height quartile had most often reached high
levels of education. Physical condition
(p<0.01) and long term illness or disability
(p<0.01) were significantly associated with
educational level, but only in univariate analy-
sis. Good physical condition characterised the
girls who had attained higher levels of educa-
tion (very good v not good: COR=1.7 with CI
1.2, 2.4, good v not good: COR=1.2 with CI
1.0, 1.5). Also, not having a long term illness
was typical of them (no v yes: COR=1.4 with
CI 1.1, 1.9).

In boys, after the stepwise selection of inde-
pendent variables, eight lifestyle variables were
statistically significant (table 3), the strongest
one being smoking. Educational level and the
number of cigarettes smoked were negatively
associated. Taking part in organised physical
exercise, alcohol use, and consumption of milk

Table 4 The final model for boys: the relative significance of health and lifestyle variables
for attained educational level: stepwise polychotomous regression analysis. The cumulative
odds ratios (COR) with their 95% confidence intervals (CI) and p values in ÷2 tests†

Independent variable COR 95 % CI p value‡

Baseline year NS
1985
1981

Age at baseline *
18 1.2 1.0, 1.5
16 1.0

§Smoking ***
Never tried or not daily 2.9 2.3, 3.6
1–9 cigarettes a day 1.5 1.1, 2.1
10+ cigarettes a day 1.0

Sweating and losing breath during exercise ***
Heavily or to some extent 1.8 1.4, 2.1
A little or not at all 1.0

Drinking coVee ***
Not daily 1.7 1.4, 2.0
Daily 1.0

Frequency of brushing teeth ***
Several times a day 2.0 1.6, 2.6
Once a day 1.5 1.2, 1.8
At most 5 times a week 1.0

Height ***
Taller than Q3 1.9 1.5, 2.4
From Q1 to median 1.4 1.2, 1.7
Shorter than Q1 1.0

Consumption of sweets **
About 3–4 times a week 1.4 1.1, 1.6
Less than once a week/daily 1.0

Consumption of snackbar food ***
Never or at most once a week 1.8 1.3, 2.4
More often 1.0

Perceived symptoms ***
Rarely 0.68 0.56, 0.83
Occasionally or often 1.0

Unorganised physical exercise **
Monthly 1.3 1.1, 1.6
Daily/weekly/rarely 1.0

Bedtime *
Regular 1.3 1.0, 1.5
Unregular 1.0

Perceived health NS

†Variables appear in their order of selection into the model.
‡*p<0.05, **p<0.01, ***p<0.001, NS not statistically significant.
§For the following variables, adjustments for the baseline year and age at baseline were made.
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fat were significant only in univariate analysis:
high levels of education were typical of boys
who had taken part moderately in organised
physical exercise (p<0.001; daily v rarely:
COR=1.5 with CI 0.97, 2.2, weekly v rarely:
COR=1.8 with CI 1.5, 2.3, monthly v rarely:
COR=1.3 with CI 1.0, 1.6), whose alcohol use
had been controlled or minor (p<0.001; none v
uncontrolled: COR=2.1 with CI 1.5, 2.9, con-
trolled v uncontrolled: COR=2.9 with CI 2.1,
4.0, less controlled v uncontrolled: COR=2.0
with CI 1.5, 2.6) and who had consumed milk
fat moderately (p<0.001; minor use v heavy
use: COR=1.0 with CI 0.65, 1.6, medium use
v heavy use: COR=1.4 with CI 1.2, 1.7).

In girls, seven lifestyle variables were statisti-
cally significant in the stepwise analysis (table
3). Smoking was clearly the most outstanding
predictor of educational level, with the prob-
ability of high educational level rising linearly
as the number of cigarettes smoked decreased.
Three variables were significant in univariate
analysis only. High levels of education were
typical of girls, whose bedtime was regular
(p<0.001; regular v irregular: COR=1.6 with
CI 1.4, 2.0), who had taken part in unorgan-
ised physical exercise (p<0.001; daily v rarely:
COR=1.7 with CI 1.2, 2.3, weekly v rarely:
COR=1.9 with CI 1.5, 2.4, monthly v rarely:
COR=1.6 with CI 1.3, 2.0), and who had not
used alcohol in an uncontrolled way (p<0.001;
none v uncontrolled: COR=2.9 with CI 1.9,
4.4, controlled v uncontrolled: COR=3.4 with
CI 2.3, 5.1, less controlled v uncontrolled;
COR=1.8 with CI 1.2, 2.7).

The next step was to include the above
selected independent variables in a stepwise
procedure to find out the relative significance
of health and lifestyle variables for the attained
educational level. In both sexes, lifestyle had a
central role. In boys, height and the frequency
of perceived symptoms were the only health
variables to be selected into the model, while in
girls, the frequency of perceived symptoms was
the only such variable (table 4).

Baseline year was associated with the attained
educational level only in the model of health
variables in boys. The 1985 sample had reached
a higher level of education than the 1981
sample. Age at baseline was significant in the
model of lifestyle variables in girls. Those who
were 18 years old at baseline had reached a
higher level of education than those who were 16
years old at baseline. In the two final models, in
both sexes, age at baseline was significant in that
those who were 18 years old at baseline had
reached a higher level of education than those
who were 16 years old at baseline (table 5).

Discussion
The study gave strong support to the lifestyle
hypothesis, while the health hypothesis did not
get much support. People who had ended up
with lower educational levels had, in adoles-
cence, a more health compromising lifestyle
than those who had reached higher levels. They
seemed to have placed less emphasis on health
promoting behaviours, such as physical exer-
cise, good diet, non-smoking, and maintenance
of oral health. It has been found that the road
leading to an unstable career in young
adulthood includes many kinds of problem
behaviour in adolescence, and that the roots of
adult lifestyles are found in patterns of adjust-
ment in childhood and adolescence.34 35 Thus,
it seems likely that the adoption of lifestyle of
the target social group had already taken place
by the age of 16.18 24-26

The variable with outstanding significance
for educational level in both sexes, was
smoking. Its central role in poor school attain-
ment, disaVection with school, reluctance to
take part in further education after the
compulsory phase, and an overall adoption of
non-conventional values in society has been
confirmed also in other studies on
adolescents.18–21 Smoking has been considered
a marker of a broader lifestyle, typical of which
are the rejection of an achievement ideology
and the adoption of an anti-school orientation,
leading to accentuated and early adoption of
some adult-like behaviours.4 21 36

Table 5 The final model for girls: the relative significance of health and lifestyle variables
for attained educational level: stepwise polychotomous regression analysis. The cumulative
odds ratios (COR) with their 95% confidence intervals (CI) and p values in ÷2 tests†

Independent variable COR 95% CI p value‡

Baseline year NS
1985
1981

Age at baseline *
18 1.2 1.0, 1.4
16 1.0

§Smoking ***
Never tried or not daily 5.7 4.3, 7.5
1–9 cigarettes a day 2.3 1.7, 3.3
10+ cigarettes a day 1.0

Frequency of brushing teeth ***
Several times a day 3.1 2.0, 4.8
Once a day 2.0 1.3, 3.1
At most 5 times a week 1.0

Sweating and losing breath during exercise ***
Heavily or to some extent 1.7 1.4, 2.0
A little or not at all 1.0

Drinking coVee ***
Not daily 1.6 1.4, 1.9
Daily 1.0

Consumption of sweets **
About 3–4 times a week 1.3 1.1, 1.6
Less than once a week/daily 1.0

Consumption of snackbar food ***
Never or at most once a week 2.4 1.5, 4.0
More often 1.0

Organised physical exercise *
Daily 0.46 0.23, 0.90
More seldom 1.0

Perceived symptoms *
Rarely 0.80 0.65, 0.98
Occasionally or often 1.0

Perceived health NS
Tiredness in the daytime NS
Height NS

†Variables appear in their order of selection into the model.
‡*p<0.05, **p<0.01, ***p<0.001, NS not statistically significant.
§For the following variables, adjustments for the baseline year and age at baseline were made.

KEY POINTS

x Health compromising lifestyle in adoles-
cence predicts a low educational level in
adulthood.

x Health enhancing lifestyle in adolescence
predicts a high educational level in adult-
hood.

x Selection by health related lifestyle is one
possible mechanism in producing socio-
economic health diVerences.
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Alcohol use was highly significantly associ-
ated with educational level in the univariate
analyses, but was not selected into the models.
This follows from the way in which the
stepwise method at every step selects the most
significant predictor from the set of possibly
intercorrelated variables. Thus, the inclusion of
smoking into the model renders variable
alcohol use insignificant. Although these two
behaviours are closely associated with each
other, it is also possible that they have different
bases in adolescence. Among Finnish youth,
there are nowadays two diVerent dimensions to
addictive behaviour.37 38 On the traditional
dimension, smoking and drinking go together,
with smoking being the stronger determinant
and usually almost always linked to drinking.
The modern dimension involves use of alcohol,
but not smoking. A systematic increase in the
group that drinks but does not smoke has been
found.37

In boys, monthly physical exercise was asso-
ciated with high levels of education, while in
girls, taking part in daily physical exercise pre-
dicted attaining lower levels of education. It is
possible that, for boys, it is a question of taking
part in team sports, an activity that is highly
valued within the adolescent subculture.39 In
girls, those taking a very active part in sports
may have made a choice between an edu-
cational career and sports. Moreover, several
aspects of diet were associated with attained
educational level in both sexes. A high
frequency of eating snackbar food was related
to low levels of education. This may indicate a
way of life that is oriented towards leisure and
peers.

In some important variables, like smoking,
the associations with attained educational level
were weaker in boys than in girls. Boys in each
subsample answered the baseline surveys less
enthusiastically than girls, especially in 1985.
The non-responders had more often had only
basic education or had reached lower edu-
cational levels than the responders. The same

phenomenon has been detected in other health
studies. In young men, non-response has been
associated with poor school performance, and
negative health behaviour.40 This kind of selec-
tion would mean that the associations found in
boys were weaker than they would have been
had the response rate been higher.

Concerning health variables, the association
between boys’ height and educational level
could be interpreted as a sign of selection by
health. Height at a young age may be an
indicator of health, which influences social
position, especially in men.41–44 However, sev-
eral implications have been connected with
height. It may, for example, be considered a
marker of living conditions, which predict both
adult health and adult social position.42 45 46

There is also some evidence that early growth
and an early maturation process are associated
with intellectual development, and this could
be one explanation for the positive association
between boys’ height and educational level.47

Height may also be a factor in forming people’s
life careers through its sociological
implications.4

Perceived symptoms were of some
importance in that boys and girls with more
symptoms were more likely to have reached
high levels of education than those with fewer
symptoms. This may indicate that putting
eVort into making good progress in education,
taxes a person’s resources. In models that
included only health variables, good perceived
health was associated with reaching high levels
of education. Thus, overall perceived health
and the frequency of diVerent symptoms reflect
diVerent aspects of health, the former probably
referring to general well being and the satisfac-
tion given by the ability to fulfill the expecta-
tions set for young people in a society where
education is highly valued. Symptoms, on the
other hand, may be more closely related to the
everyday eVorts needed in striving for edu-
cational success.

With the available data, we could not exam-
ine the existing socioeconomic health diVer-
ences in adulthood. However, we assume that
by studying health related lifestyles in adoles-
cence we are gaining information about the
mechanism that generates these diVerences, as
particular behaviours and lifestyles, which
develop in adolescence, have implications both
for subsequent social position and for health in
early adulthood.4 18 19 In the Finnish welfare
society, where an acceptable standard of living
has been guaranteed for everyone, sickness
does not necessarily cause exclusion from
social or economic welfare, but to be driven
into a lifestyle which, in the long run, leads to
illness and low educational resources, may
eventually cause marginalisation in many
spheres of life.48 All in all, selection by health
related lifestyle seems to oVer a more fruitful
starting point for explaining the mechanism of
development of health inequalities than does
selection by health.

In this paper, we confined ourselves to
studying the associations between adolescent
lifestyle and health and educational level in
adulthood. However, in the process during

Figure 1 Educational career from childhood to adulthood.
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which health inequalities are being formed, the
early determinants of lifestyle and educational
level are important, especially the social
background and social relations of the child-
hood family.49 50 Of great importance are also
other selection mechanisms, through which the
lifestyle is adopted, and which influence
educational decisions. Among these are, for
example, social relations in peer groups and
factors related to school, starting from the very
first grade.

In figure 1, we propose a model that will be
important in further studies, to search for more
profound knowledge about the mechanism
involved in how education and health related
lifestyle reinforce each other during develop-
ment from adolescence to adulthood. In this
model, a central role is given to socioeconomic
background, including parents’ education and
occupation, family structure, and social rela-
tions. Regional factors are also considered,
because they influence educational supply.
These background factors are regarded as
resources available for entering diVerent edu-
cational paths early in life, and as modifiers of
the associations between lifestyle and edu-
cational path. As in Lundberg’s “unhealthy life
career hypothesis”, poor childhood living con-
ditions would be a principal factor starting a
chain of unhealthy living conditions, leading to
a low level of education, restricted opportuni-
ties on the labour market and, thus, to poor liv-
ing conditions in adulthood with increased ill-
ness risks.51 The model makes it possible to
focus attention, on the one hand, on the
lifestyles of people, and, on the other hand, on
structural factors, which are associated with
social class diVerences in the society. To
explain selection into high and low educational
paths, health related lifestyle is divided into
health compromising behaviours and health
enhancing behaviours.52

Appendix
Independent variables
Health
+ Perceived health at the time of inquiry: good
(combines classes very good and good),
moderate, bad (combines classes very bad and
bad).
+ Height: four categories, using the distribu-
tion quartiles as cutpoints. Cutpoints were cal-
culated separately for each combination of sex
and age.
+ Perceived symptoms during the preceding
six months: a sum-index constructed of the
frequency (seldom or never, occasionally, quite
often, often or continuously; points from 1 to 4,
respectively) of feeling eight symptoms (ab-
dominal pains, anxiety, irritability or fits of
anger, diYculties in sleeping, headache, tremor
of hands, fatigue or weakness, fits of dizziness).
Cutpoints, which were calculated separately in
1981 and 1985 were set to leave at most 30% of
respondents in the lower and upper ends of the
distribution.
+ Tiredness in the daytime: no more than
school friends, more than school friends.

+ Long term illness or disability that disturbs
everyday life: no, yes. The most common
illnesses were asthma and allergy and rhinitis.
+ The number of respiratory illness episodes
during the preceding six months: none, one, at
least two.
+ Physical condition at the time of inquiry:
very good, good, not good (combines classes
moderate, bad and very bad).
+ Feeling oneself active in the morning: every
morning or quite often, occasionally, seldom or
never.

Health related lifestyle
+ Smoking: never tried, experimental or occa-
sional (had smoked at most 50 times, but did
not smoke daily), 1–9 cigarettes a day, 10+
cigarettes a day.
+ Alcohol use: none (do not drink alcohol or
drink at most once a year, but never get drunk),
controlled drinking (drink but never get
drunk), less controlled drinking (drink at most
twice a month and get drunk at most once a
month/drink at least once a week, but get
drunk more seldom than once a month),
uncontrolled drinking (drink at least once a
week and get drunk at least once a month).
+ Physical exercise was measured with three
variables

(i) The amount of sweating and losing one’s
breath during exercise: heavily, to some extent,
a little, not at all (or does not take part in exer-
cise).

(ii) Organised physical exercise was obtained
by summarizing, for each respondent, the total
frequency of taking part in exercise organised
by, (a) schools or workplaces (physical training
lessons were excluded), (b) sports clubs, and
(c) other associations or clubs. Classification
was: daily, weekly (at least twice a week, but less
frequently than daily), monthly (at least once a
month, but not more often than once a week),
rarely (less frequently than once a month or no
exercise at all).

(iii) Unorganised physical exercise is a
measurement of exercise done alone or with
friends or members of the family: classification
as above.
+ Drinking coVee: not daily, 1–3 cups a day, 4
cups or more a day.
+ Dental hygiene was measured as the fre-
quency of brushing teeth: several times a day,
once a day, 2–5 times a week, at most once a
week (or never).
+ Consumption of snackbar food: never, at
most once a week, more often.
+ Consumption of sweets: at most once a week
(or never), about 3–4 times a week, daily.
+ Bedtime: regular, irregular.
+ Consumption of milk fat was a combination
variable of the type of milk a person drinks and
the type of fat spread on bread. The three cat-
egories were: minor use (do not drink milk or
drink skimmed milk and do not use fat on
bread, or use margarine or comparable types of
spread), medium use (do not suit either the
first or the third category), heavy use of milk fat
(use whole milk and mostly butter).
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