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Patterns of health-related behaviour and their
cross-cultural validity — A comparative study on
two populations of young people

Health-related behaviour of young
people has been studied in numer-
ous surveys. From the early 1980s
onwards also descriptions of socio-
demographic variation and of
changes over time in health-related
behaviour among young people are
readily available for an overview
see 173,

Although the basic determinants of
health-related behaviour have
already been described in many
countries, there is less consensus
over the extent to which these

findings can be generalized across
cultures. It is often difficult to
evaluate whether studies reflect
culturally or nationally specific
features or whether they can be
applied to a broader range of
countries. Most studies still de-
scribe the behaviours and their
determinants within one country
only e.g. +'*. Concentrating pre-
dominantly on a single country
may result from the strong require-
ments that cross-national compari-
son sets for studies.
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According to Hui and Triandis™
operationalization in a cross-cul-
tural study requires finding a
balance between the precision of
measurement and the meaning-
fulness of the comparison. Measu-
rement precision refers to such fac-
tors as the accuracy of translation
and the scalar equivalency be-
tween the cultures under study.
The meaningfulness of a com-
parison, instead, points to more
abstract characteristics of the study
framework. It is only meaningful
to compare cross-culturally equi-
valent constructs (conceptual/func-
tional equivalence) that are opera-
tionalized in a similar vein across
cultures see also®3.

Obviously the two requirements
cannot be fully satisfied at the same
time, which is probably why most
cross-national studies seem to
worry mainly about guaranteeing
as precise measures as possible by
administering  identical instru-
ments and back-translation. How-
ever, precise measures do not guar-
antee meaningful comparison in a
situation when e. g. the goals of two
behaviours differ. For example, in
the U.S. “talking walks” is likely to
represent a pursuit to promote
one’s health, whereas in Germany
it includes a popular means for
transport and a hobby (“Wande-
rungen”) ™,
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The comparative studies that have
been conducted among young
people have often concentrated on
only one behaviour!>!%, or where
many behaviours are reported,
their relationship with each other
has not been thoroughly anal-
ysed e.g.'". In many of these
studies health-related behaviours
have been conceptualized as iso-
lated, atomistic ways of action
that are analysed by means of
correlative techniques, an ap-
proach which does not fully take
into account their mutual rela-
tionships and possible connections
to the broader lifestyle of the in-
dividual?®.

Those studies that have concen-
trated on cross-cultural health-re-
lated behaviour patterns have pre-
dominantly explored adult popula-
tions -2, Even though the analyses
have not involved young people,
the literature suggests that cultur-
ally consistent behaviour patterns
can be detected. Here, we concen-
trate on analysing such patterns
among young people since it is at
youth that many of the health-re-
lated behaviours are adopted. It is
also likely that at this age con-
sistent patterns are formed for the
first time. Moreover, young people
are increasingly subjected to global
youth culture that may facilitate
more general patterns cross-cul-
turally.

The purpose of the study is to
explore whether there are cross-
culturally valid health-related be-
haviour patterns among young
people from two populations. First,
we analyse if a core of three intake
behaviours namely eating, drink-
ing and smoking see?* form clear
patterns among young people.
Intake behaviours refer to a group
of practices that involve making
oral use of substances into the
body. The patterns of these be-
haviours are explored using two
data sets, one from Switzerland,
one from Finland, in order to find
out if young people can be consis-
tently grouped according to their
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health-related behaviours. The
second aim is to study the structure
of these groups across the two cul-
tures by comparing their behaviour
patterns and their sociodemogra-
phic determinants. The main
emphasis in the comparison is to
identify functional equivalence
between the behaviour patterns,
i.e. patterns that carry similar
meaning in different cultures.

Methods
Material

The data came from two sources.
In Switzerland those 16 and 18
year-olds who took part in the
Swiss Health Survey 1992/3 were
selected (n = 272, overall response
rate 71%)%%. In this study data
describing health-related behav-
iours as well as the basic socio-
demographic characteristics of the
respondents were obtained by
means of structured telephone
interviews from a nationally repre-
sentative sample of Swiss citizens.

The Finnish data came from the
1993 Adolescent Health and Life-
style Survey see 7. Here, structured
questionnaires were mailed to a
nationally representative sample
of 16 and 18 year-old Finns,
who answered a similar set of
questions concerning their health-
related behaviour and social back-
ground as in the Swiss study.
Among these age groups the over-
all response rate was 76% (total
n = 4864). To ensure that differen-
ces in the size of the data sets would
not disturb the statistical signifi-
cance tests, a 5% random sample
of the originally larger Finnish data
was taken (n = 280). Reducing the
number of cases in the Finnish data
set was required to be able to
perform a cluster analysis as the
matrix required for the hierarchical
cluster analysis would have been
too large for the computer to build
using the original data. Where
appropriate also complete data

were used (not shown) to control
for the effect of the sampling of the
data. Essentially the findings were
similar.

Measures

When selecting the measures
emphasis was placed on reaching
high conceptual equivalence rather
than on ensuring that questions
would have been precisely identi-
cally phrased and scales exactly
similar. Since the data came from
two different surveys with some-
what different measures, finding
perfect item equivalence would
also have been impossible. As our
interest, however, was more on stu-
dying whether cross-nationally
equivalent behavioural patterns
can be identified, conceptual equi-
valence was considered more
important than identically phrased
and scaled single items.

Three health-related behaviours
were studied using four measures
of the main “intake” behaviours —
eating, drinking and smoking.
Earlier studies have shown these
behaviours to correlate with
each other e.g.2%%, although
the extent to which they group
young people has not been re-
ported. The conceptual equiva-
lence of the measures was defined
on the basis of an assessment of
their perceived healthiness in the
general population. Non-smoking,
low alcohol use and diet rich in
vegetables are among the first
determinants of health that lay
people mention spontaneously
when health is discussed®-3L. In
this respect milk was, however,
assessed to function differently in
the two cultures as will be discus-
sed later.

Alcohol use was measured by equi-
valent questions in the two coun-
tries. In Switzerland, the question
was: “How often do you drink alco-
holic drinks?” with seven response
alternatives ranging from “every
day” to “never”. In Finland, the
question was: “How often do you



use alcohol?”, but the respondents
were instructed to count also smal-
ler amounts such as a sip of wine.
There were nine alternative re-
sponses ranging from “daily” to “I
do not use alcohol”. To harmonize
the indicators the variables were
recategorized into five categories:
“daily” (in Switzerland, CH 2% of
the respondents; in Finland, F0%),
“several times a week, but not
daily” (CH 6%; F 7%), “once or
twice a week” (CH 31%; F 15%),
“less than weakly” (CH 33%;
F 68%) and “never” (CH 29%;
F10%).

In both countries the measure of
smoking was based on a combina-
tion of two variables: one describing
smoking status (“smoker” — “non-
smoker” in Switzerland; “daily
smoker” — “non-smoker or smokes
less than daily” in Finland) and the
daily amount of smoking. These
were combined to a three-point
measure with categories “daily ten
or more cigarettes” (CH 12%; F
14%), “nine or less cigarettes
daily” (CH 9%; F 13% ) and “non-
smoker or not daily” (CH 79%;
F 73 %) in both countries.

Two measures of eating were used
to describe respondents’ percep-
tion of health-relevant aspects of
eating in the two countries. In
Switzerland, eating was measured
by a sum score of the frequencies
of eating a) raw vegetables or salad
and b) fruit (resulting in a 17-point
score from “never” (1%) to “both
daily” (55%)). On a preliminary
analysis (data not shown) these two
indicators correlated statistically
significantly with each other (Pear-
son’s r = 0.29) thus allowing them
to be summed into a single mea-
sure. Preliminary analyses also sug-
gested a further dimension of
eating behaviour indicated by the
frequency of drinking milk and it
was taken as a separate measure
into the study (nine responses:
“never” (15%) to “daily” (58 %)).
Also in Finland two measures
reflecting local food culture were
used: one measuring healthy eating

(the frequency of eating vegetables
or root crops either raw or as a
salad during last week; with re-
sponse alternatives ranging from
“never” (9%) to “on six or seven
days” (20%)) and one measuring
the type of milk preferred (“What
kind of milk do you drink usually”
with five alternatives from “high-
fat milk” (containing 3.9% fat)
(5%) to “I do not drink milk”
(16%)). In Finland, in contrast to
Switzerland, milk can be consider-
ed a national drink with 85% of
our sample usually drinking milk:
Not drinking milk or drinking
non-fat milk was considered to
denote an eating pattern that is
perceived as healthy. In Switzer-
land, where milk is relatively less
often used, drinking milk was
expected to be perceived as part of
a healthy lifestyle. The fact that
milk drinking frequency correlat-
ed positively with other healthy
behaviours supported this infer-
ence (Table 2).

Methods

The data sets were analysed sepa-
rately using the SPSS for Windows
(release 6.1.2) statistical package*.
First, differences in group means of
the behaviours were studied across
gender and age groups to detect
any cultural particularities in the
two countries. These findings will
only be summarized briefly as the
measures were not directly com-
parable cross-culturally. Second, to
estimate the extent to which we
had succeeded in finding measures
that were conceptually equivalent
cross-nationally, a correlation ana-
lysis was used as an exploration of
the equivalence. In the third phase
of the study, the patterns of health-
related behaviours were studied
using hierarchical and K-means
cluster analyses. Cluster analysis
was selected as it provides a means
to study health-related behaviour
patterns by identifying groups of
individuals that share similar habits.
In the final phase of the study the

groupings obtained through cluster
analysis were compared to test the
stability of the clusters. This was
mainly done by using logistic
regression analysis with a dichoto-
mous cluster membership variable
as the dependent variable. Four

conceptually equivalent socio-
demographic characteristics were
included in the analysis as explana-
tory variables. These were gender,
age, family type, education and,
in Switzerland, interview language
as a measure of cultural back-
ground.

The models were constructed for-
ward stepwise. First, the main
effects of the socio-demographic
variables were introduced into the
model. After all significant main
effects were included the signifi-
cance of their mutual interactions
were tested. To reach the most par-
simonious model only interactions
between significant main effects
were introduced into the model.

Results
Descriptive results

There were more girls (58 %) and
16-year-olds (55%) than boys or
18-year-olds in the Finnish data. In
Switzerland the age distribution
was reversed, but both genders
were equally represented. Stan-
dard, i.e. two original parent fami-
lies were more prevalent in Finland
(73%) than in Switzerland (CH
55%). The educational distribution
was similar in both countries with
majority of young people studying
in upper secondary school (CH
53%; F 56%). Approximately a
third of young people studied in
other schools (CH 28%; F 32%).
The rest were school leavers, i.e.
those that did not continue in
school after the compulsory educa-
tion (CH17%;F 12%). The major-
ity (62 %) of the Swiss respondents
spoke German. But there were
also respondents speaking French
(31%) or Italian (7%) represent-
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Table 1. Description of the health-related behaviour variables. 16- and 18-year-olds in Switzerland and Finland.

ing thus young people with this
type of cultural background.

The behaviour measures are
described in Table 1 showing their
ranges, means and standard devia-
tions. According to these param-
eters alcohol use frequency was
similar in both countries but smok-
ing was slightly less prevalent in
Switzerland than in Finland. The
eating behaviour indicators were
not identical in the two countries,
but the high mean of eating sug-
gests that the Swiss eating patterns
are healthier than the Finnish ones.
The distributions of the variables
were also quite skewed so they
were standardized.

In both cultures girls tended to
show more health promoting
eating behaviour than boys. In
Switzerland healthy eating was
statistically significantly more fre-

quent among girls than boys (f-test
for group means p = 0.0002). In
Finland, the relationship was simi-
lar, although not significant (p =
0.07). In Finland, girls also drank
less fat containing milk than boys
(p = 0.000).

Smoking and alcohol use were not
related to gender in either country.
Instead, they varied significantly
with age so that in both countries
alcohol drinkers were more fre-
quent among the 18-year-olds than
the 16-year-olds (for Switzerland
p=0.01, for Finland p=0.004).
In Switzerland also smoking was
more frequent among the older age
group (p = 0.02, Finland p = 0.48).
Both in Finland and in Switzerland
the correlations between the be-
haviours were positive and mostly
of similar magnitude (Table 2). In
both countries the correlation be-

Table 2. Bivariate correlations (Pearson’s r) between health-related be-
haviour variables in Finland and Switzerland. (Statistically signifant correla-
tions in bold).
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tween smoking and drinking was
highest but the bivariate correla-
tions tended to be slightly higher in
Finland.

The difference between the two
countries was largest in the rela-
tionship between the two dietary
indicators. In Finland not drinking
milk correlated significantly posi-
tively with the frequency of eating
healthily, while in Switzerland the
relationship was reversed: frequent
drinking of milk correlated with a
healthy diet (Table 2). Swiss non-
drinkers of milk were least likely to
eat healthily. The discrepancy in
the correlations supports the as-
sumption that the cultural meaning
of milk varies between Finland and
Switzerland.

Patterns of health-related
behaviour

As most of the behaviours corre-
lated positively with each other,
cluster analysis was performed. For
example, the strong correlation
between smoking and alcohol use
suggests that young people can be
grouped on the basis of the fre-
quency of these behaviours. Earlier
studies? Z suggested at least a two
cluster pattern. As also the eating
behaviour items were in Finland
significantly related to each other,
it appeared that also a more com-
plex pattern could reflect the
health-related behaviour group-
ings in the data. So, two, three and
four cluster solutions were studied
in both countries.
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Figure 1. The three-cluster solutions of health-related behaviours in Finland and in Switzerland. Standardized
cluster centers among 16 and 18 year-olds.

In both countries an equivalent
three-cluster solution was found
most meaningful. The two cluster
solution could not capture all the
cross-culturally stable patterns.
The four cluster solution showed
much more cross-cultural variation
and it comprised quite small
groups suggesting instablity for the
patterns. The three clusters com-
prised a consistently health-en-
hancing, a health-compromising
and a mixed group of young
people, which was also theoretical-
ly most convincing.

In both countries the largest cluster
showed a consistently healthy
behaviour (Figure 1). In Finland
this group comprised of 42 % of the
young people, in Switzerland 64 %.
The second cluster was roughly of

the same size — 20% - in the two
countries. It comprised of young
people who drink alcohol, smoke
frequently and have a health-com-
promising diet. In Finland, this
group showed poorer eating be-
haviour than the equivalent group
in Switzerland. In both countries
young people of the third cluster
had the poorest diet. This group
had the lowest values both on
eating and milk use variables, yet
these behaviours were connected
with little alcohol use and non-
smoking. In Finland, the group
included 36% and in Switzerland
18% of the young people.

Cluster means and the F-test mea-
sures for the three clusters are
presented in Table 3. The F-test
measure, which is the ratio of the

variance found between clusters
and within clusters, is in both coun-
tries largest for smoking. This sug-
gests that cluster membership is
mostly based on differences in
smoking status. However, since the
F-test probability value is low for
all of the behaviours, they all are
required to separate the groups.

As cluster analysis is known to give
sometimes inconsistent findings,
the results were in addition to
inter-cultural comparison validated
by testing the consistency of the
three clusters over two other
cluster solutions. This was achieved
by correlating each of the three
clusters with equivalent clusters
from the other solutions. The results
showed high inter-cluster consis-
tency as the relevant correlations

Table 3. Cluster mean squares for the health-related behaviour variables in Finland and Switzerland.
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Table 4. Cluster centers for health-related behaviours using original codings in Finland and Switzerland.

ranged from 0.44 to 0.95 in Switzer-
land. In Finland they were even
higher ranging from 0.85 to 0.94.
This suggests high stability of the
clusters established in the three-
cluster solution as the same cases
tended to group together even if
the number of clusters differed.

A further validation was conducted
by using the original, but cross-cul-
turally non-comparable codings for
the health behaviour variables and
clustering then cases into two,

three and four clusters in both
countries. The three clusters were
supported by an analysis of cluster
sizes and cluster patterns over dif-
ferent cluster solutions. In both
countries an equivalent three-clus-
ter solution to the one described
above was found (Table 4). As
these provided less cross-cultural
comparability, further analyses
were based on comparatively more
meaningful clusters (see the Mea-
sures).

Determinants of cluster member-
ship

To find out if young people in the
same cluster share similar socio-
demographic characteristics across
cultures, dummy variables (binary)
for membership were studied by
means of logistic regression analy-
sis. In each model cluster mem-
bership was used as the dependent
variable. The most parsimonious
models obtained are presented in

Table 5. Best fit logistic regression models for Cluster one membership (consistently healthy behaviours) in Finland
and in Switzerfand.
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Table 6. Best fit logistic regression models for Cluster two membership (consistently unhealthy behaviours) in

Finland and in Switzerland.
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Table 7. Best fit logistic regression models for Cluster three membership (mixed health behaviours) in Finland and
in Switzerfand.

Tables 5 to 7 showing the odds ra-
tios of belonging to a particular
cluster according to the socio-
demographic characteristics.

Gender and education show signi-
ficant effects on membership in the

health-enhancing behaviour clus-
ter (Table 5). Consistently health-
enhancing behaviour was more
typical for girls than boys and for
those attending upper secondary
school in both countries. In con-

trast, cluster two membership
(unhealthy behaviours) associated
with different socio-demographic
factors in both countries (Table 6).
In Switzerland, the likelihood of
having a consistently unhealthy
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behaviour

increased with age,
while in Finland cluster two mem-
bers were almost four times more
likely to be school leavers than stu-
dents of upper secondary school.
Membership in cluster three
(mixed behaviours) was in both
countries related to gender (Table
7) including predominantly boys.
In Switzerland the study language
was closely associated (p = 0.056)
with mixed behaviours. The pat-
tern was more typical for Italian-
speaking young people than for
those speaking German or French
suggesting that the pattern is influ-
enced by local culture.

Discussion

We explored the patterning of
health-related behaviours among
16- and 18-year-old young people
in two European countries. The
data came from national samples in
Switzerland and Finland. Our re-
search could thus be focused on
cross-culturally valid patterns of
behaviour. In a cluster analysis
three cross-culturally consistent
health behaviour patterns emerg-
ed. In both countries the largest
group of young people (42% of the
Finns, 64% of the Swiss) showed
healthy behaviour which included
non-smoking, low frequency of al-
cohol use and healthy eating and
milk drinking patterns. The second
cluster consisted of young people
who had precisely the opposite
pattern: smoking, frequent alcohol
use along with health-compro-
mising eating and milk drinking
practices. The third group in-
cluded young people with a mixed
pattern.

The healthy and unhealthy pat-
terns are supported by an earlier
comparative study as well. Abel
and Kohlmann? reported this
structure of behaviour patterns
among adults from the U.S. and
from Germany. However, in their
study physical exercise and regular
medical check-ups were also inclu-
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ded to the healthy behaviour
pattern. These items were not
included in our study. Consequent-
ly, as the two studies are not fully
comparable, further studies are
needed to estimate the contribu-
tion of these behaviours to the
health behaviour patterns, among
young people particularly.

Further, in our study, a consider-
able number of young people
(36% of the Finns, 18% of the
Swiss) reported a mixed behaviour
pattern where health-compromis-
ing dietary behaviour associated
with low alcohol use and non-
smoking. Earlier studies that have
explored the patterning of health-
related behaviours have not been
able to identify such a cross-cultur-
ally valid cluster. This is probably
mainly due to methodological rea-
sons. First, most of the earlier
studies have applied correlative
techniques, such as factor analysis,
which normally do not allow for
these kind of statistical “irregulari-
ties”. Even though factor loadings
could be used to group the respon-
dents, much of this research is
based on analysing correlations
between health-related behaviour
variables. At this level correlations
between behaviours have been
found to range from weak to mod-
erate with the highest correlation
normally found between smoking
and drinking e.g.% > % 3, Second,
those studies that have utilized also
other techniques, such as cluster
analysis or log-linear models, have
so far not produced cross-culturally
comparable findings e.g.”%.

A major methodological problem
relates to the use of cluster analysis
when identifying behaviour pat-
terns. As cluster analysis is known
to produce unstable findings ¥, we
took special efforts on studying
cluster stability. We searched for
“stable” behaviour patterns by
comparing group sizes over dif-
ferent cluster solutions as well as
by comparing behaviour patterns
and their socio-demographic deter-
minants across cultures. All these

analyses supported the three-
cluster solution. Further, the best
cross-cultural comparability was
gained with the three-cluster solu-
tion in which both the behaviour
patterns and their determinants
were almost identical in the two
countries.

From a methodological point of
view the present study offers new
insights. Cross-culturally high con-
ceptual equivalence was aimed at,
when choosing the behaviour mea-
sures and measures of their deter-
minants. In accordance with the
normative measurement model of
Hui and Triandis'? this meant in
some cases selecting either techni-
cally non-identical variables or
codings. Particularly the cultural
meaning of dietary behaviour dif-
fered in Finland and Switzerland.
Besides high structural similarity in
the patterning of health behaviours
important cross-cultural variation
was revealed. While in Switzerland
frequent consumption of milk asso-
ciated positively with other health-
enhancing behaviours, such as
eating salads and fruit, in Finland
young people with the most health-
enhancing pattern tended to drink
low-fat milk or abstain altogether
from drinking milk. In Finland
drinking high-fat (whole) milk has
been part of a traditional meal, and
health education has promoted
drinking non-fat or low-fat milk. In
Switzerland the milk industry has
stressed the importance of milk in
the diet of children and young
people by means of campaigns®.
Milk has also been provided free
at school for pupils in some can-
tons, which probably has pro-
moted the image of milk as a
healthy choice. A recent study
showed that the present diet pro-
vides enough calcium for only
about a half of the Swiss young
people®.

In accordance with earlier stu-
dies* cultural variation was found
within Switzerland. A behaviour
pattern, where unhealthy dietary
patterns were combined with non-



smoking and low alcohol use fre-
quency, was most typical among
Italian-speaking young people. The
ITtalian meal has been considered
as one of the healthiest from the
cardiovascular point of view* but
low calcium intake particularly
among young girls® is likely to
compromise health. That low fre-
quency of raw vegetable, salad and
fruit use combines with lack of
dietary fat appears a peculiarity of
the Swiss Italian young people.
Despite these differences our main
finding is the equivalence of the
behaviour patterns and their deter-
minants in the two countries. This
result relates to findings from ear-
lier studies as well. Aarg et al.*
concluded in their review of health
behaviour studies that bi-dimen-
sionality is a likely picture of
health-related behaviour variables.
The hypothesis was supported by
two comparative studies from nine
countries'” 34 These studies advo-
cated strongly one addictive and
one health-enhancing factor of
behaviours. We found some cross-
cultural support for the addictive
dimension of behaviours as also
here smoking and drinking cluster-
ed together.

To what degree our and earlier find-
ings can be generalized is an open
question. Future studies should
explore the patterning of behav-
lours in countries other than the
highly industrialized type. Patterns
of health behaviours could differ
considerably as was seen in a study
by Uitenbroek et al.?> who report-
ed large differences in behaviour
prevalences between adults from
East-Central Europe and Britain.
In future also longitudinal and time
series studies are needed to find
out e.g. whether the mixed pattern
of behaviours is a rising trend. Poh-
janpad et al’ found a “modern”
risk behaviour pattern where fre-
quent alcohol use was combined
with non-smoking. Even though
they did not explore other health-
related behaviours, the study sug-
gests an increase in the inconsisten-

cy of health behaviours in the
1990s. Our study is in line with the
notion that there is a number of
young people whose behaviour
shows “inconsistency” from the
classical cardiovascular disease
prevention point of view. In other
words, young people of this age do
not group simply into those who
behave healthily or unhealthily as
the previous research suggests.
Rather, it is likely that particularly
at this age young people orient
their behaviour with other objec-
tives in mind than health concerns,
such as physical appearance* or
sociability. Further, as the health
protecting effects of moderate al-
cohol use have become more widely
recognized, young people may have
difficulties in even perceiving the
consistent healthy behaviour.

Whether or not inconsistency in
behaviour from disease prevention
point of view is increasing, our
study shows that theoretically plau-
sible behaviour patterns among
young people across cultures can
be identified, in industrialized
countries at least. Further the study
proposes that detecting these pat-
terns requires cross-cultural equi-
valence in the applied measures as
well as a contextually sensitive ana-
lysis that takes cultural variation
into account. Findings from the
present study suggest that young
people tend to group into three
types of behaviour patterns: a
health-enhancing, a health-com-
promising and a mixed pattern of
behaviours.
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