
Several studies in Canada and elsewhere
have documented patterns and correlates
of health-related behaviours,1-7 and numer-
ous theoretical frameworks have been uti-
lized to explain these behaviours,8-16 and
physical activity,17-19 tobacco, alcohol and
drug use specifically.20-23 Although there is
considerable literature assessing the corre-
lates and explanations of health-related
behaviours among adults, there is less
information concerning adolescents and
young adults.18,24 This information is need-
ed to develop theoretically and empirically
based health promotion policies and pro-
grams.

In this paper we examine the role of
selected individual and social determinants
of physical inactivity, daily smoking, heavy
drinking, and overall risk behaviour in a
sample of Canadians aged 20-24 years.
Individual determinants refer to: personal
characteristics of individuals (sex); personal
resources (mastery, self-esteem, and sense
of coherence); chronic stress and psycho-
logical distress. Social determinants
include: social resources (social support);
socioeconomic status (income adequacy,
education); and main activity (attending
school, working, seeking work, or other).
These individual and social determinants

reflect many of the factors believed to be
related to health.25,26 The question
addressed here is, what are the roles of
these individual and social determinants in
predicting an array of risk behaviours
among young adults?

The social determinants can be concep-
tualized as broad environmental influences
on behaviour. For example, unemploy-
ment and low income among young adults
negatively affect individuals in the sense
that they may be more likely to use tobac-
co and alcohol, and less likely to engage in
physical activity.27 Another type of social
determinant, social resources, is considered
to be protective regarding risk behaviours.
Social support is expected to have an
inverse relationship with risk behaviours.28

Concrete life circumstances (like unem-
ployment) may affect health-related behav-
iours partly through the stress process.29,30

Chronic stress (life strains), such as prob-
lematic roles and relationships, can engen-
der depression and other health conditions,
and may also be related to risk behav-
iours.30,31 While some previous studies have
examined the relationship between other
types of stress and substance use, they have
not examined the specific relationship
between chronic stress and substance
use.32,33 We have begun to examine the
relationship between chronic stressors,
coping, and substance use in earlier
research on secondary school students.34,35

The relationship between chronic stress
and physical inactivity is less clear.

Personal resources (mastery, self-esteem,
sense of coherence) are conceptualized as
being protective in the sense of moderating
the effects of life circumstances on risk
behaviours. Mastery, originally conceptual-
ized by Adler, is currently used to signify
notions of competence and perceived con-
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This paper examines the individual and
social determinants of physical inactivity,
daily smoking, heavy drinking, and overall
risk behaviour among 1,395 Canadians aged
20-24 in the 1994 National Population
Health Survey. Logistic regression was used
to estimate models of risk behaviour using
the following variables: sex, mastery, self-
esteem, sense of coherence, chronic stress,
psychological distress, social support, income
adequacy, education, and main activity
(working, looking for work, attending
school, other). Results of the analysis indicate
that the most consistent predictors were
chronic stress and main activity. Thus, social
context appears to be an important influence
on risk-related behaviour, and should be
taken into account in approaches designed to
promote health behaviours. 

A B R É G É

Cet article examine les déterminants indi-
viduels et sociaux de l’inactivité physique, du
tabagisme au quotidien, de l’alcoolisme aigu
et de la prise de risques en général dans le
comportement chez 1 395 Canadiens âgés de
20 à 24 ans, à partir des données de
l’Enquête nationale sur la santé de la popula-
tion de 1994. En recourant à une analyse de
régression logistique, on a fait des évaluations
des types de comportement à risque à partir
des variables suivantes : sexe des individus,
maîtrise de soi, estime personnelle,
cohérence, stress chronique, détresse psy-
chologique, soutien social, suffisance du
revenu, niveau de scolarité, et principale
activité (employé, à la recherche d’un emploi,
suit des études, autres). Les résultats de
l’analyse indiquent que les prédicteurs les
plus constants étaient le stress chronique et
l’activité principale. Par conséquent, le con-
texte social semble avoir une influence
importante sur les comportements à risque,
et doit être pris en considération dans les
interventions destinées à promouvoir des
comportements sains.
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trol.14,36 Self-esteem refers to one’s percep-
tion of self-worth.37 Antonovsky’s notion of
coherence refers to the sense that one’s real-
ity has structure and meaning – even if
events are not personally controllable, indi-
viduals are said to be able to cope if they
perceive that the events are part of a coher-
ent system or structure.38 We expect per-
sonal resources, like social support, to have
an inverse relationship with risk behaviours.

METHODS

Sample
The 1994 National Population Health

Survey (NPHS) was used as the basis for the
findings reported in this paper. Developed
to collect information on the Canadian pop-
ulation, the NPHS consists of a two-stage
stratified area sample of households. The
design targeted household residents at the
time of the survey, excluding those residing
on Indian Reserves, Canadian Forces Bases,
and some remote areas of Quebec and
Ontario.39 Information was collected on all
members of each household sampled and,
additionally, one individual aged 12 and
over was randomly selected for an in-depth
interview (N=17,626). Interviews, which
averaged one hour, were conducted in the
respondent’s household by Computer
Assisted Personal Interview (CAPI) meth-
ods. The response rate for the personal in-
depth interview was 96%. A full description
of NPHS survey design and other method-
ological issues is described elsewhere.39

In this paper our data are based on inter-
views with 1,395 (647 males, 748 females)
20-24 year olds, conducted during the first
wave of data collection (1994-95). This
sample was selected because, while we
wished to examine the individual and social
determinants of health risk behaviour for
both adolescents (aged 15-19) and young
adults (aged 20-24), several of the relevant
questionnaire items were not asked of ado-
lescents. Since our purpose is to examine
the predictive value of a common group of
factors on health risk behaviours, the 15-19
age category could not be included.

Measures
Further information concerning the

measures described below can be found in
the background documents.40,41

Four dependent variables were selected
for the analysis. Physical Inactivity was mea-
sured by the Physical Activity Index, a mea-
sure derived from a set of items assessing
participation in different activities, and is
based on an estimate of energy expenditure.
For the purpose of the current analysis,
physical inactivity was dichotomously coded
as inactives, those with energy expenditures
below 1.5 kcal/kg/day (n = 706) or actives,
those with energy expenditures greater than
1.5 kcal/kg/day (n = 627). Daily Smoking
was coded dichotomously as daily smoker
(n = 451) versus others (occasional smoker,
former smoker, or non smoker, n = 944).
Heavy Drinking contrasted those who
reported consuming five or more drinks on
a single occasion five or more times during
the 12 months before the survey (n = 902)
versus others (n = 469). Finally, Risk
Behaviour Index distinguished those who
reported physical inactivity, daily smoking,
and heavy drinking (n = 196) from those
who did not report all three behaviours (n =
1,199). Information on the independent
variables is summarized in Table I.

Analysis
We used logistic regression to model the

effects of the 10 independent variables (7
continuous or binary and 3 categorical
variables) on the 4 dichotomous risk
behaviours (see Table I). Reference group
contrasts for categorical variables were
indicator coded and were based on the
group theoretically at lowest risk of each
activity. Thus, for education and income

adequacy, the highest level was used as the
reference category. For main activity, going
to school was used as the reference catego-
ry. As well, in order to examine whether
individual resources (mastery, self-esteem,
coherence) and social resources (social sup-
port) moderate the effects of chronic stress
on the risk behaviours, 4 interaction terms
(chronic stress by each of the resources)
were assessed after the inclusion of the 10
main effects. With listwise deletion of
missing data, the 1,395 interviews were
reduced to a minimum of 1,255 cases. 

The calculation of correct variances from
complex samples such as the NPHS
requires specialized software; unfortunate-
ly, due to confidentiality, the NPHS pub-
lic use file does not contain the necessary
sample design information to employ such
software. Although our data were based on
1,255 interviews, to crudely adjust for this
issue we downweighted our sample to an
effective sample size of 571, based on an
average design effect of 1.93 provided by
Statistics Canada. 

RESULTS

Descriptive analysis of the dependent
variables indicates that 52% of respondents
were inactive, 29% were daily smokers,
60% were heavy drinkers, and 11%
engaged in all three risk behaviours.

Before discussing the substance of the
main effect findings, we must first note
that none of the four interaction terms
between individual and personal resources
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TABLE I
Description of Predictor Variables

Measure Source Description Range M SD

Sex — 1 item 0-1 0.48 0.50
Mastery Pearlin & Schooler 7 items on 2-28 19.96 3.88
(derived scale) (1978)42 5 pt. scale
Self-Esteem Rosenberg 6 items on 1-24 19.86 2.99
(derived scale) (1965)37 5 pt. scale
Sense of Coherence Antonovsky 13 items on 4-78 54.18 12.42
(derived scale) (1979)38 7 pt. scale
Chronic Stress
(adj. index) Wheaton (1991)43 17 t/f items 0-16 3.79 2.70
Psychological Kessler & Mroczek 6 items on 0-24 4.38 3.34
Distress Score (1994)44 5 pt. scale
Social Support (index) — 4 items 0-4 3.83 0.53
Income Adequacy (derived) — 1 item categ. — —
Education 
(derived highest level) — 1 item categ. — —
Main Activity — 1 item categ. — —



and chronic stress were statistically signifi-
cant at the p < 0.05 level. 

Only a few of the independent variables
were predictive of the various risk behav-
iours (Table II). Of individual determi-
nants, mastery, sense of coherence, self-
esteem and distress did not show signifi-
cant associations with any of the four out-
comes. Sex was significantly related to
heavy drinking only. Holding other fac-
tors constant, males were 2.4 times more
likely than females to drink heavily.
Chronic stress was the most robust predic-
tor, significantly related to three of the

four outcomes. In Figure 1, we present the
mean adjusted predicted probability based
on the logistic models in Table II by
chronic stress. As seen, the probability of
combined risk increases from 0.07 of
those with zero chronic stress to 0.26 of
those with values of 9 or greater. The
respective increases are from 0.15 to 0.62
for daily smoking, and from 0.54 to 0.77
for heavy drinking.

Of social determinants, social support
and income adequacy did not display sig-
nificant associations with any of the four
outcomes. Education was a significant pre-

dictor of daily smoking in the expected
direction. Notably, those without high
school completion were 3.3 times more
likely to smoke daily compared to those
with a post-secondary education. The most
salient of the social determinants was main
activity, significantly related to three of the
four outcomes. The most robust finding is
the contrast between those in school versus
employed respondents. Working respon-
dents were 1.8 times more likely to smoke
daily and to drink heavily, and 3.0 times
more likely to report all three outcomes
than were school attenders.

DISCUSSION

The results indicate that the two most
consistent predictors of risk behaviours
were chronic stress (an individual determi-
nant) and main activity (a social determi-
nant). Higher levels of chronic stress were
related to a greater likelihood of daily
smoking, heavy drinking, and overall risk
behaviour, a finding consistent with previ-
ous research.34 In addition to its direct
effects on risk behaviour, chronic stress
may mediate the relationship between
underlying social determinants and risk
behaviours. While this was not examined
in the present analysis, longitudinal analy-
sis, using subsequent waves of the NPHS
data, would be useful in examining the role
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TABLE II
Odds of Inactivity, Daily Smoking, Heavy Drinking†, and Risk Behaviour Index 

by Selected Independent Variables, Ages 20-24, NPHS, 1994

Physical Inactivity Daily Smoking Heavy Drinking Risk Behaviour Index
Variable Wald OR 95% Wald OR 95% Wald OR 95% Wald OR 95%

X2 CI X2 CI X2 CI X2 CI

Sex (1 = male) 2.41 0.67 16.67*** 2.4 1.6,3.6 1.46
Mastery 0.77 0.61 0.01 0.87
Self-Esteem 0.18 2.99 0.02 2.01
Coherence 3.05 0.21 3.76 0.22
Distress 0.15 0.11 0.27 0.18
Chronic Stress 2.18 17.16*** 1.21 1.1,1.3 5.69* 1.11 1.0,1.2 6.57** 1.16 1.0,1.3
Social Support 2.50 0.04 2.45 0.01
Income Adequacy 7.26 3.51 5.25 3.97
Education 1.39 14.42** 1.54 1.21

Post Secondary 1.0 ref. 1.0 ref. 1.0 ref. 1.0 ref.
Completed High School NS 1.5 0.9,2.7 NS NS
Less than High School NS 3.3 1.8,6.3 NS NS

Main Activity 2.22 8.03* 10.39* 7.99*
Attending School 1.0 ref. 1.0 ref. 1.0 ref. 1.0 ref.
Working NS 1.8 1.1,3.2 1.8 1.1,3.0 3.0 1.4,6.5
Looking for Work NS 3.0 1.3,7.0 1.0 0.5,2.3 2.1 0.7,6.7
Other NS 1.8 0.9,3.7 0.8 0.4,1.6 2.0 0.7,5.5

† Heavy drinking is based on whether or not consumed 5+ drinks on a single occasion five times or more during the past 12 months.
N = 1,255
Based on logistic regression analysis using the weighted effective sample size. Odds ratios for non-significant variables not shown.
* p<0.05, ** p<0.01, *** p<0.001 (Coefficients >0.05 not shown).

Figure 1. Mean predicted probability of risk behaviours by chronic stress



of chronic stress in relation to underlying
structure and risk behaviours.

Young adults who were currently
employed, as well as those looking for
work, were generally at greater risk of daily
smoking, heavy drinking, and overall risk,
compared to those attending school. This
is consistent with some previous research
of this relationship.45 Whether attending
school (normally community college or
university) confers a protective effect or
represents social selection was not exam-
ined in the present analysis. Furthermore,
it may be that the mechanism whereby
employment status relates to risk behav-
iours is also related to the stress process.

The additional significant predictors (sex
and education level) were not consistent
across the various risk behaviours.
Nevertheless, the direction of the specific
relationships between these predictors and
discrete behaviours was consistent with
theory and previous research.

There were two unanticipated results:
the absence of significant predictors of
physical inactivity, and a lack of predictive
ability of several variables conceptualized as
individual or social determinants (mastery,
coherence, self-esteem, distress, social sup-
port, and income adequacy). Regarding
physical inactivity, we expected to find
some significant predictors from the broad
array of individual and social determinants,
since such factors as sex and education
level would be expected to be significantly
related.46 On the other hand, previous
research concerning the dimensionality of
health-related behaviour indicates separate
clustering for physical activity and sub-
stance use behaviours.8,47,48 Thus, the pre-
dictors of physical inactivity might be
expected to differ from those of daily
smoking, heavy drinking, and overall risk
behaviour.

The lack of significant predictors among
several variables theoretically related to risk
behaviours may be partly explained by the
use of general, as opposed to specific, mea-
sures of these independent variables. For
example, it is likely that the use of more
proximal, behaviour-specific, measures of
such concepts as self-esteem, mastery, and
social support would increase their predic-
tive capacity, much in the same way as do
condition-specific measures of such con-

cepts as self-efficacy and perceived con-
trol.14,49 Moreover, there are likely addition-
al factors, not included in the NPHS, that
predict these specific behaviours.

This study indicates that risk behaviour,
particularly daily smoking and heavy
drinking, are related both to social and
individual factors. The most consistent
predictors of risk behaviour converge con-
ceptually on the notion of social context.
That is, life situations (employment status)
and life experience (chronic stress) provide
the context in which risk behaviours take
place. To extend this discussion to public
health policy and practice, we need to
understand the context of risk behaviours
in order to support attempts to change
them. For example, smoking cessation pro-
grams need to include an examination of
the role of social environmental factors as
well as attitudinal factors in order to
address the salient issues of young adult
smokers.
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