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Abstract

Background: Factors that influence unhealthy behaviours in adolescents may have different impacts in different
sociocultural settings. There is lack of research on the association between psychosocial vulnerability and unhealthy
behaviours in adolescents, particularly outside the United States. The aim was to investigate both direct and indirect
relationships between psychosocial conditions (subjective well-being, social relationships and self-esteem) and four
health-related behaviours (smoking, alcohol consumption, meal frequency and physical activity) in Swedish adolescents
aged 15–16 years. Socio-demographic variables (socio-economic status, gender and age) were also investigated.

Methods: To study these associations, a hypothesised model was tested using structural equation modelling. In the
hypothesised model, interrelated psychosocial conditions (low well-being, poor social relationships and low
self-esteem) and socio-demographic factors (low self-perceived socio-economic status, being female and
higher age) together represented a vulnerability underlying smoking, alcohol consumption, irregular meal
frequency and low level of physical activity. In this cross-sectional study, self-report questionnaires were used
to collect data from 492 adolescents.

Results: Hypothesised pathways between psychosocial conditions, socio-demographic factors and the four
unhealthy behaviours were confirmed. Low well-being was strongly associated with unhealthy behaviours, and
poor social relationships showed a strong indirect association with the unhealthy behaviours. Low self-esteem,
low self-perceived socio-economic status and female gender were also vulnerability factors for the unhealthy
behaviours.

Conclusions: Vulnerability for four common unhealthy behaviours was found in Swedish adolescents. This
study presents the interrelationships of psychosocial and socio-demographic factors and how they were
related with unhealthy behaviours. The results bring new insight into how psychosocial factors are related
to unhealthy behaviours in adolescents living in northern Europe.
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Background
Unhealthy behaviours have outpaced infectious disease
as the primary cause of death in industrialised countries
[1]. Smoking, alcohol abuse, unhealthy eating habits and
low level of physical activity are great risk factors for a
large number of serious conditions and diseases [2].
Meal habits, for example, have been found to be associ-
ated with both mental and physical health [3] and are
known to be associated with overweight in adolescents
[4–6]. As adolescence is a critical period of life when
health-related behaviours are set for adulthood [2, 7], it
is crucial that adolescents have healthy behaviours.
Adolescence is a period of maturation during which

adolescents have to deal with changing social relation-
ships [2] with both family and peers [8]. These changing
relationships may influence adolescents’ health-related
behaviours. Studies have found social relationships with
family [9, 10] and peers [10, 11], as well as self-esteem
[10, 12, 13], to be important to a person’s well-being.
The research literature has also identified low well-being
[14, 15], poor social relationships [16, 17] and low self-
esteem [9, 16, 18] to be psychosocial causes of unhealthy
behaviours among adolescents. While most of these
studies investigated the relationships of individual fac-
tors to unhealthy behaviours, increasing number of stud-
ies have acknowledged the multifaceted nature of
underlying factors of unhealthy behaviours [19].
Jessor and colleagues [20–23] performed studies on

adolescents in the United States, examining so-called
‘problem behaviours’ (i.e. typical health-compromising
behaviours), including alcohol consumption, drug use,
precocious sexual intercourse and delinquency. They in-
vestigated a wide range of possible underlying factors to
these behaviours, including low self-esteem, social isola-
tion and unhappiness, among others [23], and found a
grouping of factors that increase involvement in ‘prob-
lem behaviours’ [20, 23]. A few similar studies followed
that investigated multiple underlying psychosocial fac-
tors of health-related behaviours in adolescents [9, 17,
19, 24]. Wiefferink and colleagues performed a system-
atic review that aimed to identify the extent to which
health-related behaviours cluster and whether their de-
terminants were associated. They found that unhealthy
behaviours cluster in adolescents and that they share
multiple underlying factors, including low self-esteem
and poor psychosocial relationships [16]. The grouping
of underlying factors may be explained as being a vul-
nerability that can increase involvement in unhealthy be-
haviours [19] or, as defined by Blum and Blum [25],
vulnerability may be explained as a state, which is gener-
ated from the presence of factors that increase the risk
for unhealthy behaviours. Research investigating the no-
tion of a vulnerability that contributes to several un-
healthy behaviours in adolescents is sparse, however, and

most of the existing studies and theoretical models are
performed in the United States, whereas few have been
conducted in Europe [16]. The American ‘Individual
Health Behaviours Model’, as presented by Shi and Ste-
vens [19], builds upon ideas which were first recognised
in a report by the Minister of Health in Canada in 1974
[26]. The theoretical model proposes that people with a
vulnerability engage in more health-compromising be-
haviours, such as smoking and alcohol consumption
than in health-enhancing behaviours, such as healthy
eating and regular physical activity. The ‘Individual
Health Behaviours Model’ argues that poor social
relationships as well as low self-esteem cause low
well-being, which leads to unhealthy behaviours [19].
Although several publications report associations be-
tween health-related behaviours and well-being, social
relationships and self-esteem [8, 9, 16, 27], the ‘Indi-
vidual Health Behaviours Model’ has not been scien-
tifically tested.
The degree to which psychosocial factors are import-

ant to well-being and health-related behaviours may be
related to the welfare regime used in a country. In coun-
tries with the conservative system (such as Germany)
[28] or the liberal system (such as the United States
[28]and the United Kingdom [29]), the state does not
provide full social rights as countries using the social
democratic model (also called the “Scandinavian model”)
(such as Sweden) [28]. There are health inequalities be-
tween countries with different welfare regimes in Europe
[30, 31]. Well-being [32] and health-related behaviours
[27, 33] are generally good in Swedish adolescents, for
example, as opposed to other countries, such as the
United Kingdom [33]. Rostila [31] found social capital to
be an explanation for health inequalities between coun-
tries with different welfare regimes.
Morgan [9] reported on a framework, which was

scientifically tested and got empirical support. It was
used to analyse underlying psychosocial and socio-
demographic factors (or as he termed, “social capital
stocks”) of adolescents’ health-related behaviours, well-
being and health (Fig. 1). The framework was built upon
collected scientific evidence [34–36] and aimed to dem-
onstrate that social capital could be protective of the
well-being and health-related behaviours of adolescents.
Morgan used the framework to study Spanish and
English adolescents. The psychosocial and socio-
demographic factors were found to be associated with
adolescents’ well-being, health-related behaviours and
health in both countries. However, his findings suggested
that factors for unhealthy behaviours may have different
impacts in different socio-cultural settings. In particular,
the degree to which psychosocial factors were important
to well-being and health-related behaviours differed be-
tween the two countries. For example, social support
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appeared to be a more prominent factor for well-being in
Spain compared with England. Morgan argued that this
difference could be explained by cultural “values in Spain
that encourage interdependence and leans more towards
the collective rather than the individual” [37]. Morgan [9]
also found that the configuration of how underlying factors
were associated with well-being and health-related behav-
iours differed between Spanish and English adolescents.
Studies of the interrelation of underlying psychosocial con-
ditions to unhealthy behaviours are sparse. Such studies
are needed to determine how different psychosocial com-
ponents are related to health-related behaviours of adoles-
cents. Socio-demographic groups that are more prone to
poor psychosocial conditions underlying unhealthy behav-
iours are important to identify, for example.
Paulsson-Do and colleagues investigated a hypothe-

sised model of a set of unhealthy behaviours using struc-
tural equation modelling in northern Europe [38]. The
hypothesised model, that was tested, was based on earl-
ier research findings [38] and was supported empirically.
The study included Swedish adolescents and found that
smoking, alcohol consumption, irregular meal frequency
and low level of physical activity shared an underlying
vulnerability. The study focused on socio-demographic
factors and found, similar to other studies, that
socio-economic status [39–42], gender [15, 39, 43]
and age [41–44] were vulnerability factors associated
with unhealthy behaviours in adolescents. The study
did not, however, investigate poor psychosocial con-
ditions and their possible interrelations with socio-
demographic groups and an underlying vulnerability
to unhealthy behaviours.
Although, few studies have investigated the relationships

between psychosocial conditions and socio-demographic
groups, studies have demonstrated that girls have lower
self-esteem than boys [45–47] and that boys sometimes
experience better social relationships than girls [48, 49].
Studies have found low socio-economic status to be

related with lower self-esteem [14, 50, 51] and low well-
being [52, 53]. Well-being has also been found to be
connected with self-esteem [10, 12, 13], social relation-
ships [10, 12, 13] and health-related behaviours [8, 9, 54].
These associations have not been investigated in relation
to an underlying vulnerability of unhealthy behaviours in
northern European adolescents.
The present study aimed to contribute to the develop-

ment of a framework of underlying direct and indirect
psychosocial (subjective well-being, social relationships
and self-esteem) associations with health-related behav-
iours (smoking, alcohol consumption, meal frequency and
physical activity) in adolescents (aged 15–16 years) in
Sweden. This study proposed a new integrated theoretical
model (Fig. 2), which was further developed from the ‘In-
dividual Health Behaviours Model’, Morgan’s social capital
framework (Fig.1) and the findings from the structural
equation model studied by Paulsson Do and colleagues.
The proposed theoretical model was also developed from
earlier research findings regarding associations between
psychosocial conditions and socio-demographic groups.
The model tested whether interrelated poor psychosocial
conditions and socio-demographic factors (low self-
perceived socio-economic status, being female and older
age) together represent vulnerability to smoking, alcohol
consumption, irregular meal frequency and low level of
physical activity.

Methods
Sample
All municipal upper schools (161 schools) in 21 Swedish
municipalities (out of 290 municipalities in Sweden) were
asked to participate in the study. These municipalities
were strategically selected to ensure a geographical and
socio-demographical spread among the participants in the
study. The selected municipalities included both urban
(city with a population of 50,000 or more or a municipality
near a city of this size where a high percentage commute

Fig. 1 Morgan’s social capital framework
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to the city) and non-urban-populated municipalities (less
than 50,000 inhabitants and not a municipality near a city
of at least 50,000 inhabitants where a high percentage
commute to the city) as defined by the Swedish Associ-
ation of Local Authorities and Regions [55]. Nineteen
schools in 14 municipalities agreed to participate. Ten
schools (in nine municipalities) were chosen, representing
equal distribution of schools and pupils in urban and non-
urban-populated municipalities, which were geographic-
ally spread out (805 registered pupils, 412 in non-urban-
populated and 393 in urban-populated municipalities).
The final sample in the study consisted of 492 pupils
(61%) (in school grades 8 and 9 (ages 15–16 years) from
compulsory school). Non-responses were owed to one
school failing to return their questionnaires (123 question-
naires), teachers failing to distribute the questionnaires
(151 questionnaires) and pupils who were absent on the
particular day that the questionnaire was distributed (39
pupils). Out of the 492 pupils, 240 adolescents lived in
urban-populated municipalities (49%) and 252 adolescents
in non-urban-populated municipalities (51%). This sample
is representative of the Swedish population with regard to
geographical spread, education level of parents and num-
ber of pupils with passing certificates upon graduation
from grade 9 [55–57].

Procedure
An 82-item questionnaire was handed out to pupil par-
ticipants who completed it using paper and pencil (in
approximately 30 min) in the classroom during class
hours. The questions were divided into subsections with
different subheadings. Twenty-six of the questions were
used in this cross-sectional study (see Additional file 1).
Twenty-five of these questions had been used in previ-
ous studies and one was developed for this study (‘self-
perceived economic situation’). To ensure the validity of

the questions in the questionnaire, a pilot study was
conducted in a school class (grade 9). This school did
not provide data for the current study. A test–retest was
performed on the same school class. A few questions
and answering alternatives were then reformulated. A
second pilot study was performed in four school classes
to test the validity of the edited questions. The test–
retest was performed to ensure reliability of the ques-
tions in the questionnaire that were developed by the
research team. The test–retest analysis was performed
in SPSS Statistics (version 17.0) using cross-tabulation
and Spearman correlation and the reliability was
found to be adequate (Correlation coefficients ranging
from 0.6 to 0.9).

Ethics, consent and permissions
The first page of the questionnaire provided information
about the study’s aim, confidentiality, informed consent
(which was given by answering the questionnaire), vol-
untary participation and the option to withdraw from
the study at any time. Questionnaires were returned in
June 2009.
The Swedish law of ethical regulations and guidelines

for humanistic and social science research [58] were
followed in this study. The study was performed according
to the Declaration of Helsinki and the ethical standards of
the ethics committee at the Faculty of Medicine at
Uppsala University, Sweden. Following ethical standards
and this law (Law, 2003:460), the ethics confirmed that
the study was exempt from requiring ethical approval.

Study variables
Study variables included health-related behavioural
variables, psychosocial condition variables and socio-
demographic variables (Additional file 1).

Fig. 2 Hypothesised path model. Hypothesised path model of interrelated factors composing a vulnerability to the unhealthy behaviours smoking,
alcohol consumption, low level of physical activity and irregular meal frequency in Swedish adolescents aged 15 to 16 years. First-order latent variables
are presented in squares. The second-order latent variable is presented in the oval circle
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Variables
Health-related behavioural variables Meal frequency
was selected to measure eating habits. Three items
assessed meal frequency (‘How often do you eat the fol-
lowing meal during a regular week? Breakfast? Cooked
lunch? Cooked food in the evening?’ (Cronbach’s Alpha
0.671) (Additional file 1)). One question for each health-
related behaviour was used for the other health-related
behaviours: ‘How often do you exercise in your spare
time for more than 30 minutes so that you get out of
breath or sweat?’ ‘Do you smoke?’ and ‘Do you drink al-
cohol so that you become drunk?’

Psychosocial condition variables Subjective well-being
was measured by two commonly used variables [59, 60]
(‘How do you feel?’ and ‘How satisfied are you with your
life?’) (Cronbach’s Alpha 0.800). Social relationships were
measured using the interpersonal distrust subscale (7
questions) from the Eating Disorder Inventory-Children
(EDI-C) [61], Swedish version [62–64]. The variable ‘so-
cial relationships’ (referring to the quality of relation-
ships, for example, trust and social support) consisted of
the total score for the subscale. Items measuring social
relationships included, for example, ‘I trust others’ and ‘I
have close friends’. Self-esteem was measured with the
ineffectiveness subscale (10 questions) from the EDI-C
[61], Swedish version [62–64]. The variable ‘self-esteem’
consisted of the total score on the subscale and included
questions that measured factors such as feelings of au-
tonomy and control (for example, ‘I feel that I can attain
the things I try to’ and ‘I feel that I can control things in
my life’). As recommended for these validated subscales
[61], mean values were used to replace isolated missing
responses on the interpersonal distrust subscale and in-
effectiveness subscale. These subscales have good in-
ternal consistency [61] (Cronbach’s Alpha was 0.760 for
the interpersonal distrust subscale and 0.881 for the in-
effectiveness subscale).

Socio-demographic variables Demographic variables
included age and gender (Additional file 1). Adolescents’
self-perceived economic situation was also assessed
(using the question ‘How often do you feel that you have
less money than your peers?’); this is a good measure of
socio-economic status in relation to health-related
behaviours [65].

First-order latent variables
Health-related behaviours, psychosocial condition vari-
ables and socio-demographic variables were all analysed
as first-order latent variables (constructs consisting of
one or more items from the questionnaire). We first de-
termined whether items represented latent phenomena
[66]; for example, whether the items ‘How do you feel?’

and ‘How satisfied are you with your life?’ represented
subjective well-being. Variables for social relationships
and self-esteem were constituted by the total scores on
their respective subscales ‘interpersonal distrust’ and‘i-
neffectiveness’ (indicating quality of social relationships
and level of self-esteem) in the EDI-C [61]. These
variables were then included in the analysis as first-
order latent variables. To use only one indicator for a
latent variable is common practise in SEM analysis
when this indicator alone measures what the authors
intend to measure [66].

Second-order latent variable
It was hypothesised that vulnerability represented a latent
phenomenon underlying the tendencies to smoke, con-
sume alcohol, eat irregularly and refrain from physical ac-
tivity (Fig. 1). A second-order latent variable [67–69],
which is a construct that represents several first-order la-
tent variables [68, 69] was used to test whether there was
a shared underlying psychosocial vulnerability for this set
of unhealthy behaviours (i.e. smoking, alcohol consump-
tion, irregular meal frequency and low level of physical
activity level).

Statistical analyses
The statistical programme LISREL (version 8.80) was used
for measurement modelling analysis, correlation analysis
and structural equation modelling (SEM) [67]. Maximum
likelihood was used to deal with missing values. There
were no differences in demographics, in terms of partici-
pants who were and were not missing data.
To confirm or reject whether certain indicator vari-

ables represented latent variables [66], and to examine
the validity of these variables, measurement modelling
was performed by confirmatory factor analysis measur-
ing the degree to which each item significantly loaded
(as indicated by path coefficients) onto its designated
first-order latent variable [67]. Items measuring regular
meal frequency of ‘breakfast’, ‘cooked lunch’ and ‘cooked
food in the evening’ were tested to determine whether
they loaded onto a first-order latent variable for ‘meal
frequency’. Similarly, the items ‘How do you feel?’ and
‘How satisfied are you with your life?’ were tested to see
if they were reliable measures of subjective well-being.
To confirm whether the first-order latent variables sig-

nificantly correlated with a second-order latent variable
(as indicated by correlation coefficients), a polychoric
correlation analysis was conducted with the first-order
latent variables and a second-order latent variable (see
Additional file 2) in LISREL.
The definition of the unit of measurement, which has

to be obtained when second-order latent variables are
measured in SEM, was specified by fixing the unstandar-
dised direct effect of the second-order latent variable
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and the first-order latent variable ‘smoking’ to 1.00
[67, 68]. ‘Smoking’ was chosen because it had the
strongest loading with the second-order latent vari-
able in the correlation analysis (Additional file 2)
[69]. This scaling controls the remaining path coeffi-
cients between the second-order latent variable and
its first-order (indicator) latent variables.
The hypothesised model (Fig. 2) was tested by SEM

analysis. The total scores of the social relationships scale
and the self-esteem scale measured good social relation-
ships and high self-esteem. For this reason, as well as to
make the presentation of the results more legible, the
direction of variables in the SEM model were analysed
as presented in Fig. 2 (i.e., high well-being, good social
relationships, high self-esteem, high socio-economic sta-
tus, regular meal frequency and high level of physical ac-
tivity were tested in the analysis with the expectation of
negative associations with the vulnerability variable).
SEM analysis was chosen because it offers certain ad-

vantages. For example, when compared with regression
analysis, SEM allows the researcher to hypothesise and
test the strength of relationships between first- and
second-order latent variables; i.e. associations with
underlying factors may be estimated [68, 69]. SEM also
allows complex model analyses, including mediating as-
sociations [68, 69]. Previous studies that are similar to
the present one have used second-order latent variable
modelling to measure the underlying structure of
unhealthy behaviours [21, 70–72]. SEM analysis deter-
mined whether the variables outlined in the hypothe-
sised model (Fig. 1) (which was based on theoretical and
empirical evidence) were associated with each other.
The strength of the hypothesised associations in the
model was indicated by path coefficients [67]. Total as-
sociations (direct and indirect associations) between all
variables in the SEM model were tested. The total path
coefficients determined the associations between the in-
dividual health-related behaviours and each psychosocial
condition variable, and indicated whether the psycho-
social conditions and the socio-demographic groups
reflected an underlying vulnerability to the set of un-
healthy behaviours included in the study. As this is a
cross-sectional study, however, the path associations are
not causal.
Path coefficients of associations between variables in

the measurement model analysis (see Results section)
and the SEM analysis (see Additional file 3) were con-
firmed when they were statistically significant at 95% CI.
The polychoric correlation associations were confirmed
when they had significant p-values (Additional file 2).
The measurement model, correlation analysis and SEM
analysis were all evaluated by fit measures. These mea-
sures indicated how closely these analyses fitted the data.
Good fit is indicated by a low root-mean-square error of

approximation (RMSEA, acceptable fit below 0.08), non-
significant χ2, high Goodness of Fit Index (GFI > 0.90),
high Goodness of Fit Index Adjusted for df (AGFI >0.90)
and low standardised root-mean-square residual (SRMR,
acceptable fit below 0.08) [73].

Results
Descriptive analysis
Descriptive statistics for the variables included in the
model are reported in Additional file 1.

Assessment of the measurement modelling analysis,
correlation analysis and SEM analysis
The measurement model indicated a good fit of the data
(χ2 2.28 with df = 3, RMSEA = 0.00, GFI = 1.00, AGFI =
0.99 and SRMR = 0.01). The fit statistics that assessed
the plausibility of the correlations of the first-order la-
tent variables with a second-order latent variable (Add-
itional file 2) and the SEM analysis (Additional file 3)
indicated acceptable fit with the data.

Measurement model analysis
All variables originally included in the measurement
model were retained. As the measurement model indi-
cated a good fit of the data and ‘breakfast’ (0.53 (95% CI
0.47–0.59)), ‘cooked lunch’ (0.68 (95% CI 0.62–0.74)),
and ‘cooked food in the evening’ (0.47 (95% CI 0.41–
0.53)) loaded significantly on the latent variable ‘meal
frequency’ in the measurement model [47]; these vari-
ables were found to be appropriate to use as a latent
variable. The measurement model also confirmed that
the two items for subjective well-being loaded signifi-
cantly on the latent variable ‘subjective well-being’ (0.74
(95% CI 0.68–0.80) and 0.84 (95% CI 0.77–0.91)) and
were therefore chosen to be included in the SEM ana-
lysis as a latent variable for well-being.

Correlation analysis
The correlations presented in Additional file 2 were per-
formed to determine whether the first-order latent vari-
ables for the health-related behaviours would load on a
second-order latent variable using SEM. The analysis
confirmed that the four unhealthy behaviours were sig-
nificantly correlated with an underlying vulnerability
(the second-order latent variable): smoking (0.84), alco-
hol consumption (0.66), regular meal frequency (−0.51)
and engagement in physical activity (−0.36) and were
therefore included in the SEM analysis. Meal frequency
and physical activity exhibited negative correlations with
vulnerability because higher values on these variables re-
flect regular meal frequency and high physical activity.
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SEM analysis
Path coefficients of direct, indirect and total associations
between the variables in the model are presented in full
in Additional file 3.
The path coefficients of indirect and total associations

in the SEM analysis (Additional file 3) indicated that the
individual health-related behaviours were significantly
associated with most of the psychosocial conditions.
Smoking and alcohol consumption were associated with
low levels of well-being and poor social relationships.
Smoking was also associated with low self-esteem. Regu-
lar meal frequency and physical activity were associated
with high levels of well-being and good social relation-
ships. Additional file 3 demonstrates the associations of
health-related behaviours with socio-demographic vari-
ables (see Indirect and Total associations).
The SEM analysis indicated strong significant associa-

tions between an underlying vulnerability (the second-
order latent variable) and the unhealthy behaviours of
smoking (fixed to 1.00), alcohol consumption (0.63), ir-
regular meal frequency (−0.50) and low engagement in
physical activity (−0.94) (Additional file 3 and Fig. 3).
A low level of well-being was significantly associated

with the underlying vulnerability (−0.31, see Additional
file 3 [Direct and Total associations] and Fig. 3). Ado-
lescents whose self-perceived socio-economic status
was low (−0.24), female adolescents (0.21), adolescents
with poor social relationships (−0.23) and adolescents
with lower self-esteem (−0.15) were all significantly as-
sociated with vulnerability (see Additional file 3 [Indir-
ect and Total associations]). However, there was no
association between higher school grade (age) and

vulnerability (see Additional file 3 [Direct and Total as-
sociations] and Fig. 3).
Figure 3 and Additional file 3 present the strength of the

associations between the psychosocial conditions and
socio-demographic variables in the hypothesised model.
There were a few strong direct (and total) associations.
The association between well-being and good social rela-
tionships was strong (0.74). In addition, well-being was
strongly related to high self-esteem (0.47). High levels of
well-being were associated with high self-perceived socio-
economic status (0.77). High levels of well-being were also
associated with being male (−0.66) (indirect association).
There was a strong association between good social rela-
tionships and being male (−0.58), and high self-esteem
was related with being male (−0.49) and high socio-
economic status (0.61) (direct associations).

Discussion
A hypothesised model of an underlying vulnerability for
a set of unhealthy behaviours in adolescents was investi-
gated using SEM analysis. The SEM model had a good
level of fit, indicating that the hypothesised model was
supported by the sample data. The SEM analysis demon-
strated that well-being and social relationships were as-
sociated with all the individual health-related behaviours
(smoking, alcohol consumption, meal frequency and
physical activity). Smoking was also related with low
self-esteem. The findings present that low well-being,
poor social relationships, low self-esteem, low self-
perceived socio-economic status and being female
together represent a vulnerability to the unhealthy be-
haviours: smoking, alcohol consumption, irregular meal

Fig. 3 Final path model. This path model, performed with structural equation modelling in LISREL 8.8, presents total path coefficients (both direct
and indirect associations) between latent variables (with the hypothesised result outlined in Fig. 1.) First-order latent variables are presented in
squares and the second-order latent variable, which was interpreted as a vulnerability to unhealthy behaviours, in the oval circle. Note that the
study is cross-sectional and that the direction of causality in the model therefore is unknown. Model fit: χ2 208.31 with df 50, RMSEA 0.08, GFI
0.94, AGFI 0.90 and SRMR 0.08. All path coefficients in the model were statistically significant at 95% confidence intervals except for the path between
‘age’ and ‘vulnerability to unhealthy behaviours’. * The path coefficient between ‘smoking’ and the second-order latent variable was fixed to 1.00 to
standardise the second-order latent variable. † Measures high levels versus low levels
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frequency and low level of physical activity. However,
older adolescents were not more vulnerable to the un-
healthy behaviours than the slightly younger adolescents
were, as hypothesised. The hypothesised underlying
structure of interrelated psychosocial and socio-
demographic variables for unhealthy behaviours was
confirmed in the SEM analysis. The study provides a
unique insight into the possible framework of psycho-
social conditions associated with this set of unhealthy
behaviours in adolescents in Sweden. However, this
structure needs to be confirmed by longitudinal studies.
The model that was tested in the present study was

based mainly on the ‘Individual Health Behaviours
Model’ and Morgan’s social capital framework. Similar
to the ‘Individual Health Behaviours Model’ [19], our
study found low well-being, poor social relationships
and low self-esteem to comprise a psychosocial vulner-
ability towards unhealthy behaviours. Low well-being
was also associated with poor social relationships and
low self-esteem, also similar to the ‘Individual Health Be-
haviours Model’. Similar to Morgan’s framework, psy-
chosocial factors analysed in our study were found to be
associated with well-being and unhealthy behaviours
(Fig. 3, Additional file 3). Earlier studies have identified
psychosocial causes for unhealthy behaviours among ad-
olescents too [14, 15, 24, 74], and according to the find-
ings in this study and the findings by Morgan, these
factors seem to be important to adolescents’ health-
related behaviours in Sweden, England and Spain. A dif-
ference in our study design compared with Morgan’s
framework is that we investigated adolescents’ psycho-
social vulnerability in general and did not investigate it
in different contexts (family, neighbourhood, school and
peers). Our previous study [75], however, used the same
data material as the present study and investigated two
of the contexts (school and family) in relation to un-
healthy behaviours in adolescents. Morgan argues that
these contexts are part of the social capital stocks that
comprise the psychosocial vulnerability that underlies
low well-being and unhealthy behaviours in adolescents.
Another important aspect underlying low well-being and
unhealthy behaviours is the interrelation of psychosocial
and sociodemographic factors.
Socio-demographic (socio-economic status, gender

and age) conditions were included in the hypothesised
model that was tested (as based on Morgan’s framework
(Fig. 1) [9] and the model by Paulsson-Do et al. [38]).
Similar to Morgan’s framework, self-perceived socio-
economic status and gender were related to well-being
and health-related behaviours. However, in the present
study the underlying factors were interrelated unlike the
‘Individual Health Behaviours Model’ and Morgan’s
framework, which did not present interrelations between
underlying psychosocial and socio-demographic factors

of health-related behaviours. It is noteworthy that good
psychosocial conditions (good subjective well-being,
good psychosocial relationships and high self-esteem)
were strongly related to being male in our study
(Additional file 3). The study also found that high self-
perceived socio-economic status was positively related to
well-being and self-esteem indicating that those with
good economic conditions have a higher well-being and
self-esteem. Longitudinal studies should confirm these
findings. The SEM model presented strong associations
between well-being, social relationships and self-esteem.
Previous studies have also found these associations [10,
12, 13, 52, 53], but have not studied them in relation to
vulnerability for unhealthy behaviours.
Our hypothesised model predicted that being female

would be associated with poor social relationships. Al-
though this was confirmed by the SEM analysis, earlier
studies also suggest that males are more likely to have
poor social relationships [49, 76], while Zimmermann
[77] found no gender differences. Our finding may be
explained by the association with unhealthy behaviours
and that unhealthy behaviours seem to be more com-
mon in girls than in boys [15, 39, 43]. However, further
work on gender differences is needed.
There may be other relationships between the under-

lying factors than those tested in this study. For example,
some research indicates that social relationships between
peers can affect adolescents’ self-esteem [76]. These find-
ings, and other possible relationships, may be tested in
future studies. The limited number of studies that have
examined underlying psychosocial conditions’ potential
influence on unhealthy behaviours in general in adoles-
cents are mainly based on American samples. Morgan et
al. performed similar studies in Europe along with one
recent study, similar to the present study, which pre-
sented psychosocial problems associated with several un-
healthy behaviours in adolescents [78]. The limited
number of studies performed in Europe makes it diffi-
cult to compare the present study with previous research
performed on European samples, particularly on adoles-
cents in Northern Europe. This is unfortunate because
there may be socio-cultural differences between the US
and northern European countries, such as Sweden. Rostila
[31], for example, found health inequalities between coun-
tries with different welfare regimes. Langer and Warheit
[79] have argued that factors underlying unhealthy
behaviours may differ between socio-cultural settings and
Morgan [9] argued for the importance of performing stud-
ies in different country contexts. Morgan [9] found that
the importance of psychosocial factors to health-related
behaviours in adolescents differed in different sociocul-
tural settings. A high quality in degree of social
relationships may be very important to the well-being and
health-related behaviours of adolescents in countries that
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value family connectedness (such as the United States or
Spain). However, good social relationships could, hypo-
thetically, not be as important to adolescents’ health-
related behaviours in a country with a socio-cultural
setting that encourages interdependence [37] (such as
Sweden). This hypothesis was not confirmed in this study;
however, well-being, social relationships and self-esteem
were found to be important to the health-related behav-
iours of Swedish adolescents. Although this has yet to be
investigated further, this study concludes that vulnerability
in the form of poor psychosocial conditions may be an
underlying factor associated with unhealthy behaviours in
both Swedish adolescents and Americans (the Individual
Health Behaviours Model is based on the general US
population, not only adolescents) [19].
This study lays the groundwork for knowledge about

how psychosocial conditions are interrelated with each
other, with socio-demographic factors and with un-
healthy behaviours in northern European adolescents.
Further studies should be performed in different cultural
contexts to determine and understand further pathways
that exist between underlying psychosocial and socio-
demographic factors and unhealthy behaviours in ado-
lescents. Longitudinal investigations are needed to draw
causal conclusions, however. The next step could be a
northern European longitudinal panel design study of
15–16-year-old adolescents to investigate causal interre-
lationships between psychosocial conditions (well-being,
social relationships and self-esteem) and unhealthy be-
haviours. These studies should include different con-
texts, such as family, school and peers. Thus, results of
these studies’ could identify psychosocial and socio-
demographic groups that are in need of extra resources
and support.

Strengths and limitations
This study is one of just a few studies that have analysed
the structure of interrelated psychosocial conditions
associated with unhealthy behaviours in northern
European adolescents. The study did not investigate this
in different social contexts, which is a limitation. The
study has a representative sample. As this study is cross-
sectional, the direction of causality is unknown. Because
the data were collected by self-report questionnaires,
there is a possibility of response bias. The low variability
in answers to some of the questions might have resulted
in weaker relationships between some factors than
would otherwise have been observed. There may be a
disadvantage to use self-report data. A scientific discus-
sion has started regarding how appropriate the measure-
ment of physical activity is when it is performed through
self-report among adolescents. This method is very com-
mon [80, 81], however, and the question that was used
in this study is a well-established and widely used

measure for physical activity [80]. Whereas mean re-
placement was used for the interpersonal distrust and
ineffectiveness subscales, there are other options that
may also be used for missing values. However, mean
replacement is a method often used for the EDI-C
subscales [62, 82].

Conclusions
A psychosocial vulnerability for four common unhealthy
behaviours was found in Swedish adolescents. The study
presents how well-being, social relationships, self-esteem
and socio-demographic factors are interrelated and how
these interrelations are associated with unhealthy behav-
iours in adolescents. The study provides new insights to
the field of psychosocial factors to unhealthy behaviours
in adolescents in northern Europe. Based on the find-
ings, we suggest the need for a longitudinal panel study
of 15–16-year-old adolescents in Northern Europe to in-
vestigate causal associations between unhealthy behav-
iours and low well-being, poor social relationships and
low self-esteem. Further studies should be performed in
different cultural contexts as well as in different social
contexts, such as family and school.
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