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Health communication with parents and teachers and
unhealthy behaviours in 15- to 16-year-old Swedes
Ulrica Paulsson Doa, Christina Stenhammarb, Birgitta Edlundb and Ragnar Westerlinga

aDepartment of Public Health and Caring Sciences, Section for Sociomedical Epidemiological Research,
Uppsala University, Uppsala, Sweden; bDepartment of Public Health and Caring Sciences, Section for Caring
Sciences, Uppsala University, Uppsala, Sweden

ABSTRACT
Background: Unhealthy behaviours during adolescence constitute
a major risk for numerous diseases in adulthood.
Aim: To explore the associations between multiple unhealthy
behaviours in adolescents and health behaviour information
communicated by their parents and teachers, how much the
adolescents cared about this information and whether adolescents
went to schools with an annual health-themed week or not.
Methods: In this cross-sectional study, a self-reported questionnaire
was delivered to pupils aged 15 and 16 (n = 492). The results were
analysed using Poisson regression.
Results: The number of unhealthy behaviours was lower in
adolescents whose parents encouraged them to adopt healthy
behaviours. Adolescents at schools with an annual health-themed
week reported more unhealthy behaviours than other adolescents.
In addition, attendance at such schools did not compensate for a
lack of health behaviour information communicated by parents.
Caring about health behaviour information communicated by
parents was associated with fewer unhealthy behaviours. In
contrast, the opposite was found when adolescents cared about
health information communicated by teachers.
Conclusion: It is important for parents to encourage their adolescent
children to adopt healthy behaviours because this is particularly
effective at lowering the number of unhealthy behaviours in
adolescents. It also appears to be important for parents and
teachers to develop credibility among adolescents regarding
information communicated about health issues. The results also
indicate the importance of involving parents in the school health
work to influence them to encourage their adolescent children to
adopt healthy behaviours.
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1. Introduction

Four of the most critical behaviours that affect health are cigarette smoking, alcohol con-
sumption, unhealthy eating habits and a low level of physical activity (Eaton et al., 2006,
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2012; World Health Organization, 2014). While Swedish adolescents generally have better
health-related behaviours than their global peers (Currie et al., 2012; Organisation for
Economic Co-operation and Development, 2009); negative health behaviours still exist.
Adolescence is known to be a time of ‘risk taking’ behaviour which may account for
unhealthy behaviours. Adolescence is a critical period for developing health habits that
will continue later in life. Thus, improving the health-related behaviours of Swedish ado-
lescents could greatly lower their risk of poor health later in life.

1.1. Health behaviours of Swedish adolescents

Fewer than 15% of 15-year-olds in Sweden meet the World Health Organisation rec-
ommendation of 1 hour of physical activity per day (Currie et al., 2012; Folkhälsomyn-
digheten, 2014b), which is low compared with adolescents from other countries in the
West (Currie et al., 2012; Folkhälsomyndigheten, 2014b). There are no signs of this inac-
tivity improving (Currie et al., 2012; Folkhälsomyndigheten, 2014b) and the number of
overweight adolescents in Sweden is increasing (Socialstyrelsen, 2013). Furthermore,
smoking among Swedish adolescents started to increase in 2005 (Gripe, 2015; Socialstyr-
elsen, 2013). This trend continued until 2010, and then started to decrease (Folkhälsomyn-
digheten, 2014a; Gripe, 2015; Statens Folkhälsoinstitut, 2013); however, Swedish
adolescents still have the highest rate of smoking in Scandinavia (Currie et al., 2012).
Further, researchers have found that unhealthy behaviours tend to cluster together in ado-
lescents (Faeh, Viswanathan, Chiolero, Warren, & Bovet, 2006; Kulbok & Cox, 2002;
Paavola, Vartiainen, & Haukkala, 2004; Padrao, Lunet, Santos, & Barros, 2007; Wiefferink
et al., 2006). Thus, it is not just individual behaviours such as physical inactivity and
smoking, but overall health-related habits that require improvement in Swedish
adolescents.

1.2. Multiple unhealthy behaviours

Multiple unhealthy behaviours imply a greater health risk than individual ones (Mazur &
Woynarowska, 2004; Peters, Kok, Ten Dam, Buijs, & Paulussen, 2009). Adolescents with
multiple unhealthy behaviours face a higher risk of numerous diseases later in life than
those with one or no unhealthy behaviours (Eaton et al., 2012; Kelder, Perry, Klepp, &
Lytle, 1994; Kemper, Snel, Verschuur, & Storm-van Essen, 1990). The proportion of ado-
lescents exhibiting multiple unhealthy behaviours is not fully known, but researchers agree
on the importance of addressing factors that protect against the development of multiple
unhealthy behaviours (Kulbok & Cox, 2002; Meader et al., 2016; Neumark-Sztainer et al.,
1997; Wiefferink et al., 2006).

1.3. Health behaviour knowledge in adolescents

One crucial factor that can protect against multiple unhealthy behaviours is knowledge
about health-related behaviours. Studies have revealed that knowledge about the connec-
tion between healthy/unhealthy behaviours and health is associated with the adoption of
healthy behaviours (Cutler & Lleras-Muney, 2010; Escalon, Beck, & Bossard, 2013; Patel,
Jeve, Sherman, & Moss, 2016; Peltzer & Pengpid, 2014; Spronk, Kullen, Burdon, &
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O’Connor, 2014). Researchers have also asserted that a lack of knowledge about unhealthy
behaviours could result in an impression that such behaviours are not detrimental (Desalu,
Iseh, Olokoba, Salawu, & Danburam, 2010; Roskin & Aveyard, 2009). This highlights the
importance of communicating about health-related behaviours to adolescents. However,
adolescents’ knowledge of the health risks connected to unhealthy behaviours, such as
smoking, has decreased in Sweden (Nilsson, 2010). The reason for this is unknown.
However, there is little doubt that adolescents’ knowledge of health-related behaviours
is affected by their information sources.

1.4. Parental influence on adolescent health behaviours

Parents are important players in improving adolescents’ health-related behaviours
(Moreno et al., 2009; Pedersen, Granado-Alcón, & Moreno-Rodriguez, 2004; Waylen,
Stallard, & Stewart-Brown, 2008; Woodward, Oliphant, Lowe, & Tunstall-Pedoe,
2003) and they can serve as an important educational resource for their adolescent chil-
dren (Davies, Crosby, & DiClemente, 2009). Numerous studies have shown that parents’
health-related behaviours can affect their children’s behaviours (Bricker et al., 2006;
Case & Paxson, 2002; Harakeh, Scholte, Vermulst, de Vries, & Engels, 2004; Nilsson,
2010; Stanton et al., 1982). Communication between parents and their adolescent chil-
dren has also been found to reduce the likelihood that children will consume alcohol
(Newman, Harrison, Dashiff, & Davies, 2008; Tobler & Komro, 2010) and smoke
(Newman et al., 2008). Further studies are needed to determine the influence of com-
munication on eating habits and physical activity (Newman et al., 2008; Small, Morgan,
Bailey-Davis, & Maggs, 2013). Previous studies have found, however, that communi-
cation by parents is directed by parents’ values and attitudes towards unhealthy beha-
viours. Adolescents’ health-related behaviours are also influenced by these values and
attitudes (Dittus & Jaccard, 2000; Ford et al., 2005; Hesketh, Waters, Green, Salmon,
& Williams, 2005; Yung, Lee, Ho, Keung, & Lee, 2010). If parents establish rules
against smoking, for example, the risk that their adolescent children will smoke is
lower (Clark et al., 2006).

1.5. Communication of health information by teachers

In contrast to health-related communication by parents, information on health-related
behaviours communicated by teachers in Sweden is governed by the Swedish edu-
cational legislation and curricula (Swedish National Agency for Education [SNAE],
2016). This means that all adolescents are supposed to receive information in school
regarding health and its associations with diet, physical activity and addictive substances
(SNAE, 2016). In addition, there is a growing trend for schools in Sweden to further
enhance health-related knowledge by allocating 1 week each year to focus on the
theme of health. Previous research has shown that single health interventions have
an effect on knowledge regarding health-related behaviours (Schäfer-Elinder & Faskun-
ger, 2006; Statens Folkhälsoinstitut, 2011). One study investigated health-themed weeks
in schools and other institutions in Sweden found that they affect health-behaviour-
related knowledge (Schäfer-Elinder & Faskunger, 2006). However, health-themed
weeks in Swedish schools have not been specifically studied. Other health programmes
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in schools have, in some cases, been shown to affect health-related behaviours (De
Bourdeaudhuij et al., 2010; Peters et al., 2009; Wallace & Vienonen, 1989). There is evi-
dence, however, that school-based health behavioural interventions have a limited or
moderate effect on health-related behaviours (Karlberg, 2016; Statens Folkhälsoinstitut,
2011; Van Cauwenberghe et al., 2010). School-based interventions that address multiple
unhealthy behaviours have been scientifically investigated (Busch, de Leeuw, de Harder,
& Schrijvers, 2013). To our knowledge, however, health information communicated by
teachers, in general, and its association with multiple unhealthy behaviours, in specific,
has not yet been studied.

1.6. Credible communication sources in adolescents

It is important that teachers’ communication regarding health behaviours be effective so
that all adolescents have the same chance of living healthy lives, regardless of factors such
as their socio-economic status and the amount of health-related information they receive
from their parents. Rosenthal and Reichler (1994) asserted that ‘the credibility of a source
is an important factor acting the persuasiveness of a communication’. Parents and teachers
may not necessarily have a high degree of credibility with adolescents. Given that credible
communication sources are more effective at persuading adolescents to adopt healthy
behaviours, it is important for parents and teachers to have a high degree of credibility
with adolescents. If adolescents do not trust information sources, they are unlikely to
care about the health behaviour information that is being communicated to them.
Given the above, we propose the following hypothesis: we expect that communication
by parents and teachers regarding health-related behaviours is only associated with
fewer unhealthy behaviours in adolescents if the adolescents care about the information.

2. Aim

This study aimed at exploring the associations among multiple unhealthy behaviours in
adolescents and whether parents and teachers communicated the importance of adopting
healthy behaviours, whether adolescents cared about health behaviour information from
parents and teachers and whether adolescents went to schools with an annual health-
themed week (hereafter ‘health-focused schools’) or not.

3. Methods

3.1. Sample

A total of 161 Swedish compulsory lower secondary schools in 21 Swedish municipalities
(out of 290 municipalities in Sweden) were specifically selected (Figure 1) to ensure a
sample representative of the entire Swedish population. They were selected to ensure
both urban (city with a population of 50,000 or more as defined by the Swedish Associ-
ation of Local Authorities and Regions (SALAR), 2011) and nonurban areas (population
with less than 50,000) in all geographical areas (north, south, east and west) of Sweden.
The selection of municipalities were made to ensure a sample representative of the
entire Swedish population (including a geographic and socio-demographic spread).
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Approximately half of the Swedish population lives in urban areas and half in more rural
ones according to the SALAR (2011).

We sent an initial inquiry form containing three questions to the schools’ principals.
The first question asked whether the principals would allow their school to participate
in the study. The second question asked whether the school had annual health-themed
days in addition to ordinary teaching regarding health-related topics (with the following
possible answers: ‘no, never’, ‘yes, 1 day/year’, ‘yes, 2–3 days/year’, ‘yes, 4 days/year’, ‘yes, 1
week/year’ and ‘yes, more than 1 week/year’). The final question asked about the
approaches used to teach about health-related issues at the school (with the following
possible answers: ‘health taught as a separate school subject’, ‘health issues are integrated
into other school subjects’, ‘health-themed days’, ‘other themed days’, ‘information from
the school nurse’, ‘visits to classrooms by other knowledgeable people’, ‘study visits’ and
‘other’).

Out of the 19 schools that agreed to participate, 10 were included in the study.
These 10 schools were chosen because they represented equal numbers of schools
and pupils in urban and rural areas and because they are located in different
regions of Sweden (the north, south, east and west). Half of the chosen schools
reported having a health focus (health-themed events lasting 4 days to 1 week per
year) and the other half did not report having any health-themed days or any of
the options in question 3 in the inquiry form (such as, for example, health issues inte-
grated into other school subjects). None of the schools reported any other type of
health-related activities apart from health-themed days. Similar to non-health-
focused schools, the health-focused schools were equally distributed between urban
and rural areas.

A questionnaire was given to the pupils at the schools included in this study. A total of
492 15- to 16-year-old adolescents (61% of all target participants) completed the survey.
Among these participants, 49% lived in urban areas and 51% in more rural areas. The
sample was also representative of the Swedish population with regard to the education
level of parents and the number of adolescents with a passing leaving certificate in
grade 9 (SNAE, 2016). Among the adolescents who completed the questionnaire, 70.3%
attended health-focused schools and 29.7% did not. Both groups were equally distributed
between rural and urban areas. The 39% drop-out rate was due to pupils being absent (n =
39), questionnaires not being distributed by the teachers (n = 151) and one school not
returning their questionnaires (n = 123).

Figure 1. Recruitment criteria and sampling procedure.
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3.2. Procedure

The self-reported paper-based questionnaire contained 82 questions. Some of these ques-
tions were specifically developed for this cross-sectional study, but most of them had been
used in other studies. To ensure the validity of this questionnaire, a pilot study was per-
formed in one class. Pupils were encouraged to ask about the questions if they had any
inquiries. A retest was later sent to the same class to ensure the reliability of the questions.

Cronbach’s αs were calculated in SPSS Statistics 22 and the internal consistency was
shown to be adequate (the Cronbach’s αs for the questions ranged from a low 0.58
(How often do you feel that you have less money than your peers) to 0.74 (Parents tell
me to have healthy behaviours)). A few questions and answering alternatives were refor-
mulated. A second pilot study was performed in four school classes to test the validity of
the edited questions.

The principals asked their teachers to hand out the questionnaire. The questionnaires
were distributed to the adolescents in the classroom during ordinary class hours. The
questionnaire took approximately 30 minutes to complete. Questionnaires were sent
back to the researcher in June 2009. The aim of the questionnaire, confidentiality
measures, informed consent (which was given by the act of completing the questionnaire),
the voluntary nature of participation and the fact that one could withdraw one’s partici-
pation at any time were included on the first page of the questionnaire.

Ethical regulations and guidelines for humanistic and social science research in
Sweden were followed. The ethics committee at the Faculty of Medicine at Uppsala Uni-
versity in Sweden was consulted and the study was performed in accordance with ethical
standards and Swedish law (Law, 2003:460); the need to apply for ethical approval was
waived.

3.3. Study variables

Thirty-three questions (out of the 82 in the questionnaire) were used for analysis (appen-
dix). These questions focused on health-related behaviours (smoking, alcohol consump-
tion, physical activity, meal frequency, and unhealthy eating) and possible factors
associated with these behaviours.

3.3.1. Health behaviour variables
The health-related variables (five questions) acted as the outcome variables and concerned
whether the adolescents smoked, drank alcohol, exercised in their spare time, ate regularly
and consumed unhealthy food (e.g. ‘Do you smoke?’).

3.3.2. Socio-demographic variables
Socio-demographic variables (three questions concerning age, gender and whether the
adolescents felt that they had less money than their peers ‘How often do you feel that
you have less money than your peers?’) were included as potential confounders. Adoles-
cents’ self-perceived economic situation was used because it has been demonstrated as a
good measure of socio-economic status for adolescents in relation to health-related beha-
viours (Goodman, Huang, Schafer-Kalkhoff, & Adler, 2007).
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3.3.3. Variables concerning parental encouragement and health information at
school
Four questions asked about the pupils’main sources of information regardinghealth-related
behaviours. Another question concerned whether they received health-related information
at school. In addition, four questions dealt with whether the pupil’s parents encouraged
them to adopt healthy behaviours (e.g. ‘Agree or disagree with the statement: My parents
tell me not to smoke’). These were predictors in the analyses. Whether or not adolescents
went to health schools was included as an effect modifier in the interaction analyses.

3.3.4. To care or not about health communication
Four questions focused onhowmuch the adolescents cared about the health behaviour infor-
mation that was conveyed by parents (e.g. ‘Agree or disagree with the statement: I care about
whatmyparents say about physical activity’). Similar questions askedaboutwhether the ado-
lescents cared about the health behaviour information from their teachers (four questions),
friends (four questions) and themedia (four questions) (e.g. ‘Agree or disagreewith the state-
ment: “I care aboutwhatmedia (e.g. TV, internet,magazines)write/present about alcohol”’).
These were predictors in the analyses. Questions regarding health behaviour information
from friends (Hartup, 2005; Hesketh et al., 2005; Kuntsche, Simons-Morton, Fotiou, ter
Bogt, & Kokkevi, 2009; Zambon et al., 2010) and the media (Falk, Ivarsson, & Brynhildsen,
2010;Hesketh et al., 2005)were included because other studies have shown these factors to be
associated with health-related behaviours among adolescents.

3.4. Statistical analyses

The statistical analyses were carried out using SPSS Statistics 22. The analyses were per-
formed separately for adolescents in health-focused schools and adolescents in non-
health-focused schools and then for all adolescents together.

3.4.1. Frequency analysis
The first analysis was a frequency analysis of the variables included in the study.

3.4.2. Cross-tabulation analysis
The second analysis was a cross-tabulation analysis, which was performed to identify sig-
nificant differences between pupils attending health-focused schools and those attending
non-health-focused schools.

3.4.3. Poisson regression analyses
Poisson regression analyses were performed. The dependent variable for this part of the
study was the number of unhealthy behaviours (from 0 to 5) that adolescents reported.
Using the Poisson regression analyses, this factor was measured in relation to several
other variables including whether parents encouraged their adolescent children to adopt
healthy behaviours and whether adolescents cared about the health behaviour information
that was communicated to them by parents, teachers, friends and the media. The adoles-
cents’ gender, age and self-identified socio-economic status were also investigated in
relation to the number of unhealthy behaviours exhibited. First, univariate Poisson
regression analyses were performed on all of these variables in association with the
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number of unhealthy behaviours in the adolescents. A second Poisson regression analysis
involvingmultivariate analysis was also performed to examinewhether the associations sur-
vived adjustment for other factors. Univariate andmultivariate Poisson regression analyses
were also performed to determine whether the number of unhealthy behaviours was associ-
atedwith health behaviour information given byparents and teachers. Thenwe carried out a
third round of Poisson regression analyses, in whichwe performed both additive andmulti-
plicative interaction tests. These analyses were intended to determine whether attending a
health-focused school would protect against unhealthy behaviours in adolescents whose
parents did not encourage them to adopt healthy behaviours. These interaction analyses
were also intended to compare the number of unhealthy behaviours in adolescents who
were encouraged by their parents to adopt healthy behaviours with those who were not.
All Poisson regression analyses were performed with robust variance estimates. To
account for clustering of adolescents within school classes, we used generalised estimating
equations with an exchangeable correlation structure.

3.4.4. Correlation analysis
Finally, we used Pearson correlation analysis to measure the correlation between whether
adolescents cared about what their parents said about health-related behaviours with what
their teachers said regarding health-related behaviours.

4. Results

4.1. Frequency analysis

The frequency analysis (Table 1) indicated thatmore thanhalf of the adolescents in this study
exhibited one (29.9%) or two (27%) unhealthy behaviours and nearly 60% (59.6%) reported
two or more unhealthy behaviours. Approximately half of the adolescents (49.1%) reported
that their parents encouraged them to adopt healthy behaviours, while the majority (92.9%)
reported that they received health behaviour information at school. This high proportion
resulted in only limited variation in the answers regarding the level of health-related infor-
mation obtained at school. Thus, significant results regarding this factor could not be
obtained through Poisson regression analysis. Therefore, this variable was only included
in one of the Poisson regression analyses (Table 3) to study the association between the
number of unhealthy behaviours and the level of health-related information provided at
school. Nearly half of the adolescents reported that they mainly received health behaviour
information about diet, physical activity, smoking and alcohol from their teachers. The
second most common source of such information was the pupils’ parents (between 14%
and 24.8% depending on the type of health-related behaviour information) (appendix). In
addition, more than 40% of pupils reported that they cared about what their parents said
regarding health-related behaviours. In contrast, 20% reported that they cared about
health behaviour information provided by their teachers (Table 1).

4.2. Cross-tabulation analysis

A significantly higher proportion of adolescents at non-health-focused schools had
parents who encouraged them to adopt healthy behaviours (57.9% vs. 45.4%) (Table 1).
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Table 1. Characteristics of participants included in the study.a

Variables (number of responses)
Answer

alternatives

Schools with no
health focus Health schoolsb

P-value*

All schools
Frequency (%)
(number of
responses)

Frequency (%)
(number of
responses)

Frequency
(%)

Gender (492) Boys 42.5 (62) 51.4 (178) 48.8
Girls 57.5 (84) 48.6 (168) .069 51.2

Age (491) Age – 15 years 65.8 (96) 66.1 (228) 66.0
Age – 16 years 34.2 (50) 33.9 (117) .807 34.0

How often do you feel that you
have less money than your
peers? (487)

Fairly often or
always

10.3 (15) 10.5 (36) 10.5

Sometimes 20.7 (30) 20.5 (70) 20.5
Rather seldom 24.8 (36) 28.1 (96) 27.1
Never or almost
never

44.1 (64) 40.9 (140) .885 41.9

Number of unhealthy behaviours
(455)

No unhealthy
behaviour

10.9 (15) 10.4 (33) 10.5

One unhealthy
behaviour

32.8 (45) 28.6 (91) 29.9

Two unhealthy
behaviours

30.7 (42) 25.5 (81) 27.0

Three unhealthy
behaviours

11.7 (16) 19.8 (63) 17.4

Four unhealthy
behaviours

10.2 (14) 12.9 (41) 12.1

Five unhealthy
behaviours

3.6 (5) 2.8 (9) .308 3.1

Do you receive health
information in school? (476)

No 6.3 (9) 7.5 (25) 7.1

Yes 93.7 (133) 92.5 (309) .485 92.9
My parents encourage me to
adopt healthy behaviours (466)

Fully agree, agree
to some extent

57.8 (81) 45.4 (148) 49.1

Neither agree nor
disagree

39.3 (55) 50.6 (165) 47.2

Does not apply
very well, do not
agree at all

2.9 (4) 4.0 (13) 3.6

.047*
I care about what my parents say
about health-related
behaviours (468)

Fully agree, agree
to some extent

48.2 (68) 37.6 (123) 40.8

Neither agree nor
disagree

43.3 (61) 49.5 (162) 47.6

Does not apply
very well, do not
agree at all

8.5 (12) 12.8 (42) 11.5

.077
I care about what my friends say
about health-related
behaviours (470)

Fully agree, agree
to some extent

14.7 (21) 19.6 (64) 18.1

Neither agree nor
disagree

61.5 (88) 58.4 (191) 59.4

Does not apply
very well, do not
agree at all

23.8 (34) 22.0 (327) 22.5

.446
I care about what my teachers/
the school staff say about
health-related behaviours (469)

Fully agree, agree
to some extent

17.5 (25) 23.6 (77) 21.7

Neither agree nor
disagree:

42.6 (61) 53.7 (175) 50.3

(Continued )
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In addition, a higher proportion of adolescents in this group reported that they cared
about the health behaviour information provided by their parents (although this difference
was not significant). A significantly higher proportion of pupils at the health-focused
schools cared about what their teachers said about health-related behaviours (23.6% com-
pared with 17.5% at non-health-focused schools).

4.3. Poisson regression analyses

According to the univariate Poisson regression analyses (Table 2), all variables except for
gender and age were significantly associated with the number of unhealthy behaviours
reported. According to the multivariate Poisson regression analyses (Tables 2 and 3),
there were significant associations between the number of unhealthy behaviours and
only some of the investigated variables.

4.3.1. Parental encouragement and teacher health behaviour information
The Poisson regression analyses revealed that adolescents whose parents did not encou-
rage them to adopt healthy behaviours reported more unhealthy behaviours if the adoles-
cent went to a non-health-focused school (Table 2). Adolescents who neither agreed nor
disagreed that their parents encouraged them to adopt healthy behaviours reported 1.35
times as many unhealthy behaviours as those who agreed that their parents encouraged
them to adopt healthy behaviours (Table 2). However, at health-focused schools, this
factor did not affect the number of unhealthy behaviours reported.

The second Poisson regression analysis (Table 3) indicated that there were no signifi-
cant differences in the number of unhealthy behaviours depending on whether parents
encouraged their adolescent children to adopt healthy behaviours or whether the adoles-
cents received health behaviour information from teachers.

Table 1. Continued.

Variables (number of responses)
Answer

alternatives

Schools with no
health focus Health schoolsb

P-value*

All schools
Frequency (%)
(number of
responses)

Frequency (%)
(number of
responses)

Frequency
(%)

Does not apply
very well, do not
agree at all

39.9 (57) 22.7 (74) 27.9

.001*
I care about what media (TV,
internet, magazines, etc.)
present about health-related
behaviours (464)

Fully agree, agree
to some extent

19.6 (27) 27.6 (90) 25.2

Neither agree nor
disagree

56.5 (78) 55.8 (182) 56.0

Does not apply
very well, do not
agree at all

23.9 (33) 16.6 (54) 18.8

.054
aFrequency is presented separately for pupils at schools with an annual health-themed week and pupils at schools without
a particular health focus (with significance level presented by χ2). Frequency for all schools together is then presented.

bSchools with an annual health-themed week.
*Significance level at P < .05.
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Table 2. Number of unhealthy behaviours in adolescents (Poisson regression analysesb).

Variables Answer alternatives

Schools with no health focus Health schoolsa All schools

Univariate Multivariate Univariate Multivariate Univariate Multivariate

RR 95% CI RR 95% CI RR 95% CI RR 95% CI RR 95% CI RR 95% CI

Gender Female 1.16 0.87–1.54 1.20 0.97–1.50 1.06 0.91–1.24 1.00 0.87–1.15 1.09 0.95–1.26 1.09 0.96–1.22
Male 1 1 1 1 1 1

How old are you? 16 years 1.13 0.94–1.37 0.96 0.87–1.06 1.23 1.03–1.48* 1.13 0.96–1.33 1.18 1.00–1.38* 1.09 0.96–1.24
15 years 1 1 1 1 1 1

How often do you feel that you
have less money than your
peers?

Fairly often or always 1.32 0.85–2.03 0.96 0.67–1.38 1.35 1.13–1.62* 1.21 1.00–1.47 1.36 1.15–1.61* 1.17 0.99–1.38

Sometimes 1.65 1.36–2.01* 1.64 1.36–1.99* 1.10 0.93–1.31 1.14 0.97–1.33 1.28 1.09–1.52* 1.29 1.11–1.50*
Rather seldom 1.21 0.97–1.52 1.22 0.99–1.50 1.11 0.95–1.31 1.16 1.01–1.34 1.16 1.01–1.33* 1.17 1.03–1.32*
Never or almost never 1 1 1 1 1 1

My parents encourage me to
adopt healthy behaviours

Do not agree at all, does not
apply very well

1.70 1.16–2.49* 1.50 0.83–2.71 1.65 1.32–2.07* 1.01 0.86–1.19 1.72 1.40–2.10* 1.12 0.91–1.39

Neither agree nor disagree 1.56 1.27–1.92* 1.35 1.14–1.60* 1.22 1.06–1.39* 0.98 0.87–1.10 1.30 1.15–1.48* 1.08 0.95–1.23
Agree to some extent, fully
agree

1 1 1 1 1 1

I care about what my parents
say about health-related
behaviours

Do not agree at all, does not
apply very well

2.18 1.73–2.74* 1.26 0.88–1.79 2.19 1.73–2.77* 1.59 1.20–2.11* 2.22 1.86–2.66* 1.53 1.22–1.92*

Neither agree nor disagree 1.61 1.32–1.96* 1.20 0.87–1.65 1.71 1.41–2.08* 1.37 1.14–1.64* 1.66 1.43–1.93* 1.34 1.12–1.60*
Agree to some extent, Fully
agree

1 1 1 1 1 1

I care about what my teachers/
the school staff say about
health-related behaviours

Do not agree at all, does not
apply very well

0.46 0.37–0.57* 0.58 0.38–0.88* 0.44 0.35–0.55* 0.52 0.40–0.67* 0.43 0.37–0.52* 0.56 0.45–0.70*

(Continued )
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Table 2. Continued.

Variables Answer alternatives

Schools with no health focus Health schoolsa All schools

Univariate Multivariate Univariate Multivariate Univariate Multivariate

RR 95% CI RR 95% CI RR 95% CI RR 95% CI RR 95% CI RR 95% CI

Neither agree nor disagree 0.72 0.62–0.84* 0.74 0.58–0.94* 0.71 0.60–0.84* 0.75 0.62–0.90* 0.71 0.62–0.81* 0.76 0.65–0.89*
Agree to some extent, fully
agree

1 1 1 1 1 1

I care about what my friends
say about health-related
behaviours

Do not agree at all, does not
apply very well

0.63 0.46–0.86* 1.08 0.74–1.57 0.64 0.51–0.79* 1.12 0.81–1.53 0.61 0.51–0.73* 1.12 0.87–1.43

Neither agree nor disagree 0.90 0.68–1.18 1.12 0.88–1.43 0.81 0.71–0.94* 1.05 0.85–1.30 0.81 0.72–0.92* 1.07 0.92–1.25
Agree to some extent, fully
agree

1 1 1 1 1 1

I care about what media (TV,
internet, magazines, etc.) say
about health-related
behaviours

Do not agree at all, does not
apply very well

0.62 0.48–0.80* 0.96 0.71–1.30 0.66 0.51–0.84* 1.29 0.90–1.85 0.63 0.53–0.75* 1.14 0.88–1.47

Neither agree nor disagree 0.73 0.58–0.92* 0.92 0.68–1.25 0.78 0.66–0.91* 1.06 0.88–1.27 0.75 0.66–0.85* 0.99 0.86–1.14
Agree to some extent, fully
agree

1 1 1 1 1 1

Note: RR, rate ratio – number of unhealthy behaviours; CI, confidence interval.
aSchools with an annual health-themed week.
bPerformed with robust variance estimates. To account for clustering of adolescents within school classes, generalised estimating equations with an exchangeable correlation structure were used.
*Statistically significant at 95% CI.
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The multiplicative interaction Poisson regression analysis (Figure 2) confirmed this
finding by revealing a very small significant (P-value .014) difference in the number
of unhealthy behaviours between adolescents whose parents did not encourage them
to adopt healthy behaviours at health-focused schools and those at non-health-
focused schools. In this case, pupils at health-focused schools reported 0.177 fewer
unhealthy behaviours than those at other schools. The corresponding additive inter-
action analysis with Poisson regression showed the same findings. However, the univari-
ate analyses in the second Poisson regression analysis (Table 3) revealed that
adolescents reported fewer unhealthy behaviours if their parents encouraged them to
adopt healthy behaviours (0.59 fewer for pupils at non-health-focused schools and
0.71 fewer for pupils at health-focused schools). This finding was confirmed by the mul-
tiplicative interactive analysis, which revealed that pupils at health-focused schools had
0.426 fewer unhealthy behaviours and those at non-health-focused schools had 0.936
fewer unhealthy behaviours (Figure 2). The corresponding additive interaction analysis
showed the same results.

Figure 2. Number of unhealthy behaviours in adolescents (interaction between adolescent groups).
Multivariate multiplicative interaction analysis with robust variance estimates (account for clustering
of adolescents within school classes) using Poisson regression. Adjusted for age, gender and how
often adolescents feel that they have less money than their peers. †Schools with an annual health-
themed week. *Statistically significant at the 95% CI. Significant interaction, P-value .014.

Table 3. Number of unhealthy behaviours in adolescents (Poisson regression analysesa).
Univariate
analyses

Multivariate
analysisb

RR 95% CI RR 95% CI

Adolescents who receive health information in school and whose parents
encourage them to adopt healthy behaviours

0.71 0.57–0.89a 0.97 0.77–1.22

Adolescents who do not receive health information in school but whose parents
encourage them to adopt healthy behaviours

0.59 0.40–0.88a 0.92 0.69–1.23

Adolescents who receive health information in school but whose parents do not
encourage them to adopt healthy behaviours

0.92 0.79–1.09 1.04 0.86–1.25

Adolescents who do not receive health information in school and whose parents
do not encourage them to adopt healthy behaviours

1 1

Note: RR, rate ratio; CI, confidence interval.
aPerformed with robust variance estimates. To account for clustering of adolescents within school classes, generalised esti-
mating equations with an exchangeable correlation structure were used.

bRR adjusted for age, gender, how often adolescents feel that they have less money than their peers and whether adoles-
cents care about what parents, teachers, friends and media say regarding health-related behaviours.
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Among the adolescents who were encouraged by their parents to adopt healthy beha-
viours, those at health-focused schools had more unhealthy behaviours (0.333 more) than
those at non-health-focused schools according to multiplicative interaction analysis
(Figure 2). The additive interaction analysis and the second univariate Poisson regression
analyses showed the same results.

4.3.2. To care or not about health behaviour information
Adolescents at health-focused schools who reported not caring what their parents said
about health-related behaviours had more unhealthy behaviours (1.59) than those who
reported that they cared (Table 2). In non-health-focused schools, there was no significant
difference in the number of unhealthy behaviours depending on whether adolescents
cared about health behaviour information communicated by parents or not. When
pupils from both types of schools were investigated together, however, adolescents had sig-
nificantly more unhealthy behaviours (1.53) if they did not care about what their parents
said about health-related behaviours. Adolescents in both health-focused schools and non-
health-focused schools who did not care about health information from teachers had fewer
unhealthy behaviours (0.56) than those who cared about such information.

4.4. Correlation analysis

The correlation analysis showed that when adolescents cared about what their parents said
regarding health-related behaviours, they were less likely to care what their teachers said,
and vice versa (Pearson correlation coefficient −0.657 with a significant P-value (P < .01)).

5. Discussion

The purpose of this study was to explore the number of unhealthy behaviours in Swedish
adolescents with regard to health behaviour information communicated by parents and
teachers. Nearly 60% of adolescents reported having more than one unhealthy behaviour.
This large proportion is alarming because multiple unhealthy behaviours increase the risk
of numerous diseases later in life. Fifty percent of US adolescents were reported to have
two or more unhealthy behaviours in 2002 (Kulbok & Cox, 2002). Multiple unhealthy
behaviours have been found to be common among adolescents in many studies
(Durkee et al., 2016; Eaton et al., 2012; Faeh et al., 2006; Meader et al., 2016; Ottevaere
et al., 2011; Wiefferink et al., 2006), including studies of adolescents in Europe and
Sweden (Durkee et al., 2016; Ottevaere et al., 2011).

Despite previous studies reporting that adolescents are particularly strongly influenced
by their families (Novak & Pelaez, 2004; Szapocznik, Coatsworth, Glantz, & Meyer, 1999),
only half of the adolescents in the current study reported that their parents encouraged
them to adopt healthy behaviours. Earlier studies have found that parents telling their ado-
lescent children not to smoke or consume alcohol greatly affects the children’s behaviour
(Newman et al., 2008; Tobler & Komro, 2010). However, few studies have examined health
behaviour information communicated by parents in association with other behaviours and
with multiple unhealthy behaviours in adolescents. This study found that it is important
that parents encourage their children to adopt healthy behaviours to decrease the risk of
developing multiple unhealthy behaviours. This finding is an addition to earlier literature
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(Clark et al., 2006; Folkhälsomyndigheten, 2014a; Halliday, Palma, Mellor, Green, &
Renzaho, 2014; Newman et al., 2008; Nilsson, 2010; Tobler & Komro, 2010). The initial
analyses in the current study found that adolescents at non-health-focused schools
reported a higher number of unhealthy behaviours if their parents did not encourage
them to adopt healthy behaviours (Table 2). Yet, this was not true for adolescents who
attended health-focused schools. This suggests that health-focused schools protect
against the risk of increased unhealthy behaviours associated with parents not encouraging
their adolescent children to adopt healthy behaviours. However, our subsequent analyses
did not confirm this.

The first interaction test (Figure 2) compared adolescents who were not encouraged by
their parents to adopt healthy behaviours and did attend health-focused schools with those
who did not attend such schools. The results indicated that there was no significant differ-
ence in the number of unhealthy behaviours between these two groups. In other words,
attending a health-focused school did not compensate for a lack of health behaviour infor-
mation communicated fromone’s parents.Health-promoting initiatives and their effects on
health behaviours are well studied and this finding is in line with these studies, i.e. that
health-promoting initiatives have often shown to be limited (Thompson, 1978; Van Cau-
wenberghe et al., 2010; Wiehe, Garrison, Christakis, Ebel, & Rivara, 2005) or unclear
(Mukoma & Flisher, 2004; St Leger, 1999). Univariate analyses in the second Poisson
regression (Table 3) revealed that the number of unhealthy behaviours was lower in adoles-
cents at both health-focused schools and non-health-focused schools when their parents
encouraged them to adopt healthy behaviours. The second interaction test (Figure 2) con-
firmed this finding. Thus, our results reinforce those of earlier studies showing that it is
important for parents to encourage their children to adopt healthy behaviours (Clark
et al., 2006; Folkhälsomyndigheten, 2014c; Halliday et al., 2014; Newman et al., 2008;
Nilsson, 2010; Tobler & Komro, 2010). However, similar studies comparing adolescents
at health-focused schools and non-health-focused schools have not been performed in
Sweden. Therefore, it is difficult to truly compare the current results with those of previous
works. The current results highlight the importance of parents (Table 3) encouraging their
children to adopt healthy behaviours regardless of whether the adolescent attends a health-
focused school or not. However, the secondmultivariate PoissonRegression analysis (Table
3) found no significant differences in the number of unhealthy behaviours depending on
whether or not parents encourages their children to adopt healthy behaviours. The impor-
tance of this encouragement may thus be mediated by other factors, such as whether ado-
lescents care about the health-related information they receive.

In the current study, just over 40% of participants reported that they care about what
their parents say about health behaviours. As predicted in our hypothesis, adolescents who
reported that they care about health behaviour information communicated by their
parents exhibited fewer unhealthy behaviours than those who did not (Table 2). This is
an interesting finding because it implies that it is insufficient for parents to encourage
their adolescent children to adopt healthy behaviours—the adolescents must also care
about the information that is communicated to them. To our knowledge, an association
between multiple unhealthy behaviours and adolescents caring about health behaviour
information communicated to them by their parents has not previously been identified.

Almost all adolescents in this study reported that they receive health behaviour infor-
mation at school and teachers were reported to be the most common source of
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information regarding health behaviours. In Sweden, school is an important arena for ado-
lescents to receive information regarding health behaviours. Interestingly, adolescents at
health-focused schools cared about what their teachers said regarding health behaviours
to a greater extent than those at non-health-focused schools. However, those at health-
focused schools exhibited more unhealthy behaviours than their counterparts at non-
health-focused schools. One potential explanation for this is that the parents of pupils
at non-health-focused schools were more likely to encourage their children to adopt
healthy behaviours. Another possible explanation is that the health-focused schools
may have introduced an annual health-themed week because of their awareness that
pupils exhibited many unhealthy behaviours. Health-promoting initiatives and their
effects on health behaviours are well studied and the latter have often been shown to be
limited (Thompson, 1978; Van Cauwenberghe et al., 2010; Wiehe et al., 2005) or
unclear (Mukoma & Flisher, 2004; St Leger, 1999). Health-themed weeks in Swedish
schools have only been scientifically evaluated by one national project, ‘A Healthier
Sweden’ (‘Ett Friskare Sverige’) (Statens Folkhälsoinstitut, 2011). This project evaluated
health-themed weeks at various institutions in Sweden, including schools. Our study pro-
vides the first investigation specific to health-themed weeks in Swedish schools. Although,
our study is not an evaluation of health schools in Sweden, the findings of the current
study are similar to the results of ‘A Healthier Sweden’, which found that health weeks
increased knowledge of healthy behaviours but were not associated with actual behaviour.

Nearly 80% of the adolescents in our study reported that they did not care about what
their teachers told them regarding health-related behaviours. Unexpectedly, adolescents
who cared about health behaviour information from teachers had more unhealthy beha-
viours than those who did not. To our knowledge, whether or not adolescents care about
health behaviour information from teachers and an association with multiple unhealthy
behaviours has not been investigated previously.

Rosenthal and Reichler (1994) argued that a communication source needs to be cred-
ible for the information to be persuasive. Teachers’ credibility among adolescents regard-
ing information about health behaviours may be lower than that of parents. According to
Cutler and Lleras-Muney (2006), adolescents place different levels of priority on different
sources of health information ‘depending on their informational content and their per-
ceived credibility’. Adolescents who cared about what their parents said regarding
health behaviours in this study did not care about what their teachers said and vice
versa. Teachers’ credibility regarding information on health behaviours may therefore
be lower among adolescents who are encouraged to adopt healthy behaviours by their
parents. In contrast, teacher’s credibility on this issue may be higher among adolescents
who do not receive such encouragement from their parents.

If the most effective sources of health information are those that are credible, it is
important for teachers (as the most frequently encountered source of health behaviour-
related information) to have a high degree of credibility among adolescents. Teachers
may have to work harder to gain credibility among their pupils with regard to health
behaviour information. Frelin (2010, 2012) discussed the need for teachers to be accepted
by adolescents to be successful at teaching them. This acceptance could also be important
for gaining credibility. Frelin (2010, 2012) also emphasised the importance of teachers
having a close relationship with pupils because this relationship affects students’ academic
performance. This may also be true for ensuring that health behaviour communication is
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effective. Previous studies have reported that disengagement and poor teacher–student
relationships are associated with unhealthy behaviours such as drug use (Fletcher,
Bonell, & Hargreaves, 2008). In contrast, engagement and positive teacher–student
relationships improve efforts to combat smoking in schools (Aveyard et al., 2004; Sell-
strom & Bremberg, 2006; West, Sweeting, & Leyland, 2004).

Similarly, the quality of parent–child relationships and their association with health-
related behaviours in adolescents has been studied in relation to smoking. The results
showed that this factor was an important factor determining whether adolescents
smoke (Fleming, Kim, Harachi, & Catalano, 2002; Karcher & Finn, 2005; Tilson,
McBride, Lipkus, & Catalano, 2004). Previous works have also suggested that parent–
child relationships may mediate adolescents’ health-related behaviours, such as alcohol
use, eating habits and physical activity (Riesch, Anderson, & Krueger, 2006). In the
current study, however, we found that parents’ encouragement is decreasing the likelihood
of adolescents engaging in multiple unhealthy behaviours. Although the importance of
parents’ actions to adolescents’ health-related behaviours has already been established,
previous studies investigated only single behaviours. Similar to the results of earlier
studies (Newman et al., 2008; Tobler & Komro, 2010), those of the current work
suggest that it is important for parents to encourage their adolescent children to adopt
healthy behaviours. However, all adolescents should have the same chance of adopting
healthy behaviours, regardless of whether their parents encourage them to be healthy or
not. Therefore, it is important that communication of health behaviour-related infor-
mation by teachers is effective at reducing unhealthy behaviours in adolescents. One
way of ensuring this is for teachers to work to gain credibility among their pupils. This
suggestion needs to be tested longitudinally to assess whether improved credibility is
associated with a lower number of unhealthy behaviours in adolescents. Furthermore, it
may be important to involve parents in the school health work to influence them to encou-
rage their children to adopt healthy behaviours.

5.1. Methodological considerations

One of this study’s strengths is that it includes a representative sample of adolescents in
Sweden in terms of the proportions of pupils from urban and rural areas as well as the
level of parental education and pupils’ grades. We surveyed representative samples of
both the health-focused schools and non-health-focused schools, which suggests that
the comparisons between the two groups are valid. However, more pupils at health-
focused schools than non-health-focused schools were included as a result of drop-out
after the schools were chosen initially. The proportion of all schools in Sweden that
have an annual health-themed week is unknown. Among the schools in this study,
70.3% had such a week. However, this percentage is probably greater than the national
average of schools with health weeks, which may have affected the results. Another poss-
ible limitation of the study is that the findings are based on the adolescents’ questionnaires
responses. The data are based on subjective experiences, which raises the possibility of
response bias. A third potential limitation is the thresholds used in this study to define
healthy behaviours. For example, the World Health Organisation (2016) recommends 1
hour of physical activity per day for adolescents. In this study, we considered exercising
at least two to three times per week for more than 30 minutes as the threshold for
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healthy physical activity. The threshold values were set to ensure sufficient numbers of
adolescents were included on both sides of the thresholds to facilitate data analysis.

6. Conclusions

We investigated unhealthy behaviours in Swedish adolescents and health behaviour infor-
mation communicated by parents and teachers in health-focused schools and non-health-
focused schools. The number of unhealthy behaviours was lower among adolescents
whose parents encouraged them to adopt healthy behaviours. Furthermore, caring
about what one’s parents said regarding health behaviours was associated with fewer
unhealthy behaviours. Attending a health-focused school did not compensate for a lack
of information regarding health behaviours from one’s parents. In fact, adolescents at
health-focused schools had more unhealthy behaviours than those at non-health-
focused schools. Those at health-focused schools cared more about what their teachers
said regarding health behaviours than others. However, caring about health behaviour
information conveyed by teachers was actually associated with a higher number of
unhealthy behaviours. Attending a health-focused school and caring about health behav-
iour information communicated by teachers were not related to a lower number of
unhealthy behaviours in adolescents. These findings highlight the importance of
parents encouraging their adolescent children to adopt healthy behaviours to decrease
the risk of children adopting multiple unhealthy behaviours. It is also important that ado-
lescents care about what their parents say regarding health-related behaviours. These
results indicate the importance of involving parents in the school health work to encou-
rage their adolescent children to adopt healthy behaviours.

Further studies on parents’ communication to adolescents regarding health behaviours
are needed as are studies on multiple unhealthy behaviours in adolescents and those beha-
viours’ association with the level of health behaviour information communicated by tea-
chers. Furthermore, studies are needed that examine the association between adolescents
caring about the health behaviour information communicated by their parents and tea-
chers and healthy behaviours. Finally, the importance of parents’ and teachers’ credibility
with adolescents should be investigated to identify possible associations between health
behaviours and health behaviour information communicated by parents and teachers.
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Appendix. Variables and distribution of answers

Characteristics Variables (number of responses) Answer alternatives
Frequency

(%)

Gender Gender (492) Boys 48.8
Girls 51.2

Age Age (491) Age – 15 years 66.0
Age – 16 years 34.0

Socio-economic group How often do you feel that you have
less money than your peers? (487)

Fairly often or always 10.5

Sometimes 20.5
Rather seldom 27.1
Never or almost never 41.9

Regularity of meal habits How often do you eat the following meal
during a regular week?

Breakfast (491) Rarely or never 7.9
1–3 days 13.9
4–6 days 14.9
Every day 63.3

Cooked lunch (486) Rarely or never 3.7
1–3 days 9.9
4–6 days 28.0
Every day 58.4

Cooked food in the evening (487) Rarely or never 7.0
1–3 days 10.5
4–6 days 17.6
Every day 64.9

I eat at least two meals regularly every daya

(485)
Disagree 34.3

Agree 65.2
Consumption of unhealthy
foods

How often do you eat the following during
a regular week?

Crisps and fries (483) Rarely or never 57.6
1–3 days 38.9
4–6 days 2.7
Every day 0.8

Candy (488) Rarely or never 25.0
1–3 days 64.1
4–6 days 8.6
Every day 2.3

Soft drinks (487) Rarely or never 28.5
1–3 days 52.4
4–6 days 14.6
Every day 4.5

Rarely or never consume chips/fries, candy
and soft drinks or a maximum of one of
these 1–3 times/weeka (485)

Disagree 68.0

Agree 32.0
Exercise How often do you exercise in your spare

time more than 30 minutes so that you
get out of breath or sweat? (481)

Every day 10.4
4–6 times per week 31.4
2–3 times per week 34.9
Once a week 9.6
1–3 times per month 6.4
Less than once a month 4.0
Never 3.3

Exercise at least 2–3 times per week more
than 30 minutes so that I get out of
breath or sweata (481)

Disagree 23.3

Agree 76.7
Smoking Do you smoke? (484) I have never smoked 67.1

I have stopped 8.1

(Continued )
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Appendix. Continued.

Characteristics Variables (number of responses) Answer alternatives
Frequency

(%)

I smoke occasionally 16.5
I smoke daily 8.3

Smokinga (484) No (I have never smoked,
I have stopped)

75.2

Yes (I smoke occasionally
or daily)

24.8

Alcohol consumption Do you drink alcohol so that you become
drunk? (478)

Never 52.3

Every second month or
less

22.4

About once a month 13.4
About 2–4 times per
month

9.4

About 2–3 times/week 0.8
4 times/week or more 1.7

No alcohol consumption so that I get
drunka (478)

Disagree 47.7

Agree 52.3
Total number of unhealthy
behaviours

Number of unhealthy behavioursb (455) No unhealthy behaviour 10.5

One unhealthy behaviour 29.9
Two unhealthy
behaviours

27.0

Three unhealthy
behaviours

17.4

Four unhealthy
behaviours

12.1

Five unhealthy
behaviours

3.1

Main source for health
knowledge

From where do you mainly get your
knowledge about diet? (468)

Teachers at school 42.1

School nurse 3.8
Media 13.9
Friends 5.8
Physician 4.3
Parents 24.8
Other 3.3
Do not remember 2.0

From where do you mainly get your
knowledge about physical activity? (470)

Teachers at school 49.8

School nurse 1.5
Media 8.3
Friends 7.0
Physician 4.3
Parents 14.0
Other 13.0
Do not remember 2.1

From where do you mainly get your
knowledge about smoking? (469)

Teachers at school 43.7

School nurse 7.9
Media 9.2
Friends 11.7
Physician 3.6
Parents 15.6
Other 4.1
Do not remember 4.2

From where do you mainly get your
knowledge about alcohol consumption?
(471)

Teachers at school 42.4

School nurse 4.7

(Continued )
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Appendix. Continued.

Characteristics Variables (number of responses) Answer alternatives
Frequency

(%)

Media 7.0
Friends 13.4
Physician 2.1
Parents 20.0
Other 5.1
Do not remember 5.3

School health information How do you receive health information in
school? (tick as many answering
alternatives as appropriate) (476)

Health as its own school
subject

27.8

Ordinary school classes 33.5
Health theme days 52.9
Other theme days 22.2
Information by the school
nurse

21.1

Visit in class by other
proficient person

11.3

Study visit 4.0
Other 5.2
Do not get health
information in school

7.1

Parental health communication Agree or disagree with the statement: ‘My
parents tell me to eat healthy’ (488)

Fully agree 19.9

Agree to some extent 31.6
Neither agree nor
disagree

28.9

Does not apply very well 9.4
Do not agree at all 10.2

Agree or disagree with the statement: ‘My
parents tell me to be physically active’
(483)

Fully agree 22.6

Agree to some extent 31.9
Neither agree nor
disagree

24.0

Does not apply very well 11.4
Do not agree at all 10.1

Agree or disagree with the statement: ‘My
parents tell me to not smoke’ (482)

Fully agree 63.5

Agree to some extent 16.6
Neither agree nor
disagree

8.7

Does not apply very well 3.9
Do not agree at all 7.3

Agree or disagree with the statement: ‘My
parents tell me to not consume alcohol’
(481)

Fully agree 38.9

Agree to some extent 30.1
Neither agree nor
disagree

19.9

Does not apply very well 4.4
Do not agree at all 6.7

Parental health communication
– total scores

Parents tell me to have healthy
behaviours in general (466) c

Fully agree

Agree to some extent 49.2
Neither agree nor
disagree

47.2

Does not apply very well
Do not agree at all 3.6

(Continued )
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Appendix. Continued.

Characteristics Variables (number of responses) Answer alternatives
Frequency

(%)

Adolescent value of parental
health communication

Agree or disagree with the statement: ‘I
care about what my parents say about
diet’ (481)

Fully agree 14.8

Agree to some extent 30.1
Neither agree nor
disagree

30.3

Does not apply very well 14.8
Do not agree at all 10.0

Agree or disagree with the statement: ‘I
care about what my parents say about
physical activity’ (485)

Fully agree 17.1

Agree to some extent 33.4
Neither agree nor
disagree

30.5

Does not apply very well 10.9
Do not agree at all 8.1

Agree or disagree with the statement: ‘I
care about what my parents say about
smoking’ (486)

Fully agree 37.7

Agree to some extent 28.8
Neither agree nor
disagree

17.7

Does not apply very well 7.6
Do not agree at all 8.2

Agree or disagree with the statement: ‘I
care about what my parents say about
alcohol’ (481)

Fully agree 28.7

Agree to some extent 25.6
Neither agree nor
disagree

25.3

Disagree to some extent 9.8
Totally disagree 10.6

Adolescent value of parental
health communication – total
scores

I care about what my parents say about
having healthy behaviours (468) c

Fully agree 40.8

Agree to some extent
Neither agree nor
disagree

47.7

Does not apply very well 11.5
Do not agree at all

Adolescent value of friend health
communication

Agree or disagree with the statement: ‘I
care about what my friends say about
diet’ (483)

Fully agree 8.1

Agree to some extent 24.4
Neither agree nor
disagree

32.5

Does not apply very well 19.9
Do not agree at all 15.1

Agree or disagree with the statement: ‘I
care about what my friends say about
physical activity’ (482)

Fully agree 10.4

Agree to some extent 27.4
Neither agree nor
disagree

38.6

Does not apply very well 13.9
Do not agree at all 9.7

Agree or disagree with the statement: ‘I
care about what my friends say about
smoking’ (486)

Fully agree 37.7

Agree to some extent 28.8
Neither agree nor
disagree

17.7

Does not apply very well 7.6
Do not agree at all 13.3

(Continued )

HEALTH PSYCHOLOGY AND BEHAVIORAL MEDICINE 255



Appendix. Continued.

Characteristics Variables (number of responses) Answer alternatives
Frequency

(%)

Agree or disagree with the statement: ‘I
care about what my friends say about
alcohol’ (482)

Fully agree 13.3

Agree to some extent 25.7
Neither agree nor
disagree

33.8

Does not apply very well 13.3
Do not agree at all 13.9

Adolescent value of friend health
communication – total scores

I care about what my friends say about
having healthy behaviours (470) c

Fully agree 18.1

Agree to some extent
Neither agree nor
disagree

59.4

Does not apply very well 22.5
Do not agree at all

Adolescent value of teachers/
school staff health
communication

Agree or disagree with the statement: ‘I
care about what my teachers/the school
staff say about diet’ (482)

Fully agree 9.3

Agree to some extent 26.3
Neither agree nor
disagree

28.4

Does not apply very well 18.9
Do not agree at all 17.0

Agree or disagree with the statement: ‘I
care about what my teachers/the school
staff say about physical activity’ (481)

Fully agree 10.2

Agree to some extent 25.8
Neither agree nor
disagree

34.9

Does not apply very well 15.2
Do not agree at all 13.9

Agree or disagree with the statement: ‘I
care about what my teachers/the school
staff say about smoking’ (486)

Fully agree 22.6

Agree to some extent 24.1
Neither agree nor
disagree

22.8

Does not apply very well 11.3
Do not agree at all 19.1

Agree or disagree with the statement: ‘I
care about what my teachers/the school
staff say about alcohol’ (483)

Fully agree 15.9

Agree to some extent 21.1
Neither agree nor
disagree

27.1

Does not apply very well 15.1
Do not agree at all 20.7

Adolescent value of teachers/
school staff health
communication – total scores

I care about what my teachers/the
school staff say about having healthy
behaviours (469) c

Fully agree 21.7

Agree to some extent
Neither agree nor
disagree

50.3

Does not apply very well 27.9
Do not agree at all

Adolescent value of media
health communication

Agreeordisagreewith thestatement: ‘I careabout
whatmedia (e.g. TV, internet,magazines)write/
present about diet’ (481)

Fully agree 6.0

Agree to some extent 23.1
Neither agree nor
disagree

33.3

(Continued )
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Appendix. Continued.

Characteristics Variables (number of responses) Answer alternatives
Frequency

(%)

Does not apply very well 19.7
Do not agree at all 17.9

Agree or disagree with the statement: ‘I
care about what media (e.g. TV, internet,
magazines) write/present about physical
activity’ (480)

Fully agree 9.0

Agree to some extent 23.1
Neither agree nor
disagree

37.9

Does not apply very well 15.8
Do not agree at all 14.2

Agree or disagree with the statement: ‘I
care about what media (e.g. TV, internet,
magazines) write/present about
smoking’ (486)

Fully agree 22.6

Agree to some extent 24.1
Neither agree nor
disagree

22.8

Does not apply very well 11.3
Do not agree at all 19.1

Agree or disagree with the statement: ‘I
care about what media (e.g. TV, internet,
magazines) write/present about alcohol’
(483)

Fully agree 15.9

Agree to some extent 21.1
Neither agree nor
disagree

27.1

Does not apply very well 15.1
Do not agree at all 20.7

Adolescent value of media
health communication – total
scores

I care about what media (e.g. TV,
internet, magazines) say about
having healthy behaviours (464) c

Fully agree 25.2

Agree to some extent
Neither agree nor
disagree

56.0

Does not apply very well 18.8
Do not agree at all

Note: Bold letters are measures used in the Poison regression analyses.
aCut off for healthy vs. unhealthy behaviour.
bOut of the criteria for healthy vs. unhealthy behaviours (the cut offs for healthy behaviours), the percentages of adoles-
cents having, zero, one, two, three, four and five unhealthy behaviours were calculated.

cPoints were given for each answering alternative. ‘Fully agree’ gave 20 points, ‘Agree to some extent’ gave 15 points,
‘Neither agree nor disagree’ gave 10 points. ‘Does not apply very well’ gave 5 points and ‘Do not agree at all’ gave 0
points. A total score (between 0 and 80) was calculated (for each adolescent, giving an indication of how much impor-
tance the adolescents placed on different health behaviour sources). 0–20 points represented ‘Does not apply very well’
(the adolescent did not place any importance to what was communicated), 25–55 points represented ‘Neither agree nor
disagree’ (the adolescent was neutral to what was communicated) and 60–80 points represented ‘Fully agree, agree to
some extent’ (the adolescent placed high importance to what was communicated). The same system was used to calcu-
late the adolescents’ experience of whether their parents encouraged them to adopt a healthy lifestyle or not.
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