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Abstract

Objective: Socio-economic status (SES) has been positively associated with physical
activity (PA) levels in adolescents. In order to tackle these social inequalities,
information is needed about the underlying mechanisms of this association. The
present study aimed to investigate the potential mediating role of psychosocial
correlates of PA on the relationship between SES and PA in European adolescents.
Design: Cross-sectional study testing the mediating role of psychosocial correlates
in the SES-PA association using the product-of-coefficients test of MacKinnon.
Setting: Ten European cities in nine different countries, the HELENA (Healthy
Lifestyle in Europe by Nutrition in Adolescence) Study.

Subjects: Adolescents (n 2780) aged 12:5-17-49 vyears self-reported on PA
(moderate-to-vigorous intensity PA and total PA), SES indicators (education of the
mother and Family Affluence Scale) and psychosocial correlates of PA (stage of
change, attitudes, awareness, modelling, social support, self-efficacy, benefits,
barriers and environmental correlates).

Resuldts: SES (Family Affluence Scale) was significantly associated with moderate-
to-vigorous intensity PA. According to single-mediator models, this association
was significantly mediated by stage of change (1= 3-6, P=<0-001), awareness
(t=2-7, 0-:001<P=0-01), modelling (+=4-8, P=0-001), self-efficacy (= 2-5,
0-01<P=0-05), barriers (+=2-7, 0-001<P=0-01) and environmental (z=3-0,
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0-001<P=0-01) correlates of PA. The multiple-mediators model showed that the
mediating role of the combination of these psychosocial correlates was also

significant (1= 6-2, P=0-001).

Conclusions: Adolescents with low family wealth scored lower on stage of change,
awareness, modelling, self-efficacy and environmental correlates of PA, and higher
on PA barriers, which in turn resulted in lower levels of moderate-to-vigorous PA.
Future interventions should target these individual and environmental constructs in
order to tackle and intervene on social inequalities in PA among adolescents.

International health guidelines recommend adolescents to
engage in 60 min or more of moderate-to-vigorous physical
activity (MVPA) each day”. Regular physical activity (PA)
in adolescents is related to beneficial health outcomes
during adolescence™? and adulthood™. However, previous
studies using objective and subjective assessment methods
revealed that the majority of adolescents are not sufficiently
active®”. As a result, the promotion of PA in adolescent
populations has become an international health concern.

Recent reviews have revealed socio-economic inequalities
in PA, showing that adolescents with lower socio-economic
status (SES) are less physically active than those with
higher SES®®. In order to overcome these socio-economic
differences, information is needed about the factors
influencing the relationship between SES and PA in ado-
lescents. At present, little is known about the underlying
mechanisms of this association. One Canadian study,
using focus groups, revealed that environmental factors
are very important for adolescents with low SES to engage
in PA, while intrapersonal and social factors are essential
among both high- and low-SES adolescents'”. To our
knowledge, no other qualitative or quantitative studies
have investigated the factors influencing socio-economic
differences in adolescents’ levels of PA. Therefore, the
aim of the present study was to conduct an in-depth
analysis of the SES-PA association in adolescents.

Data collected during the HELENA (Healthy Lifestyle
in Europe by Nutrition in Adolescence) Study® provide the
opportunity to examine the SES-PA association more thor-
oughly. The HELENA cross-sectional study, conducted in ten
European cities in nine different countries, revealed different
self-reported PA patterns according to gender, age, weight
status and SES in adolescents aged 12-5 to 17-5 years™”. As
well as these demographic and biological variables, other
traditional correlates of physical activity, i.e. psychosocial
factors >V including stage of change, attitudes, awareness,
modelling, social support, self-efficacy, benefits and barriers,
and environmental correlates of PA, were also investigated.
The present study examined to what extent SES differences
in these theoretical psychosocial factors account for SES
variations in PA. SES was already found to be associated with
attitudes and beliefs about healthy lifestyles"®. Therefore it
is hypothesized that SES may contribute to inequalities in
psychosocial correlates of physical activity, which in turn
influence physical activity levels. In addition, previous
research in Australian adolescents regarding another health
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behaviour, namely diet, already revealed that individual,
social and environmental factors were strong mediators of
SES inequalities in eating behaviour™®. Consequently, the
objective of the present study was to investigate the potential
mediating role of psychosocial correlates of PA on the rela-
tionship between SES and PA in European adolescents
participating in the HELENA Study.

Methods

Study design, procedure and participants

The original objective of the HELENA Study was to collect
data on nutritional status and lifestyle across a random
sample of European adolescents using the same meth-
odology (i.e. strict standardization of the fieldwork) in
ten city centres'*'> Details on the study design and
sampling procedures can be found elsewhere™>.

In brief, adolescent boys and girls aged 12-5 to 17-49
years in ten European cities (see Table 1) formed the basis
for a random cluster sampling of adolescents stratified by
geographical location, age and SES. Adolescents were
recruited through schools and questionnaires were handed
out during classes and filled in immediately. A signed
informed consent form was obtained from both the ado-
lescents and the parents. Study protocols were approved by
the Ethical Committee of each centre involved®.

A total of 3051 adolescents completed at least 75% of
the PA questionnaire (= inclusion criterion in the HELENA
Study)™, 3390 completed at least 75 % of the SES questions
and 3241 completed at least 75% of the questionnaire
concerning correlates of PA. The sample providing sufficient
information on all three measures (PA, SES and correlates
of PA) consisted of 2780 adolescents (79% of originally
recruited adolescents). During analyses, the data were
adjusted by a weighting factor to balance the sample
according to the theoretical age and gender distribution of
the European adolescent population. The weighted sample
size by gender, age category and city of this final adolescent
group can be found in Table 1.

Measures

Outcome measure: physical activity

To assess PA of the last 7 d, an adolescent-adapted version
(IPAQ-A) of the International Physical Activity Questionnaire
(IPAQ), self-administered and long version, was used.


https://doi.org/10.1017/S1368980012001036

2102

K De Cocker et al.

Table 1 Sample size by gender, age category and city/country used in the weighted analyses, and the prevalence of
low SES indicators; the HELENA (Healthy Lifestyle in Europe by Nutrition in Adolescence) Study

All Boys Girls
n Yot n Yot n Yot

Age categories (years)

12-5-13-99 662 23-8 316 47-7 346 52-3

14-0-14-99 653 235 305 46-7 348 53-3

15-0-15-99 723 26-0 348 481 375 51-9

16-0-17-49 742 26-7 341 46-0 401 54-0
City/country

Athens/Greece 262 9-4 128 48-9 134 511

Dortmund/Germany 405 14-6 244 60-2 161 39-8

Ghent/Belgium 334 12-0 154 46-1 180 53-9

Heraklion/Greece 37 1-3 20 541 17 45-9

Lille/France 131 4-7 58 44-3 73 55-7

Pecs/Hungary 362 13-0 175 48-3 187 51-7

Rome/Italy 278 10-0 94 33-8 184 66-2

Stockholm/Sweden 286 10-3 106 371 180 62-9

Vienna/Austria 362 13-0 176 48-6 186 51-4

Zaragoza/Spain 323 11-6 155 48-0 168 52-0
Total sample

Weighted analyses 2780 100 1310 471 1470 52-9
SES indicator

Low education of mother 954 34-3 503 52-7 451 47-3

Low familial wealth 1293 46-5 710 54-9 583 451

SES, socio-economic status.
tPercentage values expressed in relation to the total sample.

tPercentage values expressed in relation to each age category, city or SES group.

The original valid and reliable questionnaire was devel-
oped for adults aged 18-65 years, assessing PA in four
different domains (work; transport; house and garden;
leisure time)'”. To adapt the questionnaire to an adolescent
study population, questions about PA at work were
replaced by questions about PA at school, namely physical
education, walking and moderate and vigorous PA
at school. Furthermore, the item relating to domestic and
gardening PA was reduced to one question. A validation
study on this instrument showed significant modest
correlations (=0-20) between activities of different
intensities and total PA reported in the questionnaire and
PA measured by accelerometry'®. Following methods
of a previous study, min/week were computed for
total PA (summation of PA at school, during transport, at
home and during leisure time) and MVPA (summation of
moderate and vigorous PA). It was decided to use these
two outcome variables as the correlates concerned PA
and sports in general, and not domain-specific PA.

Predictor measures: education of mother and Family
Affluence Scale

Health-related aspects are commonly affected by the
mother’s level of education. Adolescents reported the
educational level of their mother by indicating whether
their mother had a lower, lower secondary, higher sec-
ondary or higher/university education. This 4-point scale
was re-coded into a dichotomized 2-point scale"”: ‘0 = low
education’ (lower and lower secondary); ‘1 =high edu-
cation’ (higher secondary and higher/university degree;
see Table 1).
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A modified version of the Family Affluence Scale (FAS)
index of Currie et al, used in the Health Behaviour in
School-aged Children Study®”, was used in the present
study. The original FAS index (family car ownership, having
one’s own bedroom, family holidays and family computer
ownership) was found to be a valid indicator of adolescents’
SES and material circumstances®. However, as a cross-
sectional child—parent validation study of the original FAS
later showed low percentage agreement for family holidays
and suggested to replace the family holiday item™"| it
was decided to include Internet availability instead of
family holidays. Internet use considers current techno-
logical developments and was found to be closely related
to SES*?. Consequently, in the present study, adolescents
reported on their personal and sociodemographic variables,
including family car ownership, whether the adolescent has
his/her own bedroom, whether Internet is available at home
and the family’s computer ownership. The scale ranged
from 0 to 8 and was re-coded and dichotomized into a
2-point scale: ‘0= low familial wealth’ (index score = 0-4),
‘1 = high familial wealth’ (index score = 5-8; see Table 1).

A pilot HELENA cross-sectional study showed that the
socio-economic and parental questionnaire items caused
no problems and were completed by at least 85% of the
adolescents®?.

Potential mediators: psychosocial correlates

of physical activity

Different correlates of PA were assessed using forty-one
items. Questions were selected and adopted from previous
studies with adolescents®” and adults®. Stage of change
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(two items: ‘Are you physically active for at least one hour
each day? and ‘Do you have the intention to do at least
one hour of PA each day?) towards PA was measured and
expressed as: ‘1 =not physically active and no intention
to become active’; ‘2 = not physically active, but having
the intention to become active within six months’;
‘3 =not physically active, but having the intention to
become active within one month’; ‘4 = being physically
active, but no longer than six months’; and ‘5 = physically
active for more than six months’. Attitudes (two items)
towards PA (1 like to do sports and PA’ and ‘Being
physically active is healthy’) were measured using a 5-point
ordered response scale (‘completely disagree’ to ‘strongly
agree’). To assess awareness (two items), adolescents
completed the questions ‘Do you think you are very
physically active or not?” (5-point scale: ‘very little’ to ‘very
much”) and ‘Do you think that you should be physically
active for one hour each day?” (5-point scale: ‘certainly
not’ to ‘certainly yes). Modelling (five items) from the
adolescent’s mother and father, brothers and sisters, and
best friend was measured by asking adolescents how
regularly these relatives were physically active (5-point
scale: ‘never’ to ‘(almost) daily’). Social support (five
items) was assessed by asking adolescents how often
their parents, siblings and best friend encouraged them to
be physically active (5-point scale: ‘not at all’ to ‘very
often”). Self-efficacy (four items) was measured by asking
adolescents how hard it is to be active for at least one
hour each day, how hard it is to be active at home, in their
neighbourhood and during school breaks (5-point scale:
‘very hard’ to ‘not hard at all’). Perceived benefits (eight
items) and barriers (six items) with regard to PA were
investigated by asking adolescents to rate their agreement
(5-point scale: ‘completely disagree’ to ‘strongly agree’)
with possible benefits of PA (physical appearance, weight,
fitness and health, social interaction, competition, stress and
depression, admiration of others, relaxation from school-
work) and barriers preventing them from being physically
active (lack of time, lack of discipline, not skilled enough,
too expensive, no transportation, fear of being laughed
av). Finally, the agreement (‘completely disagree’ to ‘strongly
agree’) with different environment correlates (seven items:
possibility to be active at school during recess and lunch
break, safeness to bike and walk to school, neighbour-
hood’s traffic, availability of shops and facilities within
walking distance, sports facilities, and open spaces) were
investigated using a 5-point scale.

All different items were (re)coded in the same direction
so that the highest scores were the most positive answers
on each item (re-coding was necessary for the item about
neighbourhood’s traffic). Pearson correlation coefficients
were calculated to test the reliability of scales with only
two items (stage, attitude, awareness), while Cronbach’s
a coefficients of internal consistency were calculated for
the other mediating variables’ scales with more than two
items (see Table 2). Per potential mediator, the average of
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the different items (scores 1-5) was calculated and con-
sequently expressed into the original 5-point ordered
response scales.

Anthropometric measures
As explained previously™, height and weight were measured

in order to calculate the BMI of the adolescents.

Data analysis

Analyses were conducted using the SPSS for Windows
statistical software package version 15-0 (SPSS Inc., Chicago,
IL, USA). The data were adjusted by a weighting factor,
according to the HELENA consortium, to ensure true
representation of each of the stratified groups and to keep
methods consistent through all HELENA study papers.
Furthermore, clustering at the school level was taken into
account by conducting multilevel analyses. Based on
previous research with other® and the present® ado-
lescent samples using comparable questionnaires, the PA
scores were truncated at reasonable and realistic levels
(all values of 2540 min/week or more were replaced by
2540 min/week) to limit unrealistic high values. Next, the
skewed scores of both total PA and MVPA were log-
transformed (after changing 0 min into 0-1 min) to obtain
normal distributions.

In the first stage of the analyses, the main associations
between the SES indicator and the PA outcomes were
tested using linear mixed-models analyses (main asso-
ciations). When the SES indicator was shown to be a
significant predictor of PA (total PA and MVPA), the sec-
ond stage of the analyses was conducted for that parti-
cular SES indicator. In that second stage, the mediating
role of the correlates of PA on the SES-PA association
were tested using the product-of-coefficients test of
MacKinnon®”. This test consists of different stages: (i) the
action theory tests'”” which estimate the association
between the SES indicators and the potential mediators
(the different correlates of PA), resulting in a coefficients;
(ii) the conceptual theory tests”” which estimate the
association between the potential mediators and the PA
outcome, resulting in B coefficients for the mediators; (iil)
the calculation of the product of the two coefficients (af3),
representing the mediating effect; and (iv) the calculation
of dividing a8 by its standard error to assess the statistical
significance of the mediating role. For the calculation of
the standard error, the Sobel test?*?*® was used: SEqg =
\/(aZSE32+BZSEa2). The obtained value of af/sk.z was
then compared to a standard normal distribution®”.

Furthermore, the proportion mediating the association
between the SES indicators and PA outcomes was esti-
mated by dividing the product of coefficients (af) by the
7 coefficient (regression coefficient for the association
between SES indicators and PA before adjustment for the
mediators). Finally, as well as single-mediator models,
multiple-mediator models were assessed when several
mediators influenced the SES indicator—PA association
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Table 2 Main association tests, action theory tests and conceptual theory tests (controlled for age, gender, BMI and region); the HELENA

(Healthy Lifestyle in Europe by Nutrition in Adolescence) Study

Main association tests: association between SES indicators and PA outcomes

SES indicator PA outcome n T SE 95% Cl
Education of mother MPVA 2311 —0-01 0-02 —0-05, 0-03
Total PA 2357 —0-03 0-02 —0-06, 0-00
FAS MPVA 2400 0-06 0-02 0-02, 0-09
Total PA 2448 0-03 0-01 0-00, 0-06
Action theory tests: association between FAS and psychosocial correlates (potential mediators)
FAS Psychosocial correlates n a SE 95% Cl
Stage (r=0-04) 2418 0-18 0-05 0-09, 0-27
Attitude (r=0-45) 2474 0-11 0-03 0-05, 0-16
Awareness (r=0-24) 2473 0-08 0-03 0-02, 0-14
Modelling (Cr & = 0-73) 2473 0-22 0-04 0-15, 0-29
Social support (Cr a = 0-85) 2465 -0-07 0-04 —0-15, 0-01
Self-efficacy (Cr a = 0-67) 2475 0-08 0-03 0-01, 0-14
Benefits (Cr « = 0-78) 2478 0-02 0-03 —0-04, 0-08
Barriers (Cr a = 0-76) 2475 -0-07 0-03 —0-13, —0-02
Environment (Cr a = 0-55) 2474 0-07 0-03 0-02, 0-12
Conceptual theory tests: association between potential mediators and MVPA
Potential mediator MVPA n B SE 95% Cl
Stage 2342 0-10 0-01 0-09, 0-12
Attitude 2396 0-14 0-12 0-12, 0-16
Awareness 2395 0-20 0-01 0-18, 0-22
Modelling 2395 0-09 0-01 0-07, 0-11
Self-efficacy 2397 0-13 0-01 0-11, 0-15
Barriers 2397 -0-12 0-01 —0-14, —0-09
Environment 2397 0-09 0-01 0-06, 0-11

SES, socio-economic status; PA, physical activity; 7, estimate of unstandardized regression coefficient of association between SES indicator and PA outcome
before adjustment for mediator; «, estimate of unstandardized regression coefficient of association between FAS and psychosocial determinants; 8, estimate
of unstandardized regression coefficient of association between potential mediators and MVPA; FAS, Family Affluence Scale; MVPA, moderate-to-vigorous
physical activity; r, Pearson correlation coefficient; Cr «, Cronbach’s « coefficient.

Boldface indicates statistically significant associations.

and when the summation of the proportion mediated of
the single-mediator models exceeded 100 %.

As in the present HELENA adolescent sample PA levels
were related to age, gender and BMI”, all analyses were
adjusted for these variables. Region (two categories: north
Europe with Sweden, Germany, Belgium, Austria and
France; and south Europe with Hungary, Greece, Italy
and Spain) was also included as a covariate in the linear
regression models, as the data were collected in ten
different cities throughout Europe. An a level of P<0-05
was used to decide upon statistical significance.

Results

Main associations

The first stage of the analyses showed that the FAS was
significantly and positively associated with MVPA (see
Table 2). No significant association was found between
the FAS and total PA. The education of the mother was not
significantly associated with total PA or MVPA. As a result,
only the mediating role of psychosocial correlates on the
association between the FAS and MVPA was investigated.
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Action theory tests

The associations between the FAS and the separate potential
mediators are presented in Table 2. A significant and posi-
tive association was found between the FAS and stage
of change, attitude, awareness, modelling and self-efficacy
with regard to PA and environmental correlates of PA.
A negative association was found between FAS and barriers
of PA. Therefore, only these seven correlates were included
as potential mediators in the following single-mediator
models. The FAS was not significantly associated with social
support and benefits with regard to PA.

Conceptual theory tests

When the potential mediators were included individually
as additional predictor in the models examining the
association between the FAS and MVPA, each correlate
was shown to have a positive and significant association
with MVPA, except barriers which were negatively asso-
ciated with MVPA (see Table 2).

Mediating role
Results (product-of-coefficient estimate; statistical sig-
nificance; proportion mediation) of the single-mediator
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Table 3 Mediating role (controlled for age, gender, BMI and region) of psychosocial correlates on the association between FAS and MVPA,;
the HELENA (Healthy Lifestyle in Europe by Nutrition in Adolescence) Study

SES indicator Mediator af SE 95% Cl t(p) % mediation

FAS Stage 0-018 0-005 0-008, 0-028 3-6"** 30-0
Attitude 0-015 0-014 —0-012, 0-043 1-2
Awareness 0-016 0-006 0-004, 0-028 2.7 26-7
Modelling 0-020 0-004 0-012, 0-028 4.8 330
Self-efficacy 0-010 0-004 0-003, 0-018 2-5* 17-3
Barriers 0-008 0-004 0-001, 0-016 2.7 14-0
Environment 0-006 0-003 0-001, 0-012 3-0* 10-5

FAS, Family Affluence Scale; MVPA, moderate-to-vigorous physical activity; SES, socio-economic status; a3, product-of-coefficient estimate, mediated role.
Boldface indicates statistically significant mediation.
*0-01<P=0-05, **0-001<P=0-01, ***P=0-001.

Table 4 Independent mediating role (controlled for age, gender, BMI and region) of each mediator resulting from multiple-mediation models
on the association between FAS and MVPA; the HELENA (Healthy Lifestyle in Europe by Nutrition in Adolescence) Study

SES indicator Mediator af SE 95% Cl t(p) % mediation
FAS Stage 0-007 0-002 0-002, 0-012 3-5%** 120
Awareness 0-010 0-004 —0-001, 0-004 2-5* 17-2
Modelling 0-007 0-003 0-002, 0-018 2-3* 125
Self-efficacy 0-003 0-002 0-002, 0-013 1-5
Barriers 0-001 0-001 0-000, 0-006 1-0
Environment 0-001 0-001 —0-001, 0-003 1-0

FAS, Family Affluence Scale; MVPA, moderate-to-vigorous physical activity; SES, socio-economic status; a3, product-of-coefficient estimate, mediated role.

Boldface indicates statistically significant mediation.
*0-01<P=0-05, **P=0-001.

models are presented in Table 3. Each psychosocial cor-
relate, except attitude, had a significant mediating role on
the FAS and MVPA association (see Table 3). This means
that the FAS-MVPA association was mediated by these
single correlates.

The proportion mediated by the individual mediators
ranged between 10-5% and 33-0% (see Table 3). The
summation of these separate proportions exceeded
100%. Consequently, a multiple-mediator model including
all correlates simultaneously was conducted. The product-
of-coefficients (af3), representing the multiple-mediated
role, was 0-031 (st 0-005, ¢= 6-2, P<<0-001) with a 95% CI
of 0-005, 0-021. The proportion mediated in this multiple-
mediator model was 51-7 %.

The independent mediating role of each mediator
resulting from the multiple-mediation models is represented
in Table 4. Stage of change, awareness and modelling had a
unique contribution to the explanation of the FAS-MVPA
relationship.

Some authors®”

suggest to examine potential mediat-
ing effects even in the absence of a significant association
between the independent and outcome variable. These
analyses (data not fully shown) revealed three potential
mediators of the (non-significant negative) association
between education of the mother and MVPA, namely self-
efficacy (@ =-0-11, st 0-:04; 95% CI —0-18, —0-04), attitude
(=007, s 0-03; 95% CI 0-01, 0-13) and benefits
(a=0-15, se 0-03; 95% CI 0-08, 0-21). Self-efficacy (af =
—0-014, se 0-005; 95% CI —0-025, —0-004) was a significant
mediator of the association between education of the
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mother and MVPA, while attitude (o =0-010, se 0-004;
95% CI 0-001, 0-018) and benefits (a8 = 0-015, s 0-003;
95% CI 0-008, 0-022) had a suppressor effect.

Discussion

The present study aimed to explore the mechanisms
through which SES differences in PA in European ado-
lescents remain. Current results showed that FAS-related
social inequalities in MVPA are mediated by certain corre-
lates of PA, namely stage of change, awareness, modelling,
self-efficacy, barriers and environmental factors. This
means that adolescents with low family wealth scored
lower (higher for barriers) on these correlates of PA,
which in turn resulted in lower levels of MVPA. This
information is useful for the development of PA inter-
ventions in low-SES adolescent populations. The current
findings suggest that targeting stage of change, aware-
ness, modelling, self-efficacy, barriers and environmental
factors will be a good approach to promote MVPA in
adolescents with low family wealth.

Future interventions should include strategies that
target both individual and environmental correlates of PA.
For example, low-SES adolescents’ awareness of their PA
level should be increased. Self-monitoring, for example
by using a step counter, can be a strategy to increase
awareness. Besides, a recent review showed that use of a
step counter is an effective strategy to promote PA in this
age group®”. The role of family members (parents and
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siblings) and best friend of the adolescent is important
too. Present results suggest that the role modelling is
significant. As a result, the involvement of these indivi-
duals is recommended in future interventions. In contrast,
the social support from parents, siblings and best friend
was not significant. Another individual construct that
should be targeted in low-SES adolescents is their self-
efficacy. Strategies should increase the belief of adoles-
cents in their own competence to be physically active
each day, at home, in the neighbourhood and during
school breaks. Finally, by offering certain types of PA,
some barriers preventing low-SES adolescents from doing
PA might be overcome; for example, activities that require
no specific skills, which are inexpensive or can be done
at home or school so that no transportation is needed.
Cost and time were previously also found to be essential
for low-SES adolescents to engage in PA”.

A second group of constructs that was found to be
important are the environmental correlates of PA. Results
suggest that adolescents should have the possibility to be
active at school and walk or bike to school safely, that
neighbourhood traffic should be limited, and that ado-
lescents should have access to shops and facilities within
walking distance and access to sports facilities and open
spaces. Focus groups in adolescents of the same age
already revealed that environmental factors are important
among low-SES adolescents'”. Agreement exists between
the latter study and our research findings on proximity,
facilities and safety.

A final construct which was found to be an important
mediator was stage of change towards PA or the intention
to become physically active. This construct is influenced
by the previously mentioned individual and environ-
mental correlates, so when interventions focus on these
correlates, the intention to become physically active can
also be affected. Additionally, future interventions can
include specific strategies, e.g. by enhancing motivation,
that increase the stage of change of low-SES adolescents.

An appropriate setting to address the individual and
environmental factors found to be significant in the present
study is the (community) school. Schools can organize the
(health) educational part of the intervention, provide
opportunities to be active at school, and promote active
transport to and from school. Some might argue that school-
based interventions will widen inequalities due to a higher
effectiveness in higher-SES groups®". In contrast, it has
recently been shown that European school-based inter-
ventions, combining educational and environmental inter-
ventions to promote PA, reached similar effects in low- and
high-SES adolescents®”. Moreover, if future interventions
focus on the individual and environmental constructs found
to be significant in the present study, social disparities might
be narrowed. As modelling (next to stage of change and
awareness) is a unique contributor to the SES-PA associa-
tion, an additional family component could strengthen
school-based interventions.
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Current results suggested that it is less relevant to
focus on social support when trying to diminish social
inequalities in PA among adolescents, as SES was not
associated with this construct here. However, in the focus
groups of Humbert et al., low-SES adolescents reported
that social support was essential to engage in PAY.
Comparison with other studies was not possible as no
other study has investigated the possible mechanisms
through which SES differences in PA remain. This advo-
cates for more research investigating the mediating role of
psychosocial correlates of PA or other determining factors
on the relationship between SES and PA in adolescents.

The current study has some limitations that need to be
mentioned. First, data on the outcome measures were
self-reported by the adolescents. The validity of the self-
reports on PA can be threatened by cognitive (e.g. recall
bias) and situational (e.g. social desirability bias) fac-
tors®*. However, the IPAQ-A has reasonable validity
properties for assessing activities in different intensities
and for total PA in this sample™®. A second point that
needs attention is the choice of the SES indicator. As there
is no consensus on SES indication, a variety of different
measures of adolescent SES have been used in the
literature; for example, education, occupation and
income of the parents, neighbourhood-related measures
or family’s available material resources®?*3*3%? Here, it
was chosen to use education of the mother and the FAS,
as was done in another recent European study in ado-
lescents'”. In the present study, the FAS was associated
with MVPA, but the education of the mother showed no
significant relationship with PA. This latter result could be
expected, as a previous study in this European adolescent
sample found only trivial differences in school-based,
home-based, leisure-time, moderate and vigorous PA
between adolescents whose mother had a low and high
education”. However, also mediation analyses were
conducted for this non-significant negative associa-
tion®. The association between education of the mother
and self-efficacy was negative, which was not the case for
the FAS. However, as the main association between
education of the mother and MVPA was also negative,
self-efficacy was found to be a significant mediator, which
is similar to the other SES variable. Furthermore, two
suppressors of the maternal education-MVPA association
were found: education of the mother had an indirect
positive ‘impact’ on MVPA through attitudes and benefits.
These two latter constructs were of no significance in the
FAS—-MVPA association. Third, also the precise data on PA
should be taken in mind, i.e. type, contexts or domains,
frequency, duration and intensity of activity®>**>. Here
for example, the FAS was significantly associated with
MVPA but not with total PA. The fact that the FAS was
negatively associated with walking in the present study
sample” probably explains why no association was
found here between the FAS and total PA, including
walking. In an adult population, individuals living in low-SES
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areas were also less likely to undertake vigorous activity,
while they were more likely to walk for transport™®.
In addition, a potential selection bias should be con-
sidered as only healthy adolescents were considered to
be eligible during the HELENA Study. Furthermore, only
those completing questions about PA, correlates of PA
and SES were included for the present analysis, which
could also lead to over- or under-sampling of specific
groups. Finally, reliability or validity estimates are missing
for some variables. No information is available on the
reliability of the SES indicators, and the scale constructs
(potential mediators) were tested rather for reliability and
not for validity. For some scales’, reliability levels were
low; however, this did not systematically affect the potential
mediating role of the construct.

The main strength of the present paper is the fact that
this is probably the first quantitative study examining the
underlying mechanisms of the SES—PA association among
adolescents. As the interest in the effect of SES on health
(behaviours) is high, and the reduction and prevention
of socio-economic inequalities in health behaviours,
including PA, are among the main concerns of public
health policy in Europe today®”® the present results are
useful to reduce social inequalities in PA. Future studies
might consider similar analyses to examine the association
between SES and other health behaviours, such as eating
habits, smoking, sedentary behaviour (e.g. television view-
ing) or alcohol consumption®3®. Other strengths are the
large sample size and inclusion of up to ten cities in nine
different countries in the present study.

Conclusion

The present results showed that the association between
SES and MVPA in European adolescents is mediated by
both individual and environmental correlates of PA. Con-
sequently, interventions should focus on these constructs, in
order to overcome social inequalities in PA behaviours
among adolescents.
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