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For adolescent athletes, data on nutrition behaviors are limited. The present study 
aimed to evaluate the dietary habits of adolescent sports club participants (SPs) com-
pared with those of non-participants (NPs). The cross-sectional study of 1917 adoles-
cents aged 14-16 was based on data from the Finnish Health Promoting Sports Club 
(FHPSC) study. The health behavior surveys were conducted among SPs (n = 1093) 
and NPs (n = 824). Logistic regression was used to test statistical significance of the 
differences in dietary habits between SPs and NPs. SPs were more likely than NPs to 
eat breakfast on weekends [89% vs 79%, odds ratio (OR) 1.46, 95% confidence inter-
val (CI) 1.07-2.01] and to report daily consumption of vegetables (46% vs 32%, OR 
1.33, 95% CI 1.04-1.69) and fat-free or semi-skimmed milk (72% vs 55%, OR 1.33, 
95% CI 1.04-1.68). Dietary habits regarded as unhealthy, such as sugared soft drink 
consumption, were similar between the groups. The aforementioned healthy dietary 
habits are more frequent in SPs than NPs, and unhealthy dietary habits are equally 
frequent in the groups. Both adolescent SPs’ and NPs’ dietary habits have deficien-
cies, like inadequate vegetable and fruit consumption. Sports clubs’ opportunities for 
adolescents’ healthy eating promotion should be examined.
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1  |   INTRODUCTION

Health behaviors, such as eating habits and physical activity, 
usually change in adolescence.1,2 Healthy dietary behaviors 
include high consumption of vegetables, fruit, and whole 
grains, and low intake of food and drinks including high in 
fats, sugars, or salt.3 Approximately half of European and 
American 15-year-old adolescents eat breakfast every week-
day, and 34% consume vegetables, 44% fruits, 24% sweets, 
and 19% sugared soft drinks daily.4 Adolescents’ eating hab-
its tend to be maintained into adulthood,5,6 and poor dietary 
habits in adolescence are associated with cardiovascular and 
metabolic syndrome risk factors in later stages of life.7,8

Although most adolescents do not meet the daily recom-
mendation for physical activity, participation in sports clubs 
is common: On average, 40%-59% of children and youth 
participate in organized sports worldwide.9,10 In Finland, 
44% of 15-year-old adolescents exercise in sports clubs.11 
Participation in a sports club is generally linked to good 
health behavior, but research findings support this assump-
tion only in part. Previously sports club participation has 
been associated with higher physical activity,12 possibly due 
to clubs’ sport activities or active adolescents’ tendency to 
participate in sports clubs. However, adolescent athletes have 
also been found to, for example, binge-drink and use unnec-
essary dietary supplements.13,14 Youth sports clubs are com-
plex multilevel settings, and not only training but also social, 
cultural, economic, and environmental determinants of them 
can affect adolescents participants’ behaviors.15

The existing research suggests that participation in or-
ganized sports is associated with healthy dietary habits.12 
Among Norwegian adolescents, participants in organized 
sports had decreased odds than non-participants for low in-
take of healthy food and high intake of unhealthy food and 
beverages.16 In Sweden, von Rosen et al17 found that elite 
adolescent athletes had a more varied diet than adolescents 
not involved in elite sports. Sports club participation has 
been found to predict larger vegetable and fruit consumption 
but the existing literature is limited.12,18 Also, studies on un-
favorable dietary habits, such as sugar-sweetened beverage 
and fast food consumption, are contradictory.12,19,20 Only few 
studies have previously examined adolescent sports club par-
ticipants’ dietary habits in large national samples.16,18,19 For 
the first time, this wide national multicenter study evaluated 
dietary habits of Finnish adolescent sports club participants 
(SPs) compared with those of non-participants (NPs) and as-
sociations between participants’ characteristics and dietary 
habits.

2  |   MATERIALS AND METHODS

2.1  |  Study design and participants

This cross-sectional study was based on data from the 
Finnish Health Promoting Sports Club (FHPSC) study.21 The 
FHPSC study conducted multicenter research in cooperation 
with the University of Jyväskylä, UKK Institute, and six na-
tional Sports and Exercise Medicine Centres of Excellence 
in Finland. The study population comprised Finnish boys 
and girls aged between 14 and 16. The study was conducted 
according to the guidelines laid down in the Declaration of 
Helsinki, and all procedures involving human subjects were 
approved by the Ethics Committee of the Health Care District 
of Central Finland (record number 23U/2012). Written in-
formed consent was obtained from all subjects.

The sampling of data was performed in two stages.21 
First, the clubs were grouped with two criteria: winter and 
summer sports (depending on the main competition season) 
and team and individual sports. The ten most popular sports 
disciplines in Finland were included in the study: basketball, 
cross-country skiing, floorball, ice hockey, skating, football 
(soccer), gymnastics, orienteering, swimming, and track and 
field. Twenty-four clubs from each discipline were targeted 
and 11 to 22 clubs participated. The participating sports clubs 
were stratified depending on geographical location, area type 
(city or countryside), magnitude (larger or smaller), and cer-
tification by the Young Finland Association (yes or no). The 
sampling was discretionary in order to reach a representative 
sample of Finnish sports clubs. The data were collected in 
the middle of the main competition season from January to 
May 2013 for winter sports and from August to December 
2013 for summer sports. Fifty-seven percent (156/272) of the 
invited youth sports clubs participated in the study.

The second stage focused on the youth participating in the 
sports clubs. Of the team sports clubs, one team was randomly 
selected, and if a club only had one team, that team was au-
tomatically chosen. Thereafter, the researchers randomly se-
lected the individuals from team participant lists provided by 
clubs. For individual sports clubs, individuals were randomly 
selected from name lists given to the researchers. Forty per-
cent of the invited SPs (759/1889) completed the question-
naire. Fifteen-year-old adolescents were targeted, but those 
14-16-year-olds were accepted for the data analyses.

Non-participant data were collected via schools similarly 
in two stages between January and December 2013. Ten 
secondary schools from every district of the six sports and 
exercise medicine centers were targeted to take part in the 
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study. The schools were also stratified depending on geo-
graphical location, area type, and magnitude. In total, 159 
schools were contacted, and 100 participated (63%). One ran-
domly selected class of ninth graders was asked to participate 
from each school. Eighty percent of the pupils (1650/2074) 
completed the study. Complementary data, including SPs 
and NPs, were compiled between January and May 2014. 
Figure 1 shows the study's data collection.

A total of 2409 adolescents completed the FHPSC study: 
759 via sports clubs and 1650 via schools. In total, 492 par-
ticipants were excluded due to the following criteria: (a) ad-
olescents who answered twice; (b) adolescents who did not 
fill out the questionnaire seriously; (c) adolescents who dis-
allowed their answers’ use for research purposes; (d) adoles-
cents with missing data concerning sports club participation, 
gender, age, body mass index, and/or physical activity and 
(e) 13- or 17-year-old participants. Subjects of the school-
based sample who answered as being a sports club member 
and participating with a sports club (n = 498) were treated 
as sports club members. Sports club participation was asked 
using the question: Are you currently a member of any sports 
club? (no / yes, and I participate in training sessions / yes, but 
I do not participate in training sessions). This study included 
1917 adolescents aged 14-16 years: 1093 SPs (57%) and 824 
NPs (43%).

2.2  |  Dietary habits

Health behaviors, including dietary habits, were collected 
by two Internet-based surveys: the first one for the SPs and 
the second one for the NPs. The SPs’ questionnaire included 

extra questions related to training characteristics. Both ques-
tionnaires comprised four nutrition questions:

•	 How often do you usually have breakfast (more than a glass 
of milk or fruit juice) on weekdays? (I never have breakfast 
during the week / 1 day / 2 days / 3 days / 4 days / 5 days)

•	 How often do you usually have breakfast (more than a glass 
of milk or fruit juice) on weekends? (I never have breakfast 
during the weekend / I usually have breakfast on only 1 day 
of the weekend / I usually have breakfast on both weekend 
days)

•	 How often do you usually skip school lunch during a 
school week? (Never, I usually always eat school lunch / 
1 day / 2 days / 3 days / 4 days / 5 days)

•	 How many times a week do you usually eat or drink the 
following foods? Salad, fruits, vegetables, sweets, sugar-
sweetened soft drinks, brown bread, hamburgers or 
hot dogs, pizza, potato or corn crisps, fat-free or semi-
skimmed milk (Never / less than once a week / once a week 
/ 2-4 days a week / 5-6 days a week / every day, once a day 
/ every day, more than once)

The nutrition questions were based on a previously vali-
dated food frequency questionnaire in the Health Behaviour 
in School-aged Children (HBSC) study and on the School 
Health Promotion (SHP) study.22,23 The food frequency ques-
tions were recoded into dichotomous variables, such as “eat 
breakfast daily on school days” (yes/no).

Dietary habits were also evaluated with healthy and un-
healthy eating indices.24 In the healthy eating index, two 
items on fruit and vegetable consumption were recoded 
from an ordinal to a ratio scale and then summed together: 

F I G U R E  1   Study data collection

n=759 sports club participants 
(40 %) completed the questionnaire

Sports club participants 
via clubs (n=595)

Non-sports club participants 
via schools (n=824)

Sports club participants 
via schools (n=498)

Sports club participants (SP)
(n=1093)

Non-participants (NP)
(n=824)

n=164 excluded n=328 excluded

Schools (n=100)Sports clubs (n=156)

Male 
(n=355)

Female 
(n=469)

Male 
(n=560)

Female 
(n=533)

n=1889 sports club participants were
invited to the study

n=1650 pupils (80 %) 
completed the questionnaire

n=2074 pupils were invited to 
the study
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‘never’  =  0, ‘less than once a week’  =  0.25, ‘once a 
week’ = 1, ‘2-4 days a week’ = 3, ‘5-6 days a week’ = 5.5, 
and ‘once a day, every day’ and ‘more than once a day, every 
day’ = 7. The index ranges from 0 to 14: Value 0 denotes 
no fruit and vegetable consumption, and value 14 both fruit 
and vegetable consumption at least once a day. In the un-
healthy eating index, two items on sweet and sugared soft 
drink consumption were recoded as follows: ‘never’  =  7, 
‘less than once a week’ = 5.5, ‘once a week’ = 3, ‘2-4 days 
a week’ = 1, ‘5-6 days a week’ = 0.25, and ‘once a day, 
every day’ and ‘more than once a day, every day’ = 0. Value 
0 indicates consuming both sweets and sugared soft drinks 
at least once a day, and 14 never eating sweets and sugared 
soft drinks.

2.3  |  Other variables

Date of birth, gender, height, weight, and residence were 
asked, and other variables were formed from the questions 
as follows:

•	 Body image: What do you think about your body? (too thin 
/ slightly too thin / about the right size / slightly too fat / too 
fat). The answer options were recoded into three categories 
(too thin / about the right size / too fat).

•	 Self-rated health: Would you say your health is …? (excel-
lent / good / moderate / poor). The options moderate and 
poor were combined in the analyses.

•	 School grade average: What was your grade average (all 
subjects) in your last report? The grading scale 4-10 was 
divided into eight answer options (< 6.5 / 6.5-6.9 / 7.0-7.4 
/ 7.5-7.9 / 8.0-8.4 / 8.5-8.9 / 9.0-9.4 / 9.5-10.0). The grade 
averages under 8.0 were defined as adequate to satisfactory 
and 8.0-10.0 as good to excellent.

•	 Leisure time vigorous physical activity (VPA): Outside 
school hours: how many hours a week do you usually ex-
ercise in your free time so much that you get out of breath 
or sweat? (none / about half an hour / about 1 hour / about 
2-3 hours / about 4-6 hours / about 7 hours or more). The 
responses were divided into two groups: under or at least 
4 hours a week.

2.4  |  Statistical analyses

Normality of the continuous variables was tested. Differences in 
characteristics between SPs and NPs were assessed with cross-
tabs and Chi-squared tests and t tests when appropriate. Binary 
logistic regression was performed to test statistical significance 
of the differences in dietary habits between SPs and NPs and to 
identify significant associations between participants’ charac-
teristics and dietary habits. Logistic regression models included 

sports club participation, gender, leisure time VPA, educational 
achievement, self-rated health, and body image as covariates. 
Healthy and unhealthy eating indices were compared between 
the groups using the Mann-Whitney U test. ORs are reported 
with 95% CIs. A P-value .05 was considered statistically sig-
nificant. Statistical analyses were performed with IBM SPSS 
Statistics, version 24 (IBM Corporation).

3  |   RESULTS

This study included 1917 adolescents: 51% of the SPs 
(n = 1093) and 43% of the NPs (n = 824) were males. SPs 
were taller and had lower body mass than NPs (P < .01). SPs 
more commonly had urban surroundings, leisure time VPA 
of at least four hours per week, normal body image, good 
or excellent self-rated health, and good to excellent school 
grade average than NPs. Table 1 presents study characteris-
tics and differences between SPs and NPs.

The healthy eating index was higher for SPs than 
NPs (P  <  .001), and the unhealthy eating index was simi-
lar between the groups (P =  .227) (Figure 2). Also among 
males, SPs scored higher in healthy eating index than NPs 
(P < .001), and there was no difference in the unhealthy eat-
ing index between the groups (P =  .893). Among females, 
both the healthy eating index (P < .001) and unhealthy eating 
index (P = .003) were higher in SPs compared to NPs.

In multivariable models, SPs more likely ate breakfast 
every weekend day (P = .019) than NPs (Table 2). Breakfast 
consumption on school days (P  =  .566) and eating school 
lunch (P = .196) were equally frequent between the groups. 
Eating school lunch daily on school days (P = .001) was more 
common in boys than girls, but there was no gender differ-
ence in breakfast consumption on school days (P = .434) and 
on weekend days (P = .560).

SPs had more frequent daily consumption of vegetables 
(P = .024) and fat-free or semi-skimmed milk (P = .021) than 
NPs. Although daily vegetable consumption was more com-
mon in SPs compared with NPs, 46% of them ate vegetables 
and 36% fruits daily. Also, 30% of SPs did not eat break-
fast and 24% school lunch every school day. Consumption of 
sweets (P = .067), sugared soft drinks (P = .760), fast food 
(P  =  .403), and crisps (P  =  .152) more often than once a 
week was similar between the groups.

Gender wise, female SPs ate breakfast on weekends 
(P = .040) and school lunch on school days (P = .018) more 
frequently than female NPs. Female SPs were also more 
likely to consume sweets than female NPs (P  =  .012). In 
males, sports club participation was only associated with 
daily vegetable consumption (P = .015).

In addition to sports club participation, daily vegetable 
consumption was positively associated with female gender, 
leisure time VPA, educational achievement, and self-rated 
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excellent health (Table 3). Daily fruit consumption also cor-
related with female gender, leisure time VPA, and self-rated 
health, but not with educational achievement. Females and 
adolescents with higher educational achievement had a lower 
probability of consuming sugared soft drinks.

Adolescents with leisure time VPA at least 4 hours a week 
were more likely to consume daily vegetables (P  =  .016), 
fruit (P = .007), brown bread (OR 1.34, 95% CI 1.05-1.72, 
P = .020), and fat-free or semi-skimmed milk (OR 1.32, 95% 
CI 1.05-1.67, P = .020). Consumption of fast food (OR 0.58, 
95% CI 0.39-0.86, P =  .007) and crisps (OR 0.54, 95% CI 
0.35-0.83, P = .005) more than once a week was negatively 
correlated with leisure time VPA.

4  |   DISCUSSION

This cross-sectional study evaluated dietary habits of adoles-
cent SPs compared with adolescents not involved in organ-
ized sports. We found that SPs ate breakfast on weekends 
more often and had more frequent vegetable and fat-free or 
semi-skimmed milk consumption compared with their non-
participating peers. Other adolescents’ dietary habits were 
not associated with sports club participation. Both SPs’ and 
NPs’ dietary habits had deficiencies, such as meal skipping 
and low vegetable and fruit intake. Female gender, leisure 

time VPA, and self-rated health were positively related to 
adolescents’ daily vegetable and fruit consumption.

Our findings are in accordance with earlier studies report-
ing more frequent vegetable consumption among adolescent 
SPs than NPs.16,18-20 Gender wise, we found the association 
only in males. Few previous studies have examined SPs’ veg-
etable consumption separately among males and females, and 
reported findings have varied between genders, ethnic groups, 
and survey years.18,25 Previous research also supports our find-
ing that females have more frequent vegetable consumption 
than males.16,20 In this study, SPs were more likely than NPs 
to drink fat-free or semi-skimmed milk daily, but the associa-
tion was not found separately for males and females. Cavadini 
et al26 observed higher milk consumption among athletic than 
non-athletic boys but not consistently in all ages or among 
girls. Breakfast consumption has also been associated with 
sports club participation in some earlier studies.16,20 We found 
that SPs were more likely than NPs to eat breakfast on week-
ends, but breakfast consumption was similar on school days. 
Participation in organized sports usually includes scheduled 
trainings and competitions on weekends that may explain the 
different weekend breakfast habits between SPs and NPs.

Although we found SPs to have some healthier dietary 
habits than NPs, only approximately half of them (46%) ate 
vegetables and one third (36%) fruits daily. Similar findings 
were reported among elite German adolescent athletes and 

T A B L E  1   Characteristics by sports club participation and gender

Male (n = 915) Female (n = 1002) Total (n = 1917)

SP (n = 560) NP (n = 355) SP (n = 533) NP (n = 469) SP (n = 1093)
NP 
(n = 824)

Age (y), mean (SD) 15.0 (0.5) 15.0 (0.5) 14.9 (0.5) 15.0 (0.5) 15.0 (0.5) 15.0 (0.5)

Height (cm), mean (SD) 174.9 (7.6) 174.7 (7.9) 166.3 (6.0)*** 164.7 (6.2) 170.7 (8.1)*** 169.0 (8.5)

Weight (kg), mean (SD) 64.3 (10.1) 65.6 (11.7) 57.0 (8.1) 57.5 (11.4) 60.7 (9.9) 61.0 (12.2)

BMI (kg/m2), mean (SD) 20.9 (2.4)* 21.4 (3.3) 20.6 (2.5)** 21.1 (3.6) 20.8 (2.4)** 21.3 (3.5)

Residence: urban vs. rural, 
n (%)

413 (73.8)*** 198 (55.8) 376 (70.5)*** 264 (56.3) 789 (72.2)*** 462 (56.1)

Leisure time VPA: 4 h/wk 
or more vs. less, n (%)

456 (81.4)*** 110 (31.0) 443 (83.1)*** 117 (24.9) 899 (82.3)*** 227 (27.5)

Body image: about the 
right size vs. thin or fat, 
n (%)

392 (70.0)** 210 (59.2) 342 (64.2)*** 212 (45.2) 734 (67.2)*** 422 (51.2)

Self-rated health: good 
to excellent vs.poor to 
moderate, n (%)

542 (96.8)*** 287 (80.8) 493 (92.5)*** 356 (75.9) 1035 (94.7)*** 643 (78.0)

School grade average: 
good to excellent vs. 
adequate to satisfactory, 
n (%)

341 (60.9)*** 151 (42.5) 451 (84.6)*** 273 (58.2) 792 (72.5)*** 424 (51.5)

Note: The values are means (SD) or absolute (%) numbers of subjects. P-values are for differences between SPs and NPs: *P < .05; **P < .01; ***P < .001.
Abbreviations: NP, non-sports club participant; SP, sports club participant; VPA, vigorous physical activity.
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Flemish sprint athletes but not among young Italian compet-
itive athletes.27-29 We also observed that one quarter (24%) 
of the SPs did not eat daily school lunch although Finnish 
adolescents’ school lunch has been shown to be nutritionally 
superior to the other daily meals.30 The school lunch meal 
based on national nutrition recommendations is free for all 
pupils in Finland, and the opportunity to eat it should not de-
pend on a family's economic circumstances. However, having 
a fast food outlet or grocery store near school has been pre-
viously linked to students’ skipping the free school lunch.31 
These findings suggest that healthy eating promotion prac-
tices would benefit both SPs and NPs.

Unhealthy dietary habits, such as daily consumption of 
sweets and sugared beverages, are typical for adolescents.4 
We found no association between adolescents’ sports club 
participation and unhealthy dietary habits, except sweets 
consumption among females. Previously, SPs have been 
found to consume more sport drinks than NPs, but studies on 
other sugar-sweetened beverages are contradictory.12,16,19,20 

Divergent results have also been reported concerning choc-
olate and other sweets consumption.20,28 In contrast to our 
findings, fast food consumption has been positively as-
sociated with sports club participation among adolescent 
males.32,33 SPs, males in particular, usually have higher en-
ergy expenditure and need larger amounts of food to fulfil 
their energy and nutrient requirements than NPs. Alterations 
in energy expenditure may explain the differences in fast food 
consumption but also in the other dietary habits between SPs 
and NPs. Definitions of unhealthy dietary habits, such as the 
frequency regarded as unhealthy, have varied among studies. 
Different definitions as well as varying methods and samples 
may have resulted in divergent findings.

Our findings suggest that female gender, leisure time 
VPA, and self-rated excellent health are positively related to 
adolescents’ healthy dietary habits. In addition, educational 
achievement was positively associated with daily vegetable 
consumption. These findings are consistent with current 
literature on adolescents that generally associates healthy 

F I G U R E  2   Healthy eating and 
unhealthy eating indices between sports 
club participants (SP; n = 1093) and non-
participants (NP; n = 824). Values are 
medians (25th–75th percentiles). P-values 
are for differences between SPs and NPs 
estimated using the Mann-Whitney U test: 
*P < .05, **P < .01, ***P < .001

10.0***
(6.0-14.0) 7.6

(4.0-12.5)

0

2

4

6

8

10

12

14

SP NP

)naide
m( xedni gnitae yhtlae

H

Sports club participation

(A) Healthy eating index (total)

6.0
(2.0-8.5)

5.8
(2.0-8.0)

0

2

4

6

8

10

12

14

SP NP

U
nh

ea
lth

y 
ea

tin
g 

in
de

x 
(m

ed
ia

n)

Sports club participation

(B) Unhealthy eating index (total)

11.0***
(8.5-14.0) 8.5

(9.0-12.5)

0

2

4

6

8

10

12

14

SP NP

)naide
m( xedni gnitae yhtlae

H

Sports club participation

(C) Healthy eating index (female)

6.5**
(4.0-8.5)

6.0
(2.0-8.5)

0

2

4

6

8

10

12

14

SP NP

U
nh

ea
lth

y 
ea

tin
g 

in
de

x 
(m

ed
ia

n)

Sports club participation

(D) Unhealthy eating index (female)

8.0***
(4.0-12.5) 6.0

(2.0-8.5)

0

2

4

6

8

10

12

14

SP NP

)naide
m( xedni gnitae yhtlae

H

Sports club participation

(E) Healthy eating index (male)

4.0
(2.0-6.0)

4.0
(2.0-6.5)

0

2

4

6

8

10

12

14

SP NP

U
nh

ea
lth

y 
ea

tin
g 

in
de

x 
(m

ed
ia

n)

Sports club participation

(F) Unhealthy eating index (male)



      |  623HEIKKILÄ et al

T
A

B
L

E
 2

 
O

dd
s r

at
io

s (
O

R
) a

nd
 9

5%
 c

on
fid

en
ce

 in
te

rv
al

s (
C

I)
 fo

r d
ie

ta
ry

 h
ab

its
 b

y 
sp

or
ts

 c
lu

b 
pa

rti
ci

pa
tio

n 
an

d 
ge

nd
er

M
al

e 
(n

 =
 9

15
)

Fe
m

al
e 

(n
 =

 1
00

2)
To

ta
l (

n 
=

 1
91

7)

SP
 (n

 =
 5

60
)

N
P 

(n
 =

 3
55

)
SP

 (n
 =

 5
33

)
N

P 
(n

 =
 4

69
)

SP
 (n

 =
 1

09
3)

N
P 

(n
 =

 8
24

)

n 
(%

)
n 

(%
)

O
R

 (9
5%

 C
I)

n 
(%

)
n 

(%
)

O
R

 (9
5%

 C
I)

n 
(%

)
n 

(%
)

O
R

 (9
5%

 C
I)

B
re

ak
fa

st
 d

ai
ly

 o
n 

sc
ho

ol
 d

ay
s

39
7 

(7
0.

9)
21

4 
(6

0.
3)

1.
10

 (0
.7

8-
1.

55
)

36
8 

(6
9.

0)
28

0 
(5

9.
7)

1.
03

 (0
.7

3-
1.

45
)

76
5 

(7
0.

0)
49

4 
(6

0.
0)

1.
07

 (0
.8

4-
1.

37
)

B
re

ak
fa

st
 d

ai
ly

 o
n 

w
ee

ke
nd

 d
ay

sa  
45

7 
(8

9.
4)

28
5 

(8
0.

3)
1.

32
 (0

.8
3-

2.
11

)
44

0 
(8

7.
8)

36
3 

(7
7.

4)
1.

58
 (1

.0
2-

2.
44

)*
89

7 
(8

8.
6)

64
8 

(7
8.

6)
1.

46
 (1

.0
7-

2.
01

)*

Sc
ho

ol
 lu

nc
h 

ev
er

y 
sc

ho
ol

 d
ay

42
7 

(7
6.

3)
25

0 
(7

0.
4)

0.
87

 (0
.6

0-
1.

27
)

40
0 

(7
5.

0)
26

8 
(5

7.
1)

1.
52

 (1
.0

7-
2.

15
)*

82
7 

(7
5.

7)
51

8 
(6

2.
9)

1.
18

 (0
.9

2-
1.

52
)

V
eg

et
ab

le
s d

ai
ly

18
9 

(3
3.

8)
66

 (1
8.

6)
1.

61
 (1

.1
0-

2.
35

)*
31

7 
(5

9.
5)

19
7 

(4
2.

0)
1.

15
 (0

.8
3-

1.
59

)
50

6 
(4

6.
3)

26
3 

(3
1.

9)
1.

33
 (1

.0
4-

1.
69

)*

Fr
ui

ts
 d

ai
ly

13
9 

(2
4.

8)
56

 (1
5.

8)
1.

38
 (0

.9
2-

2.
08

)
25

2 
(4

7.
3)

15
3 

(3
2.

6)
1.

02
 (0

.7
3-

1.
43

)
39

1 
(3

5.
8)

20
9 

(2
5.

4)
1.

18
 (0

.9
1-

1.
52

)

B
ro

w
n 

br
ea

d 
da

ily
15

8 
(2

8.
2)

77
 (2

1.
7)

1.
13

(0
.7

8-
1.

63
)

23
5 

(4
4.

1)
13

4 
(2

8.
6)

1.
38

 (0
.9

9-
1.

93
)

39
3 

(3
6.

0)
21

1 
(2

5.
6)

1.
28

 (1
.0

0-
1.

64
)

Fa
t-f

re
e 

or
 se

m
i-

sk
im

m
ed

 m
ilk

 d
ai

ly
42

1 
(7

5.
2)

21
1 

(5
9.

4)
1.

36
 (0

.9
6-

1.
93

)
36

5 
(6

8.
5)

24
3 

(5
1.

8)
1.

31
 (0

.9
4-

1.
82

)
78

6 
(7

1.
9)

45
4 

(5
5.

1)
1.

33
 (1

.0
4-

1.
68

)*

Sw
ee

ts
 m

or
e 

of
te

n 
th

an
 

on
ce

 a
 w

ee
k

27
0 

(4
8.

2)
16

8 
(4

7.
3)

1.
00

 (0
.7

3-
1.

38
)

25
2 

(4
7.

3)
21

3 
(4

5.
4)

1.
52

 (1
.1

0-
2.

11
)*

52
2 

(4
7.

8)
38

1 
(4

6.
2)

1.
24

 (0
.9

9-
1.

55
)

Su
ga

re
d 

so
ft 

dr
in

ks
 

m
or

e 
of

te
n 

th
an

 o
nc

e 
a 

w
ee

k

28
6 

(5
1.

1)
18

8 
(5

3.
0)

1.
00

 (0
.7

2-
1.

38
)

13
1 

(2
4.

6)
16

6 
(3

5.
4)

0.
95

 (0
.6

7-
1.

36
)

41
7 

(3
8.

2)
35

4 
(4

3.
0)

0.
96

 (0
.7

6-
1.

22
)

Fa
st

 fo
od

 (h
am

bu
rg

er
s, 

ho
t d

og
s, 

or
 p

iz
za

) 
m

or
e 

of
te

n 
th

an
 o

nc
e 

a 
w

ee
k

58
 (1

0.
4)

53
 (1

4.
9)

1.
04

 (0
.6

4-
1.

70
)

16
 (3

.0
)

42
 (9

.0
)

0.
54

 (0
.2

6-
1.

11
)

74
 (6

.8
)

95
 (1

1.
5)

0.
84

 (0
.5

7-
1.

26
)

C
ris

ps
 m

or
e 

of
te

n 
th

an
 

on
ce

 a
 w

ee
k

54
 (9

.6
)

38
 (1

0.
7)

1.
39

 (0
.8

1-
2.

38
)

18
 (3

.4
)

24
 (5

.1
)

1.
40

 (0
.6

4-
3.

06
)

72
 (6

.6
)

62
 (7

.5
)

1.
38

 (0
.8

9-
2.

15
)

N
ot

e:
 P

-v
al

ue
s a

re
 fo

r O
R

s:
 *

P 
<

 .0
5,

 *
*P

 <
 .0

1,
 *

**
P 

<
 .0

01
.

A
bb

re
vi

at
io

ns
: N

P,
 n

on
-s

po
rts

 c
lu

b 
pa

rti
ci

pa
nt

; S
P,

 sp
or

ts
 c

lu
b 

pa
rti

ci
pa

nt
.

a N
um

be
rs

 d
o 

no
t m

at
ch

 d
ue

 to
 m

is
si

ng
 v

al
ue

s.



624  |      HEIKKILÄ et al

dietary habits with a positive self-rated health status and aca-
demic achievement.34,35 Physical activity has previously been 
shown to be correlated with healthy diet in children but not 
consistently among adolescents, possibly due to complex-
ity of adolescents’ health behaviors and the methodological 
limitations in previous studies.36 Among athletes, sports per-
formance and competitive priorities have been suggested as 
important factors in food choice.37 Adolescents participating 
in organized sports may employ healthy dietary habits to 
improve sports performance and achieve competitive goals. 
Getting information from a nutritionist and having a nutrition 
plan previously have been associated with consumption of 
vitamin- and fiber-rich foods, such as vegetables, fruits, and 
brown bread, in adolescent elite athletes.28

Health behaviors tend to cluster together and are related 
to social and residential environments. Adolescents’ sports 
club participation is positively associated with their socio-
economic circumstances and family support.38 Parents with 
higher socioeconomic status commonly have a higher ed-
ucation level and appreciate favorable health behaviors, 
like healthy dietary habits. Higher income also enables 

participation in sports clubs. On the other hand, sports club 
participation itself and growing into an athlete may change 
adolescents’ health behaviors regardless of their socioeco-
nomic status. Regarding residential environments, urban sur-
roundings were more common among SPs than NPs in our 
data, and different food environments, such as the availability 
of grocery stores, can influence adolescents’ dietary habits.

According to descriptive healthy and unhealthy eating 
indices, healthy dietary habits were more common in SPs 
than NPs and unhealthy eating was similar between the 
groups. In the multivariable models, sports clubs participa-
tion was positively associated with vegetable and fat-free or 
semi-skimmed milk consumption but not consistently with 
adolescents’ healthy dietary habits. Our findings are contra-
dictory to some previous studies that have reported health-
ier diet among SPs or elite athletes compared with NPs.16,17 
However, in the aforementioned studies, analyses were not 
adjusted for physical activity to specifically reveal the impact 
of sports participation on eating habits. Taliaferro et al18 re-
ported divergent results on adolescents’ vegetable and fruit 
consumption when VPA was included in the analyses.

T A B L E  3   Logistic regression models for participants’ characteristics and vegetable, fruit, sweets, and sugared soft drink consumption

Vegetables daily Fruits daily
Sweets more often than 
once a week

Sugared soft drinks more 
often than once a week

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Sports club participation

Yes 1.33 (1.04-1.69)* 1.18 (0.91-1.52) 1.24 (0.99-1.55) 0.96 (0.76-1.22)

No 1.00 1.00 1.00 1.00

Gender

Male 0.34 (0.28-0.43)*** 0.36 (0.29-0.45)*** 0.98 (0.81-1.19) 2.34 (1.91-2.87)***

Female 1.00 1.00 1.00 1.00

Leisure time VPA

At least 4 h/week 1.35 (1.06-1.72)* 1.42 (1.10-1.82)** 0.82 (0.66-1.03) 0.87 (0.69-1.10)

Under 4 h/week 1.00 1.00 1.00 1.00

School grade average

Good to excellent 1.93 (1.55-2.40)*** 1.25 (0.99-1.57) 0.83 (0.68-1.02) 0.54 (0.44-0.66)***

Adequate to satisfactory 1.00 1.00 1.00 1.00

Self-rated health

Excellent 2.62 (1.77-3.87)*** 3.28 (2.14-5.01)*** 0.87 (0.61-1.23) 0.74 (0.51-1.08)

Good 1.32 (0.95-1.85) 1.83 (1.26-2.65)** 1.03 (0.77-1.38) 0.99 (0.73-1.35)

Moderate or poor 1.00 1.00 1.00 1.00

Body image

Too fat 1.22 (0.96-1.56) 1.15 (0.90-1.47) 0.82 (0.65-1.02) 0.81 (0.64-1.04)

Too thin 0.95 (0.69-1.30) 0.91 (0.65-1.27) 1.11 (0.84-1.47) 1.00 (0.74-1.33)

About the right size 1.00 1.00 1.00 1.00

Note: P-values are for ORs: *P < .05, **P < .01, ***P < .001.
Abbreviation: VPA, vigorous physical activity.
[Correction added on 26 June after first online publication:the layout of Table 3 was corrected in this version.]
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According to our results, adolescents’ dietary habits are 
determined more strongly by leisure time VPA than sports 
club participation. Earlier studies on the associations between 
adolescents’ physical activity and healthy dietary habits have 
reported inconsistent findings.36 Adolescents’ physical activ-
ity and dietary habits are complex behaviors and influenced 
by several possible factors. Hence, future studies focusing 
on SP’ dietary habits should consider the amount of overall 
physical activity and take into account other possible con-
founding factors, such as family background.

Our results suggest that both adolescent SPs and NPs have 
some similar unhealthy eating behaviors, like meal skipping. 
Organized sports clubs reach approximately half of adoles-
cents and are a potential setting for health promotion.10,15 
However, this potential is incompletely used, and research on 
nutrition education practices in sports clubs is insufficient.39 
Understanding young athletes’ dietary habits and sports 
clubs’ health promotion orientation enables professionals to 
develop new practices for adolescents’ nutrition education 
and health promotion on a population level. Nutrition and 
health promotion interventions targeted to sports clubs might 
promote adolescent athletes’ health behaviors and prevent 
lifestyle diseases in their later years. In addition, improved 
dietary habits could support young athletes’ training, pro-
gression, and recovery.

The strength of this study was a representative sample of 
Finnish adolescents from different regions divided into SPs 
and NPs. The sports club data comprised the ten most popular 
sports in Finland: both winter and sports and individual and 
team sports were involved. The food frequency questions used 
in this study were based on a previously validated questionnaire 
and were found to have sufficient reliability among adoles-
cents.22 The SPs filled out the questionnaire in their spare time, 
and the controls did so in class during a school day. Possibly 
due to that, a smaller portion of the SPs than NPs (40% vs 
80%) completed the questionnaire, which may have resulted 
in sampling bias. We have no further details about the non-
respondents, but they may be less interested in health behaviors 
and have more unhealthy dietary habits. Physical activity ques-
tionnaires used in this study were based on self-reported data 
and have been found to underestimate physical activity com-
pared with objectively measured values among school-aged 
children and adolescents.40 Due to many statistical tests, some 
significant associations may have occurred by chance.

4.1  |  Perspectives

Adolescence is a critical period in respect of health behaviors, 
and dietary patterns in adolescence are associated with 
cardiovascular risk factors in later stages of life.7 Participation 
in youth sports clubs is common, but research on adolescent 
sports club participants’ dietary habits is limited. Our results 

suggest that adolescent sports club participants are more 
likely than non-participants to eat breakfast on weekends 
and to have daily vegetable and fat-free or semi-skimmed 
milk consumption. Unhealthy dietary habits are equally 
frequent in the groups. It seems that adolescents’ dietary 
habits are more strongly associated with overall leisure time 
VPA instead of sports club participation itself. In this study, 
adolescents’ dietary habits had deficiencies, such as low 
vegetable and fruit consumption and meal skipping. Sports 
clubs form a potential setting for health promotion, but sport 
clubs’ opportunities for promoting healthy eating among 
adolescents are not known and should be examined.
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