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Abstract

Background: Overweight and obesity among adolescents are increasing worldwide. Risk factors include dietary
intake characteristics and high levels of physical inactivity. In Sweden, few large comprehensive population-based
surveys of dietary intake and lifestyle among adolescents have been carried out. Thus, the purpose of the current
study was to describe dietary intake and food choices as well as leisure time activities in relation to overweight and
obesity in a total sample of all schoolchildren aged 15 years in Western Sweden.

Methods: In 2008, a questionnaire was sent to all 21,651 adolescents born in 1992 in Vastra Gotaland Region, Sweden.
Participation rate was 54.3 % (50.7 % girls/49.3 % boys). The questionnaire included a 73-item semi-quantitative food
frequency questionnaire and questions on lifestyle. Results were evaluated against the Nordic Nutrition Recommendations
and Swedish indicators of healthy diet and exercise habits. Associations with concurrent overweight and obesity were
evaluated in multiple linear regression analysis.

Results: Among girls, 49.5 % reached the goal of consuming fruit and vegetables at least daily, whereas for boys the
figure was 34.4 %. Among both sexes, 15 % reached the goal of consuming fish at least twice weekly. Two-thirds of
both sexes reached the goal of regular moderate or vigorous physical activity weekly. In total, 12.4 % were overweight
and 2.4 % were obese. More girls than boys were underweight, whereas more boys than girls were overweight or
obese (p < 0.001). Boys exhibited a more frequent intake of sodas and concentrated fruit juices, milk 3 % fat, bread and
potatoes and fast food (p < 0.001). Frequent intake of candies and chocolate was reported by both sexes. Among girls
and boys, living in rural areas, living in apartments and reporting no frequent leisure time physical activity were
significant risk factors for being overweight or obese, also when adjusted for other risk factors.

Conclusions: Dietary habits of adolescents in Western Sweden warrant improvements. Public health actions
should be taken to increase consumption of fruit, vegetables and fish, and decrease consumption of sodas and
candies and also to increase frequency of physical activity. These actions may be helpful in reducing risks for
overweight and obesity.
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Background

Adolescents are becoming increasingly overweight and
obese in rich as well as poor societies worldwide [1]. For
example, in the US between the years 1980—-2000 rates of
obesity among adolescents 12—19 years old more than tri-
pled [2]. Further, between the years 2003 and 2007 rates
of obesity among adolescents 10-17 years old in the US
increased by 6.1 % among boys and 17.6 % among girls
[3]. In Europe, the annual increase in prevalence of child-
hood overweight was 0.1 % during the 1970s, 0.4 % during
the 1980s, 0.8 % during the 1990s and 2.0 % by the 2000s
[4]. These patterns are of clinical as well as public health
concern, since obesity in childhood is associated with both
short- and long-term health consequences [4—6].

Childhood overweight and obesity are the conse-
quences of excessive energy intake relative to energy
output together with a genetic disposition [6]. The
mechanisms for such imbalance are complex though, in-
volving both individual- and societal level factors. Indi-
vidual factors include dietary intake characteristics e.g.,
frequency of eating, portion sizes, energy density, high
fat intake and high intake of sodas and sugar. Dietary in-
take characteristics in childhood and adolescence are
important to evaluate and act on if necessary, because
they also predict dietary intake in adult life and thereby
risk of chronic diseases [4, 7].

In Sweden, unfortunately not many large and compre-
hensive population-based surveys of dietary intake
among adolescents have been carried out during the last
decade. The National Food Agency in 2005, 2006 and
2008 carried out population-based telephone surveys of
indicators of a healthy diet among Swedes aged 16-80
years. In 2008, in total only 211 persons in the age group
16-29 years were included [8]. Also, at three times
(1989, 1997-1998 and 2010-2011), The National Food
Agency has carried out more comprehensive dietary in-
take surveys among about 2000 Swedes; however the
number of participants in the younger age groups are
too small to be evaluated separately. Further, since 1985
the National Institute of Health in collaboration with the
World Health Organization (WHO) carries out national
lifestyle evaluations every four years. In 2009-2010, diet-
ary intake and physical activity among school children
11-15 years old were evaluated as part of such a survey
[9]. In addition, since 2004 the National Institute of
Health yearly carries out a survey among 20,000 Swedes
aged 16—84 years on lifestyle characteristics. However,
this includes questions on frequency of intake of fruit
and vegetables as sole indicators of dietary intake.

On the local level, diet information may also exist. For
example, in the Gothenburg school district, school
nurses have since 2004 systematically collected data on
indicators of diet in addition to regular anthropometric
measurements. Youth aged 11, 15 and 17 years answer
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questions on whether they daily consume breakfast, lunch
and/or dinner as sole indicators of a healthy diet [10].

In short, there is a dearth of comprehensive informa-
tion on a sufficiently large number of participants on
dietary intake and food choices among adolescents in
Sweden that go beyond a few indicators of a healthy diet.
If the current obesity epidemic is to be reversed and fu-
ture chronic diseases prevented, comprehensive dietary
information is urgently needed. In the current study, the
aim was to describe dietary intake and food choices as
well as leisure time activities in relation to overweight
and obesity in a total sample of all schoolchildren aged
15 years in Western Sweden.

Subjects and Methods

Study design

In 2008, a cross-sectional health survey among all ado-
lescents living in Vistra Gotaland Region, born in 1992,
was conducted. The Vistra Gotaland Region has 1.6 mil-
lion inhabitants. The survey was initiated by the Com-
mittee of Public Health in Véstra Gotaland Region and
conducted by the Institute of Medicine, University of
Gothenburg. Focus of the survey was on prevalence of
asthma and eczema in relation to environmental expo-
sures [11]. As part of this, dietary intake and physical ac-
tivity habits were also inquired about.

Subjects
A questionnaire was sent by postal mail to 21,651 ado-
lescents in Vistra Gotaland Region. Two reminders were
sent out. In total, 11,753 responses were received (par-
ticipation rate 54.3 % overall; 50.7 % girls and 49.3 %
boys). Among adolescents born in Sweden or with
Swedish parents, participation rate was 61 %, in com-
parison with 16 % among adolescents born abroad and
28 % among adolescents born in Sweden and with at
least one parent born abroad. Further, adolescents with
parents with lower levels of education had lower partici-
pation rates (38 % if mother had lower levels of educa-
tion and 58 % if father had lower levels of education)
than adolescents with parents with higher levels of edu-
cation (58 % of mother had higher levels of education
and 65 % of father had higher levels of education).
Among the 11,753 responders, 11,222 had complete
information on dietary intake and anthropometry and
these form the basis for the current analyses.

Ethics statement

The study received full ethical approval by the regional
ethics committee in Gothenburg, Sweden. All participat-
ing adolescents and their parents were informed about
the study protocol by written information sent to the
home. The adolescents thereafter signed informed con-
sent sheets.
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Questionnaire

The ten-page questionnaire included pre-coded ques-
tions on place of upbringing, living area, type of resi-
dency, leisure time activities and screen time, ie time on
computer for school work, for computer games, on
internet and watching TV. The question on leisure time
physical activity had five categories: rarely, sometimes
light, regularly light, regularly moderate and regularly
vigorous. In the analysis the categories were merged to
three new categories; seldom or sometimes, light (rarely
and sometimes light), regularly light (regularly light) and
regularly, moderate or vigorous (regularly moderate
and regularly vigorous). Self-reported weight (kg) and
height (cm) were also asked about. Body mass index
(BMI) was calculated as weight/height®. Further, cat-
egories of underweight, normal weight, overweight and
obesity was identified as described for children and ad-
olescents by Cole et al [12, 13] i. e. underweight BMI <
17.69, <17.26, normal weight <24.17, <23.60, over-
weight <29.29, <28.60, obesity >29.29, >28.60 in girls
and boys, respectively.

The questionnaire included a 73-item food frequency
questionnaire (FFQ). This represents an adaptation of
the 84-item FFQ used among adults in the Visterbotten
Intervention Program since 1984 (see further details in
[14]). In brief, the FFQ is semi-quantitative and portion
sizes are reported on drawings of four plates of increas-
ing portion size for the three categories staple food,
meat/fish/vegetarian alternative and vegetables. Fre-
quency of intake of the food items are reported on a
nine-level scale, from “none” to “four or more times a
day”. Daily intake has been calculated by multiplying fre-
quency of intake by a portion size value either as indi-
cated on the photographs, natural sizes such as an apple,
or average portions sizes for the sex and age as described
in a national survey [15, 16]. Energy and nutrient con-
tents were calculated using the software MATSs (Rudans
Lattdata, Vasteras, Sweden) and the national food com-
position database [17]. The original 84-item FFQ has
been validated with ten repeated 24-h recalls as well as
with the biomarkers plasma beta-carotene, erythrocyte
fatty acids and plasma B vitamins [16, 18, 19]. In this re-
port, for some food items several frequency categories
have been combined into larger categories.

Statistical analysis

Socio-demographic characteristics of the adolescents
were evaluated in relation to proportion meeting the in-
dicators of healthy diet and exercise habits as defined by
the Swedish National Food Agency [8], using Chi-square
test. These indicators include consuming 500 g fruit and
vegetables at least daily, consuming fish at least twice a
week, and performing weekly regular moderate or vigor-
ous leisure time physical activity. Unfortunately, in this
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study reported dietary intake did not encompass vol-
umes but only frequencies; hence results on fruit and
vegetable intake in relation to indicators are expressed
as “any consumption at least daily”. Life style character-
istics and dietary intake of macronutrients and food
items were compared between girls and boys using Chi-
square test for categorical variables and independent
sample t-test for continuous variables.

Basal metabolic rate, BMR, was calculated based on
sex, weight and height [20]. Total energy expenditure
was calculated based on BMR and the average medium
physical activity level (PAL) for that age (PAL=1.73;
[21]). Food intake level (FIL) was calculated as reported
energy intake divided by BMR. The lowest and highest
5 % values of FIL were regarded as extreme and these in-
dividuals were excluded in the analysis of energy- and
macronutrient intake, leaving 5013 girls and 4766 boys
for these analysis.

Predictors of overweight and obesity were evaluated
initially in bivariate regression analyses, using a selection
of potential predictors including socio-demographic var-
iables, indicators of a healthy diet and level of physical
activity. Predictors that were found to be significant in
these bivariate analyses were thereafter entered into
multiple regression models. All regression models were
run separately for girls and boys. Level of two-tailed sig-
nificance was < 0.05 in all analyses. The statistical ana-
lyses were carried out using SAS, version 9.2, by SAS
Institute Inc., Cary, NC, USA.

Results

Study population

The proportion of girls and boys in the dietary survey
sample was similar (50.7 % vs. 49.3 %; Table 1). The
majority of the adolescents grew up in Sweden, in
urban areas and in a family that lived in a private resi-
dency. The proportion of adolescents reaching the
Swedish indicators of a healthy dietary intake (ie con-
suming fruit and vegetables at least daily, and fish at
least twice a week) and regular leisure time physical
activity (ie regular moderate or vigorous physical activ-
ity), differed significantly in relation to the socio-
demographic characteristics (Table 1). Girls were more
likely than boys to reach the goal for fruit and vegeta-
bles (49.5 % vs. 34.4 %; p < 0.001), whereas slightly more
boys than girls reached the leisure time physical activity
goal (64.3 % vs. 60.3 %; p <0.001). Among both sexes,
35 % never or seldom consumed any fish and only 15 %
reported fish consumption >2/week. Reported intake of
fish consisted of equal proportions of lean and fat fish
(data not shown). Living in the rural area and staying in
an apartment were significantly associated with less
likelihood to reach the leisure time physical activity
goal (p <0.0001).
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Table 1 Proportion of Swedish adolescents reaching the goals of a healthy dietary intake and regular physical activity in relation to

socio-demographic characteristics (n=11,222)
Total sample Fruit and vegetables at least daily Fish 2 2 times per week Regular physical activity weekly®
Sex (%)
Girls 50.7 49.5%* 14.8 60.3%*
Boys 493 344 15.0 64.3
Grown up in Sweden (%)
Yes 954 41.5%% 14.7% 62.6%*
No 1.3 521 21.2 478
Partly 33 54.6 185 58.7
Living area (%)
Urban, inner city 152 45 8** 16.9% 61.3%**
Urban, general 553 418 15.2 649
Rural 29.5 403 133 580
Housing style (%)
Own residency 659 419 143 64.2%**
Row house 14.8 422 16.2 66.3
Apartment 19.3 424 15.6 526

* p<0.05; ** p < 0.001; and *** p < 0.0001, calculated by Chi-square test
@ Defined as regular moderate or vigorous physical activity

Anthropometric and life style characteristics

In total, 12.4 % were categorized as overweight and
2.4 % as obese. Distribution of body mass index cat-
egories differed significantly between girls and boys
(p <0.0001; Table 2). More girls than boys were
underweight, whereas more boys than girls were over-
weight or obese. Time spent on leisure time exercise,
being outdoors and screen time also differed signifi-
cantly between sexes (p <0.0001), with boys spending
more time on moderate or vigorous regular physical
activity, being outdoors, and screen time. Here, the
largest difference between sexes was seen for time
spent on computer games. Having disturbed sleep or
being sleepy during the day were significantly more
pronounced in girls than in boys (p < 0.0001).

Energy- and macronutrient intake

Total reported daily energy intake was significantly higher
for boys than for girls (Table 3). Calculated total energy
expenditure was (mean value + SD) 9.66 + 0.6 MJ/day for
girls and 12.0 + 1.0 MJ/day for boys. Reported energy in-
take divided by calculated total energy expenditure was
80.7 % for girls and 87.5 % for boys, indicating some
underreporting.

Dietary intake of macronutrients differed significantly
between the sexes (p < 0.0001; Table 3). Girls reported a
proportionally higher intake of carbohydrates, fibre and
sucrose whereas boys reported a higher total energy in-
take as well as a proportionally higher intake of protein
and total and saturated fat.

Food choice

Intake of food items differed between girls and boys.
Girls exhibited a significantly more frequent intake of
fruit and vegetables than did boys (Table 4). Bread was
only consumed daily by 70 % of boys and girls. Whole
grain bread was consumed daily by 47 and 40 % girls
and boys, respectively (p <0.05). Daily consumption of
butter as bread spread was reported among almost 20 %
of both girls and boys (Fig. 1a and b), whereas daily con-
sumption of the items “butter-rapeseed oil blend” and
“low-fat margarine” each was reported among almost
30 % of girls and boys. Over 90 % of the girls and boys
consumed ordinary margarine never or < 3 times/month.
Only a small proportion of girls and boys reported a
daily intake of cheese (Table 4), most of which was high-
fat cheese (data not shown). Among staple foods, pota-
toes were the most commonly reported item for both
sexes, with around 30 % reporting consuming potatoes
once a day or more often (girls 24 % vs. boys 32 %, p <
0.05). This staple food was followed by pasta, rice and
lastly bulgur or couscous.

Most commonly consumed type of milk was the 1.5 %
fat type (Table 5). Boys reported a more frequent con-
sumption of the 3 % fat type milk than did girls. Reported
intake of soda light products was low among both girls
and boys. Overall, boys reported a significantly more fre-
quent intake of sodas and concentrated fruit juices (also
when excluding low energy sodas; data not shown). Daily
consumption of sodas and concentrated fruit juices was
higher among boys (20 %) than among girls (10 %; p <
0.05). Boys reported significantly more frequent
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Table 2 Anthropometric and lifestyle characteristics of girls and
boys in the Swedish adolescent health study (n=11,222)
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Table 3 Dietary intake of girls and boys in the Swedish
adolescent health study (n=9,779%)

Characteristics Girls Boys p-value Dietary component Girls Boys p-value
n=>5,691 n=>5,531 n=>5013 n=4,766
Body mass index (%) Total energy intake (MJ/day) 78+22° 105+30 <0.0001
Underweight 9.5 50 Total energy intake (kcal/day) 1867 526 2516 £ 715 <0.0001
Normal 787 769 Protein (% of energy) 143+£26 152+25 <0.0001
Overweight 9.9 15.1 Carbohydrates (% of energy) 458 +6.7 433+64 <0.0001
Obese 19 3.0 <0.0001 Fat, total (% of energy) 399+73 414+69 <0.0001
Leisure exercise (%) Fat, saturated (% of energy) 169+4.1 183+4.1 <0.0001
Seldom or sometimes, light 206 213 Fibre (g/day) 166+7.6 182+78 <0.0001
Regularly, light 20,1 155 Fibre (g/MJ) 21407 17405 <0000
Regularly, moderate or vigorous 593 63.3 <0.0001 Sucrose (g/day) 338+182 4114236  <0.0001
Time per wk spent outdoors (%) Sucrose (% of energy) 73+30 6.6+3.1 <0.0001
<1h 79 64 2 Observations with extreme ratios between reported caloric intake and
estimated basal metabolic rate (food intake level, FIL, were excluded i.e. FIL
1-7h 505 436 values below the 5™or above the 95th percentile value
8-15 h 281 312 ® Mean value + SD, T-test was used
>15h 135 1838 <00001 ) )
. Risk factors for overweight or obesity
Time per wk on computer for o . o s g
schoolwork (%) In bivariate regression analyses, boys exhibited a signifi-
<1h 180 . cantly increased risk of being overweight or obese com-
N ) ‘ ‘ pared to girls (OR 1.65, 95%CI 1.48, 1.83; Table 7). Low
[l 460 420 reported frequency of intake of vegetables, but not of
8-15h 46 41 fruit, was significantly associated with a 20 % increased
>15h 12 12 <00001  risk of being overweight or obese (OR 1.20, 95%CI 1.08,
Time per wk with computer 1.33). Low consumption of fish was associated with a
games (%) 17 % increased risk of being overweight or obese (OR
<1h 757 182 1.17, 95%CI 1.04, 1.32). Further, irregular physical activ-
1-7 h 196 36.2 ity, less time spent outdoors, more time spent on com-
8-15 h 33 249 Puter games were s1gmf1cantly associated with increased
risk of being overweight or obese.
>15h 15 21.5 <0.0001 X . . . .
. A The multivariate regression models included all vari-
Time per wk on internet (%) ables that were significant in the bivariate analyses. To
sth 132 165 also capture whether sex modified the effect of other
1-7 h 472 473 risk factors on the risk of being overweight or obese,
8-15 h 276 230 these models were run separately for girls and boys.
S15h 120 139 <0.0001 Here,. among both girls and boys, llYlng in urban areas
, , and living in row house or own residency were signfi-
Time per wk watching TV (%) . . . . .
cantly associated with less risk of being overweight or
<1h 87 12 P P
obese, compared to living in rural areas or living in
1-7h 508 513 apartments. Also for both sexes, reported infrequent
8-15 h 315 286 physical activity was significantly associated with an
>15h 91 89 <«00001 almost 60 % increased risk of being overweight or

* p<0.05; ** p<0.001; and *** p <0.0001, calculated by Chi-square test

consumption of fast food (hamburgers, French fries, sau-
sages, hot dog, pizza) than did girls (Table 6). Candies and
chocolate were reported to be consumed four times a
week or more by 16 % of the girls and 18 % of the boys
(Fig. 2, p<0.05 girls vs. boys), whereas crisps and nuts
were reported to be consumed less than once a week by
47 % of girls and 41 % of boys (Fig. 3, p < 0.0001).

obese in multivariate analyses. Daily intake of vegeta-
bles or fruit and weekly intake of fish was not associ-
ated with the risk of being overweight or obese
among the girls or boys.

Discussion

A comprehensive survey of dietary intake and lifestyle
factors was carried out among the total population of
adolescents in Vistra Gotaland Region, Sweden (n =21
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Table 4 Frequency of intake of commonly consumed food items among Swedish girls and boys (n=11,222)

Food item Frequeny of intake
<1/week >1/week >2/week 1/day >2/day p-value®

Fruit (%)

Girls 1.5 10.5 27.3 38.1 22.7

Boys 43 16.0 308 325 163 <0.0001
Vegetables (%)

Girls 14 6.1 233 493 19.8

Boys 35 102 319 410 134 <0.0001
Bread (%)

Girls 14 3.8 252 48.0 216

Boys 18 42 23.7 418 285 <0.0001
Cheese

Girls 441 1.9 29.2 10.0 45

Boys 38.1 1.7 305 1.7 80 <0.0001
Potatoes (%)

Girls 05 88 66.6 219 2.2

Boys 04 6.1 61.2 288 34 <0.0001
Pasta (%)

Girls 82 272 62.5 1.5 0.6

Boys 72 26.7 62.8 23 1.0 0.0013
Rice (%)

Girls 224 404 350 1.5 0.7

Boys 203 39.8 37.1 16 1.2 0.0014
Bulgur, couscous (%)

Girls 86.5 83 48 03 0.04

Boys 90.0 6.1 32 04 03 <0.0001

?Chi-square test was used

651 in 2008). Important findings included that more
girls than boys reached the goal of consuming fruit and
vegetables at least daily (49.5 % vs. 34.4 %), that only
15 % of both sexes reached the goal of consuming fish at
least twice weekly and that about two-thirds of both

sexes reached the goal of regular moderate or vigorous
leisure time physical activity weekly. In total, 12.4 % of
all adolescents were overweight and 2.4 % were obese;
both being more prevalent among boys than girls. Girls
reported a proportionally higher intake of carbohydrates,

a Bread spread
Girls

 Butter

100%
90% u "bregott”
80%
70%
60%
50%
40%
30%
20%
10%

0%

w light margarine

never-3/mo

1-4 /mo 1-4 /d

(p <0.05 girls vs. boys)

Fig. 1 a and b Reported consumption of butter, butter-rapeseed oil blend (“Bregott”) and light margarine as bread spread among girls and boys

b Bread spread
Boys
B Butter
100%
90% H "bregott”
80% = light margarine

70%
60%
50%
40%
30%
20%
10%

0%

never-3/mo

1-4 /mo 1-4 /d
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Table 5 Frequency of intake of beverages among Swedish girls and boys (n=11,222)

Food item Frequency of intake
<1/week >1/week >2/week 1/day >2/day p-value®

Milk, 3 % fat (%)

Girls 788 4.0 6.7 44 6.2

Boys 69.8 47 87 5.7 1 <0.0001
Milk, 1.5 % fat (%)

Girls 329 58 19.5 16.0 258

Boys 290 47 169 14.7 34.7 <0.0001
Milk, 0.5 % fat (%)

Girls 67.7 4.2 9.5 76 11.0

Boys 72.7 39 6.9 52 1.2 <0.0001
Sodas and concentrated fruit juices (%)

Girls 188 414 29.5 7.1 3.1

Boys 73 319 410 13.7 6.1 <0.0001
Juice (%)

Girls 30.7 17.2 311 15.1 59

Boys 29.2 180 308 153 6.7 0.179

#Chi-square test was used

fibre and sucrose, whereas boys reported a proportion-
ally higher intake of protein as well as total and satu-
rated fat. Boys reported more frequent consumption of
sodas and concentrated fruit juices, milk with 3 % fat,
bread, potatoes and fast food. Significant risk factors for
being overweight or obese included living in rural areas,
living in apartments and reporting no frequent leisure
time physical activity.

We have chosen to compare our results with indica-
tors of nutrient quality (ie, intake of fruit and vegetables
and fish) developed by the National Food Agency [8] as
well as with the Nordic Nutrition Recommendations on
consumption of fat, saturated fat, sugar and fibre [21]. In
addition, we have highlighted the consumption of butter
and margarine because of trends in fat consumption re-
cently noted among Swedish adults [22]. Based on

Table 6 Frequency of intake of fast food items among Swedish girls and boys (n=11,222)

Food item Frequency of intake
<1/month 21-3/month >1/week 22-3/week >4/week p-value®

Hamburgers (%)

Girls 285 59.7 93 1.7 038

Boys 159 60.5 180 37 19 <0.0001
French fries (%)

Girls 259 56.1 12.6 3.7 1.7

Boys 188 54.3 183 58 28 <0.0001
Sausages, hot dog (%)

Girls 258 40.1 26.6 6.7 0.9

Boys 144 389 373 75 19 <0.0001
Pizza (%)

Girls 27.6 63.8 6.8 13 0.5

Boys 14.8 62.3 16.7 4.1 20 <0.0001
Fast food (%)°

Girls 18 48 576 304 55 <0.0001

Boys 03 20 435 423 1.9

2Chi-square test was used ° Fast food = hamburgers + French fries + sausages/hot dog + pizza
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Candies and chocolate

100%

HGirls mBoys

80%

60%

40%

20% -

0% -
<1/wk >1/wk >2/wk >4/wk >1/d
Fig. 2 Reported consumption of candies and chocolate among girls
and boys (p < 0.05 girls vs. boys)

population-based cross-sectional consumption data col-
lected with the same methodology during 1986-2010,
this study described a significant decrease in fat con-
sumption between 1986 and 1992 and a significant in-
crease from 2002 for women and from 2004 for men.
During this period, among both sexes use of butter as
bread spread remained constant, use of low fat margarine
decreased and use of butter-rapeseed oil blend increased.
Concurrently, serum cholesterol levels decreased during
1986-2004 and increased after 2007. Hence, it is of inter-
est to investigate recent patterns of fat intake also among
Swedish adolescents.

The study is unique in that it invited the total popula-
tion of 21, 651 adolescents in Vistra Gotaland Region.
The participation rate was 54.3 %, which may be com-
pared with the Swedish national dietary survey Riksma-
ten, with a participation rate of 36 % [23]. Thus, the
participation rate in our survey was in the upper range
of what could be expected. Still, due to the varying
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participation rates among subgroups of adolescents, our
results are likely not representative for foreign-born ado-
lescents or adolescents with parents of short education.

Research has shown that by the age of 8-10 years,
children can report their food intake as reliably as their
parents and by adolescence cognitive abilities are fully
developed, although issues of motivation and body
image may hinder adequate reporting [24]. Thus, recall
errors are to be expected and include both underreport-
ing and overreporting. Previous research on adolescents
in Goteborg, Sweden, found that over-reporting was
more common among boys and underreporting was
more common among girls [25]. Also among adoles-
cents, underreporting tends to increase with increasing
overall eating frequency as well as with higher body
mass index, and less common foods are more easily for-
gotten than are main courses [24, 26]. Still, modified
dietary history and food frequency questionnaire are
likely able to rank adolescents according to most nutri-
ents [25, 27], and adolescents do have the capacity to
use photographs to estimate portion sizes [28].

In our survey, energy intake was underreported as in-
dicated by differences between reported energy intake
and calculated total energy expenditure; a difference
similar to that reported by others for this age group [26].
In that study, underreporting of energy intake among
adolescents from seven days food records, in comparison
with total energy expenditure measured by the doubly
labeled water method, was 78.3 % for girls and 81.9 %
for boys. In our survey, the magnitude of underreporting
for other nutrients is probably similar to that of energy.
In our evaluations of macronutrient intake, all values are
expressed as percentage of energy. Hence, effects of
overall underreporting are less likely to bias comparisons
of macronutrient intakes, although possible bias due to
selective underreporting remains unknown. Still, diet
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Fig. 3 Reported consumption of crisps and nuts among girls and boys (p < 0.001 girls vs. boys).
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Table 7 Risk factors for being overweight or obese among Swedish girls and boys (n=11,222)

Risk factor Bivariate model Multivariate models®
Odds Ratios (95 % Cl) Odds Ratios (95 % Cl)
Sex
Girls 1.0
Boys 1.65 (148, 1.83)

Grown up in Sweden
Yes
No
Partly
Living area
Rural
Urban, general
Urban, inner city
Housing style
Apartment
Row house
Own residency
Vegetables daily
Yes
No
Fruit daily
Yes
No
Fish weekly
Yes
No
Regular physical activity
Yes
No

Time spent outdoors per wk

>7h
<7h

Time spent on computer games per wk

>7h
<7h

Time spent on internet per wk

>7h
<7h

Time spend watching TV per wk

>7h
<7h

1.0
0.85 (0.52, 1.38)
0.89 (0,66, 1.21)

1.0
0.79 (0.71, 0.89)
0.70 (0.59, 0.83)

1.0
0.75 (0.62, 0.90)
0.87 (0.76, 0.99)

10
1.20 (1.08, 1.33)

10
0.98 (0.88, 1.08)

1.0
1.17 (1.04, 1.32)

1.0
1.66 (149, 1.84)

10
112 (1.01, 1.24)

10
0.71 (0.64, 0.80)

1.0
0.98 (0.88, 1.10)

10
0.90 (0.81, 1.00)

Girls

1.0
0.74 (0.61,091)
0.55 (040, 0.75)

1.0
0.67 (0.49, 0.92)

0.74 (0.58, 0.94)

10
1.01 (0.84, 1.22)

10
1.03 (0.84, 1.26)

10

1.57 (131, 1.87)

1.14 (0.95, 1.36)

10
0.81(0.55, 1.19)

Boys

1.0
0.82 (0.70, 0.98)
0.64 (049, 0.84)

1.0
0.71 (0.55,0.93)

0.77 (0.63, 0.95)

10
1.05 (091, 1.22)

10
1.09 (0.91, 1.30)

10

1.56 (1.34, 1.81)

1.04 (0.90, 1.21)

10
0.99 (0.86, 1.15)

2All variables that were significant in the bivariate models were included in the multivariate models for girls and boys, respectively
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intake data based on food frequency questionnaires with
a limited number of food items are not expected to
cover the total daily intake. Hence, such data should not
be used in comparisons with absolute recommendations
but are suitable for comparisons between subgroups,
which is how data are used in this paper.

The sex-specific consumption patterns observed in
our study are supported by previous Swedish findings. A
national survey in 2009-2010 among 11, 13, and 15 year
old school children noted that girls reported a higher
consumption of fruit and vegetables whereas boys re-
ported a higher consumption of sodas and candies and
also more time on physical activity and computers [9].
These patterns were established already among the 11-
year-olds and differences increased with age. Such
patterns also have been reported from other Nordic
countries [29]. Also, the clustering of unhealthy con-
sumption patterns in this age group has been reported
also in other Nordic countries, e.g. Norway [30, 31].

Results on reported consumption of healthy and un-
healthy food items among Swedish adolescents vary. In
the national survey in 2009-2010 [9], among the 15-
year-olds only 27 % of the girls and 22 % of the boys re-
ported consuming fruits daily or more often and only
39 % of the girls and 31 % of the boys reported consum-
ing vegetables daily or more often. Furthermore, a sur-
vey from Gothenburg, Sweden, among 18-year-olds [32]
reported a daily intake of fruit and berries among 40 %
of the girls and 21 % of the boys, and a daily intake of
vegetables among 59 % of the girls and 36 % of the boys.
Our recent survey thus found higher proportions of
both girls (61 %) and boys (39 %) reporting at least daily
consumption of fruits, and higher proportions of both
girls (69 %) and boys (54 %) reporting at least daily con-
sumption of vegetables. In our survey, sodas and con-
centrated fruit juices consumed at least daily were
reported among 10 % of the girls and 20 % of the boys,
which is slightly higher than previously reported in a
survey from Gothenburg, Sweden [33] (girls 3 %, boys
8 %) and in the national survey in 2009-2010, (girls 6 %,
boys 11 %) [9]. International comparison reveals that the
proportion reporting daily fruit consumption in Sweden
was below the international average for both sexes for all
40 countries included in the WHO international com-
parison [9].

Possible explanations for the more healthy consump-
tion patterns reported in our survey include the lower
representation of foreign-born adolescents and adoles-
cents with parents of short education. Also, the propor-
tion of adolescents living in apartments in our survey
(19.3 %) was lower than the corresponding national aver-
age for 0—24 years living in apartments (33 %) [34]. Fi-
nally, it is possible that our survey captures a trend over
time of improved dietary intake in this age group.
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Previous data on secular trends of vegetables and fruit
consumption among adolescents in Sweden is sparse.
According to the annual surveys from Public Health
Agency of Sweden the consumption of fruit and vegeta-
bles 1-5 times/day has increased the last ten years
among boys 16-29 years of age, although the increase is
negligible among girls [35].

Among girls, we found lower prevalence of both over-
weight (9.9 % vs. 15.1 % among boys) and obesity (1.9 %
vs. 3.0 % among boys). Similarly, the national 2009/10
survey found a prevalence of self-reported overweight
and obesity of 20 % among boys and 8 % among girls
[9]. The survey was part of an international initiative
and presented an average prevalence of overweight and
obesity among 15-year olds in 40 countries of 21 %
among boys and 12 % among girls [36]. Further, preva-
lence of measured overweight and obesity among 16-
year-olds in a small national school based sample from
2001 were almost identical with that of ours for boys but
somewhat higher for girls [37]. Likewise, more recent
measured data on adolescents from southeastern
Sweden reported similar prevalence of overweight and
obesity for boys but again somewhat higher for girls than
our survey [38]. In contrast, in an environment of high
education in Uppsala, Sweden, the prevalence of mea-
sured overweight and obesity was much lower for 16-
year old boys but similar to our prevalence for girls [39].
In sum, the higher prevalence of overweight and obesity
among boys found in our study are consistent with that
of many other reports and warrant attention.

In our survey, significant risk factors for being over-
weight and obese included living in rural areas, living in
apartments and reporting no frequent leisure time phys-
ical activity. Surprisingly, infrequent intake of fruits, veg-
etables and fish were not significant risk factors in the
multivariate models. Only these indicators of a healthy
diet were included in these analyses; hence it is possible
that other components of the diet may have relation
with risk of being overweight and obese.

The Norwegian national survey identified social class,
time spent watching TV or in front of a computer and
breakfast frequency as risk factors for being overweight
among 13 -year-olds [27]. Further, more frequent TV
viewing in adolescence and early adulthood was in the
1958 British birth cohort associated with greater BMI
gains through to mid-adulthood and with central adipos-
ity in mid-life [40]. In Norway, among young teenagers a
twenty-month change in screen time was positively asso-
ciated with changes in the consumption of sodas and
unhealthy snacks in the same period [41]. Clustering of
extended screen time and high consumption of sodas as
well as infrequent breakfast habits has been reported
among 11-12 year olds in Gothenburg, Sweden [42]. In
our survey, extended screen time was in bivariate
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analyses significantly associated with increased risk of
being overweight or obese. However, the significance
disappeared in multivariate analyses, perhaps due to col-
linearity with factors such as time spent outdoors and
regular physical activity. We noted a sex difference with
boys reporting more screen time than girls, especially
for time on computer games. In Sweden, total screen
time has increased markedly for 15-year-olds since 2001
even though time for TV/DVD takes a smaller part [9].
From a health perspective, this is a reason for concern.

In summary, our results on reported intake of healthy
and unhealthy food items among adolescents in western
Sweden describe sex differences similar to those of pre-
vious Swedish studies, with girls reporting more healthy
habits than boys. Overall, our results point to a some-
what more healthy consumption pattern than found in
previous studies, although this may partly reflect misre-
porting and selection bias. Prevalence of overweight and
obesity support previous findings, and risk factors for
being overweight and obese include socio-demographic
characteristics such as living in rural area and living in
apartments, and having low reported frequency of leis-
ure time physical activity. The latter likely also reflects
more frequent screen time, a phenomenon that has in-
creased in this age group in Sweden in the last decade.
In a public health perspective, these findings are a
reason for concern. Public health actions should be
taken to increase physical activity and consumption of
vegetables, fruit and fish, as well as decrease con-
sumption of sodas and candies with special attention
to sex differences.
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