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Abstract

The prevalence of adolescent overweight and obesity has been increasing in most parts of the world during
the past few decades. However, data from the Nordic countries have so far been scarce. This overview aims to
pull together existing information on secular trends in adolescent overweight and obesity in the Nordic
countries. In general, the trends over time have been uniform throughout the Nordic countries, with a steady
increase in the prevalence of adolescent overweight and obesity, and an increased right-sided skewness of the
body mass index distribution. Continuous monitoring of these trends and studies examining the causes of
these trends are needed in order to develop sound strategies to prevent obesity.
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Introduction

As the recent report of the International Obesity
Task Force (IOTF) to the World Health Organiza-
tion (WHO) describes, adolescent overweight and
obesity are unequally distributed between countries
and populations (1). A range of methods of defining
and measuring overweight and obesity in adoles-
cence exists (1, 2), which complicates the compar-
ison of the prevalence figures from different studies.
However, independently of the method used, the
prevalence of adolescent overweight and obesity has
been increasing in most parts of the world during
the past few decades (1, 3).

Obesity is known to be related to acute and
chronic health problems (4, 5), reduced physical
performance (6) and psychosocial problems (5, 7).
The association between obesity and morbidity is
perhaps less evident in adolescence than in adult-
hood, but in addition to its immediate conse-
quences, adolescent obesity tracks into adulthood
(4) and is related to obesity-associated morbidity in
later life (4, 8). There seem to be critical periods for
the development of obesity, adolescence being one
of them (9).

Therefore, the increasing trends in the prevalence
of adolescent overweight and obesity are a serious
threat to public health globally that needs to be
further monitored. The most extensive data are
from the USA, showing that the prevalence of
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adolescent overweight has tripled in the past three
decades (10) and, moreover, overweight adolescents
have been becoming steadily heavier (11). Likewise,
many European countries are experiencing high
year-on-year increases in prevalence (1). Data
from the Nordic countries have so far been scarce.
For example, the report of the IOTF to the WHO
contains data only from one Finnish study with
repeated cross-sectional surveys and two Swedish
cross-sectional studies (1).

This paper addresses Nordic trends in adolescent
overweight and obesity by reviewing the literature
published in indexed journals or gathered from
Nordic researchers in this field. Implications for
public health and further research are discussed.

Methods

Literature in the area of epidemiology of paediatric
overweight and obesity was reviewed by searching
for relevant literature in MEDLINE from the
start date of the database (1966) to 16 August
2004. The database search was first performed by
using wide terms: “overweight/obesity”’, “Finland/
Sweden/Norway/Denmark/Iceland” and “limited to
age group 0—18 years”. Articles were then selected
primarily if the main topic was secular trends in
paediatric overweight and/or obesity, and the study
sample included subjects aged between 12—13 and
1819 years (which was considered as the age range
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for adolescence in this overview). However, to
obtain as extensive picture of the existing data as
possible, studies with overweight and obesity as a
secondary outcome were also quoted. The search
was supplemented by computerized searching in the
Medic database for Finnish health sciences and in
the SweMed + database for Nordic medical articles,
by manual searching of reference lists from the
articles identified, as well as by contacting research-
ers in this field in the other Nordic countries.
Studies published only as abstracts, at the time of
the search, were not included in the present over-
View.

Information is presented by country. The focus is
primarily on the direction and extent of secular
changes in the prevalence of overweight and obesity,
and secondly on secular changes in the body mass
index (BMI) distribution (mean and percentiles).
The diversity of methods to measure overweight
and obesity is taken into account. Unless mentioned
separately, the term “overweight” also includes
obese. If available, information in the tables is
presented by country, individual study, age, gender
and maximally three time-points (the first, the last
and one of the closest to the middle of the whole
study period).

Results

Finland

The nationally representative Adolescent Health
and Lifestyle Survey indicates that the prevalence
of overweight [according to the BMI reference by
Cole et al. (12)] among 12-, 14-, 16- and 18-year-
olds increased 2—3-fold from 1977 to 2003 (Table 1)
(13, 14). The mean BMI increased over the study
period (Table 2). Examination of the entire BMI
distribution showed that there were only small or no
changes in the lower or middle percentiles, but
increasing differences at the upper end of the
distribution (Fig. 1).

Similarly, the nationally representative WHO
Health Behaviour in School-aged Children Study
(HBCS) showed that the prevalence of overweight
[defined by the BMI reference by Cole et al. (12)]
doubled or tripled among 13- and 15-year-old
Finnish adolescents between 1984 and 2002
(Table 1) (15). The mean BMI values increased
quite steadily (Table 2). The medians of BMI also
increased (Table 2).

Adolescent overweight in the Nordic countries

A Finnish study carried out in the five university
cities and in rural communities in their vicinity
found no statistically significant changes in the
prevalence of obesity of 12-, 15- or 18-year-olds
over the period 1980-1986, based on American
BMI criteria (16) (Table 1) (17). However, further
analyses from a subsample of the data suggested a
one-unit increase in the mean BMI in 15- and 18-
year-olds during 1980—-1992 (Table 2), parallel to
increases in skinfold thickness (18).

Adolescents (r ~1100) living in four geographical
areas in Finland were studied in 1995 as part of
international research on European young people’s
lifestyle and physical activity (19). The authors
made comparisons to another sample of adolescents
from 1985-1991 (n ~1200), and found that the
mean BMI had increased by 0.2 and 0.3 kg m ~?in
13- and 15-year-old boys, and by 0.6 and 0.8 kg

m 2 in girls, respectively.

Sweden

In Sweden, Rasmussen et al. (20) reported a 2.4-fold
increase in the prevalence of overweight (BMI >25),
and a 3.5-fold increase in the prevalence of obesity
(BMI >30) among 18-year-old male military con-
scripts between 1971 and 1995 (Table 1). Mean BMI
values increased by 6.6% during the same period
(Table 2). The right-sided skewness of the BMI
distributions increased from 1971 to 1992, and then
decreased until 1995. After adjustment for muscle
power, demographic factors and living area, the
prevalence of overweight was found to have in-
creased 1.4-fold, and obesity 1.7-fold from 1971 to
1993 (20). An update of the same study showed that
the increasing trends continued from 1995 to 1998,
the increase in the prevalence of overweight and
obesity from 1971 to 1998 being 2.5- and 4.2-fold,
respectively, and that of mean BMI 6.9% (Tables 1
and 2) (21).

Similarly, a 2—3-fold increase in the prevalence of
overweight (BMI >25) was found among 16-year-
old boys and girls in secondary schools in six
geographical areas in Sweden from 1974 to 1995
(Table 1) (22). During that period the mean BMI
increased by 0.8 kg m 2 both in boys and in girls
(Table 2).

Ekblom et al. (23) used the BMI criteria by Cole
et al. (12) and found that the prevalence of
overweight among 10-, 13- and 16-year-olds living
in the middle and southern parts of Sweden
increased more than 2.5-fold between 1987 (7.6%)
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Table |I. Studies reporting trends in prevalence of adolescent overweight/obesity in the Nordic countries

Prevalence (%) Prevalence (%)
of overweight of obesity

(including obesity)

Total no.
Country of time-  Age Year sample Definition of
(Reference) points (years) size overweight/obesity (Reference) Boys Girls Boys Girls
Finland
(13, 14) 13 12 1977 689  BMI (self-reported weight and height) (12) 82 6.9 20 0.9
1991 786 14.6 10.2 32 1.6
2003 725 215 13.7 3.1 1.9
14 1977 697 6.3 42 1.5 0.0
1991 2468 12.0 9.1 1.4 1.0
2003 2269 19.1 12.0 4.0 23
16 1977 715 77 39 0.8 0.3
1991 2247 1.6 8.0 20 1.0
2003 2253 20.2 10.7 4.2 2.1
18 1977 663 6.5 12 0.0 0.3
1991 1970 13.8 8.6 1.9 1.9
2003 1342 17.6 1.3 34 2.6
(15) 5 13 1984 1091 BMI (self-reported weight and height) (12) 7 6 I 0
1994 1226 14 I | |
2002 1655 17 I 4 |
15 1984 1082 8 3 | <l
1994 1151 12 4 | |
2002 1709 18 9 3 |
(17) 3 12 1980 650 BMI >90th percentile [US reference (16)] 34 3.0
1983 568 5.8 29
1986 480 6.4 29
15 1980 601 4.9 22
1983 538 52 35
1986 487 54 4.5
18 1980 537 3.1 1.8
1983 438 25 34
1986 412 22 3.0
Sweden
(20, 21) 12 18 1971 49355  BMI>25 and BMI >30 6.9 0.9
1986 53444 1.2 1.8
1998 42352 17.6 38
(22) 2 16 1974 394 BMI>25 3 3
1995 444 7 9
(23) 2 13 1987 - BMI (12) - - - -
2001 637 19.5 19.1 6.2 29
16 1987 - - - - -
2001 587 18.3 17.5 3.1 34
(24) 2 13 1967 620 >120% of standard weight for height 7
1980 270 I
Norway
(27) 14 ~18 1967/ ~ 1985 ® 32546  BMI>25 and BMI >30 ~11 <2
1980/ ~ 1998 ® 25153 ~17 ~4
Denmark
@31 32° ~19 1943 883 BMI >25.7 and BMI >31.0 2.7 0.8
1972-74 551 9.9 7.0
(32) 20 ~19 1939/ ~ 1957 ® 897  BMI>30 0.3
1948/ ~ 1966 ° 1190 0.3
1958/ ~ 1976 ° 851 1.3
(33) 16 ~19 194347 160 BMI>25 5.0
196061 154 78



Table | (Continued)

Adolescent overweight in the Nordic countries

Prevalence (%) Prevalence (%)

of overweight of obesity
(including obesity)
Total no.
Country of time-  Age Year sample Definition of
(Reference) points (years) size overweight/obesity (Reference) Boys Girls Boys Girls
197677 263 9.5
(34) 3 ~19 1955/ ~1973 ® 6549 BMI >30 1.5
1965/ ~ 1983 ® 6404 2.1
1973-75/1993-94 © 4300 4.6
37) 2 14-16 1971-72 - BMI (12) 5.1 6.2 0.4 0.9
199697 - 15.5 15.6 2.0 2.6
Iceland
(38) 2 15-24 1990 - BMI >25 9 17
2002 - 26 15

? Numerical data available only for two time-points.
® Born in/measured.

—: Missing information.

and 2001 (20.0%). The means and medians of BMI
at each age also showed an increasing trend during
the study period (Table 2). However, the changes
were not proportionate over the whole BMI dis-
tribution, but the greatest increase was found in the
higher percentiles of BMI (23).

A nutrition survey of children in a northern
Swedish county (Visterbotten) in 1930 was repeated
in 1967 and again in 1980 (24). According to that
study, the prevalence of overweight (defined as >
120% of standard weight for height) among 13-year-
old adolescents increased 1.6-fold from 1967 to
1980 (Table 1).

According to a study of Stockholm schoolchil-
dren, the BMI of 13-year-olds remained fairly stable
for the cohorts born from 1933 to 1963, concerning
both mean and median (Table 2) (25).

Using two separate samples corrected mathema-
tically to be comparable, Lindgren and Hauspie (26)
found a trend towards a relatively higher BMI for
all ages from approximately 10 to 15 years for
children born in 1955 and 1967 (Table 2).

Norway

A study of Norwegian conscripts showed that the
prevalence of overweight had increased approxi-
mately 1.5-fold from conscripts born in 1967 to
those born in 1980 (27). During the same
period, prevalence of obesity had roughly doubled
(Table 1).

In a study of schoolchildren aged 8—18 years in
Oslo from 1920 to 1975 (the gender- and age-
specific number of subjects varied between 100 and
3000 depending on the study year), there was a
sharp decline in average weight for height during
World War Il and a rapid subsequent rebound
thereafter (28). Except for that, no overall increase
in weight for height was observed during the study
period. A subsequent update of 8—18-year-old girls
living in Oslo (age-specific n =250—400) concluded
that the postwar trend towards lower weights had
been reversed from 1975 to 1985, although the
weights for height were still below the level from the
early postwar period (29).

By comparing the results of the European
Youth Heart Study in 2000 with the results from
Brundtland et al. (28), Heggebe (30) estimated that
weight for height of Oslo adolescents had increased
from 1975 to 2000 by approximately 3 kg and 2 kg
in 15-year-old boys and girls (n =350), respectively.

Denmark

In Denmark, data on young men examined at draft
boards (mainly 18-22 years old) exist from the
1940s (31, 32). According to those data, the
prevalence of obesity stayed low and stable until
the early 1960s. After that, a steep increase in the
prevalence of obesity was observed, which levelled
off in the 1970s (Table 1). The mean, median and
lower percentiles of the BMI remained almost
constant during that period, whereas the upper
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Table 2. Studies reporting trends in means (SD) and medians of body mass index (BMI) of adolescents in the Nordic countries

Mean (SD) Median
Country Total no. of
(Reference) time-points Age (years) Year Sample size Boys Girls Boys Girls
Finland
(13, 14) 13 12 1977 689 18.1 (2.5) 18.3 (3.0) 17.6 17.8
1991 786 18.8 (3.0)) 18.6 (3.0) 18.3 17.9
2003 725 193 (3.1) 19.0 (3.0) 18.6 18.6
14 1977 697 19.3 (2.5) 19.3 (2.2) 18.8 19.1
1991 2468 20.0 (3.1) 19.9 (2.8) 19.6 19.5
2003 2269 20.6 (3.5) 20.4 (3.4) 19.8 19.7
16 1977 715 20.9 (2.5) 202 (2.2) 20.7 19.8
1991 2247 214 (2.8) 20.9 (2.9) 21.0 204
2003 2253 21.9 33) 21.1 3.2) 212 20.4
18 1977 663 21.7 2.2) 204 (2.2) 213 20.2
1991 1970 223 (2.8) 21.3 (3.0 220 20.8
2003 1342 226 (3.1) 21.4 (3.3) 220 20.7
(15) 5 13 1984 1145 18.7 (2.4) 18.5 (2.5) 18.3 18.4
1994 1279 19.6 (2.6) 19.6 (2.9) 19.2 19.2
2002 1732 20.0 (3.1) 19.7 (3.0) 19.5 19.1
15 1984 1122 20.4 (2.5) 19.6 (2.1) 20.1 19.4
1994 1194 20.8 (2.6) 20.1 (2.4) 20.4 19.8
2002 1745 212 3.2) 20.6 (2.8) 20.6 20.1
(18) 5 15,18 1980 1122 20.8
1986 857 21.1
Swed 1992 351 21.8
weden
(20, 21) 12 18 1971 49355 21.1 (2.6)
1986 53444 21.9 (2.9)
1998 42352 225
(22) 2 13 1974 394 20.2 (2.4) 20.5 (2.3) 19.9 20.1
1995 444 21.0 (2.5) 21.3 (2.6) 20.7 21.0
(23) 2 13 1987 77 19.0 (4.3) 18.9 (2.0) 18.2 18.9
2001 518 19.8 (3.5) 19.9 (3.5) 19.0 19.2
16 1987 360 20.7 (2.6) 20.6 (2.1) 20.3 20.2
2001 513 215 (3.0 21.8 (3.1) 21.0 213
(25) 4 13 1933/ ~ 1946 ® 1153 18.0 (2.1) 18.7 (2.3) 17.7 18.4
1953/ ~ 1966 ® 1846 18.0 (2.4) 18.6 (2.7) 17.7 18.2
1963/ ~1976 ® 1451 17.9 (2.3) 18.6 (2.6) 17.5 18.2
(26) 2 13 1955/ ~ 1968 ® 738 17.8 (2.2) 18.2 (2.5)
1967/ ~1980 ® 1075 182 (2.5) 18.7 (3.0)
14 1955/ ~ 1969 ® 738 185 (2.3) 18.8 (2.4)
1967/ ~1981 ® 977 19.3 (2.5) 19.9 (3.3)
15 1955/ ~1970 ® 736 19.1 (2.3) 19.3 (2.4)
b . 1967/ ~1982 ® 1091 19.7 (2.7) 20.4 (3.0
enmar
@31 32° ~19 1943 883 215 21.5
1972-74 551 21.7 213
(32) 20 ~19 1939/ ~ 1957 ® 897 21.1
1948/ ~ 1966 ® 1190 213
1958/ ~ 1976 ® 851 213
(33) 16 ~19 194347 160 21.5 (2.0)
196061 154 21.1 (2.4)
197677 263 21.5 (2.5)
(34) 3 ~19 1955/ ~ 1974 ® 6549 22.0 (2.7) 21.7
1965/ ~ 1984 ® 6404 223 (2.8) 22.0
1973-75/1993-94 ° 4300 234 (3.5) 2238
(37) 2 13 1971-72 2150 18.0 18.4 - -



Table 2 (Continued)

Adolescent overweight in the Nordic countries

Mean (SD) Median
Country Total no. of
(Reference) time-points Age (years) Year Sample size Boys Girls Boys Girls
199697 377 18.6 19.5 18.7 19.3
14 1971-72 2269 18.7 19.3 - -
199697 306 19.6 20.1 19.7 20.4
15 1971-72 2141 19.3 19.9 - -
199697 2042 20.5 21.2 20.5 213

* Numerical data available only for two time-points.
® Born in/measured.

—: Missing information.

part of the distribution showed an increased skew-
ness beginning around 1960 (Table 2) (32, 33).

Serensen et al. (34) studied the Danish conscripts
further, examining men born in 1973—1975 (studied
in 1993-1994) and comparing the results with two
birth cohorts of men born in 1955 and 1965. The
prevalence of obesity (BMI >30 kg m ~?) increased
3-fold during the whole study period (Table 1). The
mean, median and standard deviation of BMI
increased during the same time (Table 2), suggesting
that an increased skewness of the BMI distribution
had taken place at the same time as the shift in the
entire distribution.

Changes similar to those of the conscripts were
observed among 7—13-year-old boys in Copenhagen
between 1937 and 1983 (35). The increase in the
prevalence of obesity in children began just after
World War II and thus it started in children before
it increased in adults. The authors used three

different definitions for obesity, corresponding to
different degrees of obesity. If defined by the 99.9th
or 99.0th percentile of BMI, the prevalence of
obesity increased in the 1950s, levelled off in the
1960s and increased again from the late 1970s. If
defined by the 95.0th percentile, a sharp distinct
increase in the prevalence of obesity was observed in
the late 1940s. The median BMI showed only small
fluctuations over the study period, whereas the
right-sided skewness of the BMI distribution of
the boys increased during the first two decades of
the study and levelled off around 1970.
Wedderkopp (36) compared deciles of the pond-
eral index of 14—16-year-old Danish (Odense area)
adolescents (n=431) in 1997-1998 with those of
15—18-year-old adolescents in 1983-1984 from
another Danish study. He found that there was
both an overall increase in the ponderal index and
an increase in the difference between lowest and

BMI BMI
2 2;
(kg/m’) Boys (kg/m") Girls
29 29
27 —= 27 —
- -7
25 — = 25 —
_ .- -
23 — . e d
21 21
/_J_/_/‘ _—____f_,
19 19
P et
15 15
z z
04— 01

AR PPLE PP LS RSP

Year

QARPPERLERPPF S RSP

Year

Fig 1. Age-standardized 5th, 15th, 50th, 85th and 95th percentile curves of body mass index (BMI) for 12—18-year-old boys and girls in
1977-2003 in the Adolescent Health and Lifestyle Survey in Finland.
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highest ponderal index levels during the study
period.

Petersen et al. (37) studied BMI distributions
based on school health measurements of a nation-
ally representative sample of Danish children who
were approximately 14—16 years old during the
school year 1996/97. Compared with another
Danish study of children in 1971/72, the proportion
of overweight [according to the BMI reference by
Cole et al. (12)] among 14—16-year-old adolescents
increased 3-fold in boys and 2.5-fold in girls
(Table 1). The average BMI values were significantly
higher than in 1971/72 (Table 2). In particular, the
highest BMI percentiles had increased, indicating
an increased degree of obesity among the obese.

Iceland

No trend data specifically on adolescent overweight
were found concerning Iceland. According to the
national dietary studies run in Iceland in 1990 and
2002, however, the proportion of overweight
(BMI >25 kg m ™~ ?) seems to have stayed stable or
even decreased slightly among young women aged
15—24 years, whereas the proportion of overweight
young men has almost tripled (38) (Table 1).

Discussion

Comparison between the Nordic countries

Based on this overview, the trends over time in the
prevalence of adolescent overweight and obesity
have been very uniform throughout the Nordic
countries. Studies from the most distant time-points
are from Denmark, and suggest that there was a
decrease related to war, a subsequent rebound and a
levelling-off in the increase of prevalence of over-
weight/obesity in the 1970s (31-33, 35). More
recent studies show consistently that the prevalence
of adolescent overweight has increased approxi-
mately 2—3-fold since the 1970s or the 1980s in all
the Nordic countries with data available. The slight
inconsistency between the findings of the two older
(17, 18) and the two later studies (13—15) from
Finland could be explained by the shorter follow-
up, or by the fact that the samples of the older
studies were not nationally representative and
suffered from moderate non-response in the fol-
low-up. In the only study from Iceland (38), an
increase in the prevalence of overweight was ob-
served in adolescent and young adult males but not
females. Whether Icelandic adolescent girls are
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different from girls in the other Nordic countries
is hard to say based on one study with only two
time-points, beginning only in the 1990, and includ-
ing older subjects than studies from the other
Nordic countries.

Results concerning changes over time in the
whole distribution of BMI were quite consistent.
According to the older studies, in general, no
change in the central parts of the distribution was
observed, except for a decline and rebound related
to World War II in Norway (25, 28, 31-33, 35).
Since the 1970s, the mean BMI has been increasing
in all the countries with data available. Concur-
rently, an increase in the skewness of the BMI
distribution has been observed at least in Finland
(13), Sweden (20, 23) and Denmark (32-35, 37),
suggesting that the degree of severity of obesity has
increased.

Comparison between the Nordic and other countries
The phenomena of increasing prevalence of
overweight and obesity and increasing skewness of
the BMI distribution are congruent with results
from other countries. The magnitude of the increase
in the prevalence has been similar to that in the
USA (10, 11), even though the prevalence figures
are still far below those in the USA: in an
international comparison of 13- and 15-year-olds,
the US adolescents reported a higher prevalence of
overweight than any of the European countries or
regions (or Israel) (39). In that same study, Finland
belonged to the countries with a significantly higher
prevalence of BMI at or above the 8§5th percentile of
the study reference standard, whereas countries with
a significantly low prevalence of BMI at or above
the 85th percentile of the study reference standard
included Denmark and Sweden (39). At first glance,
this does not become evident from the comparable
Finnish (13, 15) and Swedish (23) studies presented
in this overview. However, this contradiction is
likely to be due to the fact that the Swedish study
used measured data, whereas both of the Finnish
studies are based on self-reported weight and height
information, which may be prone to reporting
errors (40). Within Europe, the highest prevalence
levels of childhood and adolescent obesity at
present are observed in southern European coun-
tries, while northern European countries tend to
have a lower prevalence (1).

For US adolescents, the entire BMI distribution
shifted upwards from 1976—1980 to 1988—1994



(41). Concurrently, the right-sided skewness of the
distribution has increased (41). In addition to the
Nordic countries, the same has also been reported
from other European countries, e.g. Spain (42). In
other words, not only has the proportion of over-
weight adolescents increased, but also the over-
weight adolescents have been becoming more
overweight.

Potential explanations

Reasons for these trends are being chased frantically
around the world. Genetic changes cannot have
taken place rapidly enough to explain the epidemic
increase in the prevalence of overweight and obesity
worldwide. Thus, trends in environmental factors
affecting energy balance are interesting as potential
explanations for the increasing trends in the pre-
valence of overweight and obesity. The findings of
decreasing (43) or stable (18) reported intake of
energy and fat since the beginning of the 1980s, and
increasing physical activity since the 1980s (43)
among Finnish adolescents do not support the
theory of poor dietary habits and lack of physical
activity behind the increases in the prevalence of
overweight and obesity. However, there may be
changes in eating patterns, e.g. snacking (44),
increased soft drink consumption (45), a decrease
in lifestyle activity (e.g. commuting to and from
school), as in adults (46), and an increase in
sedentary behaviour, e.g. watching television and
using computers (43, 47). It is also possible that
some important factors may be operating early in
life rather than at older ages (48).

The potential factors behind the secular trends in
overweight and obesity are not necessarily universal
(3). However, cross-sectional data on dietary factors
(49) and trend data on physical activity (50) in
adolescents, as well as sedentary behaviour in adults
(51), seem to be similar, at least in Finland, Sweden,
Norway and Denmark. There are some differences
between the Nordic countries, e.g. in serving school
lunch (49), which may be important when planning
prevention strategies against obesity in different
Nordic countries.

The phenomenon of unequal changes over time
in central and extreme parts of the BMI distribution
suggests that some of the causes underlying the
increase in the prevalence of overweight and obesity
may be either (i) specific environmental factors
affecting only a subset of the population (differen-
tial exposure) or (ii) more general environmental

Adolescent overweight in the Nordic countries

factors to which only a part of the population is
vulnerable, because their genetic background
(gene—environment interaction) or earlier environ-
mental influences make them particularly suscepti-
ble (differential response to the “obesogenic”
environment), or (iii) a combination of these
(differential exposure and differential response)
(35, 41).

Critique

This paper is not a systematic critical review, but
aims to offer an overall picture of the time trends in
adolescent overweight and obesity in the Nordic
countries based on the studies available. In addition
to the bias potentially related to the literature search
(concerning studies with trends in obesity as a
secondary outcome in particular), publication bias
should be considered. Some of the studies on
national trends may have been published only in
the native language/national journals or reports,
and may thus be unavailable through a search of
indexed journals. However, researchers in the other
Nordic countries were contacted in order to reach
national publications as well.

Nationally representative Nordic studies on
trends in adolescent obesity have so far been scarce.
Moreover, few representative cross-sectional studies
have been conducted repeatedly using the same
methodology. Such studies give a more reliable
picture of secular trends than separate cross-sec-
tional studies made on only one occasion. To obtain
as complete a picture of the trends as possible,
studies concerning conscripts were also included in
the overview: although a very small proportion may
be examined even beyond the age of 26 years, by far
the most conscripts attend the draft board at the age
of 18—19 years and are examined shortly afterwards
(27, 31-34). In spite of the varying age groups and
periods covered, all studies reviewed reached pretty
similar conclusions.

Most of the studies found measured overweight
and obesity by BMI, which has been determined to
be an appropriate measure for epidemiological use
(12, 52). The use of varying reference criteria to
define overweight and obesity limits the compar-
ability of the prevalence figures from different
studies. However, it does not hinder the comparison
of the secular changes in the prevalence, as long as
the same reference criteria are used in the subse-
quent cross-sectional studies.
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The two most recent studies from Finland were
based on height and weight data self-reported by
the respondent adolescents. When comparing self-
reported information with measured anthropo-
metric data, it seems that BMI values based on
self-reported height and weight tend to be some-
what underestimated, more so by girls than by boys,
and more by overweight than normal weight
adolescents, which may lead to an underestimation
of the proportions of overweight and obese adoles-
cents in the population (40). However, unless the
misreporting has changed over the study period, the
possible bias is the same over time and does not
affect the time trends observed, in which case self-
reports provide a relatively easy way to gather trend
data from large population samples.

Implications

The trends of increasing prevalence of overweight
and obesity are of importance as they imply that the
increasing burden of chronic diseases associated
with obesity will be a reality in the future in the
Nordic countries as well as in other countries. The
risk of obesity tracking into adulthood is higher
with more severe obesity (53), which makes the
increased right-sided skewness of the BMI distribu-
tion of even more concern. A vicious circle between
the time trends in the prevalence of adulthood (51,
54-56) and adolescent (as well as childhood)
obesity may be a serious threat in the future, given
that adolescent obesity persists into adulthood and
that parental obesity is a known risk factor for the
development of obesity in a child (57). Prevention
has generally been seen as the principal approach
for dealing with obesity (1), and should start during
childhood and adolescence, when the lifestyle of an
individual is taking shape. However, no single
strategy for prevention has yet proved to be effective
(1). Identifying the factors causing obesity is central
in planning prevention and targeting it efficiently.
The first step in assessing the causative — and
preventive — factors is to monitor trends in obesity
in a range of populations (1), including adolescents.
However, monitoring the epidemiology of obesity
by describing only the proportion of those being
obese or only the central part of the relative weight
distribution is insufficient (11, 35), because those
measures could reflect either a general increase in
fatness of the whole population or an expression of
increased obesity in subgroups of presumably
susceptible individuals (58). Therefore, it is impor-

12

tant to monitor the shape of the whole distribution
of relative weight.

In conclusion, adolescents in the Nordic coun-
tries are experiencing the same “epidemic’ of over-
weight and obesity that is taking place in most parts
of the world. Future research needs to continue
monitoring the trends in overweight and obesity,
and to conduct studies to examine the causes of
these trends, in order to develop sound strategies to
prevent obesity.
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