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Introduction

The increasing prevalence of overweight and obesity 
worldwide and the related health issues [1] have cre-
ated a growing focus on weight reduction strategies. 
However, weight reduction has proved to be difficult 
to achieve at both the individual and population 
levels [2]. Lifestyle habits and energy balance have 
dominated the research field, both as explanatory 

factors and targets for intervention [3]. In recent 
years, sociocultural influences and perceptions of 
body size have emerged as important research topics 
in relation to weight issues [4,5]. The focus on body 
size and appearance in the media has a great impact 
on individuals and groups, not least young people 
[6]. With the growing focus on body size and 
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appearance, discrepancies between actual body size 
measured as body mass index (BMI) and peoples’ 
own perceptions of their body size have also become 
a matter of interest [5].

Research findings regarding perceived body size 
and perceived health are both scattered and diver-
gent. It has been suggested that an underestimation 
of body size in overweight young people can protect 
against depression [7], whereas an overestimation of 
body size in young people of normal weight can lead 
to health-compromising weight loss strategies [8].

The widespread wish to change weight status and 
expressions of dissatisfaction regarding bodily 
appearance [9] are important aspects in relation to 
health and well-being [10]. Negative feelings con-
cerning body size are reported to be a risk factor for 
eating disorders and an inhibiting factor in lifestyle 
changes [11]. However, the effects of a discordance 
between actual and perceived body size on weight 
satisfaction and other health issues are unclear and 
further research is required [7].

This study aimed to extend existing knowledge 
about the relationships between BMI, perceived 
body size, weight change wishes, desired weight and 
self-perceived health in young adults from a school-
based population survey. Special attention was given 
to sex differences because these have proved to be 
substantial regarding weight perceptions, weight 
change wishes and attempts to change weight [4,12].

Materials and methods

Study population, recruitment and design

Students in upper secondary school from two munic-
ipalities in northern Norway (Tromsø and Balsfjord) 
were invited to participate in the population-based 
Tromsø Study youth survey, Fit Futures, which has 
been described in detail elsewhere [13,14].

The survey was performed in two waves. This 
study is based on data from the second wave of the 
survey, Fit Futures 2, which was carried out in 2012–
2013 when the participants were in the last year of 
upper secondary school and mostly aged 18–19 
years. The total number of students invited to partici-
pant in the study was 1130, of whom 870 attended, 
giving an attendance rate of 77%. As our purpose 
was to study the young adult/late adolescence popu-
lation, participants aged 23 years or older were 
excluded, in addition to those who did not report the 
data relevant for the current study. Thus the study 
included 629 eligible young adults. All examinations 
were performed by experienced study nurses in a 
clinical research unit at the University Hospital of 
North Norway, Tromsø. All the participants signed  
a written consent form before any procedures  

were performed. The studies were approved by  
the Regional Committee for Medical and Health 
Research Ethics North Norway (reference numbers 
2009/1282 and 2011/1702).

Measurements

Height and weight were measured in all participants 
using a Jenix DS 102 stadiometer (Dong Sahn Jenix, 
Seoul, Korea) while they were wearing light clothes 
and no shoes. The BMI was calculated as weight (kg) 
divided by height squared (m2) and was categorized 
into weight classes in accordance with the World 
Health Organization definition [15]. All other data 
were self-reported and were collected through an 
electronic questionnaire at the same time as the other 
measurements were made.

Perceived body size was determined from the 
Figure Rating Scale adapted from Stunkard et  al. 
[16] (Figure 1). The participants were asked to rate 
how they perceived their own body size by choosing 
between nine figures of gradually increasing size 
using the question, ‘Which of these figures looks 
most like your current body shape?’ To determine the 
discrepancies between the participants’ measured 
BMI (grouped in steps of one bmi unit) and their 
own perceptions of body size, we calculated the 
median bmi group for each of the chosen figure 
groups. The median was used as a result of the non-
normal distribution of bmi in the sample. To com-
pare actual and perceived body sizes, we included 
two bmi units in each direction from the median 
group to constitute the area beyond the range of 
measured BMI. Hence participants with a perceived 
BMI outside this range had perceptions of their body 
size that were considered discordant with their meas-
ured BMI. Accordingly, if their measured BMI was 
below this range, their reported body size was consid-
ered to be larger than the measured BMI. If their 
BMI was above this range, their reported body size 
was considered to be smaller than the measured 
BMI.

Weight change wishes were determined by the 
question, ‘At present, are you trying to change your 
body weight?’, followed by the response options ‘no’ 
or ‘yes, I am trying to put on weight’ or ‘yes, I am try-
ing to lose weight’. The desired weight for those who 
were trying to change their weight was determined by 
the question: ‘Which body weight would you be satis-
fied with (in kg)?’

Self-perceived health was determined by the ques-
tion, ‘How do you in general consider your own 
health to be?’ Answers were given as five categories: 
very poor, poor, neither good nor poor, good or 
excellent. In the analyses, we dichotomized the 



324    A. Sand et al.

categories into ‘very poor/poor’ and ‘neither good 
nor poor/good/excellent’.

Statistical analyses

All analyses were sex-stratified. Numbers and per-
centages were calculated for the categorical varia-
bles, whereas the mean and standard deviation (SD) 
values were calculated for continuous variables. 
Differences between groups and sexes were evalu-
ated with the χ2 test for categorical variables and 
Student’s t-test for continuous variables. All analyses 
were performed using the Statistical Package for the 
Social Sciences (IBM SPSS version 23). p<0.05 was 
considered significant.

Results

The study population consisted of 364 young women 
and 265 young men. Their basic characteristics are 
given in Table I. The mean±SD age was 18.2±0.63 
years for women and 18.3±0.57 years for men; none 
was younger than 17 or older than 22 years. There 
was no significant difference in the mean±SD BMI 
between the sexes: 23.0±4.17 kg/m2 in women and 
23.4±4.12 kg/m2 in men. However, the BMI distri-
bution showed marked sex differences (p=0.005).  
In women, 20.3% were classified as overweight or 

obese, whereas the corresponding percentage in men 
was 28.3%. There were also substantial sex differ-
ences regarding weight change wishes. In the women, 
3.8% reported that they were trying to put on weight 
and 47.8% were trying to lose weight. The corre-
sponding figures in men were 25.0 and 26.1%, 
respectively (p<0.001). There was no significant sex 
differences regarding self-perceived health.

Perceived body size

Relationships between measured BMI and per-
ceived body size in women and men are shown in 
Supplementary Tables I and II, respectively (available 
online). None of the participants classified themselves 
as having the largest body size. There were only minor 
sex differences regarding the relation between actual 
BMI and body size. Thus, according to our definition, 
79.8% of the women had a perception of their body 
size corresponding to their BMI; 9.3% perceived 
themselves as heavier than their measured BMI (‘false 
fat’) and 10.9% perceived themselves as lighter than 
the corresponding BMI (‘false thin’) (Supplementary 
Table I, available online). In men, the corresponding 
figures were 72.1, 13.6 and 14.3%, respectively 
(Supplementary Table II, available online).

In both sexes, the false thin participants had a 
higher BMI than those with a false fat classification, 

Figure 1.  Images of perceived body shape from the Figure Rating Scale (adapted from Stunkard et al. [16]).



Weight issues and self-perceived health in young adults    325

or those with a body size in correspondence with 
their BMI. In both sexes, the majority of the false 
thin group wanted to lose weight. Among the men, a 
substantial number of the false fat (30.6%) partici-
pants wanted to put on weight, whereas this desire 
was considerably less frequent among the false fat 
women (11.8%). There was no relationship between 
perceived body size discordant with measured BMI 
and self-perceived health (Table II).

Weight change wishes

More than half of the sample (51.6% of the women 
and 51.1% of the men) reported that they wanted to 
change their weight. The general pattern was that 
those who wanted to lose weight were in the upper 
BMI groups, whereas those who wanted to put on 
weight were in the lower BMI groups (Table III). 
However, among the 174 women who reported that 
they were trying to lose weight, as many as 57 (32.8%) 
had a low normal weight (BMI 18.5–21.9 kg/m2). 
Correspondingly, among the 66 men with a high nor-
mal weight (BMI 22–24.9 kg/m2), as many as 19 
(28.8%) reported that they wanted to gain weight.

Self-perceived health

Few of the participants (4.7% of the women and 
5.7% of the men) considered themselves to be in 

poor or very poor health (Table IV). Self-perceived 
health was related to BMI only in participants with 
BMI >30 kg/m2. In this group, a considerable num-
ber reported poor or very poor health (16.7% of the 
women and 18.2% of the men in this BMI group).

Discussion

We have confirmed previous findings of high rates of 
obesity and overweight among young adults, with 
considerable discrepancies between measured BMI 
and perceived body size and remarkable differences 
in weight change wishes between women and men. 
However, no association was found between self-per-
ceived health and misperception of body size or 
weight change wishes.

The mean BMI was 22.2 kg/m2 in women and 
23.4 kg/m2 in men and the corresponding prevalence 
of overweight and obesity were 20.3 and 28.3%, sim-
ilar to other national surveys [17]. In an international 
setting, this prevalence of overweight and obesity was 
lower than in the USA, UK and Australia [1,3], but 
similar to other European countries [18].

A considerable proportion of the participants, 
20.2% of the women and 27.9% of the men, reported 
perceived body sizes that were discordant with their 
measured BMI. The number of participants with dis-
crepancies between perceived body size and meas-
ured BMI depends on the definition used in the 

Table I.  Characteristics of the study participants in the Tromsø Study, Fit Futures 2.

Women (N=364) Men (N=265) pa

Age (years)    18.2 ± 0.63    18.2 ± 0.57 0.54
Height (cm) 165.7 ± 6.7 179.3 ± 6.4 <0.001
Weight (kg) 63.1 ± 11.9 75.3 ± 14.6 <0.001
BMI (kg/m2) 22.9 ± 4.17 23.4 ± 4.12 0.27
BMI class according to WHO classification 0.005
  Underweight (BMI <18.5 kg/m2) 15 (4.1) 23 (8.7)  
  Normal weight (BMI 18.5–24.9 kg/m2) 275 (75.6) 167 (63.0)  
  Overweight (BMI 25–29.9 kg/m2) 50 (13.7) 53 (20.0)  
  Obese (BMI ≥30 kg/m2) 24 (6.6) 22 (8.3)  
Weight change wish <0.001
  Try to lose weight 174 (47.8) 69 (26.1)  
  No weight change wish 176 (48.4) 129 (48.9)  
  Try to put on weight 14 (3.8) 66 (25.0)  
Desired weight change (kg)b −4.46 ± 7.85    0.42 ± 9.82 <0.001
Self-perceived health 0.39
  Excellent 76 (20.9) 56 (21.1)  
  Good 209 (57.4) 136 (51.3)  
  Neither good poor 62 (17.0) 58 (21.9)  
  Poor 14 (3.8) 14 (5.3)  
  Very poor 3 (0.8) 1 (0.4)  

Data presented as no. (%) of observations of categorical variables and mean±SD values of continuous variables for women and men.
BMI: body mass index; WHO: World Health Organization.
aχ2 test for categorical variables and Student’s t-test for continuous variables.
bThose with no weight change wish were given a value of 0 kg for this variable.
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Figure Rating Scale of Stunkard et  al. [16]. One 
option, as used by Bhuiyan et al. [19], is to standard-
ize the actual BMI values and the perceived body 
sizes (Stunkard’s figures) to z-scores and subtract 
one from the other. However, as these scores (at least 
in our study) were not normally distributed, this 
approach would have been questionable. There is no 
‘true’ BMI value for the nine figures used and 
attempts at assigning BMI values to the figures have 
given conflicting results [20]. We therefore chose the 

‘true’ BMI for the figures to be the median BMI for 
those who selected a particular figure. To make sure 
that none (or only a few) were wrongly labelled as 
having a perceived body size in discordance with 
their BMI, we extended the ‘real’ BMI range by ±2 
BMI units (Supplementary Tables I and II, available 
online). Even with this conservative definition, a con-
siderable number of participants still reported body 
size perceptions that were discordant with their 
measured BMI. In both sexes there were an almost 

Table III. Weight change wish in relation to age, body mass index and desired weight change in the Tromsø Study, Fit Futures 2.

Weight change wish (women) Weight change wish (men)

  Try to lose 
weight 
(n=174)

No weight 
change wish 
(n=176)

Try to put 
on weight 
(n=14)

pa Try to lose 
weight 
(n=69)

No weight 
change wish 
(n=129)

Try to put 
on weight 
(n=66)

pa

Age (years)  18.3 ± 0.7 18.2 ± 0.6 18.6 ± 0.9 0.10  18.4 ± 0.7 18.2 ± 0.5 18.3 ± 0.5 0.34
BMI (kg/m2)  24.6 ± 4.7 21.7 ± 2.9 19.0 ± 1.8 <0.001  27.5 ± 4.3 22.6 ± 2.9 20.6 ± 2.4 <0.001
BMI groups (kg/m2) <0.001 0.001
  <18.5 1 (0.6) 9 (5.1) 5 (35.7) 0 7 (5.4) 16 (24.2)  
  18.5–21.9 57 (32.8) 98 (55.7) 8 (57.1) 2 (2.9) 52 (40.3) 28 (42.4)  
  22–24.9 59 (33.9) 52 (29.5) 1 (7.1) 18 (26.1) 47 (36.4) 19 (28.8)  
  25–29.9 36 (20.7) 14 (8.0) 0 30 (43.5) 20 (15.5) 3 (4.5)  
  30–34.5 14 (8.0) 2 (1.1) 0 14 (20.3) 3 (2.3) 0  
  >34.5 7 (4.0) 1 (0.6) 0 5 (7.2) 0 0  
Desired weight change (kg)b −9.8 ± .6 0   4.6 ± 3.2 <0.001 −9.4 ± 10.0 0 11.5 ± 7.4 <0.001

Data presented as no. (%) of observations of categorical variables and mean±SD values of continuous variables for women and men.
BMI: body mass index.
a‘Try to lose weight’ vs. ‘Try to put on weight’. χ2 test for categorical variables and Student’s t-test for continuous variables.
bThose with no weight change wish given value of 0 kg for this variable.

Table IV.  Self-perceived health in relation to age, body mass index weight change wish and desired weight change in the Tromsø Study, Fit 
Futures 2.

Self-perceived health (women) Self-perceived health (men)

  Very poor/
poor 
(n=17)

Neither good or 
poor/good/excellent 
(n=347)

pa Very poor/
poor 
(n=15)

Neither good or 
poor/good/excellent 
(n=250)

pa

Age (years)  18.5 ± 1.2  18.2 ± 0.6 0.051  18.5 ± 0.6 18.3 ± 0.6 0.17
BMI (kg/m2)  25.5 ± 7.1  22.9 ± 4.0 0.01  24.6 ± 6.0 23.3 ± 4.0 0.22
BMI groups (kg/m2) <0.001 0.035
  <18.5 0 (0.0) 15 (4.3) 2 (13.3) 21 (8.4)  
  18.5–21.9 8 (47.1) 155 (44.7) 4 (26.7) 79 (31.6)  
  22–24.9 2 (11.8) 110 (31.7) 3 (20.0) 81 (32.4)  
  25–29.9 3 (17.6) 47 (13.5) 2 (13.3) 51 (20.4)  
  30–34.5 1 (5.9) 15(4.3) 4 (26.7) 13 (5.2)  
  >34.5 3 (17.6) 5 (1.4) 0 5 (2.0)  
Weight change wish 0.81 0.54
  Try to lose weight 7 (41.2) 167 (48.1) 5 (33.3) 64 (25.7)  
  No weight change wish 9 (52.9) 167 (48.1) 8 (53.3) 121 (48.6)  
  Try to put on weight 1 (5.9) 13 (3.7) 2 (13.3) 64 (25.7)  
Desired weight change (kg)b −9.2 ± 17.2 −4.2 ± 7.1 0.25 −0.4 ± 12.2   0.5 ± 9.7 0.76

Data presented as no. (%) of observations of categorical variables and mean±SD values of continuous variables for women and men.
BMI: body mass index.
aVery poor/poor vs. neither good or poor/good/excellent. χ2 test for categorical variables and Student’s t-test for continuous variables.
bThose with no weight change wish given value of 0 kg for this variable.
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equal number of participants classified as false thin 
(chose thinner figures than their BMI would indi-
cate) and false fat (chose fatter figures than their 
BMI would indicate). On average, the false fat par-
ticipants had a low BMI (21 kg/m2), whereas the 
false thin had a high BMI (29 kg/m2). Thus most of 
these participants considered their weight to be more 
normal (or average) than it actually was.

The finding of an equal number of women classi-
fying themselves as false thin and false fat is contra-
dictory to findings in other studies, where more 
women than men typically perceive themselves as fat-
ter than they actually are [4,21,22]. This discrepancy 
may reflect geographical and cultural differences in 
what is considered to be a normal or desirable body 
size. There are normative cultural and social ration-
ales underlying human perceptions and behaviour 
and therefore the sociocultural context should be 
taken into account when questioning how and why 
people act as they do regarding weight issues [22]. 
There is also a need to understand the sociocultural 
determinants of food choices, physical activity and 
body perceptions when addressing weight issues [3].

More than half of the study sample reported that 
they had tried to change their weight. Not unexpect-
edly, the higher the BMI, the more of the participants 
wanted to lose weight, although some participants 
with a lower BMI (and in particular boys) wanted to 
gain weight.

Attempts to lose weight are more common in 
women than in men and these trends seem to be 
consistent across countries and regions [12]. It has 
been shown that men in general have higher levels 
of satisfaction regarding body size [4,12]. A focus 
on muscles is likely to be connected to the level of 
body size satisfaction in young men, whereas 
appearance and weight are more important for 
young women [23]. These aspects were, however, 
not part of our study.

It is a common finding that high proportions of 
women, and especially young adult women and ado-
lescent girls, are dissatisfied with their weight 
[4,11,12]. This was also seen in our study, where 
47.8% expressed a wish for weight loss, including a 
worrying number of participants with normal weight. 
The fact that more than half of the men wanted to 
change their weight was more surprising. However, 
our observation that men were more likely to wish for 
weight gain is consistent with previous research sug-
gesting that underweight is undesirable for boys and 
men and may even predict depressive symptoms 
[9,24]. The sex difference regarding weight change 
wishes was highlighted by the average desired weight 
in those with weight change wishes, −4.46 kg in 
women and +0.42 kg in men.

In spite of the tendency for those who perceived 
their body size to be in discordance with the meas-
ured BMI to consider their weight as more normal, 
the majority of the false thin participants reported 
that they were trying to lose weight (both sexes) and, 
in men, 30% of the false fat participants reported 
that they were trying to gain weight. Accordingly, the 
discordance between their perceived and measured 
body sizes was not strong enough to alter their weight 
change wishes.

Self-perceived health is a commonly used single 
item for assessing individuals’ overall perception of 
their own health status, closely linked to the notion of 
general well-being [25]. In our study, about 5% of 
the men and women reported their self-perceived 
health to be very poor or poor, but these numbers 
were significantly higher (about 17%) in the obese 
participants.

The impact of overweight and obesity on psycho-
logical well-being and overall health is disputed [26]. 
Thus considerable attention has been paid to the pos-
itively correlated relationship between depression and 
obesity [11,12,27]. The association with depression 
has, however, been questioned by some researchers, 
who have pointed out the lack of alternative explana-
tions for this besides obesity. There are some wide-
spread myths about psychological maladjustment in 
people (especially children) who are overweight or 
obese, suggesting that not enough is known about the 
phenomena [26].

Our results indicated that, except for our obese 
participants, there was no relationship between self-
perceived health and BMI. There was a lack of asso-
ciation between self-perceived health and discordance 
between perceived body size and actual BMI as well 
as with weight change wishes. This is contradictory to 
previous findings by Herman et  al. [21] in a large 
population survey of Canadian adults, where weight 
status perceptions were strongly associated with self-
rated health. One possible explanation for the lack of 
relation in our study could be that weight dissatisfac-
tion is not important or damaging enough to influ-
ence the self-perceived health in younger age groups. 
Alternatively, this lack of association could indicate 
that weight change attempts are not driven by per-
ceptions of poor health, but mainly by a wish for a 
more culturally defined appealing appearance. This 
may also reflect the suggestion that the possible con-
sequences of obesity, such as an increased risk of dia-
betes and cardiovascular disease, are not perceived as 
relevant at such a young age.

This study, being cross-sectional and with a risk of 
potential selection bias, has several limitations. The 
use of a school-based survey with an attendance rate 
of 77% should minimize the risk, but we lack 
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information about those who did not participate or 
report the relevant information. The original Figure 
Rating Scale [16] used to determine body size has 
been criticized as a result of the coarseness of the 
scale, the restricted range in options and inconsistent 
size differences between the figures [28,29]. It should 
also be noted that the nine figures do not show 
extremely thin or fat alternatives. Accordingly, with 
our definition of discordant classification, it would be 
impossible for very thin participants to classify their 
body as too fat. Also, in the almost 30 years that have 
passed since the figures were first presented, the aver-
age BMI has increased substantially. There are, how-
ever, several studies showing that the technique 
appears to be reliable and robust for distinguishing 
those who are overweight and obese from those with 
normal weight or as an adjunct to self-reported 
weight and height [28–30]. Unfortunately, we had no 
data on how muscularity was valued in relation to 
body size. This makes the results on weight change 
wishes, and especially wishes for weight gain in men, 
challenging to interpret.

We had the opportunity in this study to use simul-
taneously obtained accurate measures of height and 
weight and the Figure Rating Scale of Stunkard et al. 
[16]. As such, the study presents the figures as nor-
mative data and links them to current and precisely 
measured BMI in a population-based survey, which 
has been lacking in previous research [28]. Another 
advantage is the use of a school-based survey, high 
attendance rate and standardized anthropometric 
measures in a clinical setting.

Conclusions

Confusion and dissatisfaction regarding body size are 
widespread phenomena. This was confirmed in our 
study but, surprisingly, had little effect on self-per-
ceived health. There is a need for more research on 
the perceptions of body size and weight change 
wishes and how these influence concerns about 
weight and health. In particular, more knowledge is 
needed about the causes and consequences of dis-
crepancies between measured and perceived body 
size. In our opinion, these matters call for comple-
mentary research methods, including in-depth explo-
rations and qualitative research approaches that are 
cognizant of the cultural factors that influence how 
people perceive their bodies and how they act upon 
these perceptions.

Acknowledgements

The authors thank the participants for attending and 
the staff at the Clinical Research Unit, University 
Hospital of North Norway for their excellent work in 

performing the survey. We are grateful to the Tromsø 
Study and the Fit Futures administration for giving 
us access to the data. We thank Professor TIA 
Sørensen at the University of Copenhagen, Denmark 
for kindly giving us permission to present Stunkard’s 
Figure Rating Scale in this paper.

Conflict of interest

None declared.

Funding

This study was supported by a grant from the 
Northern Norway Regional Health Authority (Grant 
number 8970/SFP1089-13).

Supplemental material

The online data supplement is available at http://sjp.
sagepub.com/supplemental.

References
	 1.	 NCD Risk Collaboration. Trends in adult body-mass index 

in 200 countries from 1975 to 2014: A pooled analysis of 
1698 population-based measurement studies with 19.2 mil-
lion participants. Lancet 2016;387:1377–96.

	 2.	 Roberto CA, Swinburn B, Hawkes C, et al. Patchy progress 
on obesity prevention: Emerging examples, entrenched bar-
riers, and new thinking. Lancet 2015;385:2400–9.

	 3.	 Swinburn BA, Sacks G, Hall KD, et al. The global obesity 
pandemic: Shaped by global drivers and local environments. 
Lancet 2011;378:804–14.

	 4.	 Wardle J, Haase AM and Steptoe A. Body image and weight 
control in young adults: International comparisons in univer-
sity students from 22 countries. Int J Obes 2006;30:644–51.

	 5.	 Voelker DK, Reel JJ and Greenleaf C. Weight status and 
body image perceptions in adolescents: Current perspec-
tives. Adolesc Health Med Ther 2015;6:149–58.

	 6.	 Tiggemann M and Zaccardo M. ‘Exercise to be fit, not 
skinny’: The effect of fitspiration imaginary on women’s 
body image. Body Image 2015;15:61–7.

	 7.	 Thurston IB, Sonneville KR, Milliren CE, et  al. Cross-
sectional and prospective examination of weight misper-
ception and depressive symptoms among youth with 
overweight and obesity. Prev Sci 2017;18:152–63.

	 8.	 Fan M and Jing Y. The effects of weight perception on ado-
lescents’ weight-loss intentions and behaviors: Evidence 
from the youth risk behavior surveillance survey. Int J Envi-
ron Res Public Health 2015;12:14640–68.

	 9.	 Bucchianeri MM, Arikian AJ, Hannan PJ, et  al. Body 
dissatisfaction from adolescence to young adulthood: 
Findings from a 10-year longitudinal study. Body Image 
2013;10:1–7.

	10.	 Sand AS, Emaus N and Lian O. Overweight and obesity in 
young adult women: A matter of health or appearance? The 
Tromsø Study: Fit Futures. Int J Qual Stud Health Well-being 
2015;10:29026.

	11.	 Neumark-Sztainer D, Paxton SJ, Hannan P, et  al. Does 
body satisfaction matter? Five-year longitudinal associations 
between body satisfaction and health behaviours in adoles-
cent females and males. J Adolesc Health 2006;39:244–51.

	12.	 Holsen I, Jones D and Birkeland M. Body image satisfaction 
among Norwegian adolescents and young adults: A longi-
tudinal study of the influence of interpersonal relationships 
and BMI. Body Image 2012;9:201–8.

http://sjp.sagepub.com/supplemental
http://sjp.sagepub.com/supplemental


330    A. Sand et al.

	13.	 Jacobsen BK, Eggen AE, Mathiesen EB, et al. Cohort pro-
file: The Tromsø Study. Int J Epidemiol 2012;41:961–7.

	14.	 Winther A, Dennison E, Ahmed LA, et  al. The Tromsø 
Study: Fit Futures: A study of Norwegian adolescents’ life-
style and bone health. Arch Osteoporos 2014;9:185.

	15.	 WHO. Global database on body mass index 2004, www.who.
int/bmi (2004, accessed 4 January 2016).

	16.	 Stunkard AJ, Sørensen T and Shculsinger F. Use of the Dan-
ish Adoption Register for the study of obesity and thinness. 
Res Publ Assoc Res Nerv Ment Dis 1983;60:115–20.

	17.	 Grøholt EK, Stigum H and Nordhagen R. Overweight and 
obesity among adolescents in Norway: Cultural and socio-
economic differences. J Public Health 2008;30:258–65.

	18.	 Martinez-Gomez D, Ruiz JR, Ortega FB, et  al. HELENA 
Study Group. Recommended levels and intensities of physical 
activity to avoid low-cardiorespiratory fitness in European ado-
lescents: The HELENA study. Am J Hum Biol 2010;22:750–6.

	19.	 Bhuiyan AR, Gustat J, Srinivasan SR, et al. Differences in 
body shape representations among young adults from a 
biracial (Black–White), semirural community: The Bogalusa 
Heart Study. Am J Epidemiol 2003;158:792–7.

	20.	 Tehard B, Van Liere MJ, Com Nouege C, et al. Anthropo-
metric measurements and body silhouette of women: Valid-
ity and perception. J Am Diet Assoc 2002;102:1779–84.

	21.	 Herman KM, Hopman WM and Rosenberg MW. Self-rated 
health and life satisfaction among Canadian adults: Associa-
tions of perceived weight status versus BMI. Qual Life Res 
2013;22:2693–705.

	22.	 Nissen K and Holm L. Obesity management. Literature 
review: Perceptions and management of body size among 

normal weight and moderately overweight people. Obes Rev 
2014;16:150–60.

	23.	 Calzo JP, Sonneville KR, Haines J, et al. The development of 
associations among body mass index, body dissatisfaction, 
and weight and shape concern in adolescent boys and girls. 
J Adolesc Health 2012;51:517–23.

	24.	 Frisco ML, Houle JN and Martin MA. The image in the 
mirror and the number on the scale: Weight, weight percep-
tions, and adolescent depressive symptoms. J Health Soc 
Behav 2010;51:215–28.

	25.	 Breidablik HJ, Meland E and Lydersen S. Self-rated health 
during adolescence: Stability and predictors of change 
(Young-HUNT study, Norway). Eur J Public Health 
2008;19:73–8.

	26.	 Wardle J and Cooke L. The impact of obesity on psycho-
logical well-being. Best Pract Res Clin Endocrinol Metab 
2005;19:421–40.

	27.	 de Wit L, Luppino F, van Straten A, et al. Depression and 
obesity: A meta-analyses of community based studies. Psy-
chiatry Res 2009;178:230–5.

	28.	 Bulik CM, Wade TD, Heath AC, et al. Relating body mass 
index to figural stimuli: Population-based normative data for 
Caucasians. Int J Obes Relat Metab Disord 2001;25:1517–24.

	29.	 Grant JF, Chittleborough CR and Taylor AW. Parental 
midlife body shape and association with multiple adult off-
spring obesity measures: North West Adelaide Health Study. 
PLoS One 2015;10:e0137534.

	30.	 Song M, Hu FB, Wu K, et al. Trajectory of body shape in early 
and middle life and all cause and cause specific mortality: results 
from two prospective US cohort studies. BMJ 2016;353:i2195.

www.who.int/bmi
www.who.int/bmi

