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Abstract26

Purpose27

Perceiving oneself as overweight is common and strongly associated with adolescents’28

subjective well-being. The prevalence of overweight perceptions and their impact on well-29

being may have increased over the past decade due to an increase in the salience of weight-30

related issues. This study examines trends (2002-2014) in the prevalence of adolescent31

overweight perceptions and their association with psychosomatic complaints.32

33

Methods34

Data from 15-year old adolescents was obtained between 2002 and 2014 in four rounds of the35

HBSC study in 33 countries in Europe and North America (N=187,511). Design-adjusted36

logistic regressions were used to quantify changes in overweight perceptions over time.37

Linear modelling was used to assess change in the association between perceived overweight38

and self-reported psychosomatic complaint burden, adjusting for overweight status.39

40

Results41

Among boys, 10 of 33 countries saw an increase in overweight perceptions between 2002 and42

2014, with Russia, Estonia and Latvia showing the most pronounced year-on-year increases.43

Only England, France, Germany and Norway saw an increase in the positive association44

between overweight perceptions and psychosomatic complaints among boys. Among girls,45

most countries (28/33) saw no change in the prevalence of overweight perceptions, with the46

prevalence over 40% in most nations. However, in 12 countries the association between47

overweight perceptions and psychosomatic complaints increased among girls, with48

particularly strong changes seen in Scotland and Norway.49

50
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Conclusions51

Evidence is presented which suggests that for adolescent girls in 12 Northern and Western52

European countries, and for boys in four perceiving oneself as overweight may be53

increasingly deleterious for psychosomatic health54

55

Keywords: body image; body size perception; overweight; adolescents; mental well-being;56

psychosomatic symptoms; perceived body fatness57

58

Implications and Contribution: We use a unique dataset to examine trends in adolescents’59

body image and mental well-being in 33 countries. We present evidence suggesting that the60

influence of body image on adolescent well-being is increasing over time. This may play a61

role in the observed worsening of mental well-being in adolescent girls.62
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Trends in Adolescent Overweight Perception and its Association with Psychosomatic63

Health 2002-2014: Evidence from 33 Countries64

65

Whilst several factors contribute to body image satisfaction, self-perception of body weight66

plays a particularly important role, especially amongst adolescent girls (1). As normal67

physical development during adolescence involves rapid and conspicuous somatic changes,68

including weight gain, it is common for adolescents to monitor changes to their weight during69

this period (2) and make comparisons against peers (3). This age group also tend to compare70

their weight against body shapes propagated by media outlets (3), which for decades have71

portrayed a thin body shape as optimal, especially for females (4), while for males a slim but72

muscular build dominates the media (5).73

74

Adolescents frequently evaluate themselves as overweight relative to either their perception75

of normal weight or subjective ideal body size (6). These perceptions are common even76

among those with a healthy body mass index (BMI), with over one quarter of adolescent girls77

incorrectly judging themselves as overweight (7). The perception that oneself is overweight,78

whether accurate or not, is associated with deleterious behaviours and outcomes in79

adolescence including maladaptive weight-loss strategies (7,8) and weight gain (9).80

Overweight perceptions are also strongly and consistently associated with reduced subjective81

well-being among adolescents, especially internalising disorders such as depressive82

symptoms, anxiety and social withdrawal (7,10).83

84

The subjective well-being of adolescents in many developed nations has worsened over the85

past two decades, particularly for girls (11). Amongst these findings is evidence that the86

proportion of adolescents reporting psychosomatic health complaints has increased across87
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Europe and North America (6,12). These changes have been particularly large for 15-year old88

girls; in many countries the prevalence experiencing more than one weekly health complaint89

rose by over 15 percentage points between 2002 and 2014, with a sharp increase between90

2010 and 2014. It is imperative to investigate potential determinants of these trends as91

subjective well-being represents a principal influence on illness and disability during92

adolescence (13), with impacts on long-term health and prosperity (14,15).93

94

It is necessary to consider the role of body weight perception, due to the aforementioned links95

with subjective well-being in adolescence. The prevalence of overweight perceptions and the96

concomitant impact on subjective well-being may have increased in recent years for several97

reasons. Firstly, the global obesity epidemic has increased the salience of weight-related98

issues including the role of personal responsibility, body weight scrutiny, stigmatization and99

pressures to maintain a thin body shape (16,17). Secondly, a dramatic increase in adolescents’100

consumption of digital visual media (18) has facilitated the proliferation of idealised, yet101

extreme body shapes amongst this age group. Thirdly, over the past decade many countries in102

Europe and North America have experienced changes in socio-cultural factors known to103

influence adolescents’ body image, particularly family structure and peer and family support104

(6,19,20).105

106

International variation in the relationship between body image and subjective well-being is107

likely given significant cross-national differences in both of these measures (6). There is also108

international variability in the societal and cultural factors that could affect body weight109

perception and its impact on subjective well-being (6,16-18). Using a unique dataset collected110

from 33 countries by the Health Behaviour in School-aged Children (HBSC) study, we111

examine the hypothesis that the prevalence of overweight perceptions, and their concomitant112
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impact on psychosomatic complaints has increased amongst adolescents in Europe and North113

America between 2002 and 2014. Whilst the HBSC study collects data on 11-, 13-, and 15-114

year olds, 15-year olds are focused on in the present study as this age group has seen the115

greatest deterioration in psychosomatic health in recent years (6). This group are also at116

particularly high risk of overweight perceptions (6).117

118

Methods119

Data from four rounds of the international HBSC study were used, covering the period 2002-120

2014. HBSC is a cross-sectional study of adolescent health carried out every four years in121

line with a standardised research protocol which specifies sampling methods and122

questionnaire content across 44 participating countries (6). For each survey round, countries123

collect a nationally representative sample of 15-year olds, with the timing of fieldwork124

arranged to achieve a mean age 15.5.125

126

Participants were recruited via stratified random cluster sampling, with whole school classes127

as the sampling unit. Adolescents completed questionnaires in classroom settings, and were128

able to leave any question blank. Questionnaires were translated from English into respective129

national languages with back-translation checks. Institutional ethical consent was gained in130

each participating country, with schools and adolescents each giving informed consent.131

132

Participating countries were eligible for the present analysis if they had collected data on133

body size perception, psychosomatic complaints, height and weight from 15-year olds in the134

2002, 2006, 2010 and 2014 HBSC surveys. A total of 220,805 individual participants were135

recruited by eligible countries, of which 15.0% (N=33,139) were excluded due to missing136

responses on one or more of the below items.137
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138

Overweight Perception139

Participants were asked “Do you think your body is: Much too thin, A bit too thin, About the140

right size, A bit too fat or Much too fat”. The latter two response options were recoded as141

‘perceived overweight’. As perceived underweight is also associated with reduced subjective142

well-being, especially in boys (21), those responding “about the right size” are utilised as the143

reference category in regression analyses.144

145

Psychosomatic Complaints146

Psychosomatic health complaints are used here as an indicator of subjective well-being.147

Participants indicated the frequency with which they had experienced the following eight148

health complaints over the last six months; “feeling low”, “irritability or bad temper”,149

“feeling nervous”, “difficulties in getting to sleep”, “feeling dizzy”, “headache”, “stomach150

ache” and “backache”  (0= “Rarely or never”, 1= “About every month”, 2= “About every151

week”, 3= “More than once a week”, 4= “About every day”). Responses across all eight152

complaints were summed to generate a single score between 0 and 32, with higher values153

reflecting a greater psychosomatic complaint burden. This scale has undergone extensive154

qualitative (22) and quantitative (23) validation and shows good test-retest reliability (22),155

unidimensionality (24) and external validity (25,26).156

157

Body Mass Index158

Participants self-reported their height and weight, which were used to calculate BMI (kg/m2).159

Those with BMI values less than 12 or greater than 45 were considered outliers and excluded160

from analyses (0.1%, N=155). BMI was used to categorise participants as either overweight161
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(including obese) or not overweight according to age- and gender-appropriate International162

Obesity Taskforce cut-offs (27).163

164

Statistical Analysis165

Analyses were stratified by country to allow international comparison. Analyses were also166

stratified by gender within country. Dataset weights were applied as appropriate to achieve167

national representativeness of each country at each time point.168

169

Regression analyses were conducted using the SPSS v.22 complex samples toolkit, allowing170

shared variance within sampling units to be accounted for. Logistic regression was used to171

quantify changes in the prevalence of overweight perceptions over time (Tables A1 and A2).172

The linear effect of survey year on psychosomatic complaint burden was evaluated using173

general linear modelling (Tables A3 and A4). The association between perceived overweight174

and psychosomatic complaints was estimated at each time point using general linear175

modelling (Tables 1 and 2). This analysis was adjusted for overweight status, to investigate176

the association between perceived overweight and psychosomatic complaints independent of177

actual body size. Lastly, general linear modelling was used to test whether the relationship178

between perceived overweight and psychosomatic complaints (again adjusting for overweight179

status) has changed over time by including an interaction term between survey year (zeroed180

on 2002) and perceived overweight (Figures 1 and 2).181

182

Results183

Data were available from 187,511 participants (51.6% girls) from 33 countries over the184

period 2002-2014, after exclusion of countries without four consecutive waves of data, and185

individuals with missing responses. The number of respondents per country ranged from 832186



OVERWEIGHT PERCEPTION AND PSYCHOSOMATIC HEALTH

9

to 11,815 (median 5,410; see Table A5). Within this sample, 20.9% (20.6, 21.2) of boys and187

41.4% (41.0, 41.8) of girls perceived themselves as overweight (± 95% CI). According to188

self-reported height and weight, 16.7% (16.4, 16.9) of boys and 9.7% (9.4, 9.9) of girls were189

classified as overweight or obese. Misperception of overweight status was common, with190

10.5% (10.3, 10.7) of boys and 32.9% (32.5, 33.3) of girls classified as normal weight or191

lower (according to self-reported height and weight) perceiving themselves as overweight.192

193

Trends in Perceived Overweight 2002-2014194

Ten countries saw an increase in the prevalence of overweight perceptions among boys, with195

Russia (OR=1.10, F(1,327)=51.58, p<.001), Estonia (OR=1.09, F(1,252)=52.59, p<.001) and196

Latvia (OR=1.06, F(1,339)=17.67, p<.001) showing particularly pronounced year-on-year197

increases (Table A1). Only three countries witnessed a decline among boys, with Macedonia198

showing the steepest decline (OR=0.91, F(1,251)=33.65, p<.001). No change was seen199

among boys in 20 of the 33 observed countries. Among girls, the majority of countries (28 of200

33) saw no change in the prevalence of overweight perceptions (Table A2). Four countries201

saw an increase among girls, again with the most pronounced increase in Russia (OR=1.11,202

F(1,334)=100.48, p<.001). Only Macedonia showed a decline among girls (OR=0.92,203

F(1,228)=38.00, p<.001).204

205

Trends in Psychosomatic Complaints 2002-2014206

In 10 of the 33 countries, a linear increase in boys’ psychosomatic complaint burden was seen207

between 2002 and 2014, with France (b=0.14, F(1,772)=34.89, p<.001), Poland (b=0.13,208

F(1,230)=20.78, p<.001) and Greenland (b=0.13, F(1,53)=6.19, p=.016) showing the greatest209

year-on-year increases (Table A3). Five countries saw a reduction in boys, with England (b=-210

0.11, F(1,123)=14.364, p<.001) and Greece (b=-0.11, F(1,424)=12.92, p<.001) showing the211
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strongest decline. The remaining 18 countries saw no linear change among boys over this 12-212

year period. In contrast, for 22 of the countries, a linear increase in girls’ psychosomatic213

complaint burden was seen between 2002 and 2014, with Scotland (b=0.29, F(1,299)=34.29,214

p<.001), Ireland (b=0.25, F(1,186)=33.92, p<.001), the Netherlands (b=0.21,215

F(1,409)=49.29, p<.001) and France (b=0.21, F(1,703)=57.49, p<.001) showing the strongest216

increases (Table A4). Only Ukraine (b=-0.15, F(1,577)=29.28, p<.001) and Greece (b=-0.07,217

F(1,386)=5.83, p=.016) saw a reduction over this period for girls. No change for girls was218

seen in nine countries.219

220

Association between Psychosomatic Complaints and Overweight Perception221

The coefficients in Tables 1 and 2 represent for boys and girls, respectively, increase in the222

32-point psychosomatic symptom score for those that perceive their body is too fat, relative223

to those that feel their body is ‘about right’ (adjusting for overweight status). For boys, a224

positive association was seen in 29 of 33 countries in 2014, such that those perceiving225

themselves as overweight reported a higher burden of psychosomatic complaints. This226

association was less widespread across countries prior to 2014; 15 of the 33 countries227

observed no association at one or more time points. Combining data from years between228

2002 and 2014, the strongest associations among boys were seen in Russia (b=3.22,229

F(1,327)=42.114, p<.001), Sweden (b=2.87, F(1,377)=86.215, p<.001) and Israel (b=2.85,230

F(1,238)=38.134, p<.001).231

232

The association between overweight perceptions and psychosomatic complaints was more233

pervasive across time among girls, with significant positive associations for all observed234

countries, at all time points between 2002 and 2014, except for Switzerland in 2002 (b=0.65,235

F(1,149)=1.844, p=.177), Greece in 2006 (b=0.96, F(1,84)=3.12, p=.081), and Greenland in236



OVERWEIGHT PERCEPTION AND PSYCHOSOMATIC HEALTH

11

2006 (b=2.05, F(1,26)=3.24, p=.083), 2010 (b=2.27, F(1,20)=3.70, p=.069) and 2014237

(b=0.96, F(1,4)=1.35, p=.310). The strongest associations across the period 2002 - 2014 were238

seen in Ireland (b=4.12, F(1,186)=95.44, p<.001), Scotland (b=3.94, F(1,299)=123.31,239

p<.001) and Wales (b=3.66, F(1,232)=125.34, p<.001), with particularly strong associations240

seen in 2014 for Scotland (b=6.15, F(1,65)=34.44, p<.001) and Wales (b=5.65,241

F(1,61)=43.46, p<.001).242

243

Figures 1 and 2 illustrate the extent to which the association between psychosomatic244

complaints and overweight perceptions has changed over time for boys and girls,245

respectively. For boys, there was a significant interaction between survey year and perceived246

overweight in four countries; England (b=0.17, F(1,123)=7.91, p=.006), France (b=0.16,247

F(1,772)=7.73, =.006), Norway (b=0.15, F(1,292)=5.75, p=.017) and Germany (b=0.09,248

F(1,458)=6.57, p=.011). For girls, a significant interaction was seen in 12 of the 33 observed249

countries (Scotland, Wales, Norway, the Netherlands, Portugal, Germany, Denmark, Canada,250

Croatia, Switzerland, Spain and France), with strongest effects seen in Scotland (b=0.32,251

F(1,299)=11.27, p=.001), Wales (b=0.26, F(1,232)=12.53, p<.001) and Norway (b=0.24,252

F(1,286)=15.11, p<.001). These results indicate that psychosomatic complaint burden253

increased for adolescents feeling that they are overweight in these countries between 2002254

and 2014, relative to those perceiving that their body is ‘about right’. For example, Scottish255

girls feeling their body is overweight have, relative to those feeling their body is ‘about right’256

increased by 0.324 points per annum along the 32-point psychosomatic symptom scale. This257

reflects an increase equivalent to 12.15% of the entire scale over the period 2002-2014.258

259

As self-reported BMI was used to indicate adolescents’ overweight status it is possible that a260

self-selection bias was introduced. However, the results presented here were largely similar261
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when removing the control for overweight status and reinstating those participants (12.1%,262

N=25,828) that had failed to report height and/or weight. For boys and girls, the observed263

changes in the relationship between psychosomatic symptoms and overweight perception264

were substantively identical when controlling for BMI as a continuous, rather than binary265

variable.266

267

Discussion268

This study presents twelve-year trends (2002-2014) in perceived overweight and its269

association with psychosomatic complaint burden among adolescents in 33 countries in270

Europe and North America. Among boys there was an increase in the prevalence of perceived271

overweight in one third of countries, particularly in Russia, Estonia and Latvia, where272

historically the prevalence of boys’ overweight perception has been very low (12). However,273

for the vast majority of countries, there was little change in the already high prevalence of274

overweight perceptions among girls. Despite this stability, girls remain more likely than boys275

to believe they are overweight in all observed countries.276

277

In line with recent research (11) widespread increases were seen in adolescents’278

psychosomatic complaints between 2002 and 2014, particularly for girls, with increases in279

psychosomatic complaint burden in two-thirds of the observed countries. Given that in 2002280

44% of 15-year old girls in Europe and North America already exhibited more than one281

weekly psychosomatic complaint (12), the magnitude of change is a cause for concern in a282

number of countries. This is particularly true in Scotland, Ireland and the Netherlands which283

each saw girls’ complaint burden rise in 2014 to over 130% of their respective levels in 2002.284

Boys’ complaint burden was lower than girls’ over this period in the majority of countries,285

and whilst increases in boys’ complaints were seen in some countries, these changes were286
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less widespread and of a smaller magnitude than those seen for girls. As such, the findings of287

the present study indicate that the gender gap in psychosomatic complaints has widened since288

2002 in many countries.289

290

As overweight perceptions are common and psychosomatic complaints are increasingly291

burdensome for adolescents, changes in the known association between complaint burden and292

overweight body perception were examined between 2002 and 2014. For girls in 12 out of 33293

countries, and for boys in four, the association between overweight perception and294

adolescents’ health complaints strengthened between 2002 and 2014. In these countries,295

young people that feel that their body is too fat have experienced a relative deterioration in296

psychosomatic health compared to those that feel that their body is about the right size. For297

girls there is an apparent geographical divide in the degree of change in this association.298

Broadly, countries in Northern and Western Europe (and Canada) have seen a strengthening299

association between overweight perception and psychosomatic complaints, whereas countries300

in Southern and Eastern Europe have seen no significant change.301

302

This international variation mirrors differences in the trajectory of population-level BMI.303

Whereas adult population BMI has increased since the 1980s in Northern and Western304

European countries, it has until the past decade remained relatively stable in Southern and305

Eastern Europe (28,29). Whilst Italy and Belgium saw little change in the association306

between girls’ overweight perception and psychosomatic complaint burden, these countries307

have also seen relatively little change over time in population BMI, particularly for females308

(29). This apparent association with population-level BMI trajectory may reflect increases in309

the salience of obesity and weight-based scrutiny which have accompanied national public310

health efforts designed to combat long-term population weight gain (30). The absence of an311
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equivalent geographic pattern among boys may indicate that females’ psychosomatic health312

is disproportionately affected by an increase in the public conspicuity of body weight.313

314

International differences in the changing association between adolescents’ weight perception315

and psychosomatic health may also be due to cross-national variation in internet usage.316

Countries that witnessed a strengthening relationship tended to be those that embraced the317

internet at an earlier point in history (31) and those that currently have higher levels of318

internet (32) and social media usage (31,33). Recent evidence indicates that internet exposure319

and social media use play a particularly strong role in the development of body image320

concerns (i.e. internalisation of the thin body ideal, body surveillance and the drive for321

thinness) among girls, with users being more likely than non-users to exhibit body weight322

concerns (34).323

324

Observed trends in the basic prevalence of self-perceived overweight may provide insight325

into the comparative judgements that adolescents make when assessing their own body size,326

typically in reference to media figures or peers (3). In countries where self-perceived327

overweight was stable between 2002 and 2014, adolescents’ perceptions of what constitutes a328

desirable weight is unlikely to have changed substantially, given the importance of perceived329

norms in this context (3). The widespread stability of adolescent girls’ perceived overweight330

status may indicate that same-age peers are a particularly important comparison group for331

girls in most countries, as between 2002 and 2014 the actual weight of adolescent girls’332

changed relatively little (6,12,35). In contrast, the stability of girls’ self-perceived weight is333

despite adolescents in Europe and North America being increasingly exposed to unrealistic334

body shapes propagated by online outlets over the past decade (18). This may indicate that335

figures propagated by media outlets are a less important comparator group in many of the336
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observed countries. The role of the media is, however, likely to be stronger among337

populations that have seen increases in the prevalence of perceived overweight (particularly338

Russia, Estonia and Latvia in the case of boys, and Russia and Ukraine for girls). This is339

potentially due to low exposure to Westernised body ideals in these countries (36) prior to the340

recent worldwide proliferation in adolescents’ use of digital visual media (18).341

342

Whilst the findings reported here are consistent with a worsening impact of overweight343

perceptions on girls’ psychosomatic health in many countries, it is not possible to make344

causal inferences given the cross-sectional nature of the HBSC study. A further limitation is345

that BMI was calculated on the basis of self-reported height and weight, which may result in346

underestimation. It is possible that the reported association between perceived weight status347

and psychosomatic complaints would be attenuated when controlling for objective BMI-348

based overweight status. Additionally, excluding participants that did not self-report BMI349

potentially introduced a selection bias. However, the results presented here were largely350

similar when removing the control for BMI-based overweight status and including those that351

failed to report height and/or weight. Finally, there may exist international differences in the352

extent to which our measure of perceived body weight, specifically the term “fat” elicited353

stigma. This may influence the basic prevalence of perceived overweight and its association354

with psychosomatic symptoms.355

356

Despite these limitations, this study presents a unique cross-national examination of recent357

trends in adolescents’ perception of overweight status, and its association with psychosomatic358

health. Whilst the prevalence of overweight perceptions remained largely static between 2002359

and 2014, the present findings may suggest that such perceptions are increasingly damaging360
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for adolescents’ psychosomatic healthfor females in Northern and Western European361

countries.362

363

The results of this study should be heeded as a cautionary tale as some countries may yet364

observe a change in the association between overweight perceptions and psychosomatic365

health. It is possible that recent increases in adult population BMI (28,29), a surge in internet366

use (18), and increases in the prevalence of overweight perceptions will have deleterious367

consequences for mental health in these regions, particularly those in Southern and Eastern368

Europe.369

370

It is important for further research to consider potential mediators of the relationship between371

overweight perceptions and psychosomatic complaints, and changes in their role over time.372

One such mediator may involve maladaptive weight-loss strategies including binge-eating373

and purging which are likely to be associated with physical pains including headache and374

stomach ache (37). The present study also highlights that it is critical for future work to375

consider how to restore objectivity into adolescent body weight perception, and encourage376

adolescents to recognise positive attributes of their bodies, including strength, fitness and the377

ability to express oneself through movement. It is also necessary to develop and utilise378

intervention approaches to incentivise weight loss amongst those that are overweight without379

damaging self-perception and mental health. For instance a recent physical activity380

intervention amongst obese adolescents has shown that resistance training can achieve381

improvements in both body image and mental health (38).382

383

This study indicates that the association between overweight perceptions and psychosomatic384

complaints increased in many countries between 2002 and 2014, especially for girls in385
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Northern and Western Europe. As such, the current scrutiny of body size and weight may386

represent an increasing burden on mental health. This burden may extend to physical health,387

given links between poor subjective well-being and low engagement in health-promoting388

behaviours (9,39,40).389

390
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Figure Captions524

Figure 1. Changes over the period 2002-2014 in the association between perceived525

overweight and psychosomatic complaint burden (ref=’about right’) among 15-year old boys526

in 33 countries (b ± 95% CI). Analyses are adjusted for overweight status based on self-527

reported height and weight. a The former Yugoslav Republic of Macedonia.528

529

Figure 2. Changes over the period 2002-2014 in the association between perceived530

overweight and psychosomatic complaint burden (ref=’about right’) among 15-year old girls531

in 33 countries (b ± 95% CI). Analyses are adjusted for overweight status based on self-532

reported height and weight. a The former Yugoslav Republic of Macedonia.533



Figure 1: Changes in the association between perceived overweight and psychosomatic complaint burden (2002-2014) among 15-year old boys in 33 countries (b ± 95% CI).

a The former Yugoslav Republic of Macedonia.

-,4
-,2

,0
,2

,4
,6

Ire
la

nd

En
gl

an
d

Li
th

ua
ni

a

Fr
an

ce
N

or
w

ay

Is
ra

el

M
K

D
a

W
al

es

G
er

m
an

y

Ita
ly

Sp
ai

n

Be
lg

iu
m

(F
le

m
ish

)
Sc

ot
la

nd

Cr
oa

tia

Be
lg

iu
m

(F
re

nc
h)

D
en

m
ar

k

Cz
ec

h
R

ep
ub

lic

Po
la

nd

Sw
itz

er
la

nd

Es
to

ni
a

La
tv

ia

U
kr

ai
ne

Sl
ov

en
ia

Sw
ed

en

Fi
nl

an
d

Po
rtu

ga
l

Ca
na

da

G
re

ec
e

Ru
ss

ia

H
un

ga
ry

N
et

he
rla

nd
s

A
us

tri
a

G
re

en
la

nd

In
te

ra
ct

io
n

co
ef

fic
ie

nt
(b

,S
ur

ve
y

ye
ar

×
Pe

rc
ei

ve
d

ov
er

w
ei

gh
t)



–0
.4

–0
.2

0.
0

0.
2

0.
4

0.
6

In
te
ra
ct
io
n
co
ef
fic
ie
nt

(b
,s
ur
ve
y
ye
ar
×
pe
rc
ei
ve
d
ov
er
w
ei
gh
t)

S
co
tla
nd

W
al
es

N
or
w
ay

N
et
he
rla
nd
s

P
or
tu
ga
l

G
er
m
an
y

D
en
m
ar
k

C
an
ad
a

E
ng
la
nd

C
ro
at
ia

R
us
si
a

G
re
ec
e

S
w
itz
er
la
nd

S
pa
in

Fr
an
ce

Fi
nl
an
d

S
w
ed
en

B
el
gi
um

(F
re
nc
h)

M
K
D
a

A
us
tri
a

P
ol
an
d

Is
ra
el

C
ze
ch

Ire
la
nd

U
kr
ai
ne

Ita
ly

B
el
gi
um

(F
le
m
is
h)

S
lo
ve
ni
a

E
st
on
ia

Li
th
ua
ni
a

La
tv
ia

H
un
ga
ry

G
re
en
la
nd



Table SI 1: Unweighted sample size by country, survey year and gender 

      
Country 

2002 2006 2010 2014   Total 

Boys Girls Boys Girls Boys Girls Boys Girls   Boys Girls 

Austria 585 584 658 751 802 857 498 661 
 

2 543 2 853 

Belgium (Flemish) 942 958 734 728 614 493 892 624 
 

3 182 2 803 

Belgium (French) 392 541 537 509 480 481 632 715 
 

2 041 2 246 

Canada 488 602 992 1 081 2 261 2 305 2 057 2 029 
 

5 798 6 017 

Croatia 586 793 720 821 1 137 1 176 890 841 
 

3 333 3 631 

Czech Republic 785 847 814 808 718 725 792 849 
 

3 109 3 229 

Denmark 591 639 659 696 532 603 548 637 
 

2 330 2 575 

England 601 716 381 352 297 356 547 410 
 

1 826 1 834 

Estonia 587 636 763 753 567 623 577 591 
 

2 494 2 603 

Finland 818 851 688 811 955 1 035 897 952 
 

3 358 3 649 

France 1 201 1 245 1 075 1 039 745 813 792 792 
 

3 813 3 889 

Germany 739 791 1 167 1 169 623 769 942 903 
 

3 471 3 632 

Greece 603 650 619 737 779 746 612 664 
 

2 613 2 797 

Greenland 72 85 128 136 94 110 94 113 
 

388 444 

Hungary 483 791 503 599 717 863 481 501 
 

2 184 2 754 

Ireland 216 275 428 330 457 246 251 317 
 

1 352 1 168 

Israel 496 655 559 903 585 572 625 759 
 

2 265 2 889 

Italy 512 651 630 602 711 709 582 555 
 

2 435 2 517 

Latvia 416 587 578 673 611 679 734 909 
 

2 339 2 848 

Lithuania 686 777 700 749 691 716 700 615 
 

2 777 2 857 

MKD 
a
 611 653 874 868 698 621 534 568 

 
2 717 2 710 

Netherlands 558 577 593 635 622 648 562 626 
 

2 335 2 486 

Norway 720 750 668 599 608 503 390 407 
 

2 386 2 259 

Poland 968 1 055 1 051 1 162 656 695 642 716 
 

3 317 3 628 

Portugal 339 390 562 720 642 818 611 699 
 

2 154 2 627 

Russia 1 075 1 372 1 061 1 301 802 830 575 692 
 

3 513 4 195 

Scotland 341 307 567 515 614 613 392 330 
 

1 914 1 765 

Slovenia 521 497 727 737 849 847 705 839 
 

2 802 2 920 

Spain 677 829 1 261 1 307 857 940 1 452 1 666 
 

4 247 4 742 

Sweden 558 566 696 721 916 897 1 127 1 199 
 

3 297 3 383 

Switzerland 720 688 667 694 1 032 1 033 994 977 
 

3 413 3 392 

Ukraine 678 824 747 916 763 930 700 821 
 

2 888 3 491 

Wales 525 505 575 528 583 461 468 399 
 

2 151 1 893 

            
Total 20 090 22 687 23 382 24 950 24 018 24 713 23 295 24 376   90 785 96 726 

a The former Yugoslav Republic of Macedonia. 

 


