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Strengths and limitations of this study

 ► A strength was that anthropometric measurements 
were measured electronically by trained personnel 
avoiding under- reporting or misreporting weight.

 ► Participation rate was 47%, which was considered 
satisfactory.

 ► Adjustments for BMI were added to the analyses to 
compensate for the wide BMI- range in the combined 
overweight/obese group that could otherwise bias 
the weight- perception categorization.

 ► A limitation was whether true ethnic distribution is 
reflected, as ethnic definition is based on self- report.

 ► Symptoms of anxiety and depression were not con-
sidered separately.

ABSTRACT
Objectives Underestimation of overweight/obesity 
may prevent weight loss attempts, resulting in further 
weight gain and maintenance of overweight. Mental 
health benefits may nevertheless surpass negative 
consequences. Our main objective was to study the 
association between underestimation of overweight/
obesity and symptoms of anxiety and depression in Sami 
and non- Sami populations.
Design Population- based cross- sectional study.
Setting The SAMINOR 2 Clinical Study with participants 
from 10 municipalities in Northern Norway enrolled 
between 2012 and 2014.
Participants The study included 3266 adults of 
multiethnic rural origin with overweight/obesity 
(body mass index (BMI) ≥25 kg/m2) whereof 1384 
underestimated their weight (42%).
Primary and secondary outcome measures Primary 
outcome measure was symptoms of anxiety and 
depression and secondary outcome measures were BMI 
and the demographic variables: sex, age, education and 
marital status.
Results A higher proportion of Sami men compared with 
non- Sami men were obese, and reported more symptoms 
of anxiety and depression. More men than women, and 
a higher proportion of Sami women compared with non- 
Sami women, underestimated their weight. Multivariable- 
adjusted analyses showed that women were less likely to 
underestimate their weight compared with men (OR 0.43, 
95% CI 0.33 to 0.55 in Sami and OR 0.33, 95% CI 0.26 
to 0.42 in non- Sami), higher BMI was protective against 
weight underestimation (OR 0.72, 95% CI 0.69 to 0.75 
in Sami and OR 0.63, 95% CI 0.60 to 0.67 in non- Sami), 
slightly higher odds of weight underestimation were 
observed with increasing age in both ethnic groups (OR 
1.03, 95% CI 1.01 to 1.05 in Sami and OR 1.02, 95% CI 
1.00 to 1.03 in non- Sami), while higher education lowered 
the odds in non- Sami (OR 0.69, 95% CI 0.55 to 0.87). 
Weight underestimation was protectively associated with 
anxiety and depression in Sami men (OR 0.48, 95% CI 0.27 
to 0.84) and in non- Sami women (OR 0.44, 95% CI 0.25 to 
0.78) adjusted for age, BMI, education and marital status.

Conclusions Independent of ethnicity, more men than 
women underestimated their weight. Underestimation 
of weight was protectively associated with anxiety and 
depression in Sami men and non- Sami women.

InTRODuCTIOn
Obesity has been increasing globally over 
several decades creating an enormous health 
burden on society.1 Although recent findings 
suggest the trend to have stabilised in some 
populations,2 further obesity development 
or maintenance of present high levels with 
its linked risk of comorbidities such as type 
2 diabetes mellitus, cardiovascular disease, 
dyslipidaemia and hypertension3 would have 
to be prevented by well- planned public health 
strategies.

The motivation of weight loss or main-
tenance of normal weight depends on the 
individual’s realisation of his or her own 
overweight. Perceiving one’s body as slimmer 
than the actual weight, underestimation, is 
likely to result in maintenance of overweight 
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or further obesity development and therefore also an 
increased personal health risk.4 Factors that influence 
perception of body weight may depend on sex, culture 
and socioeconomic conditions, and vary throughout a life 
course.5

The mass media’s portrayal of the ideal body in addi-
tion to cultural norms influence individuals’ and societal 
expectations of the body image. What is an attractive 
appearance may vary in a cultural ethnic context and this 
may again influence the degree of weight misperception 
in a population.6 The indigenous Sami people tradition-
ally living mainly in northern parts of Norway, Finland, 
Sweden and the Kola Peninsula of Russia embrace a 
variety of languages, cultures and social conditions largely 
depending on geographical area.7 From traditional occu-
pations linked to reindeer herding, hunting, fishing and 
farming, employment of most Sami today are similar to 
non- Sami living in the same geographical areas. Somatic 
health is also fairly similar comparing the two ethnic 
groups.8

There are not many studies focusing on issues linked 
to weight misperception in indigenous people such as 
Sami. However, a study published in 2007 showed that 
more Sami men compared with urban Finnish and British 
men liked women with higher BMIs and more ‘shapely’ 
bodies.9

Weight misperception may have a negative influence 
on levels of disordered eating and other dysregulated 
eating behaviours.10 Even if no significant differences 
in disordered eating between Sami and non- Sami living 
in the same geographical areas were shown in a recent 
study,11 comfort eating was more prevalent among Sami 
indicating the existence of some ethnic differences 
concerning this.

Body image dissatisfaction may lower one’s self- esteem 
and thereby negatively influence mental health. In fact, 
weight perception may be more important than the 
actual weight status concerning mental health.12 Mecha-
nisms linking obesity and depression involve behavioural 
traits connected to health and appearance concerns.13 
The latter may be through dissatisfaction with own 
weight, which is linked to low self- esteem and further 
to depression.14 Several studies have found that individ-
uals with overweight/obesity who underestimate their 
weight report better quality of life than those who have 
an accurate weight perception,15–18 and recent findings 
suggest weight underestimation in people with over-
weight/obesity to be protective against depression.18–20 
Interestingly, weight underestimation may also protect 
against future depression indicating weight perception to 
matter in a causal relationship with depression develop-
ment.18 Therefore, although negatively affecting weight 
loss initiatives and thereby the somatic consequences of 
obesity, the psychosocial benefits of weight underestima-
tion may outdistance the health- related disadvantages.

To our knowledge, this is the first study that investigates 
body image discordance in individuals with overweight/
obesity and the effect on mental health in a multiethnic 

population in Northern Norway. Sami represent a popu-
lation with high prevalence of obesity,21 and a significantly 
higher proportion of Sami compared with non- Sami 
report anxiety and depression symptoms.11 Our primary 
objective was therefore to investigate the relationship 
between mental health and weight misperception among 
Sami compared with non- Sami with overweight/obesity. 
In addition to presumed sex discrepancies, we hypothe-
sised that there are ethnic differences concerning both 
weight perception in general and related to the associa-
tion between weight underestimation and symptoms of 
anxiety and depression.

MeThODS
The SAMInOR Study
The Centre for Sami Health Research at UiT The Arctic 
University of Norway is responsible for The Population- 
based Study on Health and Living Conditions in Regions 
with Sami and Norwegian Populations, the SAMINOR 
Study, which overall purpose is to gain knowledge on 
health and living conditions of the indigenous Sami 
people in Norway. The SAMINOR Study consists of the 
SAMINOR 1 Survey conducted in 2003–200422 and the 
SAMINOR 2 Survey conducted in 2012–2014 carried out 
in two parts: a questionnaire- based survey in 2012 (the 
SAMINOR 2 Questionnaire Survey23) and the SAMINOR 
2 Clinical Survey in 2012–2014.24 The present study uses 
data from the SAMINOR 2 Clinical Survey, which includes 
10 municipalities24: Karasjok, Kautokeino, Porsanger, 
Tana, Nesseby, Lyngen, Kåfjord, Storfjord, Skånland and 
Evenes (online supplementary figure 1). As information 
on ethnicity is not included in national records, people of 
all ethnic backgrounds were invited.

All 12 455 inhabitants 40–79 years old residing in the 
municipalities were invited, but due to the questionnaire 
design, our analyses were restricted to the age range 
40–69 years, which included 10 399 invitees. A total of 
4876 individuals (2198 men and 2678 women) attended 
the survey, response rate: 46.9%. The survey consisted of a 
short clinical examination and a questionnaire (available 
at www. saminor. no). All invitees received a questionnaire 
in Norwegian. In addition, invitees within the Administra-
tive Area for the Sami Language (Karasjok, Kautokeino, 
Nesseby and Tana) also received a Northern Sami version 
of the questionnaire. In Porsanger, Kåfjord and Lyngen, 
the Sami questionnaire was available on request. Approx-
imately 2 weeks prior to data collection, the invitation 
letter was posted to invitees; it included an appointment 
time, an informational brochure and a questionnaire, 
which contained invitee’s assigned study ID. Question-
naires and signed written consent forms were handed in 
at attendance for clinical examination.24

Of an overall sample of 4407 individuals (2029 men 
and 2378 women) with available data on body mass index 
(BMI), weight perception, ethnicity and anxiety/depres-
sion, 3266 individuals (1645 men and 1621 women) 
(74.1%) were classified with overweight/obesity (BMI 
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≥25 kg/m2). Within the overweight/obese sample, 94 
individuals (2.9%) had missing data on education and 
28 individuals (0.9%) concerning marital status. As 
missing data were below 5% and only found in two of 
the covariates, no further measures regarding this were 
taken. Potential bias of analysing the combined sample of 
overweight and obese individuals were explored doing a 
sensitivity analysis comprising only the obese individuals 
(n=1274).

ethnicity
The following 11 questions regarding home language, 
ethnic background and self- perceived ethnicity/iden-
tity were used to define ethnicity: “ What language do/
did you/your mother/your father/[all 4 of] your grand-
parents speak at home?”, “What is your/your father’s/
your mother’s ethnic background?” and “What do you 
consider yourself as?” The response options were ‘Norwe-
gian’, ‘Sami’, ‘Kven’ and ‘Other’. Several answers could 
be chosen. Participants were categorised as Sami if they 
considered themselves Sami and/or that they had Sami 
ethnic background (Sami self- identification), and in 
addition reported Sami as home language for at least 
one grandparent, parent or themselves (Sami language 
connection). Participants not fulfilling the criteria were 
categorised as non- Sami. The definitions we have used 
comply with several recent SAMINOR- based studies.25–27 
The use of both self- identification (subjective criterion) 
and language connection (objective criterion) resembles 
the criteria requested in order to vote or be elected to 
the Sami Parliament.7 However, all categorisations may 
have different validity in different geographical regions 
and within different subgroups in the Sami population.22

Anthropometry
Height, weight and BMI were measured using an elec-
tronic height and weight scale (DS-103; Dongsahn Jenix, 
Seoul, Korea) with the participant wearing light clothing 
without shoes. Height was measured to the nearest 0.1 cm, 
weight to the nearest 100 g and BMI (kg)/(height (m))2 
to the nearest 0.1 unit. BMI was used as a continuous 
variable in the regression analyses. BMI- based weight 
categories were as according to WHO: underweight BMI, 
<18.5 kg/m2; normal weight BMI, 18.5–24.9 kg/m2; over-
weight BMI, 25–29.9 kg/m2; obesity BMI, ≥30 kg/m2.

Weight perception
Body weight misperception was defined as a self- reported 
body weight perception that was inconsistent with the 
participant’s BMI. The weight perception variable was 
deduced from the question “How would you describe 
yourself?” by selecting one of the five following response 
options: ‘Extremely fat’, ‘Too fat’, ‘Average/Just right’, 
‘Too thin/Skinny’ and ‘Extremely thin/Skinny’. Weight 
status perception was further collapsed into a variable 
reflecting accurate weight perception or weight misper-
ception where the latter could be underestimation or 
overestimation of weight.

Individuals with overweight/obesity who self- 
categorised themselves as ‘Average/Just right’, ‘Too 
thin/Skinny’ or ‘Extremely thin/Skinny’ were defined 
as misperceiving their weight by underestimation. Indi-
viduals with overweight or obesity that categorised them-
selves as ‘Extremely fat’ or ‘Too fat’ were considered as 
perceiving their weight accurately. Weight overestima-
tion, that is, in this context overweight individuals who 
reported themselves as ‘Extremely fat’, was not taken into 
account due to the low occurrence (n=10). The present 
paper only includes study participants with overweight/
obesity and hence on potential underestimation of 
weight.

As perception of weight largely correlates to actual 
weight, individuals defined as either overweight or 
obese (BMI ≥25 kg/m2) will comprise individuals who 
are slightly overweight until those who are considerably 
obese. This may infer a bias concerning degree of misper-
ceiving one’s weight.

Anxiety and depression
The five- item Hopkins Symptom Checklist (SCL-5) was 
used to assess symptoms of anxiety and depression. The 
SCL-5 has previously been developed and validated as a 
short version of the SCL-25 scale,28 29 but has not been 
validated in Sami. On a four- point Likert scale ranging 
from 1 (‘Not bothered’) to 4 (‘Very much bothered’), 
participants were asked about symptoms during the 
past 4 weeks: ‘Nervousness or shakiness inside’, ‘Feeling 
fearful’, ‘Feeling hopeless about the future’, ‘Worrying 
too much about things’ and ‘Feeling blue’. An average 
item score of 2.0 or higher was used to identify anxiety 
and depression, following previous suggestions.29 Partici-
pants who answered only four of the five questions (n=52) 
were also included.

education
Education was assessed by the question “How many years 
of education have you completed? (Include all years 
in which you attended school or studied)”. Number of 
education years was dichotomised into ‘high’ ≥13 years 
and ‘low’ <13 years.

Marital status
Marital status was assessed by the question “What is your 
marital status?” with the following five answer options: 
‘married’,1 ‘cohabitant’,2 ‘divorced’,3 ‘unmarried’4 and 
‘widow/widower’.5 The variable was dichotomised into 
‘married’ combining 1 and 2 and ‘single’ combining 3–5.

Statistics
All statistical analyses were performed using IBM SPSS 
Statistics for Windows, V.25.0, most often performed sepa-
rately for men and women and ethnic belonging. Ethnic 
differences were tested by Pearson’s χ2 tests. Potential 
interactions between weight perception×sex were tested 
in the ethnic- stratified analyses, and between weight 
perception×ethnic origin in the sex- stratified analyses.
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Associations between body weight underestimation 
and the demographic factors (age, education and marital 
status) and between weight underestimation and anxiety 
and depression were analysed with multivariable logistic 
regressions. Continuous BMI was included as adjustment 
in the binary regression analyses to take account for the 
quite extensive BMI range in the sample of both over-
weight and obese individuals (BMI ≥25 kg/m2). ORs with 
95% CIs are presented and level of significance set at 
0.05. We used the STROBE cross- sectional checklist when 
writing our report.30

Patient and public involvement statement
This research did not include patients, but data from 
participants who have consented to participate in the 
SAMINOR Study. The Centre for Sami Health Research 
consulted with the Sami Parliament during planning and 
initiation of data collection of all the SAMINOR surveys. 
During the period of planning, researchers and health 
workers who work within Sami core areas or are Sami 
themselves were conferred with to meet the needs of the 
Sami community. The SAMINOR Project Board approved 
the specific study described. The public was not invited 
to comment on the study design and was not consulted 
to develop relevant outcomes or interpret the results, 
neither were they invited to contribute to the writing or 
editing of this document for readability or accuracy.

ReSulTS
Descriptive statistics
Ethnic- and sex- specific characteristics of the 3266 study 
participants with overweight/obesity (74.2% of the total 
sample), 1393 Sami (42.7%) (F: 709, M: 684) and 1873 
non- Sami (57.3%) (F: 912, M: 961), are shown in table 1. 
The distribution concerning 10- year age groups and high 
and low education among Sami and non- Sami partici-
pants were the same. Among the men with overweight/
obesity, a significantly higher proportion of the indi-
viduals with obesity (BMI ≥30 kg/m2) was found within 
Sami compared with the non- Sami (40.1% vs 34.8%) 
(p=0.028). Likewise, a significantly higher proportion 
of Sami compared with non- Sami men with overweight/
obesity reported symptoms of anxiety and depression 
(11.7% vs 7.8%) (p=0.008), and this difference was even 
more pronounced in the group with obesity (BMI ≥30 
kg/m2) (15.7% vs 8.1%) (p=0.003) (online supplemen-
tary table 1).

Weight perception and association between underestimation 
of weight and demographic factors
A very high proportion of participants with overweight/
obesity (BMI ≥25 kg/m2) underestimated their weight in 
our population. Within the group categorised with obesity 
(BMI ≥30 kg/m2), 25.7% men and 11.3% women under-
estimate their weight (online supplementary table 1). The 
proportion of Sami women who underestimated their 
weight in the overweight/obese group was significantly 

higher compared with non- Sami women (34.4% vs 29.8%) 
(p=0.049) (table 1) and in the group with obesity (16.1% 
vs 7.0%) (p<0.001) (online supplementary table 2). For 
men with overweight/obesity, however, there were no 
ethnic differences in weight perception (table 1), while in 
the obese- only group, a significantly higher proportion of 
Sami men compared with non- Sami men underestimated 
their weight (30.7% vs 21.6%) (p=0.011) (online supple-
mentary table 1).

To investigate what demographic factors (sex, age, 
education level and marital status) influence weight 
underestimation in overweight/obese, multivariable 
logistic regression analyses adjusted for BMI stratified on 
Sami and non- Sami were performed. As expected from 
the initial χ2 tests, women were more likely to estimate 
their weight accurately compared with men, that is, being 
female protected against underestimation of weight (OR 
0.43, 95% CI 0.33 to 0.55 in Sami and OR 0.33, 95% CI 
0.26 to 0.42 in non- Sami, p<0.001) (table 2). In both 
ethnic groups, the odds of underestimation increased 
slightly by age, OR 1.03, 95% CI 1.01 to 1.05 in Sami 
(p<0.001) and OR 1.02, 95% CI 1.01 to 1.03 in non- Sami 
(p=0.044). Higher education had only protective effects 
on underestimation in the non- Sami individuals (OR 
0.69, 95% CI 0.55 to 0.87, p=0.002). As expected, weight 
underestimation was less likely in individuals with lower 
compared with higher BMI and the effect was indepen-
dent of ethnicity (OR 0.72, 95% CI 0.69 to 0.75, p<0.001 
in Sami and OR 0.63, 95% CI 0.60 to 0.67, p<0.001 in non- 
Sami). Marital status did not affect the results (table 2).

Association between underestimation of weight and 
symptoms of anxiety and depression
To study the association between weight underestima-
tion and symptoms of anxiety and depression, multivari-
able logistic regression models were run stratified on sex 
and ethnicity. The results displayed both ethnic- specific 
and sex- specific differences (table 3 and figure 1). To 
test if these differences were backed up statistically, the 
interaction between weight perception×sex was tested 
in the ethnic stratified analyses, and between weight 
perception×ethnic origin in sex stratified analyses. The 
interactions between weight perception×sex were near 
significance in the non- Sami (p=0.050) and between 
weight perception×ethnicity in women in general 
(p=0.056).

When adjusted for age, BMI, education and marital 
status, having symptoms of anxiety and depression 
was negatively associated with underestimating one’s 
weight both in Sami men (OR 0.48, 95% CI 0.27 to 0.84, 
p=0.010) and non- Sami women (OR 0.44, 95% CI 0.25 
to 0.78, p=0.005) (table 3 and figure 1). The protective 
effect towards having anxiety and depression symptoms 
when underestimating weight was strengthened by higher 
education and being married/cohabiting in both groups 
(models 3 and 4 in online supplementary table 2). BMI 
did not affect the associations (model 2 in online supple-
mentary table 2).
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Table 1 Sample characteristics of the overweight and obese study sample (n=3266)

Men Women

Sami Non- Sami Total Sami Non- Sami Total

(n=684) (n=961) (n=1645) (n=709) (n=912) (n=1621)

n (%) n (%) n (%) n (%) n (%) n (%)

Age (years)

  40–49 177 (25.9) 236 (24.6) 413 (25.1) 195 (27.5) 272 (29.8) 467 (28.8)

  50–59 227 (33.2) 314 (32.7) 541 (32.9) 256 (36.1) 292 (32.0) 548 (33.8)

  60–69 280 (40.9) 411 (42.8) 691 (42.0) 258 (36.4) 348 (38.2) 606 (37.4)

  P value* 0.730 0.220

BMI category

  Overweight 410 (59.9) 627 (65.2) 1037 (63.0) 399 (56.3) 556 (61.0) 955 (58.9)

  Obese 274 (40.1) 334 (34.8) 608 (37.0) 310 (43.7) 356 (39.0) 666 (41.1)

  P value* 0.028 0.057

Weight perception

  Accurate 317 (46.3) 460 (47.9) 777 (47.2) 465 (65.6) 640 (70.2) 1105 (68.2)

  Underestimation 367 (53.7) 501 (52.1) 868 (52.8) 244 (34.4) 272 (29.8) 516 (31.8)

  P value* 0.542 0.049

Anxiety/depression

  <2.0 604 (88.3) 886 (92.2) 1490 (90.6) 602 (84.9) 804 (88.2) 1406 (86.7)

  ≥2.0 80 (11.7) 75 (7.8) 155 (9.4) 107 (15.1) 108 (11.8) 215 (13.3)

  P value* 0.008 0.056

Education (years)

  <13 403 (58.9) 549 (57.1) 952 (57.9) 327 (46.1) 463 (50.8) 790 (48.7)

  ≥13 258 (37.7) 388 (40.4) 646 (39.3) 358 (50.2) 426 (46.7) 784 (48.4)

  Missing 23 24 24 23

  P value* 0.340 0.087

Marital status

  Married/cohabit 482 (71.4) 746 (78.3) 1228 (75.4) 485 (68.8) 701 (77.5) 1186 (73.7)

  Single 193 (28.6) 207 (21.7) 400 (24.6) 220 (31.2) 204 (22.5) 424 (26.3)

  Missing 9 8 4 7

  P value* 0.002 <0.001

BMI (mean, SD) 29.8 (±3.6) 29.4 (±3.6) 29.6 (±3.6) 30.3 (±4.3) 29.8 (±4.1) 30.0 (±4.2)

Waist circumference 
(mean, SD)

101.6 (±9.6) 102.6 (±9.9) 102.2 (±9.8) 97.7 (±10.3) 97.6 (±9.6) 97.6 (±9.9)

*Ethnic difference tested by Pearson’s χ2 test and p values are presented.
BMI, body mass index.

DISCuSSIOn
Accurate perception of one’s overweight or obesity is 
important for weight reduction attempts and prevention 
of future weight gain. A recent British study showed that 
as high as 85% of individuals with overweight or obesity 
who underestimated their weight were less likely to try 
to lose weight compared with accurate weight–perceiving 
peers.31 Underestimation of weight in individuals with 
obesity has, however, been associated with better mental 
health.18 Thus, along with pointing out overweight/
obesity to prevent further obesogenic development, 

the potential detrimental effects on mental health of 
correcting weight misperceptions need to be considered.

In our study, we aimed to examine the prevalence of 
weight underestimation and to investigate what factors 
influence weight underestimation in individuals with 
overweight/obesity in an adult population of Sami 
and non- Sami individuals inhabiting shared regions in 
northern Norway. We further wanted to study the associa-
tions between underestimation of weight with symptoms 
of anxiety and depression.
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Table 2 Odds for body weight underestimation in Sami and non- Sami participants with overweight/obesity considering BMI 
and selected demographic variables (presented as ORs with 95% CIs)

Sami (n=1335) Non- Sami (n=1811)

OR (95% CI) B SE P value OR (95% CI) B SE P value

Men (ref)/women 0.43 (0.33 to 0.55) −0.851 0.13 <0.001 0.33 (0.26 to 0.42) −1.106 0.12 <0.001

Age (continuous) 1.03 (1.01 to 1.05) 0.030 0.01 <0.001 1.02 (1.01 to 1.03) 0.019 0.01 0.006

BMI (continuous) 0.72 (0.69 to 0.75) −0.328 0.02 <0.001 0.63 (0.60 to 0.67) −0.457 0.03 <0.001

Low (ref)/high 
education

0.82 (0.63 to 1.06) −0.202 0.13 0.126 0.69 (0.55 to 0.87) −0.370 0.12 0.002

Single (ref)/married 1.00 (0.76 to 1.31) −0.005 0.139 0.974 0.99 (0.75 to 1.29) −0.014 0.139 0.919

The associations between weight underestimation and selected demographic variables are adjusted for age, BMI, education and marital 
status.
B, unstandardised regression coefficient; BMI, body mass index; OR, odds ratio; SE, standard error.

We found that a higher proportion of men underes-
timated their weightcompared with women. However, 
Sami women were more likely than their non- Sami coun-
terparts to underestimate their weight. Underestimation 
of weight was only significantly protective against anxiety 
and depression in Sami men and non- Sami women. 
Although not statistically significant, the same trends 
were also identified in Sami women and non- Sami men.

To our knowledge, there has been no studies 
concerning weight misperception among the Sami 
population. Previous findings of both obesity11 21 and 
disordered eating11 comparing the Sami and non- 
Sami populations, however, indicated just minor ethnic 
discrepancies although a higher proportion of Sami 
women compared with non- Sami women were obese 
(BMI ≥30 kg/m2).11 Perception of weight has changed 
over time and may vary in a cultural and ethnic context.5 
Addressing this issue properly is, however, difficult as 
study samples are very heterogeneous and large datasets 
hard to come by. There are studies based on data from 
the USA that demonstrate differences in weight misper-
ception in a cultural ethnic context. In a large study of 
whites, blacks, US- born Mexican Americans and Mexican 
immigrants to the USA, whites were more likely than the 
ethnic minorities to perceive themselves as overweight at 
both time periods, 1988–1994 and 1999–2008, included.5 
In another study from 1999 to 2002, blacks with over-
weight/obesity were 50% and Hispanics 70% more likely 
to underestimate their overweight compared with whites 
even after correction for age, education, income, marital 
status, self- reported health and self- reported medical 
diagnosis of overweight.32 Even if sociocultural factors 
that favour heavier body image ideals may be present, it is 
unknown whether general ethnic and/or gender differ-
ences concerning weight satisfaction exist or whether the 
awareness of overweight/obesity differs in this context.32 
In Sami, no studies directly addressing body image or 
weight perception or factors that could influence this 
exist at present; however, Sami exposed to discrimination 
have shown higher odds of obesity,33 and one may specu-
late whether underlying psychological stressors could also 

affect factors influencing weight satisfaction and mental 
health. In a study of ethnic discrimination and health,33 
sex differences concerning discrimination related to 
obesity was linked to whether the Sami were in majority 
or minority in his/her municipality. This is interesting 
and worth pursuing in follow- up studies of our findings 
related to ethnic differences between the sexes. The 
issue concerning differential body image perception in 
Sami and non- Sami will be possible to investigate due to 
a modified version of the Stunkard Figure Rating Scale34 
included in the questionnaire of the SAMINOR 2 Clinical 
Survey.24

In both men and women, a very high proportion of 
individuals with overweight or obesity in our study popu-
lation underestimated their weight. More men (~53%) 
than women (~30%) perceived their weight inaccurately, 
and significantly more Sami women (34.4%) compared 
with non- Sami women (29.8%) underestimated their 
overweight/obesity. The discrepancy between women and 
men highly agrees with most studies published, and many 
of these are based on different ethnic populations.4 31 35–37 
A study of Caribbean adults aged >40 years, however, 
showed equal sex distribution.38 The authors of the latter 
study argue that part of the explanation for the observed 
equal distribution between men and women may be that 
the general view within this community is that overweight 
is actually desirable.

Some demographic factors seem to influence weight 
underestimation. In our study, underestimation increased 
slightly by age, and this is also observed in several other 
studies.4 38 39 Higher education, which is often consid-
ered a proxy for higher socioeconomic status, was 
protective of underestimation in the non- Sami with over-
weight/obesity, and this is in accordance with findings 
of previous studies.4 31 38 39 Hassan et al38 argue that the 
variation concerning perception of overweight/obesity 
and education may be due to obesity rates in general 
being linked to lower education levels in high- income 
countries as opposed to high education in low- income/
middle- income countries. That both Sami and non- Sami 
with lower education seem to be more predisposed to 
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Figure 1 Odds for symptoms of anxiety and depression 
in individuals with overweight/obesity who underestimate 
their weight vs those with accurate weight perception. 
Presented separately for Sami and non- Sami men (blue) and 
women (red), considering body mass index and selected 
demographic variables (age, education and marital status).

weight underperception acknowledges the fact that both 
populations are comparable with other high- income 
populations.

We found no effects concerning the potential influ-
ence of marital status on the overweight underestima-
tion. Others have found that married individuals seem 
to underestimate their overweight/obesity to a larger 
extent,4 and in a study of US adults, married or former 
married women overestimated their weight, while men’s 
marital status was in general not associated with weight- 
related perceptions and behaviours.40 According to Jang 
et al,4 the social pressure towards obtaining an ideal body 
shape decline at marriage and the weight ideals may 
change for the purpose of health rather than looks.

We found that weight underestimation in individuals 
with overweight/obesity is protective against symptoms 
of anxiety and depression in Sami men and non- Sami 
women. Several other studies have shown the occurrence 
of less depression symptoms in individuals with over-
weight/obesity who perceive their weight as average or 
normal compared with accurate- weight perceivers.12 18 20 
The association between weight perception and depres-
sion is suggested to be related to weight stigma and 
labelling.41–43 Individuals with obesity often encounter 
this in settings related to social relationships, schools, 
workplaces and the healthcare system,44 and what is very 
important to bear in mind is—as Cash points out—the 
subjective experience of an individual’s appearance is 
more psychosocially important than the socially or objec-
tively assessment of appearance.45 As mentioned earlier, 
weight perception and the consequences of this may vary 
in men and women. In a study of Korean adults, under-
perception of weight status in individuals with obesity was 
inversely associated with depression in women, but not in 
men.20 In a Korean study including younger individuals, 
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male students who underestimated their body weight and 
female students who overestimated their body weight 
were shown to have greater risks of depression compared 
with their peers with accurate weight perceptions. Inter-
estingly, the females’ perception of overweight was asso-
ciated with depression symptoms regardless of actual 
weight46 which was in agreement with earlier comparable 
studies.47 48

The ethnic differences observed in our study related 
to gender concerning underestimation of overweight/
obesity and symptoms of anxiety and depression were 
difficult to explain. The consequences of the ‘Norwe-
gianization’ (assimilation policy), cultural marginali-
sation and increasing pressure of conformity that have 
occurred in the past, affecting many generations of Sami, 
may also presumably have influenced men and women 
differently. In a previous study based on the same popu-
lation, more symptoms of disordered eating (DE) was 
reported in Sami compared with non- Sami men as well 
as stronger associations between DE and lower educa-
tion, lower physical activity and higher consumption of 
snacks.11 These findings could reflect differential factors 
influencing perception of overweight and body image in 
Sami versus non- Sami men and women. In our present 
study, there are small ethnical- related discrepancies that 
should be considered in this respect. In men, the Sami 
with overweight/obesity consisted of a higher proportion 
of individuals with obesity versus overweight compared 
with non- Sami. In addition, Sami men with overweight/
obesity were more likely to report symptoms of anxiety 
and depression (11.7% in Sami vs 7.8% in non- Sami). 
In women with obesity (BMI ≥30 kg/m2), the propor-
tion that underestimated their weight were significantly 
higher in Sami compared with non- Sami women (16.1% 
in Sami vs 7.0% in non- Sami).

Strengths and limitations
In our investigation, a strength was that the anthropo-
metric measurements were measured electronically by 
trained personnel avoiding under- reporting or misre-
porting weight.49 We further consider the participation 
rate of 47% to be satisfactory. Participation rate increased 
with age and results are therefore more uncertain in 
general for the younger age groups.

A limitation of our study is whether true ethnic distri-
bution is reflected in our sample. Due to the prohibited 
registration of ethnic relationship in Norwegian public 
records, accurate information on ethnicity is hard to 
obtain. Our ethnic definition is based on self- report where 
Sami defined participants had to consider themselves as 
Sami or acknowledge Sami ethnic background. In addi-
tion, Sami as a home language in at least one person 
in the past three generations had to be reported which 
ensured an objective relation to the Sami. As no infor-
mation is available about the ethnic background of non- 
respondents, we do not know whether participation rates 
of Sami and non- Sami differ. Previous studies of the same 
material have shown that participation was generally high 

in Sami- dominated municipalities in Finnmark County, 
and lower in municipalities further south24 where the 
Sami are in minority and where Sami self- identification 
is more controversial due to a more heavily assimilation 
process previously.50 This may have influenced the results 
slightly as small regional health differences have been 
identified in general26 and should be accounted for in 
future studies.

The SCL-5 was used to assess symptoms of anxiety and 
depression. The SCL-5 is widely used and it has previously 
been developed and validated as a short version of the 
longer SCL-25 scale.28 29 Compared with SCL-25, SCL-5 
has, in addition to good reliability, shown sound specificity 
(82%) and excellent sensitivity (96%) to detect mental 
health problems.29 A general limitation concerning this 
variable is that symptoms of anxiety and depression are 
assessed simultaneously.

It is unknown to what extent the results of this study 
represent the total Sami population and hence degree 
of generalisability with regard to this is unknown. One 
could think that Sami as an indigenous population would 
diverge from their non- Sami counterparts in important 
aspects affecting weight perception, but a high degree 
of similarities concerning relevant factors such as nutri-
tional adequacy and education level as a proxy of socio-
economic status have been shown.11 51 Accordingly, it is 
unknown to what extent the results from the SAMINOR 
2 Clinical Survey can be generalisable to inhabitants of 
rural Northern Norway. However, the internal validity for 
the 10 included municipalities may be high.

As a result of a cross- sectional design, assessing poten-
tial causal relationships due to temporal bias was not 
possible. Power calculations were also difficult to do, as 
the strength of the studied relationships were hard to 
predict. The data used in this paper are part of a much 
larger data collection that was already conducted when we 
developed the research questions for this paper. Hence, 
increasing the sample size based on power calculations 
would not be possible.

COnCluSIOn
In Sami and non- Sami adults with overweight/obesity 
living in shared regions in Northern Norway, a higher 
proportion of men underestimated their weight compared 
with women. Compared with non- Sami women, Sami 
women were more likely to underestimate their weight. 
In Sami men and non- Sami women, statistical evidence 
showed that underestimation of weight was protective 
against symptoms of anxiety and depression.
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