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Abstract
Purpose In this study, we investigate whether individuals’ BMI categories are associated with being dissatisfied with one’s 
life, how this association is affected by the social comparison that individuals make, and what the role of the overall BMI 
levels in this process is.
Methods We use data for 21,577 men and 27,415 women, collected in 2016 by the European Bank for Reconstruction 
and Development, from 34 countries in Europe, the Middle East, and Central Asia. To understand the moderating effect 
of contextual environment, we use multilevel mixed effect logistic regression models and data for national, regional, and 
cohort-specific BMI levels.
Result We find that the association of BMI and dissatisfaction with life differs by gender, with overweight men being less 
likely to be dissatisfied with life than men with normal weight and obese women being more likely to be dissatisfied with 
life compared to women with normal weight. For contextual effects, we find that obese women in regions with low BMI 
levels are more likely to be dissatisfied with life. The effect of obesity on female life dissatisfaction is not observed in regions 
with high BMI levels. As for men, regional BMI levels affect the levels of life dissatisfaction but only for underweight men.
Conclusions Our study adds additional nuance to the quality-of-life research by showing that the association between BMI 
and decreased life satisfaction is, at least partially, moderated by the contextual environment, and that the character of these 
effects differs by gender.
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Introduction

Body mass index (BMI) is an anthropometric measure 
that has associations with nearly all areas of an individu-
al’s physical functioning. Most commonly, BMI has been 
investigated in relation to various health outcomes such as 
self-rated health [1], morbidity [2], and mortality [3]. BMI 
is also associated with a broad set of behaviours and prac-
tices including daily activities [4], social life [5], mating 

[6], and labour market performance [7]. As BMI is linked 
to many aspects of an individual’s life, it is likely that it 
has direct or indirect effects on an individual’s overall life 
satisfaction (LS). Indeed, studies have found that those who 
are overweight or obese report decreased life satisfaction 
compared to people with BMI scores in the range which 
is considered as normal [8–10]. Obese individuals are also 
at a higher risk of depression [11], having low self-esteem 
[12], and are more likely to experience discrimination due 
to their weight [13].

Although specific causal channels linking BMI and LS 
are still being debated, it is likely that both individual and 
social characteristics affect this association. A number of 
studies have reported that LS is more likely to be influenced 
by the perceived weight status than with the actual BMI 
[14, 15]. How the actual or perceived weight affects LS also 
depends on the individuals’ gender [16, 17], which in turn 
is related to different levels of obesity stigmatisation among 
men and women [18]. Yet, for certain sociodemographic 
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groups, such as older adults, no systematic and consistent 
associations were found between BMI and LS [19, 20]. That 
suggests that certain individual or contextual characteristics 
moderate the effect of BMI on LS. There is also evidence 
that the individuals’ own weight estimates are affected by the 
average weight of their age- and gender-specific reference 
groups [21]. The role of social comparison is highlighted 
in studies which show that an individuals’ BMI is associ-
ated with the BMI of other adults within their close social 
network [22]. Therefore, an individuals’ group of reference 
in social comparison might be a factor moderating the asso-
ciation between BMI and LS. To our knowledge, there are 
virtually no studies analysing this specific research question.

We can also assume that contextual environment shapes 
individuals’ attitudes towards their own and others’ physical 
traits, yet the environment in which individuals live varies 
across countries and over time. The prevalence of obesity, 
both in Europe and globally, has increased substantially over 
the past decades [23, 24]. As adiposity becomes more preva-
lent in a society, being overweight or obese is more likely 
to be perceived as the new “normal weight” [15]. Accord-
ing to the social comparison theory, people who are over-
weight and obese are less likely to stand out when the overall 
BMI levels are high. However, research on how the effect 
of BMI on LS is shaped by the social context is limited and 
the evidence is mixed. Small sample studies have reported 
no association between one’s own weight and obesity rates 
among the social comparison reference group members [25]. 
Conversely, some large-scale studies suggest that in areas 
with high levels of BMI, the negative effect of obesity on LS 
is weaker, and that this association differs by gender [17].

In this study, we focus on the socioemotional costs of 
having other than normal BMI. We explore the effect of dif-
ferent BMI categories on being dissatisfied with life, taking 
into account the individual and contextual characteristics 
that might affect this relationship. In particular, we aim to 
investigate whether a person’s reference group for social 
comparison, and obesity rates in a given population affect 
the relationship between BMI and dissatisfaction with life. 
One of the methodological challenges in identifying statis-
tically significant associations and pinpointing a direction 
of causation between outcome and explanatory variables is 
that being dissatisfied with life might itself, either directly 
or indirectly, affect the individuals’ belonging to certain 
BMI categories. We mitigate this concern in our empirical 
analyses by employing the treatment estimators’ approach 
for observational data in which the BMI category of indi-
viduals is predicted, among other factors, by the number of 
hours that individuals spend watching television.

Methods

Dataset

We analyse data from the Life in Transition Survey (LITS) 
collected in 2016 by the European Bank for Reconstruc-
tion and Development (EBRD) [26], from 34 countries in 
Europe, the Middle East, and Central Asia (list of countries 
and sociodemographic composition of samples is given in 
Table S1 in the supplementary materials). LITS has been 
recently used in comparative health and wellbeing research 
[27–29], including in studies on individuals’ anthropomet-
ric measures and their effects on wellbeing [30, 31]. LITS 
ensures the national representativeness of the collected data 
by using a multi-stage random probability stratified clustered 
sampling. After list-wise deletion of observations with miss-
ing information (4.3% of the total sample), 21,577 males and 
27,415 females were available for our analysis. The main 
results of the study, however, are essentially unaffected 
when missing data for 2,214 individuals are also generated 
via Multiple Imputation using Chained Equations (MICE) 
approach (see Table S2 in the supplementary materials).

Dissatisfaction with life

Individuals’ LS in LITS is measured using the Likert scale 
answer options from “strongly disagree” = 1 to “strongly 
agree” = 5 for the following survey statement: “all things 
considered, I am satisfied with my life now” (mean 3.2, SD 
1.1). This survey item captures less variation of individu-
als’ LS than the more conventionally used larger response 
scale range with integer values from “dissatisfied”  = 1 to 
“satisfied” = 10. Nevertheless, the measure we use has been 
successfully employed in comparative wellbeing research 
in the countries included in our study [32–34]. As we are 
primarily interested in whether individuals’ BMI predicts 
dissatisfaction with life and under what circumstances, we 
dichotomize the dependant variable by assigning to it a value 
of 1 if respondents strongly disagree or disagree that they are 
satisfied with their lives.

BMI categories

We created the BMI categories using individuals’ self-
reported weight and height information. By comparing 
actual and self-reported anthropometric measures, the 
previous research demonstrates that self-reported esti-
mates are good proxies for actual height and weight [35, 
36]. After dividing individuals’ weight  in kilogrammes 
by their height in metres squared, we classified the derived 
BMI scores as underweight (below 18.5, men 0.9%, women 
2.7%), normal weight (18.5–24.9, men 33.6%, women 
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39.2%), overweight (25.0–29.9, men 39.7%, women 28.8%), 
and obese (30.0 and above, men 25.7%, women 29.3%).

Predictors of dissatisfaction with life

In our multivariable models, we include a number of pre-
dictors in order to account for possible confounders of the 
association between BMI and dissatisfaction with life. In 
addition to fitting separate models by gender, we consid-
ered sociodemographic measures of age, whether individu-
als lived in an urban or rural part of the country, and their 
marital status (never married, married, widowed, and sepa-
rated/divorced). We differentiated individuals’ educational 
attainment by primary, secondary, and tertiary levels, and 
their labour market status into those who had never worked, 
who were unemployed, and who were employed at the time 
of the interview.

Individuals’ material deprivation was operationalised by 
the number of following items which their households could 
not afford to have (1) telephone, including mobile phone; (2) 
colour TV set; (3) computer, laptop, or tablet; (4) washing 
machine; (5) car, including company car used for private 
purposes; (6) bicycle; and (7) motorcycle. The created vari-
able takes a value of 0 if respondents’ households are not 
deprived at all and a value of 7 if they are deprived of all the 
listed items [37]. We operationalised subjective socioeco-
nomic status by respondents’ self-placement on an abstract 
hierarchical ladder in which the first step included the poor-
est 10% of households and the tenth step represented the 
richest 10% of households in countries where the individu-
als lived [38]. To account for material conditions directly 
affecting individuals’ wellbeing, we used the survey question 
asking if respondents’ households could afford the consump-
tion of meat, chicken, fish, or a vegetarian equivalent each 
second day.

The potential effect of trust on life dissatisfaction was 
examined by asking about the extent to which respondents 
had trust in other people [39]. We coded this binary vari-
able as 1 if individuals had a complete distrust in others. 
Dissatisfaction with life is known to be affected by the pat-
terns of socialising which we operationalised by how often 
individuals met with their friends and family from outside 
the household. This variable varies from “never” = 1 to “on 
most days” = 5.

To account for the possible effect of social comparison 
and its moderating effect, we used the following LITS ques-
tion: “When thinking of your current economic situation, 
which of these is most likely to be your benchmark?” All 
respondents had four answer categories to choose from 
“how your parents lived at your age”; “how your friends and 
neighbours live”; “how the domestic elite lives”; and “how 
people live in Western Europe”. Respondents could also 
select “no comparison group” [27, 40]. We separated the 

comparison group with friends and neighbours from other 
comparison groups in our variable specification. To account 
for the effect of BMI on dissatisfaction with life through 
health, we controlled for individuals’ self-rated health. We 
created a dummy variable with the value of 1 if individuals 
rated their health as “bad” or “very bad”. Table S3 in the 
supplementary materials shows the descriptive statistics of 
all individual-level predictors of dissatisfaction with life.

Contextual factors

To account for the overall levels of BMI in countries where 
individuals reside and to test if contextual BMI character-
istics moderate the effect of individual-level BMI catego-
ries, we used the mean levels of BMI for 2016 reported by 
the World Health Organisation [41]. Another variable that 
we used is the standard deviation on BMI scores within 
countries, which reflects how BMI scores vary within the 
considered nations. Furthermore, the social comparison of 
BMI levels might take place not across all individuals but 
particularly among those who belong to the same age group. 
This is why we generated cohort-specific BMI scores that 
were calculated specifically for those who had been born in 
the same decade in a particular country. At last, the national 
level of BMI scores might be too distant to adequately reflect 
individuals’ own surroundings. Therefore, we also calcu-
lated regional-level BMI scores for individuals who reside 
in the considered subnational territorial units given in LITS.

Statistical analysis

After presenting age- and country-adjusted levels of dissat-
isfaction with life by BMI categories separately by men and 
women, we fit logistic regression models with the outcome 
measure on dissatisfaction with life. However, the conven-
tional regression approach might produce biased estimates 
as individuals’ selection into different BMI categories is not 
adequately accounted for. Existing research suggests that the 
level of satisfaction with life can affect an individual’s diet, 
exercise patterns, and other characteristics which are known 
to cause changes in the BMI score, or, both BMI and being 
satisfied or dissatisfied with one’s life can be determined 
by other unobserved circumstances [42]. To mitigate this 
problem, we derive treatment effects from observational data 
by using inverse-probability-weighted regression adjustment 
(IPWRA) estimators [43]. IPWRA estimators use weighted 
regression coefficients to compute averages of treatment-
level-predicted outcomes. The weights used to adjust regres-
sion coefficients are derived from inverse probabilities of 
treatment. In turn, inverse-probability weights are estimated 
separately from the parameters of the treatment model. After 
adjusting for likelihood of treatment, in our case being in 
different BMI categories, the contrasts of the averages in 
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different treatment groups provide the estimated treatment 
effects.

For the treatment model, we use the subset of variables 
described above which consists of individuals’ age, settle-
ment type, marital status, education, labour market status, 
material deprivation, the affordability of consumption of 
meat, chicken, fish, or vegetarian equivalent each second 
day, and subjective socioeconomic status. In addition, we 
add a variable to this list on the number of hours that indi-
viduals watched television each day prior to the interview. 
This measure is an important predictor of the BMI scores 
as it is an indicator of a sedentary lifestyle. Watching televi-
sion for long hours has been shown to be associated with a 
higher BMI score [4], and this variable has also been used 
as an instrument to predict individuals BMI in recent stud-
ies [31, 44].

Treatment estimators allow us to test if the patterns 
observed in conventional regression settings also hold a 
more robust analytical design, but they are limited in terms 
of understanding how contextual environment related to 
national, regional, and cohort-specific BMI scores moder-
ates the effect of BMI on dissatisfaction with life. For this 
purpose, we also employ multilevel mixed effects logistic 
regression models with random intercept and cross-level 
interaction terms. In this analytical framework, level 1 is 
composed of individuals, while level 2 is composed of coun-
tries where individuals reside.

Results

Bivariate associations between BMI 
and dissatisfaction with life

Figure 1 shows men and women’s levels of dissatisfaction 
with life according to their BMI categories. The presented 
predictive margins account for the individuals’ age and 
country fixed effects and suggest that in the pooled sam-
ple of 34 countries, dissatisfaction with life is the lowest 
among overweight men. When compared with overweight 
men, obese men have higher levels of dissatisfaction with 
life. There is no significant difference between men with 
normal BMI scores and those who are obese. A different 
picture emerges for the sample of women where the lowest 
prevalence of dissatisfaction with life is observed for those 
who have normal BMI scores. The gradient in life dissatis-
faction between all BMI categories is clearly visible among 
women with the prevalence of dissatisfaction with life being 
the highest for obese women.

Is BMI linked with dissatisfaction with life 
in multivariable settings?

In Table 1, we see that the associations observed in Fig. 1 
hold also when an extensive set of predictors of dissatisfac-
tion with life is accounted for. Overweight men have odds 
ratios of 0.83 and 0.85 for life dissatisfaction, respectively, 
in Models 1 and 2 when compared with men with normal 
BMI scores. In Model 1, overweight and obese women have, 
respectively, odds ratios of 1.11 and 1.18 for dissatisfaction 
with life compared to women who are in the normal BMI 
category. The validity of fitted models can be observed by 
the results for other predictors of dissatisfaction with life. 
Age, settlement type, marital status, educational attain-
ment, employment status, material deprivation, subjec-
tive and objective socioeconomic position, the patterns of 
socialisation, social trust, and self-rated health all signifi-
cantly explain the variation in dissatisfaction with life in the 
expected direction. Comparing own socioeconomic status 
with those other than friends and neighbours is also linked 
with a higher chance of being dissatisfied with life.

Treatment estimators of the effect of BMI 
on dissatisfaction with life

To address the selection bias into specific BMI categories, 
we calculated average treatment effects (ATEs) from obser-
vational data by using IPWRA estimators. Diagnostic sta-
tistics, reported in the supplementary materials, Table S4, 
demonstrate that the absolute majority of coefficients are 
balanced over treatment groups. The results presented in 
Table 2 suggest that overweight men have 11% lower dissat-
isfaction with life than the mean level for men with normal 
BMI scores. On the other hand, women who are overweight 
and obese have, respectively, 5% and 9% higher dissatisfac-
tion with life than the mean level for women with normal 
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Fig. 1  Prevalence of dissatisfaction with life by BMI in the pooled 
sample of 34 societies, predictive margins from age- and country-
adjusted logistic regressions. Source Authors’ calculations based on 
data from LITS
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Table 1  BMI and dissatisfaction with life in the pooled sample of 34 societies and odds ratios from logistic regressions

Source Authors’ calculations based on data from LITS III (2016)
* p < 0.05, ** p < 0.01, *** p < 0.001

Men Women

Model 1 Model 2 Model 1 Model 2

β (SE) β (SE) β (SE) β (SE)

Intercept 1.16 (0.25) 1.06 (0.25) 0.34*** (0.06) 0.38*** (0.08)
BMI
Underweight 0.97 (0.17) 0.87 (0.16) 1.12 (0.11) 1.08 (0.10)
Normal 1.00 – 1.00 – 1.00 – 1.00 –
Overweight 0.83*** (0.03) 0.85*** (0.04) 1.11** (0.04) 1.11** (0.04)
Obese 1.06 (0.05) 1.06 (0.05) 1.18*** (0.05) 1.14*** (0.05)
Socio-demographics
Age 1.04*** (0.01) 1.04*** (0.01) 1.05*** (0.01) 1.05*** (0.01)
Age2 1.00*** (0.00) 1.00*** (0.00) 1.00*** (0.00) 1.00*** (0.00)
Settlement
Rural 1.00 – 1.00 – 1.00 – 1.00 –
Urban 0.91** (0.03) 0.91* (0.03) 0.91** (0.03) 0.92* (0.03)
Marital status
Single 0.71*** (0.06) 0.73*** (0.06) 0.88* (0.06) 0.86* (0.06)
Married 0.64*** (0.04) 0.67*** (0.05) 0.72*** (0.04) 0.72*** (0.04)
Widowed 0.77** (0.07) 0.79* (0.08) 0.88* (0.05) 0.89 (0.06)
Divorced 1.00 – 1.00 – 1.00 – 1.00 –
Education
Primary 1.00 – 1.00 – 1.00 – 1.00 –
Secondary 0.87** (0.04) 0.88** (0.04) 0.93 (0.04) 0.96 (0.04)
Tertiary 0.74*** (0.04) 0.76*** (0.04) 0.85** (0.04) 0.88* (0.05)
Labour market status
Never worked 1.00 – 1.00 – 1.00 – 1.00 –
Unemployed 1.08 (0.06) 1.05 (0.06) 1.04 (0.05) 1.03 (0.05)
Employed 0.85** (0.05) 0.89* (0.05) 0.90* (0.04) 0.95 (0.04)
Material deprivation 1.15*** (0.02) 1.14*** (0.02) 1.18*** (0.01) 1.17*** (0.01)
Subjective social status 0.72*** (0.01) 0.74*** (0.01) 0.72*** (0.01) 0.74*** (0.01)
Cannot afford fish, meat or chicken 1.81*** (0.07) 1.75*** (0.07) 1.93*** (0.07) 1.85*** (0.06)
Distrust in strangers – – 1.71*** (0.09) – – 1.49*** (0.06)
Socialising – – 0.93*** (0.02) – – 0.92*** (0.01)
Social comparison
No comparison – – 1.00 – – – 1.00 –
Friends and neighbours – – 1.06 (0.07) – – 0.98 (0.05)
Other – – 1.19** (0.07) – – 1.12* (0.06)
Bad self-rated health – – 1.97*** (0.11) – – 1.98*** (0.09)
Country-fixed effects Yes Yes Yes Yes
AIC 20,862.65 20,328.36 27,037.88 26,401.15
BIC 21,262.19 20,767.22 27,449.29 26,853.19
Pseudo  R2 0.168 0.180 0.170 0.181
Observations 21,577 21,577 27,415 27,415
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BMI scores. The full results of IPWRA estimators with 
auxiliary-equation output are shown in the supplementary 
materials, Table S5.

BMI and social comparisons

To understand how social comparison affects the relation-
ship between BMI and dissatisfaction with life, we fit two 
models for men and women in which the social comparison 
variable was interacted with the BMI categories. This test 
does not reveal that social comparison has any moderating 
effect on the considered relationship among women, but we 
observe some significant associations for men. In Fig. 2, we 
plot the predictive margins of BMI categories based on the 
mode of social comparison made by men. Among those who 
did not report making any social comparisons, overweight 
men have the lowest prevalence of dissatisfaction with life; 
the difference between the normal and obese men is not sig-
nificant. Yet, among those men who compare their socio-
economic status with friends and neighbours, obese men 
have significantly higher dissatisfaction with life compared 
to men who are overweight or have normal BMI.

Does contextual environment moderate the effect 
of BMI on dissatisfaction with life?

To test how the contextual factors moderate the effect of 
BMI on dissatisfaction with life, we fitted multilevel mixed 
effects logistic regression models with interactions between 
different BMI categories and contextual variables. First, in 
Table 3, we use the mean BMI level provided by the WHO, 
which shows that the national BMI levels do not moderate 
the effect of the individuals’ own levels of BMI. Nor the 
extent of the variation in BMI levels within countries, as 
shown by the standard deviation measure, is related to how 
BMI affects dissatisfaction with life. In Model 4, nonethe-
less, when we use the region-specific BMI levels, the inter-
action coefficient for underweight men and this contextual 
variable becomes statistically significant. The identified 
effect of region-specific BMI levels is also significant for 
women but in a different way. The levels of dissatisfaction 
with life among obese women are lower in the regions where 
female obesity is more prevalent.

To see the specific effect of the described contextual 
variables in Fig. 3, we present the marginal effects of being 
underweight (for men) or obese (for women) on dissatis-
faction with life, in regions with the lowest  (1st decile) to 
the highest  (10th decile) prevalence of BMI scores. In two 
regions with the lowest BMI scores, underweight men have 
lower levels of dissatisfaction with life. Furthermore, the 
negative effect of being obese among women does not hold 
in regions with the top four deciles of BMI distribution. For 
an illustration, in the region with the lowest level of BMI, 
obese women have 0.05 (CI95 0.02, 0.09) points higher level 
of life dissatisfaction than women who are in the healthy 
BMI category. As Figure S1 in the supplementary materials 
shows, the observed differences in dissatisfaction with life 
are driven by both increasing levels of dissatisfaction with 
life among women with normal BMI and decreasing levels 
of dissatisfaction with life among obese women in regions 
with higher overall levels of BMI.

Additional analysis

To test the robustness of our main findings, we fit regressions 
with alternative model specifications. First, in Table S6, we 
use a binary outcome variable denoting whether individuals 
are satisfied with their lives. Since the prevalence of satisfied 
individuals is around 50% in the sample, conventional logis-
tic regressions are likely to overestimate the actual associa-
tions of the independent variables in the model. On the other 
hand, the Poisson regressions allow deriving prevalence 
ratios with corresponding 95% CIs, which are more appro-
priate measures of association with high prevalence of posi-
tive outcomes in the binary-dependent variables [45]. We 
also fit ordered logistic regression with 5-point Likert scale 

Table 2  Average treatment effect (ATE) as a percentage of the mean 
value of dissatisfaction with life from inverse-probability weighting 
regression adjustment (IPWRA) estimators

Source Authors’ calculations based on data from LITS

Men Women

ATE (CI95%) ATE (CI95%)

Underweight vs Normal −0.05 (−0.25,0.15) 0.06 (−0.08,0.19)
Overweight vs Normal −0.11 (−0.15,-0.06) 0.05 (0.01,0.10)
Obese vs Normal 0.03 (−0.02,0.09) 0.09 (0.04,0.14)
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Fig. 2  BMI, socioeconomic comparison groups, and dissatisfaction 
with life in the pooled sample of 34 societies, predictive margins 
from logistic regressions. Source Authors’ calculations based on data 
from LITS
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life satisfaction as the outcome variable. In Table S7, we 
further derive alternative treatment estimators by account-
ing for only regression adjustment or inverse-probability 

weighting. The findings from these auxiliary tests reveal that 
using binary and ordered outcome, variables and different 
treatment estimators do not affect the findings reported in the 

Table 3  Own BMI, mean BMI levels, and dissatisfaction with life in the pooled sample of 34 societies, point estimates from multilevel mixed 
effects logistic regressions

Source Authors’ calculations based on data from LITS
* p < 0.05, ** p < 0.01, *** p < 0.001

Men

M1: Interactions with WHO 
BMI

M2: Interactions with SD 
BMI

M3: Interactions with cohort 
BMI

M4: Interactions with region 
BMI

β (SE) Β (SE) β (SE) β (SE)

BMI
Underweight 0.00 (0.00) 0.37 (0.37) 0.16 (0.18) 0.00** (0.00)
Normal 1.00 – 1.00 – 1.00 – 1.00 –
Overweight 0.12 (0.29) 0.65 (0.24) 0.91 (0.29) 0.58 (0.70)
Obese 0.43 (1.09) 1.59 (0.46) 1.39 (0.32) 2.77 (3.81)
Contextual factors
WHO BMI levels 1.32 (0.33) – – – – – –
Standard deviation of BMI – – 0.94 (0.18) – – – –
Cohort-specific BMI – – – – 1.01 (0.01) – –
Region-specific BMI – – – – – – 1.03 (0.07)
Interactions terms
Underweight 1.31 (0.30) 1.23 (0.29) 1.07 (0.05) 1.60** (0.27)
Normal 1.00 – 1.00 – 1.00 – 1.00 –
Overweight 1.07 (0.09) 1.07 (0.10) 1.00 (0.01) 1.01 (0.05)
Obese 1.03 (0.10) 0.90 (0.07) 0.99 (0.01) 0.96 (0.05)
AIC 19,696.0 20,438.1 20,437.0 20,408.6
BIC 19,910.6 20,653.5 20,652.4 20,624.0
Observations 21,577 21,577 21,577 21,577

Women

M1: Interactions with WHO 
BMI

M2: Interactions with SD 
BMI

M3: Interactions with cohort 
BMI

M4: Interactions with region 
BMI

β (SE) β (SE) β (SE) β (SE)

BMI
Underweight 2.54 (9.31) 1.57 (0.98) 0.82 (0.32) 1.24 (2.23)
Normal 1.00 – 1.00 – 1.00 – 1.00 –
Overweight 5.75 (9.15) 0.85 (0.22) 1.32 (0.41) 2.07 (1.78)
Obese 3.38 (8.40) 1.20 (0.52) 1.61 (0.42) 12.9* (13.1)
Contextual factors
WHO BMI levels 0.91 (0.17) – – – – – –
Standard deviation of BMI – – 1.04 (0.18) – – – –
Cohort-specific BMI – – – – 1.01 (0.01) – –
Region-specific BMI – – – – – – 1.05 (0.06)
Interactions terms
Underweight 0.97 (0.13) 0.92 (0.12) 1.01 (0.02) 0.99 (0.07)
Normal 1.00 – 1.00 – 1.00 – 1.00 –
Overweight 0.94 (0.06) 1.06 (0.06) 0.99 (0.01) 0.98 (0.03)
Obese 0.96 (0.09) 0.99 (0.09) 0.99 (0.01) 0.91* (0.04)
AIC 25,781.6 26,518.1 26,512.0 26,503.5
BIC 26,002.8 26,740.0 26,733.9 26,725.4
Observations 27,415 27,415 27,415 27,415
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main analysis. In Table S8, we demonstrate that economic 
development and income inequality do not affect dissatis-
faction with life in the considered countries, nor do they 
moderate the links between BMI and the outcome variable.

Discussion

In this study, we explored the association between indi-
viduals’ BMI category – representing underweight, normal 
weight, overweight, or obesity – and dissatisfaction with life 
using a large sample of 48,992 individuals across 34 coun-
tries in Europe, the Middle East, and Central Asia. Based 
on the previous research, we expected that having a higher-
than-normal BMI would be associated with higher levels of 
dissatisfaction with life. Our results demonstrate that that 
both, higher and lower than normal BMI, were associated 
with greater prevalence of dissatisfaction with life, and that 
the association between BMI and dissatisfaction with life 
differed by gender. Overweight men have lower levels of 
life dissatisfaction compared to men with normal weight. 
Conversely, overweight and obese women are more likely 
to be dissatisfied with life than women with normal weight. 
We show that overweight men have 11% lower levels of life 
dissatisfaction compared to men with normal BMI scores, 
whereas overweight and obese women have, respectively, 
5% and 9% higher levels of life dissatisfaction compared 
to women with normal BMI. The findings were confirmed 
with treatment effect estimators which are more likely to 
mitigate selection bias into different BMI categories that 
conventional regression models do not capture.

BMI has previously been criticised for not being a reli-
able measure of adiposity and that it performs differently for 
men and women [46]. Furthermore, for many men, having a 
larger body weight – and technically being overweight – may 
be a desirable feature and may, in fact, indicate having a 
greater muscle mass, not fat [47]. In lay understanding, one 
is classified as being overweight or obese, not based on their 
weight, but their appearance. Many men distance themselves 

from the biomedical definitions of “a healthy weight” and 
are not even willing to achieve it. It is quite likely that many 
who were classified as overweight in our study would not see 
their weight as a reason for frustration or shame. As opposed 
to that, both underweight and obese men were reported to 
have experienced weight stigma [48]. The former were also 
more likely to experience anxiety compared to normal-
weight men [49]. The present study shows that they are also 
more likely to be dissatisfied with their lives.

The situation is very different among women for whom, 
contrary to men, a smaller body size, regardless of its com-
position, is generally more socially desirable [50]. Women 
display greater adherence to social norms including those 
pertaining to body weight [51]. Female bodies are also sub-
ject to overall greater social scrutiny [52]. Being overweight 
or obese runs counter to the message of healthiness propa-
gated in popular culture [52]. Women with higher-than-nor-
mal weight are particularly likely to experience stress and 
negative emotions in environments where their overweight 
status is visible through everyday social interactions [53]. 
This factor was not accounted for in our models, but it is 
worth investigating in future research.

Based on the insights from the social comparison theory, 
we also expected that individuals’ patterns of comparison 
would affect the association between BMI and dissatisfac-
tion with life. Although we did not find that the reference 
category in the socioeconomic comparison affected the 
relationship between BMI and dissatisfaction with life for 
women, the mode of comparison mattered for men. Over-
weight men who were not making any social comparisons 
had the lowest levels of life dissatisfaction, whereas obese 
men comparing their situation to their friends and neigh-
bours had the highest levels of life dissatisfaction among 
men across all BMI categories. We also investigated how 
social comparison through social context in which individu-
als live moderates the relationship between BMI and dissat-
isfaction with life. We found that the prevalence of obesity 
in a region where individuals live influences the relationship 
between BMI and dissatisfaction with life for both genders 

Fig. 3  BMI, mean regional BMI 
level, and dissatisfaction with 
life in the pooled sample of 34 
societies, marginal effects from 
multilevel mixed effects logistic 
regressions. Source Authors’ 
calculations based on data from 
LITS
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but in different ways. In the regions with low BMI scores, 
underweight men have lower levels of dissatisfaction with 
life compared to underweight men in regions with high BMI 
scores. With regard to obese women, the effect of obesity 
on dissatisfaction with life was not observed in regions with 
overall high BMI scores. Conversely, dissatisfaction with life 
was more prevalent among obese women living in regions 
with low BMI scores.

Our findings make a novel contribution to relevant litera-
ture. Although being underweight, overweight, or obese has 
been associated with the levels of life satisfaction in earlier 
studies, we add additional nuance to the existing knowledge 
by showing that the association between BMI and being 
dissatisfied with life is, at least partially, moderated by the 
contextual environment, and that the character of the con-
textual effects differs by gender. These findings, along with 
the earlier evidence from the United States [17], point to the 
importance of the social context and raise questions about 
what the BMI categories represent for men and women in 
different settings and across time and space.

The moderating effect of BMI levels in the region where 
individuals live can also be interpreted in terms of the “rela-
tive obesity”. The concept of relative obesity was proposed 
by Wadsworth and Pendergast to describe the effect of “an 
inherently social process connecting obesity to lower rates 
of subjective wellbeing” [17] (p. 196). Drawing on the 
social comparison and reference group theories they have 
deduced that, as is the case of income, the negative or posi-
tive effect of a particular trait depends on its levels, among 
others, whom individuals compare themselves to. Our study 
supports this assumption with regards to the effect of the 
regional BMI levels.

One of the limitations of this study is that the social 
comparison variable was limited to comparison by socio-
economic status and not by the BMI levels in the reference 
group. To understand specific mechanisms related to social 
comparison, future studies should account for reference 
groups’ mean BMI levels. The previous analysis of randomly 
selected primary sampling units using the same dataset sug-
gests that reported and measured height estimates are not 
significantly different from each other [36], but individuals, 
and particularly women, might still underreport their weight 
[54]. Furthermore, at a macro level, we were able to gener-
ate aggregated BMI data only for regional level within the 
analysed countries, but it might be the case that more local-
ised BMI context (at municipality or even at neighbourhood 
level) might matter more for individuals. In addition, since 
the data were cross sectional, we were unable to investigate 
the chronology in the relation between outcome and risk 
factor, and hence, we do not claim that we identified a causal 
relationship between BMI and dissatisfaction with life. 
Despite using treatment estimators with observational data, 
IPWRA, it is still possible that an individual’s dissatisfaction 

with life has a direct or indirect impact on their BMI consid-
ering that both the assumption of no unmeasured confound-
ers and the assumption of experimentation in the assign-
ment of treatment are frequently violated in observational 
samples [55, 56]. At last, since there are important cultural 
differences in how people understand life satisfaction, our 
results might be affected by the problem of comparability of 
answers for subjective questions using large cross-national 
datasets such as LITS.

Notwithstanding these limitations, this study contributes 
to our understanding of the contextual dimension of the links 
between BMI and dissatisfaction with life. Our findings also 
bear practical implications. Increasing mean BMI levels may 
result in a weakening association between BMI and life sat-
isfaction including the link between having a higher–than-
normal BMI and dissatisfaction with life. Relatedly, declin-
ing socioemotional costs of being overweight or obese may 
further exuberate the obesity epidemic.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s11136- 021- 02912-3.

Funding Alexi Gugushvili’s work was supported by the Polish National 
Science Centre Grant SONATA14 [Grant Number UMO-2018/31/D/
HS6/ 01877]. The sponsor did not play any role in study design; in the 
analysis and interpretation of data; in the writing of the report; and in 
the decision to submit the article for publication.

Data availability This study uses publicly available dataset.

Code availability STATA code for this study is available from the 
authors upon request.

Declarations 

Conflict of interests The authors have no conflict of interest related to 
this manuscript.

Ethical approval This study does not require ethical approval as it uses 
publicly available secondary survey data.

Consent to participate Not applicable.

Consent for publication Not applicable.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

https://doi.org/10.1007/s11136-021-02912-3
http://creativecommons.org/licenses/by/4.0/


1176 Quality of Life Research (2022) 31:1167–1177

1 3

References

 1. Prosper, M. H. (2009). Obesity as a predictor of self-rated health. 
American Journal Health Behavior. https:// doi. org/ 10. 5993/ 
AJHB. 33.3. 10

 2. Janssen, I. (2007). Morbidity and mortality risk associated with 
an overweight bmi in older men and women. Obesity, 15(7), 
1827–1840. https:// doi. org/ 10. 1038/ oby. 2007. 217

 3. WHO. (2000). Obesity: Preventing and managing the global epi-
demic. Geneva: Report of a WHO consultation on obesity.

 4. Jarosz, E. (2018). Lifestyle behaviours or socioeconomic char-
acteristics? Gender differences in covariates of BMI in Hungary. 
Obesity Science & Practice, 4(6), 591–599. https:// doi. org/ 10. 
1002/ osp4. 316

 5. Strauss, R. S., & Pollack, H. A. (2003). Social Marginalization of 
Overweight Children. Archives of Pediatrics & Adolescent Medi-
cine, 157(8), 746. https:// doi. org/ 10. 1001/ archp edi. 157.8. 746

 6. Speakman, J. R., Djafarian, K., Stewart, J., & Jackson, D. M. 
(2007). Assortative mating for obesity. The American Journal of 
Clinical Nutrition, 86(2), 316–323. https:// doi. org/ 10. 1093/ ajcn/ 
86.2. 316

 7. Johansson, E., Böckerman, P., Kiiskinen, U., & Heliövaara, M. 
(2009). Obesity and labour market success in Finland: The dif-
ference between having a high BMI and being fat. Economics & 
Human Biology, 7(1), 36–45. https:// doi. org/ 10. 1016/j. ehb. 2009. 
01. 008

 8. Katsaiti, M. S. (2012). Obesity and happiness. Applied Econom-
ics, 44(31), 4101–4114. https:// doi. org/ 10. 1080/ 00036 846. 2011. 
587779

 9. Kuroki, M. (2016). Life satisfaction, overweightness and obesity. 
International Journal of Wellbeing, 6(2), 93–110. https:// doi. org/ 
10. 5502/ ijw. v6i2. 519

 10. Oswald Andrew J., & Powdthavee N. (2007). Obesity, unhappi-
ness, and the challenge of affluence: theory and evidence. The 
Institute for the Study of Labor (IZA), Discussion Paper No. 2717. 
Bonn, Germany

 11. Luppino, F. S., de Wit, L. M., Bouvy, P. F., Stijnen, T., Cuijpers, 
P., Penninx, B. W. J. H., & Zitman, F. G. (2010). Overweight, 
Obesity, and Depression. Archives of General Psychiatry, 67(3), 
220. https:// doi. org/ 10. 1001/ archg enpsy chiat ry. 2010.2

 12. Griffiths, L. J., Parsons, T. J., & Hill, A. J. (2010). Self-esteem 
and quality of life in obese children and adolescents: A systematic 
review. International Journal of Pediatric Obesity, 5(4), 282–304. 
https:// doi. org/ 10. 3109/ 17477 16090 34736 97

 13. Carr, D., & Friedman, M. A. (2005). Is Obesity stigmatizing? 
body weight, perceived discrimination, and psychological well-
being in the united states. Journal of Health and Social Behavior, 
46(3), 244–259. https:// doi. org/ 10. 1177/ 00221 46505 04600 303

 14. Heshmat, R., Kelishadi, R., Motamed-Gorji, N., Motlagh, M.-E., 
Ardalan, G., Arifirad, T., & Qorbani, M. (2015). Association 
between body mass index and perceived weight status with self-
rated health and life satisfaction in Iranian children and adoles-
cents: The CASPIAN-III study. Quality of Life Research, 24(1), 
263–272. https:// doi. org/ 10. 1007/ s11136- 014- 0757-x

 15. Herman, K. M., Hopman, W. M., & Rosenberg, M. W. (2013). 
Self-rated health and life satisfaction among Canadian adults: 
Associations of perceived weight status versus BMI. Quality 
of Life Research, 22(10), 2693–2705. https:// doi. org/ 10. 1007/ 
s11136- 013- 0394-9

 16. Forste, R., & Moore, E. (2012). Adolescent obesity and life satis-
faction: Perceptions of self, peers, family, and school. Economics 
& Human Biology, 10(4), 385–394. https:// doi. org/ 10. 1016/j. ehb. 
2012. 04. 008

 17. Wadsworth, T., & Pendergast, P. M. (2014). Obesity (Sometimes) 
Matters. Journal of Health and Social Behavior, 55(2), 196–214. 
https:// doi. org/ 10. 1177/ 00221 46514 533347

 18. Cossrow, N. H. F., Jeffery, R. W., & McGuire, M. T. (2001). 
Understanding weight stigmatization: A focus group study. Jour-
nal of Nutrition Education, 33(4), 208–214. https:// doi. org/ 10. 
1016/ S1499- 4046(06) 60033-X

 19. Wang, L., Crawford, J. D., Reppermund, S., Trollor, J., Campbell, 
L., Baune, B. T., & Smith, E. (2018). Body mass index and waist 
circumference predict health-related quality of life, but not satis-
faction with life, in the elderly. Quality of Life Research, 27(10), 
2653–2665. https:// doi. org/ 10. 1007/ s11136- 018- 1904-6

 20. Chang, H.-T., Hsu, N.-W., Chen, H.-C., Tsao, H.-M., Lo, S.-S., 
& Chou, P. (2018). Associations between body mass index and 
subjective health outcomes among older adults: Findings from 
the Yilan study. Taiwan. International Journal of Environmen-
tal Research and Public Health, 15(12), 2645. https:// doi. org/ 10. 
3390/ ijerp h1512 2645

 21. Gil, J., & Mora, T. (2011). The determinants of misreporting 
weight and height: The role of social norms. Economics & Human 
Biology, 9(1), 78–91. https:// doi. org/ 10. 1016/j. ehb. 2010. 05. 016

 22. Christakis, N. A., & Fowler, J. H. (2007). The Spread of Obesity 
in a Large Social Network over 32 Years. New England Journal of 
Medicine, 357(4), 370–379. https:// doi. org/ 10. 1056/ NEJMs a0660 
82

 23. Peralta, M., Ramos, M., Lipert, A., Martins, J., & Marques, A. 
(2018). Prevalence and trends of overweight and obesity in older 
adults from 10 European countries from 2005 to 2013. Scandina-
vian Journal of Public Health, 46(5), 522–529. https:// doi. org/ 10. 
1177/ 14034 94818 764810

 24. Ng, M., Fleming, T., Robinson, M., Thomson, B., Graetz, N., Mar-
gono, C., & Gakidou, E. (2014). Global, regional, and national 
prevalence of overweight and obesity in children and adults dur-
ing 1980–2013: A systematic analysis for the Global Burden of 
Disease Study 2013. The Lancet, 384(9945), 766–781. https:// doi. 
org/ 10. 1016/ S0140- 6736(14) 60460-8

 25. Ross, C. E. (1994). Overweight and Depression. Journal of Health 
and Social Behavior, 35(1), 63. https:// doi. org/ 10. 2307/ 21373 35

 26. EBRD. 2016 Life in Transition Survey III, London
 27. Gugushvili, A., Jarosz, E., & McKee, M. (2019). Compared with 

whom? Reference groups in socio-economic comparisons and 
self-reported health in 34 countries. International Journal of Epi-
demiology, 48(5), 1710–1720. https:// doi. org/ 10. 1093/ ije/ dyz122

 28. Gugushvili, A., Reeves, A., & Jarosz, E. (2020). How do perceived 
changes in inequality affect health? Health & Place, 62, 102276. 
https:// doi. org/ 10. 1016/j. healt hplace. 2019. 102276

 29. Gugushvili, A. (2019). A multilevel analysis of perceived inter-
generational mobility and welfare state preferences. International 
Journal of Social Welfare, 28(1), 16–30. https:// doi. org/ 10. 1111/ 
ijsw. 12316

 30. Jarosz, E., & Gugushvili, A. (2020). Parental education, health 
literacy and children’s adult body height. Journal of Biosocial Sci-
ence, 52(5), 696–718. https:// doi. org/ 10. 1017/ S0021 93201 90007 
37

 31. Habibov, N., Auchynnikava, A., Luo, R., & Fan, L. (2019). A 
healthy weight improves life satisfaction. International Journal 
of Health Planning and Management, 34(1), 396–413. https:// doi. 
org/ 10. 1002/ hpm. 2672

 32. Easterlin, R. A. (2009). Lost in transition: Life satisfaction on the 
road to capitalism. Journal of Economic Behavior & Organiza-
tion, 71(2), 130–145. https:// doi. org/ 10. 1016/j. jebo. 2009. 04. 003

 33. Djankov, S., Nikolova, E., & Zilinsky, J. (2016). The happiness 
gap in Eastern Europe. Journal of Comparative Economics, 44(1), 
108–124. https:// doi. org/ 10. 1016/j. jce. 2015. 10. 006

 34. Habibov, N., Luo, R., Auchynnikava, A., & Fan, L. (2020). Height 
and life satisfaction: Evidence from 27 nations. American Journal 

https://doi.org/10.5993/AJHB.33.3.10
https://doi.org/10.5993/AJHB.33.3.10
https://doi.org/10.1038/oby.2007.217
https://doi.org/10.1002/osp4.316
https://doi.org/10.1002/osp4.316
https://doi.org/10.1001/archpedi.157.8.746
https://doi.org/10.1093/ajcn/86.2.316
https://doi.org/10.1093/ajcn/86.2.316
https://doi.org/10.1016/j.ehb.2009.01.008
https://doi.org/10.1016/j.ehb.2009.01.008
https://doi.org/10.1080/00036846.2011.587779
https://doi.org/10.1080/00036846.2011.587779
https://doi.org/10.5502/ijw.v6i2.519
https://doi.org/10.5502/ijw.v6i2.519
https://doi.org/10.1001/archgenpsychiatry.2010.2
https://doi.org/10.3109/17477160903473697
https://doi.org/10.1177/002214650504600303
https://doi.org/10.1007/s11136-014-0757-x
https://doi.org/10.1007/s11136-013-0394-9
https://doi.org/10.1007/s11136-013-0394-9
https://doi.org/10.1016/j.ehb.2012.04.008
https://doi.org/10.1016/j.ehb.2012.04.008
https://doi.org/10.1177/0022146514533347
https://doi.org/10.1016/S1499-4046(06)60033-X
https://doi.org/10.1016/S1499-4046(06)60033-X
https://doi.org/10.1007/s11136-018-1904-6
https://doi.org/10.3390/ijerph15122645
https://doi.org/10.3390/ijerph15122645
https://doi.org/10.1016/j.ehb.2010.05.016
https://doi.org/10.1056/NEJMsa066082
https://doi.org/10.1056/NEJMsa066082
https://doi.org/10.1177/1403494818764810
https://doi.org/10.1177/1403494818764810
https://doi.org/10.1016/S0140-6736(14)60460-8
https://doi.org/10.1016/S0140-6736(14)60460-8
https://doi.org/10.2307/2137335
https://doi.org/10.1093/ije/dyz122
https://doi.org/10.1016/j.healthplace.2019.102276
https://doi.org/10.1111/ijsw.12316
https://doi.org/10.1111/ijsw.12316
https://doi.org/10.1017/S0021932019000737
https://doi.org/10.1017/S0021932019000737
https://doi.org/10.1002/hpm.2672
https://doi.org/10.1002/hpm.2672
https://doi.org/10.1016/j.jebo.2009.04.003
https://doi.org/10.1016/j.jce.2015.10.006


1177Quality of Life Research (2022) 31:1167–1177 

1 3

of Human Biology, 32(3), 1–13. https:// doi. org/ 10. 1002/ ajhb. 
23351

 35. Elgar, F. J., Roberts, C., Tudor-Smith, C., & Moore, L. (2005). 
Validity of self-reported height and weight and predictors of bias 
in adolescents. Journal of Adolescent Health, 37(5), 371–375. 
https:// doi. org/ 10. 1016/j. jadoh ealth. 2004. 07. 014

 36. Gugushvili, A., & Jarosz, E. (2019). Inequality, validity of self-
reported height, and its implications for BMI estimates: An analy-
sis of randomly selected primary sampling units’ data. Preventive 
Medicine Reports, 16(August), 100974. https:// doi. org/ 10. 1016/j. 
pmedr. 2019. 100974

 37. Christoph, B. (2010). The relation between life satisfaction and 
the material situation: A re-evaluation using alternative measures. 
Social Indicators Research, 98(3), 475–499. https:// doi. org/ 10. 
1007/ s11205- 009- 9552-4

 38. Singh-Manoux, A., Adler, N. E., & Marmot, M. G. (2003). Sub-
jective social status: Its determinants and its association with 
measures of ill-health in the Whitehall II study. Social Science 
and Medicine, 56(6), 1321–1333. https:// doi. org/ 10. 1016/ S0277- 
9536(02) 00131-4

 39. Ferlander, S. (2007). The importance of different forms of social 
capital for health. Acta Sociologica, 50(2), 115–128. https:// doi. 
org/ 10. 1177/ 00016 99307 077654

 40. Gugushvili, A. (2020). Which socio-economic comparison groups 
do individuals choose and why? European Societies. https:// doi. 
org/ 10. 1080/ 14616 696. 2020. 17932 14

 41. WHO. (2020). Body Mass Index (BMI). Geneva. Retrieved 
from www. who. int/ data/ gho/ data/ themes/ theme- detai ls/ GHO/ 
body- mass- index- (bmi)

 42. Korkeila, M., Kaprio, J., Rissanen, A., Koskenvuo, M., & 
Sörensen, T. (1998). Predictors of major weight gain in adult 
Finns: Stress, life satisfaction and personality traits. International 
Journal of Obesity, 22(10), 949–957. https:// doi. org/ 10. 1038/ sj. 
ijo. 08006 94

 43. Raad, H., Cornelius, V., Chan, S., Williamson, E., & Cro, S. 
(2020). An evaluation of inverse probability weighting using the 
propensity score for baseline covariate adjustment in smaller pop-
ulation randomised controlled trials with a continuous outcome. 
BMC Medical Research Methodology, 20(1), 70. https:// doi. org/ 
10. 1186/ s12874- 020- 00947-7

 44. Rosiek, A., Maciejewska, N., Leksowski, K., Rosiek-Kryszewska, 
A., & Leksowski, Ł. (2015). Effect of television on obesity and 
excess of weight and consequences of health. International Jour-
nal of Environmental Research and Public Health, 12(8), 9408–
9426. https:// doi. org/ 10. 3390/ ijerp h1208 09408

 45. Barros, A. J., & Hirakata, V. N. (2003). Alternatives for logis-
tic regression in cross-sectional studies: An empirical compari-
son of models that directly estimate the prevalence ratio. BMC 
Medical Research Methodology, 3(1), 21. https:// doi. org/ 10. 1186/ 
1471- 2288-3- 21

 46. Bergman, R. N., Stefanovski, D., Buchanan, T. A., Sumner, A. 
E., Reynolds, J. C., Sebring, N. G., & Watanabe, R. M. (2011). 

A Better Index of Body Adiposity. Obesity, 19(5), 1083–1089. 
https:// doi. org/ 10. 1038/ oby. 2011. 38

 47. Monaghan, L. F. (2007). Body Mass Index, masculinities and 
moral worth: Men’s critical understandings of ‘appropriate’ 
weight-for-height. Sociology of Health & Illness, 29(4), 584–609. 
https:// doi. org/ 10. 1111/j. 1467- 9566. 2007. 01007.x

 48. Himmelstein, M. S., Puhl, R. M., & Quinn, D. M. (2018). Weight 
stigma in men: what, when, and by whom? Obesity, 26(6), 968–
976. https:// doi. org/ 10. 1002/ oby. 22162

 49. McLaren, L., Beck, C. A., Patten, S. B., Fick, G. H., & Adair, C. 
E. (2008). The relationship between body mass index and mental 
health. Social Psychiatry and Psychiatric Epidemiology, 43(1), 
63–71. https:// doi. org/ 10. 1007/ s00127- 007- 0269-x

 50. Rich, E., & Evans, J. (2005). ‘Fat Ethics’ – the obesity discourse 
and body politics. Social Theory & Health, 3(4), 341–358. https:// 
doi. org/ 10. 1057/ palgr ave. sth. 87000 57

 51. Christensen, V., & Carpiano, R. (2014). Social class differences 
in BMI among Danish women: Applying Cockerham’s health life-
styles approach and Bourdieu’s theory of lifestyle. Social Science 
& Medicine, 112, 12–21. https:// doi. org/ 10. 1016/j. socsc imed. 
2014. 04. 01702 77- 9536

 52. Gurrieri, L., Previte, J., & Brace-Govan, J. (2013). Women’s 
bodies as sites of control. Journal of Macromarketing, 33(2), 
128–143. https:// doi. org/ 10. 1177/ 02761 46712 469971

 53. Major, B., Eliezer, D., & Rieck, H. (2012). The psychological 
weight of weight stigma. Social Psychological and Personality 
Science, 3(6), 651–658. https:// doi. org/ 10. 1177/ 19485 50611 
434400

 54. Visscher, T. L. S., Viet, A. L., Kroesbergen, H. T., & Seidell, J. 
C. (2006). Underreporting of BMI in adults and its effect on obe-
sity prevalence estimations in the period 1998 to 2001*. Obesity, 
14(11), 2054–2063. https:// doi. org/ 10. 1038/ oby. 2006. 240

 55. Wang, Y., Petersen, M. L., Bangsberg, D., & Laan, M. J. van der. 
(2006). Diagnosing Bias in the Inverse Probability of Treatment 
Weighted Estimator Resulting from Violation of Experimental 
Treatment Assignment (No. U.C. Berkeley Division of Biostatis-
tics Working Paper Series 211). Retrieved from https:// biost ats. 
bepre ss. com/ ucbbi ostat/ paper 211/

 56. Austin, P. C., & Stuart, E. A. (2015). Moving towards best practice 
when using inverse probability of treatment weighting (IPTW) 
using the propensity score to estimate causal treatment effects in 
observational studies. Statistics in Medicine, 34(28), 3661–3679. 
https:// doi. org/ 10. 1002/ sim. 6607

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1002/ajhb.23351
https://doi.org/10.1002/ajhb.23351
https://doi.org/10.1016/j.jadohealth.2004.07.014
https://doi.org/10.1016/j.pmedr.2019.100974
https://doi.org/10.1016/j.pmedr.2019.100974
https://doi.org/10.1007/s11205-009-9552-4
https://doi.org/10.1007/s11205-009-9552-4
https://doi.org/10.1016/S0277-9536(02)00131-4
https://doi.org/10.1016/S0277-9536(02)00131-4
https://doi.org/10.1177/0001699307077654
https://doi.org/10.1177/0001699307077654
https://doi.org/10.1080/14616696.2020.1793214
https://doi.org/10.1080/14616696.2020.1793214
http://www.who.int/data/gho/data/themes/theme-details/GHO/body-mass-index-(bmi
http://www.who.int/data/gho/data/themes/theme-details/GHO/body-mass-index-(bmi
https://doi.org/10.1038/sj.ijo.0800694
https://doi.org/10.1038/sj.ijo.0800694
https://doi.org/10.1186/s12874-020-00947-7
https://doi.org/10.1186/s12874-020-00947-7
https://doi.org/10.3390/ijerph120809408
https://doi.org/10.1186/1471-2288-3-21
https://doi.org/10.1186/1471-2288-3-21
https://doi.org/10.1038/oby.2011.38
https://doi.org/10.1111/j.1467-9566.2007.01007.x
https://doi.org/10.1002/oby.22162
https://doi.org/10.1007/s00127-007-0269-x
https://doi.org/10.1057/palgrave.sth.8700057
https://doi.org/10.1057/palgrave.sth.8700057
https://doi.org/10.1016/j.socscimed.2014.04.0170277-9536
https://doi.org/10.1016/j.socscimed.2014.04.0170277-9536
https://doi.org/10.1177/0276146712469971
https://doi.org/10.1177/1948550611434400
https://doi.org/10.1177/1948550611434400
https://doi.org/10.1038/oby.2006.240
https://biostats.bepress.com/ucbbiostat/paper211/
https://biostats.bepress.com/ucbbiostat/paper211/
https://doi.org/10.1002/sim.6607

	BMI and dissatisfaction with life: contextual factors and socioemotional costs of obesity
	Abstract
	Purpose 
	Methods 
	Result 
	Conclusions 

	Introduction
	Methods
	Dataset
	Dissatisfaction with life
	BMI categories
	Predictors of dissatisfaction with life
	Contextual factors
	Statistical analysis

	Results
	Bivariate associations between BMI and dissatisfaction with life
	Is BMI linked with dissatisfaction with life in multivariable settings?
	Treatment estimators of the effect of BMI on dissatisfaction with life
	BMI and social comparisons
	Does contextual environment moderate the effect of BMI on dissatisfaction with life?
	Additional analysis

	Discussion
	References




