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Background: Body mass index (BMI) is widely used as an indicator of physical
health and has been associated with various psychological and social outcomes.
While previous studies have explored the link between BMI and mental wellbeing,
findings remain inconsistent, especially among young adults. This study aimed
to examine the associations between BMI and self-reported happiness among
young adults in Taiwan.

Methods: A cross-sectional study was conducted using secondary datasets from
the Taiwan National Physical Activity Survey, a nationally representative survey
of the Taiwanese population. A total of 10,638 young adults aged 18-44 years
were enrolled in this study between August and October 2020. Demographic
characteristics, self-reported health status, self-evaluations (comprising height,
body weight, BMI, and happiness levels), and residence zip codes were among
the data obtained through the national telephone survey.

Results: The results revealed that, participants in very happy (8= 3.167
p < 0.001), happy (B = 3.239, p < 0.001), fair (# = 3.058, p < 0.001), and unhappy
(fp=2942, p<0.001) groups exhibited a significantly higher BMI than did
participants in very unhappy group. After adjusting for potential confounders,
the very happy, happy, fair, and unhappy groups showed statistically associated
with underweight risk reduction (OR = 0.196, 95% CI: 0.061-0.633; OR = 0.258,
95% CI: 0.085-0.785; OR = 0.271, 95% CI: 0.083-0.882; OR = 0.222, 95% ClI:
0.069-0.714).

Conclusion: Overall, this study revealed that happiness levels were positively
associated with BMI, and the increments of happiness levels may have reducing
the risk of underweight occurrence.
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1 Introduction

In a 2020 report, the World Health Organization (WHO) revealed
that more than 1.9 billion adults worldwide were overweight, of
whom, over 650 million were obese (1). Obesity has become a global
epidemic and is undoubtedly related to an increased risk of
cardiovascular disease (CVD), hypertension, diabetes, osteoarthritis,
and cancer, reducing the quality of life and increasing the risk of
premature death (2, 3). Notably, Taiwan has a significantly obese
population, with 50.7% of adults classified as overweight (26.8%) and
obese (23.9%) according to the 2017-2020 Taiwan Nutrition and
Health Survey (4). Therefore, Taiwan should prioritize the successful
prediction of future risk for overweight and obesity and ensure that
effective weight management measures are followed. Body mass index
(BMI) is widely used as an indicator of obesity status in adults, with
the WHO setting the cut-off points at >25 kg/m? for overweight and
>30 kg/m* for obesity. A previous study revealed that BMI is a
common predictor of multiple health outcomes such as heart disease,
diabetes, osteoarthritis, and anxiety disorders (5). Despite these
limitations, BMI is still used in many studies due to its convenience.

Recent studies have suggested that poor mental health significantly
contributes to the global burden of disease, while also impacting
happiness (6). Definitions of happiness generally encompass positive
mental or emotional states and satisfaction (7, 8). Happiness is now a
communal health priority in several countries worldwide, as witnessed
by the publication of a WHO report, which suggest that countries,
including the United Kingdom, France, and Canada, pay attention to
happiness indices to complement existing measures of population
development, such as gross domestic product (GDP) (9). Several
articles by economists and psychologists have endorsed the value of
happiness (10-13). Additionally, some variables related to happiness,
such as genetics, education, socioeconomic status, social networks,
time use, activities, stress, marital status, family, and personality, have
been confirmed in prior research (14-16).

Numerous studies have documented the association between
overweight/obesity and various physical and psychological health
outcomes (17). In addition to its well-known health implications,
obesity has also been linked to socioeconomic factors such as
education, marital status, and employment (18-23). Moreover, studies
have found an association between weight loss and mental health/
quality of life (24). On the other hand, the “jolly fat hypothesis”
proposed by Crip and McGuinness (25) suggested that overweight or
obesity was negatively related to negative mood (depression). While
some studies have explored the relationship between obesity and
subjective wellbeing or happiness, the evidence remains inconclusive.
Some studies have reported a negative association between higher
BMI and happiness or life satisfaction (26), while others have found
null or different relationships among different social-demographic
factors (27). These inconsistencies may stem from differences in
population demographics, cultural norms, gender roles, BMI
categorization, and the operationalization of “happiness” itself. For
instance, some studies focus on evaluative wellbeing (e.g., life
satisfaction) while others examine affective states (e.g., happiness or
emotional balance), which are conceptually distinct and may yield
different findings (28, 29).

Although previous analyses from several countries have revealed
that physical fitness seems to be more strongly associated with mental
health than other domains, these studies did not assess the
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composition of happiness (30-32). Furthermore, at different body
component levels, limited evidence and mechanisms exist to describe
the relationship between BMI and happiness. Hence, based on
previous studies, our aim is to examine the associations between BMI
and happiness.

Moreover, existing research has predominantly concentrated on
Western contexts. To our knowledge, no prior studies have examined
the association between BMI and self-reported happiness specifically
among young adults in Taiwan. This population is particularly
important given the unique sociocultural factors in Taiwan—such as
collectivist values, body image ideals, and academic pressures—that
may shape how weight status influences emotional wellbeing (33).
Young adulthood is also a critical developmental stage where identity
formation, social comparison, and emotional regulation interact
closely with body-related perceptions.

While our study uses cross-sectional data, it offers valuable
evidence in an understudied cultural context. Cross-sectional analyses
remain important for identifying population-specific associations and
generating hypotheses for future longitudinal research, especially
where no prior local data exist. Therefore, this study aims to examine
the relationship between BMI and self-reported happiness in a
nationally representative sample of young adults in Taiwan. By
focusing on a distinct age group and cultural setting, we contribute to
a more nuanced understanding of the links between physical and
emotional health.

2 Materials and methods
2.1 Study design and participants

This study employed a cross-sectional design, drawing on
nationally representative survey data from the National Physical
Activity Survey (TNPAS), which focuses on young adults aged
18-44 years. Young adulthood was defined as ages 18-44, consistent
with Erikson’s psychosocial theory of development, which
characterizes this period as a time of identity formation and pursuit
of intimacy (34, 35). The Sports Administration of Taiwan’s Ministry
of Education conducted the survey. The participants were selected
using a random-digit dialing method, with additional procedural
details provided in other sections (36, 37). The respondents comprised
individuals aged 13 years or older at the time of the survey, and the
sample was stratified across 22 cities and counties in Taiwan. The
sample size for each city or county was determined based on its
proportion of Taiwan’s total population. In 2020, the survey included
25,526 participants, achieving a sampling error of no more than 5%
and a 95% confidence interval (CI) to ensure adequate statistical
power. A total of 10,638 participants aged 18-44 years were included
in this study, which adhered to the Declaration of Helsinki and
complied with ethical standards approved by the Institutional Review
Board of Fu Jen Catholic University, Taiwan (FJU-IRB C110113).
Verbal consent was obtained from the participants prior to the CATTs.

2.2 Data collection

Data were collected through computer-assisted telephone
interviews (CATIs) between August and October 2020. Highly trained
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and experienced interviewers facilitated the CATI process to ensure
data quality. The survey gathered information on sociodemographic
characteristics (age, sex, education, and occupation), leisure-time
physical activity (LTPA) behaviors, self-reported health status, self-
evaluations (including height, body weight, and happiness), and
residence zip codes.

The sociodemographic characteristics included age, sex,
education, occupation, and urbanization of the residential place.
Additionally, the study recorded variables such as participants’ LTPA
self-reported  health
anthropometric measures (height and weight), and happiness. The

behaviors, status, self-assessments of
participants were divided into five age groups: 18-24, 25-29, 30-34,
35-39, and 40-44 years. Education was categorized into three levels:
elementary school or lower, junior or senior high school, and college
or higher. Occupations were classified into 11 categories: white collar,
government servant, blue collar, owner/manager, specialist, student,
housewife, retired, freelancer, jobless, and others. Urbanization of the
residential place were classified into 2 categories: urban and rural. The
urban category consists of schoolchildren whose residential places are
located in the six largest cities such as Taipei, New Taipei, Taoyuan,
Taichung, Tainan, and Kaohsiung in Taiwan. LTPA behaviors were
categorized into two levels: regular LTPA (150-300 min of moderate
intensity or 75-150 min of high-intensity physical activity per week)
and non-regular LTPA. Self-reported health status was classified into
three categories: excellent or good, fair, and very poor or poor.

2.3 Anthropometric variables and obesity
status

Data on anthropometric variables, including height and weight,
were collected through the CATT survey to calculate participants’ BMI
(kg/m?). Based on the guidelines of the Health Promotion
Administration, Ministry of Health and Welfare, Taiwan, BMI
categories were defined as follows: underweight (BMI < 18.5 kg/m?),
normal weight (BMI 18.5-24 kg/m?), overweight (BMI 24-27 kg/m?),
and obese (BMI > 27 kg/m?) (38).

2.4 Happiness measures

Happiness, a multidimensional concept with various determinants
(39-42), has been assessed using instruments such as the Oxford
Happiness Questionnaire (43) and the Life Satisfaction Scale (44).
However, a single-item question (“Generally, how happy would
you say you are?”) has demonstrated validity (45, 46) and high
temporal stability (test-retest reliability: r = 0.86) (46) in measuring
happiness levels. In the 2020 TNPAS survey, happiness levels were
assessed using this question, rated on a 5-point Likert scale, where
1 = very unhappy, 2 = unhappy, 3 = fair, 4 = happy, and 5 = very happy.

2.5 Statistical analysis

Data analysis was performed using SAS 9.4 (SAS Institute,
Cary, NC, USA). Descriptive statistics examined levels of happiness
across various sociodemographic characteristics, anthropometric
variables, and obesity status. Continuous variables were analyzed
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using analysis of variance (ANOVA), while categorical variables
were assessed using chi-square tests. The Shapiro-Wilk test was
used to evaluate the normality of data distribution.

The association between happiness and BMI was examined using
multiple linear regression, with BMI as the dependent variable and
adjustments made for potential confounders. Additionally, unconditional
logistic regression models were employed to calculate the adjusted odds
ratios (ORs) with 95% confidence intervals (CIs) for the likelihood of
being obese, overweight, or underweight according to happiness levels.
The results were presented as mean + standard deviation or percentages,
with statistical significance determined at p < 0.05 in two-tailed tests.

3 Results

The demographic characteristics of the study population are
presented in Table 1. All participants were divided into five groups
according to their happiness levels: very happy, happy, fair, unhappy,
and very unhappy. Significant differences were found among the levels
in education, occupation, self-reported health status, urbanization of
the residential place, and regular LTPA (p < 0.05).

Table 2 compares intergroup differences by happiness levels and
BMI. Significant differences in BMI measurements were observed
across all happiness levels, with Tukey’s test revealing that the unhappy
group had significantly higher BMI than did the very happy group,
while the happy and fair groups had significantly higher BMI than did
the very unhappy group. The results also compared the BMI category
prevalence between different happiness levels in young adults. The
prevalence of BMI categories for all happiness groups was significantly
different (p < 0.001).

The results of the multiple linear regression for happiness levels
and BMI are shown in Table 3. The happiness levels were significantly
and positively associated with BMI in very happy (f=2.363,
p<0.001), happy (8 = 2.529, p < 0.001), fair ( = 2.792, p < 0.001), and
unhappy (f = 3.177, p < 0.001) groups. After adjusting for age, sex,
education, occupation, self-reported health status, urbanization of the
residential place, and regular LTPA, participants in very happy
(B =3.167, p < 0.001), happy (= 3.239, p < 0.001), fair (4 = 3.058,
p <0.001), and unhappy ( =2.942, p <0.001) groups exhibited a
significantly higher BMI than did participants in very unhappy group.

Table 4 presents the multivariate adjusted ORs for obesity in
relation to happiness levels, after adjusting for potential confounders.
The very happy, happy, fair, and unhappy groups showed no
statistically significant association not only before adjustment
(OR =2.845, 95% CI: 0.358-22.629; OR = 2.562, 95% CI: 0.327-
20.057; OR =3.567, 95% CI: 0.446-28.498; OR = 3.404, 95% CI:
0.429-27.011) but also after adjusting for confounders (OR = 7.941,
95% CI: 0.906-69.630; OR = 6.331, 95% CI: 0.736-54.437; OR = 6.775,
95% CI: 0.770-59.611; OR = 4.968, 95% CI: 0.570-43.295).

Table 5 presents the multivariate adjusted ORs for overweight in
relation to happiness levels, after adjusting for potential confounders.
The very happy, happy, fair, and unhappy groups showed no
statistically significant association not only before adjustment
(OR =1.221, 95% CI: 0.328-4.544; OR = 1.187, 95% CI: 0.326-4.324;
OR = 1.253, 95% CI: 0.333-4.710; OR = 1.007, 95% CI: 0.270-3.760)
but also after adjusting for confounders (OR = 1.776, 95% CI: 0.460—-
6.861; OR = 1.610, 95% CI: 0.427-6.073; OR = 1.407, 95% CI: 0.361-
5.487; OR = 0.997, 95% CI: 0.252-3.777).
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TABLE 1 Characteristics of the study participants by happiness levels in Taiwanese young adults.

Variables Very happy Happy Fair Unhappy Very unhappy
(n =730) (n = 8,246) (n = 643) (n =795) (n =50)
Age group (%) <0.0001*
18-24 years 32.42 23.35 14.91 11.01 30.60
25-29 years 13.57 18.09 18.83 15.47 14.29
30-34 years 19.27 16.75 18.98 20.67 14.29
35-39 years 17.37 20.56 19.88 27.35 22.45
40-44 years 17.37 21.25 27.40 25.50 18.37
Gender (%) 0.013%*
Women 44.31 48.00 47.44 42.95 36.73
Men 55.69 52.00 52.56 57.05 63.27
Height (cm) 167.34 + 8.64 166.51 + 8.48 166.94 + 8.79 166.73 + 8.69 166.93 £ 11.91 0.111
Body weight (kg) 64.43 +£13.92 64.27 +13.59 65.11 +16.23 66.22 + 15.09 57.67 +12.66 <0.0001*
Education (%) <0.0001*
Elementary school
o lower 0.82 0.13 0.61 0.62 0.00
Junior or senior
school 518 10.33 16.29 13.01 12.00
College or higher 94.00 89.54 83.10 86.37 88.00
Occupation (%) <0.0001*
White collar 20.33 25.33 19.46 24.00 6.00
Government servant 5.46 7.23 3.32 6.34 4.00
Blue collar 21.42 20.68 3273 26.11 10.00
Owner/manager 5.05 4.37 1.82 6.84 8.00
Specialists 6.28 10.52 7.99 9.95 28.00
Student 23.05 14.47 9.95 7.21 16.00
Housewife 6.82 6.62 7.99 5.47 10.00
Retired 0.00 0.10 0.00 0.00 0.00
Free lancer 3.27 3.23 4.52 2.38 0.00
Jobless 7.09 6.39 10.41 10.95 18.00
Other 1.23 1.06 1.81 0.75 0.00
Self-reported health <0.0001*
status (%)
Excellent or good 85.79 81.34 60.00 53.62 59.18
Fair 3.45 4.93 19.69 5.88 0.00
Very bad or poor 10.76 13.73 20.31 40.50 40.82
Urbanization (%) <0.0001*
Urban 62.06 70.80 75.19 66.29 84.00
Rural 37.94 29.20 24.81 33.71 16.00
Regular LTPA (%) <0.0001*
Yes 30.62 25.55 85.99 82.65 83.67
No 69.38 74.45 14.01 17.35 16.33

LTPA, leisure-time physical activity; SD, standard deviation. Values are expressed as means + SD or %. *p < 0.05.

Table 6 presents the multivariate adjusted ORs for underweightin  unhappy groups before adjustment (OR = 0.276, 95% CI: 0.089-0.859;
relation to happiness levels, after adjusting for potential confounders. ~ OR =0.330, 95% CI: 0.112-0.970; OR = 0.264, 95% CI: 0.085-0.822).
Statistical significance was observed in the very happy, happy, and  After adjusting for confounders, the very happy, happy, fair, and
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TABLE 2 Differences in BMI means and prevalence of BMI categories by happiness levels in Taiwanese young adults.

10.3389/fpubh.2025.1566383

Variables Very happy Happy Fair Unhappy Very Tukey's
(n =730) (n = 8,246) (n = 643) (n =795) unhappy post hoc
(n = 50) test
BMI (kg/m?) 22.86 £3.75 23.03 +3.87 23.29%4.35 23.68 £ 4.39 20.50 £ 3.31 <0.0001%* U>VH,H,
F>VU
BMI categories (%) <0.0001%
Obesity 14.01 14.73 18.43 20.61 2.05
Overweight 20.45 20.30 18.43 19.85 12.24
Normal weight 56.86 55.96 55.61 52.62 55.10
Underweight 8.68 9.01 7.53 6.92 30.61

BMI, body mass index; F, fair; H, happy; SD, standard deviation; U, unhappy; VH, very happy; VU, very unhappy. Values are expressed as means + SD or %. *p < 0.05.

TABLE 3 Associations between happiness levels and BMI among
Taiwanese young adults.

Happiness Model 1 Model 2 (adjusted?)
levels (unadjusted)

p S.E. p p S.E. p
Very happy 2.363 | 0.582 | <0.0001%* 3.167 | 0.531 <0.0001*
Happy 2529 | 0.564 | <0.0001* 3239 0515  <0.0001%
Fair 2792 | 0.584 | <0.0001* = 3.058 0533  <0.0001%
Unhappy 3177 | 0.580 | <0.0001% = 2942 0529 = <0.0001%
Very unhappy Ref. — — Ref. — —

BMI, body mass index; LTPA, leisure-time physical activity; SE, standard error. Estimates are
derived from multiple linear regression models. *Adjusted for age, gender, education,
occupation, self-reported health status, urbanization of the residential place, and regular
LTPA. *p < 0.05.

TABLE 4 Associations between happiness levels and obesity.

Happiness Model 1 Model 2 (adjusted?)
levels (unadjusted)
OR  95% P OR  95% p
Cl Cl

Very happy 2845 | 0.358- | 0323 | 7941 | 0906- | 0.061
22,629 69.630

Happy 2562 | 0327- 0370 | 6331 | 0.736- | 0.093
20057 54.437

Fair 3567 | 0446~ = 0230 | 6775  0.770-  0.085
28.498 59.611

Unhappy 3404 | 0429- | 0246 | 4968  0.570-  0.147
27.011 43.295

Very unhappy Ref. — — Ref. — —

CI, confidence interval; LTPA, leisure-time physical activity; OR, odds ratio. ORs are
obtained from logistic regression models. *‘Adjusted for age, gender, education, occupation,
self-reported health status, urbanization of the residential place, and regular LTPA. *p < 0.05.

unhappy groups showed statistical significance (OR = 0.196, 95% CI:
0.061-0.633; OR = 0.258, 95% CI: 0.085-0.785; OR = 0.271, 95% CI:
0.083-0.882; OR = 0.222, 95% CI: 0.069-0.714).

4 Discussion

This study aimed to determine the association of happiness levels
with BMI and obesity status in Taiwanese young adults aged

Frontiers in Public Health

TABLE 5 Associations between happiness levels and overweight.

Happiness Model 1 Model 2 (adjusted?)
levels (unadjusted)
(O] (O] P

Very happy 1221 | 0328- | 0766 1776 = 0.460- | 0.405
4544 6.861

Happy 1187 | 0326- | 0795 1610  0.427- 0482
4.324 6.073

Fair 1253 | 0333- | 0739 1407 = 0361- | 0.622
4710 5.487

Unhappy 1.007 = 0270- | 0992 0977 | 0252- 0973
3.760 3.777

Very unhappy Ref. — — Ref. — —

CI, confidence interval; LTPA, leisure-time physical activity; OR, odds ratio. ORs are
obtained from logistic regression models. *Adjusted for age, gender, education, occupation,
self-reported health status, urbanization of the residential place, and regular LTPA. *p < 0.05.

TABLE 6 Associations between happiness levels and underweight.

Happiness Model 1 Model 2 (adjusted?)
levels (unadjusted)
OR 95% P OR | 95% P
Cl Cl
Very happy 0276 = 0.089- = 0.026* 0196  0.06l-  0.006*
0.859 0.633
Happy 0330  0.112-  0.044* 0258 0085  0.017*
0.970 0.785
Fair 0331 0105~ 0060 0271  0.083-  0.030*
1.047 0.882
Unhappy 0264 0085 = 0.022% 0222  0069-  0.012*
0.822 0.714
Very unhappy Ref. — — Ref. — —

CI, confidence interval; LTPA, leisure-time physical activity; OR, odds ratio. ORs are
obtained from logistic regression models. *‘Adjusted for age, gender, education, occupation,
self-reported health status, urbanization of the residential place, and regular LTPA. *p < 0.05.

18-44 years, adopting a large-scale, representative database to conduct
a national cross-sectional study. Although a substantial body of
research has examined the relationship between BMI and happiness-
related constructs, much of it centers on broader measures such as
general wellbeing or life satisfaction, rather than directly assessing
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happiness as a distinct outcome. Our study advances this literature by
focusing specifically on self-reported happiness, offering a more direct
assessment of this association. To our knowledge, no prior research
has investigated this relationship in the context of Taiwan, particularly
among young adults. Given Taiwan’s unique sociocultural and
economic landscape—including distinct societal attitudes toward
body image and health—our findings offer novel insights that may not
be reflected in studies conducted elsewhere. By concentrating on
young adults, we also highlight a critical developmental stage in which
the interplay between BMI and happiness may be especially salient.

The results of this study revealed a positive and significant
association between happiness levels and BMI. Specifically, higher
levels of happiness were associated with a lower likelihood of being
underweight. In other words, young adults reporting greater happiness
tended to have higher BMI compared to their less happy peers.
However, the distribution of individuals classified as “very happy”
differed significantly across BMI categories, particularly among those
who were underweight.

The findings of present study were consistent with those of
previous studies, which found that very happy or unhappy groups had
a negative association with the underweight group. However, previous
studies have indicated that underweight and unhappiness have a
negative association. On the other hand, people in different levels with
higher or lower body satisfaction could have led to changes in
happiness levels (47), as could other potential mechanisms. A previous
study found that cultural differences such as lifestyle, food, GDP, and
social support can lead to different outcomes from the West in this
relationship (48).

Additionally, this is inconsistent with previous studies on adults
(49, 50) that reported significantly lower levels of happiness in the
obese group. In general, individuals with high BMI, especially women,
experience greater social stress to be thin (51, 52). This pressure could
lead to multiple forms of prejudice and discrimination (53-55),
anxiety (56), negative affect (57), and body dissatisfaction (50, 58, 59).
However, previous research has also revealed that excessive weight loss
may lead to unhealthy weight control behaviors, which have been
found to be associated with an increased risk of developing eating
disorders (60). Therefore, a causal relationship between obesity and
unhappiness must be explored.

Some limitations of the study should be considered. First, the
present study used a cross-sectional design that could not confirm the
causal relationship between the variables. Future research should
employ longitudinal data to better account for individual-specific
factors and assess causal mechanisms. Second, while we controlled for
several key confounding variables, unobserved factors such as genetic
predispositions or stable personality traits may still influence the
association. Alternative approaches, such as longitudinal analyses or
instrumental variable methods, could help address these concerns.
Third, our study used a national secondary database, and the self-
reported nature of the anthropometric data may introduce bias,
potentially affecting internal validity.

5 Conclusion

Opverall, this study revealed that happiness levels were positively
associated with BMI, and the increments of happiness levels may
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have reducing the risk of underweight occurrence. Future studies
should emphasize the development and control of body components
across all ages to maintain their functional abilities and
happiness levels.

Data availability statement

The data that support the findings of this study are available from
the Sports Cloud: Information and Application Research Center of
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but restrictions apply to the availability of these data, which were used
under license for the current study, and so are not publicly available.
Data are however available from the corresponding author upon
reasonable request and with permission of the Sports Cloud:
Information and Application Research Center of Sports for All, Sport
Administration, Ministry of Education in Taiwan.

Ethics statement

The studies involving humans were approved by this study was
conducted with a secondary database provided by the Sports Cloud:
Information and Application Research Center of Sports for All, Sport
Administration, Ministry of Education in Taiwan. All consents
obtained from the study participants were written prior the data
collection. This study’s design and analysis procedure was approved
by the Ethical Committee of Fu Jen Catholic University (FJU-IRB
C110113). The studies were conducted in accordance with the local
legislation and institutional requirements. The participants provided
their written informed consent to participate in this study.

Author contributions

C-FL: Conceptualization, Data curation, Formal analysis,
Investigation, Project administration, Writing - original draft,
Writing - review & editing. Y-JS: Data curation, Formal Analysis,
Investigation, Project administration, Writing - original draft,
Writing - review & editing. H-FK: Data curation, Formal Analysis,
Investigation, Project administration, Writing - original draft,
Writing - review & editing. P-FL: Data curation, Formal Analysis,
Investigation, Project administration, Writing - original draft,
Writing - review & editing. M-LC: Data curation, Formal Analysis,
Writing - original draft, Writing — review & editing. D-PY: Data
curation, Formal Analysis, Writing - original draft, Writing - review
& editing. J-CS: Data curation, Formal Analysis, Writing — original
draft, Writing - review & editing. C-CH: Conceptualization, Data
curation, Formal Analysis, Investigation, Project administration,
Writing - original draft, Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1566383
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Linetal.

Acknowledgments

This study is based in part on data from the National Physical
Activity Survey provided by the Sports Cloud: Information and
Application Research Center of Sports for All, Sport Administration,
Ministry of Education in Taiwan. The interpretation and conclusions
contained herein do not represent those of Sport Administration,
Ministry of Education in Taiwan.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

References

1. Lim HJ, Xue H, Wang Y. Global trends in obesity In: Handbook of eating and
drinking: interdisciplinary perspectives. United States: Springer. (2020). 1217-35.

2. Stiegler P, Cunliffe A. The role of diet and exercise for the maintenance of fat-free
mass and resting metabolic rate during weight loss. Sports Med. (2006) 36:239-62. doi:
10.2165/00007256-200636030-00005

3. Schaller A, Dejonghe L, Haastert B, Froboese I. Physical activity and health-related
quality of life in chronic low back pain patients: a cross-sectional study. BMC
Musculoskelet Disord. (2015) 16:62. doi: 10.1186/s12891-015-0527-0

4. Health Promotion Administration Ministry of Health and Welfare. Nutrition and
health survey in Taiwan, 2017-2020. Available online at: https://www.hpa.gov.tw/Pages/
Detail.aspx?nodeid=3999&pid=15562&sid=11145 (Accessed August 5, 2024).

5. Green MA. Do we need to think beyond BMI for estimating population-level health
risks? J Public Health. (2016) 38:192-3. doi: 10.1093/pubmed/fdv007

6. Vigo D, Thornicroft G, Atun R. Estimating the true global burden of mental illness.
Lancet Psychiatry. (2016) 3:171-8. doi: 10.1016/52215-0366(15)00505-2

7. Asztalos M, Wijndaele K, De Bourdeaudhuij I, Philippaerts R, Matton L,
Duvigneaud N, et al. Sport participation and stress among women and men. Psychol
Sport Exerc. (2012) 13:466-83. doi: 10.1016/j.psychsport.2012.01.003

8. Huppert FA. Psychological well-being: evidence regarding its causes and
consequences. Appl Psychol Health Wellbeing. (2009) 1:137-64. doi: 10.1111/j.1758-0854.
2009.01008.x

9. Vaillant G. The happiness effect. Bull World Health Organ. (2011) 89:246-7. doi:
10.2471/BLT.11.020411

10. Biswas-Diener R. Material wealth and subjective well-being In: M Eid and RJ
Larsen, editors. The science of subjective well-being. Norway: University of Tromse
(2008). 307-22.

11. Dolan P. Happiness by design: Change what you do, not how you think. USA:
Penguin group (2014).

12. Graham C, Felton A. Does inequality matter to individual welfare? An initial
exploration based on happiness surveys from Latin America In: Happiness, economics
and politics. UK: Edward Elgar Publishing (2009)

13. Layard PRG, Layard R. Happiness: Lessons from a new science. UK: Penguin
Publishing Group (2011).

14. Bartels M. Genetics of wellbeing and its components satisfaction with life,
happiness, and quality of life: a review and meta-analysis of heritability studies. Behav
Genet. (2015) 45:137-56. doi: 10.1007/s10519-015-9713-y

15. Clark AE, Fleche S, Layard R, Powdthavee N, Ward G. The origins of happiness.
United States: Princeton University Press (2019).

16. Diener E, Oishi S, Tay L. Advances in subjective well-being research. Nat Hum
Behav. (2018) 2:253-60. doi: 10.1038/s41562-018-0307-6

17. Guh DP, Zhang W, Bansback N, Amarsi Z, Birmingham CL, Anis AH. The
incidence of co-morbidities related to obesity and overweight: a systematic review and
meta-analysis. BMC Public Health. (2009) 9:88. doi: 10.1186/1471-2458-9-88

18. Easterlin RA. Explaining happiness. Proc Natl Acad Sci USA. (2003) 100:11176-83.
doi: 10.1073/pnas.1633144100

19. Frey BS, Stutzer A. What can economists learn from happiness research? In I. M.
McDonald, editor. Behavioural macroeconomics. UK: Edward Elgar Publishing (2002)
405-438.

Frontiers in Public Health

10.3389/fpubh.2025.1566383

Generative Al statement

The authors declare that no Gen Al was used in the creation of
this manuscript.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the reviewers.
Any product that may be evaluated in this article, or claim that may
be made by its manufacturer, is not guaranteed or endorsed by
the publisher.

20. Hartog J, Oosterbeek H. Health, wealth and happiness: why pursue a higher
education? Econ Educ Rev. (1998) 17:245-56. doi: 10.1016/S0272-7757(97)00064-2

21. Diener E, Seligman ME. Beyond money: toward an economy of well-being. Psychol
Sci Public Interest. (2004) 5:1-31. doi: 10.1111/j.0963-7214.2004.00501001.x

22. Easterlin RA. Feeding the illusion of growth and happiness: a reply to Hagerty and
Veenhoven. Soc Indic Res. (2005) 74:429-43. doi: 10.1007/s11205-004-6170-z

23. Helliwell JE. How’s life? Combining individual and national variables to explain
subjective well-being. Econ Model. (2003) 20:331-60. doi: 10.1016/50264-9993(02)00057-3

24. Payne ME, Porter Starr KN, Orenduft M, Mulder HS, McDonald SR, Spira AP,
et al. Quality of life and mental health in older adults with obesity and frailty:
associations with a weight loss intervention. J Nutr Health Aging. (2018) 22:1259-65.
doi: 10.1007/s12603-018-1127-0

25. Crisp AH, McGuinness B. Jolly fat: relation between obesity and psychoneurosis
in general population. Br Med J. (1976) 1:7-9. doi: 10.1136/bm)j.1.6000.7

26. Ul-Haq Z, Mackay DF, Fenwick E, Pell JP. Meta-analysis of the association between
body mass index and health-related quality of life among adults, assessed by the SF-36.
Obesity (Silver Spring). (2013) 21:E322-7. doi: 10.1002/0by.20107

27.Jarosz E, Gugushvili A. BMI and dissatisfaction with life: contextual factors and
socioemotional costs of obesity. Qual Life Res. (2022) 31:1167-77. doi: 10.1007/s11136-
021-02912-3

28. Kahneman D, Deaton A. High income improves evaluation of life but not
emotional well-being. Proc Natl Acad Sci USA. (2010) 107:16489-93. doi:
10.1073/pnas.1011492107

29. Steptoe A, Deaton A, Stone AA. Subjective wellbeing, health, and ageing. Lancet.
(2015) 385:640-8. doi: 10.1016/S0140-6736(13)61489-0

30. Hamer M, Stamatakis E, Steptoe A. Dose-response relationship between physical
activity and mental health: the Scottish health survey. Br ] Sports Med. (2009) 43:1111-4.
doi: 10.1136/bjsm.2008.046243

31. Stephens T. Physical activity and mental health in the United States and Canada:
evidence from four population surveys. Prev Med. (1988) 17:35-47. doi:
10.1016/0091-7435(88)90070-9

32. Asztalos M, Wijndaele K, De Bourdeaudhuij I, Philippaerts R, Matton L,
Duvigneaud N, et al. Specific associations between types of physical activity and
components of mental health. J Sci Med Sport. (2009) 12:468-74. doi: 10.1016/j.jsams.
2008.06.009

33. Chen LJ, Fox KR, Haase AM, Ku PW. Correlates of body dissatisfaction among
Taiwanese adolescents. Asia Pac J Clin Nutr. (2010) 19:172-9. doi: 10.6133/apjcn.
2010.19.2.03

34. Erikson EH. Childhood and society. New York: Norton (1950).

35. Erikson EH, Erikson JM. The life cycle completed (extended version). New York:
W.W. Norton & Company (1997).

36. Liang C, Wu PL, Lee PF, Ho CC. Association of regular leisure-time physical
activity with happiness among middle-aged and older adults in Taiwan. Int ] Environ Res
Public Health. (2021) 18:8175. doi: 10.3390/ijerph18158175

37.Chen YT, Lee PE, Lin CE, Chang A, Chung YC, Yeh CP, et al. Association of regular
leisure-time physical activity with self-reported body mass index and obesity risk among
middle-aged and older adults in Taiwan. Healthcare (Basel). (2021) 9:1719. doi:
10.3390/healthcare9121719

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1566383
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.2165/00007256-200636030-00005
https://doi.org/10.1186/s12891-015-0527-0
https://www.hpa.gov.tw/Pages/Detail.aspx?nodeid=3999&pid=15562&sid=11145
https://www.hpa.gov.tw/Pages/Detail.aspx?nodeid=3999&pid=15562&sid=11145
https://doi.org/10.1093/pubmed/fdv007
https://doi.org/10.1016/S2215-0366(15)00505-2
https://doi.org/10.1016/j.psychsport.2012.01.003
https://doi.org/10.1111/j.1758-0854.2009.01008.x
https://doi.org/10.1111/j.1758-0854.2009.01008.x
https://doi.org/10.2471/BLT.11.020411
https://doi.org/10.1007/s10519-015-9713-y
https://doi.org/10.1038/s41562-018-0307-6
https://doi.org/10.1186/1471-2458-9-88
https://doi.org/10.1073/pnas.1633144100
https://doi.org/10.1016/S0272-7757(97)00064-2
https://doi.org/10.1111/j.0963-7214.2004.00501001.x
https://doi.org/10.1007/s11205-004-6170-z
https://doi.org/10.1016/S0264-9993(02)00057-3
https://doi.org/10.1007/s12603-018-1127-0
https://doi.org/10.1136/bmj.1.6000.7
https://doi.org/10.1002/oby.20107
https://doi.org/10.1007/s11136-021-02912-3
https://doi.org/10.1007/s11136-021-02912-3
https://doi.org/10.1073/pnas.1011492107
https://doi.org/10.1016/S0140-6736(13)61489-0
https://doi.org/10.1136/bjsm.2008.046243
https://doi.org/10.1016/0091-7435(88)90070-9
https://doi.org/10.1016/j.jsams.2008.06.009
https://doi.org/10.1016/j.jsams.2008.06.009
https://doi.org/10.6133/apjcn.2010.19.2.03
https://doi.org/10.6133/apjcn.2010.19.2.03
https://doi.org/10.3390/ijerph18158175
https://doi.org/10.3390/healthcare9121719

Linetal.

38. Health Promotion Administration Ministry of Health and Welfare. Statistics of
health promotion 2018. Available online at: https://www.hpa.gov.tw/Pages/Detail.
aspx?nodeid=268&pid=12886 (Accessed August 5, 2024)

39. Veenhoven R. Greater happiness for a greater number. ] Happiness Stud. (2010)
11:605-29. doi: 10.1007/s10902-010-9204-z

40. Diener E. Subjective well-being. The science of happiness and a proposal for a
national index. Am Psychol. (2000) 55:34-43. doi: 10.1037/0003-066X.55.1.34

41.Jalali Z, Heidari A. The relationship between happiness, subjective well-being,
creativity and job performance of primary school teachers in Ramhormoz city. Int Educ
Stud. (2016) 9:45-52. doi: 10.5539/ies.vIn6p45

42. Myers DG, Diener E. The scientific pursuit of happiness. Perspect Psychol Sci.
(2018) 13:218-25. doi: 10.1177/1745691618765171

43. Argyle M, Martin M, Lu L. Testing for stress and happiness: the role of social and
cognitive factors In: CD Spielberger and IG Sarason, editors. Stress and emotion.
Washington DC: Taylor & Francis (1995). 173-87.

44, Diener E, Emmons RA, Larsen RJ, Griffin S. The satisfaction with life scale. J Pers
Assess. (1985) 49:71-5. doi: 10.1207/s15327752jpa4901_13

45. Goldberg DP, Gater R, Sartorius N, Ustun TB, Piccinelli M, Gureje O, et al. The
validity of two versions of the GHQ in the WHO study of mental illness in general health
care. Psychol Med. (1997) 27:191-7. doi: 10.1017/s0033291796004242

46. Kye SY, Park K. Health-related determinants of happiness in Korean adults. Int |
Public Health. (2014) 59:731-8. doi: 10.1007/s00038-014-0588-0

47. Godoy-Izquierdo D, Gonzélez-Hernandez J, Rodriguez-Tadeo A, Lara R, Ogallar
A, Navarrén E, et al. Body satisfaction, weight stigma, positivity, and happiness among
Spanish adults with overweight and obesity. Int ] Environ Res Public Health. (2020)
17:4186. doi: 10.3390/ijerph17124186

48. Yuen TWK, Chu WWL. Association between body mass index and happiness in
Africa, the Russian commonwealth, Europe, Latin America, and South Asia. Int |
Happiness Dev. (2019) 5:141-59. doi: 10.1504/IJHD.2019.099360

Frontiers in Public Health

08

10.3389/fpubh.2025.1566383

49. Bockerman P, Johansson E, Saarni SI, Saarni SE. The negative association of obesity
with subjective well-being: is it all about health? ] Happiness Stud. (2014) 15:857-67. doi:
10.1007/s10902-013-9453-8

50. Liu Y, Xu L, Hagedorn A. How is obesity associated with happiness? Evidence from
China. J Health Psychol. (2022) 27:568-80. doi: 10.1177/1359105320962268

51. Brownell KD, Puhl RM, Schwartz MB, Rudd LE. Weight bias: Nature,
consequences, and remedies. United States: Wiley-Blackwell (2005).

52. Owen PR, Laurel-Seller E. Weight and shape ideals: thin is dangerously in. ] Appl
Soc Psychol. (2000) 30:979-90. doi: 10.1111/j.1559-1816.2000.tb02506.x

53. Cawley J. The impact of obesity on wages. ] Hum Resour. (2004) 39:451-74. doi:
10.2307/3559022

54. Morris S. Body mass index and occupational attainment. ] Health Econ. (2006)
25:347-64. doi: 10.1016/j.jhealeco.2005.09.005

55. Puhl RM, Heuer CA. The stigma of obesity: a review and update. Obesity (Silver
Spring). (2009) 17:941-64. doi: 10.1038/0by.2008.636

56. Jari M, Qorbani M, Motlagh ME, Heshmat R, Ardalan G, Kelishadi R. Association
of overweight and obesity with mental distress in Iranian adolescents: the CASPIAN-III
study. Int ] Prev Med. (2014) 5:256-61. doi: 10.1007/s12529-015-9462-6

57. Swami V, Tran US, Stieger S, Voracek M. Associations between women’s body
image and happiness: results of the YouBeauty.Com body image survey (YBIS). J
Happiness Stud. (2015) 16:705-18. doi: 10.1007/s10902-014-9530-7

58. Weinberger NA, Kersting A, Riedel-Heller SG, Luck-Sikorski C. Body dissatisfaction
in individuals with obesity compared to normal-weight individuals: a systematic review and
meta-analysis. Obes Facts. (2016) 9:424-41. doi: 10.1159/000454837

59. Chao HL. Body image change in obese and overweight persons enrolled in weight
loss intervention programs: a systematic review and meta-analysis. PLoS One. (2015)
10:€0124036. doi: 10.1371/journal.pone.0124036

60. Neumark-Sztainer D, Levine MP, Paxton SJ, Smolak L, Piran N, Wertheim EH.
Prevention of body dissatisfaction and disordered eating: what next? Eat Disord. (2006)
14:265-85. doi: 10.1080/10640260600796184

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1566383
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.hpa.gov.tw/Pages/Detail.aspx?nodeid=268&pid=12886
https://www.hpa.gov.tw/Pages/Detail.aspx?nodeid=268&pid=12886
https://doi.org/10.1007/s10902-010-9204-z
https://doi.org/10.1037/0003-066X.55.1.34
https://doi.org/10.5539/ies.v9n6p45
https://doi.org/10.1177/1745691618765171
https://doi.org/10.1207/s15327752jpa4901_13
https://doi.org/10.1017/s0033291796004242
https://doi.org/10.1007/s00038-014-0588-0
https://doi.org/10.3390/ijerph17124186
https://doi.org/10.1504/IJHD.2019.099360
https://doi.org/10.1007/s10902-013-9453-8
https://doi.org/10.1177/1359105320962268
https://doi.org/10.1111/j.1559-1816.2000.tb02506.x
https://doi.org/10.2307/3559022
https://doi.org/10.1016/j.jhealeco.2005.09.005
https://doi.org/10.1038/oby.2008.636
https://doi.org/10.1007/s12529-015-9462-6
https://doi.org/10.1007/s10902-014-9530-7
https://doi.org/10.1159/000454837
https://doi.org/10.1371/journal.pone.0124036
https://doi.org/10.1080/10640260600796184

	Association between body mass index and happiness among young adults in Taiwan: a cross-sectional study
	1 Introduction
	2 Materials and methods
	2.1 Study design and participants
	2.2 Data collection
	2.3 Anthropometric variables and obesity status
	2.4 Happiness measures
	2.5 Statistical analysis

	3 Results
	4 Discussion
	5 Conclusion

	References

