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Abstract

Background: The relationship between weight problems and depression has been the focus of many studies;
however, results from these studies vary. The purpose of this study is to describe the association between depression
and BMI using data from a national sample of middle aged and older Koreans and to examine whether gender
moderates the relationship between depression and weight.

Methods: We used data from the Korean Longitudinal Study of Aging (KLoSA). Of the 7,920 respondents that
participated in KLoSA in 2010, 7,672 adults aged between 50 and 102 years were included in the final analysis.
The relationship between depression and obesity status was examined in both the full sample and in sub-samples
stratified by gender. The observed U-shaped association between obesity status and CES-D score was tested by
regressing CES-D score on linear and quadratic terms of BMI scores.

Results: The distribution of CES-D scores by respondents’ obesity status (i.e., underweight, normal weight, overweight,
obese and severely obese) showed a U-shaped association. Specifically, the highest CES-D scores were found in
underweight individuals; this was followed by the severely obese and obese groups in the full sample and in
gender-specific subsamples. The lowest CES-D scores were found in the overweight group when considering the
entire population and males alone and in the normal weight group for females. This U-shaped association between
CES-D and obesity status was confirmed by a model in which CES-D scores were regressed on BMI scores and other
covariates.

Conclusions: This study found a U-shaped association between BMI and levels of depressive symptoms among adults
in Korea overall and also within each gender. Specifically, the highest level of depressive symptoms was found among
the underweight, followed by the severely obese and then the obese. Slightly different patterns between male and
female adults were found regarding the weight status associated with the fewest depressive symptoms.

Keywords: Body mass index, Depressive symptoms, U-shaped relationship, Middle aged and older adults, Korean
Longitudinal Study of Aging (KLoSA)
Background
Both depression and weight problems are common, and
they are increasing public health concerns [1-3]. Depres-
sion is estimated to affect 350 million people, according
to the World Health Organization [4]. Since 1980, the
prevalence of obesity has been increasing steadily world-
wide and has nearly doubled [5]. Therefore, the burden
of disease and the associated economic costs stemming
from depression and obesity are great [4,5].
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In recent years, the relationship between weight prob-
lems and depression has been the focus of much re-
search; however, the results from current studies are
inconsistent. Both positive [6-9] and negative [10,11]
associations have been found; in addition, several studies
found no association [12,13]. These results suggest that
not all people in the general population whose weight is
outside the recommended range experience psycho-
logical problems such as depression, and there could be
specific factors affecting certain individuals. Socio-
demographic factors are potential moderators and me-
diators of the relationship between depression and
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weight problems and may explain the controversial
findings [14].
Gender has been hypothesized as a potential moder-

ator of the relationship between depression and obesity.
However, there are conflicting results with respect to
this as well. Several studies found that obesity was a sig-
nificant predictor of depression in females but not in
males [15-17]. In contrast, a large population-based
study in adults found a significant depression-obesity re-
lationship in males but not in females [18]. McCrea
et al. [6] reported that there was a positive association
between mental disorders and Body Mass Index (BMI)
in young women, whereas the relationship in young men
was U-shaped; the risk of depression was higher in both
obese and underweight males. Other studies found no
gender discrepancy [8,12].
The relationship between weight and depression may

be different in middle-aged and older adults compared
to younger adults because functional limitations and
medical comorbidities related to aging may lead to
weight change and also be associated with mood change
[12]. However, many cross-sectional studies exploring
the association between BMI and depression excluded
elderly people. Furthermore, several studies that focused
on people aged 50 years and over suggested contradict-
ory results [8,12,17]. In addition, the majority of them
sampled Western populations, and few studies were
conducted in Asian populations [13,19]. Therefore, a
population-based study of the Korean elderly may be
helpful in clarifying the association between BMI and
depression. In addition, most studies were focused on
overweight individuals; therefore, there is a need for a
survey on both overweight and underweight individuals
to be conducted. This analysis explores the full range of
BMI classes, overweight or obese, normal weight, and
underweight, and is stratified by gender. The purpose of
this study is to evaluate the association between depres-
sion and BMI in a large representative sample of middle
aged and older Korean individuals and examine whether
the relationship between depression and weight differs
by gender.

Methods
Data and subjects
We used data from the Korean Longitudinal Study of
Aging (KLoSA), which was obtained from a public re-
pository [20]. The Korean Labor Institute conducted
KLoSA, which was funded by the Korean Ministry of
Labor. Data were collected every other year beginning in
2006. There were 7,920 respondents who participated in
Wave 3 of the KLoSA in 2010; descriptive statistics re-
garding the respondents are presented in Table 1.
Among these, there were 245 respondents who either
did not answer questions regarding depression (n = 52)
or did not have available BMI data (n = 195). Addition-
ally, educational data were not available for three
respondents, which resulted in 7,672 cases that were in-
cluded in the final regression analysis. This study was
approved by the Institutional Review Board of the Cath-
olic University of Korea; we received a waiver of in-
formed consent because the data were obtained from a
public database.

Variables
Dependent variables
The presence of depressive symptoms was assessed by
the Korean version of the Center for Epidemiologic
Studies Depression Scale (CES-D) survey. The CES-D
10, a simplified form of the CES-D, is a questionnaire
composed of 10 questions and was developed as a de-
pressive symptom screening scale for epidemiological in-
vestigations [21]. In the Korean version of the CES-D
10, answers to questions regarding the frequency of ex-
periencing depressive symptoms during the past week
were composed of four choices (0 = ‘occasionally’ (less
than one day); 1 = ‘sometimes’ (from one to two days);
2 = ‘often’ (from three to four days); 3 = ‘at all times’ (from
five to seven days). A depression score was obtained by
calculating the total score of the 10 items, which ranged
from 0 to 30; higher scores indicated more severe depres-
sive symptoms (Cronbach’s alpha = .861 in this sample).

Independent variables
BMI is commonly used to assess body fat composition
and was defined as weight in kilograms divided by height
in meters squared (kg/m2). BMI values were calculated
with self-reported weight and height. In this study, par-
ticipants were classified as underweight, normal weight,
overweight, obese or severely obese based on World
Health Organization Western Pacific Region suggested
revised Asia-Pacific criteria (less than 18.5 kg/m2, be-
tween 18.5 kg/m2 and 23 kg/m2, between 23 kg/m2 and
25 kg/m2, between 25 kg/m2 and 30 kg/m2 and more
than 30 kg/m2, respectively).
Other covariates were defined using a questionnaire

from the KLoSA. Marital status was classified into two
groups: married and not married (i.e., divorced, parted
by death, separated or single). Level of education was di-
vided into four groups: college or higher, high school
graduate, middle school graduate and elementary school
or lower. Employment status was either employed or un-
employed. Participants were asked to rate their health
status on a five-point Likert scale (1 corresponding to
“very good” and 5 to “very bad”).

Statistical analysis
Descriptive analyses were conducted to provide sum-
mary statistics of the sample characteristics. Due to



Table 1 Characteristics of study sample stratified by gender

Variable Total Male Female

(N = 7,920) (N = 3,412) (N = 4,508)

Mean (SD) Mean (SD) Mean (SD)

Age (years) 66.3 (10.6) 65.8 (10.0) 66.6 (10.9)

CESD scores 7.53 (5.64) 8.02 (5.80) 6.89 (5.35)

N % N % N %

Marital status

Married 6,143 77.6 3,120 91.4 3,023 67.1

Not married 1,777 22.4 292 8.6 1,485 32.9

Education

Elementary school or lower 3,723 47.0 1,074 31.5 2,649 58.8

Middle school 1,328 16.8 600 17.6 728 16.2

High school 2,110 26.7 1,174 34.4 936 20.8

College or higher 756 9.6 563 16.5 193 4.3

Employed

Not employed 4,523 57.1 1,417 41.5 3,106 68.9

Employed 3,397 42.9 1,995 58.5 1,402 31.1

Self-rated health status

Very bad 448 5.7 167 4.9 281 6.2

Bad 1,937 24.5 648 19.0 1,289 28.6

Neutral 2,949 37.2 1,209 35.4 1,740 38.6

Good 2,407 30.4 1,290 37.8 1,117 24.8

Very good 179 2.3 98 2.9 81 1.8

Obesity status

Underweight 349 4.5 151 4.5 198 4.5

Normal 3,382 43.8 1,439 42.9 1,943 44.4

Overweight 2,225 28.8 1,094 32.6 1,131 25.9

Obese 1,663 21.5 641 19.1 1,022 23.4

Severely obese 106 1.4 28 0.8 78 1.8
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gender differences in the relationship between depres-
sion and obesity status, results of a gender-stratified
analysis were also provided. The relationship between
depression and obesity status for the overall sample and
the single gender samples were examined using a set of
graphs. We have tested the significance of the inter-
action between gender and obesity status on CES-D
score. The U-shaped association between obesity status
and CES-D score was tested using a regression model
of CES-D score on linear and quadratic terms of BMI
scores.

Results
Socio-demographic characteristics of the study partici-
pants are presented in Table 1. There were 7,920 adults
aged between 50 and 102 years (Mean (SD) = 66.3
(10.6)) included in this study; 4,508 (56.9%) were female.
Over three-quarters (77.6%) of the participants were
married. Almost half the participants (47%) reported
having no education past elementary school; 17% were
middle school graduates, 27% were high school gradu-
ates, and only one out of 10 had a college or graduate
degree. Fewer than half (43%) were employed at the time
of study. Less than a third of the participants reported
their health status as very bad (6%) or bad (25%), while
30% reported good and 2% very good health. Socio-
economic characteristics such as age (t = 3.23, p = .001),
marital status (χ2(1) = 663.50, p < .001), education level
(χ2(3) = 749.45, p < .001), employment status (χ2(1) =
593.94, p < .001), self-rated health status (χ2(4) = 203.01,
p < .001), and obesity status (χ2(4) = 59.55, p < .001) were
significantly different by gender.
Level of depressive symptoms measured by CES-D 10

was higher for female (Mean (SD) = 8.02 (5.80)) than for
male (Mean (SD) = 6.89 (5.35)) (Table 1). Figure 1 shows
the overall relationship between depression and obesity
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Figure 1 Distribution of CESD-10 scores by obesity status.
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status. The CES-D 10 measure of depression was highest
among those who were underweight (Mean (SD) = 10.6
(6.7)) followed, in order, by the severely obese (Mean
(SD) = 8.4(5.9)), normal (Mean (SD) = 7.5(5.6)) and
obese (Mean (SD) = 7.4(5.4)) groups; depression was
lowest among overweight individuals (Mean (SD) = 7.0
(5.2)). The differences between the CES-D 10 scores of
the different BMI groups were significant (F(4, 7670) =
32.2, p < .001); this held for both males (F(4, 3336) =
17.0, p < .001) and females (F(4, 4329) = 18.4, p < .001).
As shown in Figure 2, however, the distribution of
CES-D 10 scores by obesity status differed significantly
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Figure 2 Distribution of CESD-10 scores by obesity status and gender
between genders (F(4, 7665) = 3.8, p = .004). Specifically,
the least depressed group of males consisted of those
who were overweight (Mean (SD) = 6.3(4.9)); in con-
trast, for females, the least depressed group consisted
of those in the normal weight range (Mean (SD) = 7.7
(5.4)).
Figures 1 and 2 also show that the association between

obesity status (i.e., underweight, normal weight, over-
weight, obese and severely obese) and depression was U-
shaped. Specifically, the highest CES-D scores were
found in the underweight and severely obese groups
while the lowest were in the overweight group for the
ght Obese Severely obese
ity status

 Female

.
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total and male samples and in the normal weight group
for females.
Results from a model of CES-D score regressed on lin-

ear and quadratic BMI scores are summarized in Table 2.
After controlling for socio-demographic and health-
related characteristics including gender, age, marital sta-
tus, education level, employment status, and self-rated
health status, the quadratic effect of BMI on CES-D
score was positive and significant [B(S.E) = 0.020(0.005),
p < .001]; this was found in models for both males [B(S.
E) = 0.015(0.008), p = .045] and females [B(S.E) = 0.022
(0.006), p < .001] (Table 2). These results were consistent
with the findings presented in Figure 1.

Discussion
In this study, we analyze the relationship between obes-
ity, measured by BMI, and depression, measured by the
CSE-D 10. As a result, we revealed that there was a rela-
tionship between BMI and depressive symptoms; how-
ever, it was not linear but U-shaped. In addition,
through multiple regression analyses which controlled
for key socio-demographic variables, we confirmed that
BMI had a quadratic curve linear relationship with
depression.
Until now, most results from studies that analyzed the

relationship between obesity and depression revealed a
positive one [7,9,22,23]. This means higher levels of de-
pression are associated with increased obesity. However,
Table 2 Regression analysis of CES-D 10 on BMI, BMI-squared

Total (N = 7,672)

B SE (B) 95% CI

Gender

Male (reference)

Female −0.19 0.13 (−0.44, 0.07)

BMI −1.01 *** 0.22 (−1.44, −0.58

BMI-squared 0.02 *** 0.00 (0.01, 0.03)

Age 0.01 0.01 (−0.01, 0.02)

Education

Elementary school or lower (reference)

Middle school graduate −0.52 ** 0.17 (−0.86, −0.18

High school graduate −0.73 *** 0.16 (−1.04, −0.41

College or higher −1.37 *** 0.22 (−1.81, −0.94

Employment status

Not employed (reference)

Employed −0.86 *** 0.13 (−1.12, −0.6)

Marital status

Not married (reference)

Married −1.04 *** 0.15 (−1.34, −0.74

Self-rated health status −2.07 *** 0.07 (−2.21, −1.93

Note: *p < .05, **p < .01, ***p < .001; B: regression coefficient; The Center for Epidem
there were several studies that demonstrate a negative a
relationship (i.e., higher levels of depression were associ-
ated with lower levels of obesity), no association or
mixed results [11-13]. While most studies from western
countries showed that there is a positive relationship be-
tween obesity and depression, in Asian countries such as
Japan, Taiwan and Hong Kong their studies showed
negative relationship from the elderly [24-26]. A possible
explanation for the varying results is that variables such
as gender, age, socioeconomic status, ethnic group, na-
tionality, health status, etc. affect the relationship be-
tween obesity and depression [27].This study identified a
key finding that obesity status was associated with de-
pressive symptoms but the relationship was not linear.
Severely obese and underweight individuals exhibit high
degrees of depressive symptoms; this is especially true in
the underweight group. The overweight group rests at
the bottom of the U-shaped relationship. There are pre-
vious studies that have demonstrated the relationship
between BMI and depression is U-shaped [6,23,28,29].
Despite the fact that the nationality, age range and eth-
nic group represented in this sample were different from
those in previous studies, this study confirmed the same
result. Furthermore, unlike previous studies that showed
only non-linear relationship using a graph, we tested and
found that the U-shaped relationship between BMI and
depressive symptoms was valid even after controlling for
socio-economic variables. In a future research, other
, and other covariates stratified by gender

Male (N = 3,340) Female (N = 4,332)

B SE (B) 95% CI B SE (B) 95% CI

) −0.81 * 0.35 (−1.5, −0.12) −1.10 *** 0.28 (−1.65, −0.55)

0.02 * 0.01 (0, 0.03) 0.02 *** 0.01 (0.01, 0.03)

−0.01 0.01 (−0.03, 0.01) 0.02 0.01 (0, 0.04)

) −0.77 ** 0.25 (−1.26, −0.28) −0.28 0.24 (−0.74, 0.18)

) −0.64 ** 0.22 (−1.07, −0.21) −0.80 ** 0.23 (−1.26, −0.34)

) −1.65 *** 0.26 (−2.17, −1.14) −0.79 0.41 (−1.59, 0.01)

−1.68 *** 0.29 (−2.26, −1.11) −0.73 *** 0.19 (−1.11, −0.36)

) −1.31 *** 0.20 (−1.69, −0.92) −0.54 ** 0.18 (−0.9, −0.18)

) −1.89 *** 0.10 (−2.08, −1.69) −2.20 *** 0.10 (−2.39, −2.01)

iologic Studies Depression Scale (CES-D), Body Mass Index (BMI).
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mental illnesses should be explored because previous
studies have demonstrated that not only depression but
also other mental illnesses are associated with obesity
[6,30].
In this study, we found overweight group had the low-

est score of depressive symptoms. It implies we might
have to reconsider the current understanding about the
relationship between overweight and health status,
which views being overweight as not only a precursor to
obesity but also as a critical risk factor of poor health
outcomes. Several recently released studies found that
health status in the overweight group was the same as or
better than in the normal weight group. They suggest
that standards for obesity and management of the over-
weight group may need to be changed [31-34].We draw
attention to the fact that depressive symptom were high-
est in the underweight group. With the rise of obesity in
the population, social interest and healthcare policies are
focused on the obesity problem; however, we should also
pay attention to the health problems of the underweight
group. The portion of the population that is under-
weight, particularly among seniors and adolescents, is
not small and their health problems are severe in devel-
oped countries [35-38]. Because our analysis did not
control for all potential confounders of the relationship
between underweight and depressive symptoms, future
studies are warranted that include further controls for
socioeconomic status and health.
In this study, the relationship between BMI and de-

pressive symptoms differed by gender. Previous studies
that analyzed the relationship between obesity and de-
pression revealed that it differed by gender [17,20,39].
This may be explained by the fact that physical, socio-
economic and environmental factors affect men and
women differently [40]. In this study, the reason that
women in the normal weight group had the lowest de-
gree of depressive symptoms, lower than that of the
overweight group, may be related to the fact that social
interest in women’s weight and appearance is excep-
tionally high in Korean society. Therefore, women are
under strong pressures and exhibit stress related to
weight [41].
This study is limited by its cross-sectional nature and

its target age group, seniors over 50 years of age; there-
fore, future studies that analyze the relationship between
obesity and depression in a wider range of subjects are
warranted. In particular, certain answers should be ob-
tained via a longitudinal approach that analyzes the in-
fluence of weight change on mental health. The fact that
obesity is only measured by BMI is another limitation of
this study. BMI data could be under or over reported be-
cause they were self-reported. Considering the limita-
tions of BMI, future studies that analyze the relationship
between obesity and depression via other metrics are
needed; other indicators of obesity include waist meas-
urement and thigh circumference.

Conclusions
In this study, we analyzed the relationship between BMI
and depressive symptoms, as measured by the CSE-D
10, in a target population of middle-aged and older
people (i.e., those >50 years of age). We controlled for
key socio-demographic variables and confirmed that
BMI had a quadratic effect on depressive symptoms.
The depressive symptoms in the underweight and se-
verely obese groups were highest. In contrast, the nor-
mal weight and overweight groups had the lowest
depression levels, and there was a difference between
men and women. This study shows that we need to
focus more on the mental health of low-weight middle
aged and older people beyond former viewpoint of posi-
tive association between obesity and depression. Future
studies regarding the association between changes in
weight and depressive symptoms are needed for
causality.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
JN, YK, and JK conceived of the study, participated in its design and data
analysis, and discussed data analysis results. JK performed the statistical
analysis. JP participated in reviewing the relevant literature and helped to
draft the manuscript. All authors read and approved the final manuscript.

Acknowledgements
This work was supported by a special research grant from Seoul Women’s
University (2014).

Author details
1Department of Healthcare Management, Eulji University, Seongnam, Korea.
2Department of Humanities and Social Medicine, College of Medicine and
Catholic Institute for Healthcare Management, the Catholic University of
Korea, Seoul, Korea. 3University of Maryland School of Nursing, Baltimore,
MD, USA. 4Department of Social Welfare, Seoul Women’s University, Rm.
#721, Insa-Kwan Bldg., 126 Kongneung 2-Dong, Nowon-Ku, Seoul, Korea.

Received: 28 September 2014 Accepted: 19 March 2015

References
1. Andersen I, Thielen K, Bech P, Nygaard E, Diderichsen F. Increasing

prevalence of depression from 2000 to 2006. Scand J Public Health.
2011;39:857–63.

2. Seidell JC. Epidemiology of obesity. Semin Vasc Med. 2005;5:3–14.
3. von Ruesten A, Steffen A, Floegel A, van der ADL, Masala G, Tjonneland A,

et al. Trend in obesity prevalence in European adult cohort populations
during follow-up since 1996 and their predictions to 2015. PLoS One.
2011;6:e27455.

4. World Health Organization. Depression: a global public health concem.
2012. Available: http://www.who.int/mental_health/management/
depression/who_paper_depression_wfmh_2012.pdf.

5. World Health Organization. Obesity and overweight. 2013. Available: http://
www.who.int/mediacentre/factsheets/fs311/en/.

6. McCrea RI, Berger YG, King KB. Body mass index and common mental
disorders: exploring the shape of the association and its moderation by age,
gender and education. Int J Obes. 2012;36:414–21.

7. Ohayon MM. Epidemiology of depression and its treatment in the general
population. J Psychiatr Res. 2007;41:207–13.

http://www.who.int/mental_health/management/depression/who_paper_depression_wfmh_2012.pdf
http://www.who.int/mental_health/management/depression/who_paper_depression_wfmh_2012.pdf
http://www.who.int/mediacentre/factsheets/fs311/en/
http://www.who.int/mediacentre/factsheets/fs311/en/


Noh et al. BMC Public Health  (2015) 15:310 Page 7 of 7
8. Sachs-Ericksson N, Burns AB, Gordon KH, Eckel LA, Wonderlich SA, Corsby
RD, et al. Body mass index and depressive symptoms in older adults: the
moderating roles of race, sex, and socioeconomic status. Am J Geriatr
Psychiatry. 2007;15:815–25.

9. Zhong W, Cruickshanks KJ, Schubert CR, Nieto FJ, Huang G, Klein BEK, et al.
Obesity and depression symptoms in the Beaver Dam offspring study
population. Depress Anxiety. 2010;27:846–51.

10. Crisp AH, Queenan M, Sittampaln Y, Harris G. ‘Jolly fat’ revisited. J Psychosom
Res. 1980;24:233–41.

11. Palinkas LA, Wingard DL, Barrett-Connor E. Depressive symptoms in the
overweight and obese older adults: a test of the ‘jolly fat’ hypothesis.
J Psychosom Res. 1996;40:59–66.

12. Forman-Hoffman VL, Yankey JW, Hillis SL, Wallace RB, Wolinsky FD. Weight
and depressive symptom in older adults: direction of influence? J Gerontol:
Soc Sci. 2007;62B:S43–51.

13. Ohayon MM, Hong SC. Prevalence of major depressive disorder in the
general population of South Korea. J Psychiatr Res. 2006;40:30–6.

14. Friedman MA, Brownell KD. Psychological correlates of obesity: moving to
the next generation. Psychol Bull. 1995;117:3–20.

15. McIntyre RS, Konarski JZ, Wilkins K, Soczynska JK, Kennedy SH. Obesity in
bipolar disorder and major depressive disorder; results from a national
community health survey on mental health and well-being. Can J Psychiatr.
2006;51:274–80.

16. Scott KM, Bruffaerst R, Simon GE, Alonso J, Angermeyer M, Girolamo DG,
et al. Obesity and mental disorders in the general population: results from
the world mental health surveys. Int J Obes. 2007;32:192–200.

17. Wild B, Herzog W, Lechner S, Niehoff D, Brenner H, Müller H, et al. Gender
specific temporal and cross-sectional associations between BMI-class and
symptoms of depression in the elderly. J Psychosom Res. 2012;72:276–382.

18. Gariepy G, Wang J, Lesage AD, Schmitz N. The longitudinal association from
obesity to depression: results from the 12-year National Population Health
Survey. Obesity (Silver Spring). 2010;18:1033–8.

19. Yu N, Chen C, Liu C, Chau Y, Chang C. Association of body mass index and
depression symptoms in a Chinese community population: results from the
health promotion knowledge, attitudes and performance survey in Taiwan.
Chang Gung Med J. 2011;34:620–7.

20. Korean Longitudinal Study of Aging. Available: http://survey.keis.or.kr/.
21. Irwin M, Artin KH, Oxman MN. Screening for depression in the older adult:

Criterion validity of the 10-item Center for Epidemiological Studies
Depression Scale (CES-D). Int Arch Med. 1999;159(15):1701–4.

22. Roberts RE, Deleger S, Strawbridge WJ, Kaplan GA. Prospective association
between obesity and depression: evidence from the Alameda County
Study. Int J Obes. 2003;27:514–21.

23. De Wit L, Luppino F, van Straten A, Pennix B, Zitman F, Cuijpers P.
Depression and obesity: a meta-analysis of community-based studies.
Psychiatry Res. 2010;178:230–5.

24. Li ZB, Ho SY, Chan WM, Ho KS, Li MP, Leung GM, et al. Obesity and
depressive symptoms in Chinese elderly. Int J Geriatr Psychiatry. 2004;19:68–74.

25. Kuriyama S, Koizumi Y, Matsuda-Ohmori K, Seki T, Shimazu T, Hozawa A,
et al. Obesity and depressive symptoms in elderly Japanese: the Tsurugaya
Project. J Psychosom Res. 2006;60:229–35.

26. Kuo SY, Lin KM, Chen CY, Chuang YL, Chen WJ. Depression trajectories and
obesity among the elderly in Taiwan. Psychol Med. 2011;41:1665–76.

27. Faith MS, Butryn M, Wadden TA, Fabricatore A, Nguyen AM, Heymsfield SB.
Evidence for prospective associations among depression and obesity in
population-based studies. Int J Obes Relat Metab Disord. 2011;12:e438–53.

28. Carpenter KM, Hasin DS, Allison DB, Faith MS. Relationships between obesity
and DSMIV major depressive disorder, suicide ideation, suicide attempts:
results from a general population study. Am J Public Health. 2000;90:251–7.

29. Johnston E, Johnson S, McLeod P, Johnston M. The relation of body mass
index to depressive symptoms. Can J Public Health. 2004;95:179–83.

30. Becker ES, Margraf J, Turke V, Soeder U, Neumer S. Obesity and mental
illness in a representative sample of young women. Int J Obes.
2001;25(Suppl1):S5–9.

31. Istvan MM, Wilma JN, Johan PM, Anton EK. Life expectancy and life
expectancy with disability of normal weight, overweight, and obese
smokers and nonsmokers in Europe. Obesity. 2011;19:1451–9.

32. Flegal KM, Graubard BI, Williamson DF, Gail MH. Excess deaths associated
with underweights, overweight, and obesity. JAMA. 2005;293:1861–7.

33. Flegal KM, Graubard BI, Williamson DF, Gail MH. Cause-specific excess deaths
associated with underweight, and obesity. JAMA. 2007;298:2028–37.
34. Flegal KM, Kit BK, Orpana H, Graubard BI. Association of all-cause mortality
with overweight and obesity using standard body mass index categories: a
systematic review and meta-analysis. JAMA. 2013;309:71–82.

35. Diehr P, Bild DE, Harris TB, Duxbury A, Siscovick D, Rossi M. Body mass index
and mortality in nonsmoking older adults: the cardiovascular health study.
Am J Public Health. 1998;88:623–9.

36. Ford DW, Hartman TJ, Still C, Wood C, Mitchell DC, Erickson P, et al. Body
mass index, poor diet quality, and health-related quality of life are associated
with mortality in rural older adults. J Nutr Gerontol Geriatr. 2014;33:23–34.

37. Winter JE, Maclnnis RJ, Wattanapenpaiboon N, Nowson CA. BMI and
all-cause mortality in older adults: a meta-analysis. Am J Clin Nutr.
2014;99:875–90.

38. Lazzeri G, Rossi S, Kelly C, Vereecken C, Ahluwalia N, Giacchi MV. Trends in
thinness prevalence among adolescents in ten European countries and the
USA (1998–2006): a cross sectional survey. Public Health Nutr. 2013;24:1–9.

39. Lim W, Thomas SK, Bardwell AW, Dimsdale EJ. Which measures of obesity
are related to depressive symptoms and in whom? Psychosomatics.
2008;49:23–8.

40. Lovejoy JC, Sainsbury A. Stock Conference 2008 Working Group (2009) Sex
differences in obesity and the regulation of energy homeostasis. Obes Rev.
2009;10.2:154–67.

41. Kim DS, Kim HS, Cho YT E, Cho SI. The effects of actual and perceived body
weight on unhealthy weight control behaviors and depressed mood
among adult women in Seoul, Korea. J Prev Med Public Health.
2008;41:323–30.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://survey.keis.or.kr/

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Data and subjects
	Variables
	Dependent variables
	Independent variables

	Statistical analysis

	Results
	Discussion
	Conclusions
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

