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PERSONALITY AND BODY MASS INDEX IN ELDERLY PEOPLE
LIVING IN THE COMMUNITY IN JAPAN
H. Iwasa1,2, I. Kai1, Y. Masui2, Y. Gondo3, C. Kawaai2, H. Inagaki2

Abstract: Objective: To examine the relationship between personality and body mass index (BMI) in a sample of elderly Japanese
people living in the community. Design: We used a cross-sectional study design. Setting: We conducted the study in a community
setting. Participants: We studied 950 individuals (401 men and 549 women) aged 65–77 years. Measurements: The participants selfreported their height and weight and we used these to calculate their BMIs. We divided the participants into three groups:
underweight (BMI < 18.5), normal (BMI 18.5–24.9) and overweight (BMI ≥ 25.0). We administered the Eysenck Personality
Inventory (EPI) to assess the personality traits of neuroticism and extraversion. After stratifying the data by sex, we performed
multivariate logistic regressions adjusted for age, presence of chronic diseases, and instrumental activities of daily living for each
personality trait to test the correlations between personality and BMI (underweight and overweight). Results: The proportions of
underweight, normal and overweight individuals were identical between sexes, being 11.7%, 71.3% and 16.9% in men and 12.6%,
67.8% and 19.7% in women, respectively. Logistic regression showed that neuroticism was associated with being underweight both
in men (1-standard-deviation [SD] increment; odds ratio [OR] = 1.59, p < 0.01) and women (OR = 1.37, p < 0.01), and that
extraversion was associated with being overweight in men (OR = 1.32, p < 0.05), and negatively associated with being underweight
in women (OR = 0.70, p < 0.01). Conclusion: Our results suggest that neurotic older men and women are more likely to be
underweight, that extraverted elderly men are more likely to be overweight, and that extraverted elderly women are less likely to
be underweight.
Key words: Body mass index, community elderly, extraversion, neuroticism, personality.

Introduction
Body mass is known to be associated with major health
issues in the middle-aged and elderly, including
mortality (1, 2), cancer (3), heart disease (4), and diabetes
(5). Therefore, it is important to understand the factors
that affect body mass and to apply interventions that
have been shown to be effective in achieving weight
control (6, 7). Previous studies have shown that not only
genetic, but also environmental and behavioral factors,
have important impacts on body mass (8, 9).
Personality is one of the behavioral factors that has an
impact on body mass, because it is a critical determinant
of eating behaviors, including problematic ones such as
overeating and refusal of food (10, 11), and of health
behaviors such as smoking (12), alcohol consumption
(13), and regularity of exercise (14). Personality refers to
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an enduring set of traits and characteristics that influence
one’s thoughts, feelings and behavior. Of the personality
traits, “neuroticism” and “extraversion” have been
widely studied in health science research (15).
Neuroticism denotes a tendency to be vulnerable to
psychological distress; neurotic people are more prone to
experiencing negative emotions, such as depression,
anxiety and anger. Extraversion indicates a tendency to
be sociable, active and to experience positive emotions;
extraverted individuals are more inclined to engage in
social interactions.
Recent studies of adults have reported correlations
between personality and body mass as assessed by body
mass index (BMI) (16–21). In Japan, Kakizaki (22)
examined the relationships between personality and BMI
in middle-aged subjects and showed that various
personality factors are associated with being both overand underweight. However, the application of findings
from middle-aged subjects to the elderly is problematic,
because studies in geriatrics have found that different
factors contribute to the health status of younger and
older people (23–25). Thus, investigation of the
relationship between personality and BMI in the elderly
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is necessary. The present study used a cross-sectional
design to examine the relationships between two
domains of personality traits (neuroticism and
extraversion) and being under- and overweight, as
assessed by BMI, in elderly Japanese subjects living in the
community.

We divided participants into the following three
categories: underweight (BMI < 18.5), normal (BMI:
18.5–24.9), overweight (BMI 25.0), according to World
Health Organization guidelines (28, 29).

Covariates

Methods

Data collected in 1993 on age, presence of chronic
disease and instrumental activities of daily living (IADL,
measured by the Tokyo Metropolitan Institute of
Gerontology Index of Competence) (30), were used as
covariates in tests for independent associations between
personality traits and BMI. The participants self-reported
the presence of chronic disease, which we defined as
having at least one of the following: cancer, diabetes,
heart disease or stroke.

Participants
Data for the present study were derived from the
Longitudinal Interdisciplinary Study on Aging conducted
by the Tokyo Metropolitan Institute of Gerontology (26,
27). This study aimed to clarify longitudinal changes in
psychological and physical functioning in middle-aged
and elderly people living in the community, and to
explore healthy lifestyles and ways of coping with many
of the challenges of old age, such as stressful life events,
chronic diseases, disabilities and bereavement. The study
took place in Itabashi ward, which is located in northern
Tokyo. In 1991, we systematically selected a sample of
4440 residents (aged 50–74 years) from the municipal
resident registration files in Itabashi ward. We acquired
3097 complete sets of data in a first-round home-visit
survey in 1991. We then carried out follow-up interviews
every year until 2000.
We acquired 2480 complete sets of data in the third
round of the survey in 1993. Of the 2480 participants who
took part in the third round of the survey, we used only
data from the 963 who were aged 65 years and over in
1993. Of these, we excluded 13 people for whom
measurements of height were missing. After these
exclusions, we analyzed the data of the remaining 950
individuals (401 men and 549 women).

Statistical analysis
To clarify the significance of differences between sexes
in the measured characteristics, we used Student’s t-tests
for continuous measures and χ² tests for categorical
measures. After stratifying by sex, we used logistic
regression analyses controlled for age, presence of
chronic disease and IADL to test for independent
relationships between each personality trait and BMI. We
conducted logistic regression analyses according to each
personality trait. We performed all statistical procedures
with SAS version 9.2 software (SAS Institute, Cary, NC).

Ethical considerations
The study was explained to all participants, who were
advised that: 1) their participation would be entirely
voluntary; 2) they could withdraw from the study at any
time; and 3) if they chose not to participate or to
withdraw, then they would not be disadvantaged in any
way. The study was approved by the Ethics Committee of
the Tokyo Metropolitan Institute of Gerontology.

Personality traits
We administered the Japanese version of the Eysenck
Personality Inventory (EPI) (15) to assess the personality
traits of neuroticism and extraversion. The EPI requires
participants to answer “yes” or “no” to each of 48
statements. We totaled their responses to get scores for
each trait (range from 0–24). Higher scores indicate
stronger expression of the trait. In our study, Cronbach’s
alpha coefficients for neuroticism in men and women and
extraversion in men and women were 0.84, 0.86, 0.63 and
0.64, respectively.

Results
Table 1 shows relevant characteristics of participants,
including age, number of years of education, presence of
chronic disease, proportion living alone, subjective health
status, IADL score, grip strength, distribution of total
scores for each personality scale and BMI. Men were
more likely to have been educated to a higher level (p <
0.01) and less likely to be living alone (p < 0.01), had
better subjective health status (p < 0.01), lower scores on
the IADL (p < 0.01), stronger grip strength (p < 0.01), and
lower neuroticism scores (p < 0.01) than women. The
proportions of underweight, normal and overweight
individuals were similar in each sex, being 11.7%, 71.3%,

Outcome measures
The participants self-reported their body weights and
heights. We calculated BMI as follows: weight in
kilograms divided by height in meters squared (kg/m2).
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and 16.9% in men and 12.6%, 67.8%, and 19.7% in
women, respectively.

extraverted elderly women are less likely to be
underweight.
The relationship we identified between personality
and BMI may not reflect a true correlation because other
factors may have confounded our findings. However, this
possibility is low because we found significant
relationships between personality and BMI even after
adjustment for possible confounders such as chronic
disease and IADL scores.
Our results show that neurotic older men and women
are more likely to be underweight. These findings are
consistent with a previous study that reported similar
correlations in middle-aged individuals in Japan (22).
Numerous studies have reported that, in the elderly,
underweight individuals have a higher mortality than do
those of normal weight (1, 2, 34–37). In addition,
neuroticism affects health status because neurotic people
are prone to experiencing more negative emotions and
stressful feelings, both of which are associated with an
increased risk of poor health. Previous studies also
reported that neuroticism was a risk factor for mortality
in the elderly (31–33). Therefore, the tendency for
neurotic elderly individuals to be more prone to being
underweight may be disadvantageous to their health.
Our results showed that extraverted elderly men are
more likely to be overweight, whereas extraverted elderly
women are less likely to be underweight. These trends
are in part consistent with a previous study that reported
similar correlations in middle-aged individuals in Japan
(22). Both this study and the present one suggest that
extraverted individuals are less likely to lose weight.
Since, as formerly stated, being underweight is a
mortality risk in the elderly (1, 2, 34–37), a tendency not
to be underweight may be desirable in regard to
maintaining good health. Is being overweight harmful to
health among the elderly? According to one metaanalytic report, being overweight is no longer a mortality
risk in the elderly (38). In addition, more recent studies
have reported that, in the elderly, overweight individuals
are likely to live longer than those of normal weight (23,
34). In addition, previous studies reported that
extraversion had a protective effect on mortality (32, 33).
Therefore, the tendency for extraverted elderly
individuals to be less prone to losing weight may be

Table 1
Baseline characteristics of participants (N = 950)

Age, mean±SD (years)
Education, mean±SD (years)
Presence of chronic diseases, n (%) a
Living alone, n (%)
Subjective health (fair/ poor%)
IADL, mean±SD (points)
Grip Strength, mean±SD (Kg)
Neuroticism (points)
Extraversion (points)
BMI, mean±SD (Kg/m2)
Underweight (BMI<18.5), n (%)
Normal (BMI: 18.5-24.9), n (%)
Overweight: (BMI>25.0), n (%)

Men
n=401

Women
n=549

P-value b

69.8±3.4
10.9±3.4
44 (10.9)
24 (5.9)
83 (20.7)
4.6±0.9
36.1±8.3
5.8±5.2
10.6±3.3
22.4±3.1
47 (11.7)
286 (71.3)
68 (16.9)

69.8±3.3
9.3±2.2
51 (9.3)
102 (18.6)
151 (27.6)
4.8±0.6
22.4±5.4
7.2±4.9
10.3±3.3
22.2±3.2
69 (12.6)
372 (67.8)
108 (19.7)

0.88
<0.01
0.39
<0.01
<0.01
<0.01
<0.01
<0.01
0.13
0.44
0.48

a. We defined presence of chronic disease as having at least one of the following:
cancer, diabetes, heart disease or stroke; b. Student’s t-tests for continuous
measures and χ² tests for categorical measures were used to clarify the sex
differences for these characteristics.

Table 2 shows the correlations between personality
traits and BMI (underweight and overweight).
Multivariate logistic regressions showed that neuroticism
was significantly associated with being underweight both
in men (1-SD increment; odds ratio [OR] = 1.59, 95%
confidence intervals (CI): 1.20–2.09, p < 0.01) and women
(OR = 1.37, 95% CI: 1.07–1.74, p < 0.01); and that
extraversion was significantly associated with being
overweight in men (OR = 1.32, 95% CI: 1.01–1.72, p <
0.05) and negatively associated with being underweight
in women (OR = 0.70, 95% CI: 0.55–0.93, p < 0.01).

Discussion

Our study used a cross-sectional study design to
examine the association between personality traits and
BMI among elderly Japanese living in the community.
Our findings indicated that neurotic older men and
women are more likely to be underweight, extraverted
elderly men are more likely to be overweight and
Table 2
Adjusted odds ratio and 95% confidence intervals for overweight and underweight by personality traits stratified by
sex (N = 950)
Underweight

Neuroticism
Extraversion

OR

Men
95% CI

P-value

1.59
0.87

1.20-2.09
0.64-1.19

<0.01
0.40

Overweight

OR

Women
95% CI

P-value

1.37
0.70

1.07-1.74
0.55-0.93

<0.01
<0.01

OR

Men
95% CI

P-value

OR

Women
95% CI

P-value

0.93
1.32

0.70-1.21
1.01-1.72

0.59
<0.05

1.13
1.10

0.91-1.39
0.89-1.27

0.27
0.36

After stratifying by sex, we used multiple logistic regression analyses controlled for age, presence of chronic diseases and IADL to test for independent relationships
between each personality trait and BMI. We conducted logistic regression analyses by each personality trait. One odds ratio (OR) unit in personality trait corresponds to a
1-SD increment. CI=confidence interval.
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advantageous to their health.
Extraversion, however, is a “double-edged sword”,
because this trait leads to both health-promoting and
health-damaging behavioral patterns (15). Extraverted
people are prone to be sociable, active and to experience
positive emotions, all of which decrease the impact of
stress (39). On the other hand, the behavioral patterns of
extraverted individuals center, in part, on seeking
stimulation and excitement, which can sometimes be a
risk to health (15). Therefore, we should also pay
attention to the risky aspects of extraversion. As shown
by the current results, extraverted elderly men are prone
to be overweight, suggesting a tendency to overeat and
become obese to the point of eventually impairing health.
Caution should be exercised in generalizing our
findings for two reasons: First, the self-reported
evaluations of height and weight used in our study may
be less accurate than objectively measured height and
weight. A systematic review has shown that, compared
with objective measurements, self-reported height is
likely to be over-reported, whereas self-reported weight
and BMI are likely to be under-reported (40). However, a
recent report concluded that the accuracy of self-reported
height and weight is reasonably high among elderly
Japanese and useful in epidemiological studies (41).
Second, in order to examine the representativeness of our
study sample with regard to BMI, we compared BMI of
the subjects in this study with that of the national norms
in Japan in 1993 (42). The BMI of 65–69 and 70–74-yearolds was 22.8 and 22.4 kg/m2 in men and 23.6 and 23.4
kg/m2 in women, respectively, indicating that the BMI of
male subjects in this study was almost identical and of
female subjects was lower compared with that of the
national norms in 1993. The national norms of BMI in
2009 of 65–69 and 70–74-year-olds were 23.7 and 23.8
kg/m 2 in men and 23.0 and 23.1 kg/m 2 in women,
respectively (43). It seems that BMI has increased with a
trend toward weight gain especially in elderly men.
Comparing our data with the national norms in 2009,
subjects in this study, of both sexes, had lower BMI than
the national norms in 2009, and this may have a bearing
on our results of the relationship between personality and
BMI. However, as previously noted, BMI based on selfreports is likely to be under-estimated, so the difference
between BMI in our samples and in the national norms
might not be too great. Third, because we used a crosssectional approach in our study, we cannot assign
causality to the relationship between personality and
BMI. That is, we cannot know whether our result is due
to the effect of personality on BMI. A further study using
a longitudinal approach is needed to ascertain any causal
relationship between personality and BMI.
In conclusion, we found that neurotic older men and
women are more likely to be underweight, extraverted
elderly men more likely to be overweight, and
extraverted elderly women less likely to be underweight.

The findings should provide further insight into the
association between behavioral factors, including
personality, and body mass, and may contribute to
development of health strategies to maintain optimal
weight for good health among the elderly.
Acknowledgments: This study was supported in part by Grants-in-Aid for
Scientific Research from the Japan Society for the Promotion of Science (No.
23790683).

References
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.
13.
14.

15.

16.

17.
18.

19.

20.

228

Nagai M, Kuriyama S, Kakizaki M, Ohmori-Matsuda K, Sugawara Y, Sone T,
Hozawa, A, Tsuji, I (2010) Effect of age on the association between body mass
index and all-cause mortality: the Ohsaki cohort study. J Epidemiol
20(5):398–407
Sasazuki S, Inoue M, Tsuji I, Sugawara Y, Tamakoshi A, Matsuo K, Wakai, K,
Nagata C, Tanaka K, Mizoue T, Tsugane S (2011) Body Mass Index and
Mortality From All Causes and Major Causes in Japanese: Results of a Pooled
Analysis of 7 Large-Scale Cohort Studies. J Epidemiol, 21(6):417-430.
Matsuo K, Mizoue T, Tanaka K, Tsuji I, Sugawara Y, Sasazuki S, Nagata C,
Tamakoshi A, Wakai K, Inoue M, Tsugane S (2011) Association between body
mass index and the colorectal cancer risk in Japan: pooled analysis of
population-based cohort studies in Japan. Ann Oncol. 23 (2): 479-490.
Shiraishi J, Kohno Y, Sawada T, Nishizawa S, Arihara M, Hadase M, Hyogo
M, Yagi T, Shima T, Nakazawa A, Shigeta M, Yamada H, Tatsumi T, Azuma
A, Matsubara H (2006) Relation of obesity to acute myocardial infarction in
Japanese patients. Circ J. 70(12):1525–1530.
Boffetta P, McLerran D, Chen Y, Inoue M, Sinha R, He J, et al (2011) Body
mass index and diabetes in Asia: a cross-sectional pooled analysis of 900,000
individuals in the Asia cohort consortium. PLoS One 6(6):e19930.
Miller GD (2010) Improved nutrient intake in older obese adults undergoing
a structured diet and exercise intentional weight loss program. J Nutr Health
Aging 14(6):461–466.
Salva A, Andrieu S, Fernandez E, Schiffrin EJ, Moulin J, Decarli B, Guigoz Y,
Vellas B (2009) Health and nutritional promotion program for patients with
dementia (NutriAlz Study): design and baseline data. J Nutr Health Aging.
13(6):529–537.
Allison DB, Kaprio J, Korkeila M, Koskenvuo M, Neale MC, Hayakawa K
(1996) The heritability of body mass index among an international sample of
monozygotic twins reared apart. Int J Obes Relat Metab Disord.
20(6):501–506.
Corsica J, Perri M (2003) Obesity. In: Nezu M, Nezu P, Geller P, Weinder I,
editors. Handbook of psychology vol 9 Health psychology: Hoboken, N.J:
Wiley and sons.
Elfhag K, Morey LC (2008) Personality traits and eating behavior in the obese:
poor self-control in emotional and external eating but personality assets in
restrained eating. Eat Behav 9(3):285–293.
Bjornelv S, Nordahl HM, Holmen TL (2011) Psychological factors and weight
problems in adolescents. The role of eating problems, emotional problems,
and personality traits: the Young-HUNT study. Soc Psychiatry Psychiatr
Epidemiol 46(5):353–362.
Terracciano A, Costa PT, Jr (2004) Smoking and the Five-Factor Model of
personality. Addiction 99(4):472–481.
Ruiz MA, Pincus AL, Dickinson KA (2003) NEO PI-R predictors of alcohol
use and alcohol-related problems. J Pers Assess 81(3):226–236.
Marks GR, Lutgendorf SK (1999) Perceived health competence and
personality factors differentially predict health behaviors in older adults. J
Aging Health 11(2):221–239.
Friedman H. Personality, disease, and self-healing (2007) In: Friedman H,
Silver R, editors. Foundations of health psychology: Oxford University Press,
p. 172–199.
Faith MS, Flint J, Fairburn CG, Goodwin GM, Allison DB (2001) Gender
differences in the relationship between personality dimensions and relative
body weight. Obes Res 9(10):647–650.
Hallstrom T, Noppa H (1981) Obesity in women in relation to mental illness,
social factors and personality traits. J Psychosom Res 25(2):75–82.
Kittel F, Rustin RM, Dramaix M, de Backer G, Kornitzer M (1978) Psychosocio-biological correlates of moderate overweight in an industrial
population. J Psychosom Res 22(3):145–158.
Phillips AC, Batty GD, Weiss A, Deary I, Gale CR, Thomas GN, Carroll D
(2010) Neuroticism, cognitive ability, and the metabolic syndrome: The
Vietnam Experience Study. J Psychosom Res 69(2):193–201.
Suzuki A, Kamata M, Matsumoto Y, Shibuya N, Otani K (2009) Increased
body mass index associated with increased harm avoidance and decreased
self-directedness in Japanese women. J Nerv Ment Dis197(3):199–201.

11 IWASA/p_04 LORD_c 05/11/12 16:38 Page229

JOURNAL OF AGING RESEARCH AND CLINICAL PRACTICE©

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Terracciano A, Sutin AR, McCrae RR, Deiana B, Ferrucci L, Schlessinger D,
Uda M, Costa, PT, Jr (2009) Facets of personality linked to underweight and
overweight. Psychosomatic Medicine 71(6):682–689.
Kakizaki M, Kuriyama S, Sato Y, Shimazu T, Matsuda-Ohmori K, Nakaya N,
Fukao A, Fukudo S, Tsuji I (2008) Personality and body mass index: A crosssectional analysis from the Miyagi Cohort Study. J Psychosom Res
64(1):71–80.
Lisko I, Tiainen K, Stenholm S, Luukkaala T, Hervonen A, Jylha M (2011)
Body Mass Index, Waist Circumference, and Waist-to-Hip Ratio as Predictors
of Mortality in Nonagenarians: The Vitality 90+ Study. J Gerontol A Biol Sci
Med Sci 66(11):1244–1250
Pandav R, Dodge HH, DeKosky ST, Ganguli M (2003) Blood pressure and
cognitive impairment in India and the United States: a cross-national
epidemiological study. Arch Neurol 60(8):1123–1128.
Verghese J, Lipton RB, Hall CB, Kuslansky G, Katz MJ (2003) Low blood
pressure and the risk of dementia in very old individuals. Neurology
61(12):1667–1672.
Iwasa H, Yoshida H, Kim H, Yoshida Y, Kwon J, Sugiura M, Furuna T,
Suzuki T (2007) A mortality comparison of participants and non-participants
in a comprehensive health examination among elderly people living in an
urban Japanese community. Aging Clin Exp Res19(3):240–245.
Shimonaka Y, Nakazato K, Kawaai C, Sato S, Ishihara O, Gondo Y (1997) The
effect of life events on psychological well-being among Japanese middle-aged
and elderly. In: Shibata H, Suzuki T, Shimonaka Y, editors. Facts research and
intervention in geriatrics 1997 Longitudinal Interdisciplinary Study on
Aging. Paris: Serdi Publisher, p. 137–146.
The Examination Committee of Criteria for ‘Obesity Disease’ in Japan, Japan
Society for the Study of Obesity (2002) New criteria for 'obesity disease' in
Japan. Circ J 66(11):987–992.
World Health Organization (1995). Physical status: the use and interpretation
of anthropometry. Report of a WHO expert consultation (WHO Technical
report Series Number 854). Geneva: World Health Organization 1995.
Koyano W, Shibata H, Nakazato K, Haga H, Suyama Y (1991) Measurement
of competence: reliability and validity of the TMIG Index of Competence.
Arch Gerontol Geriatr 13(2):103–116.

31.

32.

33.

34.

35.

36.

37.

38.
39.
40.

41.

42.
43.

229

Christensen AJ, Ehlers SL, Wiebe JS, Moran PJ, Raichle K, Ferneyhough K,
Lawton WJ (2002) Patient personality and mortality: a 4-year prospective
examination of chronic renal insufficiency. Health Psychol 21(4):315–320.
Wilson RS, Mendes de Leon CF, Bienias JL, Evans DA, Bennett DA (2004).
Personality and mortality in old age. J Gerontol B Psychol Sci Soc Sci
59(3):P110–116.
Wilson RS, Krueger KR, Gu L, Bienias JL, Mendes de Leon CF, Evans DA
(2005) Neuroticism, extraversion, and mortality in a defined population of
older persons. Psychosom Med 67(6):841–845.
Flicker L, McCaul KA, Hankey GJ, Jamrozik K, Brown WJ, Byles JE, Almeida,
OP (2010) Body mass index and survival in men and women aged 70 to 75. J
Am Geriatr Soc 58(2):234–241.
Hayashi R, Iwasaki M, Otani T, Wang N, Miyazaki H, Yoshiaki S, Aoki S,
Koyama H, Suzuki S (2005) Body mass index and mortality in a middle-aged
Japanese cohort. J Epidemiol 15(3):70–77.
Flegal KM, Graubard BI, Williamson DF, Gail MH (2005). Excess deaths
associated with underweight, overweight, and obesity. JAMA
293(15):1861–1867.
Zheng W, McLerran DF, Rolland B, Zhang X, Inoue M, Matsuo K, et al (2011)
Association between body-mass index and risk of death in more than 1
million Asians. N Engl J Med 364(8):719–729.
Janssen I, Mark AE (2007) Elevated body mass index and mortality risk in the
elderly. Obes Rev 8(1):41-59.
Swickert RJ, Rosentreter CJ, Hittner JB, Mushrush JE (2002) Extraversion,
social support processes, and stress. Pers Individ Dif. 2002;32(5):877–891.
Gorber SC, Tremblay M, Moher D, Gorber B (2007) A comparison of direct
vs. self-report measures for assessing height, weight and body mass index: a
systematic review. Obes Rev. 2007;8(4):307–326.
Yong V, Saito Y (2012) How accurate are self-reported height, weight, and
BMI among community-dwelling elderly Japanese?: Evidence from a
national population-based study. Geriatr Gerontol Int, 12(2): 247-256 .
Ministry of Health, Labour and Welfare of Japan. The national health and
nutrition survey in Japan, 1993.
Ministry of Health, Labour and Welfare of Japan. The national health and
nutrition survey in Japan, 2009.

