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Predictors for psychological distress after the Niigata-Chuetsu earthquake in

Japan using pre-disaster physical health indicators
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Yuriko Suzuki, Toshiaki A. Furukawa, Norito Kawakami, Itsuko Horiguchi, Keiichiro Ishimaru, Yoshiharu Kim

Abstract

This study examined how pre-event physical health indicators predicted psychological distress through the
experience of the Niigata-Chuetsu earthquake in Japan, of the known interaction between physical and mental
health. Among the participants of community health check-ups before and for three consecutive years after the
earthquake, various physical indicators were analyzed to predict later psychological distress assessed by the
Kessler 6 (K6) scale. Among participants with complete dataset (n = 3538) , the proportion of those with >/=
5 on K6 decreased from 23.4%, to 20.1% and then to 18.1% consecutively in the subsequent years. Regarding
those with a K6 score of >/= 10, the proportion showed no consistent decreases, at 54%, 5.7%, and 3.4%, over
the same period. The significant predictors of those with a K6 score of >/= 10 one year post disaster were

severity of disaster damage (OR : 1.36 ;: 95%CI : 1.01 to 1.84) , being female (OR : 1.46 : 95%CI : 1.04 to 2.06) ,

and level of HbAlc (OR : 1.36 : 95%CI : 1.00 to 1.85) .

The level of HbAlc prior to the disaster predicted those

with a K6 score of >/= 10, but not those with a K6 score of >/=5 or 13 after the earthquake.

[Key words]

Disasters, Mental health, Prevalence, Risk factors, Hyperglycemia,

I. Introduction

Extensive research has explored a range of pos-

sible risk factors in attempts to identify those with
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increased likelihood of significant psychological
distress after major disasters *” . Additionally,
much work has been done to explore the impacts
of broader socioeconomic * , and psychosocial fac-
tors ¥, as well as event exposure * . However,
surprisingly limited attention has been paid to

U even though empirical evi-

physical indicators
dence shows the close interplay between physical
and mental health even at the time of non-disaster
as described below. In Japan, physical health
indicators, which are available at community or
employment health check-up program, can be a
valuable source of reference to identify those at
risk of poor mental health after disaster exposure.
The use of such existing information should be ex-
amined as it may advantageous in determining ap-

propriate health support during and after disaster
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events.

A coherent body of research has been amassed
on the relationship between mental health and
physical diseases, such as cardiovascular disease
(CVD) and diabetes %%

ies, depression, or negative emotion is consistently

Among these stud-

reported to predict incidence of CVD indepen-
dently of other identified biological and behavioral

1529 Another perspective on the link

risk factors
between physical and mental health is illustrated
by research showing that diabetes may increase
risk of the development of depression W although
Thus

far, the relationship between physical illness and

the inverse association is also reported * .

mental health has been examined with specific
mental disorder diagnoseis as an outcome, with
other individual risk factors, such as blood pres-
sure, glucose tolerance being controlled as covari-
ates. There remains a knowledge gap concerning
the direct relationship between individual disease-
related risk factors and poor mental health, which
requires further exploration.

Some research suggests that individual risk
factors of physical disease, such as fasting blood
glucose, or blood pressure are better predictors
of mortality than clusters of risk factors ? . One
may speculate whether this relationship may also
extend to predict psychological distress, given the
fact that there is a body of research suggesting
the interaction of physical and mental health.
Previous studies have examined physical risk
factors for depressive symptoms, specifically C-
reactive protein, blood cell counts, fibrinogen, to

6,18)
’

explore the role of inflammatory markers and

¥ However, systematic investigations of

obesity *
traditional cardiovascular and diabetic risk factors
and their predictive influence over psychological
distress are relatively scarce 2 and still remains
to be examined.

Natural disasters, especially major earthquakes,
can happen unexpectedly, causing serious mate-
rial, physical and psychological damage to people
in the affected area and the resources that they

would usually have access to. On October 23,
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2004, the central Niigata region in Japan experi-
enced a major earthquake, the Niigata-Chuetsu
earthquake, of a magnitude of 6.8 on the Richter
scale. The earthquake resulted in 68 deaths, more
than 4,700 injuries, and over 120,000 reports of
house damage. This event represented an oppor-
tunity to examine the impact of pre-disaster physi-
cal health indicator on mental health outcome fol-
lowing the disaster, utilizing the readily available
health check-up data already collected in the com-
munity.

The present study examines the physical health
indicators prior to the event in an exploration as
to whether or not they may predict post-disaster
psychological distress. The study utilises data
collected during the physical check-up program
in the community which was implemented be-
fore, and for three consecutive years after the
earthquake. The primary interests were : 1) to
describe long-term course of psychological distress
after an earthquake at population level, and 2) to
examine whether risk factors for CVD and diabe-
tes have impacts on psychological distress under
different degrees of disaster-related stress. Specif-
ically, this study aims to test a hypothesis that low
glucose tolerance and/or hypertension predicts
increased risk for significantly higher levels of re-
ported psychological distress under the extremely
stressful condition of experiencing a severe earth-

quake.

II. Methods

1. Study participants

The annual health check-up program had been
organized by a local health authority of Ojiya city,
Niigata prefecture, Japan, where a major earth-
quake struck in 2004. The program had been
implemented between April and October each
year. In the years following the earthquake, the
health check-up was conducted in the same period
between 2005 and 2007. Among 33,269 adults in
the city (Japanese Census, 2000 ; http : //www.

e-stat.go.jp) , the number of participants for the
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check-up was 6,851 in 2004, 7,097 in 2005, 6,586 in
2006, and 6,696 in 2007. Of 32,743 eligible for the
program, the coverage rate of the health check-
up was 20.1%. The dataset used for our analysis
included participants who attended all check-ups
for four consecutive years without missing data.
This afforded 3,538 observations (or 10.6%) of the
eligible adult population for the year 2007. This
over-represents older people (65 years and older,
n=1711, 484%) , which reflects the nature of com-
munity check-up program in Japan. The partici-
pants were followed over the period with anony-

mous identifiers.

2. Mental health indicators

Assessment of psychological distress by K6 was
added to the check-up program after the disaster.
The participants  level of non-specific psychologi-
cal distress during the past 30 days was assessed
with Kessler's K6 scale ', which was found to
show superior screening capacity and greater
robustness against subsample variations . The
response option is 0 to 4, with higher score values
indicating poorer mental health status. Due to its
brevity, the K6 is now being used in community
surveys in non-disaster settings as well as disas-
ter settings, such as in the aftermath of the Hur-
ricane Katrina * . The psychometric properties
as a screener of mental disorders of the Japanese
version of K6 have been empirically confirmed o
Despite the continuing argument that the accu-
racy of the predictive value of a screener depends
on multiple factors, chiefly the prevalence of the

" based on the reason that

case in the sample
we had no prevalence data for a Japanese commu-
nity post disaster, we chose to use the K6 with the
following cutoff points ; participants who scored 5
and above, 10 and above, and 13 and above on the
K6 were categorised respectively according to the

. . . 14
previous analysis of Japanese national data ¥ .

3. Physical health indicators
The participant information used in this study

was primarily derived from laboratory data col-

5556 % 2010 4F

lected during the health check-ups before and
after the earthquake. Measurements for physical
health taken in 2004 of body mass index (BMI) ,
blood pressure, systolic blood pressure (SBP) ,
diastolic blood pressure (DBP) , and other labo-
ratory data for total cholesterol, HDL-cholesterol,
triglyceride, glucose, and HbAlc, which indicates
blood glucose level during the previous 2 to 3
months, were used for the analysis. In consider-
ing the predictive use of such indicators at a time
of disaster, data for the pre-disaster period in 2004

were incorporated into the analysis.

4. Disaster-related damage indicators

The severity of disaster damage was categor-
ised according to the Japanese disaster damage
registration guidelines conventionally used in
compensation for building damage. The local mu-
nicipal authority registers building damage in five
categories (1 = none : 5 = total collapse) . In this
study, the level of disaster damage was dichoto-
mously re-coded, i.e., an area where the number
of buildings with half-collapse or greater damage
(coded as 3 or higher) exceeded its average pro-
portion in the city was coded as a “severely dam-
aged area,” and other areas as a ‘less severely
damaged area.” Other basic demographic char-
acteristics including age, sex, employment status,
as well as health-related behaviors (such as daily
alcohol intake and smoking habits) were also ex-
amined.

This study is a secondary analysis of anony-
mous administrative data. All procedures of the
present study were approved by the Ethics Com-
mittee of the National Center of Neurology and

Psychiatry, Japan.

5. Statistical Analysis

In order to examine the change of different
psychological distress level over three years, and
to identify physical indicator which is possibly
indicative of psychological distress level, first, we
described changes in mental health status using

different cutoffs of K6 over the three years. In

91



92

i PRI 72

the following analysis, the relative influence of
age, sex, employment status, daily alcohol intake,
smoking habits, and severity of disaster damage
were compared between those with a K6 score of
>/= 10 and the other in 2005. Second, inter-group
comparisons of pre-disaster physical health indica-
tors were made among those with a K6 score of
>/=10. Finally, a logistic regression analysis was
performed to examine the ability of pre-disaster
physical health variables to predict defferent level
of K6 score one year after the earthquake. From
previous studies, being female and experiencing
severe disaster damage are consistently reported
as strong predicators for poor mental health "%’ .
These factors were thus added to our model. All
statistical analyses were conducted with STATA
Verl0.0 (College Station, TX) , and statistical sig-

nificance was determined at p < 0.05.
II1. Results

Of the 3,538 subjects with complete follow-up
data over the four consecutive years, the propor-
tion of those scoring 5 or above on the K6 de-
creased over time, from 234% in 2005 (one year
after the earthquake) to 20.1% in 2006 and 18.1%
in 2007. The proportion in those scoring 10 and
above, and 13 and above on K6 showed no consis-
tent decreases over the period. The correspond-
ing proportions are 5.4%, 5.7%, and 3.4% for scores
of 10 and above, and 2.4%, 3.6%, and 1.8% for
scores of 13 and above.

In the first analysis, we focused on clarifying
the link between mental health outcome one year
We
found that those scoring 10 or above on the K6

after the event and pre-disaster variables.

were more likely to be female. In terms of health-
related behaviors, those with K6 score of 10 or
above were less likely to drink alcohol daily com-
pared with their counterparts with better mental
health (p=0.04) . However, no trend was found
for smoking habits (Table 1) .

In Table 2, physical health indicators before the

earthquake were compared between those scoring
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10 or above on the K6 post-disaster and the other
groups. Among participants who reported this
level of psychological distress, total pre-disaster
cholesterol level was marginally higher (p=0.07) ,
and HbAlc level was significantly higher (p=0.05)
than that in those with better mental health. The
mean and standard deviation of HbAlc was 5.2
and 0.5 (score range : 4.2 to 8.5) among those
with higher than 10 on K6, whereas those were 5.1
and 05 (score range : 2.1 to 11.3) among the oth-
ers, suggesting there were no particular distribu-
tion patter of HbAlc by this cutoff. There were no
notable differences in other physical indicators ex-
amined during the health check-up. Similar analy-
ses were conducted using cut off points of 4/5 and
12/13 respectively ; however, no difference was
found for examined physical health indicators. In
multivariate analysis, the predictors for those with
a score of 5 and above on the K6 one year after
the disaster were severity of disaster damage
(OR : 1.36 ; 95%CI : 1.16 to 1.60 ; p < 0.001) , and
being female (OR : 1.38 ; 95%CI : 1.15 to 165 ; p
< 0.001) . However, the predictors for those with
a score of 10 and above on the K6 were severity
of disaster damage (OR : 1.36, 95%CI : 1.01 to 1.84,
p=0.043) , being female (OR : 1.46, 95%CI : 1.04
to 2.06, p=0.031)
predictor of HbAlc level (OR : 1.36, 95%CI : 1.00
to 1.85, p=0.048) , as shown in Table 3. The analy-
sis to identify risk factor for those with a score of
13 and above on the K6 found that only BMI was

found to increase the risk at statistically signifi-

, and the additional significant

cant level.

IV. Discussion

This study sought to characterise changes in
mental health status after a severe earthquake
with a sample of participants of municipal health-
check-ups, and to examine the possible relation-
ships between mental and pre-event physical
health indicators. The study revealed an improv-
ing trend of the study population as the group of

those reporting mild symptoms grew smaller over
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time. The decrease in reports of those with K6
scores exceeding the cutoff of 5 over time was not
observed in those with K6 scores of 10 or above
and 13 or above, where the proportions of those
with K6 scores exceeding the cutoff of 10 and

above or 13 and above remained relatively stable.

Comparison with other studies

In this study, the reported proportions of psy-
chological distress for those who were above the
three different cutoff values were even lower than
that in a study conducted in a non-disaster setting
in Japan, where the proportions of psychologi-
cal distress in those above the cutoff values were
275% for a score of 5 or above, 8.7% for a score of
10 or above, and 3.0% for a score of 13 or above on
the K6 '
the sample of the present study, presumably, the

Considering the self-selected nature of

participants are more likely to be health-conscious
and healthy individuals. Therefore, the proportion
of reported psychological distress would not be
expected to be particularly high, although there
were no data prior to the event available to con-
firm this interpretation. Because of the voluntary
nature of the health check-up program, those who
had pre-disaster mental health problems, which is
reported as a significant risk factor for poor men-

tal health after a disaster *'®

, may have not par-
ticipated in the program. Taking these possible
interpretations into account, it is possible that the
number of those with significant levels of psycho-
logical distress in the present study may have
been underestimated.

The finding that being female predicted poor
mental health one year after the severe earth-
quake is consistent with previously reported cor-
relates of poor post-disaster mental health. It is
noteworthy that low glucose tolerance, determined
by higher HbAlc levels, was found to predict
higher cutoff levels of K6, which is consistent with
a body of research reporting that lower glucose
tolerance has a negative effect on mental health
12, 21)

It is possible that a disaster and the subse-

quent stressful living situation may aggravate the

5556 % 2010 4F

effects of low glucose tolerance. However, due to
a lack of mental health status indicators prior to
the earthquake, further research on the flow of
this causal relationship is warranted. Interesting-
ly, increase of BMI was the only indicator to pre-
dict severe level of psychological distress, and a
similar finding was reported in prospective cohort
study of Norway ® . The detailed mechanism is
unclear and the mechanism should be scrutinized
by a possibility that increased weight has effects
on physical activity and mood. Unlike the finding
in cutoff of 4/5 and 9/10, the severity of disaster
damage and being female did not increased the
risk for this specific category, suggesting that the
nature of those with exceeding score of 13 on K6
may differ from that of the other levels of distress
in light of disaster effects. It is also noteworthy
that the effect of HbAlc on severe level of psycho-
logical distress was not found in the analysis. It
is likely that the role of glucose tolerance requires
careful interpretation and further examination
concerning its link with differing levels of psycho-

logical distress.

Strengths and weaknesses

Long-term follow-up performed annually at
population level after a natural disaster is infre-
quent in disaster mental health research. Our
results contribute to the existing literature in
which physical health has been examined in rela-

32) , and

tion to past history and current illness
specific genotype such as the 5-HTTLPR gene 7 .
In addition, to our knowledge, the investigation of
an association between mental health and physi-
cal health status using laboratory data has been
very limited. We took advantage of the fact that
Japanese adults undergo annual health check-ups
as part of their community or employment health
program, and that glucose tolerability, as mea-
sured by levels of HbAlc, is one of the essential
health indicators tested. Therefore, our data on
physical health, which included HbAlc, were read-
ily available and afforded valuable insights into the

possible range of links between mental health and
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physical health for community residents.

In interpreting the results, caution is needed
based on the following limitations in addition to
The infor-

mation on pre-disaster mental health was not

the biased sample described earlier.

available, and as such it was not possible to fully
evaluate the extent of the earthquake s impact
on mental health status. These limitations are
inherent to disaster mental health research up to

the present date 'V .

Nevertheless, the results ob-
tained without such prior information suggest that
participants with a higher HbAlc level were at
increased risk for those with 10 and above on K6.
Such a finding has practical implications for gen-
eral and mental health management at the time of
a disaster.

Finally, for practical reasons, this study used
the K6 as a key assessment instrument, which
can be considered a screening scale that is less
precise than the use of clinical interviews. None-
theless, from a public health perspective where
trade-offs have to be made between precision and
time taken to gather data, it is more practical to
gauge mental health status through a screening
measures such as the K6, rather than by specific
diagnosis of mental disorders through clinical in-

terview.

Acknowledgements

We would like to express our special thanks
to Ms. Yoshiko Abe and other staff members at
the Ojiya Health Center and Niigata Institute for
Traumatic Stress for their invaluable support and
assistance for this study. We are also grateful to
Dr. Sarbjit S. Johal for careful review of the lan-
guage of this article. This study was funded by
the Health and Labour Science Research Grants,
Research on Psychiatric and Neurological Diseases
and Mental Health (19230701 and 20300701) from

the Ministry of Health, Labour and Welfare, Japan.

556 5 2010 4F

2)

4)

5)

8)

9)

References

Basoglu M, Salcioglu E, Livanou M : Trau-
matic stress responses in earthquake survi-
vors in Turkey. ] Trauma Stress 15 : 269-
276, 2002.

Basoglu M, Kili¢ C, Salcioglu E et al : Preva-
lence of posttraumatic stress disorder and
comorbid depression in earthquake survi-
vors in Turkey : an epidemiological study. ]
Trauma Stress17 : 133-141, 2004.

Bjerkeset O, Romundstad P, Evans ] et al :
Association of adult body mass index and
height with anxiety, depression, and suicide
in the general population : the HUNT study.
Am ] Epidemiol 167 : 193-202, 2008.

Brewin CR, Andrews B, Valentine JD. Meta-
analysis of risk factors for posttraumatic
stress disorder in trauma-exposed adults. ]
Consult Clin Psychol 68 : 748-766, 2000.
Das-Munshi J, Stewart R, Ismail K et al :
Diabetes, common mental disorders, and dis-
ability : findings from the UK National Psy-
chiatric Morbidity Survey. Psychosom Med
69 : 543-550, 2007.

Doulalas AD, Rallidis LS, Gialernios T et al :
Association of depressive symptoms with
coagulation factors in young healthy indi-
viduals. Atherosclerosis 186 : 121-125, 2006.
Furukawa TA, Kessler RC, Slade T et al :
The performance of the K6 and K10 screen-
ing scales for psychological distress in the
Australian National Survey of Mental Health
and Well-Being. Psychol Med 33 : 357-362,
2003.

Furukawa TA, Kawakami N, Saitoh M et
al ¢ The performance of the Japanese ver-
sion of the K6 and K10 in the World Mental
Health Survey Japan. Int J Methods Psy-
chiatr Res 17 @ 152-158, 2008.

Galea S, Brewin CR, Gruber M et al : Ex-
posure to hurricane-related stressors and

mental illness after Hurricane Katrina. Arch



10)

11)

12)

13)

14)

15)

16)

17)

18)

A BRI 72

Gen Psychiatry 64 @ 1427-1434, 2007.

Galea S, Maxwell AR, Norris F. Sampling
and design challenges in studying the men-
tal health consequences of disasters. Int J
Methods Psychiatr Res 17 Suppl 2 : S21-28,
2008.

Goldberg DP, Oldehinkel T, Ormel J. Why
GHQ threshold varies from one place to an-
other. Psychol Med 28 : 915-921, 1998.
Golden SH, Williams JE, Ford DE et al :
Depressive symptoms and the risk of type 2
diabetes : the Atherosclerosis Risk in Com-
munities study. Diabetes Care 27 : 429-435,
2004.

Hamer M, Molloy GJ, Stamatakis E. Psy-
chological distress as a risk factor for car-
diovascular events : pathophysiological and
behavioral mechanisms. ] Am Coll Cardiol
52 1 2156-2162, 2008.

Kawakami N. [Distribution and associated
factor of mental health status by K6 in a
national survey in Japan]. In : Hashimoto H
(ed.) , Report on research on statistics and
information by the Health and Labour Sci-
ences Research Grants. Tokyo, 2006.
Kessler RC, Andrews G, Colpe L] et al :
Short screening scales to monitor population
prevalences and trends in non-specific psy-
chological distress. Psychol Med 32 : 959-
976, 2002.

Kilic C, Ulusoy M : Psychological effects of
the November 1999 earthquake in Turkey :
an epidemiological study. Acta Psychiatr
Scand 108 : 232-238, 2003.

Kilpatrick DG, Koenen KC, Ruggiero KJ et
al : The serotonin transporter genotype
and social support and moderation of post-
traumatic stress disorder and depression in
hurricane-exposed adults. Am J Psychiatry
164 : 1693-1699, 2007.

Kop W], Gottdiener JS, Tangen CM et al :
Inflammation and coagulation factors in
persons > 65 years of age with symptoms

of depression but without evidence of myo-

5556 % 2010 4F

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

cardial ischemia. Am J Cardiol 89 : 419-424,
2002.

Kubzansky LD, Koenen KC, Spiro A 3rd
et al : Prospective study of posttraumatic
stress disorder symptoms and coronary
heart disease in the Normative Aging Study.
Arch Gen Psychiatry 64 : 109-116, 2007.
Luijendijk HJ, Stricker BH, Hofman A et al :
Cerebrovascular risk factors and incident
depression in community-dwelling elderly.
Acta Psychiatr Scand 118 : 139-148, 2008.
Mezuk B, Eaton WW, Albrecht S et al :
Depression and type 2 diabetes over the
lifespan :
31 : 2383-2390, 2008.

Mozaffarian D, Kamineni A, Prineas R]J et

a meta-analysis. Diabetes Care

al © Metabolic syndrome and mortality in
older adults : the Cardiovascular Health
Study. Arch Intern Med 168 : 969-978, 2008.
Nabi H, Kivimaki M, De Vogli R et al : Posi-
tive and negative affect and risk of coronary
heart disease : Whitehall II prospective co-
hort study. BM]J 337 : all8, 2008.

Norris FH, Friedman M]J, Watson PJ et al :
60,000 disaster victims speak : Part I. An
empirical review of the empirical literature,
1981-2001. Psychiatry 65 : 207-239, 2002.
Parslow RA, Jorm AF, Christensen H. As-
sociations of pre-trauma attributes and
trauma exposure with screening positive
for PTSD : analysis of a community-based
study of 2,085 young adults. Psychol Med
36 : 387-395, 2006.

Prince M, Patel V, Saxena S et al : No
health without mental health. Lancet 370 :
859-877, 2007.

Seplaki CL, Goldman N, Weinstein M et al :
Before and after the 1999 Chi-Chi earth-
quake : traumatic events and depressive
symptoms in an older population. Soc Sci
Med 62 : 3121-3132, 2006.

Simon GE, Von Korff M, Saunders K et al :
Association between obesity and psychiatric

disorders in the US adult population. Arch

95



96

29)

30)

i PRI 72

Gen Psychiatry 63 : 824-830, 2006.

Stansfeld SA, Fuhrer R, Shipley M]J et al :
Psychological distress as a risk factor for
coronary heart disease in the Whitehall II
Study. Int J Epidemiol 31 : 248-255, 2002.
Sumer N, Karanci AN, Berument SK et al :
Personal resources, coping self-efficacy, and
quake exposure as predictors of psychologi-
cal distress following the 1999 earthquake in
Turkey. ] Trauma Stress 18 : 331-342, 2005.

556 5 2010 4F

31)

32)

Trevisan M, O' Leary E, Farinaro E et al :
Short- and long-term association between
uric acid and a natural disaster. Psychosom
Med 59 : 109-113, 1997.

Van Kamp I, van der Velden PG, Stel-
lato RK et al : Physical and mental health
shortly after a disaster : first results from
the Enschede firework disaster study. Eur J
Public Health 16 : 253-259, 2006.

Table 1. Comparison of basic characteristics, disaster damage, and health-related behaviors between
those with good mental health status and those with cutoff of 9/10 on K6 at one year after the Niigata-
Chuetsu earthquake (n = 3,538)

K6 score : K6 score :
less than 10 10 or above
n % n % ¥ Y/t-test
3,346 192
Sex
Female 2,186 65.3 143 74.5 6.8 *
Mean age (95%CI) 572 (56.7 to 57.7) 56.7 (54.8 to 58.6) 05
Employment status
Employed 1,463 437 75 39.1 31
Housewives 1,442 43.1 95 49.5
Unemployed 395 11.8 20 104
Unclassified 46 14 2 1.0
Disaster damage
Severe 1,119 334 77 40.1 36
Daily alcohol intake
Yes 882 26.5 37 196 45"
Smoking habit
Yes 464 139 20 10.6 1.7

*ip <005
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Table 2. Comparison of pre-disaster physical health indicators between those with good mental health
status and those with cutoff of 9/10 on K6 at one year after the earthquake (n = 3,538)

K6 score - K6 score :
less than 10 10 or above
Mean 95%CI Mean 95%CI t-test
BMI (kg/m®) 230 229 to 231 230 229 to 239 -1472
SBP (mmHg) 1285 1279 to 129.2 1286  126.0 to 131.2 -0.062
DBP (mmHg) 725 72210 729 724 709 to 74.0 0.115
Total cholesterol (mg/dl) 2028  201.7 to 2039 2065  201.8 to 211.1 -1.486
HDL cholesterol (mg/dl) 62.0 61.5 to 62.5 61.3 59.0 to 63.2 0.681
Triglyceride (mg/dl) 1241 1215 to 126.7 1220 1122 to 131.7 0.385
Glucose (mg/dl) 1057 1049 to 106.6 1048 1009 to 108.6 0.535
HbAlc (%) 5.1 51to 51 5.2 5.1 to 53 -2.004 *

BMI : body mass index, SBP : systolic blood pressure, DBP : diastolic blood pressure
*1p <005

Table 3. Results of logistic regression model for predicting those with different levels of cutoff on K6 one
year after the earthquake in relation to physical health indicators prior to the earthquake (n = 3,532)

K6 score : K6 score : K6 score :
5 or above 10 or above 13 or above
OR 95%CI OR 95%CI OR 95%CI

Severity of disaster damage 1.36 116 to 1.60 T  1.36 101 to 1.84 * 0.86 0.86 to 2.08
(0 = non-severe, 1 = severe)

Sex 1.38 115to 165 T 146 1.04 to 2.06 * 1.00 0.98 to 1.02
(0 = male, 1 = female)

Age group 1.00 1.00 to 1.01 1.00 0.98 to 1.01 1.00 0.98 to 1.02
(in 10-year age groups)

BMI 1.00 0.97 to 1.02 1.03 0.98 to 1.08 1.07 101 to 115"
(in lunit groups)

Total cholesterol 1.02 0.99 to 1.05 1.03 0.98 to 1.08 1.02 0.95 to 1.10
(in 10-mg/dl groups)

HDL cholesterol 094 0.88 to 1.01 092 0.92 to 1.05 0.93 0.77 to 1.13
(in 10-mg/dl groups)

Triglyceride 1.00 0.99 to 1.01 0.98 0.96 to 1.01 0.97 0.93 to 1.01
(in 10-mg/dl groups)

Glucose 0.98 0.94 to 1.01 0.97 0.90 to 1.04 0.99 0.89 to 1.10
(in 10-mg/dl groups)

HbAlc 0.97 0.81 to 1.18 1.36 1.00 to 1.85 * 1.10 0.68 to 1.79

(in 1% increments)

BMI : body mass index
*1p <005 T :p<001
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