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Measure

Demographies
Number (%)
Age (years) (SD)
Education level (years) (SD)
Discase
Hypertension (%)
Cardiovascular disease (%)
Diabetes (%)
Hyperlipidemia (%)
Osteoporosis (%)
Fracture (since over 60 years) (%)
Lifestyle
Current alcohol drinking (%)

Regular exercise (> 4 days per
week) (%)

Note.

Table 1
Relationships among Demographics, Disease, and Lifestyle by Smoking Status

among Men and Women in Japan

Values are means (SD) or N (%). Statistical significance was set at p <.05

p value

<.001
<.001
541

<.001

<.001
.103
<.01
145
.540

<.001

.860

cline, and a cutoff point of 10 pack-years or more
correlated with a decline in the Mini-Mental State
Examination (MMSE) by 0.013 points per year.
Data reported by Mons et al® revealed that cur-
rent smokers with 21-40 pack-years had lower
scores in cognitive tests that measured memory
when compared with never smokers. However,
these studies did not examine the relationships
between cigarette smoking using pack-years and
multidimensional cognitive function other than
global cognition. Measurement of multiple do-
mains in cognitive function is important to assess
cognition for the early detection of mild cognitive
impairment or Alzheimer’s disease.?* Additionally,
decline in cognitive function among elderly people
is related to such factors as age, education level,
physical activity, and alcohol consumption; con-
sequently, these variables should be considered as
covariates when investigating the association be-
tween pack-years and multiple domains in cogni-
tive function. The number of female smokers has
increased gradually, although there are still more
male than female smokers. The rate of smoking in
adults worldwide was approximately 39.4% among
men and 16.0% among women according to the
2002 WHO survey.?? Hence, owing to the dispar-
ity between male and female smoking rates, one
must consider the influence of sex when conduct-
ing studies on smoking. The aim of this study was
to examine the relationships between smoking sta-
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tus and various domains of cognitive function in
a community-dwelling elderly population, control-
ling for potential confounding factors.

METHODS
Participants

Participants were selected from 5104 communi-
ty-dwelling elderly persons who took part in the
Obu Study of Health Promotion for the Elderly
(OSHPE). Persons who participated in OSHPE were
selected from 15,974 people over 65 years living in
Obu, a residential suburb of Nagoya, Japan. An
invitation letter was sent to them to enroll in the
OSHPE; the inclusion criteria consisted of being
over 65 years of age, living in Obu, and not par-
ticipating in other studies. Other details have been
reported in a previous paper.?®* Exclusion criteria
in this study were: a history of stroke (N = 283),
Alzheimer’s disease (N = 8), Parkinson’s disease (N
= 23), and/or depression (N = 131); being certified
to require long-term care insurance in Japan (N =
127); having a disability (not independent of activi-
ties of daily living) (N = 13); and having severe cog-
nitive decline (MMSE <20)?* (N = 109). Exclusive of
those who had a missing value (N = 59) and refused
to participate (N = 3), the final number of partici-
pants was 4348 (2233 women and 2115 men).

Measures
Smoking status. Participants were asked about
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Table 2
Relationship between Smoking Status and Cognitive Function in
Elderly Men and Women in Japan
Past smokers
(N=171)
Cognitive Test Mean SD
Tmmediate word test 7.37 (7.39) 1.42
TMT-A 1.46 (1.46) 0.39
TMT-B 4.51 (4.49) 10.56
Women
SDST 36.08 (36.15) 7.17
Delayed word test 3.80(3.82) 1.97
MMSE 26.69 (26.74)
Never Smokers Current Smokers
(N =489) (N=371) Adjusted
Cognitive Test Mean Sb Mean SD
Immediate word test 7.17(7.19) 1.34 7.34 (7.25)
TMT-A 1.39(1.38) 0.35 1.36 (1.40) 0.38
M TMT-B 3.20(3.17) 4.39 2.90 (3.12) 1.37 552
en
SDST 39.16 (39.36) 8.28 39.25 (38.15) 7.08 011
Delayed word test 3.46 (3.51) 1.94 3.78 (3.60) 1.84 730
MMSE 26.08 (26.09) 2.49 26.18 (26.06) 2.43
Note.
TMT-A, Trail Making Test Part A; TMT-B, Trail Making Test Part B; SDST, Symbol Digit Substitution Test;
MMSE, Mini Mental Examination Test. Statistical significance was set at p <.05
*: Adjusted for age, education level, alcohol drinking status, and regular exercise
(): estimate value

smoking status (never smokers, past smokers, or
current smokers). Past smokers also were asked
the following questions: (1) “How many cigarettes
did you smoke in a day?” (2) “How old were you
when you started to smoke?” and (3) “How old were
you when you stopped smoking?” Current smok-
ers were asked: (1) “How many cigarettes do you
smoke in a day?” and (2) “How old were you when
you started to smoke?” Participants were classi-
fied into never smokers, past smokers, and current
smokers. For the purposes of this study, “smoking”
refers to cigarette smoking. Pack-years were calcu-
lated by multiplying average daily use in packs by
the number of years of smoking, thereby enabling
compilation of one’s lifetime history of smoking.
Cognitive function. We measured cognitive
function using the MMSE and the National Cen-
ter for Geriatrics and Gerontology Functional As-
sessment Tool (NCGG-FAT). The MMSE is used
worldwide to measure global cognitive function.?®
Scores on the MMSE range from O to 30. However,
the NCGG-FAT consists of 8 tasks that are used
to evaluate memory (word list memory), attention
(tablet version of Trail-Making Test part A: TMT-A},
executive function (tablet version of Trail-Making
Test part B: TMT-B), and processing speed (tablet
version of Symbol Digit Substitution Test: SDST).
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For word memory, participants were required to
memorize 10 words presented in series and recall
as many as possible: recall of more words signi-
fies a better memory. In TMT-A, participants were
asked to navigate successive numbers and connect
them in order as fast as possible. The time taken
to complete the task was recorded, with a short-
er time indicating better performance. In TMT-B,
participants were required to navigate a series
of alternating numbers and letters, and connect
them in alternating sequential order as quickly as
possible, with a shorter time representing better
performance. For SDST, participants were shown
sets of digits and symbols in pairs, and asked to
choose digits matching symbols as quickly as pos-
sible over 90 seconds. More matches completed in-
dicate a better performance. A well-trained opera-
tor supported each participant to set up the tablet
PC, help in understanding the task protocols, and
record the data. The tests of NCGG-FAT have high
test-retest reliability and moderate to high valid-
ity.26

Other variables. Other variables with a poten-
tial influence on cognitive function included age,
sex, education level, diseases, exercise, and al-
cohol consumption.!?72® We inquired about the
frequency of regular exercise per week (every day,
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Table 3
Hierarchical Multiple Linear Regression Analysis among Pack-years and

Cognitive Function in Elderly Men in Japan

TMT-A
B t
Age 320 13.709"
Education level -.151 -6.507"
Alcohol status -010 -420
Exercise 066 2.895%
Pack-years 1.350
RZ
MMSE
t B t
Age -421 -19.623" -.144 -5.913"
Education level 227 10.629™ 204 8.396™
Alcohol status .016 746 .002 .070
Exercise -.079 -3.742% -.052 -2.176"
Pack-years -.063 -3.019™ -011 -.448
R? 284 .079
Note.

TMT-A, Trail Making Test Part A; TMT-B, Trail Making Test Part B;
SDST, Symbol Digit Substitution Test; MMSE, Mini Mental Examination Test. "p <.05, " p <.01

5-6 days, 2-4 days, <1 day, not at all), and about
alcohol status by asking about past and current
alcohol-drinking status, categorizing it similarly to
smoking status (never drinking, past drinking, or
current drinking).

Statistical Analyses

We conducted one-way analysis of variance
(ANOVA) and chi-square tests to examine the dif-
ferences in age, education level, exercise, and alco-
hol consumption in regard of smoking status. We
then performed analyses of covariance (ANCOVA)
to determine whether smoking status is associated
with cognitive function after adjusting for age, edu-
cation level, alcohol-consumption status, and reg-
ular exercise. Lastly, we confirmed the relationship
between a history of smoking and cognitive func-
tion using hierarchical multiple linear regression
analysis adjusted for age, education level, exercise,
and alcohol consumption. Missing data were ex-
cluded from analyses and all analyses were per-
formed using the IBM SPSS Statistical Statistics
19.0 software package (SPSS Inc., Tokyo, Japan).
Statistical significance was set at p < .05.

RESULTS

Among study participants, the mean age was
71.71 years; there were 2115 men (48.6%) and
2233 women (51.4%). We conducted one-way ANO-
VA and chi-square tests separately by sex to ex-
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amine the difference between measured variables
according to smoking status, because the propor-
tion of never smokers, past smokers, and current
smokers varied greatly between men and women
(Table 1). In the case of women, never smokers
were significantly older than current smokers (p
= .029). The chi-square test also showed that nev-
er smokers had significantly less current alcohol
drinking than past smokers and current smokers
(p < .001). Among men, past smokers had a higher
incidence of diseases such as hypertension (p <
.001), cardiovascular disease (p < .001), and hy-
perlipidemia (p < .01) than never smokers and/or
current smokers, although the results of age and
alcohol status were similar to those for women.
Next, we looked for a difference in cognitive func-
tion according to smoking status to determine the
influence of smoking on cognitive function in the
elderly. We conducted ANCOVA separately by sex,
adjusting for age, education level, alcohol-drinking
status, and regular exercise (Table 2). The results
showed that female never smokers had higher
scores than current smokers in the immediate
word test (F, ,,,, = 5.648, p < .01). Also among
women, never smokers had better TMT-A (F, ., =
3.184, p =.042), TMT-B (F, ,,;, = 9.074, p < .001),
SDST (F, ,,5, = 5.874, p < .01), and MMSE (F, .=
8.020, p < .001) scores than past or current smok-
ers. In the case of men, never smokers had better
SDST scores (F, =4.478, p=.011) than current

2,2212
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and/or past smokers.

Finally, to investigate whether there was a rela-
tionship between a history of smoking (pack-years)
and cognitive function in smokers, we conducted
hierarchical multiple linear regression analysis
separately by sex, adjusting for age, education
level, alcohol-drinking status, and exercise. The
results indicated that pack-years were significant-
ly associated with SDST scores in men (Table 3).
Table 3 shows that the correlation (R?) change was
significant after entering smoking status (F, ..,
= 130.119, p < .01). Pack-years had a significant
relationship with scores in SDST (B = -0.063, p <
.01). Conversely, there was no significant relation-
ship between smoking status and scores in the im-
mediate word test (B = 0.010, p = .675), delayed
word test (f = -0.040, p = .077), TMT-A (§ = 0.031,
p =.177), TMT-B (8 = -0.004, p = .881), and MMSE
(B = -0.011, p = .654) among men (Table 3). For
women, however, a history of smoking was not re-
lated to any measures of cognitive function.

DISCUSSION

In this study, never smokers had a lower rate of
some diseases in both men and women, although
the types of disease varied according to sex. For
both men and women, never smokers had a low-
er rate of current alcohol consumption than past
and current smokers. Female never smokers had
better memory, attention, executive function, pro-
cessing speed, and global cognitive function than
past and /or current smokers. Pack-years were not
related to cognitive function in women, whereas
more pack-years were associated with slower pro-
cessing speed in elderly men.

Our findings indicated sex differences regard-
ing the association between smoking status and
cognitive function. The proportion of smokers in
the elderly Japanese population shows obvious
differences between the sexes.?®. Some studies
have examined sex difference regarding the influ-
ence of smoking on disease, and have shown that
women may be more sensitive than men to some
of the negative effects of smoking.*® That is, com-
pared with men, women may be more susceptible
to some diseases as a result of smoking, especially
in the vascular system (eg, cardiovascular dis-
ease). In addition, some diseases associated with
smoking, such as cardiovascular disease, respira-
tory disease, and malignant neoplasm are directly
linked to cognitive decline.?'® In this study, never
smokers had better cognitive function if they were
female, a result consistent with ones reported in
previous studies.

Of particular note, when we used pack-years as
a measure of smoking status, pack-years were re-
lated to processing speed even after adjustment for
age, education level, alcohol-drinking status, and
exercise habit in men, but not in women. Galli-
nat et al®** showed that smokers had significantly
smaller gray-matter volume and lower gray-matter
density in the frontal regions than never smokers.
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Additionally, they indicated that a history of smok-
ing (pack-years) was inversely correlated with vol-
ume of the frontal lobe, which is activated during
tasks measuring cognitive processing speed.®%%
Our results concurred with these data, although
the effects of smoking on cognitive function dif-
fered between the sexes. As another potential
factor that might affect the association between
pack-years and processing speed, previous studies
pointed out the possibility of the effects of nicotine
on the brain. Nicotine is a psychoactive substance
that acts directly on the brain region activated dur-
ing cognitive processing. ¥ Some studies examined
the association between nicotine exposure and
brain function, and revealed that nicotine results
in neuritic damage.®®% Moreover, Goriounova and
Mansvelder®” examined the relation between nic-
otine exposure during adolescence and cognitive
deficits in later life, and concluded that nicotine
modulates information processing by activating
and desensitizing nicotine receptors in the pre-
frontal network. Although it may be less certain
as to whether there is a sex difference regarding
the relationship between smoking and cognitive
function, one previous study?® indicated the pos-
sibility of sex-related confounding factors such as
nicotine independence; future study is required to
verify such an influence.

There are some limitations to this study. First,
the design was cross-sectional, and the time-ori-
ented effect of smoking on cognitive function re-
mained unclear. A longitudinal study will be re-
quired to reveal the temporal impact of smoking
on cognitive function in the elderly. Second, a self-
reported history of smoking involves recall bias*
although we tried to minimize the impact of this by
taking histories accurately and carefully. However,
information regarding secondhand smoke, which
lately has come under scrutiny as a serious prob-
lem, was lacking, thereby representing a potential
limitation.

In conclusion, our study revealed that among
the elderly, female never smokers had better per-
formance in some domains of cognitive function,
especially memory, attention, executive function,
processing speed, and global cognitive function;
among men, a history of smoking assessed using
pack-years was associated with processing speed.

Conflict of Interest Statement
Authors declare no conflict of interest.

Human Subjects Approval

We obtained informed consent from all partici-
pants before their participation in the study, and
the Ethics Committee of the National Center for
Gerontology and Geriatrics approved the study
protocol, approval number 490.

Acknowledgments
We extend our appreciation to the Obu Office for
assisting with recruiting participants. This study



was supported by a grant from the Japanese Min-
istry of Health, Labour, and Welfare (Programs
Minimizing Long-Term Care B-3, to T.S.).

References
1. World Health Organization. Tobacco Free Initiative (TFI):
Tobacco facts (on-line). Available at: http://www.who.
int/tobacco/mpower/tobacco facts/en/. Accessed De-
cember 11, 2013.
2.Mathers CD, Loncar D. Projections of global mortality
and burden of disease from 2002 to 2030. PLoS Med.
2006;3(11):2011-2030.
3.Lee PN, Forey BA, Coombs KJ. Systematic review with
meta-analysis of the epidemiological evidence in the
1900s relating smoking to lung cancer. BMC Cancer.
2012;12:385.
4.Edwards R. The problem of tobacco smoking. BMJ.
2004;328(7433):217-219.
5.Shimizu J, Hayashi Y, Oda M, et al. A clinical analysis
of small-sized lung cancer with advanced disease. Surg
Today. 1994;24(1):19-23.
6.Simonato L, Agudo A, Ahrens W, et al. Lung cancer and
cigarette smoking in Europe: an update of risk estimates
and an assessment of inter-country heterogeneity. Int J
Cancer. 2001;91(6):876-887.
7.Ambrose JA and Barua RS. The pathophysiology of ciga-
rette smoking and cardiovascular disease: an update. J
Am Coll Cardiol. 2004;43(10):1731-1737.
8.Yaffe K, Fiocco AJ, Lindquist K, et al. Predictors of main-
taining cognitive function in older adults: the Health
ABC study. Neurology. 2009;72(23):2029-2035.
9.0tt A, Slooter AJ, Hofman A, et al. Smoking and risk
of dementia and Alzheimer’s disease in a population-
based cohort study: the Rotterdam Study. Lancet.
1998;351(9119):1840-1843.
10.Launer LJ, Feskens EJ, Kalmijn S, Kromhout D. Smok-
ing, drinking, and thinking. The Zutphen Elderly Study.
Am J Epidemiol. 1996;143(3):219-227.
11.Zhou H, Deng J, Li J, et al. Study of the relationship
between cigarette smoking, alcohol drinking and cogni-
tive impairment among elderly people in China. Age and
Ageing. 2003;32(2):205-210.
12.Kalmijn S, van Boxtel MP, Verschuren MW, et al. Ciga-
rette smoking and alcohol consumption in relation to
cognitive performance in middle age. Am J Epidemiol.
2002;156(10):936-944.
13.Sabia S, Elbaz A, Dugravot A, et al. Impact of smoking on
cognitive decline in early old age: the Whitehall II cohort
study. Arch Gen Psychiatry. 2012;69(6):627-635.
14.Durazzo TC, Insel PS, Weiner MW. Greater regional brain
atrophy rate in healthy elderly subjects with a history
of cigarette smoking. Alzheimers Dement. 2012;8(6):513-
519.
15. Anstey KJ, von Sanden C, Salim A, O’Kearney R. Smok-
ing as a risk factor for dementia and cognitive decline:
a meta-analysis of prospective studies. Am J Epidemiol.
2007;166(4):367-378.
16.Glass JM, Adams KM, Nigg JT, et al. Smoking is asso-
ciated with neurocognitive deficits in alcoholism. Drug
Alcohol Depend. 2006;82(2):119-126.
17.Sobue T, Yamamoto S, Hara M, et al. Cigarette smoking
and subsequent risk of lung cancer by histologic type in
middle-aged Japanese men and women: the JPHC study.
Int J Cancer. 2002;99(2):245-251.
18.Glass JM, Buu A, Adams KM, et al. Effects of alcoholism
severity and smoking on executive neurocognitive func-
tion. Addiction. 2009;104(1):38-48.
19.0tt A, Andersen K, Dewey ME, et al. Effect of smoking on
global cognitive function in nondemented elderly. Neurol-
ogy. 2004;62(6):920-924.
20.Mons U, Schéttker B, Miiller H, et al. History of lifetime

Am J Health Behav.™ 2015;39(3):294-300

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Hotta et al

smoking, smoking cessation and cognitive function in
the elderly population. EurJ Epidemiol. 2013;28(10):823-
831.

Albert MS, Dekosky ST, Dickson D, et al. The diagno-
sis of mild cognitive impairment due to Alzheimer’s dis-
ease: recommendations from the National Institute on
Aging-Alzheimer’s Association workgroups on diagnostic
guidelines for Alzheimer’s disease. Alzheimers Dement.
2011;7(3):270-279.

World Health Organization. The Tobacco Atlas (on-
line). Available at: http://whqglibdoc.who.int/publica-
tions/2002/9241562099.pdfPua=1. Accessed October
23, 2014.

Shimada H, Makizako H, Doi T, et al. A large, cross-
sectional observational study of serum BDNF, cognitive
function, and mild cognitive impairment in the elderly.
Front Aging Neurosci. 2014;6(69):1-9.

Young J, Meagher D, Maclullich A. Cognitive assessment
of older people. BMJ. 2011;343:d5042.

Folstein MF, Folstein SE, McHugh PR. “Mini-men-
tal state.” A practical method for grading the cogni-
tive state of patients for the clinician. J Psychiatr Res.
1975;12(3):189-198.

Makizako H, Shimada H, Park H, et al. Evaluation of
multidimensional neurocognitive function using a tab-
let personal computer: test-retest reliability and validity
in community-dwelling older adults. Geriatr Gerontol Int.
2013;13(4):860-866.

Elwood PC, Gallacher JE, Hopkinson CA, et al. Smoking,
drinking, and other life style factors and cognitive func-
tion in men in the Caerphilly cohort. J Epidemiol Com-
munity Health. 1999;53(1):9-14.

Cadar D, Pikhart H, Mishra G, et al. The role of lifestyle
behaviors on 20-year cognitive decline. J Aging Res.
2012;2012:1-13.

Health, Labour and Welfare Ministry. The National Health
and Nutrition Survey in Japan, 2012(on-line). Available
at:  http://www.mhlw.go.jp/bunya/kenkou/eiyou/dl
h24-houkoku.pdf. Accessed April 22, 2014.

Huxley RR, Woodward M. Cigarette smoking as a risk fac-
tor for coronary heart disease in women compared with
men: a systematic review and meta-analysis of prospec-
tive cohort studies. Lancet. 2011;378(9799):1297-1305.
Beason-Held LL, Thambisetty M, Deib G, et al. Baseline
cardiovascular risk predicts subsequent changes in rest-
ing brain function. Stroke. 2012;43(6):1542-1547.
Pathan SS, Gottesman RF, Mosley TH, et al. Association
of lung function with cognitive decline and dementia: the
Atherosclerosis Risk in Communities (ARIC) Study. Eur
J Neurol. 2011;18(6):888-898.

Duron E and Hanon O. Vascular risk factors, cogni-
tive decline, and dementia. Vasc Health Risk Manag.
2008;4(2):363-381.

Gallinat J, Meisenzahl E, Jacobsen LK, et al. Smoking
and structural brain deficits: a volumetric MR investiga-
tion. Eur J Neurosci. 2006;24(6):1744-1750.

Nakahachi T, Ishii R, Iwase M, et al. Frontal activity dur-
ing the digit symbol substitution test determined by mul-
tichannel near-infrared spectroscopy. Neuropsychobiol-
ogy. 2008;57(4):151-158.

Venkatraman VK, Aizenstein H, Guralnik J, et al. Ex-
ecutive control function, brain activation and white
matter hyperintensities in older adults. Neuroimage.
2010;49(4):3436-3442.

Goriounova NA, Mansvelder HD. Short- and long-term
consequences of nicotine exposure during adolescence
for prefrontal cortex neuronal network function. Cold
Spring Harb Perspect Med. 2012;2(12):1-14.

Slotkin TA. Nicotine and the adolescent brain: in-
sights from an animal model. Neurotoxicol Teratol.
2002;24(3):369-384.

Abreu-Villaga Y, Seidler FJ, Qiao D, et al. Short-term ad-

DOI: http://dx.doi.org/10.5993/AJHB.39.3.1 299



Cigarette Smoking and Cognitive Health in Elderly Japanese

olescent nicotine exposure has immediate and persistent who smoke at higher risk for lung cancer than men who

effects on cholinergic systems: critical periods, patterns smoke. Am J Epidemiol. 2013;177(7):601-612.

of exposure, dose thresholds. Neuropsychopharmacol- 41.0h HY, Lee HS, Lee SW, et al. The association of lung age

ogy. 2003;28(11):1935-1949. with smoking status in Korean men. Korean Journal of
40.Matteis AD, Consonni D, Pesatori AC, et al. Are women Family Medicine. 2014;35(1):35-41.

300



#FROHAEHR
2014, $525%, W18, 76-86

BEREICET SN D DOMERR | EEEHRETIC L DR

VAl T
(TR A B S EMTI > ¥ — NILSLSA MBI

EH BT
(RN BLRFEMAR L > 7 — NILSLSA ERTAD)

L ARGES
(BERFEREALHRRILETAR)

AT B&T
(TR A B RFERTI L » ¥ — NILSLSA EMEZE)

Kk BLT
(EANREA R 215)

AT, HUSTERREREOME SIS DOBRNZHERGFIC O VWY, RBEEWRETFLEH
WTHRHT A ERANE L. SARE R [BRNRFERMATEL Y ¥ — - B{LICHT 2 RIBHIE
FWFE (NILSLSA) ] OF 1 ATICBMUL, 65~79 ROMIBMEARPRE 725 8 (RHER 71.19
BB B3804, 33 R) Thol. HIXHEARY, T0O%, 2 FEMBT4EMIDL->THT
bhl, F2wHE S3XRAHECHVT, AEE 7z 727 -RADNERESITIRO WS E Rk
(WAIS-RSF), #1552 #% Center for Epidemiologic Studies Depression (CES-D) REE# B\ CH{EL 7=,
HIFEE IS D OIH O BEBE 2 BB ICEARAA FRERENREF L2 AV ARSI O
B R 2 ERONS S ILAOHEERHEBERITT I LTSNS, —F, M5O, 56 2 EHOTHE
ADBBIBEDH N o T LEOERD S, HREEHGRE ICB Y SHEOKLER, H2EHOM

S ORBICHET HAEMRE N,

(F—7— K] Wk W50, BEsE, XEEEDRETN

FECBH

HfEE WS 2%, &LICEBE O QOL (Quality of
Life) ICMb2HBLOENNTTH S, HBPOME
3, BEOLRBEARLLD, SENZEHET-
0, thFICHELAVTHHEN LT S (Newman &
Newman, 2009; Baltes & Lang, 1997). F7:, &EB&HOA
EkEUE, BSOS REOHBREDTH—I AT
EHLBEL, MEPHEGICLARREBERITT LN
#EH S hTw3b (Gottfredson & Deary, 2004). — 75,
BRI, FRPELVLHALOSZEG, &Eh»5
DEBLR DA ELBREOEL2BRT HHENEL,
BOFEREHBL TS DREABR LTV &AM
E£ExNh T3 (Fiske, Wetherell, & Gatz, 2009), &E
D> 013, SENLERBEELS €54 & BENEE
1Y # ¥ L (Baldwin, Chiu, Katona, & Graham, 2002),
BROFELFRICLZ-2TW5. T4b5, BREIC
BUIAHAEOEBE TR >ORBBETFH T I LIE, #&
SMCHZHWICLEELRLTFE 2 >TW D,

LIBT, MREROEREEZNRE LI OET
WEICBWLT, MO EEN LS D & oMK B AS
RHEhTHD, BRHICB I 2ENBENES L,

D DOBERMS DREOHR L IGHEICERICKED -
TVHI EABFEEINTWVS (eg., Baune, Suslow,
Arolt, & Berger, 2007; Ganguli, Du, Dodge, Ratcliff, &
Chang, 2006). & SICEGR TR, HBRICH T 5004
BAEMS > LMD A A= XLORFISET T, &
HNREMEERNTIHRENERHELTDOATYL
5. R, BBEOMI >N TOHOBAMENETO
YRVRETFELLH0ESPICHE LAREMRIIS LT
bhTwad, ZOEREI—HLTW 2L, FXE,
Kohler et al. (2010) 1%, 60 BREL EDMUIRIEERTERE %
HRET S 6 FHROBHFEELITL, R—ZAF71 0
DL EDH 6 FRIOBAMEDE T ZIBL L2 WS
iZ LT3, Barnes, Alexopoulos, Lopez, Williamson,
& Yaffe (2006) &, 65U EOMBEENRELL6
FHOBHEEICBVT, 1550 6 FROBAORBED
fEEEsIEECTAREEEERLTVL 5. BKIC, Wil
son, Mendes, Bennett, Bienias, & Evans (2004), F&H -
AT -BH-T# - TH (2012) iTBLWTH, BRED
MSOMFD 4~8 FHROENBESLAEDETOY R
JERFELEDFEEMNRENTVS, LI LENS,
Ganguli et al. (2006) 1%, 67 B EoMISEERBRE%
HRELLHFREOZERS» S, MI>M8F0HOBA



HEHEFICB T SAELNS D OHERME 7

BEOETIIRITTHBREBTELN > L2 HE

L, Vinkers, Gussekloo, Stek, Westendorp, & van der
Mast (2004), Dufouil, Fuhrer, Dartigues, & Alperovitch
(1996) I2HBWVTH, WSHO LB L ORI
BUIERTHI2L00, 5 ONFOEROBABEET
CRIZTRFNLESIEDTH AL, S6ICHFETS
NREF, ThoOXETIE, MORRMFE Thbs,
BHBHEOESHAZTOROMS DORBICRITTHEICH
THERPEBMOBIAZENT WAL TH B, FlX
¥, Vinkersetal. (2004) 13, 85 ROMREERBEE
HRELVILEHOMG Ty 2RV, [WSo0%F
DHOBABEICHEERIZT] EWHEHICHNAT,
[BAOBESZOROMIDICHEERIFT] EVSR
HEBMIF LTV B, TOHER, BEOH, Thabs,
N—2 74 2B 2RABECES N EDRK 4 EMO
MO ODWKICERLEEERIETEVHIKERIEDS
himZeaHiEL, BREVETRECET2ERTS
ZEIEY, MHOMECATERERL TV, &
7=, Dufouil et al. (1996) &, 65 LN EHE %
WRELL:IEHORTT— ¥ 2 HVWER»S, &Y
IAERE LR EBORRME, Tabs, BMBED
BEXE3EROMHIOHEROYRIAFELELEZEVWIHE
BEETVLS,

CHSOHEEEMS >ORRMFRICHT 5B RDEE
{ZB9 U T, Perrino, Mason, Brown, Spokane, & Szapoc-
znik (2008) (&, 70 U LOKMIBEARBREENRL
LRI T — ¥ 2V T, 1D 2HE0HOBPAEHEIC
HETAI0ON, HHVIBABENTOROWSDICE
BI500EHSMCTAHIHIC, WABOERHEE
RSSO EREYRET N (Finkel, 1995) %= #Et
L, BRBELSZOHOMS DNOFRLEHEBOAY
E® T W5, F 7=, Bielak, Gerstorf, Kiely, Anstey, &
Luszcz (2011) &, BBAUBAEEE 0> D & DR 72 B
i, 15255 2 0O%OBAMREEN, 5 IZTMEE
PEEFOBRDOIWSONEVS, B—DABTEFTNER
ETELHBHMLLOTIEAWEIERL, BHBELNS
D DREFEE KL % FBICHEAIA A 72 Dual Change
Score Model (McArdle & Hamagami, 2001) 278
2T, WHOHSFDEOBIBEETAOLVEA
WHEEEZRHLTWS, COXDBHNEZENENSD
DEFOLTHEMEZBEONICTS00HA L, B
#0 QOL #BAITEELDENHE CH A NN EEN
DET LM D2RWH, EOLDICHEICEDDALE
HNEEFTLTO P2 EETAHA—BIELTERRTHD
(Bielak et al,, 2011), {15 DA & HEETAOB—HMH
OEBOIZHI LAFRIZAY (2012) TH, $E0R
HE LT, MEEEMS AR ARICHEEZRIZLASH
R T TSR D AA THERG 27T 2 0D

BMEINTVS, LALENS, ERoXERLS 3%k
FTOHERMILALEL, ERTLHAMNEHIATL
b A

FITHEHAETIR, MREEORBELHRE L
Br—22AOAREBEYRE T (Finkel, 1995)
L&D, MEEIS SOFRNEHEERFEIC > LW TR
T3, REFEHRETFUE, HEF—-yE2HVT2D
DEEMIWABICEB 2 RITLAD THEEEEFIVICE
DRAAR LT, AREGEINTARHNEETHD
(Finkel, 1995), ZOFRAEMNER STV S (B,
2006; WHR - KHE - J|WIT, 2006). SR, WMH5OH5
2EBROMGEADEE, HEE» S 2 FROM> >OUE
ONFEDOEBREFZEETMHARD S &L, #
N ORBALIBERGRICOVLWTHLOICTAZ LER
HB. 2B, BILEEIIS, (2006) 1%, 2BEDT—oHt
HIIKEBREYREFNZAVS LIRS, Al
EREEENTA &Ik, ERMOEREFICHL
TEOHEDTEVEELIIEHT LN TED LIERL
TWwd, #->T, KPETIE, 2EMBCIEThNL
A FEOHTHEEDF - ZHVA I EILT 5,

F7z, EITHETIE, ANZEHOREOLSTHSH
THY, ZOBROBYIIODVTHRSA TRV &
FEL, FIC, MREEEBREENRETHEES, AN
BENOBEEEBRY 2B, UTOKICHEETS
RHENH S, FlAIE, Dufouil et al. (1996) Ti, MY
RENEZTET I, BABERTORA Y —-=2 )
F A b C& 5 Mini Mental State Examination (MMSE :
Folstein, Folstein, & McHugh, 1975) 2B\ T\ 5. L
MLZuHS, MMSE Ok LA MZ2 BABEL T
THREOREMEIRINRERTHAMNH Y, HRE
FEESOMNLEAOBAZZERICEA A LId#
LW EERHEN TS (Tucker-Drob, Johnson, & Jones,
2009). 7z, Perrinoetal. (2008) 1%, IZHHBEE % H
GERELUTIRZSD, HB0IE cutoff point ick B K
FIVERAVAIPICE > THEMSR L HOTHEM 216K
L, HSEEEENRETHIHEATE, LohSREL
TS A-0ICHEHEERE LTRIZEMNEE L L
BRTWB, CheOEEEZEBLT, 450, MNNLREN
OFHEICIE, [HREEIX, BNICITIL, SBAICE
ZEL, DENCREZAETIBAORGNENTS
5] LSEH (Wechsler, 1944, p.3) L, F ORI
HRBICESEEELEN - NERETH S, Tz P2
T —RARERERETR (&N - M- 588 - 71,
1990) DS EHEHE (WAISRSF ; /bék - g8 - B -
AR, 1993) AL 3, WAISRSF i3, BEBBEES
RACEEBMEY > L EHOTERSHERT &
DI (FINEH, 1990) ShTWwBRIERS, 4
NEAOBAZZTELLTL, MREEORBEE
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MRETHEMALBLTLLHEERX SN D,
bl %
1. FHHRE

ARROF—5L, [BUBEERHARLY S — - &
LicBd 52 RIAM B ZZ A (National Institute for
Longevity Sciences-Longitudinal Study of Aging @ NILS-
1SA) | O—ERTC#H 5, NILSLSA I3, BEIEFEMHAR
>y RO 2 BIEOERAED» S, EREHECE
N B{EREAME S hisRERE R E L, BikE
EERICMT BN TH S (Shimokata,
Ando, & Niino, 2000), % 1 RHFE (Wave 1) & 1997 £
11 A~20004E4 AICH T, 0R~TIROPHESR
WETHREMRELTITbNE, 208K, H2RMEHE
(Wave 2:2000 5 4 B~2002 5 F), $F3IX WA &
(Wave 3: 2002 E5 A~2004 55 A) &, H2FMBE
OEMFABEMTOI TV S, B, BEOERKICHA-
T, BT AR EFERTRY v ¥ —HEER
AOFKBL, 2RHKEDO [WEAOBNOIEFICLBHE
&l 28TV,

AW TIL, Wave 1IZBILZ 65 BR~T9ROEGE
EHSI6R/DTF— ¥ R VIz, 175 L, Wave I TERAE
OREEEHELE BGF) BT, Wave 105D,
MEERTE, HEE, EFROF—-YIcRA0H5E (&
114, 44, 68, 678) Bareld & li.
o, BERNLSFHKRERL, 7258 (FHER
71.19, SD3.88: B 390 F - 3B H) THBH. 2
HRREBOEELRES Table 1IZ7RT .

EHHEBETHSD Wave 2, Wave 31ICHE, FhFPh 533
£ (Wave 1 55 OB HEH 2.05 SD0.11), 418 %
(Wave 1 2 6 DOTHLBHME 4.08, SD0.18) ABMLL.
%8B, Wave 2{IC8MML AL -7 128055, TOH
HAETICE2E X148, Wave3iBIMLad o1
07R/DIE, TOBHAMECICLDELITETH»
Foo Fho, Wave 2 Wave 310 &b 1 EBHIL
# (55348) &, Wave 1OAIBMLEE (171248) K
BWT, BAREEHETSE, £, HICBOLWTHER
RIEEAH 0, 2ELU LOBMNEZ L Wave 1 OHDBN
FEDLERME (1(723) =418, p<.001), TOTE
BEELDLBEIE, >z (4(1)=647, p<.05). —
H, HEE, SR, BRREAOSMKRICE, HE
MWD SN o7 (¥H(3)=2.34, ns ; ¥¥(3)=2.53, ns)
2. #EE

Mg (2B ERIEFZICED, V27 RAT—KA
MERERITE (RJ)01FH, 1990) OEHEEE
(WAIS-RSF; /i A, 1993) % HET U=, WAISR-SF
i3, BBHHIVIIKBSHAH LY, ZREOSEEER
RE»PSERICEET 5 EAFRBELIBEIC, PBOR

Table 1 R RE (N=725) DEXEE

El (Wave 1)° 71.19+3.88
ﬁb)
Bk 390(53.79)
E-q 3 335(46.21)
HEEY
INERR - IR EAR 353(48.69)°
(B epas - FitEER 252(34.76)
TIEREAS - STk - MPIER 77(10.62)
K - KFEBR 43( 5.93)
ML (Wave 1)®
~8,500,000 262(36.13)
3,500,000~ 6,490,000 257(35.45)
6,500,000~ 9,990,000 115(15.86)
10,000,000~ 91(12.55)

¥ YPHESD, TAH (%) £RT.

HEBEVEEMOBTICL D, RAOHMKELEE
WICIRBTEH LI B INLHETH . BHE
M, 2 FORREE, 3 THRAR, 4 TR
MH BN, FRRTIE 4 TFUREEEHWT, [H88],
[, TREsER), 73] oRELEHTLTEES
wRedic. BERREE [MHE] A10~29:5, [HEEU »
0~28 =, T4ESER] 210~21 84, [F5) 120~93 &
THbdo CHODTHEREI, B4 MRELONENSE
HELEMES BAOLEANENEZERT S
(Wechsler, 1997/2006) C &6, SHEHO B T, 4
TUREOHSREENEHREL, [WEE] L HBEE
HEBRIT 5 ¥%RA#5. 2B, WAISRSF T3, 4
HEFE# (IQ : Intelligence Quotient) DIEEMNTRETH
B (MKIED, 1993). LA LANGS, BAEBO LR
BURBRTHYITHNFEOEREZHEBL L RN L,
BT —FIcBI 5 1Q BHEETHRICHVAERED
BITICLAHBEZFIDRT VI R ENS, FRHIRTI
IQZAVTI, BEERERETHIL & L. B
&, BEOIEEZILERLELDS 5V ILDEEHIY
DRERE, KERETEN T

5D (LBA) BARAOHAEZEHICL D, Center for
Epidemiologic Studies Depression Scale (CES-D ; Radl-
off, 1977) O BXIER 20 B (B - BT - i - 8H,
1985) ~OEIEERD . CESD 13, KEE 78w
EWMRAUBVT, —BORAZNRET HEEHED
LDIIHARSNEMSH>RETHH. SEHEBOREIR
f[igeAEudo72] 6 [HVTVEIE-T] D4
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T, TICOE S 3HELTHAEL: GYEEE
DT, 3EA»60mELE). &8, CESDX
TBEGERL [52BE), [RYF7F1 78 (0B
&)1, THABE] o4 THURE (§73HE, 7ER, 4
HE, 21HE) »oBEEIN5, DHOERICE, TR
EBESE LTHTEBORRMBA*EHL, thexHE
WMEBELT [{l152] LuSEBEEREHRTACL
&9 3. SFTUREOHSEEIT [HFEAER] 20~
2168, (Do) Mo~21 K, [HZF ¢ TRBEH
0~12 &, [MABME] P O0~6HTHY, BAMNEVIEZ
¥, ZTOTHERICBT 203 2OMMANE N & %2R
Fo %P, Wave 1{C51}5 Cronbach ® a 513, &
BRIRER] 2280, [H B8] .79, [HYF 1+ TR
11 #* .64, [WABR] 2857 THo7ze

BAxBYE (Wave 1) BEROFEZTICLD, £/
(B, &% (BiE=1, kE=2), HBEE (2B - #7iH
=1, [BEIPZEK- FfER=2, HEEKR -8
K- HPERK=3, K¥ KFER=4), £ (15051
BTF=1~2000 FAL E=11) Lo T, @EEERD
7zs

L R

MR T 0 /T L8y r—F SAS (Ver. 9.1.3)
& AMOS (Ver. 19.0) %\, p<.05 ZHEETEL
AN
1. ML DOERSHHE

2TOHRBRSCBY S, QNEOTARERSRUN
OO THREGROTFGHE L FHEZE % Table 2 (7R
To

HEOTURESS M50 TFTHRRESHE,
Wave 1 7*5 Wave 3 124015 C, HBBORE L RiEZR
LT, 35610, REESMDS >OERELERRT S
iz, BERBHBTTL2EVEMRET 27, &
T, AEOTHNRESS2HRUERE LT, Tk
(Wave 1)], [HI8E (Wave 2)], THIEE (Wave3)] &1
SBEERERKL, FhicHy s T9/) & MEE)
OFHEEEET L, [HH] 1313137 (SE.182, p
<.001), T & ] 13-.078 (SE038, p<.05) TH- 7
(RMSEA=.089, CFI=.938). &I, 15> >OFHRE
BEICEYD, (155 (Wave 1)1, (52 (Wave 2) ],
[5> (Wave3)] L WHBEEEZERL, B
FHMEIT-AEZA, [YR] 23073 (SE112, p

Table 2 AEEE TS DDOERGFHR, 719 (SD)

BE Wave 1 Wave 2 Wave 3
xRE
e 12.76( 5.46) 13.73(5.43) 13.51( 5.60)
n=725 7=532 n=416
i 10.94( 5.62) 11.51(5.36) 11.05( 5.23)
7=725 n=532 n=416
RESERR 9.36( 3.71) 9.79(3.73) 10.38( 3.42)
n=725 2=532 n=415
75 38.99(10.42) 38.79(9.99) 39.82(10.39)
#n=725 7=530 n=414
m5-o
SHBHEER 3.07( 3.18) 2.97(3.17) 2.98( 3.28)
n=725 n=523 n=412
el ] 1.90( 2.66) 1.78(2.54) 1.78( 2.38)
n=725 n=527 n=407
HIF 4 7B 2.73( 2.59) 2.87(2.71) 3.01( 2.76)
n=1725 n=527 n=417
= AR 0.33( 0.74) 0.33(0.81) 0.33( 0.79)
#=725 n=527 n=414

& "AEHEOARET>TLALY, RITF« TR0 BE' ERIBETHS.

BERBRNTOLBVTH S,

HOfE : ML 0-29, S 0-28, HLEFER 0-21, S 0-93
5> : gmERo-21, 3-oBf10-21, RIF « B 0-21, WA -6



