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with relatively good mobility, mortality was still higher for those
living alone without support from family or friends {age-adjusted
HR=416, 95%CI: 1.32-13.16).

Adjustment for maobility and medical status in model 1 did not
substantially change the results, although statistical significance was
attenuated for men living with athers who cannot provide sufficient
care due to illness or infirmity. Moreover, in model 2, further
adjustment for use of long-term care insurance service, a significant
difference in mortality by living arrangement was still seen among
men with less mohility, Results for men living with others who cannot
provide sufficient care due to iliness or infirmity among men with less
mobility became significant in model 2 (multivariable HR=2.64, 95%
Cl: 1.07-6.51).

Discussion

In this study, we found that living arrangement according to the
ability to receive informal care was significantly associated with
survival in elderly men but not in women, Men living alone without
support from family or friends had a greater risk of dying than those
living with others able to provide care throughout the day, whereas
men living alone but with frequent support from family and friends
did not. In addition, among impaired men, those living with others
who cannot provide sufficient care due to illness or infirmity and
those living with others who are receiving long-term care insurance
service showed a higher risk of mortality. To our knowledge, this study
is the first to examine the association between living arrangement and
mortality in terms of the ability to receive informal care.

Although the previous results suggested that living arrangement
is not generally associated with mortality among men (Davis et al.,
1997, Murata et al., 2005), these studies mostly focused on the
difference between those living alone versus those living with
someone else. In the present study, no increase in mortality was
seen when the groups of men living alone were combined, which is
consistent with previous findings (Davis et al, 1997, Davis et al.,
1992, Magaziner et al, 1988, Murata et al, 2005), whereas a
substantial difference was seen between those living alone with
frequent support from family and friends versus those without
support from family or friends. For women, findings from previous
studies are inconsistent. A prospective study in a rural area of Japan
found that women who lived alone had a lower mortality risk
compared to those in multi-generation households (Murata et al,
2005). In contrast, a prospective study of 5085 elderly in the US
found that living alone had no adverse effect on survival in women,
whereas living with someone other than a spouse was associated
with an increased mortality risk (Davis et al., 1997).

Given suggestions that health is a significant determinant of living
arrangement (Magaziner et al., 1988, Sarwari et al, 1998, Soldo et al,,
1984), it is interesting to consider whether living arrangement
produces a change in health, or changes in health lead to a change
in living arrangement. Elderly living alone rated themselves healthier
than those living with others (Lawton et al,, 1984, Magaziner et al.,
1988). Persons who need help with activities of daily living are more
likely to live with others than are those who can function
independently (Soldo et al, 1984). In the present study, in men, the
association of living arrangement with survival remained even after
adjustrent for medical status and mobility, which is a good proxy of
function in the elderly. This in turn suggests that living arrangement,
in terms of the availability of informal care, may have a causal
association with the survival of elderly.

With regard to the mechanism of the effect of living arrangement
on elderly health, it is important to distinguish between confounding
and pathway, although these are not mutually exclusive. Confounding
variables are ones which might either affect elder living arrangements,
or might not independently distribute to groups of living arrange-
ments, yet nevertheless also affect health. For example. socioeconomic

status, such as education and income, determine how elderly live, and
also have an impact on health. One study reported that economic
resources measured by income, change in income, and net worth
dominate the decision-making process in transitions across living
arrangements (Mutchler and Burr, 1991). On the other hand, pathway
variables are variables which might be affected by living arrange-
ments, and which themselves lead to a change in health. For example,
smoking, alcohol drinking, dietary habit, mental health, and receipt of
informal care may be determined by living arrangements and then
lead to change in health.

The present study suggests two pathways that possibly contribute
to differences in survival between groups of living arrangements. First,
informal care is a major component of the effects of living
arrangements on health among elderly. The present study shows a
clear difference in survival between living arrangements according to
the ability to receive informal care, while previous studies mostly
focused on the difference between those living alone versus those
living with someone else. This is also supported by the fact that the
difference in survival was dramatically emphasized when the analyses
were limited to those with less mability. However, we did not
ascertain the details of “informal care” or “support”. “Informal care®
and "support” have many dimensions and can be provided in different
ways, such as financially, emotionally, physically, and materially. The
benefit of financial support to the daily life of the aged is clear.
Chatting with family and friends may also benefit mental well-being.
Physical and material support, for example, includes help with
housekeeping, preparation of daily meals, help with bathing, and
accompaniment to outpatient clinics. In addition, adjustment for the
use of long-term care insurance service did not substantially reduce
differences in survival between living arrangement groups among
men with less mobility. This suggests that the role of informal care is
different from that of formal care, and that benefits from informal care
cannot substitute for those from formal care service under the long-
term care insurance. Further investigation of factors influencing
survival among the aged is warranted.

The second pathway we suggest is social isolation or social
network. Social isolation may play an important role in the mechanism
bywhich living arrangement affects health, particularly for those living
alone. This is because when the present analyses were limited to those
who were relatively mobile, those living alone without support from
family or friends still showed a higher risk of mortality, whereas those
living alone with such support did not. This is consistent with previous
findings of a likely association between social iselation and an
increased risk of mortality. Although the mechanism of this association
is unclear, psychosocial factors may play an important role (Berkman,
1987, Berkman and Syme, 1979, House et al., 1982, Kandler et al., 2007,
Seeman et al,, 1987). It has been suggested that living alone is a good
proxy of social isolation or emotional loneliness, which are both inturn
associated with increased morbidity and mortality (Kandler et al,
2007). Social network may also have an impact on cognitive function
among elderly (Crooks et al., 2008, Ertel et al, 2008).

We speculate possible explanations for the lack of association
between living arrangement and mortality in women. First, given
gender-specific roles in the context of social situations in Japan, it is
reasonable to assume that men are more vulnerable to the inability to
conduct domestic affairs than women. Second, men are probably more
susceptible to social isolation and stress, which are both related to
living arrangement. A population-based cohort study conducted in the
same setting as the present study reported that the risk of suicide was
eight times higher among men living alone than those living with
family members, whereas women showed no such difference (Fujino
et al, 2005). A large nationwide cohort study conducted in Japan also
reported a higher risk of mortality from cardiovascular disease,
external causes and all causes associated with divorce and widow-
hood in men, but not in women (lkeda et al, 2007). Third, living
arrangement may influence changes in lifestyle-related behavior,
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which may in tum be the mechanism of the association between
living arrangement and health. However, these changes in women,
even if they occurred, would have little impact on health because very
few women engage in unfavorable lifestyle-related behaviors. In this
area, smoking rate is approximately 50% in men versus 5% in women,
and habitual alcohol consumption is 46% in men versus 4% in women
(Fujina et al., 2001, Fujino et al., 2005, Pham et al., 2006, Pham et al.,
2007).

Against the background of a declining birthrate, aging, and an
increasing ratio of nuclear families, elder-to-elder care, in which one
elderly person acts as the principal carer of another elderly person at
home, has become a highly controversial public health issue in Japan.
Our present results clearly show that when subjects are limited to
those with impairments, men living with others who are receiving
long-term care insurance service are frankly disadvantaged.

Several limitations of our study warrant mention. First, we did not
obtain information on a number of important possible confounding
and pathway variables. including smoking. drinking, physical exercise,
nutritional intake, stress, medical diagnosis, economic status, educa-
tion status, and formal care including institutionalized care. This
limited adjustment weakens the conclusion. Second, the study did not
include elderly who were institutionalized in a hospital or elderly
home. Follow-up was also censored when they were institutionalized.
Living arrangement may affect institutionalized care, but the study did
not account for any effect of institutionalized care. Third, we did not
identify the subject’s marital status or distinguish whether they lived
with a spouse or someone other than a spouse. Marital status and
living arrangement may have separate effects on health, as might
living with a spouse or with someone other than a spouse (Joung et al,
1994), albeit that no clear consensus has yet been obtained. Fourth, we
did not account for the time lag in changes in living arrangement;
rather, we assumed that the prior living arrangement had no health
effect on the subsequent arrangement. Further, we measured living
arrangement annually in repeat survey visits, and assumed that the
risk of living arrangement changes were exerted simultaneously with
the change in arrangement. Finally, the very few subjects in the group
of living alone without support from family or friends should also be
mentioned as limitation, though it yielded meaningful patterns.

In conclusion, we found that living arrangement as classified by
the ability to receive informal care affects survival among elderly
men. This effect was particularly pronounced when the men is
impaired. In addition, men living alone without support from family
or friends are at higher risk of dying even when their mobility Is
maintained, as they do when impaired. We also found that living
alone does not adversely influence survival as long as the individual
receives support from family and friends, These results may be useful
in the formulation of elderly welfare policy. Development of the long-
term care insurance system to provide informal care service which
reflects the support provided by family and friends may be of overall
benefit to the elderly.
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GDSZ 37 46+3.3 ! 51436 ns
GDS=10, n (%) 10 (7.5) | 123 (129) ns
GDS<10, n (%) 109 (92.5) | 735 (87.1) ns
B cEE - o '
e, 1 (0.9 ' 41 (4.9) 0.05
ZL N 114 (99.1) 794 (95.1) |
BEEORE - [
B4 33 (27.7) 243 (28.2) ns
xL - - - 86 (72.3) 619 (71.8)
RROHSE | {
HY 0 (D) 15 (1.7) | ns
ZL g il 119 (100) 844 (98.3) |
BEEE T )
E)) 6 (5.3) 83 (10.6) ne
xL 107 (94.7) 703 (89.4)




. M M EOESPMHICN T S CCADER I

%6 EREESMEEGFEMBICST 32001 £EROEHREE ADLOLE

U

ERHESNE WRHFEFEME
1993 2001 1993 2001
EHOEE
“EEAEEXZ EREWL n (36) 105 (88.2) 104 (87.4) | 760 (88.3) | 669 (76.2) *
“BHICEER" n (%) 14 (11.8) | 12 (10.1) | 106 (12.1) | 158 (18.0)
YL LIfEUESESCTESN" n (%) l 0 1 (0.8) 1 (0.1) 16 (1.8)
“EEIC L RIFEOUFELE" n (56) o 2 (1.7) 11 (1.3) 35 (4.0)
ADL
ADLSELBEIT (ADLZA7P=217) ., n (%) 117 (98.3) g8 (82.4) 831 (94.8) | 603 (70.0) *
ADLIEHIT. (ADLRIF7 <21 . n (%) 2 (3.5) 21 (17.8) 46 (6.3) 259 (30.0)
#}ar2
GDSZO7 46133 56138 51136 6.2+3.6
@GDS=10, n (%) 10 (7.5) 19 (10.7) 123 (12.8) | 158 (20.8)
GDs<10, n (%) 109 (92.5) g2 (13.3) 735 (87.1) | 600 (79.2)

* 1 p<D.05 *=*:p<001, $NEvsIEEME (2001F) (Ctest)

BHL7110% & FBMO T EIcoWT, HEICHT 2 EHHEDENHRL K
FHL7™. E513, 193RI TOABHBZENHLFENMTFICBTEN-271
VENAEEL-LOTHE, MEICBWT, i, ADL, {152 YIZHELR
ERBOLATVLRY, FE6id, MBD 19934 L 2001 A0, EROERL
ADL, M5 200RRELB L AL OTHS. EHHEEZEMEZ, FEMPICHL
T, SEBOEEHORR, ADLOBUFERICEFICRLIA TV, R7IE, EE)
HEEMOBRERRN T 5 FHAROF v THERLAY, EMoOESHHE~DE
mAGROEEFHICH L TANTHA Z 22%h4 5. R, EBHEZBMLUS
OREOFHEEED ) A2 LR ZBERERBLEbOT, XBTHBTE, ADL
HEIZLTwARWIE, H32o%H 52 L, BEELS O Mult-pharmacy % X725,
BRoEHOY 22 L AHTREIRE SN

r

e Yt e ...

HBEERBEOENABRIAETH T 000, BHHFOREFAKELFMmL,
REOEBICHT AR A7 AaTREALT, BHOLDON A7 #WETE
CENEETHE. EficbAB0, HROEHMICHT 2 FHRHRIHEES
N20OT, BREERLRRTELLI ZLATILETHS ).

FO-Hitit, HREOERER: L TERHENS V7 IR ERT ARG TR
(, BRESEDEZRBT LD VYT 4 TEBOEE)LTERLEETS
3. AREE~OSMIC L ) ABEREO—BERE LOBESEREND L £
DHLHEELERBLEEDNS. ' '



U RROERERSNREETE (CGA) DEKIGE

RT7 BERABRECHT 2 EBHHESNOL v T
(BAZE AR AT)

%8 EHRABCCHTIEDHETEMOERLUS
gt v AR (REERIN)

EO: p R p
EEHESEM (n=119) 0.42 0.01 ER 1.1 <0.0001
EHHEOFEEM (n=878) 10 | =3

P 1.8 0.002
Big 1.0
ADL
8ir 0.33 0.0006
B 1.0
#Mmi2
GDS=10. n (%) 1.83 0.006
GDS<10 1.0
B OBE
&) 1.44 ns
L 1.0
BREFELHOEORE
&) 1.78 0.001
uL 1.0
BEEORE '
Hh 1.29 ns
Tl 1.0
ERAUREEET
&H1) . 1.4 ns
Tl 1.0
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2-a mini-mental state examination (MMSE)" (56)
AEBREODAMEMNE*ENICHARBENALLOT, 1TEEORMTEREIATS
h, 30EBHETH2, DOMELIEDOEEOH v b4 78S ¥ MMI2223Z LT 55
BHNEL, T+ VAT VEELEREORPTAEARMOOOREINTHS LBE
LT3, BEEYD N, SL{0EFRELECLHEVOATVS, BETIR, AKRE
EDHE 6T, NEBE, AV, BEEEEHEZCCLERIN, LEZEET
BERA2 )=V /RELELTHVWLN TV,

26 mini-mental state examination (MMSE)
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|
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2-d 912 RAS—XHAHBERENETR
BOEENLEABET AL LTHRILAZLOT, 1IEEOTHRE,S%ZY,
£1QF FRFlC, SBEIQ, BMEMIQEFET A LA TE S, LA LEEELE <,
RECERMAETAOT, BREORZ ) -7 ERFETH,
#MAic, mental status questionaire(MSQ), Alzheimer's disease assessment scale
(ADAS), BRAFERFHERE (GBS) & &'2%, HMYE L THERASA T A,

32405 DIRED ST

SEH Y SHOAREIRIEVV3~5% L E 2 5N TW»aY, TOREEROFE,
BEMCHRERICNAT, LB HENERCLHAERICEI AL P&, BE T
i, AR, B, EBERE LOSAENERPHEEN NSV, HI)ORFTEHE
LERx B Lz, BEFSVOLEREORUTH L, BHE D) DRB L FHE
42 24—k LTI, Yesavage geriatric depression scale (GDS), Zung self-rating
depression scale’z P HEL I N TV 5,

%28= geriatric depression scale (M ShR) © B AFRE R L1z - 2, GDSE AR 305
Eoﬁﬁﬁ%$ﬁ®wﬁhmﬁmLrﬁﬁﬁmwoO&ﬁ%ﬂMT%tmfﬁa 0~4
SEHS O L, 5~98 % oMEm, 105U EER)°OH hETAFMEIS V. LY
L,5oﬁﬁ®%wu,:nemz#—mmﬁn;ofmﬁ?éa6®?u&<,&ﬁ
BV IS L I RRED A VP ¥ 2 — L L ARV LETH L. BEDRE
HEERDET A DR &/ LCY, #IZHH SAERTEABESET L T—REA
SRIcAiABENDH ), TNEFERAEL L8, EERMERN) DOEBEC Lo
THETLIEEVHLNT, BAEL) SHEFERDAEOENIEETH 5 (KI).

28 geriatric depression scale (GDS) liZhRDEAEER

| 1. mEOEECERLTLETH. @, LLWE |

| 2 ﬁsmﬁﬁﬂﬁbﬁﬂ!u%?é%mﬁ?b#t%b\ﬁ‘g‘n‘ (LY, LIWWE
3 EENEEREEBLETH. L), LW
4 BEMMBEEEEBSTENBVTTD, ' [FL, LWWE
5 ELTLVZEEL<BTICEDBWNTID,. FL), LR
6. M«G)EﬁﬁtL;!'.:ZCE[:D‘BTI%C&:TJ‘ED%?D‘. . FEL, LWLA

I 7. 2L DEBIFESNERIEEBLETD. [EFLY, LA

| 8 BANEORGSLBITENBLTID. [FLY, LILWR |
o HBLED. ANMFLLWIEZTAEDD, FICLELEBLETH. L), LR
10. GA&LDBHET. YSENDRICEDEID. FLY, LA

| 11. SEETLBTENEBS LLERBVLFTD. L, LWA
12, QE”"'CLYC%H:]FTJ‘EL\&:M‘Jﬁﬁ'ﬁluﬁiéLéf]‘ﬁb?'ﬁ‘b‘ @, LA
13. BODSERICBINTUVDEBLET D, [EL)., LWZ

| 14, BEHHWEBRSTEDBDFTD. FL, LR
15. @D DAL, ﬁarabaﬂ%:lh&iia‘n\ [FL), LW

1, 8, 7, 11, 13iCF MEW (Com. WA |._1;ﬁ7& 2, 3, 4, 6, 8, 9 10, 12, 14;
151C14, FOEEERULEHTD. sELLERS DEBEENTS.
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SNTW2ho7 bIETIE, 65 L E DR E O#EH 1970 (8] 45)
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