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Decline of physical performance and disability among the elderly

According to the results of several prospective cohort studies for aging and functional capacities of
the elderly people in Japan, mobility or walking ability has been elucidated as the common and strongest
predictor for decline of functional capacity represented by instrumental activity of daily living (IADL),
for occurrence of geriatric syndromes represented by falling, and even for mortality among the commu-
nity elderly. Either for maintenance of higher level of functional capacity or prevention of disability,
physical performance including muscle strength of lower extremity and ba]ance ability should be

Takao SUZUKI, Tokyo Metropolitan Institute of Gerontology, Tokyo
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COMPREHENSIVE HEALTH EXAMINATION (“OTASHA-KENSHIN")
FOR THE PREVENTION OF GERIATRIC SYNDROMES AND
A BED-RIDDEN STATE IN THE COMMUNITY ELDERLY
1. DIFFERENCES IN CHARACTERISTICS BETWEEN PARTICIPANTS
AND NON-PARTICIPANTS |

Takao SUZUKI*, Hajime Iwasa*, Hideyo YOSHIDA*, Hunkyung KiM*,
Masaya SHIMME*, Hu XIUYING*, Shoji SHINKAIZ* | Shu KUMAGAI*¥,
Yoshinori FUJIWARA?* | Hiroko YOSHIDA*, Taketo FURUNA®*, Miho SUGIURAY,
Satoshi NISHIZAWAY*, Shuichiro WATANABE**, and Harumi YUKAWA®*

Key words ! community elderly, comprehensive assessment, geriatric syndromes, mass health examina-

tion (“Otasha-Kenshin”), prevention of a bed-ridden state

Purpose We conducted a comprehensive mass health examination for elderly subjects aged 70 or above,
living in the community, to assess early deterioration to long-term care conditions and promote
healthy and successful aging (“Otasha-Kenshin”}. In this study, we clarified characteristic differ-
ences between participants and non-participants.

Subjects & methods A mass health examination was offered in October 2001 to 863 community elderly,
including individuals suffering from falls {and fractures), incontinence, malnutrition, depres-
ston, mild cognitive impairment and less of functional capacity. Among the total, 438 (50.8%)
opted for the “Otasha-Kenshin” examination.

Differences in characteristics between the participants and non-participants were examined,
parameters including sex and age distribution, self-rated health, functional capacity by the TMIG
Index of Competence, depressed status by the General Health Questionnaire (GHQ), subjective
well-being by the Philadelphia Geriatric Center Morale Scale: A revision (PGC-MS), frequency
of falls, and prevalence of chronic diseases. The comparison was based on the results of measure-
ments from the final survey conducted in 2000. |

Results 1) The participation rate in the “Otasha-Kenshin” was 49.0% in males and 51.0% in females.
The average age was 75.3 year olds in participants and 76.4 in non-participants, the difference
being significant (t=3.97, P<0.0001).

2) Non-participants had a significantly lower level of self-rated health than participants.

3) There was no significant difference in hand grip strength between participants and non-par-
ticipants.

4) Non-participants showed significantly lower level of functional capacity and subective well-
being, and they were more likely to be in a depressed state than participants.

5) There was no significant difference in fall rate between participants and non-participants.
6} The prevalence of hypertension and diabetes (found in more than 5% among the sugjects
surveyed in 2000) was not significantly different between participants and non-participants.

Conclusion With aging of society, new and specialized health maintenance systems for the elderly are es-
sential, both for the prevention of deterioration to a long-term care condition (a bed-ridden sta-
tus) and for the promotion of successful aging with autonomy. Participants in “Otasha-Kenshin”
appear to be healthier and more independent than non-participants who were more frail and at

higher risk group of a long-term care condition and a bed-ridden status.
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‘The major reason for non-participation in the health examination found in this study was sub-
jective or mental deterioration rather than the presence of chronic illness or any geriatric syn-
dtome per se. Frail elderly people like the non-participants in this study should be encouraged and

mentally supported to avoid aggravation of their health status through intensive or specialized
health surveillance system such as home-visit nursing.
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Summary. Buckground: Tumour necrosis factor alpha (TNFe} has come to be regarded as
a potential osteoporotic factor, because it has stimulatory eflects on cells of the osteoclast
lineage and has been implicated in the pathogenesis of bone loss associated with oestrogen
deficiency. We recently described genetic linkage between the TNFa locus and human
osteoporosis by sib-pair analysis. However, the molecular mechanism by which this locus
regulates bone mineral density (BMD) remains unknown.

Ain:: We investigated whether the observed linkage reflects a sequence variation which might
allect expression of the TN Fer gene or alter the function of TNFw prolein.

Subjects and methods: We examined three single-nucleotide polymorphisms (SNPs) of the
TNFo gene in a group of 390 postmenopausal Japanese women living in northern Japan.
Minor-allele frequencies for the three SNPs (—1031C, —863A and —857T) in this population
were 0.16, 0.13 and 0.20, respectively.

Results: Among the three SNPs examined, we observed a significant correlation only
between the presence of a T allele at nt —1031 and decreased BMD, by analysis of variance.
Among the three genotypic groups at nt —1031, mean BMD values were significantly higher
in the T-negative genotype (C/C homozygotes; mean SD = 0.342+0.052 gem™?), compared
with T-positive genotypes (T/T homozygotes, 0.309 £0.062gem™%; p = 0.0253 and T/C
heterozygotes, 0.305 £0.062gcm™%; p = 0.0164).

Conclusions: Given the lines of evidence from different genetic studies, we suggest that TN Fo
may play a role in pathogenesis of osteoporosis.

1. Introduction

Certain genes (e.g. cytokines such as interleukin-i, interleukin-6 or tumour
necrosis factor alpha) are capable of regulating metabolism, formation and resorp-
tion of bone; all of these processes determine bone mass. Osteoporosis is character-
ized by low bone mass and deterioration of the micro-architecture of bone tissue,
with a consequent increase in bone fragility and susceptibility to fracture. The most
important predictor of fracture is bone mineral density (BMD), a measurement
that reflects many genetic and lifestyle factors; its predictive value is well sup-
ported by results of twin and family studies (Pocock, Eisman, Hopper et al. 1987,
Slemenda, Christian, Williams ez al. 1991). Knowing the specific genetic risk factors
for an individual would assist clinicians in diagnosis, prevention, and therapy of
osteoporosis.

Population-based association studies have ascribed some genetic effects to poly-
morphisms of genes that are likely to be involved in bone metabolism. Although the
genetic basis of osteoporosis is not well understood, polymorphisms in genes en-
coding vitamin D receptor (VDR), oestrogen receptor (ER), collagen type I aipha
(COLI1AL), calcitonin receptor (CTR), osteocalcin, transforming growth factor-beta
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(TGF-(), interleukin-1 receptor antagonist (IL-1RN), insulin-like growth factor-1
(IGF-I), parathyroid hormone (PTH), peroxisome proliferator-activated receptor
gamma (PPAR-y), interleukin-6 (IL-6) and calcitonin (CT) have all been implicated
as genetic markers for BMD (Morrison, Qi, Tokita ez ql. 1994, Sano, Inoue, Hosoi
et al. 1995, Grant, Reid, Blake et al. 1996, Dohi, Iki, Ohgushi et al. 1998, Keen,
Woodford-Richens, Launchbury et al. 1998, Masi, Becherini, Gennari et al. 1998,
Miyao, Hosoi, Inoue er ¢l. 1998, Taboulet, Frenkian, Frendo et al. 1998, Yamada,
Miyauchi, Goto et al. 1998, Hosoi, Miyao, Inoue et al. 1999, Ogawa, Urano, Hosot
et al. 1999, Tsukamoto, Yosida, Watanabe er «f. 1999, Miyao, Hosoi, Emi et al.
2000, Ota, Nakajima, Nakazawa et af. 2001).

Many endocrinological and metabolic factors play roles in bone maturation and
in the process of bone loss that accompanies ageing (Raisz 1988). Since it is entirely
possible that the pathophysiology or key genetic background of each osteoporotic
patient is heterogeneous, a rational approach to an understanding of the genetic
background of osteoporosis would require expanding the panel of genes examined
and developing a more definitive method of genetic analysis. Recently, Tsuji,
Munkhbat, Hagihara er af. (1998) described an association between HLA haplotype
and peak bone mass in young Japanese. They also suggested linkage of this locus to
osteoporosis. Other researchers (Devoto, Shimoya, Camini et al. 1998, Duncan,
Brown, Sinsheimer et al. 1999, Niu, Chen, Cordell et al. 1999, Koller, Econs,
Morin et al., 2000) carried out several genetic linkage analyses for quantitative
trait locus analyses. The studies suggested multiple candidate chromosomal loci
that appears to affect BMD.

Tumour necrosis factor alpha (TNFa), one of the most likely candidate factors
for determining bone mass in humans, is a pleiotropic cytokine that has been impli-
cated in the pathogenesis of bone loss (Luben, Mundy, Trummel ez al. 1974, Raisz
1988). Earlier we carried out sib-pair linkage analyses using both qualitative and
quantitative methods, and a marker located at the TNFu locus showed evidence for
linkage (Ota, Hunt, Nakajima et al. 2000). The molecular mechanism by which
TNFa regulates BMD is not known at present, but we suspected that genetic varia-
tions affecting regulation or activity of TNFa might play a role in the pathogenesis
of osteoporosis. Several well-documented nucleotide polymorphisms occur within
the regulatory region of the TWFa gene, and some of them are associated with
altered expression and a variety of medical conditions (Ralston 1994, Hohler,
Kruger, Gerken et al. 1998, Seki, Yamaguchi, Yamada ez al. 1999). In the report
presented here we describe a sequence variation in the 5 flanking region of the TNFa
gene that is associated with variation in BMD.

2. Materials and methods
2.1, Subjects

DNA samples for our association study were obtained from peripheral blood of
390 postmenopausal Japanese women living in the northern part of Japan, whose
ages ranged from 66 to 85 years (mean = 73.2 £ 5.8 years). The 390 women comprise
a population-based longitudinally followed cohort. All were non-related volunteers
who gave informed consent prior to the study. The study was approved by the
Ethical Committees of Nippon Medical School and The Tokyo Metropolitan
Institute of Gerontology. All participated in this study as a part of an annual
health check-up for all elderly citizens recommended by law. No medical, social or
economic reason for participation was present. No participant had medical compli-
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