Table 2 Characteristics (number and percent) of the
participants (n = 5,062)

Age* 83 (41)
Women 3541 (70.0)
Single fall during a one-year period 1,536 (30.3}
Recurrent falls during a one-year period 828 (164)
Fall-related fracture during a one-year period 188 (3.7)
Femoral fracture 74 (1.5)
Fracture of the skull, trunk, pelvic, and lower legs 68 (1.3)
Fracture of the arms 46 (0.9)
Stroke 1077 (21.3)
Knee osteoarthritis with pain 1,798 (35.5)
Dementia 1,953 (386)
Poor vision 630 (124)
Parkinson disease 365 (7.2)
Use of psychotropics 1420 (28.1)
Urinary incontinence or frequency 1,941 (38.3)
Absence of habitual exercise 2,889 (57.1)
Use of slippers and sandals 1,144 (226)
Use of a walking aid 2418 (47.8)
Mobility status
Independent gait 2,930 (57.9)
independent transfers 953 (18.8)
Independent sit up 589 {11.6)
Dependent sit up 590 (11.7)

* median (range).

Number of participants with falls and fall-related fractures
Of the 5,062 elderly people, 1536 (30.3%) reported a sin-
gle fall in the previous year, 828 (16.4%) had recurrent
falls, and 188 (3.7%) experienced fall-related fractures.
Of the participants with fractures, 74 (39.4%) had a
femoral fracture, 68 (36.2%) participants had a fracture
of the skull, trunk, pelvic, or lower leg, and 46 (24.5%)
experienced a fracture of the arm.

Comparison between participants with and without falls
and fali-related fractures
All SRRST items showed significant differences between
those with and without a fall, recurrent falls, and fall-
related fractures. In terms of potential confounding vari-
ables, there were significant differences for all except his-
tory of stroke when single fallers and non fallers were
compared. When recurrent fallers were compared with
non-recurrent fallers there was a significant difference
for all potential confounders except for history of stroke
and daily use of slippers or sandals. Compared with parti-
cipants without fractures, those with fractures were sig-
nificantly more likely to report daily use of slippers or
sandals or use of walking aids (Table 1).

Among the SRRST items, ORs of the participants with
risk to those without risk were 1.66 to 2.21 for a single
fall, 2.16 to 3.55 for recurrent falls, and 1.49 to 2.18 for

fall-related fractures. The ORs of significant confounders
were 1.23 to 1.53 for a single fall, 1.32 to 1.85 for recur-
rent falls, and 1.51 to 1.73 for fall-related fractures. The
highest ORs for a single fall, recurrent falls, and fall-
related fractures were recognized for the SRRST items
of risk of falls during walking, stair ascending/descend-
ing, and wandering, respectively (Table 1).

Risk factors for falls

The multiple logistic regression models showed signifi-
cant relationships between falls and fall-related fractures
and SRRST categories (Table 3). Participants who had
higher fall risk on the SRRST had higher rates of falling
and fall-related fractures (Figure 1). In model 1, which
adjusted for age and sex, the OR for a single fall, recur-
rent falls, and fall-related fractures increased as the
SRRST score increased, and P for trend of all models
showed significance. The ORs of the high-risk group
compared with the no-risk group were 7.56 (95% confi-
dence interval (95% CI); 6.07-9.42) for single fall; 17.71
(95% CI; 12.32-25.45) for recurrent falls, and 4.65 (95%
CI; 2.73-7.94) for fall-related fractures (P for trend <
0.01). The results remained essentially unchanged after
controlling for other confounders (Table 3, model 2).
The highest ORs of factors related to single fall, recurrent
falls, and fall-related fractures were for the high-risk
group in the SRRST in all logistic models. The p-values
of the Hosmer-Lemeshow statistics were > 0.05 in both
logistic models (p = 0.12-0.72) and the C-index showed
moderate model-fit in nearly all cases (0.67-0.74). In the
subgroup analysis, the significant odds ratios remained
essentially the same in the dependent walking and inde-
pendent walking groups, with the exception of fall-related
fracture. Regarding fall-related fractures in the dependent
walking group, there were no significant odds ratios
when the low and moderate risk groups were compared
to the no-risk group of the SRRST (Figure 2).

Sensitivity and specificity

Table 4 shows the sensitivity and specificity of each
SRRST score for falls and fall-related fractures. Cut-
points for maximizing the sensitivity and specificity
were 2/3 point in all of a single fall, recurrent falls and
fall-related fractures. Sensitivity and specificity of 2/3
cut-point in a single fall, recurrent falls and fall-related
fractures were 0.66 and 0.63, 0.75 and 0.60, and 0.68
and 0.55, respectively.

Discussion

There are many distinct and multifactorial causes for
falls in elderly people, including low muscle strength,
balance and gait disturbances, cognitive function decline,
environmental hazards, and low or high activity levels.
Objective measures such as physical tests can provide
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Table 3 Odds ratios for falls and fall-related fractures by SRRST category and confounders

Single fall Recurrent falls Fractures
Model 1 Model 2 Model 1 Model 2 Model 1 Model 2
Odds ratio Odds ratio Odds ratio Odds ratio Qdds ratio Odds ratio
(95% 1) (95% Ch) {95% C1) (95% (1} {95% C1) (95% Ch
Subjective risk rating of specific tasks
No risk, 0 points 1.00° 100" 100° 100 100t 1.00°
Low risk, 1-2 points 265 (2143281 240 (194-298) 417 (288-606) 388267564 180 (1.03-3.15) 177 (1013120

Moderate risk, 3-4 points

506 (411-6.23)

421 (339-573)"

911 (536-1305 794 (55-1147

324 (1.91-548)°

322 (1.86-557)"

High risk, 2 5 points 756 (079427 615 BB57E) 177141 %32~ 1504 (J029-22F 4865 (273-784)" 505 {(283-903)
25.45)°

P for trend < 001 < 001 < 001 <001 <001 < 001

Potential confounding factors

Age, years 101 (00100 101 {1.00-1.02) 101 {05910 100 {E},‘BQ@EQE} 102 100105y 103 (101-1058

Sex, female 097 (084-111) 094 (081-109) 021 (077-108) 089 (074-1.08) 172 (1192500 178 {1 2(}258}*

History of stroke with symptoms of
hemiparesis

Knee osteoarthritis with pain
Parkinson disease

Cementia

Ponr vision

Urinary incontinence or frequency
Use of psychotropics

Use of walking aid

Absence of habitual exercise
Daily use of slippers or sandals

Ceindex, valuz {95% C1)

068 (065070

104 (0.88-1.22)

1.28 {1.12-147)
144 (1.14-1.81)
09% (0.81-1.08)
105 (087-1.27)
1.09 (0.95-1.26}
1.22 {106-1.408
1,20 (1.05-1.38)
104 {090-1.19)

4

1.23 (1.06-1437

070 (0.68-0.71)

088 (072-1.08)

131 (1111541
151 (1.16-1.96)"
095 {0.80-1.14)
100 {0.80-125)
1.06 {089-125)
107 (0.90-1.28)
1,14 {0.96-1.35)
115 (0.96-1.37)

132 (091-193)

100 (0.73-137)
1.10 (064-1.88)
087 (062-1.22)
087 (056-1.34)
056 (069-1.34)
095 (068-1.32)
107 (0.78-147)
081 (059-1.12)

Hosmer-.emeshow test, o value 051 048

081 (067098 167 (121230
072 071074 074 (072075 067 (063071 089 (065073
072 057 072 0.12

*p < 05, 'p < 01

*Odds ratios in the SRRST category were calculated in the fow, moderate, and high risk relative to the no risk.

accurate information in accordance with the task tested,
but predictive validity of these tests are inadequate in
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Figure 1 Proportion of the participants who had single fall,
recurrent falls, and fall-related fractures according to fall risk.
Frafl, elderly participants were categorized into four fall risk groups
by SRRST score. The rate of single fall, recurrent falls, and fall-related
fractures increased in accordance with the risk of falls based on the
SRRST score.

frail elderly people with multiple risks of falls. This may
be explained by the multifactorial nature of falls, which
makes the notion of a single screening tool with excel-
lent predictive accuracy an unrealistic goal. Nordin
(2008) reported that staff members’ assessment of their
residents’ fall risk as well as history of previous falls
appeared superior to performance-based measures of
falls in frail elderly people [13]. We therefore examined
the utility of an objective assessment tool to identify
useful measures for screening frail elderly people for fall
risk.

In the comparative analysis, when compared with
non-fallers, participants who had experienced falling
were more likely to have a fall risk (with the exception
of history of stroke and use of slippers and sandals). In
contrast, when compared with those without fall-related
fractures, participants who had fall-related fractures did
not show significant differences in many potential con-
founding factors, although all SRRST items showed sig-
nificant differences. These results suggest that the
subjective assessment used in the SRRST was useful to
examine the risk of fractures in the frail elderly.
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Figure 2 Odds ratios and 95% confidence intervals of SRRST categories for a single fall, recurrent falls, and fall-related fractures.
Models were adjusted for all confounding factors (mode! 2). The participants were divided into dependent-walking and independent-walking
groups.

Table 4 Sensitivity and specificity of SRRST scores for falls and fall-related fractures

SRRST score Single fall Recurrent falls Fractures
Sensitivity (95% Cl) Specificity (95% Cl) Sensitivity (95% Cl) Specificity (95% Cl} Sensitivity (95% Cl) Specificity (95% Cl)
0/1 point 09N 030 036 028 090 024
(050 to 092) {0.29 to 0.32) {0.94 to 0.97) {0.26 to 0.29) (0.85 to 0.94) (0.23 to 0.26)
1/2 point 0.80 047 087 044 079 039
(0.78 to 0.82) (045 to 0.49) (0.85 to 0.90) {0.42 to 045) (0.72 10 0.84) (0.38 to 041)
2/3 point 066 063 075 060 068 055
(063 to 068) (061 to 0.64) (072 t0 0.78) {0.58 to 0.61) {061 to 0.74) (0.53 to 056)
3/4 point 048 0.76 058 0.74 050 0.70
(046 to 051) (075 to 0.78) (055 to 062) {0.73 to 0.76) {043 t0 057) (068 to 0.71)
4/5 point 030 0.87 039 086 032 082
(028 to 032) (0.86 to 0.88) (0.36 to 042) {0.85 to 0.87) (0.26 to 0.39) (081 to 0.83)
5/6 point 0.14 094 022 093 013 o9
(0.13 t0 0.16) (0.93 10 095) (020 to 0.25) (092 to 0.94) (0.09 to 0.19) (0.90 to 092)
6/7 point 007 097 0.10 097 002 096
(0.06 to 0.09) (0.97 10 0.98) (008 to 0.12) (096 t0 097) (0.01 to 0.05) (0.95 to 0.96)
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Multiple regression models revealed that the SRRST
score was associated with falling as well as fall-related
fracture, even when adjusted for many confounding fac-
tors. Odds ratios were markedly higher for recurrent falls
than for single fall and fall-related fractures. A previous
study suggested that infrequent or isolated falls are more
unpredictable events than multiple falls and less likely to
result from underlying neurologic or musculoskeletal
problems [18]. The incidence of fall-related fractures is
also influenced by low bone density which was not mea-
sured in this study {26-28]. These factors may have wea-
kened the relationships between the SRRST and a single
fall and fall-related fractures. Higher odds ratios, how-
ever, remained between the SRRST and history of falling
and fractures than previously reported odds ratios calcu-
lated from the cut-off points of objective performance
tests in frail elderly people who participated in the
TOUCH [7]. Cut-points for maximizing the sensitivity
and specificity were 2/3 point in all of a single fall, recur-
rent falls and fall-related fractures. Care providers may
require attention to risk of falls and fall-related fractures
in the frail elderly adults who have a score 3 points and
over in the SRRST.

Why did staff assessments show close relationships
with falls and fall-related fractures? Falling is induced by
multidimensional factors, and the primary cause of fall-
ing may vary among frail elderly adults who have many
risk factors for falls. Thus, it is difficult to determine the
primary risks for falls in all frail elderly adults using
objective measures that can identify only specific issues.
In contrast, subjective evaluations can determine com-
bined risks of falling based on various information such
as physical functions, daily activity status, and risky
behaviors, although these evaluations cannot give clear,
specific and objective risks for falling. The combined
information is important for identifying risks of falls and
preventing falls in frail elderly people, because correct
risk-assessments by care staff may lead to successful
assessment and interventions for preventing falls [29,30].
We reported previously that an intervention study using
supervision technique based on the assessment of fall-
risk behaviors can reduce the risk of falling in institutio-
nalized elderly people [31]. Thus, we considered that the
assessment and intervention used in the SRRST may be
useful for preventing falls in frail elderly people.
Furthermore, the SRRST has the strength of being
designed for frail elderly people. Although risk factors
for falls differ between elderly adults who can and can-
not stand unaided (32], nearly all risks identified by the
SRRST showed significant odds ratios for falls and fall-
related fractures in the dependent walking and indepen-
dent walking groups. Future research should include a
prospective measurement of falls in order to more accu-
rately determine the validity of the SRRST for this

population and perform an intervention study to reveal
the effects of the SRRST on intervention.

One of the limitations of our study is that we per-
formed a cross-sectional study and analysed retrospec-
tively recalled falls. This is known to be a less accurate
measure than prospectively recalled falls [33]. It is possi-
ble that underreporting of falls by participants may have
led an underestimation of the rates of falls. Therefore,
further investigation of the validity of these tests in pre-
dicting falls in frail elderly people using a prospective
study design is recommended. Second, the investigations
of the SRRST and history of falls were investigated at
the same time. Thus, the information of the history of
falls might affect subjective judgments of the testers.
However, correct judgments of the SRRST may require
multidimensional information included the history of
falls in the elderly adults and testers, i.e. care providers,
may know history of falls of their clients through daily
care. In other words, testers who had information of
falls history in the subjects could measure correctly the
risk of falls using the SRRST.

Conclusion

In conclusion, this study developed the SRRST as a sub-
jective assessment for identifying risk of falls in the frail
elderly people. Numerous studies developed fall risk
assessment tools which evaluate using objective physical
or cognitive measurements [2]. Unfortunately, some frail
elderly adults cannot perform objective assessments to
screen fall risks although these assessment tools may
judge almost frail elderly as high risk individuals and
identify multiple risks for falling (7). The SRRST can
evaluate easily the specific fall risks and have high feasi-
bility in the elderly. This study provides the evidence
that subjective assessment by staff was associated with
risk of falling and fall-related fractures in frail elderly
people. We encourage providing a fall prevention strat-
egy to the frail elderly who had some risks for falls in
your subjective judgments. Future research need to
determine the predictive validity of incidence of falls
and fractures in the frail elderly people.

Abbreviations

SRRST: Subjective Risk Rating of Specific Tasks; TOUCH: Tsukui Ordered Useful
Care for Health; ICC: intraclass correlation coefficient; OR: Odds Ratio; 95% Ct:
95% confidence interval,

Acknowledgements

This work received financial support from a Grant-in-Ald for Scientific
Research from the Ministry of Education, Culture, Sports, Science and
Technology of Japan (Tokya, Japan).

Author details

'Section for Health Promotion, Department of Health and Medical Care,
Center for Development of Advanced Medicine for Dementia, National
Center for Geriatrics and Gerontology, Obu, Japan. ?Faculty of Health
Sciences, Department of Rehabifitation, Course of Physical Therapy,

— 243 —



University of Human Arts and Science, Saitama, Japan. *Human Care
Research Team, Tokyo Metropalitan Institute of Gerontology, Tokyo, Japan.
“Tsukui Corporation, Yokohama, Japan. SResearch Team for Promoting
Independence of the Elderly, Tokyo Metropolitan Institute of Gerontology,
Tokyo, Japan. National Institute for Longevity Sciences, National Center for
Geriatrics and Gerontology, Obu, Japan.

Authors' contributions

HS and MS were responsible for the study concept and design. HS was
responsible for the draft of the manuscript. Mi, Tl, KH, and TS were
responsible for the critical revision of the manuscript for important
intellectual content. KK was responsible for the coordination of acquisition
of data. All authors were responsible for the final approval of the
manuscript, .

Competing interests
The authors declare that they have no competing interests.

Received: 9 August 2010 Accepted: 12 August 2011
Published: 12 August 2011

References

1. Ministry of Health, Labor and Welfare: National nutrition survey in Japan
2002. Tokyo: Ministry of Health, Labor and Welfare; 2002,

2. Lord SR, Sherrington C, Menz HB, Close JCT: Falls in older pecple: risk
factors and strategies for prevention, Cambridge: Cambridge University
Press, 2 2007.

3. Scott V, Votova K, Scanlan A, Close J: Multifactorial and functional mobitlity
assessment tocls for fall risk among older adults in community, home-
support, long-term and acute care settings. Age Ageing 2007,
36(2):130-139.

4. Robbins AS, Rubenstein LZ, Josephson KR, Schulman BL, Osterweil D,

Fine G: Predictors of falls among elderly people. Results of two
population-based studies. Arch intern Med 1989, 149{7):1628-1633,

S. Lord SR, Menz HB, Tiedemann A: A physiological profile approach to falls
risk assessment and prevention. Phys Ther 2003, 83(3).237-252.

6. Tiedemann A, Shimada H, Shenington C, Murray S, Lord S: The
comparative ability of eight functional mobility tests for predicting falls
in community-dwelling older people. Age Ageing 2008, 37(4):430-435.

7. Shimada H, Suzukawa M, Tiedemann A, Kobayashi K, Yoshida H, Suzuki T:
Which neuromuscular or cognitive test is the optimal screening tool to
predict falls in frall community-dwelling older people? Gerontology 2009,
55(5):532-538.

8. Salgado R Lord SR, Packer J, Ehdich F: Factors associated with falling in
elderly hospital patients, Gerontology 1994, 40{6):325-331.

9. Stevenson B, Mills EM, Welin L, Beal KG: Falls risk factors in an acute-care
setting: a retrospective study. Can J Nurs Res 1998, 30(1):97-111,

10. Jensen J, Nyberg L, Gustafson Y, Lundin-Olsson L: Fall and injury
prevention in residential care-effects in residents with higher and lower
levels of cognition. J Am Geriatr Soc 2003, 51(5):627-635.

1. Lundin-Olsson L, Jensen J, Nyberg L, Gustafson Y: Predicting falls in
residential care by a risk assessment tool, stzff judgement, and history
of falls. Aging Clin Exp Res 2003, 15(1):51-59.

12 lzumi K Makimoto K, Kato M, Hirematsu T: Prospective study of fall risk
assessment among institutionalized elderly in Japan. Nurs Health Sci
2002, 4(4):141-147.

13. Nordin E, Lindelof N, Rosendahl E, Jensen J, Lundin-Olsson L: Prognostic
validity of the Timed Up-and-Go test, a modified Get-Up-and-Go test,
staff's global judgement and fall history in evaluating fall risk in
residential care facilities, Age Ageing 2008, 37(4).442-448.

14. Suzukawa M, Shimada H, Makizako H, Watanabe S, Suzuki T: {Incidence of
falls and fractures in disabled elderly people utilizng long-term care
tnsurancel. Nippon Ronen igokkai zasshi 2009, 46(4):334-340.

15, Suzukawa M, Shimada H, Tamura M, Suzuki 7, Inoue N: The relationship
between the subjective risk rating of specific tasks and falls in frail
elderly people. J Phys Ther Sci 2011, 23(3):425-429.

16. Tsutsui T, Muramatsu N: Japan's universal long-term care system reform
of 2005: containing costs and rezlizing a vision, J Am Geriatr Soc 2007,
55(9):1458-1463.

17. Fried LP, Ettinger WH, Lind B, Newman AB, Gardin J: Physical disability in
older adults: a physiological approach. Cardiovascular Health Study
Research Group. J Clin Epidemiol 1994, 47(7).747-760.

18. Nevitt MC, Cummings SR, Kidd S, Black D: Risk factors for recurrent
nonsyncopal falls. A prospective study. JAMA 1989, 261(18):2663-2668.

19. Cumming RG, Sherington C, Lord SR, Simpson JM, Vogler C, Cameron (D,
Naganathan V, Prevention of Older People’s Injury Falls Prevention in
Hospitals Research Group: Cluster randomised trial of a targeted
multifactorial intervention to prevent falls among older people in
hospital, 8MJ 2008, 336(7647):758-760.

20. Hashidate H, Shimada H, Shiomi T, Sasamoto N: Usefulness of the
subjective risk rating of specific tasks for falling in frail clder people. J
Phys Ther Sci 2011, 23(3):519-524.

21. Rubenstein LZ, Josephson KR: The epidemiclogy of falls and syncope. Clin
Geriatr Med 2002, 18(2):141-158.

22. Tinetti ME, Speechley M, Ginter SF: Risk factors for falls among elderly
persons living in the community. N Engl J Med 1988, 319(26).1701-1707.

23. Fleming BE, Pendergast DR: Physical condition, activity patter, and
environment as factors in falls by adult care facility residents. Arch Phys
Med Rehabil 1993, 74(6):627-630.

24. Kiely DK, Kiel DP, Burrows AB, Lipsitz LA: Identifying nursing home
residents at risk for failing. J Am Geriatr Soc 1998, 46(5):551-555.

25. Perkins NJ, Schisterman EF: The inconsistency of “optimal” cutpoints
obtained using two criteria based on the receiver operating
characteristic curve. Am J Epidemiol 2006, 163(7}670-675.

26. Dargent-Malina P, Favier F, Grandjean H, Baudoin C, Schott AM, Hausherr E,
Meunier PJ, Bréant G: Fall-related factors and risk of hip fracture: the
EPIDOS prospective study. Lancet 1996, 348(9021):145-149.

27. Cummings SR, Nevitt MC, Browner WS, Stone K, Fox KM, Ensrud KE,
Cauley J, Black D, Vogt TM: Risk factors for hip fracture in white women.
Study of Osteoporotic Fractures Research Group. N Engl J Med 1995,
332(12):767-773.

28. Chandler JM, Zimmerman SJ, Girman CJ, Martin AR, Hawkes W, Hebel JR,
Sloane PD, Holder L, Magaziner J: Low bone mineral density and risk of
fracture in white female nursing home residents. JAMA 2000,
284(8):972-977.

29, Shimada H, Obuchi S, Furuna T, Suzuki T, Nishizawa S, Kojima M: Risk
factors of falls in the elderly people with dementia, Gerontof Geriat Int
2003, 35198,

30. Shimada H, Ota M, Yabe N, Obuchi S, Furuna T, Kojima M, Suzuki T: [Effect
of predict falls for behavioral analysis in the elderly with dementia),
Rigoku ryohogaku 2004, 31:124-129,

31. Shimada H, Tiedemann A, Lord SR, Suzuki T: The effect of enhanced
supervision on fall rates in residential aged care. Am J Phys Med Rehabili
2009, 88(10).823-828.

32, Lord SR, March LM, Cameron ID, Cumming RG, Schwarz J, Zochling J,
Chen JS, Makaroff J, Sitoh YY, Lau TC, Bmabic A, Sambrook PN: Differing
risk factors for falls in nursing home and intermediate-care residents
who can and cannot stand unaided. J Am Geriatr Soc 2003,
51(11):1645-1650.

33. Cummings SR, Nevitt MC, Kidd S: Forgetting falls. The limited accuracy of
recall of falls in the elderly. J Am Geriatr Soc 1988, 36{(7)613-616.

Pre-publication history
The pre-publication history for this paper can be accessed here;
http//www .biomedcentral.com/1471-2318/11/40/prepub

doi:10.1186/1471-2318-11-40

Cite this article as: Shimada et a!:: Relationship between subjective fall
risk assessment and falls and fall-related fractures in frail elderly people.
BMC Geriatrics 2011 11:40.

— 244 —



W eERoC

ENEERET B2 E8EEL 6 » ARO ADLIET E OBE"

BNFAZEVDY pmm = mop—md
INVESXAN P Y

BE

[BW] FHEREXE - EABEHELTRE LT, EB26EL 6 » %0 ADL 1t & O BE % #a
L7 [FE] BRGEFRAEY - CX2FBLTOAERE 154 (814 £ 648%) & L7, SEk
BRER, BH SERFILEY, BBRKERILDL, HITEE, timed “up & go” test & L7z ADL OSHHE
I=H functional independence measure DEH) 1I3BEZMAV, ThbEEN 777, Hhtas ro—au,
BEBHICAT I —FE L7 6 » BEKEI 7TV —AO 1 HETHEBEET+IO-HEES &
ATIV-ZBTSADLETH, BT2R0%20 o723 ADL#FHEH L Lz, 541 ADLET
ER=AF 4 VROEHREREHEL OMBRERHTE720, $BUVRF 4 v 7ARSH 2 ER L7
[(BR] 2EUIR7 4 v 7ARSHOKE, ADL OBREBHOET L timed “up & go” test L DFE
ZRGPZO O (Fy XH 111, 95%EEREE : 102-1.20, p < 005). [#R] BREOBESHE
NETOFHD/DHIT timed “up & go” test BERTHLLEL NI, LA TF T LEEEDY bO—
VOETIZOWTIESRERBEEOATIE R, MOBFEMARHASLELEL A,

¥—7—F TUG FIM, BEBH

L&

HUISAE R RE OEEHHEE & B HEIFIES (activities
of daily living : ADL) OfEWRFZEIC & b, BB
BROADLEELZFHCE, EHREIEVZIL
ADL BERERNH I EFEESA T ), &
CTOMBIEAEFEE & & ADL ICREE £ #7310
TEBFLTWHEEZHETD, Guralnik Hi3Zh oo

* The Relationship between Physical Performances and ADLs
Decline During 6 Months in Frail Elderly People Utilizing Long-
term Care Insurance

1) BBREEFRER
Megumi Suzukawa, RPT, MSc, Takao Suzuki, MD, PhD: Graduate
School of Tokyo Metropolitan University

2) HRE&HEY 24
Megumi Suzukawa, RPT, MSc, Kumiko Kobayashi: Tsukui
Corporation

3) HFERRRFERE Y 5 —
Megumi Suzukawa, RPT, MSc: Tokyo Metropolitan Institute of
Gerontology

4) BXREEFFELY 5 —
(T 474-8511 FRRAKHFHRBENEE 35)
Hiroyuki Shimada, RPT, PhD, Takao Suzuki, MD, PhD: National
Center for Geriatrics and Gerontology

5) MEMAEASER
Shuichiro Watanabe, MD, PhD:; Graduate School of Gerontalogy, J.
F. Oberlin University

# E-mail shimada@ncgg.go.jp
(#4148 20004 11 26 H/28H 20104108 26 8)

FHICBVWTADL BERAOBHAELEHL, ~—

R4 VIEBFBINMNNS YR, BESTEE, BFH
GOALENFYRHEHE L L EHEE (summary
performance scores ; 0-12 &) AMBEVWEE (4~ 6 &) i,

BVH 10~128) K LT4E#D ADLRERS
DEREP4BFICLDZILEHELIICTL, BESTEE
?# T % summary performance scores & [E#&i2 ADL
BEOBRMETFHUTS LaMiETHLELEY, &
PEIZBWTDH Furuna 513, BEHEENH COREH
ECTL4EMOBEE LER, B, BREEYL, B
BERILDL, BEFTEE BAETIE oy
TRELHRELERCBCT, BANRVEBER

FEROBEEEED (instrumental activities of daily
living : JADL) 2R T A ¢ FEBETCH L L 28
EL, BCRASITEENSADLBEERADEELFH
BFCHBELTwE Y £7, Fried 5 i:EBRIEL
NOBEFIEOTADL BEREDEREF 2 RITL,

s, ME, BHEBON D oRE BHHET, o
7V AREEETIE ADLREEE L B8 L v, 700
REALIBEDET L ADL BEIZBEESZD N L
LTwa® choolsrs, BREERBRESD
ADL iEDfEbit & BB L IME L, BICHTR

— 245 —



BETLFERMEZETLILEVE S, T EREO
BEZMINEYF—a YHREBICBIT S ADL BHRE
BETAEROARIIOWTH+H4LERED S, 12
EZAEREPRBREORBETFRICHEL TV R E
Jongbloed DEHAFHLTH S Vo BRI BVORL
POBENTRICAOUMREZFOERE LT, BR £
B SRR BMERMEENDHY, AKBOBBIREIGRE
BORELZFHTIEELRTFCHLILE2HE LY
172 Lonb0FHEFE, SREMOEERLTTER
(B> 5 OHE) OHBICL->TREZ-TL 3 Y,
EEHINEYTF—2a &8z, HI5VERTHZ
LRI H2ENTEREZ T EHE (BNE
BE) &, TCICADLEELAL, BRERBHELL
BLCHMMCRESBET Z2ERENTEv. 4, I
BRRAOMICESERPHSNWERD ADL 2ET 3¢
AERLLY, MBEHBICBWT ADLETAIEETAHE
BHLZEROFELTRBENRTWS, LEAE, F—2
YT FE-LACABLADLEEZOBBEX 62 M
BYF L 7: Buttar & DFETIE, 31%D ADLETE*
2o, TOMERTFE L CEMBRET, R B&
] REPOBRS, &F, PREBRET, SHRAL Vo
REERFHRFFEL» L SN, EHEREIEE
ZEERTE LTERIT bR Y, BRIECS
TAEZBHBEF—CAZHHTLENERHZOMAR
i % % 1t % functional independence measure (FIM)
THEETHELIAE T4 ABTEEL
ADLPETFLz& 8h, MERTESHE 1 EkR
WThoZ &, BABRLBICHT ALY — ¥ RFIEE
PENCETHo7 0 2L, TORETIEDE
BEOFMIERS N TWwiY, %288 L7 Buttar 5
DRECHVON-EHREOFMIIHEOBTELSF
ETeH7 TV —RETHok0, ADLETICHT
HZFHBRENMEIoLDLDEEI OGNS,
ZAHRIIBVT, BESEHEICBI)S ADLEER

ELEHEEE OMEIEL SN, REFSEHO
EBEH)NEY F—Y 3 Y HEEICBIT A BENTED
FHEFCOWTHToLMAESD B4, MRFEHICBT
ZENBREHE O ADL BE L BRI L OMMRICEL
Tid, ERFHENERHEVF TS LREEORICR
Eh, BREZARSHHICERL WA E VI VR
Ricd b,

ADL OETFEi Ll BEREOPHWBET
»HY, TOHEZHRMGERT S0, FREO
ETFLTWw2 ADL t EORVESRELXHO,L L
T, TOEMBEICERTILENH 2 D, KFET
i, BENEEHE YL CHEREREL6y B
ADL D83 AE# £ L, ADL LEBREL OBGRE
BoOMITHIERERE L,

HRBLUHE

1. ®&

WHIL, BREAEF—CR2HMBLTWENESEH
E175% (814 = 64%) Thotro ENMBEEOHTIL,
ERBLIH514%, ENE2H274%, EABIN
171%, BEATBA240% TH o 7xo MY AKEHEITE
RSB —CAZFB LTV EREE L, R1ISET
EWBARBICHTIRTE ST, TRTCOREDOERHEIT
BTHEEL L, 2ME8EEIE mental status question-
naire (MSQ)'? %My, BEEM S LI 10 THo
eBEBRA Lz, 2BEHHMICBYTIERROBFRER
FHOBEICLABEET e o0/, HBREOBRED
BT 2SR L7

2. He&

ADL it FIM 088 13EE# W ¥, ~—254 >
BEL 6 ARICEME R ER LA, FIM OEBHEE i,
V75T (RE, ¥F BR, EXKE BXT, b
VENE), Bkt v bu—v (BER, BHE), BEEH (B

;1 KRS EHE

RS R 2

1. fE 6 » AUPICOBRSRE, BEPERILL

2. REFEROEHWCTH 2

3. MEMEHYPUER 180 mmHg BLE, T4k, #EEMME 110 mmHg Lk 2

4. RERRAEI120UETHS
5 EF»olfhiz&GlonTvws

Y OTED L WIZRBELEHOWEIC L o TH
L BREREPLT VYN T—H2CCHREORMENSD ), WEITTEEEbIS

2. LERHPHEREELD

3. BEHMOEMNHNESE BT BEEREDHZ

4. BHERET, »o, EBBHOBRENHD

— 246 —



K2 N—2A54 VEBONBEDNEY

2861 (n=175) B (n=62) T (n=113)
£ (&) 814 = 64 80.1 = 65 821 +62
ENEE (A (%))

BENE1 90 (514) 31 (500) 59 (522)
BENE2 48 (274) 13 (21.0) 35 (310
BENE3 30 (17.1) 14 (226) 16 (142)
ERE4 7 (40) 4 (65) 327
£ [kgl 169 =73 21875 142 57
CST-5 [#] 136 £ 58 134 + 42 137 £ 65
KRxH [#] 75 + 108 63 £ 99 82 113
FTEE (m/ ) 07 + 03 08 = 03 07 £ 02
TUG [#] 155 £ 57 152 + 53 157 = 59
MSQ [&] 4(0-8), 37 =26 3(08), 32 +28 4(08), 39 =25

SR - BDRIEREMEIE, TIoME - BREZLER

BEEEE, AR (%) 2ER

MSQ i, FRME (RA—EKR), P+ BEREELRR

e MLUBR BSHEBE BH BB orrTy-—
HEEHh, BECBYELMBEDS | ~ 7 ATHEET
3o EHEICEVTH, 64 BRICEHNFTY—AD1
BETOR—A54 VRLEBLEBAET2ZOAHE
R, BEATT)—IBYBETRE L, hliion
SE MR ERY L,

EEBRERER BH SERTFILEY (char
stand test-5 times : CST-5) ¥, BIERH R B, #4758
B, timed “up & go” test (TUG)™® #~—2351 VB
CHIE Lo BHREIRR A FL—RBHEEEWT,
FEFES L EFRERORKAEN % I T 1 mEH
Lo AR LEIRAFRELEICH LT, BAICT
fTore CSTS XTHESHE KRB 238 LTHEVS
nY, CEREIELSHOLLEY ICETAREE
2EFHIL, FOEERFME L. BRAEI LI,
50 cm B EREZ R, LR TVHORTTE B
BT o TV O NaRME 2L, BuEERE
e Uizo SATHER, 6 mBOFTREELES TS
WL EOBBEZEHIL . BTROTWHRICIZII mD
FHELBGCEREERL, STRELHEH L
TUG BB FEMS»S 3 mBIAFOR—VEE o THET
ZETOBMER Ly 7Y+ v FIZTEAI L7 ${H
SHEELBELERESELEY, s, B 1E
EL, BEEBCBOTHTEMASZEALTVWLEIR
REDEREHT L7

BBINLOFMIE, FBHFHBRICEETZ5T X
597, BERELICIAFHELSY, FL—zvy
EMAMLETIFoe FIMICBL TIX, $BY4:3E 2R
CBALTE R o BEICIE, BOFTRF v 7L
BOEBEZREL . FHRICSITIHENERAL

VYRXEERBEFLTAESh, RENRRIIHETRR
REFERL 7/ —REEFEFEQORIETT (K2
F517, 200946 B 9 BBERTE), HREFICFAELH
TBICER L

3. HEHLEF

HZADLAF I — BT ABETREERN BB
NR—2A54 VIEOZEERORBE % T 57212, Mann-
Whitney @ U %E (ADLI3EHE, MSQ), #Ed%iw
tRE (R, BN, CSTS KRILbL, HTEE
TUG). y’ St (. EATE (BEE : EAB3I~5/
BE EXB1~ENE) AV, $610EHER
BB ADLETICHT 28y L-REFTH S
PEEOHETEDIC, EADLAIFITY) —l2BnT
6% B%0O ADLELOEBE*RBERE L0 Y2
F4 v VARG EERL 2o BT BRI IHEHRER
EEEELIC, F BN EADE (BEF E4E
3~5/8EEXB1~ENE, BaE (MSQ
DEEHIOUE (FEELEoZMBEREE ©) /3
DRBEOBRE) DI b, N—RXF54 VBIZ2BETAY
EDRLNIHESHEEFELTHEAL, ADLET
T B4 v Xk R 7. $E BT IEPASW
Statistics 18 # VTV, fEBRIX 5% K& Lo

&5 ®

N=2F74H66»ABEDEADLHFT)— 128
TAHETEOHEE, LAV 747429%, Hifta v b
O—)131%, BEBE120%THo72c ADLI3EH
MNChzE, EVTHrT7ORETIE34%, BH 286%,
HH 149%, EXE120%, EXTF126%, b4 LEE

— 247 —



T8O6%DXHREN6 » ADMIZ ADL #BTF L7z, HE
fay ba—ATiE, SR 120%, HEEICBWT80%
DOFHBEVET L, BEBHTIE, BFE126%, L
BFEIT%, BHEBFEIL%, BETII234%, BB
200% DHBEIZBVTETERD bhi,

EHhTT) - BITHETHLEFALRBONR-Z
54 VO ADLISEHB#HBELALEZA, V757
KBWTHR, EXLE BEXT, M UVBECEEEMN
BHOoN, HRIETRHPRMES (RME2-FRKMET)
HO(UT, Rl B/ME RRELRE), F9MHE53 (B
#EZ13) B (UT, P9, BREEE%), £8E
EB7 (-7 = 64134 (p<005), BEXERE
THE6 (2-7) &, 59 = 134, ME¥EMLEE7 (1-7) A,
64118 (p<005), EXTIRETHe 1-7) &

005), FA VEMERETE? 1-7) 4 62134,
MFEMERT (1-7) &, 66125 (p<005) THY,
ZhEn ADLETHTEELRETHED bhi, Hit
aviro—L, BEBHIIBOWTREEEIBDoNE
Porz (&3

6% A% ADLEBETHEERE LEMICBITZR-
A4 vEOEFREYE, AHREREE MSQ OLLE
T, ¥V 75 7IBWTHFELD, TUG MSQ i
BUTHEENBROON:e FERLBIMETHS2 72
P, ¥EmMERI2 +127# (p<005), TUGIRET
F165 568, #HFMLEE148 £56% (p <005,

MSQIZETH#5 (0-8) &, 42=264, MERLE
3(0-8) &, 33268 (p<005) Thbh, ADLE
THIAERETAZD O, Hita >y to—nics
WTIRENBE, MSQ CEEEMNRO LN, BNl
BEOEEIETH 4%, HRFMLEW6% EEIIE
TH270%, HERHEERET730% (p <005 TEAHE
DEEOHFETEROHEN T, o MSQ TIRET
#4008 & 41254 HFEmMEHE4 (0-8) A
36264 (p<005) T, ADLETRICHELRET
BRDH LN, BEBHICBWTIR, FEILDLE TUG
KBWTEEENBDON, FRABIIBTHEHSL =
76%, MEMLEEL7 £1198 (p<005), TUG IHE
TFE175 = 688, MM ER 146 = 488 (p <001
Tdhh, ADLETHRICFELXETHZED O (&4).

ZEUIRAT 4 v 7ERGFICBVTR, V757
T ERIC R L S EREREMES, B
PO —VICIRENEE, RaBe EREEE B
BENICIGEDREREEERALBESZERLALLS
5, BEBHOETE TUGHEE2BHELBD, +v
AHid 111 (95%EHEX A ; 1.02-120, p < 005) THh o
7z (&5).

z =

ADL U & b O ARIASIT L TEFT 201267
EEME, LALEALLICEHRYESh32—E0S
EEEREY VL BROEDHEBEIHKES ShTRE

F£3 R—RA5/A VBEADLICBITH6 » A ADLETE - EFm B0

PRIE (B/ME—RAM), POMEBRELZLRR

— 248 —

25 BT# HEFRm LB
N7 H5 T [H] (n = 175) {n=175) {n=100)
o3 7(1-7). 67 =09 7(1.7), 66 £ 10 7(1-7), 68 =09
BE 7(1-7), 64 £ 12 7(37), 64 £ 10 7(1-7), 64 =13
R 7(1-7), 59 = 14 5(27), 5313 7(1-7), 64 = 13*
BHXE 7(1-7), 62 13 6(27), 5913 7(1-7), 64 = 11*
EXT 7(1-7), 64 £ 14 6(1.7), 58 £ 14 7(1-7), 64 = 1.3*
M LBiE 7(17), 64 =13 7{(1-7). 6213 7(1-7), 66 £ 12*
B ha—y (n = 175) (n =23) (n = 152)
R 7(1-7). 64 14 7(27), 60 £ 17 7(1.7), 64 =14
B 7(1-7), 66 =09 7(47), 64 £ 11 7(1-7), 66 £ 09
BEBL (4] (n =175) (n = 56) (n=119)
B 7(3-7). 63 =09 7(37), 63 £ 10 7(37). 64 =09
MM LBR 7(37)., 65 £ 07 7(47). 64 =08 7(37), 6507
BHEBE 6Q.7), 60 =10 6(47), 60 038 6(1-7), 61 =11
B 7(27), 6311 7(37), 61 =11 7(27), 6310
(353 6(1.7), 57 £ 16 7(17), 56 £ 15 7(1.7), 58+ 18
*:p<005



Fed N—A54 /BICBIE6 BB ADLETE - #FELEORE

LN TET Pita > bo—n BERD
ETE MR LB ETH KERFN) LB BT My LB
(n=175) (n = 100) (n=23) (n = 152) (n = 56) (n =119)
65 (&) 817 £ 66 812 = 63 814 £ 65 814 * 64 815 = 62 814 £ 65
% [A (%)) B 30 (484) 32 (516) 10 (16.1) 52 (839) 21 (339) 41 (66.1)
8 45 (39.8) 68 (60.2) 13 (115) 100 (885) 35 (31.0) 78 (69.0)
BENEBE 234 54 (39.1) 84 (60.9) 13 (94) 125 (906)* 41 (29.7) 97 (70.3)
[A (%)] hid; 4 21 (56.8) 16 (432) 10 (27.0) 27 (73.0) 15 (40.5) 22 (595)
#Bh (kegl 163 =77 173271 163 £ 73 170 = 74 161 £ 74 17373
CST5 [#] 141 = 64 131 £52 144 £ 42 134 = 60 137 + 46 135 = 63
KRIZYL [#] 5272 92 % 127 45 * 48 80 114 5176 87 + 119
BITEE (m/ B)] 07 £ 02 08 =03 07 =02 08 £ 03 07 03 08 =02
TUG [#] 165 + 56 148 + 56* 172 = 54 153 = 57 175 + 68 146 + 4.8**
MSQ [#] 5(0-8), 42 =26 3(0-8). 33 = 26% 4(08), 41 =25 4(08), 36 = 26* 5(08), 40 =27 3(08), 35 = 26

*:p<005 **:p<001

Fi - EIRBREMI, FHEREEELRR

% - EAEEG, AB (%) 2%F

MSQ i, PRl (BA—RX), FHEFREXPER

%5 EEHEOBEZERLEED ADL EBb: FEROBR

ENTHT Btz > ro— BEBL
v Xk BREEREM Ay ZXHk  BREERE vy XH BREERH
875 kel 0.99 0.95-1.04 1.00 093-1.07 0.99 0.94-1.04
CST-5 [#] 1.01 095-1.07 1.02 094-1.10 0.97 0.91-1.03
FRYXL (8] 0.96 093-1.00 097 091-1.04 0.97 0.93-1.01
BITEE [m/ D) 1.02 021-4.99 0.30 0.02-3.82 1.54 0.28-8.56
TUG [#] 1.03 096-1.11 099 0.89-1.09 L11* 102120

*:1p<005

ENTREL LTHEBEIRY LoTWBEVE S, #
D7, ADLEBETZB<C00REHI SR L E
FRBOHEE IR T H201013, EEADLETLER
BUHET 2 EHRBEZHOP LA ENEET
H5b,
EBIRDONRTHL2ENBEEHE L, T 6» M
TENVTr7Hh429%, B> bo—uA9131%, B
EBBITIE 320% DEH FIM OEICBWTET 289,
BV 757 B3 ETEOHEFEr o7 h
BENVISTHRE6OOHBEELR, E6ICEVT7HTIC
SINHEFOFM (O 7, B8, %, FHv,
TEID $231E8E] Lo 5 D0HEBR L0,
HEEYP SV LWV BTTAREREET 2L vol
BRERBFORBIRBRECEBZRIZLADOLEEL LA
o EB, BEFOBTHOHEE286%THY, ADLI3
HEOHTH oL I BVHAEEZR L, HREEORE
BHEENS L LT, 3BEROFMEE T ADL O&EE
HAEZITo 2 %ITHHETIZ, ADLETEIZ 14T 25%
BETHhoe8E5Y shtwd, SEFEIRLS

tidnz, BERBELVENERHE CIZADLET
DREENFFEVENELP L o7
ADLETHREERBEHBIIBITEIN—X54 /5
ORBBFRELBRLER, EV 75 7 EBEBHICE
WC, BETEROREY DL E TUG BEFICEMER L.
VT rTICBWCRRERELDL, TUGICE > THIEEHh
LBHRNCEEELED O, TEEOEKRMER
M VEMETH, BEPOBEBZRI S 2VnIcifr
TONZ Y ABIPERSNEZ L, 51747
EAICRLTBENLEL 25 T LARBESA TV
bDEEZOLR, Thid, BEBHICBVWILKEY
Le TUGHBEXZBDLIAOCLRULERTHS
't 5 B°Y (AN
BEBREREMEA ADL BT IS T 2857 L falkE
FTHIDPZHEOPLTHLDICEBL-EEUI X
T4 v 7RBFWTIE, X—254 VB ADLEETE
RN I RETAERZORD ON-RABHEE LY
FTEgEET Y buo—ic, BERAGELEEEDY fu—
VICHERFE LTHRALER L. 20#HE, BER

— 249 —



BOET & TUG E 2 ME % B0, TUG X TR
#h, NF R, FITEN, BEEEREL OBEENE
{, WEDEENE RUMIBRIATHE DB 3
e, BEFRNORELLTbAVSZLaTRD <
D, KEEATCL2ERELHEo2E SN E f8
FHEEBTEMAMRLRERT 2 00RE DR
ELTHBELAHVLENRTWS, KRBV TDH,
TUG L BEBHOETLAMEL, &ITHELLHT
BERE ok, —F, HITHEYL ADL BT 0K
DLW hhol, Thid, BICHEL LY LILENY
PEEHEY EALBANGBERTEILERT S
TUG ® 55 ADL OBEISE S, ZOBLE & HEIC
HELZDDEEZON, —F, w7778k
Y a— M CHEBRERE L DA TLRRFZO O
ool Zhit, SEHOWETHETE Lo/
ADL ETFVHE T 2 MOETORENRA TV TEE
HHb, ok 21T Stuck 52X 5 ADLOBERF %
BELALVYE2—=ICX 5L, 50, &KiBI, 2ok 6
frm, EE, GEE IRE %% HGED. EH
BOREERRR, BME, #HAWED, HENADLEZRES
TER: ShTvws®, XFRICSCTRBAREC
DVT MSQ # AV RURPLRIBSEOMEL HE L £
L. X—A5 4 vBED ADL TR L dei5m EREITI}
HEZR2THTVE, DA ADLETICHT 25
VEHFOUMEOTHY, BARECET L -EEHENL
W7 TRdta Y hu—LOBETR2RA 2 Y —= v 7
B0, X)L BAREOREY T LEND
rLtEZ BN,
FFETIHEBHEI L, TORBEHEEL VL
Wi, BEICEBLTWATNEEYD 2, BFHE
F—ERBNT, EREBED S OWENSZT L ERR
REEZBLILFEBELRRTHY, TLHEE»S
DHEHEIC L ZRBLEOAEL LLLTH, LFL
SEBICHT 2 ERLOEBOERN TR AT VS
EEBVEBEVWRRTH oD EBOAENE L > >
2o HBEEDREPERICETHHREETHDD
T, SHRERBLLFRICERTE 2 FEZRILTY
DRTIIER 5w,

= &

BENFEEBEICBVT, TUGI 6 » BHOBERBD
BADETEAELMEER L. BREBIHENET
DFRD=DHICTUG DFEMIIERTHLLEELZLN
2o TUGZHAVWTHERED ADLETORBRE*EH
CHEL, EYULXBEZRECHBERRY—ERIZo%
T2 LHERTHILELI LN, —F, V77
TEHET Y PO — L OETICoW T AMEERE
EOATOFHTIRE L, OBETFEMZ 2B E0

%t%ignflo
X #|

1) Guralnik JM, Ferrucci L, et al: Lower-extremity function
in persons over the age of 70 years as a predictor of
subsequent disability. N Engl ] Med. 1995; 332; 556-561.

2) Gill TM, Williams CS, et al. Assessing risk for the onset
of functional dependence among older adults: the role of
physical performance. ] Am Geriatr Soc. 1995; 43: 603-609.

3) Guralnik JM, Ferrucci L, et al.: Lower extremity
function and subsequent disability: consistency across
studies, predictive models, and value of gait speed alone
compared with the short physical performance battery. J
Gerontol A Biol Sci Med Sci. 2000; 55: M221-M231.

4) Furuna T, Nagasaki H, et al: Longitudinal change in the
physical performance of older adults in the community. J
Jpn Phys Ther Assoc. 1999; 1: 1-5.

5) Shinkai S, Watanabe S, et al: Walking speed as a good
predictor for the onset of functional dependence in a
Japanese rural community population. Age Ageing. 2000;
29: 441-446.

6) Fried LP, Bandeen-Roche K, et al.: Preclinical mobility
disability predicts incident mobility disability in older
women. ] Gerontol A Biol Sci Med Sci. 2000; 55: M43-M52.

7) Jongbloed L: Prediction of function after stroke: a critical
review. Stroke. 1986; 17: 765-776.

8) Wade DT, Hewer RL: Functional abilities after stroke:
measurement, natural history and prognosis. ] Neurol
Neurosurg Psychiatry. 1987; 50: 177-182.

9) Buttar A, Blaum C, et al: Clinical characteristics and six-
month outcomes of nursing home residents with low
activities of daily living dependency. J Gerontol A Biol
Sci Med Sci. 2001; 56: M292-M297.

10) 8KFF. B AF L ETENBEBEOBEL
B DERICED 2N B - Y X Lz Functional
Independence Measure (FIM) %AW #EITRNEE H
AWFEE. 2007, 54: 81-96.

11) Shimada H, Uchiyama Y, et al: Specific effects of balance
and gait exercises on physical function among the frail
elderly. Clin Rehabil. 2003; 17: 472-479.

12) BAXE, THER:: BT 2RFNTFR~=a7
V. BT E WA, R, 1996, pl68

13) THE—, EFHT, f: BEBBEOREFEM SIAS
LFIMOER. Yal)VorH—-7275—J8H, K
#, 2004, pp52-85.

14) Csuka M, McCarty DJ: Simple method for measurement
of lower extremity muscle strength. Am J Med. 1985; 78:
77-81.

15) Podsiadlo D, Richardson S: The timed “Up & Go”: a test
of basic functional mobility for frail elderly persons. ] Am
Geriatr Soc. 1991; 39: 142-148.

16) Kahn R, Goldfarb A, et al: Brief objective measures for
the determination of mental status in the aged. Am ]
Psychiatry. 1960; 117: 326-328.

17) LRBE, 48 4, i BEEEEY (M) —Fme
DI OERR— (8 35K). EWEHR, #R, 2001, pl

18) BE#Z, SAKE 4 ARErafE LoBRREsE
2343 % Timed Up & Go Test DA HE. B
2006; 33; 105-111.

19) Shimada H, Suzukawa M, et al: Which neuromuscular or
cognitive test is the optimal screening tool to predict falls
in frail community-dwelling older people? Gerontology.
2009; 55: 532-538.

20) ML 4 Bl b KEBRBIUH Y 7—tigER

— 250 —



DANLEBTFH L - SOGHETREZEOEDIC 22) HIIEM, PR, 1 BNSENEGHE ST 2ES

BRIZTHRORE HIXBERFH L=V Fiok LHET S FEREOET2BET 3 -00H AR B
B R4 2007 56: 241-256. FEERELXEIE. 2003; 40: 47-52.

21) KtE—, ABEX L BREESHIELERELE: 23) Stuck AE, Walthert JM, et al: Risk factors for functional
EEREAE LY FINV MLy 70N 5 v AR status decline in community-living elderly people: a
WEHE EFEsCEBNBRR DEER 2004 40 systematic literature review. Soc Sci Med. 1999; 48: 445-469,
321-327.

(Abstract)

The Relationship between Physical Performances and ADLs Decline During 6 Months in
Frail Elderly People Utilizing Long-term Care Insurance

Megumi SUZUKAWA, RPT, MSc, Takao SUZUKI, MD, PhD
Graduate School of Tokyo Metropolitan University

Megumi SUZUKAWA, RPT, MSc, Kumiko KOBAYASHI
Tsukui Corporation

Megumi SUZUKAWA, RPT, MSc
Tokyo Metropolitan Institute of Gerontology

Hiroyuki SHIMADA, RPT, PhD, Takac SUZUKI, MD, PhD
National Center for Geriatrics and Gerontology

Shuichiro WATANABE, MD, PhD
Graduate School of Gerontology, J. F. Oberlin University

Purpose: The purpose of this study was to examine the relationship between physical performances
and activities of daily living (ADL) decline during the 6 months in the elderly people who were
certified in Japanese long-term care insurance.

Methods: The participants were 175 (mean age 814 * 64 years) elderly people who were utilized
day-care services. The measurements of physical performance were the grip strength, chair stand
test-5times, one-leg standing with eyes-open, walking speed, and timed “up & go” test. The 13
motor subscales of functional independence measure (FIM) were used to assess ADLs and classified
into following three categories; self-care, sphincter control, and transfer/locomotion functions. The
participants were divided into two groups; the ADL declining group who are decreased 1 item of
each ADL classification at least and the ADL maintaining group who maintains or improves the
ADLs during 6 month-period. Multiple logistic regression analyses were used to examine the relation
between the declines and the physical performances at baseline.

Results: The multiple logistic regression model revealed that the timed “up & go” test was
significantly associated with the decline in the ADL subcategory of transfer/locomotion function (OR:
1.11.95% CIL 1.02-1.20, p < 0.05).

Conclusions: The results suggested that the timed “up & go” test was useful to predict
the functional decline of transfer/locomotion in the elderly people. Further research included
multidimensional factors is needed to identify the predictor of self-care and sphincter control functions.
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SEHRBER (R) Lk intact PTH
75~179 80~90 (n= (pg/mL)¥
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WO F—F U T REDR TS T LHE L
LIEHEI T IC BRI TH - 72 (RR=0.83, 95%CI:
0.75~0.91, $<0.001).

i, BRAWETH Ly TS uF 7 & — (HP)
3, BREETY A7 o icEWERO KIREE
WEITICEZTH B, 1993~2008 4EiC HP D F#H
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