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Abstract

Purpose. To develop a screening test to identify community dwelling elderly people who are in need of assistive care but
whose activities of daily living (ADLs) can be improved by appropriate rehabilitation intervention, so-called ‘quasi-in-need-
of-care state (QUINOCS)".

Method. A total of 32 persons (mean age 77.3 years) from the metropolitan area and 51 persons (mean age 82.7 years) from
a rural area were enrolled. Two physiatrists examined them and judged whether they could benefit from rehabilitation
intervention while visiting nurses evaluated their ADLs using the Funcrional Independence Measure (FIM™). A screening
test to identify the QUINOCS was created using a seven-item subset score of the FIM™ (feeding, bathing, dressing lower-
body, bladder management, bed/chair/wheel chair transfer, walking/wheel chair, stairs).

Results.  Fourteen in the metropolitan and 19 in the rural inhabitants were judged as the QUINOCS by the physiatrists,
Persons whose subset scores included or ran across the intermediate range of independent levels (scores 3 and 4 of the
FIM™) showed tendency to be judged suitable for rehabilitation intervention. This finding was applied for screening
algorism to identify the QUINOCS. Sensitivity and specificity of this test were 0.71 and 0.78 for the metropolitan, and 0.74
and 0.78 for the rural groups, respectively,

Conclusion. The screcning method using the 7-item subset of the FIM™ can be used for identification of the QUINOCS

among elderly people efficiently.
Keywords: Long-term care, care manag #

vahabihi

Introduction

In Japan, the number of elderly people who are in
need of assistive care is increasing rapidly. To cover
physical care and various support often necessary
following medical treatment in hospitals, a nation-
wide public insurance policy for elderly people called
the Public Long Term Care Insurance (LTCI) was
started to be available in 2000 [1]. The similar long-
term care insurance policy is adopted in Germany,
UK, Sweden, and The Netherlands to cope with the
rapid aging of society [2). The LTCI covers costs of
visiting home-helpers, nurses, and rehabilitation
specialists, lease of assistive devices and equipment,

etc. Government-registered care managers check
LTCI-related services available in the community
and propose a weekly schedule of various services to
the clients. When rehabilitaton intervention is
needed by the eligible people, qualified rehabilitation
specialists, i.e., physical and occupational therapists,
provide them with service programs to improve and
maintain their activities of daily living (ADLs).
Potential need of rehabilitation exists even after
receiving medical rehabilitation in acute-care hospi-
tals. Because medical insurance policy in Japan
provides rehabilitation services only for acute and
post-acute illness phases, persons in the chronic
phase even with treatable disability cannot receive
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sufficient rehabilitation. Furthermore, deterioration
of functonal capability is often overlooked after
having been discharged home. We should pay
attention to those who are in need of assistive care
but whose ADLs can be improved by appropriate
rehabilitation intervenuon, because reduction of
necessary care support leads to improvement of their
QOL and proper expenditure of the LTCI budget.
The more assistive care the clients need, the more
the Government must pay for care providers. We
would like to enlighten this condition calling it
‘quasi-in-need-of-care state (QUINOCS)'. To make
coordinated use of limited resources related with the
LTCI, it is important to identify the QUINOCS and
provide rehabilitation services first. Care managers
are responsible for this role, however most of them
do not have sufficient knowledge abourt rehabilita-
tion, and cannot tell whether the clients really benefit
from rehabilitation services and how rehabilitation
services should be indicated. A simple screening test
is needed for this purpose.

ADLs should be evaluated before indicating
rehabilitation intervention for disabled people. The
Functional Tndependence Measure (FIM™), relia-
bility and validity of which have been well estab-
lished, is one of the standard instruments to measure
ADLs [3-7]. Burden of care in each of the 13 motor
and five cognitive items is rated from 1 (complete
dependence) to 7 (complete independence). Because
of its complicated structures and time-consuming
procedures, it has not been practical to use the
FIM™ in long-term care settings. To simplify the
evaluation methods and facilitate use of the FIM™,
we developed a short version extracting representa-
tive seven activities from the original 13 motor items
based on the item-response theory [8], These items
(feeding, bathing, dressing lower-body, bladder
management, bed/chair/wheel chair transfer, walk-
ing/wheel chair, stairs) were equally distributed along
the axis of difficulty in the elderly; Feeding was the
easiest and stair climbing the hardest. All the seven
items are so fundamental that even non-rehabilita-
tion professionals, e.g., care managers, may be able
to check them easily within a short period of tme.
Total motor FIM™ was estimated with the seven-
item subset score using a regression formula, which
yielded high correlations with the original 13-item
motor FIM™ score (R2 > 0.95). In this study, we
aimed to develop a screening test to identify the
QUINOCS using this subset of the FIM™,

Method

Thirty two elderly persons ranging from 65 - 90 years
of age living in the center of Tokyo were consecu-
tively recruited in 2005; 20 of them were males and
12 females. They were receiving visiing nurse

services from three different visiting nurse service
stations. Visiting nurse service is a basic component
of the LTCI service. Rehabilitation prevails in the
metropolitan areas where people can see many
rehabilitation specialists. On the contrary in the rural
area, people quite seldom see physiatrists even in
hospitals and rehabilitation is sometimes neglected.
To analyze rehabilitation need in a different popula-
tion, thus, we recruited 51 elderly persons (15 males
and 36 females) living in a rural area (Gunma
prefecture; about 100 km north of Tokyo) who were
also receiving visiting nurse services,

Two Board-certified physiatrists were enrolled in
this study to identify the QUINOCS in the elderly
participants. One physiatrist was assigned to the
metropolitan area, the other to the rural area. Both
have had experiences for community rehabilitation.
They visited participants’ home, and judged whether
participants could benefit from rehabilitation inter-
vention including physical and occupational therapy.
Criteria of the QUINOCS were discussed by the
physiatrists before enrollment to minimize inter-rater
differences in the criteria. In this study, we defined
rehabilitation intervention as therapeutic strengthen-
ing, range of motion exercises, ADL and gait
training. Introducdon of various walking aids,
assistive devices and orthoses besides advices to
improve living environment (e.g., handrail installa-
tion in the bathroom, removing steps in the house)
were also considered. Visiting nurses who were
providing daily cares for the participants and thus
familiar to their ADLs scored their FIM™ within
two weeks after the physiatrists’ visits, The nurses
had been well trained in evaluating ADLs using the
FIM™ in advance. The physiatrists’ judgment
whether the participants were indicative of rehabili-
tation intervention was not informed to the nurses.

Age, sex, days after initial visiting service, category
of ailment, and scores of motor and cognitive items
of the FIM™ were compared between the metro-
politan and rural inhabitant groups. Differences in
age and the scores were also compared between
participants with and without a need of rehabilitation
intervention in each group. Seven items mentioned
as the short version of the FIM™ were used to show
differences between the groups. Scores of the seven
items were plotted against indication of rehabilita-
ton. A screening test to identify the QUINOCS was
designed by score distribution of the seven items.

Demographic data were compared using para-
metric and nonparametric analyses using Statview '™
(version 5.0 for Windows' ™) and FExcel™ (version
2003 for Windows ™). Sensitivity, specificity, posi-
tive and negatve predictive values of the proposed
screening test were calculated [9]. The study was
approved by our institution’s Ethics Committee.
Purpose of this study was explained to the
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participants and their family caregivers, and in-
formed consent was obtained.

Resudts

Age, sex, days after initial visiting service, category of
ailment, and scores of motor and cognitive items of
the FIM™ in the metropolitan and rural inhabitant
groups are shown in Table 1. Mean age of the parti-
cipants was significantly younger in the metropolitan
group. Both motor and cognitive FIM™ scores were
higher in the metropolitan group. The number of the
persons who were judged as the QUINOCS was 14
(44%) in the metropolitan and 19 (37%) in the rural
groups. Twenty-one persons (63.6%) of the QUI-
NOCS needed basic ADL training (rising, sitting,
standing, and transfer) and 20 persons (60.6%)
needed gait training to improve walking stability and
endurance. Table Il shows characteristics of the
QUINOCS and non-QUINOCS subjects. No differ-
ences in the motor and cognitive scores of the

FIM™ were found between persons with and with-
out indication of rehabilitation in the metropolitan
group, while differences in the scores were significant
in the rural group.

In Figure | scores of the seven items were
illustrated by the black and white solid lines for each
subject of the metropolitan group. Figure 1 (a) shows
the QUINOCS subjects and those in Figure 1 (b)
were subjects not indicative of rehabilitation. Scores
of the seven items were widely and almost randomly
distributed in many of the QUINOCS subjects while
those of the non-QUINOCS subjects were uniformly
distributed either in the bottom or top of the graph.
This characteristic distribution of the seven items
was applied for screening algorithm to identify the
QUINOCS. Thus persons whose subset scores
included or ran across the intermediate range of
independent levels (3 and 4) as illustrated with black
lines were indicative of rehabilitation intervention.

As summarized in Table III, sensitvity, specificity,
positive, and negative predictive values of this

Table 1. Differences in basic data between the two groups.

Group Metropolitan Rural

n 32 (male 20, female 12) 51 (male 15, female 36) .
Agein years, mean (SD) 77.3 (8.0) 82.7 (9.9)
Utilization period of LTCI in days, mean (SD) 897.9 (571.0) 884.0 (654.2) N.S
Diagnosis (%)

Neuromuscular disease 19 (59.3) 27 (52.9)

Bone and joint disease 7 (21.9) 15 (29.4)

Internal disorders 6 (18.8) 3(5.9

Others 0 (0.0) 3(5.9)
Motor subtotal FIM™, median (IQR) 74.5 (61.25) 18.0 (47.0) !
Cognitive subtotal FIM™, median (IQR) 31.0 (13.0) 18.0 (23.0) 1

SD; sandard deviation, IQR; inter-quarule range.

*, p < 0.01(chi-square test), %; p < 0.05 (unpaired r-test), '; p < 0.05 (Mann-Whitney's U test), ''; p < 0.01 (Mann-Whitney's U test), N.S;

not significant.

Table I1. Inication of rehabilitation among participants in the two groups.

NO
Metropolitan inhabitants
Indication of rehabilitation intervention
n 14 (male 7, female 7) 18 (male 13, female 5) N.S
Agein years, mean (SD) 75.7 (8.7) 78.6 (7.4) N.S
Motor subtotal FIM™, median (IQR) 63.5 (41.25) 78.5 (64.75) N.S
Cognitive subtotal FIM™, median (IQR) 31.0 (9.25) 30.5 (16.0) N.S
Rural inhabitants
Indication of rehabilitation intervenuon
n 19 (male 6, female 13) 32 (male 9, female 23) N.S
Age 1n years, mean (SD) 80.4 (9.7) 83.8(10.1) NS
Motor subtotal FIM™, median (IQR) 54,0 (39.0) 13.0 (6.25) o
Cognitive subtotal FIM™, median (IQR) 28.0 (12.0) 10.0 (17.75) i

SD; standard deviation, IQR; inter-quartile range, N.S; not significant, ''; p < 0.01 (Mann-Whitney's U test).
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Table I1I. Summary of the results of the screening test.

Result of the screening test

Positive Negative Total
A: Metropolitan group
Judgment of the physiatrist Indicated 10 4 14 Sensitivity 0.71
Not indicated 4 14 18 Specificity 0.78
Tortal 14 18 32 Positive predictive value 0.71
Negative predicrive value 0.78
B: Rural group
Judgment of the physiatrist Indicated 14 5 19 Sensitivity 0.74
Not indicated 7 25 32 Specificity 0.78
Toual 21 30 51 Positive predictive value 0.67
Negative predicrive value 0.83
C: Total
Judgment of the physiatrist Indicated 24 9 33 Sensitivity 0.73
Not indicated 11 39 50 Specificity 0.78
Total 35 48 83 Positive predictive value 0.69
Negarive predictive value 0.81
screening test were 0.71, 0.78, 0.71, and 0.78, !
respectively for the metropolitan group. Those for e

the rural group were 0.74, 0.78, 0.67, and 0.83.
Recalculating with the subjects of the combined
metropolitan and rural groups, those were 0.73,
0.78, 0.69, and 0.81.

Figure 2 shows a receiver operating characteristic
(ROC) curve [10] plotting the test sensitvity against
y axis and the false positive rate against x axis. We
assumed both ends of subtotal scores of the seven
items to be cut-off ranges linearly distributed from
8-48, 910 47, 10-46, 11-45, 12-44, and 13-43,
This curve indicates trade-off relationship between
true and false positive rates of the screening test [11].
Using scores 3 and 4 as indicators of the QUINOCS
seems best for the screening test,

Discussion

Impact of identification of the QUINOCS subjects
whose ADLs can be improved by rehabilitation
intérventons Is enormous in Japan, because the
governmental expenses for LTCI have been increas-
ing rapidly. Assistuve cares for those elderly covered
by the LTCI could be reduced and participation in
social activities would be encouraged, if appropriate
rehabilitation intervention were provided to them.
To develop a screening test to idenufy the
QUINOCS, we focused on actual ‘disability’, but
not on ‘frailty’ or potential vulnerability. Importance
of assessment of rehabilitation needs was emphasized
in the Minimum Data Set [12] and Comprehensive
Geriatric Assessment [13] which have been mainly
used in the fields of nursing and gerontology.
However, few systematic attempts have been made
to establish any definite criteria whoever should

0.8
o
/”‘_4;/| D.4ts
1244
06
/ 1341
04 /

0.2

True positive rate

a L n l

o 0.2 0.4 0.6 0.8 1

False positive rate

Figure 2. A receiver operating characteristic (ROC) curve of the
proposed screening test. Using scores 3 and 4 as indicators of
the QUINQCS seems best for the screening test. [J: The result of
the screeming test using scores 3 and 4, #: Results of the screening
test using cut-off ranges with linear distribution.

receive rehabilitation services effective to improve
functional status at home. Kersten et al. [14]
reported the Southampton Needs Assessment
Questionnaire (SNAQ) assessing rehabilitation
needs in people aged 16-65 years with disability.
The SNAQ consisted of 77 questionnaires designed
to detect people with disability. However, possible
improvement of their functional status by rehabilita-
ton intervention was not intended.

Detailed evaluation of ADLs for community-
dwelling elderly is not practical for use among
visiting nurses. We thus proposed to use seven items
of the FIM™; namely, feeding, bathing, dressing
lower-body, bladder management, transfer, ambula-
tion, and stair climbing, that were chosen statistically



6 S. Yamada e al.

according to levels of difficulty 8], and the present
study indicated that the FIM™ scores 3 (moderate
assistance) and 4 (minimal assistance) were keys for
identification of the QUINOCS. Elderly people with
scores 3 or 4 in either one of the seven items were
judged as the QUINOCS. In other words, scores 3
and 4 reflect potential to better functional status.
They are good candidate receiving rehabilitation
services heading for better scores from 5 (supervised
independence) to 7 (complete independence). On
the other hand, rehabilitation services were not
indicated for the elderly people with score 1
(complete dependence) or 2 (maximal assistance)
for all of the seven items. Tramnability or effective
rehabilitation may be quite limited in those bed-
ridden people. They only need assistive cares rather
than rehabilitation services. Those who had no 3s or
4s but both lower (1 or 2) and higher scores (5, 6 or
7) were also indicative of rehabilitation services.
Some other disabilities corresponding to scores 3
and 4 were expected to exist in such cases,

Both sensitivity and specificity of the proposed
screening test were high enough to identfy the
QUINOCS. They did not differ between the
metropolitan and rural inhabitant groups even
though mean age and FIM™ scores were signifi-
cantly different between the two. Results showed that
physiatrists’ judgment about indication of rehabilita-
tion intervention might be consistent irrespective of
age and severity of disability of the subjects.
However, we have to show reliability of physiatrists’
judgment about indication of rehabilitation interven-
tion in a different study examining inter-rater
agreement of judgment in the same subjects. Of
course, factors such as category of disease, co-
morbidity, age, physical and cognitive status, and
motvation influence outcome of rehabilitation inter-
vention. Therefore, outcome should be measured
after completion of such intervention. Reliability of
the FIM™ by visiting nurses is another limitation
which remains to be proved. We also have to pay
attention to false negative cases who may possibly
benefit from rehabilitation despite low scores in the
seven items. Rehabilitation for those cases might not
be done sufficiently during post-acute illness phase
in hospitals. Or it might not have been long since the
onset of diseases limiting functional capability, Of
course, the proposed screening test needs to be
refined. Reproducibility and validity of this test
should be investigated before it is actually used.

Despite various problems for universal use as a
test, we still are sure that our screening test using the
7-item subset of the FIM™ can be used for iden-
ufying the QUINOCS. Visiting nurses will check

ADLs of these seven items without difficulty during
regular visits and indicate rehabilitation intervention
appropriately. Governmental expenses for LTCI will
be reduced in the long run when approprate
rehabilitation prevails among community-dwelling
people with disability.
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