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Functional Independence Measure (FIM™)
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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 activites of daily living (ADLs) can be improved by appropriate rehabilitation intervention, so-called ‘quasi-in-need-
of-care state (QUINOCS)".

Method. A rotal 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 Functional 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 rendency 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 screening 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 g . ity

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 L'TCI covers costs of
visiting home-helpers, nurses, and rehabilitation
specialists, lease of assistive devices and equipment,

etc. Government-registered care managers check
LTClI-related services available in the communirty
and propose a weekly schedule of various services to
the clients. When rehabilitation 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 rehabilitadon 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 functional 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 intervention, because reducton 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 conditon calling it
‘gquasi-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 about 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 Independence 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-
uon professionals, e.g., care managers, may be able
to check them easily within a short period of time.
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 visiting 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 1o minimize inter-rater
differences in the criteria. In this study, we defined
rehabilitation intervention as therapeutic strengthen-
ing, rahge of motion exercises, ADL and gait
training. Introduction 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 partcipants 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 Excel™ (version
2003 for Windows™™). Sensitivity, specificity, posi-
uve and negauve predictive values of the proposed
screening test were calculated [9]. The study was
approved by our insutution’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 inital 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 I. Mean age of the part-
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 II 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 1 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 subser 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 111, sensitivity, specificity,
positive, and negative predictive values of this

Table 1. Differences in basic data berween 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) f
Cognitive subtotal FIM™, median (IQR) 31.0 (13.0) 18.0 (23.0) L

SD; standard deviation, IQR; inter-quartile range.
*; p < 0.01(chi-square test), ¥; p < 0.05 (unpaired t-test), ; p < 0.05 (Mann-Whitney’s U test), ' p < 0.01 (Mann-Whitney's U test), N.S;
not significant.

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

YES NO

Metropolitan inhabitants
Indication of rehabilitation inrervention

n 14 (male 7, female 7) 18 (male 13, female 5) N.S
Agein years, mean (SD) 75.7 (87) 78.6 (7.4) N.S
Maotor subtotal FIM™, median (IQR) 63.5 (41.25) 78.5 (64.75) NS
Cognitive subtotal FIM™, median (IQR) 31.0 (9.25) 30.5 (16.0) N.§
Rural inhabitants

Indicaton of rehabilitation intervention

n 19 (male 6, female 13) 32 (male 9, female 23) N.S
Age in years, mean (SD) 80.4 (9.7) B3.8 (10.1) NS
Motor subtotal FIM™, median (IQR) 54.0 (39.0) 13.0 (6.25) L
Cognitive subtoral FIM™, median (IQR) 28.0 (12.0) 10.0 (17.75) Al

SD; standard deviation, IQR; inter-quartile range, N.S; not significant, ''; p < 0.01 (Mann-Whitney's U test).
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Figure 1, Scores of the seven items of the FIM™ are illustrated as solid lines for each subject in the metropolitan inhabitant group. These
seven out of 13 motor items of the FIM™ are known o represent functional status of elderly people properly [8]. Subjects whose scores
included or ran across the intermediate range of independent levels (3 and 4) were illustrated with black lines. Many of them appeared in
Figure 1 (a) in which subjects judged as the QUINOCS were shown, while they were only four out of 18 in Figure 1 (b) depicting subjects
not indicative of rehabilitation.



