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ABSTRACT. The Functional Independence Measure
(FIM) is an 18-item, 7-level scale developed to uni-
formly assess severity of patient disability and medical
rehabilitation functional outcome. FIM interrater relia-
bility in the clinical setting is reported here. Clinicians
from 89 US inpatient comprehensive medical rehabili-
tation facilities newly subscribing to the uniform Data
System for Medical Rehabilitation from January 1988-
June 1990 evaluated 1018 patients with the FIM. FIM
total, domain and subscale score intraclass correlation
coefficients (ICC) were calculated using ANOVA; FIM
item score agreement was assessed with unweighted
Kappa coefficient. Total FIM ICC was 0.96; motor
domain 0.96 and cognitive domain 0.91; subscale score
range: 0.89 (social cognition) to 0.94 (self-care). FIM
item Kappa range: 0.53 (memory) to 0.66 (stair climb-
ing). A subset of 24 facilities meeting UDSmr data
aggregation reliability criteria had Intraclass and
Kappa coefficients exceeding those for all facilities. It
is concluded that the 7-level FIM is reliable when used
by trained/tested inpatient medical rehabilitation
clinicians.
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The primary clinical objective of comprehensive
inpatient medical rehabilitation is to reduce patient
disability (14)' by increasing independence in perfor-
mance of activities of daily living. An instrument
designed to assess person level of disability in this
setting is the Functional Independence Measure
(FIM), developed by a joint task force of the Ameri-
can Congress of Rehabilitation Medicine and the
American Academy of Physical Medicine and Reha-
bilitation (8, 12, 15). The FIM was intended to be

"The terms ‘impairment and disability’ referred to in this
report are as defined by the World Health Organization (14).

used as a uniform measure of severity of disability and
rehabilitation functional outcome and was designed,
evaluated and modified in three phases (12).

The FIM scale consists of 18 items each assessed on
7 levels which, when summed. may be used to estimate
a person’s need for assistance (burden of care) or
resource cost of disability (9. 10, 12). In addition to a
total score, the FIM provides two domain scores
(motor and cognitive), six subscale scores (self-care.
sphincter control, transfers, locomotion, communica-
tion and social cognition), and 18 individual item
scores. The items are listed in Table 1 and generic
scale levels are summarized in Table II. Each FIM
item has a more specific set of scale level descriptors
than appear in the generic scale in Table I (See
reference 11 for details). An original 4-level FIM
scale was increased to 7 levels in 1987 on the recom-
mendation of clinicians, in order to increase sensi-
tivity (11).

This report presents the results of a study of FIM
interrater reliability among clinicians in inpatient
comprehensive medical rehabilitation facilities sub-
scribing to the Uniform Data System for Medical
Rehabilitation (UDSmr). The UDSmr provides a
Data Management Service for medical rehabilitation
facilities and includes the FIM as the functional
assessment component of the data set. These data
are used by facilities to determine severity of disability
of patients on admission. to measure functional gain,
to estimate efficiency and compare outcomes with
facilities in their region and nationality.

The FIM is also utilized by inpatient medical
rehabilitation facilities in Australia, Canada, France,
Japan, Italy, Germany, Portugal, and Sweden.

METHODS
The sample for this study included all 89 US freestanding
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Table 1. FIM scales

Table 1. FIM levels of function and their scores

Subscales Domains
Motor (A-M)

Items Self-care (A-F)

A Eating X X

B Grooming X X

C Bathing X X

D Dress upper body X X

E Dress lower body X X

F Toileting X X
Sphincter control (G, H)

G Bladder X X

H Bowel X X
Transfers (I-K)

1 Bed X X

J Toilet X X

K Tub X X
Locomotion (L, M)

L Walking X X

M Stairs X X

Cognitive (N-R)

Communication (N. O)

N Comprehension X X

O Expression X X
Social cognition (P, R)

P Social interaction X X

Q Problem solving X X

R Memory X X

Total FIM (A-R)

rehabilitation hospitals or acute hospital rehabilitation units
subscribing to the UDSumr during the period January 1988
through June 1990, and submitting reliability data. To
determine interrater reliability in the clinical setting and
assure uniformity of FIM data collection, each newly sub-
scribing facility was asked to have 10 or more patients from
any UDSMR impairment group and any level of disability
severity assessed for each FIM item by two clinicians. The
clinicians were instructed to make their patient FIM assess-
ments on the same day during the patient’s first rehabilitation
admission and not to discuss their findings with each other. It
was recommended that the clinicians who knew the patient
best make these assessments. In most cases the same two
clinicians did not assess every FIM item: rather. items were
assessed by the disciplines usually assigned to evaluating a
given functional area. For example, occupational therapists
were likely to assess eating or grooming; physical therapists,
ambulation and stairs; nursing, bowel and bladder. The
facilities participating in this study could use a variety of
FIM training methods including the Guide for Use of the
Uniform Data Set (September, 1987 version) (11), FIM video
tapes, inservice training and/or workshops conducted by
UDSMR.

Interrater reliability of FIM total scores and subscale
scores were evaluated using intraclass correlation coef-
ficients (ICC). The intraclass correlation coefficient is pre-
ferred for determining interrater reliability over the simple
Pearson correlation coefficient (r). The Pearson product
moment correlation ignores the magnitude of the discre-
pancy between clinicians’ ratings, focusing instead only on
the relative order of patient scores being rated (2, 16). The
ICC may be calculated using procedures for analysis of
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Independent: Another person is not required for the activity

7 Complete independence: All tasks are safely performed
without modification. assistive devices, or aids, and
within reasonable time.

6 Modified independence: Activity requires any one or
more than one of the following: An assistive device. more
than reasonable time or with safety (risk) considerations.

Dependent: another person is required for either supervision

or physical assistance for the tasks to be performed.

Modified dependence: The subject expends half (50%) or
more of the effort. The levels of assistance required:

5 Supervision or setup: The subject requires no more help
than standby, cuing or coaxing, without physical contact,
or, needs assistive devices.

4 Minimal contact assistance: with physical contact the
subject requires no more help than touching, and the
subject expends 75% or more of the effort.

3 Moderate assistance: The subject requires more help than

touching, or expends half (50%) or more (up to 75%) of

the effort.

Complete dependence: The subject expends less than 50% of
the effort. Maximal or total assistance is required, for the
activity. The levels of assistance required are:

2 Maximal assistance: The subject expends less than 50%
of the effort, but at least 25%.

1 Total assistance: The subject expends less than 25% of the
effort.

variance (ANOVA) models (20). and has been widely
accepted as the preferred method for examining several
sources of differences between ratings (1, 2). Further. it
may be applied to most quasi-interval data (19).

Since the several modes for caleulating ICC each depend
upon different sources of variance in a study it is important
to specify which model was chosen and why (17). Armstrong
has simplified the choice of 1CC model by an algorithm of
questions leading to the appropriate model (1). In this study
it was assumed that the raters represented a random sample
of a population of raters and it was desired to generalize the
results to all raters in order to assure uniformity. Because not
all raters were given the opportunity to rate all patients,
two-way ANOVA models accounting for patient-by-rater
interactions were not possible; instead, a one-way random
effects model was used. In order to be conservative with
regard to reliability estimates, the individual rater was chosen
as the unit of analysis rather than average across raters.
These steps led to the selection of the appropriate formula
(2.5) for calculating ICC as: ICC = [BMS — WMS]/[BMS+
(K —1) WMS]. Where: BMS = between subject (patient)
mean square; WMS = within subject (patient) mean
square; K = number of raters.

The intraclass correlation coefficient is not recommended
for assessing reliability at the nominal or ordinal level (2).
Instead, procedures for determining percentage of agreement
between raters have been advocated by a number of authors
(3,5). Thus. for the ordinal FIM item data, unweighted
Kappa coefficients were calculated to determine pescentage
of agreement between raters. The criteria for acceptable
Kappa were suggested by Fleiss (6) as: Kappas above 0.40
be considered fair to good agreement; above 0.75 considered
excellent agreement.



Table IIl. FIM rotal, domain and subscale score
interrater reliability as estimated by intraclass correla-
tion coefficient

All Criterion

facilities facilities

Number of facilities/patients 89/1018 24/306

Motor domain 0.96 0.99
Self-care 0.94 0.98
Sphincter control 0.90 0.97
Transfers 0.92 0.98
Locomotion 0.90 0.97

Cognitive domain 0.91 0.98
Communication 0.91 0.97
Social cognition 0.89 0.98

FIM total 0.96 0.99

ANOVA intraclass correlation coefficients and Kappa
coefficients were calculated using SPSS (18).

In order to establish a threshold for acceptable facility
interrater reliability for the purpose of reporting aggregated
data, UDSwmr adopted four fairly rigorous statistical criteria,
referred to here as UDSmr data aggregation reliability
criteria. They were: 1) total FIM score ICC between raters
had to be equal to or greater than 0.90; 2) at least 5 of 6 FIM
subscale scores must have had ICC equal to or greater than
0.90; 3) no FIM subscale score ICC could be less than 0.75;
and, 4) at least 15 of 18 FIM items must have had Kappa
coefficients equal to or greater than 0.45, Criteria for
acceptable ICCs were arbitrarily set at 0.90 for total and
subscale FIM scores because this seemed rigorous enough to
optimize interrater reliability: that is, a high enough level of
reliability to have confidence in the data reported but
achievable by most clinicians in most rehabilitation facilities.
This approach to the evaluation of FIM interrater reliability
assured that the data provided to UDSmr met a high
standard of uniformity. Twenty-four facilities meeting these
criteria are referred to as criterion facilities in the discussions
which follow. All facilities refers to the 89 included facilities.

RESULTS

Of the 89 included facilities with 1018 patients sub-
mitting interrater reliability data for the first time, 24
of them with 306 patients met or exceeded the UDSMR
data aggregation reliability criteria presented above.
See Tables I1I and IV for FIM ICC and unweighted
Kappa values for all and criterion facilities.

DISCUSSION

In order to have confidence that patient level of
disability and functional outcomes are being reported
in a consistent manner amount rehabilitation facilities
the UDSmMR has required that clinicians demonstrate
high interrater agreement when assessing patients
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Table IV. FIM item score interrater reliability as
estimated by Kappa coefficient

All Criterion
facilities facilities

Number of facilities 89/1018 24/306
Self-care

Eating 0.62 0.78

Grooming 0.58 0.75

Bathing 0.54 0.71

Dress upper body 0.59 0.76

Dress lower body 0.60 0.76

Toileting 0.54 0.76
Sphincter control

Bladder management 0.62 0.84

Bowel management 0.61 0.78
Transfers

Bed/chair 0.64 0.78

Toilet 0.60 0.79

Tub/shower 0.57 0.80
Locomotion

Walk /wheelchair 0.59 0.76

Stairs 0.66 0.82
Communication

Comprehension 0.59 0.77

Expression 0.59 0.73
Social cognition

Social interaction 0.54 0.79

Problem solving 0.56 0.75

Memory 0.53 0.69

with the FIM. To achieve this objective a training
and testing service for clinician reliability has been
developed in stages by UDSMR since 1987, The results
of the initial training and testing procedure imple-
mented following the development of the 7-level FIM

1992 - MARCH 1994
24,823 CLINICIANS TESTED

PASSED PHASE 1
80.4%

19,946

NOT PASSED.
PHASE 1
19.6%

4,877

Fig. ]. UDSMR phase I (mastery) credential status. 1992-
March 1994 24,823 clinicians tested.
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are the subject of this report. Preliminary results of
this report have been published in abstract form (13).
The interrater reliability of the earlier (1984-86)
development phase 4-level FIM has been reported
previously (12). Further, internal consistency of the
7-level FIM has been reported to be high (0.93), and
sensitivity to change significant (4).

The results reported here indicated that the inter-
rater reliability of the 7-level FIM was acceptably
high, both for all first-time respondent facility clin-
icians and particularly for those meeting UDSwmr data
aggregation reliability criteria. These latter criteria
have been used to select which facilitiy data would
be aggregated into the regional and national data
reports.

Data from facilities not meeting these criteria were
reported back to the facilities, but were not aggregated
into regional and national reports. Facilities not
meeting the criteria were given subsequent opportu-
nities to do so and usually succeeded after one or two
more trials.

For most clinicians mastery of functional assess-
ment can probably not be achieved by only reading a
training guide and/or viewing a training videotape. In
order to achieve a high level of reliability appropriate
training and testing are necessary. This is supported
by Fricke et al. (7), who observed that FIM interrater
reliability was highest for FIM-trained but previously
FIM-inexperienced therapists assessing eight FIM
items germane to occupational therapists. The impli-
cation of this is that functional assessment training
cannot be casual; rather, it requires mastery.

The conventional method of interrater reliability, in
this case assessing 10 or more patients by two or more
clinicians in the rehabilitation facility’s setting,
demonstrated high interrater reliability of the FIM
as a tool. In order to ensure that clinicians using the
FIM in subscribing facilities are knowledgeable, in
1990, the UDSMR implemented a less cumbersome
and more efficient method for credentialing. Creden-
tialing is accomplished by testing clinician mastery of
FIM definitions and application based on standard-
ized written cases. Standardized tests have the advant-
ages of controlling for a variety of impairments and
severity of disability that influence difficulty of func-
tional assessment (7), reducing scoring errors, and
providing for efficiency and uniformity when testing
a large number of facilities and clinicians in the United
States and in other countries. In the future, written
tests might be replaced with standardized videotaped
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cases in order to simulate the clinical behavior of
patients more clearly.

It is concluded from the field testing approach for
assessing interrater reliability reported here that the
FIM 7-level scale has demonstrated high interrater
reliability when used by clinicians meeting UDSmr
criterion standards for comprehensive inpatient medi-
cal rehabilitation facilities in the United States.
Further, mastery training and testing in functional
assessment seem necessary. A medical rehabilitation
data system must achieve high clinical sensitivity and
reliability in order to provide comparability of
patients and patient outcomes. Once achieved and
broadly applied data from such a system will advance
the scientific basis of medical rehabilitation practice
and research.
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