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LETTER TO THE EDITOR

INTERRATER RELIABILITY OF THE 7-LEVEL FUNCTIONAL
INDEPENDENCE MEASURE (FIM)

Sir,

The interrater reliability study by Hamilton et al.
(1) of the 7-level functional independence measure
contains possible sources of bias in its clinical assess-
ments, inadequate statistical descriptions of its
results, and lacks evidence to support its conclusions.
The study abstract contains a description of results
that does not reflect the actual methodology.

Hamilton et al. reported on the interrater reli-
ability in the clinical setting, asking two clinicians
in each participating facility “to make their patient
FIM assessments on the same day during the patient’s
first rehabilitation admission and not to discuss
their findings with each other”. They then state that
“most of the items were assessed by the disciplines
usually assigned to evaluating a given functional
area. For example, occupational therapists were
likely to assess eating.... physical therapists, ambula-
tion and stairs; nursing, bowel and bladder”. There-
fore each patient has not necessarily been rated by
two clinicians, but perhaps by two groups of clini-
cians. If the assessment was carried out by groups,
mechanisms must have been necessary to ensure that
consultation did not occur, but these are not
described, apart from the instruction that the clini-
cians not discuss their findings with each other,

The method of assessment of the patients is not
described. Ideally, an inter-rater reliability  study
should have the two assessors assessing the one per-
formance by the subject at the same time. It is not
known if the assessments were performed on one or
two different occasions on the same day, raising the
possibility of test-retest bias, especially important when
considering the fluctuating daily functional perform-
ance in some patients with neurological conditions.

Because of the lack of information about the setting
of assessments, the number of participants in the
study at the various institutions involved, the times
at which the assessments were made. and the informa-
tion given to the patients undergoing assessment, we
may assume that uniform conditions did not prevail
across the study.

The study consists of 89 separate studies by two, or
perhaps more assessors, of at least 10 different
patients, with no two studies involving the same
patients. This is a less than adequate methodology
for a formal study of reliability, as the confidence
interval for intraclass correlation coeflicients based on
10 patients would be unacceptably wide. Eighty-nine
separate studies of 10 different patients each is not the
equivalent of one study of 890 patients (or 1018
patients).

While Hamilton et al. [quoting Bartko & Carpenter
(2)] admit that intraclass correlation coeflicients are
not recommended for assessing reliability at the
nominal or ordinal level, they present us with a
group of averaged intraclass correlation coefficients
for FIM total, domain and subscale scores. Ordinal
data from FIM when summed do not become interval
data, and these intraclass coefficients are. in our
opinion, lacking in meaning, quite apart from lacking
a confidence interval.

No range or variance of Kappa coefficients was
presented. No test of significance of Kappa could be
presented, presumably because of the small number of
patients in each of the 89 studies. It is possible that the
range of Kappa coeflicients in this study included
values less than 0.4. The fact that one of the criteria
for inclusion in a *“‘criterion facility”, was ““15 of 18
items with a Kappa greater than 0.45” indicates the
strong likelihood of this situation. If any of these low
values were taken as evidence of reliability, the FIM
would not be an acceptable measure. There is no
reason, of course, given the nature of this study, for
a high Kappa to be more acceptable than a low
Kappa, as neither may have been greater than a
value expected by chance.

No information is given as to when the selection
techniques used to establish the criterion facilities
were decided. If the criteria were decided post hoc, it
seems sell-evident that those meeting the criteria had
high inter-rater reliability scores, as setting lower
limits for cut-off scores for inclusion in aggregated
statistics results in a higher average for those
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included. This does not change the fact that the over-
all agreement is not as good as the authors would like
it to be. When one looks at the average Kappa
coeflicients of all respondents, they lie between 0.53
and 0.66, the majority being 0.59 or less. It would be
interesting to know what processes were used which
resulted in facilities changing from not meeting the
criteria for inclusion to meeting those criteria at a
subsequent assessment, and what incentives there
were in order for individuals as well as institutions
to meet those crileria, noting that those participating
in the study subscribed to the Centre for Functional
Assessment Research.

No information is given relating the amount or type
of training in FIM assessments to either Kappa or
ICC scores. Some Units did not become criterion
facilities at their first attempt, but this may have
been due to the vagaries of chance resulting from
the unreliability of FIM rather than a failure of
training.
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REPLY TO THE LETTER BY DICKSON &
KOHLER

Ikegami (1) recently identified four reasons to use
functional assessment in health care. The first is the
use of functional assessment as an indicator of out-
come. A second use of functional assessment, is in
planning care. The third, and closely related applica-
tion of functional assessment is the development of a
system to monitor payment and accountability of
resources. The final use identified by Tkegami is the
application of functional assessment for prediction in
programs aimed at prevention and the reduction of
risk factors. To accomplish each of the above
purposes requires a reliable and valid measure of
function. In a recent study published in the Journal,
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Hamilton and colleagues (2) reported on the reliability
of the Functional Independence Measure (FIM)SM.
Dickson & Kohler (3) have suggested the method-
ology of this study is flawed and. as a result, the
reliability of the FIM is suspect. The major criticisms
of Dickson & Kéhler (3) are discussed below.

Inadequate Procedures. Dickson & Kéhler (3) are
concerned that the methodology did not conform to
the typical model used to assess interrater reliability.
They state, “Ideally, an interrater reliability study
should have the two assessors assessing the one perfor-
mance by the subject at the same time.” This is the
typical model for conducting an interrater reliability
study. There is no empirical evidence, however, that
this is the only valid model—it is simply the most
common. Past reliability studies have been based on
the use of the Pearson product moment correlation (r)
which is a bivariate statistic and can be used only with
two raters (variables) (4). The introduction of gener-
alizability theory and the use of the intraclass cor-
relation coefficient have dramatically improved the
ability to conduct reliability investigations and
expanded the available models (5-6). The limitations
of reliability investigations using only two raters are
now well documented and interested readers should
consult one of the following references for more
detailed information (5-7).

In the Hamilton et al. (2) investigation the FIM
ratings were assessed by disciplines usually assigned to
evaluate a given functional area. This meant that
items assessing locomotion were usually recorded by
physical therapists, while eating and dressing items
were usually rated by occupational therapists, etc. The
reason for using this model was simple—il reflects
how the FIM is used in natural (real world) clinical
environments. Dickson & Kohler (3) suggest that
using different settings and raters, and not specifying
the time of administration or the instructions to the
patients introduced error and unreliability. This error
variance is “especially important when considering the
Nuctuating performance in some patients with neuro-
logical conditions.” We agree with Dickson & Kéhler
(3) that “uniform conditions did not persist across the
study.” This lack of uniformity was purposeful and
reflects the real world application of the FIM. The
important question is: What effect does this variability
have on the reliability results? The introduction of
error variance should produce a decrease in the
consistency of ratings across settings, therapists,
times, and impairment groups. The fact that the



reliability values for the FIM were uniformly high
strongly suggests that the FIM produces reliable
information when used in the normal clinical environ-
ment. To argue that the methodological differences
noted above would result in increased reliability
makes the statistically absurd assumption that the
EITor variance across settings, therapists, times, and
Impairment groups, was systematic (in a positive way)
rather than random.

Unit of Analysis. Dickson & Kdhler (3) indicate that
the study is really “49 separate studies by two, or more
assessors, of at least 10 different patients.” They go on
to note that “ Eighty-nine separate studies of 10 differ-
ent patients each is not the equivalent of one study of
890 patients.” While we agree that it is not the exact
“equivalent,” there is no methodological or statistical
reason that data from “89 separare studies™ examining
the same research question cannot be synthesized. The
aggregation of such studies is routinely accomplished
in meta-analytic investigations where the data and
methods are much less homogeneous than the data
from the current study (8, 9). There is no statistical
reason that reliability values from the different set-
tings cannot be aggregated.

Statistical Procedures. Dickson & Kdhler (3) are
critical of the ICC for the summed FIM total, domain,
and subscale scores. While there is some disagreement
in the research literature (10) regarding the appropri-
ateness of the ICC for use with ordinal data. several
investigators have demonstrated that the 1CC is
appropriate for use with ordinal level scales (6, 11).
For example, Tinsley & Weiss (11) state, “*The intra-
class correlation is recommended as the best measure of
interrater reliability available for ordinal and mterval
level measurement™(p. 373). When the ICC and kappa
are used interchangeably to examine ordinal level
scales, they will not produce the same values because
of the unequal marginal distributions for kappa (12).
Several investigators (13, 14) have published formulas
that allow kappa values to be converted to ICC.
Dickson & Kéhler (3) do not appear to be aware of
this similarity and their comments regarding the
interpretation of kappa are puzzling. Specifically,
the statement that, “shere is no reason, of course,
given the nature of this study, Jor a high kappa to be
more acceptable than a low kappa, as neither may have
been greater than a value expected by chance,” makes
no statistical sense.

There is no reason why confidence intervals
cannot be computed for the summed reliability
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values. Dickson & Kéhler's (3) argument that
confidence intervals should be computed is a good
one. While we agree that this is a useful suggestion it
is important to note that other reliability studies
recently published in this and other major rchabilita-
tion journals have not provided confidence intervals
for reported reliability values. The absence of con-
fidence intervals cannot be considered a major flaw
in the investigation.

Criterion Facilities. Dickson & Kéhler state that
“no information is given as to when the selection
techniques used to establish the criterion Sacilities
were decided. If the criteria were decided post hoe, it
seems self-evident that those meeting the criteria had
high interrater reliability scores.” The description of
the requirements for the 24 “criterion facilities™ is
included on page 117. The criteria used to identify
these [acilities were introduced prior to the collection
of data for this study using completely different
rehabilitation centers and hospitals. The criteria
were originally established to ensure the accuracy
and reliability of data submitted to the Uniform
Data System for Medical Rehabilitation.

We stand by the conclusion of our study that the
7-level FIM demonstrates high interrater reliability,
This finding has been supported by other recent
investigations (15, 16). Replication of the results
by other researchers provides the most convincing
evidence regarding (he reliability of the FIM. Addi-
tional studies are certainly needed and welcome. We
are confident that the results from future investi-
gations will confirm that the findings we reported
are correct.
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