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Summary. Two problems concerning the IMPS are revealed. First, the im-
portance of an appropriate reliability measure is demonstrated in a sample of
124 inpatients. Widely divergent results are found using three different intra-
class correlation coefficients. The one producing the highest results was used
by Klett and McNair (1966) and by Behrends et al. (1971). However, the results
from this measure only apply to certain types of investigation. A measure
more applicable to most investigations in psychiatric research (the intraclass
correlation coefficient of individual ratings with between-rater variance in-
cluded) produced results that were clearly lower, although still acceptable,
with an average correlation of 0.72 between the 12 scales. Secondly, the multi-
plication of item scores by 2 or 8 when forming the scale scores is shown to
lead to unusual and undesirable scale distributions in a sample of 1932 in-
patients. The resulting implications for assessing change scores on some of
the IMPS scales are discussed.
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Introduction

In recent years there has been an increase in the number of structured and
standardized clinical interviews as well as lists of self-rated symptoms (National
Institute of Mental Health 1978; von Zerssen and Moeller 1980; Mombour 1972).
Their primary aims are to improve the reliability and validity of psychiatric diag-
noses and to increase comparability between national and international studies.
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These instruments make it possible, through fairly structured rating procedures,
to arrive at syndrome diagnoses that are relatively reliable and that can be repli-
cated in many studies. One such instrument is the Inpatient Multidimensional
Psychiatric Scale IMPS, Lorr and Klett 1967). The particular advantages of the
IMPS are: (a) the formulation of the psychiatric symptoms in everyday language,
(b) its relative simplicity compared to more structured interviews such as the PSE
(Wing et al. 1974), and (c) the presumed high inter-rater agreement on symptoms
and syndromes.

In 1966 Kiett and McNair performed a reliability study on the IMPS. They
reported high reliability scores for both scales and items. These values were
unusually high for assessments of psychiatric disorders. Three other reliability
studies have been performed on German versions of the IMPS. As well as the
study by Behrends et al. (1971)!, which only gives the scale reliabilities, there are
two unpublished dissertations. One, by Jacobi (1974), discusses in detail the
strengths and weaknesses of a German version of the IMPS, but his study is
based on different sets of rating scales for the individual items and different com-
binations of items into scales (“syndromes™), so few comparisons are possible
with his work. The other study, by Bender (1976), also contains certain dif-
ferences. One is that his sample under study, a sample of 311 inpatients, was a
highly selected group, selected in particular to have very clearly defined diag-
noses. He aimed at better discrimination between particular diagnostic groups on
the basis of the IMPS items. This selection procedure, however, can lead to
deceptively high reliability scores.

Klett and McNair (1966), on the other hand, had for their reliability study a
large sample of 822 newly admitted inpatients that were selected as manifesting
functional psychoses. However, their chosen reliability measure (the intraclass
correlation coefficient for average ratings with between-rater variance excluded)
is one that only applies to certain types of investigation (see below). This measure
will be shown to produce particularly high results.

Mariotto and Farrell (1979) also assessed inter-rater reliability in a sample of
10 patients using 11 raters. They found very good reliabilities for ranked scores,
as did Klett and McNair (1966), but also found that differences in levels of rating
did exist between the raters, over the whole instrument as well as between the
syndrome scales.

Although the practical usefulness of the IMPS can hardly be doubted, a closer
look at the methodological criteria, in particular reliability, has revealed some
problems. The following study involves an additional reliability study and com-
pares the results with those found from previous reliability studies. Particular
problem areas are identified and suggestions for improvement are given.

In addition, problems relating to the structure of the scales are examined. The
items of the IMPS are rated on three different rating scales: the first 45 on a
9-point scale (0-8), the next 13 on a S-point scale (0~4), and the remaining 32 on a
2-point scale (0-1). The scores from particular items are added to produce the 12
“syndrome” scores. To ensure that all the items receive the same weight in a
“syndrome” scale, scores on all those items on a 5-point scale are muiltiplied by

1 The study by Behrends et al. (1971) was part of an international study. These reliability
results have also been reported by Lorr and Klett (1968)
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2 to put them in the range of 0 to 8, and scores on all those items rated on a 2-point
scale are multiplied by 8 also to put them in the range of 0 to 8. This procedure,
however, leads to unusual “syndrome” scale distributions, as will be shown.

As aresult of this multiplication of item scores by a scalar, serious difficulties
arise when looking at change scores on the IMPS scales. Mariotto and Paul (1974)
said that “extreme caution should be excercised in any usage of the IMPS where
absolute level differences are required (e.g., comparisons across patient groups,
assessing changes in functioning, etc.)“ (p. 507). Suggestions are made here that
may help solve this problem.

Thus, the following questions were examined:
(a) What are the appropriate reliability indices for this instrument? How different
are the results from different reliability indices applied to the same data set?
(b) How do the results from this data set compare with earlier studies? Which
items and scales appear to have particularly low reliability? Do the reliability
scores on the 9-point items change if the ratings are condensed into fewer cate-
gories?
(c) What effect does the multiplication of scores from the 2-point and 5-point
items have on the distribution of the scale scores? How will this multiplication of
scores effect further analyses?

Method

Subjects

The 124 inpatients for the reliability study came from three Bavarian mental hospitals (Haar,
Kaufbeuren and Giinzburg), from the psychiatric University hospital in Munich and from a
neurological hospital in Munich (Hirnverletztenheim)?. A large proportion of the sample were
long-stay patients. Of the 124 patients 23 were diagnosed psychotic with brain trauma or
unspecified cerebral condition (I.C.D. 293.5 and 293.9) (I1.C.D. 8th revision, Degkwitz et al.
1971), and 77 were diagnosed schizophrenic (2 with I.C.D. 295.3 and 295.6, and 75 with I.C.D.
295.9). Diagnoses of an affective psychosis (either I.C.D. 296.0 or 296.2) were given to 14, 9
were given diagnoses of a neurosis (1.C.D. 300.0, 300.4 or 300.5), and 1 was given a diagnosis of
an unspecified personality disorder (I.C.D. 301.9).

The second sample included 1932 newly admitted inpatients of the hospital of the Max-
Planck-Institute of Psychiatry, Munich. They were interviewed between the years 1970 and
1979 using the IMPS; 46% were men, 54% women, and their ages ranged from 13 to 85 years
with a median of 31. Their diagnoses covered a broad spectrum and included 47% diagnosed
psychotic (I.C.D. 290 to 299) and 50% diagnosed non-psychotic (I.C.D. 300 to 309), of
which 55% were diagnosed neurotic (I.C.D. 300). The remaining 3% received other diag-
noses. From this particularly large sample, the distributions of the IMPS scale scores could be
seen.

Procedure

In our reliability study, each patient was seen by two raters, one as interviewer and one as
observer. The 9 raters were all psychiatrists, although not especially trained in the use of the
IMPS. They alternated in their roles of leading the interview and observing. The rating
followed an open interview that lasted from 30 to 40 min. Each rater saw between 15 and

2 We are indebted to the directors of these institutions and their co-workers for their kind
support of our investigation. The data were collected by H. Dilling, B. Lueth, D. Mattke,
B. Schaeufelen, M. Wolf, K. Fliege, M. Adler, L. Barth, and G. Rose
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40 patients. After the interview, the raters filled out the IMPS independently. In our second
sample, patients admitted to the hospital were interviewed by a psychiatrist who also filled out
the IMPS after the interview, which usually took place between 2 and 6 days after admission.
Approximately 100 psychiatrists were involved in interviewing these patients.

[nstrument

The IMPS contains 90 items and the scores on selected items are added to form the scale
scores. The translation by Flegel and Mader (Diisseldorf) of Lorr’s (1966) original version of
the IMPS containing 75 items, along with the 15 additional items from the revised version, was
employed in this study.

Data Analysis

With psychiatric scales one common form of measuring reliability is by looking at the agree-
ment between different examiners of a patient’. Usually two examiners participate in the same
interview and their following independent ratings are compared. This method, however, only
takes into account the agreement between raters observing the same material. If raters made
separate interviews with the same patient, further sources of variance would be added; the
psychopathology observed would be different. Everyday psychiatric practice is generally
characterized by independent interviews, so the reliability of results will not in general be as
high as the reported reliabilities. Furthermore, it is important to calculate individual item
reliabilities as well as the scale reliabilities, as it is well known that the magnitude of the re-
liability of a scale is a direct function of the number of items forming the scale (Sarris and
Lienert 1974).

Recently, reliability studies have been criticized for employing inadequate statistical
methods to calculate reliability. It is important that the reliability index is chosen to match the
data structure (Bartko and Carpenter 1976), that chance agreement is taken into account (Spit-
zer and Fleiss 1974; Helzer et al. 1977; Bartko and Carpenter 1976), and that the chosen
methods make it possible to compare the results with other studies. We therefore calculated
the intraclass correlation coefficient (ICC) (Bartko 1966), weighted kappa (Cohen 1968) and,
for comparison, the product moment correlation (although the product moment correlation
coefficient is not to be recommended as it can produce high values even when differences do
exist between the raters (Bartko and Carpenter 1976)).

However, there are several different formulae that may be used when calculating the
ICC, a fact that is not always made quite clear. One must first decide whether one wants the
“reliability of individual ratings” or the “reliability of average ratings”. The latter is used when,
in practice, two or more ratings are made on each individual and the results are averaged. If,
however, individuals usually receive only one rating, then the “reliability of individual
ratings” should be calculated (Ebel 1951).

Two different formulae are used to calculate these reliabilities. One need only use two
raters per patient. (It is also possible to use more raters per patient but without averaging their
ratings when calculating reliability.) Then from the one-way analysis of variance table the two
ICC’s may be calculated:

ICC1=(MSB—MSW)/(MSB + (k-1) MSW)

1ICC2=(MSB—-MSW)/MSB

where: MSB =mean sum of squares between patients

MSW =mean sum of squares within patients
k=number of ratings per patient.

ICC1 assesses the reliability of individual ratings and ICC2 assesses the reliability of average
ratings.

3 Other measures of reliability include the internal consistency of a scale and the stability of
scores over time (test-retest). The latter tends to be low for psychiatric scales as psychiatric
symptoms are often unstable over time. Results for the internal consistencies of the IMPS
scales differed from the inter-rater reliabilities presented here. These will be discussed in
another paper
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As Bartko and Carpenter (1976) say: “One interpretation of ICC (E9) (ICC2) is: if another
random sample of raters rated the same patients then ICC (E9) (ICC2) is approximately the
correlation between the averaged ratings from the two sets of raters” (p.317). That is, theo-
retically, if another set of raters were to rate the same set of patients, ICC2 would approximate
the correlation between the averaged ratings. One does not need to use four raters per patient
in a reliability study in order to assess the reliability of average ratings. Using only two raters
per patient, ICC2 gives us the reliability of average ratings. These results then apply to the
situation when in practice the ratings from two raters are averaged.

One must also decide whether to include or exclude the between-rater variance. If each
rater’s ratings are later standardized or ranked, then the differences in levels of rating between
the raters should be removed, i.e., the between-rater variance should be excluded. Otherwise
it should be included (Ebel 1951; Cohen 1968). We can calculate: ICC3 = (MSB — MSW)/
MSB, where this time the within-patient sum of squares would be calculated as the total SS
minus the between-patient SS and minus the between-rater SS, rather than just the total SS
minus the between-patient SS. It is more common in psychiatric research to use the raw data
in analyses, i.e., data that have not been standardized for each rater. Thus, in general, the bet-
ween-variance should be included as part of the error.

Results

Scale Reliability

Three different ICCs and the product moment correlations between the ratings
forthe 12 scales are shown in Table 1, along with the results from Klett and McNair
(1966)*, Behrends et al. (1971) and Bender (1976). For 2 of the scales, Disorienta-
tion (DIS) and Obsessive-Phobic (OBS), all the patients in our study received low
scores, and 94% and 88% of them, respectively, received a zero from both raters.
Thus, these reliability scores were only based on the lower range of the scales,
where one would not expect very high reliability.

What is particularly striking in Table 1is the rather large differences between
the three ICCs: ICC1, ICC2 and ICC3. (These are, respectively, the ICC of first
individual and then average ratings with the inter-rater variance included, and
finally the ICC of average ratings with the inter-rater variance excluded.) These
results were calculated on the same set of data and yet produced differences
between ICCl and ICC3 of up to 0.25 (RTD) and between ICC1 and ICC2 of up
to 0.17 (in DIS and OBS). The mean difference over the 12 scales between ICCI
and ICC2 was 0.10 and between ICC1 and ICC3 was 0.17. The importance of
choosing the correct index of reliability is thus clearly demonstrated. The results
from these three ICC indices apply to different research situations, that for ICC1
being perhaps the most common. There was good agreement between our (high)
ICC3 results and those of Klett and McNair (1966) and Behrends et al. (1971)
except on the 2 scales, DIS and OBS. Bender (1976), who calculated product
moment correlations, tended to find higher values than we did, particularly in the
scales ANX, RTD, DIS and OBS.

4 Klett and McNair’s (1966) results from the analysis for “individual raters” are presented
here. In their table of reliabilities, “combined raters” means four raters see one patient and
the averages of pairs of ratings are compared. Our analysis is comparable to the case with
“individual raters”, in which the ratings of two individual raters are compared
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Table 2. Reliability of the IMPS items. Number of items with weighted kappa less than 0.4, be-
tween 0.4 and 0.6, and greather than 0.6. (Those items for which the raters agreed on the
ratings of more than 120 of the cases were excluded from this table.)

<0.4 0.4t00.6 >0.6

9-point (not at all - extremely) 17 25 3
5-point (not at all - very often) 3 1

2-point (no, yes) 2 9 10

to 1138
120
100

80
Fig. 1. Frequencies of scores

on the Paranoid Projection Scale

4 (PAR) in a sample of 1932 inpatients.
Note: PAR is the sum of 7 items:

J/\__/\ 1 on a 9-point scale (scored 0 to 8)
and 6 on 2-point scales (scored 0 or 8)

60

Number of cases

20

24 32
PAR Score

60

» Fig. 2. Frequencies of scores

w0 ) on the Perceptual Distortion Scale
(PCP) in a sample of 1932 inpatients.
* Note: PCP is the sum of 7 jtems:

20 1 on a 9-point scale (scored 0 to 8),
5 on a 5-point scale (scored 0, 2, 4,

6 or 8), and on 1 a 2-point scale
(scored 0 or 8)

Number of cases

8 1% 2% 32 40 48 56
PCP Score

Item Reliability

An appropriate index for calculating the item reliabilities is weighted kappa. We
calculated this for each item using as weights the differences between the row
and column numbers, i.e. a linear weighting. For the 90 items, weighted kappa
ranged between 0.06 and 0.76 with a median of 0.44 in our sample.

The number of items with low, medium and high values of weighted kappa for
the items with the three different rating ranges appear in Table 2. The values of
0.4 and 0.6 have been chosen as cut-off points to identify low, medium and high
values. Those items with values under 0.4 are listed below and those with values
under 0.2 (particularly low) are marked by an asterisk:

9-point: Slowed speech, verbally hostile, posturing, contemptuous, fixed faces,
blames self*, slowed movements, anxious (specific), speech blocking*,
apathy, apprehensive, self-depreciating*, blames others, slovenly,
guilt*, failure to answer, obsessive.
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Table 3. Change scores on the Paranoid Projection Scale (PAR) between admission and dis-
charge in a sample of 1103 inpatients. These included all the inpatients with full data on the
7 items making up the scale, both on admission and at discharge. Only part of the table is in-
cluded here, as the whole scale ranges from 0 to 56

PAR on PAR on discharge

admission (™ T, T s 6 7 8 9 10
0 6 1 o 2 1 1 o 1 8 1 1
1 4 1 0o 0o o0 o 0 0o o 0o o0
2 4 0o 0 1 0o 0 0 0 0 0 o0
3 7 0o 0 0 0 0 0 0 0 0 0
4 $§ 0 0 0 0 0 0o 0 1 0 o0
5 5 2 0 0 0 1 0 0 0 0 0
6 7 2 0 0 1 0 0o 0 0o 0 0
7 8§ 0 0 0 0 0 0o 0o 0 0 0
8 2 1 1 0 o o 0o 0o 9 0 0
9 2 0o 0 0 0 0 0 0o 0 0 0

10 5 0o 0 0 0 0o 0 o 0 0 o

5-point: Grimacing, talks to self, voices threaten.
2-point: Hopeless, gastro-intestinal symptoms.

Only 3 of the 45 items on a 9-point scale produced good reliability scores of over
0.6, while 17 had scores that were unsatisfactorily below 0.4. Of these 17 items
with weighted kappa less than 0.4 12 were in the 2 scales ANX and RTD.

Bender (1976) lists his resuits for the product moment correlations for the
individual items, so comparisons could be made between his and our studies. He
found a minimum correlation of 0.43 and a median of 0.77, whereas we found a
minimum of —0.01 and a median of 0.63 (see Table 1). Our results were lower than
his primarily in those items making up the 2 scales ANX and RTD.

Of our ICC3 item scores 21 were over 0.9 compared to 1 of the ICC1 item
scores. There was a difference of 0.24 between the ICC1 and ICC3 median item
scores. The lower ICC scores tended to be from items in the scales ANX and DIS.

A large proportion of the items with low reliability scores were from the group
of items rated from 0 to 8. These ratings are labelled: “not at all, very slightly, a
little, mildly, moderately, quite a bit, distinctly, markedly, extremely”. The
ratings on these items were re-grouped into 0-1,2-3,4-5, 6-8 to correspond to the
labels “none, mild, moderate, severe”. Reliability coefficients were recalculated
and the mean weighted kappa score remained at 0.42.

The Structure of the Scales

The combination of items with different rating scales leads to unusual scale
distributions. See, for example, Figs.1and 2. In Fig. 1 the frequencies of the dif-
ferent scores for the Paranoid Projection scale (PAR) are plotted. This scale is
made up of 6 items scored 0 or 8 and 1 item scored 0 to 8. Thus, the multiples of
8 on the scale are frequent. If the 9-point item (delusional) is scored 0 or 8 then
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the score on PAR must be a multiple of 8. A score of 8 is seen to be particularly
common. This occurs when 1 of the 2-point items is given a positive rating and all
the other 6 items receive a zero, something which is quite likely, or when the
9-point item is given a rating of 8 (extremely) and all the other items receive a
zero, something which is less likely.

In Fig. 2, the frequencies of the dif ferent scores for the Perceptual Distortions
scale (PCP) are plotted. This scale is made up of 5 items on a S-point scale, 1on a
2-point scale and 1 on a 9-point scale. The 1 on a 2-point scale creates a peak at 8
and the 5 on 5-point scales cause the up and down zigzag of the distribution so
that even numbered scores are more frequent, Odd numbered scores may only
occur when there is an odd numbered rating on the item on a 9-point scale (hears
voices). The same sort of phenomenon can be seen in the frequencies of scores
on the 3 scales GRN, ANX and OBS.

Such odd-shaped distributions are not desirable if further analyses on the data
are planned. For example, particular care must be taken when considering
change scores on these scales. Table 3 gives a section of a contingency table for
the change scores between admission and discharge on PAR in a sample of
1103 inpatients (a subsample of those in Fig.1). Note the relatively large pro-
portions of cases with changes from 8 to 0 and from 0 to 8.

A change from 8 to 0 is quite reasonably seen as a greater change than one
from 7 to 0 or 6 to 0. However, when the 52 cases with PAR scores changing from
8 to 0 are looked at in more detail, this assumption turns out to be not quite so
reasonable. On admission 11 of them had extremely severe delusions while the
remaining 41 had one paranoid symptom present. Under this system, a patient
with, for example, mild ideas of persecution which later disappear will be seen to
have improved more than a patient who had marked delusions initially which
also disappear.

Similar problems will arise with the analysis of some of the other scales. The
scale PCP, ANX and OBS also all have a noticably higher proportion of cases
with scores of 8, due to this multiplication of item scores by 8.

Discussion

The first point to be gathered from this study is the importance of an appropriate
reliability measure. It must suit the data structure and, above all, produce results
that are applicable to general situations in psychiatric research. The wide variabil-
ity of different measures has been demonstrated here through the large dif-
ferences produced in the results on the same set of data by the three different
ICCs: ICC1, ICC2 and ICC3. Even between ICC1 and ICC2, two fairly realistic
measures, differences of up to 0.17 (on DIS and OBS) were found in this sample.
ICCl is a reliability measure producing results that apply when, in practice, each
patient is seen by only one rater. ICC2 produces results that apply when, in prac-
tice, each patient is seen by 2 raters. The latter situation is more desirable as the
average ratings of two raters will be more reliable, but it is frequently not possible
due to limited manpower, so ICC1 is then the appropriate measure of reliability.
(Generally, the measure ICC1 is meant when the ICC is mentioned.)
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The unusually high reliability coefficients found by Klett and McNair (1966)
and Behrends et al. (1971) can now be explained. They calculated the ICC for the
case when, in practice, each patient is seen by two raters and, in addition, the dif-
ferences in the levels of rating between the raters is removed (thus, ICC3). This
coefficient usually produced values of over 0.9 on these scales in both their
studies as well as in our study. These results, however, only apply to the rather
unusual situation when each rater’s ratings are ranked or standardized. In gen-
eral it is the raw scores given by the raters that are used in any further analyses.

On the whole, when comparing results using like measures, our results were
as high as those found by Klett and McNair (1966) and by Behrends et al. (1971).
Our item reliabilities were seen to be lower than Bender’s (1976), particularly in
those items making up the scales ANX and RTD and, moreover, in many of the
9-point items. His generally higher item reliabilities could be explained by the
fact that all his patients were chosen to have very clear diagnoses, and therefore
possibly clearer symptoms. It may be that those items with 9-point ratings are
more difficult to rate, being more subjective, and thus, when the patients have
less clear symptoms, the reliabilities on these particular items will drop. Some
training of the interviewers in the use of the IMPS and a review of some of the
items would probably lead to more reliable results.

In our study, those items on a 9-point scale tended to have lower reliabilities
than those on 5-point or 2-point scales. Whether this is a function of the number
of points in the scale or the nature of the items themselves is not clear. However,
reducing the number of categories in the scale to 4 did not change the mean
weighted kappa score for these 45 items. This result is in accordance with the
results from other authors who have shown that reliability is not dramatically
affected by the number of points in a scale, particularly above 5-points (Reming-
ton et al. 1979; Mattel and Jacobi 1971; Lissitz and Green 1975). It appears that
other criteria should be used to select the number of categories for a scale.

Another problem identified in this study is that caused by adding item scores
from items with different rating scales. The item scores are multiplied by 1,2 or 8
to give all items the same possible maximum score of 8. Thus, the 2-point items
are scored 0 or 8 and the 5-point items are scored 0, 2, 4, 6, or 8. This procedure
has been shown to lead to unusual and undesirable scale distributions that could
distort the results in any further analyses.

In order to avoid this, the same rating scale should be used for all items.
Furthermore, this rating scale should be limited to 4 or 5 points with clearly
defined psychological meaning, as some symptoms may be difficult to rate on a
finer scale. There may still be some difficulty with items which may only be rated
on a present-absent scale.

One solution for data that have already been gathered using the three dif-
ferent rating scales is to reduce those on 9-and 5-point scales to a 4-point scale (0
to 3) and to rate the 2-point items with scores of 0 or 2. One possible reduction for
the rating scales is: for the 9-point items to group the scores 0 and 1 together,
2 and 3 together, 4 and 5 togetherand 6, 7 and 8 together and for the 5-point items
to group the scores 3 and 4 together. These new item scores ranging from 0 to 3
may then be summed as before to produce the syndrome scores. Data that have
already been collected may be reevaluated using this system. This does not
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entirely remove the problem, as peaks will still occur for particular values in the
distributions, but the distortions caused by the 2-point items are somewhat
reduced.
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