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ABSTRACT. Patients’ ratings of the severity and importance of items are often used to select items for health
status instruments. The purpose of this study was to compare six different methods of combining severity-
importance ratings. Two different patient groups separately rated the importance and severity of their
complaints; (i) 76 patients with upper-extremity disorders rated 70 upper-extremity-related questions; and (ii) 86
patients with hip arthrosis rated 22 questions relating to their hip problem. The rank ordering of the items using
the six different methods in the two populations were very similar (7,, = 0.91 and 0.87, respectively).
Furthermore, the six methods when used to choose 30 upper-extremity items shared 25 items in common and
shared 9 (of 10) hip items in the second group. In conclusion, the results of item reduction were not affected by
the method of creating importance-severity ratings. J CLIN EPIDEMIOL 52;3:193-197, 1999. © 1999 Elsevier Science

Inc.
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INTRODUCTION

Health status is an important patient outcome used to evalu-
ate many medical and surgical interventions. Many health-
status instruments have been developed using clinimetric
techniques that rely primarily on the opinions of patients
and clinicians [1]. Scale development is usually performed in
two stages of item generation and item reduction [2,3].

Item generation defines the content of the index and en-
sures that all important variables are considered for inclu-
sion in the scale [4]. Items are usually generated from other
scales, previous research, and the opinions of patients and
clinicians. The input of patients is particularly important to
ensure content validity and because they may identify new
items that have not been used previously [5]. Item reduction
eliminates inappropriate items and decreases the number of
items to a total that is feasible to administer to patients
while ensuring that the scale measures the attribute, con-
struct, or clinical phenomenon of interest [2,3]. Clinimetric
and psychometric strategies are the predominant tech-
niques used for health measurement scale development [4].
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Clinimetric strategies, used in clinical medicine, are based
on patient and clinician judgment and aim to measure clin-
ical phenomena that are deemed the most relevant [1]. Psy-
chometric strategies used in psychology and education rely
more on mathematical techniques, such as Cronbach’s al-
pha and factor analysis. These methods aim to develop one
scale (or multiple scales) that measure single patient char-
acteristics or attributes. The advantage of clinimetric scales
over psychometric scales is that patient opinion is used in
the development, thus ensuring that the instrument is rele-
vant to the individuals for whom it will be used.

One of the most popular clinimetric techniques for item
reduction, which has been used extensively in the develop-
ment of clinical measurement scales, is based on patients’
ratings of the severity and importance of the items identi-
fied in the item generation phase [2]. Patients rate the se-
verity of the item (example: how severe is your arm pain?)
as well as the importance (i.e., how important is your arm
pain?). Patients’ ratings for each item are combined to cre-
ate severity-importance scores, and the items’ rankings are
used to decide which items to include in the scale.

Two main methods have been used to create severity-
importance scores for items. The first method selects items
based on “frequency-importance” scores. Frequency was de-
fined as the proportion of patients for whom a given item is
“troublesome” [6—10]. In these studies, patients rated items
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in binary categories of “troublesome” or “not troublesome.”
Patients separately rated the importance of each item on
four-point (or five-point) category rating scales. The mean
importance rating for the entire group (for an item) was
multiplied by the frequency of that item for the entire
group to create a frequency-importance score for each item
[6-10].

In a second method, patients rated the severity of their
complaints and separately rated the importance of their
complaints using visual analogue or ordinal scales [5]. Then
each subject’s ratings of importance and severity for a given
item were multiplied together, and the resulting products
were averaged over subjects [5]. Thus, the two methods dif-
fer in two ways: (i) one method uses a binary rating of fre-
quency and the other uses a multicategory rating of sever-
ity, and (ii) the first method multiplies together the group
means, whereas the second uses the average of individual
severity-importance scores. Moreover, no rationale was pro-
vided in either method for multiplying the ratings rather
than adding the ratings. The validity of the scales con-
structed by these methods may therefore be questioned. Fur-
thermore, if these methods were of questionable validity,
this would raise questions about the validity of any study
that had assessed the efficacy of therapeutic interventions
using a scale developed with these methods. Because impor-
tant decisions regarding therapy and health policy are based
on the patient outcomes measured by these scales, it is cru-
cial that the methods used to create such scales be well un-
derstood. The purpose of this study was to compare six dif-
ferent methods of creating severity-importance ratings.

METHODS

Six methods for combining severity and importance ratings
were tested using two different patient populations. For
both groups, consecutive patients were recruited from ter-
tiary care centers. The severity of disease and the type of
patient were representative of the patients for whom the in-
struments are intended. The first group of patients partici-
pated in research directed toward developing an evaluative
[11] scale to measure disability and symptoms in patients
with upper-limb disorders. The details of items generation
and preliminary item reduction has been published previ-
ously [12]. An item pool of 821 items was generated from
previous literature, clinicians, and patient focus groups [12].
After eliminating redundant items using clinicians’ ratings,
the number of items was reduced to 70. There are no defin-
itive guidelines with respect to how many items should be
included in a given scale, and the decision may be some-
what subjective. The ultimate aim was to reduce the num-
ber of items to a 30-item scale. Each question was worded
separately with five response options, thus the 30 items
were answerable in 10 to 15 minutes, allowing simultaneous
administration of other health status measures [12]. Sev-
enty-six patients with upper-extremity disorders, recruited
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from two orthopedic and one rheumatology clinic, sepa-
rately ranked the severity and importance of the seventy
items on five-category ordinal scales with response options
of “not at all troublesome” to “extremely troublesome” and
“not at all important” to “extremely important,” respec-
tively.

The second group of patients participated in research di-
rected toward the development of a scale to measure dis-
ability and symptoms in patients undergoing total hip ar-
throplasty for hip arthrosis. Twenty-two items had been
generated from clinician interviews, previous literature,
and interviews with 78 patients before total hip arthro-
plasty [13]. Eighty-six patients, before total hip arthro-
plasty, rated the severity and importance of 22 items. Al-
though 22 items is a reasonable number for a measurement
scale, we elected to reduce the number of items to 10 for
the purpose of this study. Severity was rated for each item
using one of three different seven-category ordinal response
options depending on which was most appropriate for the
complaint: “not bothersome” to “most bothersome imagin-
able”; “not severe” to “most severe imaginable”; or “not dif-
ficult” to “most difficult imaginable.” Importance was rated
for each item using seven response options, from “not im-
portant” to “most important imaginable.”

Patients’ ratings were combined using addition, multipli-
cation, and an adjusted mean technique (Table 1). The ad-
justed mean, not previously described, is the product of the
severity and importance scores multiplied by two and di-
vided by the sum of the severity and importance scores (Ta-
ble 1). The advantage of this method is that it is less se-
verely skewed by low values (for either importance or
severity ratings) compared with the multiplication method.
For each of the three methods, scores were created in two
ways: (i) the mean severity score and the mean importance
scores for the entire group (called the group-value method)
were determined for each item, and then the severity-
importance scores were determined (using the addition,
multiplication, or the adjusted mean methods); and (ii) in-
dividual severity-importance scores were calculated for
each patient (called the individual-value method), and
then the mean severity-importance scores were determined
(using addition, multiplication, or the adjusted mean).

TABLE 1. Methods used for combining importance and
severity scores

Formula Group values Individual values
Addition I1+S (i +s)n
Multiplication IXS (i X s)/n
Adjusted mean 2(I X S)/(I+S) S(2(1 X s)/(i + s))/n

Abbreviations: 1 = mean importance value for the entire group; S =
mean severity value for the entire group; i = individual importance value
for a patient (where there are n patients in the group); s = individual se-
verity value for a patient (where there are n patients in the group).
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The lowest response category for ratings of both severity
and importance are commonly scored as either zero or one.
The choice made impacts on the results when using indi-
vidual values for the multiplication or adjusted mean tech-
niques. If the lowest response is accorded the value zero (for
either severity or importance), then the combined score is
nil, no matter what the corresponding severity or impor-
tance score. Alternatively, if the lowest response is scored
one, this would not nullify the corresponding severity or
importance score when the two are multiplied. The addi-
tion method, however, is not affected by the decision of
whether to use zero or one because the intervals between
the responses are maintained.

The decision of which score to assign to the lowest cate-
gory is affected both by the wording of the response options
and by patients’ interpretations of the responses. For exam-
ple, a response option of “minimally important” is not liter-
ally equivalent to the value zero. In this study, the response
option of “not important” may be literally interpreted as
“zero” or “not at all.” However, we assigned the lowest re-
sponses a value of one because we were unsure whether the
patients who selected the lowest response truly believed
that their answer represented “no” (or zero) importance.

The items were rank ordered by severity-importance
scores for each technique. A statistic recommended by
Stavig [14], T, for total monotonic agreement of ranked
data based on Kendall’s T was used to assess the level of
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ranking agreement among the six methods. We also exam-
ined the top 30 severity-importance scores (of the 70 up-
per-limb questions) and the top 10 severity-importance
scores (of the 22 hip questions) for each method to deter-
mine whether there was a practical difference in item selec-
tion among the methods.

RESULTS

Seventy-six patients with upper-extremity disorders were
interviewed. Their average age was 45 years, and 39% were
male. The diagnoses were varied with the most common
being rotator cuff tendinopathy (16%), rheumatoid arthri-
tis (13%), osteoarthritis (8%), and distal radius fracture
(6%). The hip patients had an average age of 63 years, and
53% were male. Their diagnoses included osteoarthritis
(70%), avascular necrosis (9%), childhood hip disease
(9%), inflammatory arthritis (7%), and other (5%).

For each of the six methods, the rank order of the items
was generally similar but not identical (see Table 2, for the
hip patients’ results; the upper-extremity results were simi-
lar and are not provided). When the difference between the
severity-importance scores of items was small, the methods
clustered the items similarly but ranked them in a slightly
different order. When the difference between the severity-
importance scores of items was large, the methods tended to
agree completely on the rank ordering.

TABLE 2. Importance-severity rankings by the addition, multiplication and adjusted mean

techniques for the hip patients

Item A-m M-m AM-m A-i M-i AM-i
Daytime pain 16 16 14 15 12 15
Night time pain 9 8 8 7 7 8
Limp 18 18 18 17 17 17
Hip stiffness 17 17 17 16 15 16
Taking medication for the hip 2 2 2 2 2 2
Having to use walking aids 12 12 12 14 13 10
Difference in leg lengths 10 10 10 12 16 13
Fear of falling 14.5 15 16 18 21 20
Loss of independence 20 20 20 20 19 18
Walking 22 22 21 22 20 21
Going up and down stairs 19 19 19 19 18 19
Putting on shoes or stockings 13 13 13 11 10 11
Sitting 1 1 1 1 1 1
Using public transportation 5 4 3 9 9 9
Driving 4 5 5 3 3 3
Job/Housework 11 11 11 10 11 12
Recreational activities/Hobbies 21 21 22 21 22 22
Sexual activity 3 3 4 5 5 4
Getting onto and off of toilet 6 6 6 4 4 5
Picking things off the floor 14.5 14 15 13 14 14
Standing for five minutes 7 7 7 6 6 6

Abbreviations: A-m = addition using the mean importance and severity scores; M-m = multiplication using the
mean importance and severity scores; AM-m = adjusted mean using the mean importance and severity scores;
A-i = addition using the individual patient scores; M-i = multiplication using the individual patient scores;
AM-i = adjusted mean using the individual patient scores.
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The statistic T,;, measuring total monotonic agreement of
the rankings by the six methods, was 0.91 for the upper-
extremity data and 0.87 for the hip data, both indicating
substantial agreement between the six methods (where 1.0
indicates perfect agreement). The six methods had 25 items
in common among their top ranked 30 items (of 70) for the
upper-limb patients. Similarly, the six methods ranked 9 of
the hip items among their top 10 (of 22).

DISCUSSION

Clinimetric techniques of item reduction rely heavily on
the opinions of patients. This study showed, using six differ-
ent methods to select items based on patient’s severity-
importance ratings in two independent patient groups, that
the rank ordering of the severity-importance scores was
similar for all methods. Furthermore, on inspection, the
rank order of the items by the six methods was generally
similar. More importantly, the selection of the highest
ranked items led to scales that had greater than 80% of the
items in common. Because the methods of combining im-
portance and severity scores all led to similar results, the ex-
act method is less important.

The preferred method of combining patients’ ratings may
be affected by three issues. First, missing data led to a differ-
ence in the rank ordering of the items when comparing the
individual-value and group-value methods. For the group-
value method, all data were used to create the group means,
whereas for the individual-value method, both the severity
and importance responses of a patient had to be available
for that patient to contribute to the score. The latter strat-
egy for dealing with missing values is probably more appro-
priate because the goal is to combine severity and impor-
tance for each patient, not to only use one of the two.
Although the impact of the effect of missing data in this study
was small because neither data set had many missing values,
this issue might be important with more missing values.

A second issue is the different methods of rating severity.
By asking patients if a given item is troublesome or not [6—
10], patients are essentially describing severity in a binary
fashion. Because the precision of the information gathered
with a binary scale is limited compared to a multiple cate-
gory ordinal rating system, both severity and importance
should probably be measured with multicategory ordinal
scales. At least five to seven response categories should be
used if there is an underlying continuum [3].

The final issue is whether to use a multiplicative, addi-
tive, or adjusted mean method to combine severity and im-
portance scores. If the multiplication or adjusted mean
techniques are used for the individual-value method, the
anchor value given to the lowest response category is im-
portant. If there is truly no importance accorded to the
item, a score of zero more accurately represents that per-
spective than a score of one. In general, it is unlikely that
many patients would rate an item as not at all important or
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severe. However, some items may potentially be not impor-
tant or not severe in a given patient, despite the fact that
clinicians or other patients believe the item is important. If
a patient answered the lowest response for either the sever-
ity or importance of a given item, and a score of zero is as-
signed, then the two individual scores yield the overall
score of zero when multiplied together for that item in a pa-
tient. Thus, this method could potentially underestimate
the final importance-severity score of a given item if the
ratings were multiplied for each individual (i.e., the indi-
vidual value method). This issue is avoided by the additive
method because the value of the origin of the scale is not
important and intervals are maintained.

The limitation of this study is that both groups of pa-
tients suffered from musculoskeletal disorders, and, there-
fore, the results may not be generalizable to patients with
other health problems. However, it is unlikely that a differ-
ent population would affect the results to a large enough
degree to alter the final results of the study.

In conclusion, the choice of which method to use is not
of great importance here because there were no major dis-
crepancies between the rankings of the severity-importance
scores by the various techniques. However, the addition of
the severity and importance ratings avoids the dilemma of
how to score the lowest response. Furthermore, to measure
severity and importance as precisely as possible, we suggest
using multicategory ordinal scales with at least five catego-
ries for both.
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