Pain Extent and Diagnosis: Development and
Validation of the Regional Pain Scale in 12,799
Patients with Rheumatic Disease

FREDERICK WOLFE

ABSTRACT. Objective. To develop and validate a pain scale that measures the extent of body pain.

Methods. A total of 12,799 patients with rheumatoid arthritis (RA), osteoarthritis (OA), and
fibromyalgia (FM) completed a mailed survey regarding the location and intensity of their pain in
38 articular and nonarticular regions. The data were analyzed using item response theory (IRT) by
nonparametric Mokken analysis followed by Rasch analysis. The resultant scale was examined for
its association with clinical severity variables and its ability to distinguish patients diagnosed with
and without FM.

Results. The resultant 19 item regional pain scale (RPS) was composed primarily of nonarticular
regions. The scale had strong scalability as measured by the Mokken H statistic (H = 0.52), and satis-
fied the Mokken monotonicity and double monotonicity criteria. The RPS also fit the Rasch model
and had satisfactory reliability and separation statistics. Of all clinical variables assessed by survey,
the RPS best identified patients diagnosed with FM. In addition, the scale correlated with measures
of clinical severity, regardless of diagnosis, and predicted measures of utilization.

Conclusion. The RPS is a valid scale of pain extent. It can be useful to identify patients with FM or
can be used to develop a new definition of FM, even among patients with concomitant illnesses such
as RA and OA. In addition, it is a measure of pain extent that is disease independent, and works as
well in RA and OA as in FM to identify patients with increased severity and resource utilization.

(J Rheumatol 2003;30:369-78)

Key Indexing Terms:
REGIONAL PAIN SCALE
PAIN

Pain is one of several key variables in fibromyalgia (FM),
but it is also central to other rheumatic disorders such as
rheumatoid arthritis (RA) and osteoarthritis (OA). In the
clinic and in clinical trials, pain is most often measured
using a visual analog or similar scale to capture pain inten-
sity, ignoring, for reasons of feasibility and simplicity, other
complex elements of pain that are assessed by instruments
such as the McGill Pain Scale!. Yet along with pain inten-
sity, one of the most common clinical assessments is that of
pain location and extent (‘“Tell me where are you having
pain?”). Pain extent is also important in research and diag-
nosis. Widespread pain, for example, is one of the 2 criteria
for classification of FM by the American College of
Rheumatology (ACR)? and widespread pain and/or pain

extent has been the subject of many investigations®2,
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FIBROMYALGIA

RHEUMATOID ARTHRITIS
PAIN EXTENT

Almost all studies that have measured pain extent have
done so with pain diagrams or drawings (Figure 1).
Although simple to administer, pain diagrams are difficult to
code and score, and quantification of pain extent is, perhaps
consequently, a rarely performed measure except in the
quantification of joint pain by specific yes/no questions. It is
common in arthritis care to count the number of specific
tender joints. In addition, self-report measures of joint
tenderness of specific joints are also available?'-?’. None of
these specific measures, however, includes nonarticular
regions. As noted, the extent of nonarticular region pain is
important not only in the identification of FM and FM-like
syndromes, but also in the identification of distress related
features of medical illnesses.

We investigated a series of questions: (1) whether it is
possible to develop a valid and psychometrically sound
index of widespread pain; (2) whether such an index should
include articular and nonarticular regions; and (3) whether a
quantitative measure of widespread pain adds knowledge
regarding diagnosis and characterization of illness,
including assessment of severity and outcome. We report
here on the development and preliminary validation of the
Regional Pain Scale (RPS).
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Figure 1. Pain diagram from a patient with fibromyalgia. Figure displays pain in all sites as
well as intensity of pain represented by darkness of penciled-in areas.

MATERIALS AND METHODS

Patients. We surveyed 12,799 patients with rheumatic disease at 6 month
intervals concerning their illnesses during the period from January 1998
through December 1999. Of these patients, 9576 (74.8%) had RA, 2689
(21.0%) had OA of the knee or hip, and 543 (4.2%) had FM. Diagnoses
were made by the patients’ rheumatologists (n = 641). Participants
completed between one and 4 surveys, and one survey per participant was
randomly selected for analysis. Patients in these surveys were participants
in the National Data Bank (NDB) rheumatic disease outcome project, and
had been referred to the NDB by their rheumatologist.

Questionnaires. Participants were asked to complete semiannual detailed
28 page questionnaires about all aspects of their illness. At each question-
naire assessment, demographic variables were recorded, including sex, age,
ethnic origin, education level, and current marital status. Study variables
included the Stanford Health Assessment Questionnaire functional
disability index (HAQ disability)*®?°, a visual analog (VAS) pain scale, a
VAS global disease severity, VAS sleep and fatigue scales®, the Arthritis
Impact Measurement Scales (AIMS)*-2, anxiety and depression scales’>,
the SF-36 mental and physical component scales (MCS and PCS)®, the
Western Ontario and McMaster University Osteoarthritis Index (WOMAC)
pain, stiffness and function scale**7, and Likert scales that assessed current
satisfaction with health and current perceived health. To measure health
quality of life, we used the VAS scale from the EuroQol*%3.

In addition, a specific set of questions relating to articular and nonar-
ticular sites was included (Appendix). These sites are identified in Tables 1
and 2. The identifying question read: “Please indicate below the amount of
pain and/or tenderness you have had over the past 7 days in each of the joint
and body areas listed below. Please make an X in the box that best describes
your pain or tenderness. Please be sure to mark both right and left sides
separately.” Below these instructions, a series of site descriptions (e.g.,
Shoulder, Lt. and Shoulder, Rt.) were followed by 4 boxes labeled none,
mild, moderate, and severe.

Statistical methods. Psychometrics is concerned with the scaling properties
of questionnaires*’ and therefore with issues of validity, reliability, and ulti-
mately, clinical applicability and usefulness. Studies of the HAQ in RA*!42
and FM*, and the SF-36 in a number of conditions including arthritis**>,
have shown departures from item response theory (IRT) or modern psycho-
metrics. IRT has been used in the development of questionnaires in rheuma-
tology*34,

Mokken analysis*’ and Rasch analysis** were used for scale develop-
ment in this study. Mokken analysis is a nonparametric approach to IRT and
has been used to create or analyze various scales*’#*-54. Mokken analysis
was performed using MSP5 for Windows*’.

Using the assumptions of IRT, one seeks to measure a latent or unob-
served variable. In this study, for example, we attempted to measure the
latent variable, extent/severity of body pain. One assumption of IRT is that
for each item of a scale the probability of a positive response is a monoto-
nically nondecreasing function of the latent variable or trait 6. This is
known as the monotonicity assumption (M). The relationship between the
latent trait and the probability of a positive response is the item character-
istic curve (ICC). Each item has its own characteristic curve. In a given
scale, when the ICC do not intersect, they satisfy the condition of double
monotonicity (DM). Scales should also be unidimensional, in that they
measure only one concept. An additional important requirement of IRT is
that the items be locally independent. This means that once the underlying
value of 0 has been accounted for, the probability of a response to one item
is unrelated to the probability of response to any other item.

The extent to which a scale conforms to the perfect data structure
described above can be expressed by the Mokken H statistic (scalability).
Scalability is considered moderate if H = 0.4, and strong if H = 0.5.
Various other statistics are available to characterize aspects of a Mokken
scale. Restscore crit is a check on monotonicity. Values of restscore crit >
80 represent serious violations of monotonicity, and values < 40 may repre-
sent sampling variation and are unimportant. Restsplit and Pmatrix tests are
checks for nonintersection (DM). Pmatrix test values have a tendency to be
high with longer scales, and their main value may be in comparisons of
different items for DM.

Rasch analysis, a form of analysis based on item response theory, was
developed in the 1950s by George Rasch, a Danish mathematician®, and
has been used in a number of analyses of functional assessment question-
naires in rheumatology*>#%>%37_ orthopedics®®, and physical medicine>®-%3,

Rasch analysis is a method for obtaining objective, fundamental, linear
measures (qualified by standard errors and quality control fit statistics)
from stochastic observations of dichotomous or ordered category
responses®. The details of this method are available in a number of concep-
tually and mathematically simple**% and more complex texts*0->:06:67,

The Rasch model develops theory and methods regarding a number of
characteristics of questionnaire scales. These include unidimensionality,
scale length, assessment of difficulty of items, positioning of items along
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APPENDIX. The test questionnaire.

the length of the scale, statistical fit, scale linearity, floor and ceiling
effects, and reliability.

An important concept to understand for this study is item difficulty. The
term is derived from the use of IRT in educational assessment. In clinical
use, difficulty can be thought of as a measure of severity. For example, it is
easier (more common) to have low back pain and more difficult to have jaw
pain. Stochastically, the presence of jaw pain implies the presence of back
pain, such that on a severity scale back pain has the least severity (diffi-
culty) and jaw pain the most severity (difficulty). Item severity or difficulty
can be seen in Table 1 and Figure 2. Examination of the figure and table
allows one to gauge other Rasch characteristics, including length and
linearity of the scale, positioning of the items, and floor and ceiling effects.

Rasch analysis produces 2 fit statistics. The mean square INFIT and
mean square OUTFIT statistics are measures of signal to noise that allow
one to determine how well an item or an individual step of an item fits the
Rasch model®. An item that has a high INFIT or OUTFIT statistic (> 1.3)
may not fit the model because it is noisy (not read well or read with error)
or is measuring a 2nd dimension. A high INFIT statistic indicates that unex-
pected responses are found at this level of the person’s ability. A high
outlier sensitive fit statistic (OUTFIT) indicates that unexpected responses
are found for the person’s ability. In general, abnormal INFIT statistics are
more important than abnormal OUTFIT statistics.

We used Mokken analysis in the initial phases of questionnaire devel-

opment and analysis and used Rasch analysis for confirmation and deter-
mination of item difficulties.

Data were also analyzed by linear and logistic regression using Stata
7.0 and by classification and regression tree methodology (CART)®-7,
Statistical differences in the ability of the variables to detect differences in
diagnostic groups in univariate analyses were assessed by logistic regres-
sion followed by the determination of the Bayesian Information Criterion
(BIC or BIC’)”!. The BIC is a measure of overall fit and a means to
compare nested and nonnested models.

Statistical significance was set at the 0.05 level. In some tables, patients
with OA are omitted for simplicity of viewing 2 groups instead of 3 groups.

RESULTS

Study participants. The demographic characteristics of the 3
groups were as follows for the 9576 RA patients, the 2689
OA patients, and the 534 FM patients, respectively: median
age 58.7, 65.7, 54.6 years; median disease duration 9.9,
11.2, 17.2 years; percentage male 23.1, 18.8, 5.4%; and
percentage high school graduates 88.9, 91.2, 89.4%.
Development of the regional pain scale (RPS). Initially, we
were not sure if nonarticular or nonarticular plus articular
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Table 1. Regional pain scale (RPS) item characteristics sorted in descending order of Rasch difficulty.

Region Fibromyalgian =543 RAn=9576 Mokken H Mokken Restscore Rasch Difficulty = OR Lower 95% CI Upper 95% CI
(%) (%)*
Jaw-L 31.0 12.7 0.47 20 1.62 3.08 2.67 3.56
Chest 38.1 12.4 0.54 42 1.58 4.35 3.78 4.99
Jaw-R 31.0 133 0.44 1.55 2.93 2.54 3.39
Abdomen 43.0 16.9 0.45 44 1.02 3.71 3.25 4.25
Forearm-L 42.0 20.5 0.58 30 0.68 2.80 2.45 3.20
Forearm-R 44.5 21.7 0.58 0.56 2.90 2.54 3.31
Upper leg-L 513 21.6 0.57 20 0.51 3.83 3.35 4.36
Upper leg-R 53.5 22.8 0.56 0.40 391 3.42 445
Lower leg-L 55.5 25.6 0.55 0.15 3.62 3.17 4.13
Lower leg-R 55.6 26.2 0.55 0.11 3.53 3.10 4.02
Upper arm-L 53.1 27.9 0.55 0.00 2.93 2.57 3.34
Upper arm-R 553 29.2 0.55 -0.11 3.00 2.64 3.42
Upper back 73.2 329 0.50 19 -0.45 5.56 4.81 6.43
Hip-L 67.4 34.4 0.47 21 —-0.55 3.94 3.43 4.52
Hip-R 66.9 35.5 0.47 -0.62 3.68 3.21 422
Shoulder-L 70.2 447 0.51 -1.23 291 2.53 3.35
Shoulder-R 70.7 46.7 0.51 -1.36 2.76 2.40 3.18
Neck 84.0 53.7 0.54 -1.88 4.53 3.81 5.39
Low back 87.3 54.6 0.50 -1.96 5.72 473 6.92

Mokken H and Mokken restscore is Mokken H and restscore statistic. Odds ratio

Table 2. Joint and regional pain items not included in the regional pain scale
(RPS) following Mokken analysis. Data are percentages of patients with
pain in region.

Region Fibromyalgia (%) RA (%)
Head 53.7 20.0
Wrist-L 52.5 48.1
Wrist-R 55.9 51.5
Elbow-L 42.0 25.9
Elbow-R 439 28.1
Ankle-L 47.9 38.7
Ankle-R 48.9 39.6
Foot arch-L 40.2 24.9
Foot arch-R 424 25.6
PIP-L 65.6 59.4
PIP-R 70.6 63.6
MTP-L 46.8 38.3
MTP-R 47.8 39.6
MCP-L 64.5 58.1
MCP-R 67.8 61.1
Heel-L 36.9 21.2
Heel-R 37.8 21.7
Knee-L 71.1 52.6
Knee-R 72.3 54.2

pain sites should be included in the scale. Therefore all joint
and regional (or nonarticular) pain variables (Tables 1 and 2)
were analyzed with Mokken analysis. Analyses consisted of
using the variables at their full range (0-3) and rescored to
0—1, where values of 2 and 3 were recoded to a value of 1.
Using all of the variables, an adequately scaled, unidimen-
sional scale based on a total H score of 48 was identified,
but departures from monotonicity and general nonintersec-

for FM versus RA/OA. *Patients with pain in region.

tion were noted. Iterative runs of the Mokken analysis
program*’ with inspection of output suggested that the best-
scaled items within a single dimension were the nonarticular
items. Conceptually, we felt that hips and shoulders should
be included because they are commonly interpreted by
patients as nonarticular regions. In addition, jaw or facial
pain is also a part of the nonarticular syndromes. Addition of
these items and elimination of articular regions and the feet
and head yielded a generally monotonic scale. This scale
was compared in its full 0-3 range to a 0/1 range (Table 1).
The 0/1 scale was perfectly monotonic. Restscore criteria
values, a measure of nonintersection, were all below 80 and
only 5 of the 19 scales had values above 40. Restsplit test
values were satisfactory. Pmatrix values were uniformly
high but, as indicated above, there is a tendency to find
higher test crit values even when there are no serious viola-
tions of nonintersection. The overall scale reliability was
0.94, and the overall coefficient of scalability (H) was 0.52,
representing a strong scale. Scale reliability using the
conventional Cronbach’s alpha was 0.91.

Full range joint and region scores are conceptually
different from 0/1 scales as they include a severity compo-
nent, while the 0/1 scales record only a location component.
We used both measures in subsequent analyses, but only the
0/1 scale was retained in the RPS because the 0/3 model was
more difficult to use, had reduced fit and reliability, and did
not increase diagnostic accuracy (data not shown).

The 0/1 scales were also studied using Rasch analysis.
We considered that the nonparametrically based RPS might
not fit the parametric Rasch model, but employed Rasch
analysis to document and understand the deviations from
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Figure 2. Item and person difficulties on the same logit scale (x axis). The y axis represents individual RPS items.
Persons (below x axis) represent the distribution of patients according to their position on the logit difficulty
scale. The mean difficulty of the item scale is defined by the 0 logit position. Note that the mean difficulty of
patients occurs at —1 logits. The figure shows that low back pain is the least difficult item and left jaw pain is the
most difficult item. Overlapping item difficulties are primarily a function of bilateral regions.

that model, and to obtain measures of item difficulty that
can only be approximated in the nonparametric Mokken
analyses. However, Figure 2 and Table 1 confirm the mono-
tonicity and scalability of the RPS. The easiest or most
common items (low back pain, neck pain, shoulder pain are
at the bottom of the Figure, and the most difficult items (jaw
pain and chest pain) are at the top. Figure 2 also shows the
general separation of items by item difficulty, except for the
expected agreement of bilateral areas (e.g., left jaw, right
jaw).

Although INFIT statistics were satisfactory, OUTFIT
statistics of 1.62 to 1.72 were noted for jaw pain, and 1.50
was noted for abdominal pain. These values most likely
represent deviations from unidimensionality since the pain
sites are not nonarticular sites as are the other scale items.
Because of their overall importance in FM and the normal
INFIT statistics, these items were retained in the scale. The
Rasch model separation statistic was 2.09, indicating an
adequate but somewhat restricted range under the Rasch
model.

Table 1 also displays the percentage of patients with FM
and RA reporting pain in the various regions. The odds

ratios for the identification of FM compared to RA are
greatest for the neck, upper back, and lower back regions (as
predicted by the ACR FM criteria study?).

Associations of the RPS with clinical variables. To under-
stand how the 17 item RPS (range 0—17) compared with the
conventional VAS pain intensity scale, we obtained Pearson
correlation coefficients, as shown in Table 3. In general,
pain intensity was more strongly correlated with clinical
variables than was the sum of the pain locations as measured
by the RPS. The combination of both variables, however,
explained more variance than was explained by pain inten-
sity alone. For example, the R-square for the regression of
the WOMAC function on pain was 0.473, 0.335 for RPS,
and 0.536 for RPS and VAS pain together. The stronger
correlation of the VAS pain scale was expected, since inten-
sity of pain rather than just presence of pain is more strongly
related to clinical variables.

We also found that the RPS was stable over time in the
9582 patients who had a paired survey observation 6 months
previously, with a mean RPS difference between surveys of
0.102. As the RPS is correlated with VAS pain severity, we
would expect changes in VAS pain to be weakly related to
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Table 3. Correlation of regional pain scale (RPS) and VAS pain with clin-
ical variables.

Variable RPS VAS Pain
VAS Pain 0.532 1.000
Patient global severity 0.502 0.663
Helplessness 0.482 0.611
Anxiety 0.401 0.387
HAQ 0.512 0.605
Depression 0.397 0.423
Fatigue 0.493 0.613
GI severity scale 0.409 0.413
Sleep scale 0.439 0.524
Quality of life —0.429 —0.472
Rheumatology distress index 0.541 0.645
WOMAC pain 0.580 0.720
WOMAUC stiffness 0.522 0.653
WOMAC function 0.579 0.688
SF-36 physical component score -0.434 -0.553
SF-36 mental component score -0.469 —0.487
Lifetime comorbidity 0.316 0.259

changes in RPS. Analysis of change data did indicate that
the Pearson correlation of change scores for these variables
was 0.191, and the correlation between HAQ change and
RPS change was 0.160.

Associations of RPS and other variables with FM. Since
widespread pain is a diagnostic criterion for FM classifica-
tion, we examined it and other variables that are key char-
acteristics of FM to determine their ability to identify FM
patients compared to RA/OA patients (Figure 3 and Tables
4-6). Figure 3 shows that the means and general distribution
of the RPS score are similar for RA and OA. Therefore in
the analyses in Tables 4-6, we combined RA and OA
patients. As shown Figure 3, the mean RPS score for FM

was substantially higher (10.9) than the scores for RA and
OA (5.6, 6.3).

We also analyzed fatigue, pain, and lifetime comorbidity
scores, since analyses of these variables had shown them to
be more strongly related to FM versus RA/OA than other
variables. Table 4 indicates, as shown by the pseudo R-
square, that the RPS and the lifetime comorbidity score were
the best predictors of FM, and that the RPS was significantly
and substantially better than the VAS pain scale. Patients
with a RPS score = 8 had an odds ratio of almost 10 for FM,
and being in the 3rd tertile for comorbidity (4—11) was asso-
ciated with an odds ratio of 11.28. Using comparative
logistic regression models, we compared the fit of the
continuously scaled RPS and the lifetime comorbidity
scores using the Bayesian Information Criterion (BIC”)"!. A
difference of 26.46 in the BIC’ for the 2 models provided
very strong support for the better fit of the RPS model
compared to the comorbidity model. These data indicate that
the RPS is the best self-report measure to distinguish FM
from other diagnoses.

Since fatigue, pain, and reported comorbidity (perhaps as
a measure of somatization) are central to FM, we used all of
the variables together in a classification and regression tree
(CART) analysis® . In this analysis, using cross-valida-
tion, 72.8% of patients were correctly identified, assuming
equal numbers in each group. The CART variable impor-
tance scores were lifetime comorbidity 100.00, RPS 79.50,
fatigue 56.47, and VAS pain 38.82.

The predictive value of this model is quite good, consid-
ering that as many as 20% (or more) of RA/OA patients may
also have FM’?, but are not properly classified>’>74. Further
insight into the overlap in diagnosis and symptoms can be
seen in Table 5. The RPS is dichotomized at a score of 8 and
the VAS fatigue scale is dichotomized at a score of 6, as
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Figure 3. Distribution curves of regional pain score (RPS) by diagnostic grouping. Mean joint
and regional pain scores: RA 5.6, OA 6.3, and FM 10.9. Fib: fibromyalgia.
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Table 4. Predictive ability of regional pain scale and other variables for the identification of FM among 12,799

patients with RA, OA,

and FM.

Variable OR Lower 95% CI  Upper 95% CI ~ Pseudo R-Square
VAS pain 0.05
1st tertile (0-2) Comparison group
2nd tertile (2.5-5.5) 2.46 2.01 3.02
3rd tertile (6-10) 4.97 4.10 6.02
Lifetime comorbidity score 0.10
1st tertile (0-1) Comparison group
2nd tertile (2-3) 341 2.73 4.26
3rd tertile (4-11) 11.28 9.09 13.98
Fatigue score 0.06
1st tertile (0-2.5) Comparison group
2nd tertile (3-6) 1.88 1.52 2.33
3rd tertile (6.5-10) 5.47 4.53 6.60
Regional pain scale score 0.10
1st tertile (0-3) Comparison group
2nd tertile (4-7) 3.57 2.82 451
3rd tertile (8-19) 9.98 8.09 12.32

Table 5. Diagnostic classification at levels of the regional pain scale (RPS)
and VAS fatigue score.

Category RAn (%) OAn (%) FM n (%) Total n (%)
RPS <8

Fatigue<6 5078 (53.0) 1410 (52.4) 102 (19.1) 6590 (51.5)
RPS <8

Fatigue = 6 1761 (18.4) 386 (14.4) 78 (14.6) 2225 (17.4)
RPS = 8

Fatigue < 6 1104 (11.5) 363 (13.5) 74 (13.9) 1541 (12.0)
RPS= 8

Fatigue= 6 1633 (17.1) 530 (19.7) 280 (52.4) 2443 (19.1)
Total 9576 (100.0) 2689 (100.0) 534 (100.0) 12799 (100.0)

Table 6. Comparison of RA/OA and FM patients by tertile of regional pain
scale.

RA/OA FM

Variable Mean SD Mean SD
1st tertile

HAQ 0.68 0.62 0.72 0.60

VAS quality of life 73.50 18.61 69.37  20.78

VAS fatigue 2.99 2.64 4.37 2.78

VAS pain scale 2.53 2.33 3.31 2.63
2nd tertile

HAQ 1.11 0.65 0.97 0.60

VAS quality of life 64.02 19.42 63.06 19.66

VAS fatigue 4.57 2.73 5.57 2.83

VAS pain scale 4.18 2.51 4.60 242
3rd tertile

HAQ 1.55 0.60 1.39 0.61

VAS quality of life 53.66 20.94 49.38  22.66

VAS fatigue 6.17 2.49 7.16 2.33

VAS pain scale 5.80 2.44 6.43 2.33

suggested by previous analyses®. There is a clustering of
low fatigue/low RPS patients in the non-FM group
(52-53%) and a clustering of high fatigue/high RPS patients
in the FM group (52%). Apparently misclassified patients
include RA (17.1%), OA (19.7%), and FM (19.1%). The
misclassification of RA and OA patients might reflect
estimates of FM occurring in RA and OA patients gener-
ally2'72’74.

These observations are also extended by tertile analysis
of the RPS in 4 clinical variables in RA/OA and FM
patients, as shown in Table 6. In general, FM patients have
slightly more severe scores for the clinical variables, except
for the HAQ in tertiles 2 and 3. The scores in each tertile are
progressively more abnormal. This suggests that the RPS
can be used to identify FM-like severity among patients
regardless of disease classification.

DISCUSSION
We have developed and provided preliminary validation for
a regional pain scale (RPS). It is not only among the most
effective tools for identifying FM patients in clinical
surveys, but also, in the univariate analyses we performed,
was the best overall variable in distinguishing FM from non-
FM diagnosed patients. When the RPS was used together
with lifetime comorbidity scores and fatigue, it identified
73% of patients correctly (CART), a value that is quite good
given the likely presence of undiagnosed (up to 20%) FM in
RA and OA. It should be remembered that CART predic-
tions are conservative, given the cross-validation method-
ology.

The RPS is one approach to the analysis of the extent of
body pain. For research purposes it has much to recommend
it compared to pain diagrams (Figure 1), which are difficult
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and time consuming to score, and are not completed by all
patients in the same way. On the other hand, clinicians can
get a quick and useful picture of a patient’s pain by just
looking at a drawing, a method far simpler than scoring a
questionnaire such as the RPS. It would appear that there is
a place for both methods.

There have been relatively few studies of body pain,
perhaps because of the difficulty in scoring. A few studies
have addressed body pain in FM (using pain diagrams)>’>7°,
and a number of studies have assessed the meaning of pain
extent as it applies to diagnosis, function, and psychological
status’’%3, Our results are in agreement with previous
studies that were done using pain diagrams. As shown in
Table 3, the RPS is correlated with major severity and
outcome variables across all rheumatic disorders. When
used together with a simple VAS pain intensity scale, the
combined information is greater than is available with either
method separately.

One might reasonably ask, what is the value of having
the RPS? First, the RPS might help to develop an alternative
definition of FM. For example, the use of the RPS, comor-
bidity, and fatigue scores correctly classified 73% of
patients in this study. As indicated above, however, it is
likely that many patients with RA and OA also have FM"?,
and that the correct classification rate is considerably higher
than our analyses indicate. Therefore one might make an
alternative definition of FM (or FM criteria) based on RPS,
level of VAS fatigue, and comorbidity or the number of
somatic symptoms reported. Such a definition would allow
FM to be identified in survey research, something that is not
possible using the current ACR criteria.

An additional use of the scale is to give insight, perhaps
with the use of other covariates, into the continuum between
perfect health and FM that is clearly present in rheumatic
disease patients® and other illnesses®>33-%7, but is ignored
by the ACR criteria?. Finally, it offers another validated way
to study the effect of the extent of pain and various
outcomes. As a simple example, RA patients with a score of
8 or greater on the RPS have an incidence rate ratio (IRR)
for the number of physician visits per 6 months that is
significantly greater than for those with an RPS score < 8
(1.59, 95% confidence interval 1.53—1.65). In addition, the
ability to predict outpatient utilization is better with the RPS
than the HAQ by the BIC test statistic. All of this suggests
that a measure of extent of pain may be a useful adjunct to
current assessment tools regardless of diagnosis.

The RPS was developed in a survey sample. Survey
participants are systematically different from clinical
sample participants in that survey participants tend to be
slightly better educated, older, female, and to have slightly
greater clinical severity. These differences tend to be
small'®, and survey patients look much like those seen in the
clinic'®. Even so, validation of the RPS in a clinical sample
is required, and this is particularly so if the RPS is to be used

as an element of an alternative definition of FM. In the latter
instance, the RPS should be studied in combination with
fatigue and comorbidity scales. Future studies that include
the RPS should provide additional data on the worth of this
measure in the diagnosis of FM and in FM-like pain states
that may occur in illnesses such as RA and OA.
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