Construct Validity of the Modified Numeric Rating
Scale of Patient Global Assessment in Psoriatic Arthritis
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ABSTRACT. Objective. The construct validity of the patient global health assessment (PGA) in psoriatic arthritis

(PsA) has not been analyzed, despite its common use. We evaluated the construct validity of a numer-
ic rating scale (NRS) of the PGA in PsA.

Methods. Patients with PsA who fulfilled the CIASsification for Psoriatic ARthritis (CASPAR) criteria
were recruited at a tertiary referral center. Demographic data were collected and PGA data were deter-
mined from administration of an 11-point NRS (0 to 10 points representing best to worst status).
Convergent and discriminant validity were evaluated by correlation between PGA and clinical vari-
ables. Patients were grouped as having severe disease based on Disease Activity Score 28-joint count
(DAS28) > 5.1, Health Assessment Questionnaire (HAQ) > 1.0, walking with aids, and social wel-
fare-dependent. Patients were grouped as being in remission by DAS28 < 2.6 and the Minimal Disease
Activity Criteria. Known-group validity of PGA was evaluated.

Results. A total of 125 patients (52% men) were studied. Convergent validity revealed strong correla-
tions of PGA with pain score, HAQ, and DAS28; and weak correlations with skin severity score, physi-
cian’s global assessment and morning stiffness. In multivariate analysis, PGA was associated with pain,
physical function, mental function, and skin severity score. PGA distinguished different levels of sever-
ity well, as determined by comparison with different known groups with large effect sizes.
Conclusion. Judged on an NRS, the PGA had good construct validity and satisfactorily distinguished
all levels of severity in PsA. (J Rheumatol First Release March 15 2012; doi:10.3899/jrheum.110919)
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Psoriatic arthritis (PsA) has deleterious effects on joint and
skin, causing joint deformities, impaired physical function,
and diminished health-related quality of life (HRQOL). As
identified by the Group for Research and Assessment of
Psoriasis and Psoriatic Arthritis (GRAPPA) for the Outcome
Measures in Rheumatology Clinical Trials (OMERACT)
working group, physical function, pain, patient’s global health
assessment (PGA), and quality of life were among the core set
of domains that should be included in clinical trials and lon-
gitudinal observational studies'.

The PGA is also commonly used in daily clinical practice,
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clinical trials, and composite indices in PsA to evaluate dis-
ease activity and response to treatment. PGA is usually meas-
ured as a self-report rating of global health status using a
0-100 mm visual analog scale (VAS). Another method is the
use of an 11-point numeric rating scale (NRS), with numbers
anchored at 2 extreme ends. Zero point represents best status,
and 10 points the worst status. NRS of the Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI), Bath
Ankylosing Spondylitis Functional Index (BASFI), and
Dougados Functional Index were found to be similar to the
VAS in ankylosing spondylitis (AS)2. Construct validity of the
NRS and VAS in PGA was found to be similar in rheumatoid
arthritis (RA)3. Although it is widely used, the construct valid-
ity of PGA in PsA has not been examined. We evaluated the
construct validity of an NRS of PGA in PsA.

MATERIALS AND METHODS

Data collection. We recruited consecutive patients with PsA according to the
ClASsification for Psoriatic ARthritis (CASPAR) criteria* who attended an
outpatient specialist clinic in a single tertiary rheumatology center from
January 2008 to December 2008. All patients were Han Chinese who read tra-
ditional Chinese characters. These patients were assessed according to a stan-
dard protocol. Clinical data were collected including number of tender and
swollen joints, damaged joint counts, dactylitis, and enthesitis using the
Maastricht Ankylosing Spondylitis Entheses Score’ and the Psoriasis Area
and Severity Index (PASI)®. Functional status and HRQOL were assessed by
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the following patient-reported outcomes: Health Assessment Questionnaire
(HAQ) and the Short-Form 36 Survey (SF-36) Chinese (Hong Kong) ver-
sion’. The norm-based Physical Component Summary (PCS) and Mental
Component Summary (MCS) were computed. PGA and pain were rated on an
11-point NRS with O representing the best status and 10 points the worst sta-
tus. Patients were required to choose the exact number to represent their
health status and not to choose between scores. A research assistant was
responsible for checking the completeness of patient-reported outcomes and
clarified with patients if they meant 4 or 5, if they chose between 4 and 5, for
example. The translated text of the pain and PGA assessment form is shown
in Figure 1.

Construct validity and statistical analysis. Construct validity was assessed by
convergent and discriminant validity and by assessment of known-group
validity. To assess convergent validity, we determined the Spearman’s rho
between PGA and various clinical variables. We expect strong correlations
between instruments or scales that are conceptually related (convergent valid-
ity) and weak correlations in scales that are conceptually unrelated (discrim-
inant validity). A Spearman’s rho > 0.5 was considered strong, while 0.3-0.49
was moderate and < 0.3 was weak®. Known-group validity was tested by
comparing scale scores across groups known to be different®!10, Patients were
grouped as having severe disease based on Disease Activity Score 28-joint
count (DAS28) > 5.1, HAQ > 1.0, walking with aids, or dependency on social
welfare. Patients were grouped as having minimal disease based on DAS28 <
2.6 or fulfillment of the Minimal Disease Activity (MDA) criteria'!. The abil-
ity of the instrument to differentiate between known groups was calculated as
the statistically significant difference by Mann-Whitney U test between
groups. The effect size was calculated as the standardized mean difference
described by Cohen!2, that is, the difference in mean scores divided by the
pooled standard deviation. The effect size was categorized as small (0.2-0.5),
moderate (0.5-0.8), or large (> 0.8). Data were analyzed using SPSS version
11.0. A value of p < 0.05 was considered significant.

RESULTS

A total of 125 patients with PsA (65 men, 60 women) were
studied. The mean (+ SD) age was 47.5 (+ 12.4) years and
mean duration of illness 8.2 (+ 6.8) years. All patients were
Han Chinese ethnicity; their demographic and disease charac-
teristics are summarized in Table 1. The PsA cohort had mod-
erate pain score and disability. HRQOL judged by SF-36
scores was much lower than for the normal population.

Convergent and discriminant validity. Analysis of convergent

and discriminant validity of the PGA revealed correlations in
the expected directions. There were strong correlations of
PGA with pain score, DAS28, and HAQ scores. The correla-
tions between PGA and PASI, physician’s global assessment,
erythrocyte sedimentation rate, and duration of morning stiff-
ness were weak. Essentially, no correlation existed between
PGA and age or duration of illness (Table 2). In multivariate
regression analysis, PGA was associated with pain score, the
PCS and MCS of the SF-36, and the PASI (Table 3). This
4-variable multivariate model explained 47.7% of the vari-
ance in PGA.

Known-group validity. Table 4 summarizes the known-group
validity of PGA. The expected tendency was found. Patients
with severe disease had higher PGA, while patients with mild
disease had lower PGA. The differences were statistically sig-
nificant. The effect sizes for severe disease were large, includ-
ing HAQ > 1.0, DAS28 > 5.1, and walking with aids. The
effect sizes for remission criteria by DAS28 < 2.6 and MDA
criteria were also large.

DISCUSSION
PGA is an important core domain for the assessment of PsA.
Ours is the first study, to our knowledge, to describe the con-
struct validity of PGA on an 11-point NRS for PsA. In the
convergent validity analysis, moderate correlations of PGA
with indexes of active disease were observed, whereas corre-
lations with unrelated variables like age and duration of illness
were weak. This showed that PGA identifies the activity sta-
tus in PsA well. Interestingly, PGA was found to be correlat-
ed with HAQ, which may indicate that physical disability also
affects how patients perceive their overall health status.
From the known-group validity analysis, PGA differentiat-
ed between groups of patients with health status that differed
according to patient characteristics. PGA differentiated
patients with poor functional status and high disease activity
by high HAQ scores, walking disability, dependency on wel-

conditions affected you in the past one week:

Not at a]l‘

Please circle a number on the ruler in each question, which records how the following

1. How do your JOINT and SKIN conditions affect you?

\Very severe

2. How do you rate the pain you have?

No pain at alf‘ ‘ ‘ ‘ ‘

0 1 2 3 4

‘Very painful

0 1 2 3 4

6 7 8 9 10

Figure 1. The pain and patient global health assessment form.
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Table 1. Demographic and disease characteristics of the cohort with pso-
riatic arthritis.

Characteristic Mean (+ SD)
Age, yrs 475 124)
Sex, % female 48
Duration of illness, yrs 8.2 (x6.8)
Tender joint count, 0—68 398 (+£5.22)
Swollen joint count, 0-66 1.84 (£2.67)
Damaged joint count, 0-68 3.07 (+4.49)
Dactylitis, 0-20 0.33 (£ 0.95)
MASES, 0-13 1.37 (= 2.30)
ESR, mm/h 31.7 (£28.1)
DAS28 38(x1.5)
Pain, 0-10 478 (=2.57)
PGA, 0-10 4.56 (+=2.32)
MDGA, 0-10 2.06 (+ 1.98)
HAQ, 0-3 0.62 (= 0.60)
PASI, 0-72 548 (+7.33)
SF-36 PCS 39.89 (= 9.43)
SF-36 MCS 43.03 (= 11.49)

MASES: Maastricht Ankylosing Spondylitis Entheses Score; ESR: ery-
throcyte sedimentation rate; PGA: patient’s global assessment of disease
activity; MDGA: physician’s global assessment of disease activity; HAQ:
Health Assessment Questionnaire; PASI: Psoriasis Area and Severity
Index; SF-36 PCS: physical component summary score of Medical
Outcomes Study Short Form-36; SF-36 MCS: mental component summa-
ry score of SF-36.

Table 2. Spearman’s correlation of patient global assessment of disease
activity with clinical variables. Bold type indicates strong associations.

Characteristic Spearman’s rho
Age 0.03
Duration of illness -0.008
Tender joint count 0.34%*
Swollen joint count 0.15
Damaged joint count 0.10
Dactylitis 0.03
MASES 0.19%
ESR 0.23%*
Duration of morning stiffness 0.26%*
DAS28 0.50%*
Pain 0.54%*
MDGA 0.29%*
HAQ 0.54%*
PASI 0.24%%*
SF-36 PCS —0.49%*
SF-36 MCS —0.47%*

*p <0.05; ** p<0.01. SF-36 PCS: norm-based physical component sum-
mary score of Medical Outcomes Study Short Form-36; SF-36 MCS:
norm-based mental component summary score of SF-36. Other definitions
as in Table 1.

fare, and high disease activity scores. On the other hand, PGA
could also differentiate the patient group with low disease
activity by the DAS28 remission criteria and the MDA
criteria.

We found that PGA was influenced by pain, physical func-

tion, and mental health as well as skin condition. However,
these 4 factors jointly explained only 47.7% of the variance of
PGA, indicating that PGA is a distinct construct on its own.

There has been controversy about whether patients’ global
assessment for arthritis and skin should be separated!. PGA
as a single measure has been used in the development of other
composite measures such as the Psoriatic Arthritis Joint
Activity Index!#!5> and the Disease Activity index for
Psoriatic Arthritis'®. These composite measures have been
validated in large samples of PsA subjects undergoing anti-
tumor necrosis factor therapies in randomized controlled tri-
als. A recent multicenter GRAPPA and OMERACT study,
mainly in rheumatology clinics, revealed that assessment of
joint and skin conditions together is reliable, and joint activi-
ty has a major influence on PGA. The authors also illustrated
that the skin and joint activities do not correlate with each
other!”. There are certain circumstances under which joint or
skin activity should be assessed separately, for example when
a drug therapy may adequately improve one of these domains
but not the other. In our study, a single PGA score represent-
ed a patient’s perception of both joint and skin disease.
Although the contribution of skin score to change in PGA was
small, it remained significant in the multivariate analysis.

Our patients with PsA were recruited from a tertiary
rheumatology center. There was a predominance of joint
symptoms over skin symptoms. The mean PASI score was rel-
atively low in our cohort (5.48). As a result, PGA had stronger
correlation with tender joint count, DAS28, and pain score
than with PASI. This situation also occurred in the GRAPPA
study on PGA, which recruited patients from mainly rheuma-
tology centers'”. However, the majority of our patients were
also followed by dermatologists, while patients with arthritis
not being followed by a rheumatologist were very rare. We
believe this represented the general population with PsA. It is
important to note, however, that PASI still emerged as an
important variable associated with PGA in multivariate analy-
sis, which may indicate that even if skin involvement is not
severe on objective assessment, patients still perceive that it
has an important influence on their overall health status.

In the field of pain measurement, the NRS and VAS are
highly correlated with one another'3. In clinical trials of RA,
the NRS was demonstrated to be more reliable than the VAS,
especially with less educated patients'?. Van Tubergen, et al
observed high agreement between the VAS and NRS of the
BASDAI, BASFI, and Dougados Functional Index in AS2.
For the PGA in RA, Lati, et al also demonstrated that the VAS
and NRS had comparable construct validity?>. Some might
think that the VAS has an infinite number of responses and
thus would be more sensitive to change. For example, patients
could choose a score of 42 on the 100-mm VAS, but cannot
choose between 4 and 5 in an 11-point NRS. The VAS and
NRS in pain scores were demonstrated to be slightly different
in the degree of responsiveness, but both were capable of
detecting changes in response after treatment2’, The presump-
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Table 3. Multivariate regression analysis of variables associated with patient global assessment of disease activity.

Variables Beta p Collinearity
Tolerance VIF
Pain 0.348 <0.001 0.587 1.703
SF-36 MCS -0.285 <0.001 0.824 1213
SF-36 PCS -0.236 0.005 0.679 1473
PASI 0.152 0.029 0977 1.023

SF-36 PCS: physical component summary score of Medical Outcomes Study Short Form-36; SF-36 MCS: men-
tal component summary score of SF-36; PASI: Psoriasis Area and Severity Index; VIF: variance inflation factor.

Table 4. Known-group validity of patient global assessment of disease activity.

Known Groups (no. patients) PGA, Effect Size
mean (x SD) Cohen’s d
Severe disease
HAQ>1.0 Yes (35) 6.23 (= 1.72)** 0.82
No (88) 390 (£2.22)
DAS28 > 5.1 Yes (31) 5.90 (x 2.09)** 1.17
No (94) 412 (x2.23)
Walking with aids Yes (12) 6.17 (£ 1.34)* 0.93
No (113) 439 (+2.34)
Social welfare dependence Yes (27) 5.74 (£ 1.87)** 0.72
No (96) 421 (x2.35)
Remission criteria
DAS28 <2.6 Yes (29) 3.17 (£ 2.25)%* -0.82
No (96) 498 (+2.18)
MDA Yes (16) 2.06 (£ 2.02)** -1.39
No (104) 495 (+2.14)

*p <0.05; ** p <0.01. HAQ: Health Assessment Questionnaire; DAS28: Disease Activity Score 28; MDA:

minimal disease activity criteria.

tion that the VAS has an infinite-number response and is more
sensitive to change has been disproved. Jensen, et al*! demon-
strated that little information was lost when a 101-point NRS
was transformed to an 11- or 21-point NRS. A recent systemic
review of 44 studies comparing NRS and VAS demonstrated
that NRS are applicable for unidimensional assessment of
pain in most settings and were noted to have higher compli-
ance rates, better responsiveness and ease of use, and good
applicability relative to VAS in 11 out of 19 studies??. The
NRS can also be administered in written or verbal form, and
may be advantageous for future development into computer-
ized administrative systems. The NRS was therefore chosen in
our study for its simplicity and ease of use. It may be impor-
tant to compare PGA using VAS and NRS in future studies.

There are several limitations to our study. First, it was a
cross-sectional design that did not address sensitivity to
change. Second, the test-retest reliability was not assessed.
Third, our study cohort consisted of single-ethnicity patients
with PsA (Han Chinese), with long duration of illness, from a
tertiary rtheumatology center, which limits its generalizability
to the entire population with PsA. Moreover, we did not have
data to compare the performance of PGA as assessed by NRS
and VAS.

PGA on an 11-point numeric rating scale is an instrument
for measuring disease activity in PsA that has good construct
validity, and it measures a unique construct in PsA.
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