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Clinical Composite Measures of Disease Activity for
Diagnosis and Followup of Undifferentiated Peripheral
Inflammatory Arthritis: A Systematic Review
ISABEL CASTREJÓN, LUCÍA SILVA-FERNÁNDEZ, CLAIRE BOMBARDIER, and LORETO CARMONA 

ABSTRACT. Objective. To critically appraise the validity of activity indices used in the followup of patients with
undifferentiated peripheral inflammatory arthritis (UPIA).
Methods. A systematic review was performed in Medline, Embase, the Cochrane Library, and
abstracts presented at the 2007 and 2008 meetings of the American College of Rheumatology and
European League Against Rheumatism. Selection criteria were: patients with UPIA, the assessment
of instruments to evaluate disease activity, and assessment of validity of the instruments. Two
reviewers screened titles and abstracts independently and collected data using ad hoc standard forms.
Results. The search yielded 179 articles and 834 abstracts, of which 4 articles and 1 abstract were
included. We found no study that validated Disease Activity Score (DAS), Clinical Disease Activity
Index (CDAI), or Simplified Disease Activity Index (SDAI). Included studies addressed validation
of 4 questionnaires: WHO Disability Assessment Schedule (WHODAS), London Handicap Scale
(LHS), Disease Repercussion Profile (DRP), and the Health Assessment Questionnaire (HAQ); and
3 indexes: RA Disease Activity Index (RADAI), McGill Range of Motion Index (McROMI), and
NOAR Damaged Joint Count (NOAR-DJC). Questionnaires were self-administered and feasible;
RADAI was the most feasible index. Internal consistency was studied in the questionnaires
(Cronbach’s α > 0.83). Responsiveness was tested in the DRP, LHS, and HAQ, but the approach to
study sensitivity to change was poorly explained, with no clear intervention. Construct validity,
examined by means of convergence with other instruments, was generally moderate, and slightly
higher for the RADAI.
Conclusion. No instrument of disease activity has been fully validated for use in UPIA. We found
no direct evidence of what is the most useful index to follow up patients with UPIA. (J Rheumatol
2011;38 Suppl 87:48–53; doi:10.3899/jrheum.101075)
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Many instruments for disease activity assessment have been
developed in recent years. These indices are frequently used
in clinical trials as well as in daily practice as they are use-
ful to evaluate response to treatment or to make a decision
to start or change treatment. Use of such indices has become
an important aspect of the care for patients with rheumatoid
arthritis (RA)1,2. However, we are unaware if they are equal-
ly useful for patients with undifferentiated peripheral
inflammatory arthritis (UPIA).

UPIA is a form of arthritis that does not fulfill classifica-
tion criteria for a more definitive diagnosis. Patients with
UPIA are hard to follow in clinical practice, as they com-
prise a very heterogeneous group, sharing characteristics of
different diagnoses. Due to the lack of a more precise clini-
cal picture and outcome, it is important to have comprehen-
sive tools that help the clinician anticipate outcomes, includ-
ing more precise diagnosis, and thus make therapeutic deci-
sions. Studies focused on UPIA have used many different
indices to evaluate outcome. However, the sole fact of using
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an index in a study does not confer validity for evaluating
outcome in that particular population, in this case, disease
activity in UPIA. An instrument should demonstrate that it
measures what is intended, discriminates between different
disease states, and shows change in the numerical result
when the patient improves.

Our objective was to analyze the validity of any available
activity index, instrument, or scale, used to evaluate disease
activity of patients with UPIA. The clinical correlate to our
objective was to answer the question, “Which clinical
assessments of disease activity [e.g., Disease Activity Score
(DAS), Simplified Disease Activity Index (SDAI), and
Clinical Disease Activity Index (CDAI)] should be done (at
baseline and repeat at what interval) in patients with undif-
ferentiated arthritis?”

MATERIALS AND METHODS

This systematic review is part of the 3e (evidence, expertise, exchange)
Initiative in Rheumatology. The 3e Initiative is a multinational effort,
aimed at promoting evidence-based medicine, by formulating detailed rec-
ommendations addressing clinical problems3,4. In contrast to guidelines
developed by a limited panel of experts, the 3e Initiative involves a broad
international panel of rheumatologists. Further, the initiative promotes epi-
demiology, by teaching and conducting systematic literature research fol-
lowing a strict methodology5. The objective of the 3e Initiative of
2008-2009 was to develop practical recommendations for the investigation
and followup of UPIA, by integrating systematically generated evidence
and expert opinion of a broad panel of international rheumatologists.

Rephrasing the research question. The clinical question as formulated by
experts from 18 countries was translated into an epidemiological research
question according to the PICO (Patient, Intervention, Comparator, and
Outcome) approach6. Definitions: Patients were defined as adults with
UPIA; Intervention as any index, instrument, or scale used to evaluate dis-
ease activity; Comparators were the above indices compared to themselves
or to another index; and Outcome was any aspect of validity: construct
validity, feasibility, reliability, or responsiveness.

The final search question was rephrased as, “What are the most suitable
clinical measures to evaluate the diagnosis of UPIA? and, What are the
most useful indexes to evaluate the followup?”. From a clinical point of
view, we wanted to know whether any index could help differentiate
patients with UPIA from others that would develop a specific diagnosis.

Scenarios. Whether a disease activity measure is useful is a difficult ques-
tion to address. We identified at least 3 possible approaches to the answer,
each determining a different search strategy. The first approach would be to
retrieve all studies that included common indices of disease activity (DAS,
SDAI, CDAI, etc.) in which at least one group had UPIA. Next, we would
evaluate whether these indices were discriminating groups of high and low
activity in the UPIA arm. The second approach would be to search for all
UPIA studies, and check which indices were used. This approach would tell
us only if the indices discriminate between patient states. These 2
approaches would require in-depth knowledge of the studies through con-
tact with the authors, as the information on discrimination of variables is
not usually available in studies that do not specifically address validity.

The third and most objective approach, which was selected by the team,
involved searching for studies in which the population studied was UPIA,
in which indices were used, and that specifically measured any aspect of
validity.

Systematic literature search. We performed a systematic literature search
for articles published between 1950 and January 2009 in Medline, Embase,
and the Cochrane Library, using a comprehensive search strategy (see
online appendix, available from: www.3eupia.com). Abstracts presented at

the 2007 and 2008 meetings of the European League Against Rheumatism
(EULAR) and American College of Rheumatology (ACR) were also
searched. Two reviewers (LS and IC) screened the titles and abstracts for
selection criteria independently, using a third reviewer for consensus, and
collected the data using ad hoc standard forms. Review articles were also
retrieved for identifying additional references by hand search.

Selection of articles. Relevant articles were selected in a systematic proce-
dure. First, titles and abstracts of all identified references were screened,
excluding articles that clearly did not address the topic of interest. Second,
selected articles were reviewed in the full report, applying the following
inclusion criteria: validation studies, UPIA patients, adults (> 18 years), and
disease activity measures. Articles that did not fulfill all the inclusion crite-
ria were excluded (Table 1). We did not include other standard clinical
monitoring measures such as pain, global assessment, joint count, erythro-
cyte sedimentation rate, etc., because they were being investigated in other
reviews in the 3e Initiative.

Data extraction and analysis. Publication details, patient characteristics,
instruments to measure disease activity, and aspects of the assessment of
validity were extracted using standard forms. To evaluate validity of each
instrument, feasibility, reliability, responsiveness, and construct validity
were analyzed. To measure feasibility, we deduced from study informa-
tion the time required to complete an instrument and its ease of use. We
created an ad hoc measure that went from 0 (unfeasible) to 3 (complete-
ly feasible).

Reliability embraces the concept that repeat administration of a meas-
urement tool in stable subjects will yield the same result, thus measuring an
instrument’s stability. Reliability also includes an instrument’s internal con-
sistency or “good construction,” as expressed by the Cronbach’s alpha sta-
tistic (< 0.70 = individual items provide an inadequate contribution to the
overall scale; > 0.90 suggests redundancy). The stability of the instrument
should be tested twice: by the same operator at different times (intraob-
server test-retest) and by a different operator (interobserver reliability) at
the same time. Intra- and interobserver reliability are measured either with
the kappa statistic or with the intraclass correlation coefficient.

Responsiveness, also called sensitivity to change, is defined as “the
ability of an instrument to accurately detect change when it has occurred”7.
It measures whether the instrument detects that the patient has improved or
worsened. Responsiveness implies that an intervention with an effect of
known direction is given to the studied patients. It is quantified by the effect
size (ES) or the standardized response mean (SRM). In accord with the lit-
erature, ES were considered as follows: ~0.2 = small, ~0.5 = moderate, and
> 0.8 = large.

Construct validity is a measure of how close to what the instrument says
it measures it really measures. One way of conceptualizing construct valid-
ity is to consider it as testing hypotheses of what a valid instrument would
and would not correlate with; thus the instrument is compared to other
instruments measuring the same construct (high correlation) and different
construct (low correlation). Establishing the validity of an instrument to
measure disease activity is difficult, as no established “gold standard” is
available. In most of the studies retrieved the construct validity was exam-
ined in terms of convergence with variables that should have a converging
relationship (correlation > 0.60 is considered a good correlation).

RESULTS

A total of 179 references and 834 meeting abstracts were
identified. After title/abstract screening, 19 articles were
retrieved for full article review, of which 4 fulfilled inclu-
sion criteria. One meeting abstract was also included. Thus,
5 records were included addressing some aspects of the val-
idation of 4 questionnaires and 3 physical measures. We
found no study on the validation of the most common activ-
ity measures such as DAS8 or SDAI9 in patients with UPIA.
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A summary of the results of the validity of the different
instruments can be found in Table 2.

Description and feasibility of the questionnaires. The 4
questionnaires for which a validation in a UPIA population
was published were the World Health Organization
Disability Assessment Schedule (WHODAS), London
Handicap Scale (LHS), Disease Repercussion Profile
(DRP), and the Health Assessment Questionnaire (HAQ),
all self-administered.

The WHODAS is a short-form questionnaire comprising
36 Likert-formatted questions divided into 6 domains
(understanding/communicating, getting around, self-care,
getting along with people, life activities, and participation in
society)10; final score ranges from 0 (best) to 100 (worst).
The LHS has 6 domains covering handicap dimensions:
mobility, physical independence, occupation, social interac-
tion, orientation, and economic self-sufficiency; score
ranges from 100 (no disadvantage) to 0 (extreme disadvan-
tage)11. The DRP consists of 6 visual analog scales on the
importance to the patients of 6 domains: functional and
social activity, employment/money, relationships, emotions,
and body image; score ranges from 0 (none) to 10 (extreme-
ly important)12. The HAQ includes 20 items on ability for
daily activities: dressing and grooming, rising, eating, walk-

ing, hygiene, functional reach and grip and activities; score
ranges from 0 (none) to 3 (complete disability)13.

Since all questionnaires are self-administered, they are
feasible, although the WHODAS and the LHS seem to take
longer.

Description and feasibility of the indexes. We identified 3
indices that had been validated in UPIA, or at least some
aspect of the index had been validated: the Rheumatoid
Arthritis Disease Activity Index (RADAI), McGill Range of
Motion Index (McROMI), and NOAR Damaged Joint
Count (NOAR-DJC).

The RADAI is a self-administered questionnaire that
yields an index of activity. It comprises 5 individual items
that have a high association with clinically assessed joint
synovitis and acute-phase response, providing a global
score14. A validity study in UPIA was available only in
abstract form15.

The McROMI index is based on a visual estimate of
range of motion (ROM) of 19 movements in 9 joint areas
(neck, shoulder, elbow, wrist, forearm, hand, hip, knee, and
ankle), all bilaterally, except for the neck. The authors pro-
pose that a limited ROM from inflammation and pain may
occur early in the disease process. To obtain a score, each
movement is graded from 0 to 3, 3 being the most abnormal,

Table 1. Excluded studies and reason for exclusion.

Study Reason for Exclusion

Tully21 Arthritis and osteoarthritis population, age > 60 yrs
Cohen22 RA > 1 yr duration and prognostic factors of quality of life after 5 yrs of followup
El Miedany23, Kievit24, Population was RA, not UPIA
Suurmeijer25, Salaffi26

Lerner27 RA patients as controls to validate disability in other diseases
Smolen28 RA population. Review
Hamilton29 RA population (per ACR criteria) > 1 yr disease duration. Not an index: Gait analysis 

on contact-sensitive walk mat system
Cole30 Scleroderma and RA population. Study goal was to examine structural validity of HAQ

in patients with SSc
Saraux31, van der Prediction rules (multivariate) for RA
Helm32, 33, El Miedany34

Table 2. Summary of results of validity of instruments retrieved in the search strategy. Feasibility (0 = not fea-
sible to 3 = completely feasible) is based on the time it takes, and how easy it is to answer the questions.

Feasibility Internal Test-Retest Responsiveness Construct
Consistency Validity

WHODAS 2 +++ +++ ++
DRP 3 ++ – ++
LHS 2 ++ – ++
HAQ 3 ++ –
McROMI 1 ++
NOAR-DJC 1 ++ ++
RADAI 3 +++

WHODAS: WHO Disability Assessment Schedule; DRP: Disease Repercussion Profile; LHS: London
Handicap Scale, HAQ: Health Assessment Questionnaire; McROMI: McGill Range of Motion Index; 
NOAR-DJC: NOAR Damaged Joint Count, RADAI: Rheumatoid Arthritis Disease Activity Index.
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and the maximum score 111. The McROMI requires assis-
tance to complete, and the movements and scores assigned
to the different degrees of mobility are not easy to
 remember16.

Last, the NOAR-DJC index assesses the presence or
absence of deformity in 51 joints. Distal interphalangeal
joints are included because the NOAR-DJC was intended
for use in patients with early inflammatory polyarthritis.
Deformity is defined as the inability to adopt an anatomical
position and a reduction in range of movement and/or surgi-
cal alteration of the joint. The authors consider deformity to
be a reversible feature of early arthritis. NOAR-DJC
requires a guideline and a manikin to perform17.

Concerning feasibility of the above indexes, the RADAI
seems to be the most feasible because the others are
time-consuming and difficult to perform.

Reliability and responsiveness. The internal consistency of
the 4 questionnaires was very good, all showing Cronbach’s
α > 0.8. Regarding the indices, internal consistency is not
absolutely necessary because indices are composed of very
similar items. The RADAI is a mixture of a questionnaire
and an index, as the way questions are asked (internal con-
sistency) is not all that relevant. That is why we cannot say
it is totally unnecessary.

On the other hand, test-retest reliability is very important
for measures that imply an operator, such as mobility and
deformity indices. In testing the NOAR-DJC, the interclass
correlation coefficient (ICC) was slightly higher for the
intraobserver study (0.88, 95% CI 0.79–0.94, p < 0.001)
than for the interobserver study (0.74, 95% CI 0.53–0.86, 
p < 0.001). Both results showed fairly good reliability.
Surprisingly, this was not tested in the McROMI as might
have been expected in this type of index. In questionnaires,
test-retest reliability was evaluated only in the WHODAS,
where intraobserver reliability was assessed in 20 subjects
of the population: the ICC between time 1 and time 2 was
0.94 (95% CI 0.86–0.98).

Regarding responsiveness, it was tested only in the DRP,
LHS, and HAQ, all in the same study18. The approach to
measure responsiveness in this study was rather poor, with
no clear intervention or anticipated change.

Construct validity. To evaluate construct validity of the
questionnaires we had to consider that the authors wanted to
measure disability. The WHODAS has a moderate correla-
tion with measures of disability such as HAQ (Kendall’s
tau-b = 0.55, p < 0.001). Unexpectedly, the correlation with
the Medical Outcome Study Short-Form Survey 36 was
moderate (Kendall’s tau-b = –0.43, p = 0.001, for the men-
tal component and Kendall’s tau-b = –0.51, p = 0.001, for
the physical component). Evidently the correlation with
measures of activity (DAS28, tender and swollen joint
count, self-report of pain, and global assessments) was poor
(0.17 to 0.41).

The DRP showed a moderate correlation with measures

of disability such as the HAQ (Spearman’s correlation =
0.59, p < 0.001) and measures of handicap such as the LHS
(Spearman’s correlation = –0.51, p < 0.001). The LHS
showed good correlation with disability as measured by the
HAQ (–0.71, p < 0.001; the correlation is negative because
the questionnaires are ordered in different directions). The
correlation with disease activity measures was low (–0.36 to
0.01).

The HAQ was tested only against the LHS (Spearman’s
correlation = 0.71, p < 0.001) and the DRP (Spearman’s cor-
relation = 0.59, p < 0.001) as a similar construct, showing
moderate to good correlations. The HAQ in UPIA does not
have a good correlation with disease activity measures
(0.17–0.41), although they are larger than for the DRP or the
LHS. In summary, construct validity of these questionnaires
is not bad for what they intend to measure, but they clearly
do not measure disease activity.

With regard to the McROMI and NOAR-DJC, they are
presented as instruments that should measure a construct
close to disease activity. The problem with UPIA is that the
number of swollen joints varies much more than in a specif-
ic disease (oligo to polyarthritis versus polyarthritis in RA,
for instance), and relying on the number of swollen joints
for disease activity may not be completely adequate. When
the McROMI was tested against measures of disease activi-
ty, the correlation was poor, being the higher one when it
was compared with DAS28-C-reactive protein (tau-b =
0.42, p < 0.001). Correlation was not better when compared
to measures of function, which best correlated with the
HAQ (tau-b = 0.44, p < 0.001). The NOAR-DJC was tested
against different activity measures after 1 and 5 years of fol-
lowup. Results after 1 year of followup showed low correla-
tions: tender joint count, r = 0.18 (95% CI 0.12, 0.24);
swollen joint count, r = 0.21 (95% CI 0.16, 0.27); HAQ, r =
0.39 (95% CI 0.34, 0.44 ); and eroded joint count, r = 0.19
(95% CI 0.10, 0.27). After 5-year followup, correlations
were slightly better: tender joint count, r = 0.28 (95% CI
0.20, 0.35); swollen joint count, r = 0.33 (95% CI 0.25,
0.39); HAQ, r = 0.45 (95% CI 0.40, 0.50); and eroded joint
count, r = 0.42 (95% CI 0.35, 0.49). This article actually
shows the correlation in a subgroup that developed RA after
1 year: they were the same or worse.

The RADAI was tested only in UPIA versus the DAS28
(Pearson’s correlation 0.596, p < 0.0001). This was the best
correlation with a disease activity measure that we found.

DISCUSSION

Despite their well established use to evaluate disease activi-
ty in RA, it remains unclear whether composite indices may
also be useful in patients with UPIA.

Our systematic review summarized available evidence
from the literature on the most suitable clinical instruments
to evaluate the diagnosis and followup of UPIA. Our results
showed that no disease activity instrument has been fully
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validated for use in UPIA; lack of validation is particulary
apparent for the most commonly used indexes such as
DAS28, SDAI, and CDAI, which should be included in a
research agenda. We observed that since the questionnaires
retrieved are designed mainly to measure disability,
although they were in part validated in a UPIA population,
they cannot be recommended to evaluate disease activity,
not to mention diagnostic evolution and followup in these
patients. The indices may be useful to evaluate disability in
patients with UPIA and indirectly to evaluate disease pro-
gression. Physical disability is the most powerful determi-
nant of all severe longterm outcomes in RA19, and possibly
in UPIA as well.

Concerning the indices retrieved, only the RADAI, a
mixed questionnaire-index, seems to be useful. However, it
was not completely validated. Construct validity was exam-
ined versus the DAS28 only, showing a good correlation.
This finding suggests that the RADAI may be a valid and
feasible instrument for the assessment of disease activity in
patients with UPIA, although it would be necessary to estab-
lish whether it can detect clinically important changes.

The 2 other indices are clearly not suitable, as they are
time-consuming and difficult to perform, and validation is
clearly incomplete. We are unaware of the effect size, and
the construct validity is not very promising.

Validation of an instrument is a continuing process, and
testing validity is established not from a single approach but
from a series of converging studies. Future validation of
these indices in different populations is necessary, especial-
ly because validity of an instrument is population-specific20.

There are important limitations to our analyses; the study
of validity of any clinical measure in UPIA is very chal-
lenging, in particular since “disease activity” implies that a
defined disease should be diagnosed, which is not the case
in UPIA. Further, many of the included studies do not eval-
uate all aspects of the validation for an instrument.

In this systematic review we have not found direct evi-
dence on what the most useful index is to follow up patients
with UPIA, or at which intervals these should be repeated.
The experts decided, in light of very limited evidence and
mainly based on their experience, that disease activity
should be monitored; however, no specific instrument can
be recommended. 

Future research is needed to evaluate the validity of the
most common indices in populations with UPIA. Also, it
would be important to adjust these indices to the different
characteristics of these patients, possibly including larger
joint counts or other extraarticular features.
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