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ABSTRACT. Objective. To examine the validity of a modified Intermittent and Constant Osteoarthritis Pain

(ICOAP) questionnaire for assessment of pain in hand osteoarthritis (OA).

Methods. The modified ICOAP-hand questionnaire was administered to 300 patients [89% female,
median (interquartile range) age: 61 (57—66) yrs] in the Nor-Hand observational cohort study. The
questionnaire was completed twice by 31 patients and test-retest reliability was assessed by intraclass
correlation coefficients (ICC) for sum scores and weighted K scores for individual items. Internal
consistency was assessed by Cronbach’s alpha coefficient and item-total correlations. Correlations
between the ICOAP-hand questionnaire, the Australian/Canadian Hand OA Index (AUSCAN) hand
pain subscale, and pain on a numerical rating scale (NRS) were analyzed using Spearman correlation
analyses.

Results. We found a substantial overlap between constant and intermittent pain (46% reporting
constant + intermittent pain and 33% reporting no pain). Test-retest reliability analysis of ICOAP-hand
showed an ICC of 0.89 for the total scale and weighted k values between 0.39-0.70 for the individual
items. Principal component analysis revealed one component with an eigenvalue of 7.9, explaining
72% of the total variance. Cronbach’s alpha coefficient values > 0.93 and strong item-total correlations
proved high internal consistency. ICOAP-hand was strongly correlated with NRS hand pain and the
AUSCAN pain subscale.

Conclusion. ICOAP-hand is a reliable pain index that correlates with other available pain question-
naires. However, our results indicate that constant and intermittent pain do not represent separate
constructs in hand OA, questioning the usefulness of the 2 subscales. [ClinicalTrials.gov:

NCT03083548] (J Rheumatol First Release March 15 2019; doi:10.3899/jrheum.180835)

Key Indexing Terms:

OSTEOARTHRITIS HAND

Hand osteoarthritis (OA) is a prevalent disease, particularly
among the elderly, and causes pain and disability!. Data
collected in the population-based Framingham study showed
that 14% of women and 7% of men between the ages of
40-84 years have symptomatic hand OAZ2. In the coming
years, both the prevalence and expenses used to treat the
disease are expected to grow because of an aging population.
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PAIN OUTCOME ASSESSMENT

Pain is the main symptom of OA and is a major reason OA
patients seek medical help. Hence, OA pain constitutes a
great socioeconomic burden3. In specialist care, patients with
hand OA have similar levels of pain as patients with
rheumatoid arthritis (RA)*. Pain in hand OA often results in
use of simple analgesics and nonsteroidal antiinflammatory
drugs, and requires orthopedic surgical interventions in
severe cases.

We have limited knowledge about the pain experience in
hand OA, partly because of a lack of validated questionnaires.
Previous large focus groups arranged in a qualitative multi-
center study in 5 European countries identified a range of
pain concepts, such as fluctuating pain and psychological
consequences of pain, which are not represented in the
commonly used instruments to assess hand OA. Hence, the
authors recommended that different qualities of pain should
be considered for inclusion in pain questionnaires>.

The Australian/Canadian Hand OA Index (AUSCAN) is
the only currently available validated self-administered
questionnaire to measure pain in hand OA%7, in addition to
the numerical rating scale (NRS) or the visual analog scale
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(VAS). However, use of AUSCAN is restricted by copyright,
and it measures only pain intensity during different activities.
It does not assess how much pain affects patients in daily life,
such as how much it interferes with their sleep, mental health,
or quality of life. Similarly, the NRS and VAS detect pain
intensity only, and do not assess the complex manifestations
of pain in hand OA. Consequently, additional validated self-
administered questionnaires for assessment of pain in hand
OA are required.

The Intermittent and Constant Osteoarthritis Pain
(ICOAP) questionnaire measures both intermittent and
constant pain in hip and knee OA%. The questionnaire was
developed in focus groups. It is customized to detect and
differentiate between 2 types of pain acknowledged as
important by patients with OA: one dull, persistent and
aching type of pain, and one intense and unpredictable type
of pain that occurs sporadically!?. Validity and respon-
siveness of ICOAP are proven to be good in knee and hip
OAS8ILIZI31415 However, no previous study has assessed
the validity of the ICOAP questionnaire in hand OA,
although the questionnaire may be an important contribution
to the limited number of previously validated questionnaires
to cover more of the concepts recognized as important by
patients with hand OA in previous focus groups>.

In our current study, we aimed to explore the validity of a
modified version of the ICOAP questionnaire (ICOAP-hand),
by investigating the test-retest reliability and internal consis-
tency, in addition to correlations with the AUSCAN pain
subscale and NRS hand pain.

MATERIALS AND METHODS
Study participants. The Nor-Hand study is a large hospital-based observa-
tional cohort study including 300 patients with hand OA'®. Data from the
baseline examination (2016—2017) were used in the current study. Based on
the available funding, it was found feasible to include 300 patients in the
Nor-Hand study. Patients between 40-70 years of age with hand OA by
clinical examination or ultrasound were recruited to the study through the
rheumatology outpatient clinic at Diakonhjemmet Hospital in Oslo, Norway.
Patients were excluded if the following diagnoses were present or suspected:
psoriasis, psoriatic arthritis, spondyloarthritis, RA, and hemochromatosis.
The detailed inclusion and exclusion criteria are described in the protocol 6.
A flowchart demonstrating the selection of patients is shown in Figure 1.

The study was approved by the Norwegian Regional Committee for
Medical and Health Research Ethics (Ref. no: 2014/2057), and all patients
received oral and written information and signed the informed consent form.
Questionnaires. All patients answered the ICOAP-hand, AUSCAN, and NRS
questionnaires in an electronic case report form, or alternatively in paper
form, if needed. All questionnaires were administered in Norwegian.

AUSCAN is a disease-specific questionnaire that measures pain based
on 5 questions in patients with hand OA. Each of the 5 questions has 5
response options [none, mild, moderate, severe, extreme (scale 0—4)], and
the pain sum score ranges from 0 to 20. The pain questions evaluate pain
during the last 48 h at rest and when the patients are gripping, lifting, turning,
and squeezing objects®’. The AUSCAN index has been translated into
Norwegian, and is shown to be valid and reliable!7'8. In the current analyses,
we did not use the stiffness (1 question) and difficulties with daily activities
(9 questions) domains of AUSCAN.

The NRS question examines pain in the hands during the last 24 h on a

0-10 scale, where 0 represents no hand pain and 10 represents severe hand
pain.

The ICOAP-hand questionnaire includes the same questions as in the
original ICOAP questionnaire®, except for replacement of “knee/hip” with
“hand.” It contains 5 questions about constant pain and 6 questions about
intermittent pain in the hands during the last week. Both subscales include
5 questions about the following: pain intensity, how much this pain has
affected sleep and quality of life, as well as how frustrated/annoyed and how
worried/upset the patients have been because of pain during the last week.
There are 5 response options for each question (0 = not at all, 1 = mildly,
2 = moderately, 3 = severely, 4 = extremely). In addition, the intermittent
pain subscale includes a question about pain frequency, which has 5 response
options (0 = never, 1 =rarely, 2 = sometimes, 3 = often, 4 = very often). The
sum scores of the subscales are created by summation of the responses to
the 5 questions about constant pain (020 scale) and the 6 questions about
intermittent pain (024 scale), respectively. A total ICOAP score is generated
by adding the 2 subscales (0—44 scale). The subscale scores for constant pain
(0-20), intermittent pain (0-24), and the total score (0—44) of the ICOAP
questionnaire are normalized to a scale from O (no pain) to 100 (extreme
pain) by dividing the sum score with the maximum score and multiplying
this by 100.

To evaluate the test-retest reliability, the questionnaires were readminis-
tered in paper form to 31 patients.

Statistical analysis. Mean and median scores were calculated for normally
and non-normally distributed data, respectively. A Kruskal-Wallis H test was
performed to investigate whether there was a statistically significant
difference in duration of symptoms between the 4 groups of patients with
no/mild constant or intermittent pain, intermittent pain only, constant pain
only, and both constant and intermittent pain.

Test-retest reliability was evaluated by intraclass correlation coefficients
(ICC) for the sum scores and weighted x values for the individual items
(0-0.20: poor, 0.21-0.40: fair, 0.41-0.60: moderate, 0.61-0.80: good, and
0.81-1.00: very good reliability)!920,

Further, internal consistency of ICOAP-hand was assessed by item-total
correlations, inter-item correlations, and Cronbach’s alpha coefficient. The
average of the inter-item correlations is recommended to be between 0.4 and
0.5%!. Cronbach’s alpha coefficient values > 0.7 are considered satisfactory?2,
Cronbach’s alpha coefficient values > 0.9 may indicate item redundancy?!.

Principal component analysis (PCA) was used to assess the scale
structure and investigate whether the ICOAP-hand questionnaire represents
one single construct, or whether it is favorable to assess constant and inter-
mittent pain separately. Factors were extracted based on the scree plot and
the Kaiser criterion, which says that only factors with an eigenvalue of 1 or
more should be retained.

External construct validity was assessed by calculation of correlations
between the ICOAP-hand questionnaire, the AUSCAN pain subscale, and
the NRS question using Spearman correlation coefficients.

Statistical analyses were performed using SPSS statistics version 24
(IBM), and p values < 0.05 were considered statistically significant.

RESULTS

Patient characteristics. The patient characteristics are
presented in Table 1. For the ICOAP-hand questionnaire, we
found a substantial overlap between constant and intermittent
pain. In total, 139 (46.3%) patients reported both constant
and intermittent pain. These patients graded at least 1
question in both subscales of the questionnaire with grade 2
(moderate pain) to grade 4 (extreme pain). No/mild constant
pain and no/mild intermittent pain were reported by 99
patients (33.0%). These patients graded all questions in both
subscales of the questionnaire with grade 0 (no pain) to grade
1 (slight pain). Intermittent pain only and constant pain only
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N=431 underwent screening

N=58 not willing to participate
N=16 unable to get in contact

N=16 positive RF/anti CCP

N=9 age above 70 years

N=7 (suspect) psoriasis

N=4 elevated inflammatory markers
N=3 language problems

N=3 uncertain OA findings

N=2 radiographic arthritis

N=2 elevated ferritin/iron saturation

N=311 were examined

N=4 (suspect) psoriasis
N=3 missing hand x-rays
N=1 missing questionnaires
N=1 radiographic arthritis
N=1 ankylosing spondylitis
N=1 withdrawal of consent

N=300 included in the Nor-
Hand cohort

Figure 1.Flowchart of the Nor-Hand study (2016-2017). RF: rheumatoid factor; anti-CCP:
anticyclic citrullinated peptide antibodies; OA: osteoarthritis.

Table 1. Patient characteristics. were present in 38 (12.7%) and 24 (8.0%) patients,
h - Val respectively.

aracterist alues L . .

aracterishies aes Median (interquartile range) duration of symptoms among
Age, yrs 61.0 (56.7-65.9) those with no/mild constant or intermittent pain was 5 (2—11)
Body mass index, kg/m? 25.5(23.2-29.3) years, whereas it was 7 (3—17) years among patients with
Women, n (%) 266 (88.7) constant pain only, 6 (2.5-12) years among patients with
Fulfillment of the ACR criteria for hand OA, n (%) 278 (92.7)

intermittent pain only, and 6 (3—16) years among patients

Duration of symptoms, yrs 6.0 (3.0-13.0) . . . . .
AUSCAN pain sum score (0-20), mean (SD) 8.2 (4.0) V'Vlth both cops'tant anq 1nterm1ttept pain. There was no statis-
NRS hand pain (0-10), mean (SD) 38(23) tically significant difference in duration of symptoms
ICOAP-hand constant pain sum score (0—100) 25.0 (5.0-40.0) between these 4 groups (p = 0.12; data not shown).
ICOAP-hand intermittent pain sum score (0-100) 25.0(12.5-45.8) A small floor effect was identified in the constant pain
ICOAP-hand total pain sum score (0-100) 250 (11.4-40.9) subscale, because 47 (15.7%) had the lowest score and 0
Values are median (IQR) unless otherwise specified. ACR: American (0%_) had the highest SC,Ore m_ this S_ubscale: No floor or
College of Rheumatology; OA: osteoarthritis; AUSCAN: Australian/ ceiling effects were seen in the intermittent pain subscale or
Canadian Osteoarthritis Hand Index; NRS: numerical rating scale; ICOAP: in the total pain score, because 19 (6.3%) had the lowest score
Intermittent and Constant Osteoarthritis Pain; IQR: interquartile range. and 0 (0%) had the highest score in the intermittent pain
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subscale, and 13 (4.3%) had the lowest score and 0 (0%) had
the highest score in the total pain score.

Test-retest reliability. The pain questionnaires were
completed twice by 31 patients, and the median (min, max)
time interval between the first and second completion was 0
(0, 7) days. Test-retest reliability was moderate to good for
the ICOAP-hand questionnaire (Table 2), and similar values
were shown for AUSCAN pain (ICC 0.65, 95% CI
0.39-0.82) and NRS pain (ICC 0.78,95% CI 0.59-0.89).

Internal consistency. The ICOAP-hand questionnaire showed
high internal consistency (Cronbach’s alpha coefficient 0.96
for the total scale and 0.93 for both subscales), and deletion
of items one by one did not increase the Cronbach’s alpha
coefficient values. Item-total correlations ranged between
0.75 and 0.87 for the constant pain subscale and between 0.73
and 0.87 for the intermittent pain subscale. Inter-item corre-
lations ranged between 0.65 and 0.87 for the constant pain
subscale and between 0.57 and 0.87 for the intermittent pain
subscale. Missing data in this analysis were 15 (5%).

PCA. PCA of the ICOAP-hand questionnaire extracted 1
component with an eigenvalue of 7.9, explaining 71.6% of
the total variance. Both the scree plot and the Kaiser criterion
agreed on extracting 1 single component. The PCA compon-
ent loadings are listed in Table 2.

External construct validity. The ICOAP-hand total scale and
subscales were strongly correlated with the AUSCAN pain
subscale and the NRS pain questionnaire (all Spearman
p correlation coefficients with p < 0.001; Table 3).

DISCUSSION
The ICOAP questionnaire was developed for assessment of

pain in knee and hip OA and numerous studies have
evaluated its validity in these 2 conditions. Previous focus
groups with hand OA patients? identified many concepts that
the patients found important, but several of these were not
included in the commonly used questionnaires. However,
some of these concepts are included in the ICOAP question-
naire, and to our knowledge, the Nor-Hand study is the first
to assess the validity of this questionnaire in hand OA. The
results from the current study showed that the ICOAP-hand
questionnaire is reliable and valid also for assessment of hand
OA pain. However, the large overlap between the constant
and intermittent pain subscales, which was unrelated to the
symptom duration, and the detection of only 1 component in
our PCA, question the importance of assessing both these
pain aspects in patients with hand OA.

High values of Cronbach’s alpha coefficient (> 0.9) for
both subscales and the total score, as well as large item-total
correlations (> 0.7) proved that the items of the scale are
closely related as a group but may also indicate item redun-
dancy. The identification of possible redundant items in the
ICOAP-hand questionnaire (e.g., by Rasch analyses) was
outside the scope of the current study. A Rasch analysis of
ICOAP has been performed in knee OA, and indicated that
the constant and intermittent pain subscales fit the Rasch
model if a few items were deleted?3.

The high values of Cronbach’s alpha coefficient corre-
sponded with the PCA, which extracted a single component.
These results indicated adequate homogeneity to create 1
summative scale of the ICOAP-hand questionnaire. Hence,
using scores from the 2 subscales (constant and intermittent
pain) in addition to the total score may not provide additional
information. Hawker, et al concluded based on their PCA of
ICOAP in hip and knee OA that it was not clear whether a

Table 2. Missing data, principal component analysis (PCA) component loadings, item-total correlations, and

test-retest reliability of ICOAP-hand questionnaire.

Variables Missing PCA Item-total Test-retest
Data, n (%) Component Correlations Reliability*
Loadings
ICOAP-hand total pain 0(0) 0.89 (0.79-0.95)
ICOAP-hand constant pain 0 (0) 0.85 (0.72-0.93)
1. Pain intensity 0(0) 0.79 0.75 0.57
2. Influence on sleep 1(0.3) 0.82 0.78 0.63
3. Influence on QoL 3(1.0) 0.88 0.85 0.39
4. Frustration 1(0.3) 0.88 0.84 0.70
5. Worries/concerns 3(1.0) 0.89 0.87 0.61
ICOAP-hand intermittent pain 0 (0) 0.86 (0.73-0.93)
1. Pain intensity 2(0.7) 0.77 0.73 0.56
2. Frequency 2(0.7) 0.81 0.78 0.50
3. Influence on sleep 5(1.7) 0.80 0.76 0.58
4. Influence on QoL 1(0.3) 0.88 0.85 0.56
5. Frustration 2(0.7) 0.89 0.87 0.70
6. Worries/concerns 2(0.7) 0.88 0.85 0.62

*ICC (95% CI) for sum scores and weighted x values for individual items. ICOAP: Intermittent and Constant
Osteoarthritis Pain; QoL: quality of life; ICC: intraclass correlation coefficient.
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Table 3. Correlations between ICOAP-hand and other pain questionnaires®.

Variables ICOAP-hand  ICOAP-hand ICOAP-hand AUSCAN  NRS-hand
Constant Pain Intermittent Total Pain Pain Pain
Pain
ICOAP-hand constant pain 1.0 0.83 0.95 0.74 0.74
ICOAP-hand intermittent pain 10 0.96 0.69 0.71
ICOAP-hand total pain 1.0 0.75 0.76

* All correlations are statistically significant with p < 0.001. ICOAP: Intermittent and Constant Osteoarthritis
Pain; AUSCAN: Australian/Canadian Osteoarthritis Hand Index; NRS: numerical rating scale.

total score, or intermittent and constant pain subscale scores
should be created3. However, PCA performed in another
study of knee OA showed that intermittent and constant pain
items loaded mostly in opposite directions, indicating that
intermittent and constant pain should be measured as 2
separate constructs?3.

The test-retest exercise showed good reliability for the
sum scores, whereas the reliability for each item was
somewhat lower. The moderate reliability may be due to
normal variations in pain intensity, which may fluctuate
during the day. We acknowledge that a global question about
change in pain intensity between the timepoints for test and
retest could have been included, to record this variation in
disease activity. Despite a short time interval between the 2
assessments, we expect limited recall bias, because the partici-
pants completed the ICOAP-hand questionnaire together with
several other questionnaires and questions about demo-
graphics and medical history!®.

Even though the pain indices measure pain during
different time intervals (24 h for the NRS, 48 h for AUSCAN,
and 1 week for ICOAP-hand) as well as different aspects
of pain, strong correlations were found between the
ICOAP-hand, AUSCAN pain, and the NRS, supporting the
external validity of the ICOAP-hand questionnaire. One
possible advantage of the ICOAP-hand questionnaire is the
high correlation with other validated pain outcome measures
in hand OA, namely the AUSCAN and NRS. Since
AUSCAN is restricted by copyright and therefore has costs
related to its use, the ICOAP-hand questionnaire could poten-
tially serve as an alternative. Further, the ICOAP-hand
questionnaire includes additional features related to psycho-
logical consequences of pain. Focusing on these features of
the pain experience may be as important as assessing the pain
intensity, especially from a patient perspective?.

Moreover, the ICOAP-hand questionnaire differs from the
previously validated questionnaire by focusing on both
constant and intermittent pain. Previous studies of knee and
hip OA have suggested that differentiating these 2 types of
pain may be important to gain a better understanding of the
pain experience in OA!?. However, our results showed a large
overlap between the 2 types of pain. The large overlap could
be due to long symptom duration in our study. A previous
study of knee OA demonstrated progression from intermittent

to constant pain interrupted by intermittent unpredictable
pain®*. However, we found no statistically significant
difference in symptom duration between patients with
no/mild constant or intermittent pain, constant pain only,
intermittent pain only, and both constant and intermittent
pain.

There are some limitations with this study that need to be
considered. First, our data were collected in a hospital-based
study, in which all patients were recruited from the outpatient
clinic. Hence, the patients included in our study may have
higher disease activity than the average patient with hand
OA, which could reduce generalizability because most
patients with hand OA are managed in primary care.
However, we aimed to include a heterogeneous group of
patients with a wide range of severity, pain intensity, and
duration of symptoms. Second, we did not investigate the
face validity in focus groups in this study. However, a
previous qualitative multicenter study in 5 European
countries arranged focus groups to identify what patients
consider to be the most important aspects of hand OA. In
this study, patients from all 5 countries reported psycho-
logical problems, like frustration, anxiety, fear, anger, and
sadness as important. The last 2 questions in both subscales
of the ICOAP-hand questionnaire cover these psychological
aspects. In addition, the ICOAP-hand questionnaire investi-
gates how much hand pain influences sleep, which is reported
as important by patients from 3 of the countries in the multi-
center study. Patients from 3 countries also reported fluctu-
ating pain as an important aspect of their disease, and this
report is compatible with one of the subscales in the ICOAP-
hand questionnaire. In total, 4 concepts (psychological
problems, influence on sleep, pain in specific body part, and
fluctuating pain) identified as important in the focus groups
are covered by the ICOAP-hand questionnaire. The
AUSCAN subscales cover 6 concepts (pain in specific body
part, activity-related pain vs rest or night pain, morning
stiffness, difficulty carrying objects, problems with gripping,
and handling small gadgets), of which only the first 2
concepts are strictly pain-related. Pain in specific body part
is the only common concept. It was emphasized in the focus
group study that many concepts reported as important by
patients are not covered by the commonly used instruments
to assess hand OA. Last, 88.7% of the participants in the
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Nor-Hand study were women. However, we do not believe
that the female dominance influences the generalizability of
our results, because the high female proportion can probably
be explained by the large number of female patients with
symptomatic hand OA.

A small floor effect was identified in the constant pain
subscale, which may restrict the ability to differentiate the
degree of pain among patients with limited symptoms, as well
as the ability to detect changes in symptoms among these
patients. Two previous studies of knee OA found no floor or
ceiling effects present in the ICOAP subscales or in the total
score!323,

The ICOAP-hand questionnaire contains the same
questions as in the original ICOAP questionnaire developed
for assessment of hip and knee OA, except for the
replacement of “knee/hip”” with “hand.” We decided to use
“hand” instead of other words such as “fingers,” “finger
joints,” or names of specific finger joints, because naming all
those joints would make the questionnaire very extensive and
was therefore not practical. Further, “hand” is the termi-
nology used in the AUSCAN questionnaire. A disadvantage
of not using a more specific terminology may be that other
causes of hand pain (like pain in tendons or carpal tunnel
syndrome) can influence the results. In addition, it may be
difficult to distinguish between constant and intermittent pain
when referring to the whole hand and not individual finger
joints. This may be one of the reasons why we found a
substantial overlap. OA in different joints could be in
different disease stages, and it may be easier for the patients
to separate the 2 types of pain if they answer the question-
naire based on their worst finger joint during the last week.
However, by using the most painful joint approach we will
not be able to investigate the total burden of hand pain. In
addition, it may be difficult to report how their mental health
is influenced by pain when they cannot take all their painful
finger joints into account. Besides, by asking about general
hand pain, the ICOAP-hand questionnaire is more similar to
other accepted questionnaires to assess hand OA.

Isolated OA in the thumb base may be more similar to OA
in weight-bearing joints, and it may be easier for patients to
distinguish between constant and intermittent pain in this
particular joint. However, the majority of the patients in this
study had OA in their interphalangeal joints, either in
isolation or in combination with thumb base OA, which is
reflected by the fact that 93% of the patients fulfilled the
American College of Rheumatology criteria for hand OA,
making us unable to explore this hypothesis.

The ICOAP-hand questionnaire showed high internal
consistency and external construct validity, as well as
moderate to strong test-retest reliability. The psychological
consequences of pain seem relevant in patients with hand
OA, but a large overlap was observed between constant and
intermittent pain in our study population, questioning the
value of the 2 separate subscales. Consequently, the ICOAP

questionnaire may not be recommended for use in patients
with hand OA. Future studies should explore other pain
questionnaires as alternatives to those already available,
taking into account the effect of pain on psychological health,
emotions, and sleep.
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