Journal of Pain Research

Dove

ORIGINAL RESEARCH

Development of a pictorial scale for assessing
functional interference with chronic pain: the
Pictorial Pain Interference Questionnaire

Andrew ] Cook!
David A Roberts?
Karen C Nelson?
Brian R Clark*

B Eugene Parker Jr*

'Department of Psychiatry and
Behavioral Science, Texas A&M Health
Science Center College of Medicine,
Temple, TX, USA; 2Epiceutical

Labs, Charlottesville, VA, USA;
3Southcentral Foundation, Anchorage,
AK, USA; “Barron Associates, Inc.,
Charlottesville, VA, USA

Correspondence: Andrew | Cook
Department of Psychiatry and
Behavioral Science, Texas A&M Health
Science Center College of Medicine,
2401 S. 31st St., Medical Education
Building, Temple, TX 765048, USA
Tel +1 682 800 3555

Email Andrew.Cook|775@gmail.com

This article was published in the following Dove Press journal:
Journal of Pain Research

Background: Assessment of function and functional interference is an important com-
ponent of chronic pain assessment and treatment and is commonly based on self-report
questionnaires. Existing questionnaires for assessing functional interference are language
dependent, which can limit their utility for patients across cultures with literacy, fluency, or
cognitive restrictions.

Obijective: The objectives of this study were to create a tool with minimal language depen-
dence and literacy requirement for measuring functional interference due to chronic pain and
evaluate the psychometric properties and usability of this new assessment scale, the Pictorial
Pain Interference Questionnaire (PPIQ), in a clinical sample of participants with chronic pain.
Design: The study employed a prospective, cross-sectional design in a clinical chronic pain
setting.

Participants and methods: A total of 113 participants with chronic non-cancer pain were
recruited from a private chronic pain clinic. A pictorial scale was developed and tested via psy-
chometric procedures, including comparisons with validated measures of functional interference
and related chronic pain constructs.

Results: Excellent internal consistency reliability (a=0.91), good construct validity (total score:
7=0.72-0.81), and adequate-to-good convergent and discriminant validities were demonstrated
through comparative analyses with existing self-report questionnaires. A scoring metric for clas-
sifying low, moderate, and high levels of interference was found to have good construct validity.
Evaluation of satisfaction revealed adequate understanding of the PPIQ among most users.
Conclusion: Initial support for the PPIQ as an alternative to language-based questionnaires for
assessing functional interference from chronic pain was found. Subsequent research will help to clar-
ify psychometric properties of the PPIQ and user response among various chronic pain subgroups.
Keywords: chronic pain, assessment, function, functional interference, impairment, disability,

patient-reported outcomes, health literacy

Introduction

Functional interference is a highly prevalent consequence of chronic pain, resulting
in reduced quality of life and substantial personal, societal, and economic losses.!™
Assessment of functional interference is an important component of chronic pain
assessment and treatment. It has been reported that

[...] perhaps more than any other dimension of the pain experience, interference with
activity is a crucial predictor of future adjustment among patients with chronic pain
[...]. Hence, considerable attention has been given to the development of instruments

that facilitate the assessment of pain-related disability.’
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In clinical settings, assessment of functioning and related
interference plays an increasingly important role as a mea-
sure of treatment efficacy for chronic or persistent pain, as a
supplement or alternative to pain severity or intensity ratings.

Assessment of functional interference is commonly based
on self-report questionnaires.>> As one of the three primary
approaches to physical function assessment for chronic pain,
self-report questionnaire assessment is recommended in clini-
cal trial guidelines for chronic pain in addition to measures of
physical function and activity levels.® Widely employed ques-
tionnaires include the following: Oswestry Disability Index
(ODI),” Pain Disability Index (PDI),>* Multidimensional Pain
Inventory-Interference (MPI-Int) scale,’ and Roland-Morris
Disability Questionnaire (RMDQ).!? Several compendiums
of functional interference or health-related quality of life
measures have been published, !> and computer adaptive
testing item banks established.!>!*

Existing standardized assessment questionnaires for
functional interference are language dependent. This can
limit their utility for patients with low education and literacy
levels, no or limited proficiency in the language of the assess-
ment, or mild cognitive impairment (e.g., early dementia and
traumatic brain injury). Census data from 2011 revealed that,
of 61 million US residents who spoke a language other than
English at home, over 22% spoke English “not well” or “not
at all.”'s Patients with limited English proficiency (LEP) face
barriers to effectiveness and safety in health care,'¢ resulting
in a safety advisory from the Joint Commission for health
care accreditation.!” Language barriers for LEP patients
are likely to result in fewer health care visits and delays in
preventative services among other problems.!® Cognitive
impairment affects >16 million individuals in the US." For
older adults, the prevalence rate for mild cognitive impair-
ment in the community has been estimated to exceed 20%*
with higher rates among older adults in long-term care.?!

Standardized USA grade equivalency reading levels
(Flesch—Kincaid Grade Level score)** and reading ease scores
(Flesch Reading Ease [FRE] test)? for common chronic pain
functional interference questionnaires are PDI (10.0, 46.8),
ODI (6.9, 62.7), MPI-Int (8.1, 62.4), and RMDQ (3.9, 87.8).
Goals of 7.0-8.0 grade equivalency and 60—70 FRE are com-
mon for text aimed at the general public. All questionnaires
have been translated into other languages,>® which is a
time-consuming and costly process that increases the popu-
lation of potential users, one language at a time. Guidelines
for translation recommend using back-translation, committee
review, and other procedures to achieve semantic, idiomatic,
experiential, and conceptual equivalence in translation.?

Pictorial questionnaires provide an alternative to language-
dependent tools. Applications in pain assessment include faces
and other pictorial scales for pain severity,*>*! commonly used
with pediatric and communication-impaired patients, and
assessment of pain-related fear.3? Pictorial questionnaires have
been developed and validated for a wide range of physical
and mental health symptoms and disorders, including body
mass index,** nausea,** illness-related suffering,® pediatric
psychiatric disorders,***” psychological distress,* and emo-
tional response.*

The objectives of this study were to create a tool with
minimal language dependence and literacy requirement
for measuring functional interference due to chronic pain
and evaluate the psychometric properties and usability of
this new assessment scale, the Pictorial Pain Interference
Questionnaire (PPIQ), in a clinical sample of participants
with chronic pain.

Participants and methods

Participants

Patients with chronic pain receiving treatment at a private
multidisciplinary pain management clinic were recruited
for participation in a parent study of multidimensional pain
assessment measures. The sample included consecutive
patients recruited over a period of 12 weeks. Eligibility
criteria were as follows: presenting for the assessment or
treatment of chronic non-cancer pain and aged 18 years
or older. Patients were excluded from participation if they
reported being illiterate or unable to read and complete the
written study questionnaires. A total of 113 participants met
eligibility criteria; all provided written informed consent for
participation and completed the study procedures. Study
procedures were reviewed and approved by the institutional
review board of the University of Texas at Tyler. Consenting
participants received no compensation for their participa-
tion. Participants were 79% female, ranged in age from 19
to 76 years (M=50.6, SD=14.2) and predominantly had back
and lower extremity pain. The majority were married and
had at least a high school education. Demographics and pain
characteristics are provided in Table 1.

Measures

PPIQ

The authors created a bank of 30 assessment items for func-
tional interference from chronic pain as part of a project on
multidimensional chronic pain assessment.'* A list of items
that could be represented pictorially in an easily understand-
able way was generated with consensus reached through
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Table | Demographic and pain characteristics of study
participants
Variable Frequency (%) Range Mean SD
Age 19-76 50.6 14.2
Pain duration (years) 0.13-55 125 12.0
Sex (% female) 79
Education

Finished high school ~ 26.5

Some college 36.2
Married 52
Employed (part time or 39
full time)
Primary pain location

Back 41.8

Lower extremities 23.6

Neck 9.1

Upper extremities 82

Diffuse 3.6

Others 13.6
Self-rated activity level

Low 33.0

Medium 46.4

High 20.5
Note: n=113.

discussion and review of trial sketches. The resulting list of
10 items was used to create draft illustrations to represent
polar anchors for a series of common, daily functional quality
of life tasks. These illustrations represented common item
content from existing self-report functional interference ques-
tionnaires: walking, socializing, rising from a chair, climbing
stairs, carrying a parcel or moderate-sized item, reaching
above shoulder height, engaging in activity outside of the
home, sleeping, sports/recreation, and engaging in activi-
ties with family. The concept illustrations were presented to
a professional illustrator for refinement and enhancement.
A 5-point rating scale was incorporated to form the PPIQ
(Figure S1). Brief instructions were included in written
form at the beginning of the questionnaire and administered
verbally (in English) to participants: “for the following ques-
tions, please circle a number from 1 to 5 that indicates how
much pain affects your ability to participate in the activities
shown”. Prior to clinical testing, the PPIQ was presented to
a group of five pain clinicians for feedback, and all reported
the items to be readily understandable.

Validation measures

Construct validation measures included three psychometri-
cally validated and widely used self-report questionnaires of
pain functioning: the PDI,*® the ODI,” and the interference
scale of the Multidimensional Pain Inventory (MPI-Int).’
Standardized measures of other important chronic pain
dimensions were also included for assessing convergent

and divergent validity: pain severity via the Pain Rating
Index (PRI), Visual Analog Scale (VAS) and Present Pain
Intensity (PPI) scales of the Short-Form McGill Pain Ques-
tionnaire (SF-MPQ),** and MPI; distress/negative affect via
MPI, Center for Epidemiologic Studies Depression (CESD)
Scale,*! and Positive and Negative Affect Scale (PANAS);*
positive affect via the PANAS and CESD; and life control
via the MPI.

Procedures

Participants were recruited and completed study question-
naires immediately prior to scheduled clinic interviews and
examinations. After providing informed consent, participants
were ushered to a private examination room where they
received brief verbal instructions to read and complete the
study questionnaires, which they did in paper and pencil
format. To control for possible order effects such as response
bias due to viewing content of preceding questionnaires
administered, a counterbalanced design was employed with
the study questionnaires presented to individual participants
in random order.

Statistical analyses

Descriptive and comparative statistics were calculated using
GNU PSPP Statistical Analysis Software (Free Software
Foundation, Boston, MA, USA).** Construct validity refers
to the degree to which an instrument measures what it intends
to measure and subsumes all categories of validity.***
Three types of criterion-related validity were evaluated as
indicators of construct validity for the PPIQ. Concurrent
validity represents the degree to which the results of a test
correspond to those of existing (previously validated) test(s)
of the same construct at the same point in time. Convergent
validity represents the degree to which two measures that
are related according to theory are found to be actually
elated. Discriminant validity represents the extent to which
measurements that are not expected to be related by theory
are in fact unrelated or distinct. All validities were evaluated
using Pearson product-moment linear correlations of the
PPIQ with the criterion measures. Concurrent validity of
individual PPIQ items was also evaluated by Pearson cor-
relation coefficients. Reliability of the scale was evaluated
by internal consistency using Cronbach’s a, a measure of the
shared covariance of items.***

For Cronbach’s a, a desired coefficient level is generally
within the range of 0.65-0.80 with minimum acceptable level
above 0.50.%7 For validity measures, correlations between
tests are limited by the reliability levels of the individual
tests. Criterion-related validity coefficients are commonly
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<0.50 and rarely exceed 0.60-0.70;* a coefficient >0.45 has
been commonly recommended as an indicator of substantial
concurrent validity, and a coefficient <0.45 for discriminant
validity.”® For this study, a coefficient of 0.45 or more was
defined as adequate and 0.60 or more as good concurrent
validity. For convergent validity, comparisons with mea-
sures of different but related constructs introduce additional
sources of variance; threshold levels of 0.35 and 0.50 were
applied for adequate and good relationships, respectively. For
discriminant validity, all comparisons were expected to be
negatively correlated, with weaker correlations representing
greater discrimination: a correlation coefficient below 0.45
was defined as adequate validity and below 0.30 as good
validity. Coefficients for individual item concurrent validities
were expected to be lower due to ceilings created by their
lower reliabilities when compared with the multi-item scale:
0.35 was defined as adequate validity and 0.50 as good.

Results
Descriptive statistics for all study measures are presented
in Table 2.

Reliability

The total score of the PPIQ was found to have a high internal
consistency coefficient (Cronbach’s a=0.91), suggesting excel-
lent internal consistency*® without excess item redundancy.’

Table 2 Descriptive statistics for study measures

Construct validity

Concurrent validity

Concurrent validity was evaluated through comparisons
of PPIQ scores with established measures of functional
interference (Table 3). The PPIQ total score correlations
with PDI, ODI, and MPI-Int scores ranged from 0.72 to

Table 3 Correlations of PPIQ total score with scales for chronic
pain interference, pain severity, and other psychosocial variables

Scale PPIQ total score
PDI 0.797%k%
oDl 0.808#*
MPI-Int 0.7 | 77tk
MPI Pain Severity 0.685%**
SF-MPQ PRI 0.606%+#*
SF-MPQ VAS 0.552%#k
SF-MPQ PPI 0.446%++*
MPI Distress 0.467++*
CESD 0.53 |k
PANAS Negative Affect 0.395%%*
PANAS Positive Affect -0.292*
CESD Positive Affect —0.373%*
MPI Life Control -0.291*

Note: *p<0.01, *p<0.001, ***p<0.0001.

Abbreviations: CESD, Center for Epidemiological Studies Depression; MPI,
Multidimensional Pain Inventory; MPI-Int, Multidimensional Pain Inventory-
Interference; ODI, Oswestry Disability Index; PANAS, Positive and Negative Affect
Scale; PDI, Pain Disability Index; PP, Present Pain Intensity; PPIQ, Pictorial Pain
Interference Questionnaire; PRI, Pain Rating Index; SF-MPQ, Short-Form McGill
Pain Questionnaire; VAS, Visual Analog Scale.

Measure Score Min Max Mean Median SD Cutoffs for tertile score classifications
range Bottom tertile Middle tertile Upper tertile

PPIQ 10-50 13 49 29.8 30 9.4 <25 >25-33 >33

PDI 0-70 | 67 33.6 35 157 <27 >27-40 >40

ODI 0-100 4 80 36.6 36 156 <29 >29-42 >42

MPI-Int 0-6 0.3 6.0 3.8 39 1.4 <3.25 >3.25-4.40 >4.40

MPI Life Control 0-6 0 6 3.7 4 1.3

MPI Distress 0-6 0 6 3.2 3.3 1.4

CESD Positive Affect 0-12 0 12 72 7 2.9

CESD Total Depression 0-60 | 54 21.8 21 12.1

PANAS Positive Affect 10-50 13 47 29.4 29 77

PANAS Negative Affect 10-50 10 48 23.2 23 9.2

SF-MPQ PRI 0-45 4 45 22.6 21 9.6

SF-MPQ VAS 0-10 1.2 10 6.4 6.7 2.1

SF-MPQ PPI 0-5 0 5 2.3 2 0.9

Abbreviations: CESD, Center for Epidemiological Studies Depression; Max, Maximum; Min, Minimum; MPI, Multidimensional Pain Inventory; MPI-Int, Multidimensional Pain
Inventory-Interference; ODI, Oswestry Disability Index; PANAS, Positive and Negative Affect Scale; PDI, Pain Disability Index; PPI, Present Pain Intensity; PPIQ, Pictorial Pain
Interference Questionnaire; PRI, Pain Rating Index; SF-MPQ, Short-Form McGill Pain Questionnaire; VAS, Visual Analog Scale.
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0.81 (all p<0.0001), suggesting that PPIQ scores provide a
good measure of functional interference from chronic pain.

Convergent validity

The second dimension of construct validity was assessed via
convergence of PPIQ scores with measures of other constructs
that are known to be related to functional interference: pain
severity and affective distress. These measures were expected
to be moderately correlated based on having both shared and
unique variance in relation to the construct of functional
interference. As summarized in Table 3, correlations of PPIQ
scores with the MPI Pain Severity, SF-MPQ PRI, VAS, and
PPI indices ranged from 0.45 to 0.69 (all p<0.0001). Cor-
relations with MPI Distress, CESD, and PANAS Negative
Affect scales ranged from 0.40 to 0.53 (all p<0.0001). Thus,
the PPIQ exhibited adequate-to-good convergent validity with
these measures of pain intensity and negative affect, while
also demonstrating expected unique variance.

Discriminant validity

The third dimension of construct validity was assessed via
comparison of PPIQ scores with measures of other constructs
that are known to have weak and inverse relationships with
functional interference: positive affect and perceived life
control. These measures were expected to be negatively cor-
related with PPIQ scores. That is, higher scores on positive
affect and life control would be expected to be associated
with lower levels of functional interference. As summarized
in Table 3, correlations of PPIQ scores with the PANAS and
CESD Positive Affect scales and the MPI Life Control scale
ranged from —0.29 (p<0.01) to —0.37 (p<0.001). The PPIQ
exhibited adequate-to-good discriminant validity in relation
to these measures of positive affect and life control.

Item validation

As ameasure of item construct validity, scores for individual
PPIQ items were correlated with related items from the PDI,
ODI, and MPI-Int scales. The number of related items for
which correlations were calculated for each PPIQ item ranged
from 1 to 3 (Table 4). All coefficients ranged from adequate
to good. Correlations were highest for items that most clearly
measured the same dimensions of functional interference:
PPIQ walking (item 1) correlated 0.61 with the ODI walk-
ing item, PPIQ sleep (item 8) correlated 0.69 with the ODI
sleep item, PPIQ playing sport (item 9) correlated 0.64 with
PDI recreational activity item, and PPIQ socializing (item 2)
correlated 0.60 with PDI social activity item (all p<0.0001).
Other PPIQ items related less directly to existing question-

Table 4 Correlations of PPIQ individual items with items from validated functional interference scales

MPI-9:

MPI-8:

MPI-3:

MPI-2:

ODI-4: ODI-5: ODI-6: ODI-7:
sleep

ODI-3:

PDI-3:

PDI-2:

PDI-I:
family/

PPIQ Description

item

satisfaction

participate
in social/

ability

day-to-day

standing

sitting

walking

lifting

social

recreation

with family-
related

to work

activities

activity

home

recreational
activities

activities

0.607

Walk 100 yards

Socialize

0.432

0.599

0.396

0.399

0.689

0.480
0.548

0.478
0518
0.392

0.550
0.536

0.600

0.555

Rise from chair

Climb stairs

Carry bag of groceries
Reach high object
Leave house/home

Sleep

0.536

0.644

Play sports

9

0.460

0.482

Playing game family/friends

10

Note: p<0.0001 for all r values.

Abbreviations: MPI, Multidimensional Pain Inventory; PDI, Pain Disability Index; PPIQ, Pictorial Pain Interference Questionnaire; ODI, Oswestry Disability Index.
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naire items; several of these items had content crossover with
items from more than one existing scale: the PPIQ rising
from a chair item correlated moderately with the sitting and
standing ODI items; the climbing stairs items correlated
moderately with the walking and standing ODI items; the
carrying bag/parcel item correlated moderately with ODI
lifting and walking items; the reaching for high object item
correlated moderately with ODI lifting item and to a lesser
degree with MPI day-to-day activities and ability to work
items; the leaving house/home item correlated moderately
with PDI recreation and social activity items (r=0.40—0.60, all
p<0.0001). The playing games with family/friends item was
expected to be related to the PDI family/home activities and
MPI satisfaction with family-related activities item and had
moderate correlations with both (#=0.46-0.48, p<0.0001).

Score classification

To enhance clinical utility of the PPIQ, a pilot classification
system was developed (Table 5). PPIQ scores were classi-
fied as low (25 or lower), moderate (26-33), or high (34
or higher) based on tertile distribution in the development
sample. For participants classified in each of the three score
ranges, corresponding ranges, medians, and means for the
PDI, ODI, and MPI-Int scales are presented in Table 5.
Participants with low, moderate, and high PPIQ scores had
median PDI scores of 19, 34, and 48, respectively. Similarly,
they had median ODI scores of 24, 35.5, and 48, respectively,
and median MPI-Int scores of 2.6, 3.8, and 4.8, respectively.
Thus, construct validity of the proposed cut scores for clas-
sifying low, moderate, and high functional interference levels
was supported in the study sample.

Usability/satisfaction

To assess usability and satisfaction with the PPIQ, partici-
pants were asked to provide a single rating of how understand-
able the items were. The median understandability rating was
1 on a 4-point scale, where 1="very understandable”, and
4="did not understand many”. Two-thirds of the participants

(66%) rated the PPIQ items as “very understandable,” while
23% rated them as “somewhat understandable”. Only 2%
expressed the lowest median understandability rating of 4
(“did not understand many”). This suggests that the PPIQ
was adequately understood by users overall with the majority
of users having no difficulty interpreting the scale items.

Discussion

A new self-report questionnaire was developed and tested
for assessing functional interference from chronic pain via
images of common functional activities or tasks to reduce
language and literacy requirements. The PPIQ was found to
have adequate-to-good psychometric properties in a heteroge-
neous clinical sample of English-speaking participants with
chronic pain. It was well understood by the majority of users
and had high concurrence of interference scores with existing
language-based questionnaires of chronic pain functioning.

The reported results support the use of the PPIQ to reduce
literacy requirements when assessing chronic pain functioning.
Literacy levels vary highly in the general population with many
adults functioning at the lowest levels of literacy* and 35% of
adults having only basic or below basic level of health literacy.
Thus, validity of results for language-based questionnaires is
apt to be compromised among some patients. Clinicians and
researchers are unlikely to know when this is occurring due
to a common tendency for those with low literacy to mask or
not disclose difficulties with reading or comprehension.>! For
health care facilities providing services to rural and remote,
underserved, or low socioeconomic status populations, this
problem can be more prevalent. The PPIQ provides a simple
and cost-effective alternative to language-dependent question-
naires. Its brief length enhances clinical utility. Future studies
with the PPIQ should assess reading level of participants to
evaluate psychometric properties in relation to literacy.

A pilot classification system for PPIQ scores was supported
by results. This offers a quick and face-valid method to clas-
sify participants with chronic pain as low, moderate, or high
functional interference producing results that are supported by

Table 5 Classification of functional interference levels based on PPIQ scores

Functional interference PPIQ cutoffs

Corresponding scale ranges

classification

(scale range 5-50) PDI range ODI range MPI-Int range

(median, mean) (median, mean) (median, mean)
Low <25 1-51 4.0-46.7 0.3-5.7

19.0, 21.3 24.0, 24.6 26,28
Moderate 26-33 7-49 16.0-60.0 0.8-5.6

34.0, 32.6 35.5,35.2 38,38
High >34 16-67 16.0-80.0 2.7-6.0

48.0, 47.0 48.0, 50.0 4.8, 47
Abbreviations: MPI-Int, Multidimensional Pain Inventory-Interference; PDI, Pain Disability Index; PPIQ, Pictorial Pain Interference Questionnaire; ODI, Oswestry Disability
Index.
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existing pain interference scales. For clinicians, this classifi-
cation system could provide useful information for treatment
planning or triaging and for documenting treatment progress
and outcomes. For example, an electronic medical record
(EMR) system could be programmed to prompt a clinician to
consider a physical or occupational therapy referral for patients
with moderate or high interference levels. Future studies are
recommended to evaluate this type of application. This clas-
sification system could also prove useful for research compar-
ing physical, psychosocial, or quality of life variables across
different levels of functional interference from chronic pain.

Another potential application of the PPIQ is the assess-
ment of chronic pain interference for LEP or non-English-
speaking patients. Due to the use of existing language-based
measures for validation, the current study included only
patients with English fluency. Additional studies will be
required to evaluate validity and reliability of the PPIQ in
LEP and non-English-speaking patients. If supported by
proposed research, the PPIQ could have high utility in clini-
cal settings caring for underserved populations with common
LEP and for international clinical trials evaluating chronic
pain and treatments in samples with language heterogeneity.

Finally, research to evaluate the PPIQ for assessing pain
interference in patients with mild cognitive impairment is rec-
ommended. The questionnaire enables the assessment of func-
tional interference through picture recognition and numeric
ratings rather than drawing on more demanding receptive and
expressive written language skills. With prevalence of mild
cognitive impairment in the community estimated to exceed
20%,% a substantial proportion of individuals with chronic
pain could serve to benefit from an alternative assessment
modality for self-report of functional interference.

There are several limitations to this study to be consid-
ered in interpretation and for planning future research. This
was a cross-sectional study, and therefore reliability of the
PPIQ over repeat administrations was not assessed. It will
be important in future studies to include repeat administra-
tion of the PPIQ over a period of several days to weeks, to
evaluate test—retest reliability, an important metric of the
instrument’s reliability. As previously noted, this initial
investigation was conducted with a literate and English-fluent
sample. Results therefore cannot be generalized to other
segments of the chronic pain population with lower literacy
and fluency levels, pending further studies, as suggested
earlier. Inclusion of cognitive screening in future research
could also provide valuable data on the validity of the PPIQ
for patients with mild cognitive deficits. Next, although the
order of administration of the questionnaires was randomly
varied, the inclusion of other language-based questionnaires

may have cued some participants to the types of activities
or tasks being evaluated. Future studies should evaluate user
satisfaction and reliability without concurrent administration
of language-based measures of functional interference.

The analyses for this study were based on classical test
theory, which has several well-established limitations.> As
a result, details of the performance and scaling properties
of the individual items that comprise the PPIQ or of relative
response patterns for chronic pain subgroups (e.g., based
upon age, sex, and pain duration) were not available. Future
studies with larger samples would support item analysis
via item response theory (IRT) methods, linking items to
a common underlying scale to calibrate them and evaluate
potential differences in item function between subgroups.
Finally, the brief instruction for the PPIQ introduced a lan-
guage requirement, which would require translation if used
with non-English respondents. A pictorial instruction should
be developed and tested in future research. This could be
compared with written/verbal instruction and no instruction
to determine impact on response patterns and results.

Conclusion

The results of this study have provided initial support for the
PPIQ as an alternative to language-based questionnaires for
assessing functional interference due to chronic pain in an
outpatient chronic pain clinic sample. A classification system
for low, moderate, or high functional interference was sup-
ported. Future research will help to establish psychometric
properties and user response among various chronic pain
populations and subgroups, such as individuals with low
literacy, LEP, and mild cognitive impairment.
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Supplementary material

Pictorial Pain Interference Questionnaire

For the following questions, please circle a number from 1 to 5 that indicates
how much pain affects your ability to participate in the activities shown:

1.
1 2 3 4 5
100 yards
2.
1 2 3 4 5
3.
1 2 3 4 5
Figure S1 (Continued)
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4,
1 2 3 4 5
5.
1 2 3 4 5
6.
1 2 3 4 5
7.
1 2 3 4 5
Figure S1 (Continued)
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8.

1 2 3 4 5
9.

1 2 3 4 5
10.

1 2 3 4 5

Figure S| Pictorial Pain Interference Questionnaire.
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