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Abstract

Reliable and valid measures of pain intensity are needed to accurately evaluate the efficacy of pain
treatments. Perhaps with the exception of FACES pain intensity scales, which are thought to
reflect both pain intensity and pain affect, the other most commonly used pain intensity scales —
Numerical Rating Scales (NRSs), Visual Analogue Scales, and Verbal Rating Scales (VRSs) — are
all thought to reflect primarily pain intensity or the magnitude of felt pain. However, to our
knowledge, this assumption has not been directly tested for VRSs. Here we evaluated whether
VRS pain severity ratings are influenced by pain beliefs, catastrophizing, or pain interference over
and above any effects of pain intensity, as measured by a NRS, in four samples of individuals with
physical disabilities and chronic pain. As hypothesized, and while controlling for pain intensity as
measured by a NRS, higher scores on factors representing pain interference with function, pain
catastrophizing, and a number of pain-related beliefs were all associated with a tendency for the
study participants to rate their pain as more severe on a VRS. These findings indicate VRSs of
pain severity cannot necessarily be assumed to measure only pain intensity; they may also reflect
patient perceptions about pain interference and beliefs about their pain. Clinicians and researchers
should take these findings into account when selecting measures and when interpreting the results
of studies using VRSs as outcome measures.
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INTRODUCTION

Advances in our understanding of the causes of and treatments for pain require the
availability of valid and reliable pain measures. Of the many domains that can be measured
in pain research, pain intensity is the domain assessed most often in clinical and research
settings [1-4]. Four types of rating scales are often used to assess pain intensity, and each
one has its strengths and weaknesses; these are the Numerical Rating Scales (NRSs), the
Visual Analogue Scales (VASS), the Verbal Rating Scales (VRSSs), and the FACES pain
rating scales [3]. There is general agreement that NRSs have more strengths and fewer
weaknesses than the other scales, and so should be considered as a first choice for many if
not most settings and applications [3]. However, some studies have shown that NRSs (as
well as VASs) can be more difficult to use than VRSs, especially among the elderly [5-7].

FACES scales are a viable alternative when NRSs are not appropriate, although research
indicates that FACES scores reflect more than just pain intensity. Specifically, the facial
expressions included in these scales that represent increasing levels of pain can also be
viewed as representing increasing levels of emotional distress [8]. As a result, FACES scores
may represent some combination of pain intensity and distress, weakening the validity of
FACES scales as “pure” measures of pain intensity. This is particularly true for the Wong-
Baker FACES Pain Rating Scale, which ranges from a smiling face for “No pain” to a
crying/tearful face for “Extreme pain” [9]. However, it may also be true for the revised Faces
Pain Scale (FPS-R; [10]), which has a strongly grimacing face as representing “Extreme
pain,” and could therefore potentially be interpreted by the respondent as indicating extreme
upset or pain unpleasantness, and not just extreme pain intensity. Support for this possibility
comes from research showing that the FPS-R is not correlated as strongly to other pain
intensity measures as the NRS or the VRS, at least among older individuals [11, 12]. Similar
results have also been obtained when testing for the agreement of the scores provided with
an electronic version of the FPS-R (eFPS-R) and other scales (e.g., eNRS, eVAS) in a
sample of adolescents [13].

VRSs are another option when NRSs are deemed inappropriate. However, they also suffer
from some weaknesses, including (1) a limited number of response options (e.g., the 4-point
VRS has just four response options: “None”, “Mild”, “Moderate”, and “Severe”) and (2) a
lack of ratio scale properties (e.g., the difference in severity between “Mild” and “Moderate”
is not the same as that between “Moderate” and “Severe”) [3]. These weaknesses are thought
to reduce the sensitivity of VRSs (relative to VASs or NRSs) and also make the use of
parametric statistics inappropriate. To our knowledge, however, no one has suggested that
the VRS assesses anything other than pain intensity, in the same way that the FACES scales
are thought to reflect both pain intensity and pain affect.

However, there are reasons to question the extent to which VRSs measure only or primarily
pain intensity. Although it would certainly be expected that people with very high levels of
pain intensity would be more likely to classify their pain as “Severe” than “Moderate,” it
would also seem reasonable for two pain problems that have the same overall magnitude to
be evaluated differently with a VRS if they vary on domains other than just intensity. For
example, a pain problem rated as having an intensity of “6” on a 0-10 scale that markedly
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interferes with function, that is thought to be uncontrollable, and that the patient
catastrophizes about might be more likely to be rated as “Severe” than a pain problem of that
same intensity that does not interfere with function, is viewed as controllable, and is not
associated with catastrophizing thoughts.

Knowing whether VRSs are or are not biased or influenced by factors other than pain
intensity — and if so, what those factors are — is important for a number of reasons. For
example, the World Health Organization’s cancer pain ladder bases clinical decisions
regarding when and what type of medications should be given to patients based on the
severity of their pain as indicated by a VRS, with non-opioid analgesics recommended for
mild to moderate pain, and opioid analgesics recommended for moderate to severe pain
(http://www.who.int/cancer/palliative/painladder/en/). However, if patient ratings are
influenced, at least in part, by psychosocial and behavioral factors such as perceived pain
controllability, catastrophizing and/or pain interference (all of which are amendable to
psychosocial treatments), patients who report their pain as “Severe” because of these factors
might end up being prescribed the strongest analgesics (which can have many negative side
effects), when in fact the primary issues may be their perceptions of pain control, amount of
catastrophizing, and/or the amount of pain interference, and not the magnitude of pain
intensity. As a result, these patients may end up getting an inappropriate treatment for the
pain issues they are dealing with. In addition, knowledge regarding the factors other than
pain intensity that influence VRS severity ratings would help clinicians and researchers to
better interpret those ratings.

As suggested above, it would be reasonable to expect that at least three factors might
influence the VRS pain severity rating chosen, over and above any effects of pain intensity.
These include pain beliefs (e.g., [14]), pain interference (e.g., [15]), and pain catastrophizing
([16]). Given these considerations, the aim of this study was to determine the extent to which
pain beliefs, pain interference, and pain catastrophizing influence the rating of pain as
“None”, “Very Mild”, “Mild”, “Moderate”, ”Severe” or “Very Severe”, after controlling for
pain intensity as rated by 0-10 numerical ratings scales, in a sample of adults with chronic
pain and physical disabilities. We hypothesized that measures of pain interference,
catastrophizing, and pain beliefs would each demonstrate unique associations with the
severity level of the verbal descriptor used to rate pain severity. Specifically, we
hypothesized that pain interference and cognitive responses viewed as “maladaptive” (e.g.,
pain catastrophizing, the belief in oneself as disabled, the belief that medications are
appropriate for chronic pain) would show positive unique associations with a tendency to
classify the same pain intensity as more severe, while cognitive responses viewed as
“adaptive” (e.g., the belief in pain as a controllable experience) would evidence negative
unique associations with a tendency to rate the same pain intensity as more severe on a
verbal rating scale, even after controlling for pain intensity as measured on a 0-10 NRS.

METHODS

Source of data

The data for this study came from a large scale survey study of pain and quality of life in
four groups of individuals with disabilities: spinal cord injury (SCI), acquired amputation
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(AMP), neuromuscular disease (NMD), and multiple sclerosis (MS). Although papers
describing a number of findings from this survey have been published (e.g., [17-23]), no
paper has been published using these data that has examined the question which is the focus
of this paper.

Participants

Of the 807 individuals who provided data for the survey study, 594 (74%; AMP = 132, MS =
124, NMD = 212, SCI = 126) reported that they had pain in the past three months other than
occasional headaches or menstrual cramps; the data from these individuals were used for the
present analyses. Basic descriptive and pain information for the study participants overall,
and also broken down by diagnostic group, is presented in Table 1. As can be seen, most of
the participants were fairly educated (overall, 74% had had some college, were college
graduates, or had attended graduate school). The majority (93%) classified their race/
ethnicity as Caucasian. Average pain intensity in the past week was rated as 4.74 on a 0-10
NRS; average pain intensity ranged from 4.46 (NMD group) to 5.08 (SCI group). About half
(46% overall; range among the four diagnostic groups was 45% to 52%) of the participants
classified their usual pain as “Moderate” on the 6-point VRS, with about half of the
remaining (28% of the entire sample) classifying their usual pain as something less than
moderate (i.e., “None”, “Very Mild”, or “Mild”), and the other half (25% of the entire
sample) classifying their usual pain severity as something more than moderate (i.e., “Severe
or “Very Severe”). [Insert Table 1 about here]

Procedures

The sources of subjects for the survey study were different for each diagnostic group, but all
were samples of convenience. Most of the AMP participants were individuals who had
participated in previous survey studies, post-amputation studies, or clinical trials conducted
by our group and who had indicated a willingness to participate in additional surveys. The
participants in the current study with MS had all come from a registry of individuals who
had completed previous survey studies and expressed a willingness to participate in the
current survey. Participants with NMD were recruited primarily from the National Institutes
of Health (NIH)-funded Registry of Myotonic Dystrophy and Facioscapulohumeral
Muscular Dystrophy Patients and Family members (http://www.urmc.rocherst.edu/
nihregistry/). Finally, participants with SCI were all individuals who had participated in
previous SCI research projects and were on an active registry of individuals with SCI who
expressed an interest in participating in additional studies. All participants were paid $25 for
returning completed questionnaires. The study procedures were approved by the University
of Washington Institutional Review Board, and informed consent was obtained from all of
the study participants.

Measures

Pain intensity and pain severity—Two measures were used to assess pain intensity and
pain severity in this study: a 0-10 Numerical Rating Scale (NRS) and a 6-point Verbal
Rating Scale (VRS). The NRS asked participants to rate their average pain intensity during
the past week on a 0 (*“No pain”) to 10 (“Pain as bad as could be”) scale. The VRS used was
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the pain severity item from the SF-36 Bodily Pain scale [24]. With this item, participants
were asked to indicate how much bodily pain they have had in the past 4 weeks on a 6-point
categorical scale: “None”, “Very Mild”, “Mild”, “Moderate”, “Severe”, and “Very Severe”.
A great deal of support exists for the reliability and validity of both the NRS and VRS for
assessing pain intensity and severity in adults with and without disabilities [3].

Pain interference—Pain interference was assessed using a modified version of the 7-item
Brief Pain Inventory (BPI) Pain Interference scale [25, 26]. The original BPI Pain
Interference scale assesses the respondent’s perception of how much pain interferes with
seven activities of daily living, including general activity, normal work (including
housework), walking, and relationships with other people, sleep, and enjoyment of life. To
make the measure more valid for use with disabled populations, some of whom are not
ambulatory, we modified the walking item to assess interference with “mobility (ability to
get around).” Respondents indicated the amount of pain interference with each activity on a
0 (“Does not interfere”) to 10 (“Completely interferes”) numerical scale. The total score is
computed as an average of the item responses, with higher scores indicating more pain
interference. The modified BPI has been used in previous research in individuals with
disabilities, and has demonstrated good psychometric properties in these populations [27,
28]. The modified BPI evidenced excellent (Cronbach’s alpha = .93) internal consistency in
the current sample.

Catastrophizing—Catastrophizing was assessed using the 6-item Catastrophizing scale of
the Coping Strategies Questionnaire [29]. This scale measures perceptions of pain-related
helplessness and pessimistic beliefs about pain. Respondents indicate the frequency with
which they thought each cognition described by the items on a 0 (“Never”) to 7 (*Always”)
Likert scale. These ratings are averaged to form the scale score, with higher scores
indicating more catastrophizing. This measure is widely used in the pain literature, and has
demonstrated excellent psychometric properties [29-31]. The Catastrophizing scale had
good internal consistency (Cronbach’s alpha = .89) in the current sample.

Pain Beliefs—Pain beliefs were measured using the Survey of Pain Attitudes (SOPA;
[14]). This measure includes 57 items that assess seven domains, specifically beliefs in:
control over pain, emotions impacting pain, oneself as disabled by pain, hurt indicating
physical damage, the appropriateness of medications for managing chronic pain, the
appropriateness of solicitous responses from family, and a medical cure for pain.
Respondents indicated their level of agreement with each belief item on a 0 (“This is very
untrue for me”) to 4 (“This is very true for me”) scale. Scale scores are computed as the
average of the responses to the items on each scale. Previous research supports the validity
and reliability of the SOPA scale scores [14, 32-34]. In the current sample, three of the
SOPA scales had adequate internal consistencies (Cronbach’s alphas = .75 — .76 for the
Emotion, Medication, and Solicitude scales) and four scales had marginal internal
consistencies (Cronbach’s alphas = .65 — .67 for the Control, Disability, Harm, and Medical
Cure scales). While lower than ideal, these internal consistency coefficients are adequate for
obtaining reliable results when the sample size is large, as it is in the current analyses.
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Data analysis

RESULTS

We first examined the distributions of the independent variables (skewness and kurtosis) and
also computed the variance inflation factors for the predictors (to evaluate potential
multicollinearity), to ensure that the study variables met the assumptions for the planned
regression analyses. In the event that significant multicolinearity was found in the data, we
planned to perform a principal components analysis of the predictor variables using a
varimax rotation, in order to create factor scores which could be used as predictor variables
that represented unique (i.e., not associated substantially with each other) domains. We also
examined the correlation between the NRS and VRS ratings to determine how much
variance in one was explained by the other. We then performed an initial regression analysis
to determine if there is empirical support for testing the primary study hypothesis by
collapsing across the diagnostic groups, or if four separate analyses (one for each group)
were indicated. In this initial analysis, pain severity as measured by the 6-point VRS was the
dependent variable. We entered the 0—10 NRS rating of average pain intensity in step 1 to
control for the effects of this estimate of pain magnitude on the severity rating. We then
entered sex and age as control variables in step 2. In step 3, we entered diagnostic group
(dummy coded) and then entered the primary independent variables (measures of pain
interference, catastrophizing, and pain beliefs) in step 4 as a block. Finally, we entered terms
representing all possible Diagnostic Group X Independent Variable interaction effects,
stepwise, to determine if the associations between any independent variables and the level of
pain severity as rated by the VRS differed as a function of diagnosis. If no interaction effects
involving diagnosis emerged, we planned to test the study hypothesis using a second
regression analysis (step 1: pain intensity as rated by the 0-10 NRS, step 2: age and sex; step
3: independent variables) using all of the study subjects, collapsed across diagnostic groups.
In the event that a significant interaction effect involving diagnosis was found, we planned to
test the study hypothesis using a series of four regression analyses (one for each group). In
either case, support for the study hypothesis would be found if the measures of pain
interference, catastrophizing, and pain beliefs were shown to predict unique variance in the
VRS rating of pain severity, when controlling for the 0-10 rating of pain intensity. To help
understand the role that any of the independent variables may play in determining the verbal
pain severity classification made by the participants over and above the effects of average
pain intensity, as indicated by a significant effect associated with the independent variables,
we planned to separate patients as scoring relative high or low on each independent variable
using a median split. Next, we planned to compute and examine the percentages of
participants who classified their pain severity as “None/Very Mild/Mild”, “Moderate”, or
“Severe/\Very Severe”, separately for each of three categories of pain intensity as measured
by the 0-10 NRS; specifically, the levels traditionally labeled as no or mild pain (0-4),
moderate pain (5-6), and severe pain (7-10) [35].

Assumptions testing and associations between the NRS and VRS ratings

None of the study variables demonstrated high levels (i.e., > 2.0) of skewness (range, —.58 to
1.18) or kurtosis (range, —1.12 to .98), indicating adequately normal distributions for the
independent and criterion variables. However, a number of variance inflation factors were
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larger than 10 (the standard cutoff used for determining that there is substantial
multicolinearity among the predictor variables [36]). Therefore, we performed a principal
components analysis (PCA) with varimax rotation to create predictor factors that were not
associated substantially with one another to use in the planned regression analyses (the
results are presented in the next section). The correlation between the NRS and VRS ratings
was 7= .64 (p <.001). Thus, 41% of the variance of the VRS rating is explained by pain
intensity as assessed by the 0-10 NRS, leaving 59% of unexplained variance.

Principal Components Analysis

The PCA of the catastrophizing, pain interference, and pain beliefs scores yielded three
factors that explained 63% of the variance. Five of the nine predictors loaded on the first
factor: the BPI pain interference scale (loading = .72), the PCS catastrophizing scale (.72),
and the SOPA Control (negative loading, —.71), Disability (.77), and Harm (.66) scales. We
labeled this factor Pain-Related Dysfunction Beliefs. Two predictors loaded on the second
factor: the SOPA Emotion (.85) and Solicitude (.67) scales. We labeled this factor Pain-
Related Emotionality Beliefs. Finally, two predictors loaded on the third scale: the SOPA
Medication (.75) and Medical Cure (.83) scales. We labeled this factor Biomedical Beliefs.
Consistent with the procedures used (i.e., varimax rotation), the correlation coefficients
among the factor scores were all .00 and the variance inflation factors were all 1.00.

Independent effects of the factors assessing pain interference, catastrophizing, and pain
beliefs on the verbal descriptor chosen

The initial regression analysis to identify any moderating effects of diagnostic group yielded
no significant interaction effects, indicating similar patterns of associations between the
predictor variables and criterion variable across the diagnostic groups. Therefore, all
subsequent analyses were collapsed across the diagnostic groups. The results of four
regression analysis predicting the VRS pain intensity ratings from the three predictor factors,
controlling for the 0-10 NRS pain intensity ratings and the demographic variables of age
and sex for each of the diagnostic groups are presented in Table 2. As can be seen,
significant effects were found for each of the three predictor factor scores, with somewhat
stronger effects (8= .24, p< .001) for the Pain-Related Dysfunction Beliefs factor than
either the Pain-Related Emotionality Beliefs factor (8= .10, p<.01) or the Biomedical
Beliefs factor (8= .10, p<.01). In every case, higher scores on the predictor factors were
associated with a tendency to rate pain as more severe on the VRS, when controlling for the
pain rating provided on the NRS.

Understanding the effects of the predictors on verbal pain severity ratings

Table 3 presents the percentages of participants in each pain intensity classification group (as
measured by the 0-10 scale, classified as reporting average pain magnitudes of 0—4, 5-6,
and 7-10) who rated their pain severity into each of three verbal descriptor classes (None/
Very Mild/Mild, Moderate, or Severe/Very Severe). Based on commonly used cutoffs for
classifying pain intensity on the 0-10 scale as Mild, Moderate, and Severe (e.g., [35]), we
anticipated that, in general, the plurality of participants would classify pain intensity in the
0-4 range as “None”, “Very Mild” or “Mild”, pain intensity in the 5-6 range as “Moderate”
and pain intensity in the 7-10 range as “Severe” or “Very Severe”. This assumption was
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supported in the sample overall, as can be seen by an examination of the rates of participants
along the diagonal in Table 3 (e.g., more participants who rated their pain as 5-6 on the NRS
also rated their pain as “Moderate” on the VRS than rated their pain as “None/Very Mild/
Mild” or “Severe/\Very Severe” on the VRS).

However, the effects of the three independent variables that were significantly and uniquely
associated with the pain severity verbal descriptor chosen can also be seen. Although these
effects occurred across all levels of pain intensity as rated by the NRS, the effects for the
Pain-Related Dysfunction Beliefs factor are most evidence for participants who rated their
pain as 7-10 on the NRS. For those participants scoring low on this factor, the majority
(69%) rated their pain as “Moderate” on the VRS, and only 23% rated it as “Severe” or
“Very Severe.” On the other hand, participants with NRS ratings from 7 to 10 and high on
this factor were more likely to rate their pain as “Severe” or “\Very Severe” (57%) than
Moderate (36%). The effects of the Biomedical Beliefs factor on how pain was rated on the
VRS were similarly largest among those whose pain intensity was rated from 7 to 10 on the
VRS.

On the other hand, the effects of the Pain-Related Emotionality Beliefs factor on VRS pain
ratings appeared to be greatest among those who rated their pain intensity relatively low (0—
4) on the NRS (see Table 3). Specifically, those who scored higher on this factor were more
likely to rate their pain as “Moderate” on the VRS (50%) than “None”, “Very Mild”, or
“Mild” (44%), whereas those who scored lower on this factor evidenced the opposite pattern
(i.e., 41% vs. 55%, respectively).

DISCUSSION

The key finding from this study is that even when controlling for pain intensity as measured
by a NRS, responses to the (commonly used) VRS of pain severity are influenced by factors
representing pain interference, pain catastrophizing, and key pain-related beliefs. The
findings have important implications for interpreting the effects of pain treatments on pain
severity as measured by VRSs, as well as for the selection of pain intensity measures for use
in research studies and in clinical settings.

The current findings indicate that researchers and clinicians should not assume that the NRS
and VRS necessarily assess exactly the same domain. While VRS scores tend to be
significantly associated with NRS ratings — a finding consistent with the fact that 41% of the
variance in the VRS rating was explained by the 0-10 NRS rating (i.e., 7= .64) in our
sample — our findings indicate that a VRS score can also contain information about the
patient’s perceptions regarding how pain interferes with function, pain catastrophizing, and
beliefs about pain controllability, whether or not one is disabled by pain, and whether
medications are appropriate. When patients tell us that their pain is “Severe,” they are telling
us more than merely that their pain intensity is of high magnitude. In fact, relatively few —
only 23% - of the participants whose pain intensity on the 0-10 NRS was 7 or higher and
who were below the median with respect to perceptions of pain interference, pain
catastrophizing, and disability beliefs described their pain as “Severe” or “\Very severe.”
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The findings suggest the possibility that treatment-related improvements in pain as measured
by a NRS and VRS also may not mean the same thing, and that ratings of “pain intensity”
may in fact reflect something more than just “pain intensity”. For example, based on the
current findings, a treatment such as cognitive behavioral therapy, that targets pain beliefs,
pain catastrophizing, and how much pain interference with function, might have an effect on
pain intensity ratings due in part to the changes it has on these other pain-related domains.
Thus, based on the results of the current study, researchers should be careful to keep in mind
the factors that contribute to ratings on pain intensity scales when discussing and
interpreting research findings as measured by these scales.

We also view the current findings as providing additional support for the selection of NRSs
over other scales — in this case, VRSs — when the goal is to measure pain intensity. Measures
that assess multiple domains and combine those domains into a single summary score are
difficult to interpret; one cannot know which factor(s) contributed to any changes observed.
However, it may not always be appropriate to use a NRS scale in a specific setting or for a
specific clinical trial. In particular, NRSs may be less useful than VRSs in research in
patients who are elderly or otherwise are at risk for cognitive deficits [37, 38]; VVASs are
even less appropriate for these populations [5, 39, 40]. For these populations, the viable
alternative measures are FACES pain rating scales or VRSs. However, as mentioned in the
Introduction, FACES scales may contain information about both the intensity component
and the affective component of pain [11, 12].

There are a number of limitations of the current study that should be considered when
interpreting the results. First, we did not assess the participant’s affective response to pain.
Thus, we were unable to evaluate whether the VRS ratings were influenced or biased by
affect. Similarly, we did not include a FACES pain rating scale in the study, so were unable
to evaluate if the factors that influence the VRS and FACES scale are similar or different.
These issues will be important to address in future research. Second, the NRS and VRS
measures used in this study asked about pain over two different recall periods; specifically,
one week and 28 days, respectively. Although we are not aware of any theoretical or
practical reason for this difference in recall period to have influenced the results, it remains
possible that the psychosocial factors examined here might have influenced perceptions of
(VRS-rated) pain severity during the past 28 days in ways that differ from their influence on
ratings of pain severity in the past week. Future research using measures that assess recalled
pain over the same period should be able to address this issue. In addition, the participants’
diagnoses are most closely associated with neuropathic pain. The findings might have
differed had the sample included substantial numbers of individuals with non-neuropathic
pain problems (e.g., primary headache, arthritis). Given the possibility that the factors that
contribute to VRS pain ratings might differ as a function of pain type, the extent to which
the current findings generalize to populations with other pain conditions are not known. This
supports the need for similar analyses in individuals with other pain conditions to determine
the reliability of the study findings. The participants represented samples of convenience
with one of four disability diagnoses. Thus, they are not necessarily representative of the
populations of individuals who have these diagnoses and chronic pain. These considerations
provide further support for the need to replicate the analyses in additional samples of
individuals with chronic pain in order to determine the reliability of the findings.
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Another issue concerns the amount of overlap found between the NRS and VRS in the
current study (7= .64, indicating 41% of overlapping variance), and the fact that research
shows that this overlap can vary widely from sample to sample. Some studies show
associations stronger than that found in the current study. For example, Sendlbeck and
colleagues [41] reported correlation coefficients between .80 and .82 between these
measures assessed at three different time points in a sample of patients with rheumatoid
arthritis. Such strong relationships have also been found in samples of patients with chronic
cancer-related pain [42] and students rating the intensity of experimentally-induced pain in
the laboratory [43]. On the other hand, coefficients less than this have been reported in a
sample of patients with chronic pain attending a comprehensive pain treatment program (r
= .52 [44]], individuals with spinal cord injury and chronic pain (Spearman’s rho = .38 [45])
and youths with physical disabilities and chronic pain (r = .33 [46]). It is possible, even
likely, that the factors which influence pain ratings may play a larger role in some samples
than others, and that the strength of associations among different pain rating scales may
indicate the extent of that influence (i.e., a weaker association among different measures
may reflect a greater impact of factors other than pain intensity to play a role in the rating
provided by respondents). Overall, though, these findings of variability in the strength of the
associations among pain measures do not detract from the primary finding of the current
study; measures of “pain intensity” likely reflect more than just the magnitude of pain.
Researchers and clinicians would do well to keep this in mind when interpreting the scores
from such measures.

Acknowledgments

Support: This research was supported in part by grant number P01 HD33988 from the National Institutes of
Health, National Institute of Child Health and Human Development (National Center for Medical Rehabilitation
Research). Financial support for this project was provided by grants from Spanish Ministry of Economy and
Competitiveness (PS12012-32471, PSI12015-70966-P), Obra Social de Caixabank and RecerCaixa awarded to JM.
JM’s work is supported by the /nstitucio Catalana de Recerca i Estudis Avangats (ICREA-Académia), and
Fundacion Griinenthal. RV’s work is supported by a Beatriu de Pin6s Postdoctoral Fellowship (2014 BP-A 00009)
granted by the Agency for Administration of University and Research Grants (AGAUR), grant R2B from
Universitat Rovira i Virgili provided travel support. SG is supported by a doctoral grant from MINECO.

References

1. Hjermstad MJ, Gibbins J, Haugen DF, Caraceni A, Loge JH, Kaasa S. Pain assessment tools in
palliative care: an urgent need for consensus. Palliat Med. 2008; 22:895-903. [PubMed: 18799513]

2. Ostelo RW, de Vet HC. Clinically important outcomes in low back pain. Best Pract Res Clin
Rheumatol. 2005; 19:593-607. [PubMed: 15949778]

3. Jensen, MP., Karoly, P. Self-report scales and procedures for assessing pain in adults. In: Turk, DC.,
Melzack, R., editors. Handbook of pain assessment. New York: Guilford Press; 2011. p. 19-44.

4. Turk DC, Dworkin RH, Allen RR, Bellamy N, Brandenburg N, Carr DB, Cleeland C, Dionne R,
Farrar JT, Galer BS, Hewitt DJ, Jadad AR, Katz NP, Kramer LD, Manning DC, McCormick CG,
McDermott MP, McGrath P, Quessy S, Rappaport BA, Robinson JP, Royal MA, Simon L, Stauffer
JW, Stein W, Tollett J, Witter J. Core outcome domains for chronic pain clinical trials: IMMPACT
recommendations. Pain. 2003; 106:337-345. [PubMed: 14659516]

5. Kremer E, Atkinson JH, Ignelzi RJ. Measurement of pain: patient preference does not confound
pain measurement. Pain. 1981; 10:241-8. [PubMed: 7267140]

6. Benesh LR, Szigeti E, Ferraro FR, Gullicks JN. Tools for assessing chronic pain in rural elderly
women. Home Healthc Nurse. 1997; 15:207-11. [PubMed: 9110684]

Clin J Pain. Author manuscript; available in PMC 2018 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Jensen et al.

Page 11

7. Herr KA, Mobily PR. Comparison of selected pain assessment tools for use with the elderly. Appl
Nurs Res. 1993; 6:39-46. [PubMed: 8439177]

8. Chambers CT, Craig KD. An intrusive impact of anchors in children’s faces pain scales. Pain. 1998;
78:27-37. [PubMed: 9822209]

9. Tomlinson D, von Baeyer CL, Stinson JN, Sung L. A systematic review of faces scales for the self-
report of pain intensity in children. Pediatrics. 2010; 126:1168-98. [PubMed: 20921070]

10. Hicks CL, von Baeyer CL, Spafford PA, van Korlaar I, Goodenough B. The Faces Pain Scale-
Revised: toward a common metric in pediatric pain measurement. Pain. 2001; 93:173-83.
[PubMed: 11427329]

11. Ware LJ, Epps CD, Herr K, Packard A. Evaluation of the Revised Faces Pain Scale, Verbal
Descriptor Scale, Numeric Rating Scale, and lowa Pain Thermometer in older minority adults.
Pain Manag Nurs. 2006; 7:117-25. [PubMed: 16931417]

12. Taylor LJ, Harris J, Epps CD, Herr K. Psychometric evaluation of selected pain intensity scales for
use with cognitively impaired and cognitively intact older adults. Rehabil Nurs. 2005; 30:55-61.
[PubMed: 15789697]

13. Sanchez-Rodrigues E, Casterlenas E, De la Vega R, Roset R, Mir6 J. On the electronic
measurement of pain intensity: Can we use different intensity scales interchangeably? Journal of
Health Psychology. in press.

14. Jensen, MP., Karoly, P. Survey of Pain Attitudes: Professional manual. Lutz, FL: Psychological
Assessment Resources; 2008.

15. Cleeland, CS. The Brief Pain Inventory: user guide. Houston, TX: The University of Texas M. D.
Anderson Cancer Center; 2009.

16. Sullivan MJ, Thorn B, Haythornthwaite JA, Keefe F, Martin M, Bradley LA, Lefebvre JC.
Theoretical perspectives on the relation between catastrophizing and pain. Clinical Journal of Pain.
2001; 17:52-64. [PubMed: 11289089]

17. Hirsh AT, Dillworth TM, Ehde DM, Jensen MP. Sex differences in pain and psychological
functioning in persons with limb loss. Journal of Pain. 2010; 11:79-86. [PubMed: 19734105]

18. Ehde DM, Alschuler KN, Osborne TL, Hanley MA, Jensen MP, Kraft GH. Utilization and patients’
perceptions of the effectiveness of pain treatments in multiple sclerosis: A cross-sectional survey.
Disabil Health J. 2015; 8:452—-6. [PubMed: 25899795]

19. Alschuler KN, Jensen MP, Goetz MC, Smith AE, Verrall AM, Molton IR. Effects of pain and
fatigue on physical functioning and depression in persons with muscular dystrophy. Disabil Health
J. 2012; 5:277-83. [PubMed: 23021739]

20. Smith AE, McMullen K, Jensen MP, Carter GT, Molton IR. Symptom burden in persons with
myotonic and facioscapulohumeral muscular dystrophy. Am J Phys Med Rehabil. 2014; 93:387-
95. [PubMed: 24247759]

21. Miro J, Gertz KJ, Carter GT, Jensen MP. Pain location and intensity impacts function in persons
with myotonic dystrophy type 1 and facioscapulohumeral dystrophy with chronic pain. Muscle
Nerve. 2014; 49:900-5. [PubMed: 24415580]

22. Miro J, Gertz KJ, Carter GT, Jensen MP. Pain location and functioning in persons with spinal cord
injury. PM R. 2014; 6:690—7. [PubMed: 24448429]

23. Jensen MP, Widerstrom-Noga E, Richards JS, Finnerup NB, Biering-Sorensen F, Cardenas DD.
Reliability and validity of the International Spinal Cord Injury Basic Pain Data Set items as self-
report measures. Spinal Cord. 2010; 48:230-8. [PubMed: 19786975]

24. Ware, JE., Snow, KK., Kosinski, M. SF-36 health survey: Manual and interpretation guide.
Lincoln: QualityMetric Incorporated; 2000.

25. Cleeland CS, Ryan KM. Pain assessment: global use of the Brief Pain Inventory. Annals of the
Academy of Medicine, Singapore. 1994; 23:129-38.

26. Daut RL, Cleeland CS, Flanery RC. Development of the Wisconsin Brief Pain Questionnaire to
assess pain in cancer and other diseases. Pain. 1983; 17:197-210. [PubMed: 6646795]

27. Osbhorne TL, Raichle KA, Jensen MP, Ehde DM, Kraft G. The reliability and validity of pain
interference measures in persons with multiple sclerosis. Journal of Pain and Symptom
Management. 2006; 32:217-29. [PubMed: 16939846]

Clin J Pain. Author manuscript; available in PMC 2018 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Jensen et al.

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

Page 12

Raichle K, Osborne TL, Jensen M, Cardenas DD. The reliability and validity of pain interference
measures in persons with spinal cord injury. Journal of Pain. 2006; 7:179-186. [PubMed:
16516823]

Rosenstiel AK, Keefe FJ. The use of coping strategies in chronic low back pain patients:
relationship to patient characteristics and current adjustment. Pain. 1983; 17:33-44. [PubMed:
6226916]

Keefe FJ, Brown GK, Wallston KA, Caldwell DS. Coping with rheumatoid arthritis pain:
catastrophizing as a maladaptive strategy. Pain. 1989; 37:51-6. [PubMed: 2726278]

Robinson ME, Riley JL 3rd, Myers CD, Sadler 1J, Kvaal SA, Geisser ME, Keefe FJ. The Coping
Strategies Questionnaire: a large sample, item level factor analysis. Clin J Pain. 1997; 13:43-9.
[PubMed: 9084951]

Jensen MP, Karoly P, Huger R. The development and reliminary validation of an instrument to
assess paitents’ attitudes toward pain. Journal of Psychosomatic Research. 1987; 31:393-400.
[PubMed: 3625593]

Jensen M, Turner JA, Romano JM, Lawler BK. Relationship of pain-specific beliefs to chronic
pain adjustment. Pain. 1994; 57:301-309. [PubMed: 7936708]

Strong J, Ashton R, Chant D. The measurement of attitudes towards and beliefs about pain. Pain.
1992; 48:227-36. [PubMed: 1534165]

Serlin RC, Mendoza TR, Nakamura Y, Edwards KR, Cleeland CS. When is cancer pain mild,
moderate or severe? Grading pain severity by its interference with function. Pain. 1995; 61:277—
84. [PubMed: 7659438]

Meyers, R. Classical and modern regression with applications. 2. Boston, MA: Duxbury; 1990.
Mosele M, Inelmen EM, Toffanello ED, Girardi A, Coin A, Sergi G, Manzato E. Psychometric
properties of the pain assessment in advanced dementia scale compared to self assessment of pain
in elderly patients. Dement Geriatr Cogn Disord. 2012; 34:38-43. [PubMed: 22907210]

Zhou Y, Petpichetchian W, Kitrungrote L. Psychometric properties of pain intensity scales
comparing among postoperative adult patients, elderly patients without and with mild cognitive
impairment in China. Int J Nurs Stud. 2011; 48:449-57. [PubMed: 20817183]

Jensen MP, Karoly P, Braver S. The measurement of clinical pain intensity: a comparison of six
methods. Pain. 1986; 27:117-26. [PubMed: 3785962]

Paice JA, Cohen FL. Validity of a verbally administered numeric rating scale to measure cancer
pain intensity. Cancer Nurs. 1997; 20:88-93. [PubMed: 9145556]

Sendlbeck M, Araujo EG, Schett G, Englbrecht M. Psychometric properties of three single-item
pain scales in patients with rheumatoid arthritis seen during routine clinical care: a comparative
perspective on construct validity, reproducibility and internal responsiveness. RMD Open. 2015;
1:000140. [PubMed: 26719815]

Brunelli C, Zecca E, Martini C, Campa T, Fagnoni E, Bagnasco M, Lanata L, Caraceni A.
Comparison of numerical and verbal rating scales to measure pain exacerbations in patients with
chronic cancer pain. Health Qual Life Outcomes. 2010; 22(8):42.

Ferreira-Valente MA, Pais-Ribeiro JL, Jensen MP. Validity of four pain intensity rating scales.
Pain. 2011; 152:2399-2404. [PubMed: 21856077]

Chien CW, Bagraith KS, Khan A, Deen M, Strong J. Comparative responsiveness of verbal and
numerical rating scales to measure pain intensity in patients with chronic pain. J Pain. 2013;
14:1653-1662. [PubMed: 24290445]

Dijkers M. Comparing quantification of pain severity by verbal rating and numerical rating scales.
J Spinal Cord Med. 2010; 33:232-242. [PubMed: 20737796]

Mir6 J, Castarlenas E, de la Vega R, Solé E, Tomé-Pires C, Jensen MP, Engel JM, Racine M.
Validity of three rating scales for measuring pain intensity in youths with physical disabilities. E J
Pain. 2016; 20:130-137.

Clin J Pain. Author manuscript; available in PMC 2018 May 01.



Page 13

Jensen et al.

(%69) 8 (%¢g) L (%2) € (%) L (%) sz alanas A1sp
(%67) 1€ (%91) €€ (%67) €2 (%G2) €€ (%T12) 92T 218NaS
(%SY) 28 (%SY) 96 (%29) ¥9 (%vv) 85 (%97) 612 31eIapOIN
(%0T) €T (%v2) €5 (%6T) 2 (%ST) 02 (%8T) 80T PIIIN

(%) 6 (%6) 0z (%) 6 (%6) 2T (%8) 05 priw Asep

(w2) 2 (%2) § %7 (%2) 2 (%2) 01 aUON

A111anas ured SYA
(sz2) 806 (§6°2) ov'y (L2187 (zs2) e8v (v vLv Ansualu] ured SUN

(%0) 0 (%1) ¢ (%) T (%0) 0 (%1) € lapue|s| oly1oed

(%g) v (1) € (%2) 2 (%2) 2 (%2) TT ueisy

(%2) ¢ (%0) 0 (D) T (%€) ¥ (%1) 2 UBOLIBUIY/-UBDLIYY

(%b) § (%€) 2 (%) T (%D T (%2) ¥T oluedsiH

(%69) 8 (1) € (%2) 2 (%2) 2 (%€) 5T UeDLIBWY aAllBN

(%06) ZTT (%€6) L6T (%96) 6TT (%e6) €2T (%€6) 185 uelseaned
Aoruyia/eoey
LA
(%L1) T2 (%8T) 6 (%v2) og (%91) 12 (%6T1) TTT [00Y9S aJenpel)
(%S2) 18 (%92) 55 (960€) L€ (9622) 5 (%.2) 8ST arenpelb 868|100
(%1€) 6 (%.2) 88 (9662) 9 (%82) L€ (%62) 0LT abs|100 swos
(%zT) ST (%) ST (%9) £ (%¥T) 8T (%6) S5 |O0YOS [e21UYI8) IO [EUOITEI0A SWOS
(%0T) €T (%z2T) St (%01) 2T (%6) 2T (%vT) 28 a3oy/sienpelb jooyds ybiH
(%e) v (%0) 0 (%) T (%5) £ (%2) ¢T apelf TT - 40T
(%e) € (%0) 0 (%1) T (%2) ¢ (%1) 9 $s9] J0 apelb 6
19A8] uoIyedNpg
(%82) s¢ (%.S) 12T (%S2) €6 (%¥2) 28 (%.¥) 812 USWIOM
(%zl) 16 (%er) 16 (%52) 1€ (9692) 00T (%es) €T€ UsiN
X3S
(92°TT) S¥'8Y (90°€T) 0T'8Y (62°0T) 58'0S (8e'vT) G2'8S (9z'€T) T0°'TS (s1eak ur) aby
(921=N) (z1z=N) (reT=N) (zZeT=N) (¥65 = N) (as) uesiy 3|qelien

(as) uesn 10 (%) N 10S

(as) uesin 10 (%) N AQINN

(as) uesn 40 (%) N SN

(@s) ues 10 (%) N dINY

10 (%) N siuedionaed ||y

Author Manuscript

T alqeL

Author Manuscript

‘syuedionued Apnis ay) Jo uondiiaseq

Author Manuscript

Author Manuscript

Clin J Pain. Author manuscript; available in PMC 2018 May 01.



Page 14

Jensen et al.

‘Ai1anas ured abelane Jo a[eas Buitey [eqJa Julod-9 = SYA ‘Ansusiul ured abesane Jo ajeds Burey [eauswinN 0T—-0 = SHN (iuswdojaasq uoireanp3 [essus9) = 439 810N

A1069189 BUO URY) BI0W 8SIOpUS PINOI sjuedioned se ‘y6S < 01 SwnS
¥

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

Clin J Pain. Author manuscript; available in PMC 2018 May 01.



Jensen et al. Page 15

Table 2

Results of the regression analyses predicting verbal descriptor scale score from 0-10 NRS ratings, sex, age,
and factor scores representing pain interference, catastrophizing, and pain-related beliefs.
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Step and predictor

RZ AR? F-change B

Step 1: 0-10 NRS

40 40 400307 .64

Step 2: 41 .01 434"
Age 09"
Sex -.01
Step3: AT 06 g5t
Pain-Related Dysfunction Beliefs factor Y el
Pain-Related Emotionality Beliefs factor 107"
Biomedical Beliefs factor 107

*
p <.05,

*:

*
p<.01,

Aok

*
p <.001

Note: NRS = Numerical Rating Scale.
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Table 3

Pain severity classification as a function of high and low values on the independent variables identified as
significantly associated with severity ratings.

Verbal pain classification

Pain Intensity (0-10) N(Low/High)* None/Very Mild/Mild (Low/High)* Moderate (Low/High)* Severe/\ery Severe (Low/High)*

Pain-Related Dysfunction Beliefs factor

0-4 281(199/82) 55%/37% 44%/50% 1%/13%
5-6 151 (63/88) 18%/11% 60%/56% 22%/33%
7-10 162 (35/127) 19%4% 69%/36% 23%/57%
Pain-Related Emotionality Beliefs factor
0-4 281 (136/145) 55%/44% 41%/50% 4%/6%
5-6 151 (78/73) 12%/16% 58%/58% 31%/26%
7-10 162 (83/79) 7%/3% 33%/36% 60%/57%
Biomedical Beliefs factor
0-4 281 (152/129) 53%/46% 43%/50% 5%/5%
5-6 151 (73/78) 15%/13% 64%/51% 21%/36%
7-10 162 (72/90) 7%/3% 47%/29% 46%/69%

*
Low = below median and High = above median for the independent variable effect examined.

Note: The effect of each independent variable on the verbal descriptor chosen for each range of pain intensity (0-4, 5-6, or 7-10) is evident in the
differences in percentages in each cell (see text).
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