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Abstract

Background: Research on the role of trait versus state characteristics of a variety of measures
among persons experiencing pain has been a focus for the past few decades. Studying the trait
versus state nature of the Pain Catastrophizing Scale (PCS) and the Patient Health Questionnaire
(PHQ-8) depression scale would be highly informative given both are commonly measured in pain
populations and neither scale has been studied for trait/state contributions..

Methods: The PHQ-8 and PCS were obtained on persons undergoing knee arthroplasty at
baseline, 2-, 6-, and 12-months post-surgery (N=402). The multitrait generalization of the latent
trait-state model was used to partition trait and state variability in PCS and PHQ-8 item responses
simultaneously. A set of variables were used to predict trait catastrophizing and trait depression.
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1.

Results: For total scores, the latent traits and latent states explain 63.2% (trait=43.2%;
state=20.0%) and 50.2% (trait=29.4%; state=20.8%) of the variability in PCS and PHQ-8,
respectively. Patients with a high number of bodily pain sites, high levels of anxiety, young
patients, and African American patients had high levels of trait catastrophizing and trait
depression. The PCS and the PHQ-8 consist of both enduring trait and dynamic state
characteristics, with trait characteristics dominating for both measures.

Conclusion: Clinicians and researchers using these scales should not assume the obtained
measurements solely reflect either trait or state-based characteristics.

Significance: Clinicians and researchers using the PCS or PHQ-8 scales are measuring both
state and trait characteristics and not just trait or state-based characteristics.

INTRODUCTION

The role of relatively stable personality-based traits versus situational state characteristics,
particularly when pain is experienced, has been a target for research for the past few
decades.[8,21,45,46] Pain catastrophizing, a maladaptive cognitive coping style that leads to
a magnified threat level when considering potentially painful events [43,45] and depression,
a mental health disorder that frequently co-occurs with pain, [28,29,37] have been the focus
of much of this work.

Researchers have used a variety of study designs to disentangle the impact of trait versus
state characteristics on pain catastrophizing and depression. For example, some experimental
pain studies have conceptualized pain catastrophizing as either dispositional (trait) or
situational (state).[7,20,32,33] The Pain Catastrophizing Scale (PCS), which asks subjects to
recall past painful experiences when they feel pain, has been considered a measure of trait-
based pain catastrophizing.[44] The PCS thus elicits patients’ responses that reflect on their
clinical pain. A state-based catastrophizing measure (i.e., the Situational Catastrophizing
Scale (SCS)),[7] adapted from the original PCS, was designed to assess responses
immediately after an experimentally induced pain procedure.[3,17] The assumption here is
that the PCS scores reflect trait catastrophizing in the absence of an experimental pain
stimuli or intervention while the SCS captures state catastrophizing. The validity of this
assumption has not been tested.

Other studies have used longitudinal designs to argue that because changes in pain and pain
catastrophizing are associated, pain catastrophizing should be considered a situational state
characteristic.[30,47] Longitudinal studies of depression suggest a similar pattern with
reductions in pain demonstrating strong bi-directional associations with reductions in
depression.[29]

The extent to which the PCS or the Patient Health Questionnaire (PHQ-8) depression scale,
[25] capture trait versus state components has not been examined. Trait versus state
performance characteristics of a scale has potentially important implications. Scales that
capture a greater percentage of state versus trait characteristics, for example, may be more
responsive to changes in a patient’s status.
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A trait is a stable disposition while a state reflects occasion-specific fluctuations and is
influenced by situational factors.[45] A method for disentangling contributions of state
versus trait characteristics of a scale is the family of latent state-trait modeling approaches.
[15,38] These analytic methods partition out stable (i.e., trait) versus labile (i.e., state)
components of each item comprising a scale and estimates the overall contribution to each
component. Our purposes were to: 1) determine the percentage contribution of trait versus
state components for both the PCS [44] and the PHQ-8 depression measures,[25] and 2)
determine whether the trait component for each measure differs for the following predictor
variables: pain, anxiety, physical function impairment, race/ethnicity, bodily chronic pain
sites, treatment arm and age.

Studying the trait versus state nature of pain catastrophizing and depression would be highly
informative given that depression and pain catastrophizing are commonly quantified using
the PHQ-8 and PCS, respectively, and both contribute to the development and persistence of
chronic pain conditions.[23,32,37] Additionally, neither instrument has been studied to
determine state versus trait contributions. Effectiveness of clinical interventions may differ
in altering either trait or state characteristics. Ability to differentiate trait and state
characteristics of catastrophizing and depression allows for testing if a particular treatment is
more effective for one but not the other characteristic. Additionally, examining the effect of
factors other than treatments (stress, individual or societal events, etc.) on depression and
pain may depend on the degree to which a measure captures state vs. trait aspects of a
symptom. Knee arthroplasty surgery results in large group-level improvements but also large
variation in extent of individual-level baseline status and improvement in pain and function
following surgical recovery.[12,13,31] Substantial between-person baseline variation and
mean change over time in depression and pain catastrophizing also are found in KA.
[18,30,40,47] It is therefore an ideal patient group for the study of trait versus state
characteristics of these measures.

Our purpose was to determine the extent to which the PCS and the PHQ-8 measure trait

versus state characteristics. We partitioned the variances of the PCS and PHQ-8 into trait
versus state contributions and we expected to find that the measures reflect both trait and
state characteristics.[10,15]

2. METHODS

2.1 Study Design and Participants

The current study is a secondary analysis of our Knee Arthroplasty Skills Training
(KASTPain) trial. The protocol and full results of the trial have been reported elsewhere.
[39,40] Our study was a three-arm randomized clinical trial conducted at five sites (Duke
University, New York University Medical Center, Virginia Commonwealth University, Wake
Forest University, and Southern Illinois University). Institutional review boards from all sites
approved the study and all participants signed consent forms prior to participation.

To be admitted, participants were aged 45 years or older, diagnosed with osteoarthritis, and
had their arthroplasty surgery scheduled 1-8 weeks after consent. Participants had to be
English speaking and scored 16 or greater on the Pain Catastrophizing Scale. Patients were
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excluded if they were scheduled for bilateral knee surgery or revision surgery, had hip or KA
within 6 months of the surgery of interest, had been diagnosed with inflammatory arthritis
(e.g., rheumatoid arthritis), planned to have hip or KA within 6 months after the index knee
surgery, scored =20 on a depression screener indicating severe clinical depression[41] or
scored <2 on a cognitive screener indicating cognitive deficit.[6]

The main trial findings indicated that there was no effect of either pain coping skills or
arthritis education relative to usual care on the primary outcome (i.e., Western Ontario and
McMaster Universities (WOMAC) Pain scale)[2] and all secondary outcomes (e.g.,
WOMAC Function, Pain Catastrophizing Scale, physical performance measures).[22,23]

2.2 Randomization and Masking

Briefly, participants were randomized using permuted block sizes of three or six, stratified
by surgeon. This randomization approach ensures that variation attributed to surgeon and
site in a variety of known and unknown factors (e.g., operative/postoperative anesthesia and
pain control, surgical technique) is balanced among treatment groups. We used the REDCap
web interface to reveal randomized group assignment after baseline data collection.
Participants and interventionists were not blinded. Data collectors, surgeons and
investigators were blinded to group assignment until data collection was completed.

2.3 Interventions

The three treatment arms were usual care, pain coping skills training or arthritis education.
Usual care consisted of usual postoperative rehabilitation. Participants randomized to either
pain coping skills training or arthritis education received usual postoperative rehabilitation
and in addition, received eight, 50-minute sessions of one-on-one instruction delivered over
an approximate 2-month perioperative period beginning approximately 2 weeks pre-surgery.
The first session was delivered in-person and the remaining sessions were delivered by
telephone.

Pain coping skills training was delivered by site physical therapists with at least two years of
clinical experience treating patients with KA. Training consisted of a 2-day training session
conducted by clinical psychologists at Duke University who were highly experienced in the
delivery of pain coping skills training. Physical therapists also relied on a detailed training
manual and regular conference calls with the study team to guide the fidelity of treatment
delivery. All treatment sessions were audio-recorded. Local clinical psychologists held
monthly conference calls with physical therapists and monitored treatment delivery by
listening to audiotapes throughout the study.

Anrthritis education was delivered by registered nurses with at least two years of experience
in the care of persons with osteoarthritis. Nurses were trained by DLR using a detailed
manual. This treatment arm was designed to account for treatment effects attributable to
similar amounts of time and attention from a caring provider. By comparing treatment
effects in the arthritis education arm to that in the pain coping arm, we could determine
effects attributable to the presumed active ingredient under study, pain coping skills. More
detail on the trial was well as the treatment manuals is provided in the main paper.[40]
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2.4 Follow-up

Trained data collectors, blind to treatment group, collected all baseline data (in person) and
follow-up data by telephone (using up to 8 attempts) at 2 months, 6 months and 12 months

following surgery, the primary endpoint. Participants were compensated $50 at baseline and
$80 for completing all follow-up assessments.

2.5 Depression and Pain Catastrophizing Measures

The Patient Health Questionnaire (PHQ-8) contains 8 items and was used to quantify extent
of depressive symptoms.[27] For each depressive symptom, respondents are asked how often
they have been bothered by it in the past 2 weeks, with responses being not at all, several
days, more than half the days, and nearly every day; thus each item is scored from 0 to 3.
The PHQ-8 corresponds highly with the well validated PHQ-9,[25,48] has identical severity
thresholds, and is scored from 0 to 24 with higher scores indicating more severe depressive
symptoms.

The 13-item Pain Catastrophizing Scale (PCS) is one of the best validated and widely-used
catastrophizing measures.[44] Respondents are asked to what degree they experience of 13
specific thoughts or feelings when they are in pain. Each item is scored 0 to 4 with response
options being not at all, to a slight degree, to a moderate degree, to a great degree, or all the
time. The PCS total score ranges from 0 (no catastrophizing) to 52 (very high pain
catastrophizing). Both the PCS and the PHQ-8 were measured at baseline and 2 months, 6
months and 12 months following surgery by data collectors who were blinded to treatment
arm.

2.6 Other Measures

Anxiety was assessed the 7-item Generalized Anxiety Disorder (GAD-7) scale which has
been shown to be a valid severity measure for not only generalized anxiety disorder but other
common anxiety disorders as well.[26] Pain severity and physical function were assessed
with the Western Ontario and McMaster Universities Osteoarthritis (WOMAC) scales for
which higher scores indicate worse pain and greater functional difficulty, respectively. We
used a fibromyalgia diagnostic screening instrument that asked participants to identify each
of the 16 areas on their body they were experiencing pain for at least the prior 3 months
including, for example, the low back, neck, right shoulder right hip, and right upper leg
(below hip to knee).[1,35]

2.7 Predictors of Interest

The seven baseline predictors of interest were treatment arm, age, race (dichotomized to
either African American or non-African American), anxiety, physical function, pain severity,
and number of bodily pain sites. These variables were chosen based on prior evidence of
associations with depressive symptoms and catastrophizing.[2,9,24,34,35,42]

2.8 Statistical Analysis

The latent trait-state model has been used to partition trait, state and error (residual)
components of constructs including depression.[10,11,15] The latent trait-state models are

Eur J Pain. Author manuscript; available in PMC 2021 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Dumenci et al.

Page 6

parametric representation of inter-individual differences in intra-individual change.
[10,11,15,16] We used the multitrait generalization of the latent trait-state model to partition
trait and state variability in PCS and PHQ-8 individual item responses simultaneously.[16]
Aside from trait and state, all other sources of variability in item responses were subsumed
under item residuals. We used diagonally-weighted least squares estimator (WLSMV) and
the y* parameterization (i.e., the underlying continuous latent response variate) in model
estimation to explicitly take account of the ordinal response format of PCS and PHQ-8
items.

The model involved four first-order time-specific PCS and four PHQ-8 factors accounting
for the variability of y* in their respective scales. The trait PCS and trait PHQ-8
contributions were defined as second-order factors (traits) accounting for the covariances
among the respective first-order factors, hence the partitioning of covariances among the
first-order factors into traits and the first-order factor disturbances (states). States capture
time effect and person X time interactions. Conceptually, this means that at one extreme, the
occasion-specific factors are uncorrelated. That is, a construct measured at a specific
occasion is unrelated to (or unpredictable from) the measurement of the same construct at all
other occasions. In this case, the construct is considered as purely state. At the other
extreme, the first-order occasion-specific factors are perfectly correlated. That is, the
measurement of a construct on one occasion tells us everything about this construct at all
other occasions. In this case, the construct is considered as purely trait. Between the two
extremes, the multitrait generalization of the latent trait-state model allows constructs to
have both trait (common across all occasions) and state (occasion specific) characteristics.
Such phrases as “individual situational stability” and “individual situational variability”
often correspond to the latent trait and latent state variables in the latent trait-state model.

As a part of the research design, participants with PCS scores < 16 were excluded. Thus, in
the current study, PCS items were treated as censored variables for the low scores. For the
PCS items, we used tobit modeling with below censoring, which is a standard and well
accepted likelihood model to take into account design-based censoring when study data
comprises truncated data (i.e., as in our parent study, baseline data did not include PCS score
of less than 16)[5] The small amount of missing data (e.g., 90% retention at 12-month
follow-up) was handled with the full information maximum likelihood method. Due to the
cluster sampling of patients within surgeons, we used the Huber and White sandwich
estimator to obtain correct test statistics and standard errors. In the prediction model, we
added five predictors of both trait catastrophizing and trait depression to the first model.
Parenthetically, the simultaneous prediction of trait and state variables results in a
parametrically under-identified model and therefore the focus was solely on prediction of
trait characteristics

3. RESULTS

A total of 402 patients consented to participate of whom 384 underwent knee arthroplasty. A
total of 267 (66%) were female, 143 (34%) were African American and the mean number of
baseline chronic bodily pain sites was 5.5 (sd = 4.0). Mean age of the sample was 63.2 (sd =
8.0) years. The mean baseline PHQ-8 score was 6.0 (sd = 5.0) and the mean PCS score was
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30.0 (sd = 9.3). Baseline characteristics of the sample are summarized in Table 1 while
baseline and follow-up data for the PCS and PHQ-8, are summarized in Table 2.

The fitting of a multitrait-multioccasion generalization of the latent trait-state model of
catastrophizing and depression converged properly. The model fit was adequate: x 2=3,706,
df=3,393, p<.001; RMSEA=0.015; 90% CI = 0.011 — 0.018; CFI=0.937; TLI=0.935. Item-
level trait, state, and residual variance partitioning appears in Table 3. For all items, trait
variability is larger than state variability. Item variability due to both trait and state is larger
for catastrophizing items than depression items.

Overall results from variance partitioning are depicted in the Figure. For both
catastrophizing and depression, the trait - state variance ratio was approximately 2:1 for the
PCS and 3:2 for the PHQ-8 scores indicating that both sets of test scores reflect enduring
trait-like characteristics more than situational or state-like characteristics. The
catastrophizing scores reflect greater amount of both trait and state characteristics than the
respective depression scores. Overall, the latent traits and latent states explain 63.2%
(trait=43.2%; state=20.0%) and 50.2% (trait=29.4%; state=20.8%) of the variability in PCS
and PHQ-8, respectively.

In a second model, we re-estimated the multitrait generalization of the latent trait-state
model of catastrophizing and depression with anxiety, physical function impairment, pain
severity, and number of bodily pain sites, age, race/ethnicity, and treatment status as the
predictors of latent trait catastrophizing and trait depression. Standardized path coefficients
are displayed in Table 4. Chronic bodily pain sites, anxiety, age, and race/ethnicity were
significant predictors of both trait catastrophizing and trait depression. Specifically, patients
with higher anxiety or a greater number of bodily pain sites as well as younger or African-
American patients had higher levels of trait catastrophizing and trait depression than those
with lower anxiety, fewer bodily pain sites, older patients, and patients who were not self-
identified as African American. Poorer physical functioning was associated with higher trait
catastrophizing but not depression. Neither trait catastrophizing nor depression differed
significantly between treatment groups or by pain severity.

4. DISCUSSION
4.1 Main findings

Our study had several clinically important and novel findings. First, clinicians should be
aware that both state (i.e., situational) and trait (i.e., dispositional) features contribute to PCS
and PHQ-8 measures. Second, trait contributions were larger than that of state characteristics
for both measures. Therefore, when clinicians use these scales to quantify extent of pain
catastrophizing or depressive symptoms at a point in time during the plan of care, the
measures reflect both state and trait characteristics with trait characteristics being more
dominant. Third, trait-based catastrophizing and depression was higher in patients who are
younger, African-American, and those with higher anxiety, or have a large number of bodily
pain sites.
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4.2 Comparisons to prior evidence

Our study is the first to our knowledge to use a latent trait-state model to simultaneously
estimate both state and trait contributions to the PCS and the PHQ-8. Other depression
scales have been studied for state/trait contributions and reported somewhat similar findings.
For example, the child and parent versions of the Children’s Depression Inventory (CDI)
[10] and the Center for Epidemiological Studies-Depression inventory (CES-D) [15]
captured both state and trait characteristics. The CES-D was found to reflect approximately
equal trait and state characteristics in adolescents.[15] The CDI, on the other hand, shows
different patterns of trait/state contributions depending on the age of the participant. For
children, dynamic state characteristics of the CDI dominate while for adolescents and adults
completing the age-appropriate versions of the CDI, stable trait characteristics dominate.[10]
Evidence suggests contributions of state versus trait characteristics of depression measures
may vary with younger children demonstrating greater state characteristics while adolescent
and adult responses reflecting a greater percentage of stable trait characteristics. These data
combined with our findings also suggest that state and trait contributions to depression
scores likely vary depending on the age of the sample and the scale being studied. We
previously reported no treatment effect between three arms when the outcomes are
potentially comprised of traits and states.[40] We replicated no treatment effect on
catastrophizing and depression traits after partialling out the states in this study.

4.3 Clinical and research-based relevance

The extent to which the PCS or the PHQ-8 reflect stable trait or situational state
characteristics does not necessarily inform longitudinal mean-level change in these
measures. For example, in the main results from our knee replacement trial from which our
current data is derived,[40] PCS scores demonstrated substantial change from a mean of
30.0 (sd = 9.3) preoperatively to a mean of 6.8 (sd = 11.2) one-year following surgery.
Smaller but still potentially important changes occurred with PHQ-8 scores, from a mean of
6.0 preoperatively to a mean of 3.2 one year post surgery. While PCS and PHQ-8 scores at a
single time point reflect mostly a stable trait more so than a dynamic state, the participants’
life situations and particularly their knee pain severity also changed substantially over the
study period and this likely led to substantial changes in both the PCS and PHQ-8. For
example, WOMAC Pain scores improved by almost 75% (from a mean of 11.39 at the
preoperative visit to a mean of 3.07 one year following surgery) and 74.9% of the sample
reported being satisfied with their outcome one-year following surgery. Presumably stable
traits are known to change over time, particularly following important life events [4] and in
the presence of chronic pain.[21]

In our view, it is important not to equate a score’s propensity to reflect trait and state
characteristics at a point in time with the extent to which scores change over time. A
patient’s score can change over time, sometimes dramatically as our study illustrated, in
spite of the fact that the majority of the score at a point in time reflects trait characteristics.

Prior research has suggested that because the PCS scores improve over time as pain
decreases, that the scale reflects a situational state and that the scale does not reflect trait-
based characteristics.[30,47] Our data fundamentally question these assumptions and
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provide strong evidence to indicate that in spite of sometimes substantial changes over time
for some patients, the PCS and the PHQ-8 capture stable trait characteristics along with a
smaller but likely still important proportion of state characteristics. Clinicians should not
assume that score changes in PCS or PHQ-8 scores indicate that the measures only capture
situational state characteristics. A larger proportion of PCS and PHQ-8 scores reflect trait
more than state characteristics.

Investigators conducting experimental pain studies have developed pain catastrophizing
measures with the intent of capturing trait versus state characteristics when testing responses
to experimentally induced pain.[7,19] Our data question the scientific premise for using the
PCS and modified versions of the PCS for inferring pure trait versus state pain
catastrophizing. It is likely that these measures reflect both trait and state characteristics.
Additionally, our findings indicate neither individual items nor summary scores for the PCS
or PHQ-8 should be used to inform inferences regarding pure state versus trait
characteristics.

4.4 Study limitations and generalizability

While our study has substantial strengths including a reasonably large sample with four
measurement occasions over a one-year period, there are some important limitations. We
studied only persons undergoing knee arthroplasty and depression symptoms were relatively
mild; however, at all time points, we had a full range of depressive symptom scores from no
depressive symptoms to severe depressive symptoms. Timeframes of interest vary for the
two measures (i.e., patients are asked to consider the prior two weeks for the PHQ-8 and no
timeframe is mentioned in PCS instructions) and we were unable to determine the role
timeframe played in trait versus state contributions for the two measures. Our analytic
approach only provides estimates of state versus trait characteristics for the sample as a
whole over the one-year period and not for individual participants. Our study also does not
consider individual person effects of day-to-day life situations and stressors. To make
inferences about day-to-day individual effects of mood and behavior, a dynamic structural
equation modeling approach, with much more frequent data collection, would be
appropriate.[49] We had a restricted range of PCS scores preoperatively because of our
inclusion criteria. However, all follow-up PCS score ranges covered the full extent of pain
catastrophizing from none to severe. We treated all PCS items as censored at the lower end
of the scale and used tobit modeling to properly address the 16 or greater PCS inclusion
criterion in our analyses. We cannot exclude the possibility that our findings may have been
influenced by these sample characteristics and patterns of change. It is important to replicate
our findings on samples of patients with different disorders and full ranges of PCS and
PHQ-8 scores across all measurement occasions. As a variance partitioning method, latent
trait-state models are not suitable for making inferences about mean changes. We have
addressed the mean change issues in pain, pain catastrophizing and depression using a
variety of statistical models.[14,29,40] Given the four measurement occasions over a period
of one year, the states are defined as occasion-specific variability unaccounted for by the
stable traits. As such, states may not necessarily be interpreted as the variability in people’s
day to day life situations. To make inferences about day to day changes in mood and
behavior, definition of states adopted in dynamic structural equation modeling (DSEM),
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which require intensive data collections (e.g., hourly, daily), may be more appropriate as it
allows for making inferences about traits and states in each and every person.[49] Finally,
our analysis of predictors was limited because the analytic approach precludes simultaneous
identification of predictors of both trait and state characteristics. State-based predictors of
PCS and PHQ-8 scores are unexplored in our study.

5. Conclusions

Our study demonstrated that the PCS and the PHQ-8 consist of both enduring trait and
dynamic state characteristics but both measures reflected enduring trait characteristics more
so than dynamic state characteristics for both the summary scores and for individual items.
Clinicians and researchers using these scales are measuring both state and trait
characteristics and not purely trait or state-based characteristics when using either the PCS
or PHQ-8. Effectiveness of clinical interventions may differ in altering either trait or state
characteristics. Trialists interested in testing the efficacy of interventions should consider
whether the intervention is designed to impact trait or state characteristics of catastrophizing
and depression. Instrument selection may by driven, in part, by whether a particular
treatment is more effective for one but not the other characteristic.
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What is already known about this topic?

. Catastrophizing and depression scales are often assumed to measure either
trait or state characteristics.

. Trait versus state components of depression scales differ as a function of age.

What does this study add?

. The trait - state variance ratio was 2:1 for catastrophizing and 3:2 for
depression.
. Bodily pain sites, anxiety, young, and African American patients had high

levels of trait catastrophizing and trait depression.
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Figure:

The Figure illustrates the Partitioning of Trait versus State Variability of Pain
Catastrophizing Scale and the Patient Health Questionnaire-8 Depression Scale over Four
Measurement Occasions
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Table 1.
Characteristics of the Sample Prior to Surgery
Baseline Characteristics (n =402)
Age, mean (SD) 63.2 (8.0
Sex (female), N (%) 267 (66)
Body mass index (Kg/m?), mean (SD) 323 (6.2)
Race or ethnic group, N, (%)
White 249 (59)
African American 143 (34)
Hispanic 13 ?3)
Asian 8 2)
Declined? 6 @
Current Income, N (%)
<$10,000 42 (10)
$10,000 to $24,999 84 (21)
$25,000 to $49,999 91 (23)
$50,000 to $99,999 94  (23)
$100,000 or > 53 (13)
Declined 38 (10)
Current work status, N (%)
Employed 132 (33)
Not working in part due to health problems 102 (25)
Not working for other reasons 167  (42)
Declined 1 (02
Education, N (%)
Less than high school 26 (7)
High school graduate 91 (23)
Some college 103 (26)
College degree or higher 182  (45)
Marital Status, N (%)
Married 197 (49)
Divorced 80  (20)
Never Married 49 (12)
Widowed 47 (12)
Separated 20 (5)
Member of an unmarried couple 7 )
Declined 2 1)
Current smoker (yes) N, (%) 47  (12)
Health History
Modified Charlson comorbidity, mean (SD)b 87 (41
Knee pain duration, median years (IQR) 6 (3-15)
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Baseline Characteristics (n =402)
Opioid use at baseline, N, (%) 121 (32)
Psychological Health
Patient Health Questionnaire (PHQ-8), mean (SD)C 60 (0
Generalized Anxiety Scale (GAD-7), mean (SD)d 54 (49
Pain Catastrophizing Scale, mean (SD)' 300 (99
Outcome Scores
WOMAC Pain Scale, mean (SD)f 114 (34
37.2  (11.6)

WOMAC Physical Function, mean (SD)Y

Abbreviations: WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index

aRace/ethnicity category of “Other” indicates, other (not specified), or missing. Sum may equal > 100% because of multiple categories.

bModified Charlson Comorbidity score range is 0 to 45. Higher scores equate to greater comorbidity burden.
CPHQ—B score range is 0 to 24. Higher scores equate to more depressive symptoms.

dGAD—? score range is 0 to 21. Higher scores equate to more anxiety.

eArthritis Self Efficacy Scale score range is 0 to 80. Higher scores equate to more self-efficacy.

WOMAC Pain Scale score range is 0 to 20. Higher scores equate to more function limiting pain.
gWOMAC Function scale range is 0 to 68. Higher scores equate to more difficulty with functional activities.
hShort Physical Performance Battery score range is 0 to 12. Higher scores equate to better performance.

Pain Catastrophizing Scale range is 0 to 52. Higher scores equate to more pain catastrophizing.
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Table 3.

Variance partitioning of items in the Pain Catastrophizing Scale (PCS) and Patient Heath Questionnaire-8

(PHQ-8)

Trait (%) State (%) Residual (%)

Catastrophizing (PCS)

1. Worry about pain ending. 42.13 18.50 39.37
2.Can’tgoon. 40.66 16.44 43.00
3. Terrible and never getting better. 47.23 19.45 33.32
4. Awful and overwhelms 50.74 26.52 22.74
5. Can’t stand it 50.78 22.02 27.20
6. Become afraid pain get worse. 39.99 17.41 42.60
7. Think of prior pain. 32.22 15.78 52.10
8. Anxious for pain to go away. 38.17 16.10 45.73
9. Can’t keep it out of my mind. 46.12 22.48 31.40
10. Keep thinking about how much it hurts. 47.90 22.97 29.13
11. Keep thinking how badly want pain to stop. 37.80 24.79 27.41
12. Nothing I can to do reduce pain. 41.40 18.42 40.18
13. Something serious might happen. 37.30 18.80 43.90
Depression (PHQ-8)
1. Little interest in doing things 32.66 20.52 46.82
2. Feeling down, hopeless 38.11 30.89 30.40
3. Trouble sleeping, too little or too much 21.53 13.47 64.90
4. Feeling tired, little energy 29.58 19.68 50.74
5. Poor appetite or overeating 21.78 14.58 66.64
6. Feeling bad about yourself 33.89 26.34 39.77
7. Trouble concentrating 30.13 22.07 47.80
8. Moving or speaking too slowly 27.21 18.67 54.12
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Predictors of trait catastrophizing and trait depression from the multitrait-multioccasion extension of the latent

trait-state model

Trait
Predictor Catastrophizing  Depression
H 1 A A Ak
Anxiety severity 0.27 0.52
1 H 1 HA A Ak
Number of bodily pain sites 016 019
H 1 *ok *
Race (African American) 017 012
HAA HAAA
Age -0.18 -0.13
Physical function impairment 0.20 ** 0.03"
Pain severity -0.07™ 0.04ns
Treatment 0.01"s -0.03"
p<0.05
HA
p<0.01
AAA
p<0.001;

NS=not significant.

Eur J Pain. Author manuscript; available in PMC 2021 September 01.



	Abstract
	INTRODUCTION
	METHODS
	Study Design and Participants
	Randomization and Masking
	Interventions
	Follow-up
	Depression and Pain Catastrophizing Measures
	Other Measures
	Predictors of Interest
	Statistical Analysis

	RESULTS
	DISCUSSION
	Main findings
	Comparisons to prior evidence
	Clinical and research-based relevance
	Study limitations and generalizability

	Conclusions
	References
	Figure:
	Table 1.
	Table 2.
	Table 3.
	Table 4.

