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Abstract \
Objectives: Social and interpersonal factors impact the trajectory of chronic pain. We previously developed and validated a 2-
factor, 7-item measure to assess interpersonal factors, including relationship guilt and worry and difficulty prioritizing self-care in
chronic pain. Here, we confirm the factor structure and examine the sex invariance of the two-factor structure of the CARE Scale-7.
Methods: Data were collected as part of routine clinical care at a tertiary pain clinic using the Collaborative Health Outcomes
Information Registry. Patient participants (67% women) were predominantly middle-aged (M = 50.9 years, SD = 17.8), married
(65.2%), and White/non-Hispanic (565.7%). Data included demographics, pain characteristics, CARE Scale-7, pain catastrophizing,
and Patient-Reported Outcomes Measurement Information System psychological and physical function measures. Confirmatory
factor analysis was conducted to validate the factor structure of the CARE Scale, and a stepwise approach to measurement
invariances by sex examined configural, metric, and scalar invariance.

Results: Internal consistency of the scale items ensured suitability for factor analyses. Confirmatory factor analysis findings revealed
an overall good fit of the 2-factor model among males and females and that CARE Scale-7 is in fact sex invariant. Finally, CARE
Scale-7 showed convergent validity with pain-related outcomes.

Discussion: The CARE Scale is the first validated instrument to assess self-care in both sexes among patients with chronic pain.
The subscale of difficulty prioritizing self-care emerged as a potentially unique factor that should be integrated in clinical assessment.
CARE Scale may facilitate standardized measurement in research and clinical contexts, which may inform a comprehensive
treatment focus that integrates individualized self-care planning.
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1. Introduction

Social and interpersonal factors have been shown to impact the
trajectory of pain. Among patients with chronic pain conditions,
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higher levels of perceived support are inversely related to
distress,?® pain after surgery,'® severe pain,2>2%4° depressive
symptoms,?32° pain catastrophizing,® and functional disability.2°
Literature on spousal relationships suggests a complicated
dynamic between chronic pain patients and their spouses. For
example, in patients with rheumatoid arthritis, those in well-
adjusted marriages with strong emotional support report less
pain and better functioning.®*3” Self-reported spousal support in
men with chronic pain conditions also mediated the negative
impact of pain.?* At the same time, higher spousal hostility,
negative spousal responses, and solicitous support are associ-
ated with increases in pain and increased pain catastrophizing in
chronic pain conditions.*3°3* Importantly, 73% of individuals
with chronic pain endorse feeling like a burden to their partners.?®
Higher levels of perceived partners’ burden are associated with
greater pain intensity, functional disability, depressive symptoms,
and reduced pain self-efficacy.?®

Thus, interpersonal impacts on pain include a dynamic
interplay that extends beyond the presence of social support to
include the quality of such support and one’s emotional
experience regarding the impact of pain on loved ones (eg, guilt).
Although the literature to date has largely focused on the nature of
social support received by the individual with pain, a gap exists in
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characterizing how the person with pain experiences those
relationships through the lens of chronic pain. Indeed, for people
with chronic pain, the relationship contexts and concern for
others in their lives may elicit various emotions (eg, feeling like a
burden) that shape their daily choices and abdication of self-care
behaviors. However, the unique domains of interpersonal re-
lationship worry and ability to prioritize self-care, both of which fit
within the psychosocial model of pain, '®32 have not previously
been specifically assessed.

The most common worry among chronic pain patients is
general worry about relationships.'® Anecdotally, patients report
concern about how their chronic pain and pain-related functional
limitations impact their relationships and roles. We developed a
measure to probe this interpersonal construct.’° Relational
contexts are particularly important, given that roughly 53% to
70% of individuals with chronic pain are married or part-
nered.” 82543 pgople with chronic pain who are also caregivers
to dependents may have particular challenges in balancing self-
care with caregiving roles and responsibilities and with navigating
the physical limitations of chronic pain within the context.*® Thus,
relationship worry emerges as a potentially important construct.

Self-care has also been shown to influence the impact of
chronic pain. Large clinical trials show that the use of self-care
and pain self-management techniques attenuates the negative
effects of chronic pain, leading to better outcomes.?*” Recent
research on pain self-management has focused on racial and
sociocontextual factors that impact motivation and engagement
in self-care in African Americans with osteoarthritis.® The authors
concluded that providing patients access to pain self-
management is insufficient in the absence of interventions that
address key barriers to motivation and behavioral in pain self-
management.® To date, exploration of the interpersonal factors
that stand as barriers to motivation and behavioral engagement in
self-care is underappreciated and understudied.

Prioritizing self-care remains a challenge for patients with
chronic pain,®® many of whom may need to navigate the
complexities of vocational, family, and social responsibilities
within the context of medical and pain comorbidities. Studies cite
that 35% to 46% of people with chronic pain are employed, with
vocational responsibilities competing for the patients’ limited
resources.*’*® For example, among patients with diabetes,
those with chronic pain had more difficulty engaging in self-care
behaviors important for reducing diabetes-related complica-
tions.2” Similar findings were observed among older patients with
chronic pain who reported difficulty performing self-management
techniques.?® It is plausible that chronic pain, with its increased
psychological distress and physical disability, presents as a
“competing demand” for both diabetic patients and older adults
for whom chronic pain is more common.?®2” These findings
underscore the importance of identifying factors that impact and
potentially impede self-care for patients with chronic pain.

Toward this end, we developed and validated a measure of
interpersonal factors (the CARE Scale-7) to assess one’s comfort
and ability to prioritize self-care within the context of pain.®° In this
previously published work, the scale was tested in 3 discrete
chronic pain samples (N = 1,452), and exploratory factor analysis
revealed a 7-item, 2-factor solution. All 3 samples were pre-
dominantly female (66.9~83.6%), middle-aged (M = 47-51
years), and married (30.7%-58.1%). About 32.5% to 46.5% of
participants endorsed having dependents. Factor 1 measures
difficulty prioritizing self-care and taps the construct of “external-
ized” care behaviors (ie, attending to the needs of others rather
than self-care). Factor 2 taps the emotional construct of guilt/
worry about the impact of one’s pain on significant relationships
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(ie, | worry a great deal about how my pain impacts my partner
and/or family). Extreme difficulty with both factors was also
reported by about one-third of the total sample, suggesting that
relationship factors significantly impact pain management and
self-care.®® In addition, women endorsed greater difficulty
practicing self-care than men, consistent with prior research. 283!
However, literature on sex differences in self-care in chronic pain
is scarce, and inconsistent across medical conditions,'?+28:31:40
As such, with the current study, we aimed to validate the CARE
Scale in a large clinical sample with sufficient power to test sex
differences (available as supplemental digital content at http://
links.lww.com/PR9/A86).

Thus, the goals of this current study were to: (1) validate the
factor structure and psychometric properties of the CARE Scale
in a sample of patients with chronic pain pursuing treatment at a
tertiary pain clinic; (2) compare the internal consistency of
CARE-7 between male and female patients; (3) assess whether
CARE-7 scale would be sex invariant; and (4) confirm the
convergent validity of the CARE Scale by examining its
relationship to other measures for pain, pain-related interfer-
ence, and emotional distress.

2. Methods
2.1. Procedures

Data were collected as part of routine clinical care procedures at
the Stanford Pain Management Center using the Collaborative
Health Outcomes Information Registry, an open-source registry
for assessing patients’ general and pain-related health status
(https://choir.stanford.edu). Most of the measures administered
in the Collaborative Health Outcomes Information Registry remain
constant over time, but new measures are occasionally added or
deleted to meet research and clinical goals. Study data were
collected from 2,096 consecutive patients who presented for
initial medical evaluations, provided demographic information,
and completed the CARE Scale-7 between February 2019 and
October 2019. The current data set included any patient aged 18
years or older with any chronic pain condition(s). To represent the
entirety of the clinical population, no exclusion criteria were
applied. This research was approved by Stanford’s Institutional
Review Board.

2.2. Measures

The current study extracted data about demographics and pain
history, including age, sex, marital status, education level,
employment status, race/ethnicity, pain duration, and perceived
cause of pain to understand the sample characteristics. We also
extracted responses to a single clinic questionnaire item, “Please
describe your activities in an average day” for the response
options of “laying in bed all day,” “going to school,” “going to
work,” and “taking care of family.” The last item was used for the
known group validity analysis, which assesses the ability of an
instrument to discriminate among distinct groups.’" In our case,
the CARE-7 total scores are expected to be higher in people who
care for family members. Data for the following measures were
also extracted to examine validity of CARE-7 scale and its
measurement invariance across sex.

2.2.1. CARE Scale-7

The CARE Scale-7 assesses interpersonal factors impacting self-
care behaviors (Cronbach a = 0.81).°° The CARE Scale-7 has
been validated in patients with mixed etiology of chronic pain, as
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well as in both paper-and-pencil and online survey formats. The
CARE Scale-7 consists of 4 items of difficulty prioritizing self-care
and 3 items of relationship guilt/worry. Each item is rated on a
0 (not at all or not applicable) to 4 (to an extreme degree) scale.
The total scores range from O to 28, with higher scores indicating
greater difficulty prioritizing self-care relative to others, or greater
concern or emotional difficulty regarding how their pain impacts
important relationships.

2.2.2. Patient-reported outcomes measurement information
system

The Patient-Reported Outcomes Measurement Information
System (PROMIS) measures are well-validated and widely used
to assess physical and psychosocial health status in patients with
chronic illnesses, including chronic pain.’%°19:15:38 Detajled
information about the measures’ development and validation is
available at http://www.healthmeasures.net. All PROMIS mea-
sures in the current study were administered using computerized
adaptive testing. T-scores were calculated for each patient.
Patient-Reported Outcomes Measurement Information System
instrument item banks for PROMIS Depression, Anxiety, Anger,
Physical Function, Social Isolation, Fatigue, Pain Behaviors, and
Sleep Impairment were administered. Higher scores on each
PROMIS measure generally indicate greater severity of each
symptom domain. However, higher scores on PROMIS Physical
Function indicate better physical functioning.

2.2.3. Patient-reported outcomes measurement information
system pain intensity

Pain intensity was assessed on a numerical rating scale using the
PROMIS Pain Intensity scale.?! Respondents were asked to rate
their average pain intensity over the previous 7 days on a scale of
0 to 10. Assessment of pain intensity using a numerical rating
scale has been supported in prior studies.™

2.2.4. Pain catastrophizing scale

The 13-item pain catastrophizing scale (PCS) was administered
to assess distress regarding the cognition and emotion associ-
ated with actual or anticipated pain.** Previously, we observed a
direct association between the PCS and CARE-7 total scores
(Spearman rho = 0.40, P < 0.05).5°

2.3. Analysis plan and missing data

Cronbach as were computed to examine the internal consistency
of the CARE-7 for male and female patients. Next, confirmatory
factor analysis (CFA) was conducted with AMOS 25. All the other
analyses were conducted with SPSS 26. Weight least square
model was used to examine the two-factor model of the
nonnormally distributed CARE-7 total scores. Model fit was
evaluated for male and female patients, separately, using the x>
statistics with degrees of freedom, Tucker-Lewis Index (TLI),
Comparative Fit Index (CFl), and root-mean-square error of
approximation (RMSEA). A good model fit was defined as P
values of >0.05 for the x? test, TLI and CFl value of >0.95, and
RMSEA of <0.05. An acceptable fit was defined as TLI and CFl
value of >0.90, and RMSEA of < 0.08.394%:46

The following 3 types of measurement invariances by sex were
examined: configural, metric, and scalar invariance by calculating
changes in x2, CFl, and RMSEA. When comparing the
successive model fits between less and more constrained
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models, A CFl < 0.01 and A RMSEA < 0.015'2 were used to
determine measurement invariance because x? test is sensitive to
sample size and the current study has a large sample size.%®

Once measurement invariances were verified, convergent
validity was examined by computing spearman correlations
between CARE-7 scores, pain intensity ratings, the PROMIS
measures T-scores, and PCS scores. For the known group
analysis, univariate analysis of variance was conducted to
compare CARE-7 total scores based on sex, caregiving status,
and their interaction effect.

Data were extracted and analyzed for 2,096 patients who
completed the CARE Scale. Our sample size was sufficient to
conduct CFA for male (n = 677) and female (n = 1,419), both of
which were more than 10 people per parameter estimate.*®
Missing values were observed mainly in demographics, and one
patient did not complete all PROMIS measures. Therefore,
pairwise deletion was used and n was noted if any variables
had missing values.

3. Results

3.1. Sample characteristics

Demographics are summarized in Table 1. The sample was
predominantly middle-aged (M = 50.9 years, SD = 17.8),
married (55.2%), and White/non-Hispanic (55.7%). In addition,
the majority of the study sample had at least a college degree
(66.1%) and reported their employment status as “not
currently working” (56.2%). About one-third of the sample
(35.8%) reported daily care taking of family members. The
mean pain duration was 7.8 years (SD = 10.6), and the
average pain intensity was 5.4 (SD = 2.3) on a 0 to 10 numeric
rating scale. The most common reported causes or types of
pain were nerve-related (n = 965, 46.0%), followed by muscle
(n = 619, 29.5%) and undiagnosed/unknown (n = 613,
29.2%). Detailed information about common chronic pain
diagnoses of our patients are available elsewhere, *>-*% with the
most common pain diagnoses being thoracolumbar pain
(21%), musculoskeletal pain (12%), and fibromyalgia or
myofascial pain (9%).

Significant sex difference was found for age, average pain
intensity, marital status, education, work status, and daily
caretaker role. Compared to female patients, male patients were
older by 2.5 years, t(2094) = —2.99, P = 0.003, and reported
lower levels of average pain of 0.2 points on a 0 to 10 scale,
t(2094) = 2.23, P = 0.026. In addition, more male patients were
married (61.4%), currently working (48.7%), and not having a daily
caregiving role (71.6%).

3.2. Internal consistency

Cronbach as of the current samples were 0.86 for female patients
and 0.83 for male patients, suggesting good internal consistency
for both groups. No bad items were identified because as
remained at 0.83 to 0.85 for female patients and 0.81 to 0.83 for
male patients when items were deleted one at a time.

3.3. Confirmatory factor analysis for male and
female patients

To ensure the model fit for the whole sample (n = 2,096), we first
examined the CFA fit of the Figure 1 model. With errors
correlated, we found TLI was 0.976, CFl was 0.987, and RMSEA
was 0.046 (95% Cl 0.034-0.057), suggesting a good fit.
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Patient demographics.

Total sample (n = 2,096) Female patients (n = 1,419)  Male patients (n = 677)  Mean difference ¢ P
Age 50.9 (17.9) 50.1 (17.8) 52.6 (18.1) -25 —299 0.003
Years in pain 7.8 (10.6) 8.1 (10.9) 7.2 (10.0) 0.9 1.80 0.073
Average pain 5.4 (2.3) 5.5 (2.3 5.2 (2.3 0.2 223 0.026
Total sample, n (%) Female patients, n (%) Male patients, n (%) Mean difference, X2 df P

Marital status™ 35.99 4 <0.001

Single 400 (19.3) 260 (18.5) 140 (21.0)

Married 1,143 (65.2) 733 (62.3) 410 (61.4)

Domestic partnership 126 (6.1) 90 (6.4) 36 (5.4)

Widowed 102 (4.9) 86 (6.1) 16 (2.4)

Divorced or separated 299 (14.4) 233 (16.6) 66 (9.9)
Race/ethnicityt 4.45 4 0.349

White/non-Hispanic 1,098 (55.7) 736 (54.4) 362 (58.4)

Hispanic/Latino 204 (10.3) 151 (11.2) 53 (8.9)

Asian 188 (9.5) 130 (9.6) 58 (9.4)

African American 101 (5.1) 72 (5.3) 29 (4.7)

Others 382 (19.4) 264 (19.5) 118 (19.0)
Education 6.22 2 0.045

High school or less 265 (12.8) 176 (12.6) 89 (13.3)

Some college 642 (31.1) 459 (32.8) 183 (27.4)

College or higher 1,160 (56.1) 764 (54.6) 396 (59.3)
Currently working 917 (43.8) 587 (41.4) 330 (48.7) 10.14 1 0.001
Taking care of family members 750 (35.8) 558 (39.3) 192 (28.4) 23.97 1 <0.001

daily

*Total n = 2,070 for the total, 1,402 for female patients, 668 male patients.
1 Total n = 1,973 for the total, 1,353 for female patients, 620 male patients.
F Total n = 2,067 for the total, 1,399 for female patients, 668 male patients.

Subsequently, the Figure 1 model was used to examine the
model fit for each sex and measurement invariances across sex.

The result of CFA for male patients (n = 677) showed TLI of
0.962, CFl of 0.980, and RMSEA of 0.054, suggesting an overall
good fit of the two-factor model. A good fit was also observed in
female patients (n = 1,420) as evidenced by TLI of 0.977, CFl of
0.988, and RMSEA of 0.046.

3.4. Multigroup confirmatory factor analysis to examine
measurement invariance

We examined measurement invariances stepwise (Table 2). As the
first step, configural invariance was examined by investigating a
baseline model with no constrained parameters across the 2 groups
(M1). The model fit indices were TLI of 0.972, CFl of 0.986, and
RMSEA of 0.035, suggesting a good fit and that the overall two-factor
structure holds up similarly for the male and female patient groups.

Then, metric invariance was examined by constraining the
factor loadings to be equivalent across the 2 groups (M2).
Tucker-Lewis Index of 0.991, CFl of 0.994, and RMSEA of 0.032
suggested a good fit. To compare between the baseline model
and metric invariance model, the change scores of CFl and
RMSEA were computed. The results suggested that factor
loadings were similar across the male and female patient groups,
ACFI = 0.000 and ARMSEA = —0.005.

Finally, scalar invariance was examined by further constraining
items’ intercepts on the latent construct to be invariant across sex
(M3). This constrained model showed a good fit as evidenced by
TLI of 0.983, CFI of 0.986, and RMSEA of 0.044. To compare
between the metric invariance (M2) and scalar invariance models
(M3), change scores of CFl and RMSEA were computed. The
results suggested that the relationship between latent and

observed scores were similar across the male and female patient
groups, ACFl = —0.008 and ARMSEA = 0.012.

3.5. Validity of Care Scale-7

To assess conversion validity, Spearman rhos were computed
between CARE-7 scores and scores on other measures (Table 3).
Higher CARE-7 total scores were significantly associated with
higher scores on the PROMIS-Depression, Anxiety, and Anger,
and Social Isolation measures (rs = 0.44-0.47), as well as on PCS
scores (rs = 0.35-0.41). Higher CARE-7 total scores were also
significantly associated with reduced physical function (- = —0.20)
and more fatigue, pain behaviors, sleep impairment, and pain
interference (rs = 0.35-0.40). Therefore, more difficulty in self-care
activities was associated with more distress in psychosocial as well
as physical health domains. Among the 2 subscales, difficulty
prioritizing self-care subscale scores had a weak relationship with
PROMIS-measure T-scores (rs = —0.04-0.30), whereas worry/
guilt subscale scores had a small to moderate relationship with

Difficulty Prioritizing Self-Care

| CARE1 ” CARE2 I | CARE3 | I CARE4 I CARES cmee CARET

UK

Path diagram for the 2-factor model of the confirmatory factor

Worry/Guilt

analysis.
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Measurement invariances.

Model X2 (df) TLI CFI RMSEA (95% Cl) Comparison AXZ (AdHfy ACFI ARMSEA Decision
CFA for males 33.05 (11) 0.962 0.980 0.054 (0.034-0.076) — — — —
CFA for females 44.09 (11) 0.977 0.988 0.046 (0.032-0.061) — — — —
M1: Configural invariance 7715 (22) 0.972 0.986 0.035 (0.026-0.043) — — — —
M2: Metric invariance 85.37 (27) 0.991 0.994 0.032 (0.025-0.040) M1 8.22 (5) 0.000 —0.005 Equivalent
M3: Scalar invariance 171.49 (34) 0.983 0.986 0.044 (0.038-0.051) M2 86.12 (7) —0.008 0.012 Equivalent

CFA, confirmatory factor analysis; CFl, Comparative Fit Index; RMSEA, root-mean-square error of approximation; TLI, Tucker—Lewis Index.

PROMIS-measure T-scores and PCS scores (rs = —0.31-0.53).
This suggests that among the 2 subscales, difficulty prioritizing self-
care is a more unique factor of the CARE Scale-7. These patterns
of Spearman coefficients were similar to those previously observed
in the initial validation sample that was recruited online.>°

Finally, because invariance of CARE Scale-7 factor structure
across sex is not the same as quantitative sex differences on
CARE-7 Scale or subscale scores, a 2 (sex) X 2 (daily caregiver
status) univariate analysis of variance was conducted for the
known group analysis. The results revealed a significant main
effect of sex, F(1, 2092) = 11.28, P = 0.001 and daily caregiver
status, F(1, 2092) = 48.54, P < 0.001, but no significant
interaction effect, F(1, 2092) = 2.72, P = 0.099. CARE-7 scores
were significantly higher in female patients (M = 13.5, SD = 6.9)
than male patients (M = 11.7, SD = 7.1) and higher in those with
daily caregiving tasks (M = 13.0, SD = 6.9) than those with no
daily caregiving (M = 10.0, SD = 6.1), suggesting that more self-
care difficulty was endorsed by women and persons with daily
caregiving tasks and that sex and daily caregiving tasks were
independently associated with self-care difficulty.

4. Discussion

The goals of this study were to: (1) validate the factor structure
and psychometric properties of the CARE Scale-7 in a sample of

chronic pain pursuing treatment at a tertiary pain clinic; (2)
compare the internal consistency of CARE-7 between male and
female patients; (3) describe sex invariance for the CARE-7; and
(4) confirm convergent validly of the CARE Scale-7. We followed a
rigorous protocol to accomplish these goals.

Overall findings showed that internal consistency of the scale
items ensured suitability for subsequent factor analyses. Confir-
matory factor analysis findings revealed a good overall model fit,
and a good model fit for males and females separately. In
examining sex invariance, multigroup stepwise CFA approach
was conducted and found that across the 2 groups, the two-
factor structure of self-care difficulty fits equally well, each item of
CARE Scale-7 contributes to the latent construct to a similar
degree, and the same construct is measured in a similar way. This
means that male and female patients consider the 2 self-care
constructs similarly and respond to the items in the similar way.
Individuals who have the same score on the latent variable will
have the same scores on the observed variables across the
groups. Therefore, there is no systematic bias in the responses of
male and female patients to an item. Therefore, the CARE Scale-7
shows configural, metric, and scalar invariance across sex and
can be used in male and female patients with chronic pain. These
findings are consistent with previous findings of sex differences
using the same analytical approach of different instruments.3®
Notably, findings of no sex differences in factor structure do not

Convergent validity: correlations of the CARE Scale scores with other measures.

Whole sample (n = 2,096)

Female patients (n = 1,419)

Male patients (n = 677)

Total Subscale 1 Subscale 2 Total Subscale 1 Subscale 2 Total Subscale 1 Subscale 2
scores scores scores scores scores scores scores scores scores
Average pain 0.11  0.02 (0.265) 017 012  0.04 (0.143) 0.17 0.09 —0.02 (0.527) 017
(0.021)
PROMIS*
Depression 047 025 0.53 047 0.26 0.54 0.45 0.23 0.52
Anxiety 046 0.28 0.51 047 0.28 0.52 0.45 0.26 0.50
Anger 044 027 0.47 044 0.27 0.46 0.46 0.27 0.49
Social isolation 046 0.30 0.48 048 0.30 0.51 0.41 0.28 0.40
Fatigue 040 0.22 0.46 042 0.23 0.48 0.34 0.16 0.41
Pain behaviors 039 0.18 0.49 038 0.17 0.48 0.39 0.14 0.49
Sleep 038 0.23 0.41 040 0.26 0.42 0.35 017 0.40
impairment
Pain 035 012 0.48 036 0.14 0.48 0.34 0.09 0.49
interference
Physical —0.20 —0.04 (0.109) —0.31 —0.20 —0.04 (0.169) -032 -0.20 —0.01 (0.714) —0.31
function
PCS
Total 041 0.18 0.52 040 0.17 0.51 0.45 0.20 0.54
Rumination 035 0.13 0.46 033 0.13 0.44 0.39 0.15 0.50
Magnification 040 0.23 0.44 0.38 0.21 0.44 0.43 0.26 0.45
Helplessness 0.40 017 0.51 039 0.16 0.50 0.42 0.18 0.52

Spearman rhos were used, all /A& < 0.001 with exceptions being noted in parenthesis.
*n = 2095, Subscale 1 = Difficulty Prioritizing Self-care, Subscale 2: Worry/Guilt.
PCS, pain catastrophizing scale; PROMIS, patient-reported outcomes measurement information system.
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prove that no sex differences in structure of personal self-care
exist. Findings are always limited to the specific instrument used
and to sample size. Perhaps, larger sample sizes that would allow
comparison of structure across sex and different age bands
would uncover more subtle sex differences. This examination
may be pursued in future research.

Overall, the integrity of the factor structure of the CARE Scale-7
was invariant across sex. Comparison across sex indicates that
there are no significant differences between males and females in
the pattern of subscale loadings on both factors. The two-factor
model fit for both males and females. The implication of this
finding for use of the CARE Scale-7 is that the instrument may be
used in its current configuration for males and females older than
18 years of age.

Invariance of CARE Scale-7 factor structure across sex is not
the same as quantitative sex differences on CARE Scale-7 or
subscale scores. CARE-7 total scores were significantly higher in
female patients than male patients, consistent with previous
findings® and findings in other chronic conditions such as
diabetes and heart failure, where women report greater difficulty
than men in engaging in self-care techniques.?®3' In light of
inconsistent findings on sex differences in self-care among
individuals with chronic pain, our results provide preliminary
evidence that women with chronic pain endorse greater difficulty
engaging in self-care than men. This finding is inconsistent with
research showing no sex differences in self-care behavior, such
as stretching or massage, among men and women with
fibromyalgia.'®

As expected, patients endorsing daily caregiving tasks scored
significantly higher on the CARE-7 than those who did not
endorse daily caregiving tasks in our sample. Our results also
revealed that women are more likely than men to have caregiver
roles and are more likely to report self-care difficulty. However,
among women with caregiver roles, CARE-7 scores were not
notably higher. This finding was inconsistent with research
suggesting that social variables are more predictive for pain
outcomes in women than in men.22 Notably, our caregiving status
variable did not objectively capture the extent of caregiving
responsibility among patients, and may suggest that being female
is a primary driver for increased self-care difficulty.

Findings revealed convergent validity with pain-related out-
comes, consistent with our prior research.®® Higher endorsement
of difficulty prioritizing self-care activities within the context of
relationships was associated with greater distress in psychoso-
cial and physical health domains. Among the 2 subscales, the
difficulty prioritizing self-care subscale had weaker relationships
with PROMIS-measure T-scores than the worry/guilt subscale.
Accordingly, the difficulty prioritizing self-care subscale, which is
rooted in behavior and action, seems to offer greater distinct
explanatory contribution for physical and emotional health.
Hence, this factor emerges as a potentially unique factor for
identifying important cognitive, emotional, and behavioral thera-
peutic targets. Results of the current study confirm prior findings
that difficulty in prioritizing self-care with the context of
relationships and daily caregiving may significantly impact pain
self-management and daily self-care behaviors. The CARE Scale-
7 may provide a useful screening tool for identifying people who
are more likely to tend to the needs of others, potentially at the
expense of themselves. Future studies may examine the impact
of abdication of self-care on pain-related outcomes, as well as
interventions that help patients navigate the complex challenges
of self-care while serving as caregivers. We highlight that although
the CARE Scale-7 is sex invariant, sex differences were found,
such that caregiving and relationship factors seem to be more
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influential for women and stand as barriers to engagement in self-
care. This is consistent with some of the sex effects found in the
medical literature®®3" and might be in part due to more caregiving
roles among women while being a patient, greater emotional and
relationship distress, and greater pain prevalence among women.
Future research may explore these factors in greater detail, as
well as the concept of sex-specific interventions.

The results of this study should be viewed in light of several
limitations. First, the study sample was derived from a tertiary pain
clinic, which limits generalizability of findings to settings involving
acute pain, and specific validation is needed for research
involving such populations. Second, the self-report design
introduces potential selection bias. Third, our sample had smaller
cell sizes formen (n = 677) vs women (n = 1,419) because overall
fewer men participated in the study and fewer reported a
caregiving role.

Overall findings showed that internal consistency of the scale
items ensured suitability for subsequent factor analyses. Confir-
matory factor analysis findings revealed an overall good fit of the
two-factor model among males and females, and that CARE
Scale-7 is in fact sex invariant. Finally, CARE Scale-7 showed
convergent validity with pain-related outcomes, and difficulty
prioritizing self-care emerged as a potentially unique factor that
might be integrated in clinical assessment, particularly in patients
who provide care for others in their families. The CARE Scale is
the first validated instrument to assess relationship barriers to
self-care among patients with chronic pain and may help identify
individualized care planning with a clear focus on negotiating
relationship and caregiving roles.

Disclosures

The authors have no conflicts of interest to declare.

Acknowledgements

Financial support: K23DA047473 (M.Z.), K23 DA048972 (D.S.Y.),
and RO1AT008561 (B.D.D.).

Appendix A. Supplemental digital content

Supplemental digital content associated with this article can be
found online at http://links.lww.com/PR9/A86.

Article history:

Received 28 July 2020

Received in revised form 31 August 2020
Accepted 6 September 2020

Available online 11 November 2020

References

[11 Askew RL, Cook KF, Revicki DA, Cella D, Amtmann D. Evidence from
diverse clinical populations supported clinical validity of PROMIS pain
interference and pain behavior. J Clin Epidemiol 2016;73:103-11.

[2] Blyth FM, March LM, Nicholas MK, Cousins MJ. Self-management of
chronic pain: a population-based study. PAIN 2005;113:285-92.

[8] Booker S, Herr K, Tripp-Reimer T. Black American older adults’
motivation to engage in osteoarthritis treatment recommendations for
pain self-management: a mixed methods study. Int J Nurs Stud 2019:
103510.

[4] Burns JW, Post KM, Smith DA, Porter LS, Buvanendran A, Fras AM,
Keefe FJ. Spouse criticism and hostility during marital interaction: effects
on pain intensity and behaviors among individuals with chronic low back
pain. PAIN 2018;159:25-32.

[56] BuysseDJ, Yul, Moul DE, Germain A, Stover A, Dodds NE, Johnston KL,
Shablesky-Cade MA, Pilkonis PA. Development and validation of patient-


http://links.lww.com/PR9/A86

5 (2020) €862

reported outcome measures for sleep disturbance and sleep-related
impairments. Sleep 2010;33:781-92.

[6] Cano A. Pain catastrophizing and social support in married individuals
with chronic pain: the moderating role of pain duration. PAIN 2004;110:
656-64.

[7] Carriere JS, Martel MO, Kao MC, Sullivan MJ, Damnall BD. Pain behavior
mediates the relationship between perceived injustice and opioid
prescription for chronic pain: a Collaborative Health Outcomes
Information Registry study. J Pain Res 2017;10:557-66.

[8] Carriere JS, Sturgeon JA, Yakobov E, Kao MC, Mackey SC, Darnall BD.
The impact of perceived injustice on pain-related outcomes: a combined
model examining the mediating roles of pain acceptance and anger in a
chronic pain sample. Clin J Pain 2018;34:739-47.

[9] CellaD, LaiJS, Jensen SE, Christodoulou C, Junghaenel DU, Reeve BB,
Stone AA. PROMIS fatigue item bank had clinical validity across diverse
chronic conditions. J Clin Epidemiol 2016;73:128-34.

[10] Cella D, Riley W, Stone A, Rothrock N, Reeve B, Yount S, Amtmann D,
Bode R, Buysse D, Choi S, Cook K, Devellis R, DeWalt D, Fries JF,
Gershon R, Hahn EA, Lai JS, Pilkonis P, Revicki D, Rose M, Weinfurt K,
Hays R; Group PC. The Patient-Reported Outcomes Measurement
Information System (PROMIS) developed and tested its first wave of adult
self-reported health outcome item banks: 2005-2008. J Clin Epidemiol
2010;63:1179-94.

[11] Chan E. Standards and guidelines for validation practices: development
and evaluation of measurement instruments. In: Zumbo BD, Chan EKH,
editors. Validity and validation in social, behavioral, and health sciences,
Vol. 54. Cham: Springer, 2014. pp. 9-24.

[12] Cheung G, Rensvold R. Evaluating goodness-of-fit indexes for testing
measurement invariance. Struct Equ Model 2002;9:233-55.

[13] Con AH, Linden W, Thompson JM, Ignaszewski A. The psychology of
men and women recovering from coronary artery bypass surgery.
J Cardiopulm Rehabil 1999;19:152-61.

[14] Cook KF, Dunn W, Griffith JW, Morrison MT, Tanquary J, Sabata D,
Victorson D, Carey LM, MacDermid JC, Dudgeon BJ. Pain assessment
using the NIH Toolbox. Neurology 2013;80(11 suppl 3):S49-53.

[15] Cook KF, Jensen SE, Schalet BD, Beaumont JL, Amtmann D,
Czajkowski S, Dewalt DA, Fries JF, Pilkonis PA, Reeve BB, Stone AA,
Weinfurt KP, Cella D. PROMIS measures of pain, fatigue, negative affect,
physical function, and social function demonstrated clinical validity across
a range of chronic conditions. J Clin Epidemiol 2016;73:89-102.

[16] Dannecker EA, Knoll V, Robinson ME. Sex differences in muscle pain:
self-care behaviors and effects on daily activities. J Pain 2008;9:200-9.

[17] Dellafiore F, Arrigoni C, Pittella F, Conte G, Magon A, Caruso R. Paradox
of self-care gender differences among ltalian patients with chronic heart
failure: findings from a real-world cross-sectional study. BMJ Open 2018;
8:021966.

[18] Eccleston C, Crombez G, Aldrich S, Stannard C. Worry and chronic pain
patients: a description and analysis of individual differences. Eur J Pain
2001;5:309-18.

[19] Edwards RR, Dworkin RH, Sullivan MD, Turk DC, Wasan AD. The role of
psychosocial processes in the development and maintenance of chronic
pain. J Pain 2016;17(9 suppl): T70-92.

[20] Evers AW, Kraaimaat FW, Geenen R, Jacobs JW, Bijlsma JW. Pain coping
and social support as predictors of long-term functional disability and painin
early rheumatoid arthritis. Behav Res Ther 2003;41:1295-310.

[21] Farrar JT, Young JP Jr, LaMoreaux L, Werth JL, Poole RM. Clinical
importance of changes in chronic pain intensity measured on an 11-point
numerical pain rating scale. PAIN 2001;94:149-58.

[22] Filingim RB, Doleys DM, Edwards RR, Lowery D. Spousal responses are
differentially associated with clinical variables in women and men with
chronic pain. Clin J Pain 2003;19:217-24.

[23] Hung M, Bounsanga J, Voss MW, Crum AB, Chen W, Birmingham WC.
The relationship between family support; pain and depression in elderly
with arthritis. Psychol Health Med 2017;22:75-86.

[24] Kindt S, Goubert L, Vansteenkiste M, Vervoort T. Chronic pain and
interpersonal processes: a need-based approach. In: P Karoly, G
Crombez, editors. Motivational perspectives on chronic pain: Theory,
research, and practice. Oxford, United Kingdom: Oxford University Press,
2018. pp. 247-85.

[25] Kowal J, Wilson KG, McWilliams LA, Péloquin K, Duong D. Self-perceived
burden in chronic pain: relevance, prevalence, and predictors. PAIN
2012;1563:1735-41.

[26] Krein SL, Heisler M, Piette JD, Butchart A, Kerr EA. Overcoming the
influence of chronic pain on older patients’ difficulty with recommended
self-management activities. Gerontologist 2007;47:61-8.

www.painreportsonline.com 7

[27] Krein SL, Heisler M, Piette JD, Makki F, Kerr EA. The effect of chronic
pain on diabetes patients’ self-management. Diabetes Care 2005;28:
65-70.

[28] Lee CS, Riegel B, Driscoll A, Suwanno J, Moser DK, Lennie TA, Dickson
VV, Cameron J, Worrall-Carter L. Gender differences in heart failure self-
care: a multinational cross-sectional study. Int J Nurs Stud 2009;46:
1485-95.

[29] Lopez-Martinez AE, Esteve-Zarazaga R, Ramirez-Maestre C. Perceived
social support and coping responses are independent variables
explaining pain adjustment among chronic pain patients. J Pain 2008;
9:373-9.

[30] Martire LM, Zhaoyang R, Marini CM, Nah S, Darnall BD. Daily and
bidirectional linkages between pain catastrophizing and spouse
responses. PAIN 2019;160:2841-7.

[31] McCollum M, Hansen LS, Lu L, Sullivan PW. Gender differences in
diabetes mellitus and effects on self-care activity. Gend Med 2005;2:
246-54.

[32] Meints SM, Edwards RR. Evaluating psychosocial contributions to
chronic pain outcomes. Prog Neuropsychopharmacol Biol Psychiatry
2018;87(pt B):168-82.

[83] Pitcher MH, Von Korff M, Bushnell MC, Porter L. Prevalence and profile of
high-impact chronic pain in the United States. J Pain 2019;20:146-60.

[34] Pow J, Stephenson E, Hagedoorn M, DelLongis A. Spousal support for
patients with rheumatoid arthritis: getting the wrong kind is a pain. Front
Psychol 2018;9:1760.

[385] Prince-Embury S, Courville T. Measurement invariance of the resiliency
scales for children and adolescents with respect to sex and age cohorts.
Can J Sch Psychol 2008;23:26-40.

[36] Putnick DL, Bornstein MH. Measurement invariance conventions and
reporting: the state of the art and future directions for psychological
research. Dev Rev 2016;41:71-90.

[87] Reese JB, Somers TJ, Keefe FJ, Mosley-Williams A, Lumley MA. Pain
and functioning of rheumatoid arthritis patients based on marital status:
is a distressed marriage preferable to no marriage? J Pain 2010;11:
958-64.

[38] Schalet BD, Hays RD, Jensen SE, Beaumont JL, Fries JF, Cella D. Validity
of PROMIS physical function measured in diverse clinical samples. J Clin
Epidemiol 2016;73:112-18.

[39] Schermelleh-Engel K, Moosbrugger H, Muller H. Evaluating the fit of
structural equation models: tests of significance and descriptive
goodness-of-fit measures. Meth Psychol Res 2003;8:23-74.

[40] Shah VN, Wu M, Polsky S, Snell-Bergeon JK, Sherr JL, Cengiz E,
DiMeglio LA, Pop-Busui R, Mizokami-Stout K, Foster NC, Beck RW;
Registry fTDEC. Gender differences in diabetes self-care in adults with
type 1 diabetes: findings from the T1D Exchange clinic registry.
J Diabetes Complications 2018;32:961-5.

[41] Sturgeon JA, Carriere JS, Kao MJ, Rico T, Darnall BD, Mackey SC. Social
disruption mediates the relationship between perceived injustice and
anger in chronic pain: a collaborative health outcomes information
registry study. Ann Behav Med 2016;50:802-12.

[42] Sturgeon JA, Darnall BD, Kao MC, Mackey SC. Physical and
psychological correlates of fatigue and physical function: a
Collaborative Health Outcomes Information Registry (CHOIR) study.
J Pain 2015;16:291-8.e291.

[43] Sturgeon JA, Dixon EA, Darnall BD, Mackey SC. Contributions of physical
function and satisfaction with social roles to emotional distress in chronic
pain: a Collaborative Health Outcomes Information Registry (CHOIR)
study. PAIN 2015;156:2627-33.

[44] Sullivan M, Bishop S, Pivik J. The Pain Catastrophizing Scale:
development and validation. Psychol Assess 1995;7:524-32.

[45] Tabachnick B, Fidell L, Ullman J. Using multivariate statistics, Vol. 5.
Boston: Pearson, 2005.

[46] Van de Schoot R, Lugtig P, Hox J. A checklist for testing measurement
invariance. Eur J Dev Psychol 2012;9:486-92.

[47] Von Korff M, Barlow W, Cherkin D, Deyo RA. Effects of practice style in
managing back pain. Ann Intern Med 1994;121:187-95.

[48] Wilson AC, Fales JL. Parenting in the context of chronic pain: a controlled
study of parents with chronic pain. Clin J Pain 2015;31:689-98.

[49] Zautra AJ, Hoffman J, Potter P, Matt KS, Yocum D, Castro L. Examination
of changes in interpersonal stress as a factor in disease exacerbations
among women with rheumatoid arthritis. Ann Behav Med 1997;19:
279-86.

[50] Ziadni M, You DS, Wilson AC, Darnall BD. CARE scale-7: development
and preliminary validation of a measure to assess factors impacting self-
care in chronic pain. Clin J Pain 2018;34:818-24.


www.painreportsonline.com

