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Introduction: Racial minorities are disproportionally affected by pain. Compared to non-
Hispanic Whites (NHWs), non-Hispanic Blacks (NHBs) report higher pain intensity, greater
pain-related disability, and higher levels of mood disturbance. While risk factors contribute
to these disparities, little is known regarding how sources of resilience influence these
differences, despite the growing body of research supporting the protective role of resilience
in pain and disability among older adults with chronic pain. The current study examined the
association between psychological resilience and pain, and the moderating role of race across
these relationships in older adults with chronic low back pain (cLBP).

Methods: This is a secondary analysis of the Adaptability and Resilience in Aging Adults
(ARIAA). Participants completed measures of resilience (ie, gratitude, trait resilience, emo-
tional support), as well as a performance-based measure assessing lower-extremity function
and movement-evoked pain.

Results: There were 45 participants that identified as non-Hispanic White (NHW) and 15
participants that identified as non-Hispanic Black (NHB). Race was a significant correlate of pain
outcomes with NHBs reporting greater movement-evoked pain ( = 0.27) than NHWs. After
controlling for relevant sociodemographic characteristics, measures of movement-evoked pain
were similar across both racial groups, F (1, 48) = 0.31, p = 0.57. Moderation analyses revealed
that higher levels of gratitude (b =—1.23, p =0.02) and trait resilience (b =—-10.99, p = 0.02) were
protective against movement-evoked pain in NHWs. In contrast, higher levels of gratitude were
associated with lower functional performance in NHBs (b = —0.13, p =0.02).

Discussion: These findings highlight racial differences in the relationship between resilience
and pain-related outcomes among older adults with cLBP. Future studies should examine the
potential benefits of targeted interventions that improve resilience and ameliorate pain
disparities among racial minorities.
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Introduction

Chronic low back pain (cLBP) is the leading cause of disability worldwide." It is
estimated that approximately 36% of older adults in the United States experience
cLBP, making it one of the most prevalent health concerns and leading causes of
disability among this cohort.'” The symptom burden of cLBP contributes to
significant impairments in psychological and physical functioning, diminishing
quality of life, and increasing pain-related disability.” The impact of pain is greater
for racial minorities, as non-Hispanic Blacks (NHBs) encounter higher rates of

3,4

disabling and severe pain relative to non-Hispanic Whites (NHWs),”" an effect

which contributes to adverse psychological outcomes such as higher rates of
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depression,™® disability’” and perceived stress.® The high
prevalence of cLBP and its adverse sequelae are particu-
larly alarming, given the rapidly growing aging population
in the United States.”

Behavioral interventions to reduce the symptom burden
of pain have consistently targeted negative psychological
states, such as fear-avoidance,”'” pain catastrophizing,''"'?
anxiety,”> and depression."* While the relationship
between negative psychological functioning and pain out-
comes is well established,*'> recent investigations have
taken a broader view by examining the influence of resi-
lience on pain-related experiences. Resilience is concep-
tualized as a dynamic and multifaceted process that
promotes one’s ability to face and overcome stressors (ie,
pain).'® Individuals with higher levels of resilience have
the ability to quickly rebound from physiological or emo-
tional stress, persist in meaningful activities despite
ongoing hardship, and experience personal growth as
a result of adversity, with multiple factors and resources
contributing (eg, social
affect).!”

In recent years, a growing body of literature has high-

optimism, support, positive

lighted the role of resilience factors on successful adapta-
tion to pain.'”'® For example, optimism,** 2> hope,>

25:26 are associated

social support,®* and positive affect
with better pain-related outcomes. People with higher
levels of trait resilience also report lower pain sensitivity,
an increase in daily positive emotions, and reductions in
daily reports of pain catastrophizing.?’ Similarly, gratitude
has been associated with a lower degree of negative
emotions®® and increased subjective well-being.”’

Interventions targeting positive, psychological processes
(ie, positive activity interventions [PAIs]) such as social
support, gratitude, optimism, and hope have also demon-
strated adaptive benefits in clinical pain severity, psychoso-
cial functioning, physical disability, and well-being.**?
Combined, these findings support the protective role of
resilience on pain and align with the Broaden-and-Build
Theory of positive emotions, which posits that the accumu-
lation of positive affective states increases personal
resources through the broadening of one’s views, thoughts,
and actions to promote adaptive coping.*>

Considerable variability in pain and functioning exists
across individuals, and evidence suggests that coping stra-
tegies differ across various racial and ethnic groups,*
thereby raising the possibility that resiliency may differ-
entially influence pain among NHBs and NHWs. Indeed,
emerging research from our group suggests that among

older adults with knee osteoarthritis, higher optimism and
positive well-being are protective against movement-
evoked pain (ie, pain-induced upon movement) in NHBs,
whereas positive affect is associated with lower move-
ment-evoked pain in NHWs.? These findings underscore
the importance of identifying sources of resilience and
their influence on pain and functioning across racial
groups. Understanding these differences may facilitate
the development of more culturally sensitive interventions
that reduce racial disparities in pain and improve well-
being among older adults.

The primary aim of this study was to examine race
differences across resilience factors (ie, gratitude, trait
resilience, emotional support) and pain-related outcomes
(ie, movement-evoked pain, functional performance)
among older adults with cLBP. As a secondary aim, we
examined the moderating role of race in the relationship
between resilience factors and pain outcomes. Though we
anticipated differential effects across racial groups for
these relationships based upon our previous research,'®
no hypotheses were made regarding the direction of
these effects given the limited research in this area. To
the best of our knowledge, no studies have yet explored
these associations in a sample of older adults with cLBP.

Materials and Methods
Participants

This cross-sectional study was based on a secondary data
analysis from a larger study evaluating the effects of
resilience mechanisms on pain modulation among indivi-
duals with chronic low back pain (cLBP). A total of 69
older adults (ages 60+ years) with cLBP were enrolled in
the parent study.'® This sample size was determined based
on pilot data suggesting that 60 participants would be
necessary to achieve power = 0.80 at p = 0.05 to detect
moderate to large effect sizes between measures of pain
and resilience.'® The results reported in this paper are
based on a sub-sample of participants (n = 60). A total
of six participants were excluded from the final analyses
due no longer meeting study criteria during their first
laboratory appointment (n = 1: use of exclusion medica-
tions, n = 2: exclusionary medical condition, n = 3: not
meeting pain duration criteria). In addition, a total of three
participants did not identify as Non-Hispanic White
(NHW) or Non-Hispanic Black (NHB), thus leaving 60
participants in the final analyses.
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Participants were recruited from the community via
flyers, media announcements, and word-of-mouth refer-
rals. Participants were eligible to enroll in the study if
they were > 60 years of age and experienced at minimum
mild LBP (= 2/10) for at least half of the days over the past
three months. Exclusion criteria included the following:
recent vertebral fracture; undergoing back surgery within
the past six months; diagnosis of cauda equina syndrome;
uncontrolled hypertension; severe cardiovascular disease;
neurological diseases associated with somatosensory
abnormalities (eg, neuropathy, seizures, Parkinson’s dis-
ease); current major medical illness (eg, metastatic or
visceral disease); chronic opioid use; and systemic inflam-
matory disease (eg, spondyloarthropathies).

Procedures

All study procedures were approved by the University of
Florida Review Board. Interested participants underwent
a brief telephone screening to review study eligibility, and
if eligible, they were scheduled for two study visits (2-3.5
hours each) held one week apart. During the first visit,
participants provided informed consent in compliance with
the Declaration of Helsinki and study eligibility was deter-
mined via self-reported demographic information and
a medical history assessment. In addition, participants com-
pleted anthropometric measurements (ie, BMI), psychosocial
questionnaires, and functional performance tests. Participants
also completed several questionnaires at home between visit
1 and visit 2. Information regarding additional questionnaires
administered as part of the parent study have been previously
reported.'® Data collected during the second visit were not
examined and are not included in this paper. Participants
were compensated up to $100 for their participation.

Study Measures

Gratitude Questionnaire (GQ-6)

The 6-item GQ-6 was used to assess the disposition to
experience gratitude in daily life (eg, “I have so much in
life to be thankful for”).>> Participants rated their
responses using a Likert scale with endpoints ranging
from 1 (strongly disagree) to 7 (strongly agree).
Reliability tests revealed good internal consistency for
the study sample (Cronbach’s a = 0.86) that is consistent

with published norms (Cronbach’s a = 0.84).%

Brief Resilience Scale (BRS)
The BRS assesses trait resilience, which captures an indivi-
dual’s ability to bounce back and recover from stressful

events and challenges.>® The BRS includes six items (eg,
“I usually come through difficult times with little trouble”),
and participants provided their responses using a 5-point
Likert scale with endpoints ranging from 1 (strongly dis-
agree) to 5 (strongly agree). The BRS was scored by calcu-
lating the sum of all six items (range 6—30) and then dividing
by the number of items, resulting in a total score range of 1
to 5 (higher scores are indicative of greater resilience). The
BRS demonstrated good internal consistency (Cronbach’s a
= 0.84) in our sample, which is consistent with published
norms (Cronbach’s o = 0.80 to 0.91).%

PROMIS Emotional Support

The short form of the PROMIS emotional support scale
was used to assess social functioning (eg, “I have someone
who will listen to me when I need to talk™).?” Participants
responded to 8 items using a Likert scale with endpoints
ranging from 1 (never) to 5 (always). A higher score
represents more emotional support. The emotional domain
of the PROMIS Social Support questionnaire has been
shown to have high internal consistency (o = 0.99),%’
which was excellent in our sample (o = 0.97).

Short Physical Performance Battery (SPPB)

The SPPB assesses functional capacity based on perfor-
mance on three tests of lower-extremity function: stand-
ing balance, 4-minute walking speed, and the ability to
rise from a chair. Participants receive a score based on
their performance for each test with scores ranging from
0 (worst performance) to 4 (best performance). Total
scores range from 0 to 12, with a higher score repre-
senting greater functional capacity and less disability.*®
Movement-evoked pain (ie, pain induced upon move-
ment) was determined by averaging pain ratings
obtained from each functional capacity task.** For this
assessment, participants were asked to rate their current
low back pain immediately after completion of each of
the three tasks on the SPPB using a scale ranging from
0 (no pain) to 100 (most intense pain imaginable). The
SPPB is a valid and reliable test of physical functioning
with adequate internal consistency (Cronbach’s o = 0.63
to 0.66), and it is a good predictor of disability among
older adults.*’ In our sample, the internal consistency
was acceptable (Cronbach’s a = 0.73).

Statistical Analysis
Statistical analyses were performed using SPSS 25.0, and
the significance level was set at p < 0.05 (2-tailed). Race
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differences in demographic and clinical characteristics
were assessed using chi-square for categorical variables
(eg, marital status) and independent samples #-tests for
continuous variables. Pearson’s correlations were per-
formed to examine the association between sociodemo-
graphic characteristics and study variables (ie, resilience
factors and pain-related outcomes). Race differences in
psychological resilience and pain outcomes were tested
using multivariate analysis of variance (MANOVA), and
adjusted models were calculated to control for significant
covariates (MANCOVA). Next, moderation analyses were
conducted using Hayes” PROCESS macro*' to examine
the potential moderating effect of race on the relationships
between resilience factors (ie, gratitude, trait resilience,
emotional support) and pain outcomes (ie, functional per-
formance, movement-evoked pain), while controlling for
significant covariates. PROCESS is a tool that uses regres-
sion-based path-analytic modeling and automatically pro-
duces mean centering and conditional effects for
moderation models. Categorical demographic variables
that were entered in the moderation analyses were
dummy coded as follows: sex as 0 = female and 1 =
male, marital status as 0 = married, and 1 = not married.
Partial eta squared (77p2) was used to calculate effect sizes
for group comparisons (small = 0.01, medium = 0.06,
large = 0.14), and Cohen’s f 2 (small = 0.02, medium =
0.15, large = 0.35) was used to estimate effect sizes asso-
ciated with significant findings from linear regression.*?

Results

Sample Characteristics

Most of the participants were female (57%) and NHW
(75%). The mean age was 68.3 years (SD = 7.2), and
a substantial proportion of participants reported having
a college degree (32%) and an annual income below
$20,000 (34%). On average, participants reported having
pain for 16.2 years (SD = 14.2) and the mean BMI was
28.8 kg/m* (SD = 5.7). Table 1 shows significant race
differences for age, sex, marital status, education, income,
and BMI. These significant variables were entered as
covariates in the moderation analyses.

Pearson’s Correlations Across Study
Measures

Table 2 presents the Pearson’s correlations between
sociodemographic characteristics with resilience factors
(gratitude, trait resilience, emotional support) and pain-

related outcomes (functional performance-SPPB func-
tion, movement-evoked pain-SPPB pain). Across mea-
sures of resilience, being married was associated with
higher trait resilience (p = 0.02) and greater perceived
emotional support (p < 0.01). With regards to pain-
related variables, being male and NHB was associated
with a higher level of movement-evoked pain (p < 0.01
and p = 0.03, respectively). Greater education was asso-
ciated with less movement-evoked pain (p = 0.04).
There were no significant correlations between socio-
demographic variables and SPBB function (ps > 0.05),
with the exception that higher BMI was associated with
lower physical performance (more physical disability)

( = 0.01).

Race Differences Across Measures of

Resilience and Pain

Table 3 shows race group differences across study vari-
ables. In the unadjusted analyses, NHBs reported greater
movement-evoked pain compared to NHWs (p = 0.03);
however, this effect was no longer significant after adjust-
ing for covariates (p = 0.57). There were no other differ-
ences across race in psychosocial resilience measures or in
physical functioning, although the effects for physical
function (unadjusted analysis) approached significance
(p = 0.06). In particular, NHBs exhibited lower physical
function relative to NHWs.

Moderation Analysis-Functional

Performance

As seen in Table 4, after controlling for significant covari-
ates (sex, age, marital status, income, education, and
BMI), the overall moderation model for gratitude contrib-
uted 31% of the variance in functional performance (F =
2.25, R* = 0.31, p = 0.03). There was a significant inter-
action between race and gratitude for SPPB function (b =
—0.20, 95% confidence interval [CI] = —0.34 to —0.05, AR*
=0.12, F = 7.81, p < 0.01, Cohen’sf2 = (0.16, medium
effect). The interaction plot (Figure 1) revealed a negative
relationship between gratitude and functional performance
for NHBs (b =—0.13, p = 0.02), and a positive relationship
for NHWs that was not significant (b = 0.06, p = 0.13).
There were no significant moderation effects observed for
trait resilience (b = —0.99, 95% CI = —2.27 to 0.29, AR* =
0.03, F=2.41, p = 0.12) or emotional support (b = 0.06,
95% CI = —0.12 to 0.26, AR* = 0.00, F = 0.49, p = 0.48).
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Table | Descriptive Characteristics of the Study Sample

Characteristics All (N=60) NHW (N=45) NHB (N=15)

M or N (SD or %) M or N (SD or %) M or N (SD or %) p-value

Age (years) 68.3 (7.2) 69.7 (7.7) 64.1 3.2) 0.009

Sex 0.035
Female 34 (56.7) 29 (64.4) 5(33.3)

Male 26 (43.3) 16 (35.6) 10 (66.7)

Marital status 0.037
Married 30 (50.0) 26 (57.8) 4 (26.7)

Not married 30 (50.0) 19 (42.2) I1(73.3)

Employment status 0.060
Employed 9 (15.0) 9 (20.0) 0 (0.0
Not employed/retired 51 (85.0) 36 (80.0) 15 (100.0)

Education 0.000
High school or less 12 (20.0) 4 (8.9) 8 (53.3)

Some college or technical school 17 (28.3) 15 (33.3) 2 (13.3)
College degree 19 (31.7) 15 (33.3) 4 (26.7)
Graduate/professional degree 12 (20.0) Il (24.4) I (6.7)

Annual income® 0.013
<$20,000 19 (33.9) 10 (24.4) 9 (60.0)
$20,000-39,999 10 (17.9) 7(17.1) 3 (20.0)
$40,000-59,000 13 (23.2) 10 (24.4) 3 (20.0)
$60,000-99,999 8 (14.3) 8 (19.5) 0 (0.0
= $100,000 6 (10.7) 6 (14.6) 0 (0.0
BMI (kg/m?)® 28.8 (5.7) 279 (4.7) 31.8 (7.5) 0.023
Back pain duration (years) 16.2 (14.2) 17.3 (14.9) 12.7 (11.3) 0.280

Notes: *Some data not reported; ®BMI, body mass index.

Moderation Analysis-Movement-Evoked
Pain

After controlling for covariates, the overall model for
gratitude was significant and explained 33% of the var-
jance in movement-evoked pain (F = 2.45, R = 0.33, p =
0.02). There was a significant interaction between race and
gratitude (b = 2.31, 95% CI = 0.60 to 4.02, AR* = 0.11,
F =741, p <0.01, Cohen’sf2 = 0.17, medium effect).
Simple slopes analysis (Figure 2) indicated that for NHWs
there was an inverse relationship between gratitude and
movement-evoked pain (b = —1.23, p = 0.02). These
effects were not significant and in the opposite direction
for NHBs (b = 1.07, p = 0.12).

For trait resilience, the overall moderation model was
significant and trait resilience accounted for 31% of the
variance in movement-evoked pain (F = 2.37, R? = 0.31,
p = 0.02). As seen in Table 4, there was a significant
interaction between race and trait resilience (b = 18.37,
95% CI = 3.32 to 33.41, AR* = 0.09, F = 6.04, p = 0.01,

Cohen’s f% = 0.13, small to medium effect). Simple slopes
analyses (Figure 3) revealed that a higher level of trait
resilience was associated with lower movement-evoked
pain among NHWs (b = —10.99, p = 0.02); however, this
relationship was non-significant and in the opposite direc-
tion for NHBs (b = 7.37, p = 0.20). The interaction
between emotional support and race for movement-
evoked pain was not significant (b = 1.54, 95% CI =
—0.71 to 3.80, AR* = 0.03, F = 1.90, p = 0.17).

Discussion

The present study contributes to a growing body of
research focused on improving our understanding of the
impact of psychological resilience on pain-related out-
comes among older adults. We expand on the previous
literature by providing support regarding the relationships
between resilience factors with pain and function and how
they operate across racial groups. Our results bring atten-
tion to the potential buffering role of gratitude and trait

Journal of Pain Research 2021:14
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Table 2 Pearson Product-Moment Correlations Among Study Variables
Variable | 2 3 4 5 6 7 8 9 10 11
|. Race®
2. Sex” 0.27* .
3. Age —33% | 0.07
4. Marital status® 0.26* | —-0.06 -0.21
5.Education? —0.48* | —0.23 0.06 —0.08 e
6. Income® —0.33* | —0.14 0.34% | —0.33* 0.26*
7. BMI 0.29% 0.11 —-0.20 0.08 —-0.16 —-0.20
8. Gratitude —-0.13 —0.19 0.06 —-0.16 0.07 026 | —0.13
9. Trait resilience —-0.12 0.05 0.23 —0.28%* 0.03 0.19 0.00 0.44%*
10. Emotional support 0.13 0.12 0.04 —0.43* | —-0.20 021 | —0.13 0.39** 0.39%*
I1. SPPB function’ —0.24 —0.10 0.02 —-0.20 0.08 021 | —0.30* 0.04 0.22 0.09
12. SPPB pain’ 0.27* 0.38%* 0.00 0.08 —0.26% | —0.21 0.11 —0.17 —-0.10 0.07 —43%*
Notes: *Race coded: 0 = NHW, | = NHB; "Sex coded: 0 = female, | = male; “Marital status coded: 0 = married, | = not married; “Education coded: 0 = <high school
degree, 1= >high school degree; °Income coded: 0 = <$20,000, | = 220,000%; ‘SPBB, Short Physical Performance Battery. *p < 0.05, **p < 0.01.
Table 3 Group Comparisons Across Psychological Resilience and Pain
Variable Unadjusted Adjusted®
NHW M (SD) | NWB M (SD) F | 7,2 | NHW M (SD) | NWB M (SD) F | n°
Psychological resilience
Gratitude (6-42) 35.9 (6.5) 33.7 (8.0) 1.09 | 0.02 35.5 (6.2) 354 (8.0) | 000 | 0.00
Trait resilience (1-5) 3.9 (0.7) 3.6 (0.9) .44 | 0.03 3.8(0.7) 3.7(09) | 010 | 0.00
Emotional support (8—40) 30.7 (8.5) 332 (7.0 1.04 | 0.02 30.6 (8.2) 34.4 (7.0 2.04 | 0.04
Pain outcomes
SPBB function (0-12)° 9.6 (1.8) 8.5 (1.7) 3.65% | 0.06 9.4 (1.8) 8.7 (1.7) I.15 0.02
SPBB pain (0—100)° 17.3 (19.7) 30.7 (22.9) 481t | 0.08 20.1 (20.3) 24.7 (22.9) | 031 0.0l

Notes: aAdjusted models controlled for age, sex, marital status, income, education, and BMI (body mass index); bSPBB, Short Physical Performance Battery; *p < 0.05; er =0.06.

resilience against movement-evoked pain among NHWs.
With the expected older adult population increase and the
growing racial and ethnic diversity of older adults,*
a better understanding of the factors that promote positive
adjustment in individuals from various racial groups with
chronic pain is needed.

Consistent with previous findings,>** we found that
NHBs reported greater movement-evoked pain compared
to NHWs; however, these differences were attenuated after
controlling for clinical and sociodemographic characteris-
tics (See Table 3). The causes underlying race differences
in pain outcomes are complex, and the mechanisms oper-
ating on the relationship between sociodemographic fac-
tors, cultural experiences, and race are less clear. In the
context of pain-related outcomes, lower socioeconomic
status and perceived racial discrimination have been linked
to greater pain and in

severity impairments

functioning.*>*® In a recent study, poverty level had

a more significant impact on the pain experience of older
adult NHBs compared to NHWs with knee osteoarthritis.*’
These findings align with intersectionality theory which
suggests that the convergent effects of various sociodemo-
graphic factors (eg, race, sex, age, SES) may help explain
health disparities, including the impact of pain, across
sociodemographic groups.*°

Evidence also suggests that race differences in pain
outcomes might be better accounted for by psychological
variables and pain coping.’'* Among low-income and
minority populations, higher levels of depression were
shown to mediate the relationship between race and pain-
> defined as

a negative emotional and cognitive response to pain, has

related outcomes.'” Pain catastrophizing,
also been identified as a potential mechanism by which
different racial groups respond to pain.>*”> Further, NHBs
more frequently endorse the use of hoping, praying, and
diverting attention as primary coping strategies for
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Table 4 Moderation Analysis for (A)
Resilience, and (C) Emotional Support

Gratitude, (B) Trait

Variable SPBB Function SPBB Pain
b SE P b SE P

(A)

Sex? -043 | 049 | 0.38 | 1241 | 5.72 | 0.03
Age -0.03 | 0.03 | 0.38 | 0.19 042 | 0.65
Marital status® -0.27 | 0.50 | 0.59 | 0.04 584 | 0.99
Income® 037 | 0.57 | 0.52 | —3.38 | 6.71 | 0.6l
Education? -042 | 063 | 0.50 | —=7.99 | 746 | 0.29
BMI —-0.10 | 0.04 | 0.0l | 0.13 048 | 0.77
Race® -0.82 | 0.66 | 0.21 | 3.86 7.72 | 0.62
Gratitude 0.06 | 0.04 | 0.12 | —1.23 | 0.52 | 0.02

Race X gratitude —0.20 | 0.07 | 0.00 | 2.31 0.84 | 0.00

(B

Sex? —0.40 | 0.48 | 0.40 | 14.71 | 5.67 | 0.01
Age —0.07 | 0.03 | 0.05 | 0.37 041 | 0.37
Marital status® 0.07 | 0.51 | 0.89 | —1.92 | 597 | 0.74
Income® 0.38 | 0.56 | 0.50 | —0.92 | 6.65 | 0.89
Education® —0.57 | 0.63 | 037 | —4.79 | 7.44 | 0.52

BMI —0.07 | 0.04 | 0.05 | 0.03 0.47 | 0.94
—0.95 | 0.67 | 0.15 | 8.60 7.84 | 0.27
10.99 | 473 | 0.02
18.37 | 7.47 | 0.01

Race®
Trait resilience 1.03 | 0.40 | 0.0l

Race X trait resilience | —0.99 | 0.63 | 0.12

©

Sex? —0.44 | 0.52 | 0.40 | 12.66 | 6.09 | 0.04
Age —0.04 | 0.03 | 0.31 | 0.13 0.45 | 0.76
Marital status® —0.18 | 0.61 | 0.76 | —1.18 | 7.11 | 0.80
Income® 091 | 0.71 | 020 | —1.54 | 829 | 0.85
Education® —0.42 | 0.71 | 0.55 | —5.33 | 821 | 0.51
BMI —0.08 | 0.04 | 0.08 | 0.09 0.52 | 0.85
Race® —0.63 | 0.73 | 0.38 | 3.63 843 | 0.66

Emotional support —0.01 | 0.04 | 0.78 | —0.48 | 0.53 | 0.36

Race x emotional 0.06 | 0.09 | 048 | 1.54 1.12 | 0.17
support
Notes: *Sex coded: 0 = female, | = male; ®Marital status coded: 0 = married, | =

not married; “Income coded: 0 = <$20,000, | = =2$20,000; 9Education coded: 0 =
<high school degree, |= >high school degree; “Race coded: 0 = NHW, | = NHB.

3657 effects which partially account for adverse pain

pain,
outcomes among this group.”®

Despite similar levels of gratitude and trait resilience
across NHBs and NHWs, our results suggest that these
resilience factors are differentially associated with pain-
related outcomes across racial groups. Specifically, higher
levels of gratitude and trait resilience were protective
against movement-evoked pain among NHWs, signifying
that augmenting these resources may be an important

strategy to improve pain in this group. While future

——-+---NHW —=— NHB

RN
N

—_
o

SPPB Function (0-12)
(o)} oo

N

Low Mean High

Gratitude (6-42)

Figure | Relationship between gratitude and race for functional performance. For
non-Hispanic Blacks, higher levels of gratitude were associated with lower func-
tional performance (greater physical impairments).

research is warranted to clarify the differential effects
observed across race, our results underscore the important
contribution of various sources of resilience on pain-
related outcomes. In particular, our findings support the
tenets of the Broaden-and-Build Theory, which proposes
that positive emotions build personal resources to “undo”
the consequences of adverse events.*> Evidence suggests
that individuals with higher levels of gratitude adopt posi-
(eg,
promoting behaviors that boost personal resources to

tive coping strategies reframing) and health-
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Figure 2 Relationship between gratitude and race for movement-evoked pain.
Higher levels of gratitude were associated with lower movement-evoked pain for
non-Hispanic Whites only.
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Figure 3 Relationship between trait resilience and race for movement-evoked pain.
Higher levels of trait resilience were associated with lower movement-evoked pain
for non-Hispanic Whites only.

adapt to adversity.”” In the context of pain, gratitude may
prompt people to reinterpret pain as less aversive (ie, “I
am glad/grateful for my cane/walker” and “I can keep
going despite the pain”); in turn, this adaptive cognitive
appraisal may lead to reductions in pain symptomatology.
Discrete experiences of gratitude may also improve biolo-
gical processes such as inflammation,®® and increase para-
sympathetic heart rate wvariability, which have been
associated with reduced pain sensitivity.®’ Likewise,
higher levels of trait resilience may promote adaptation
to pain by increasing motivational, goal-directed behaviors
that augment one’s ability to face challenges.®* As a result,
individuals may feel more assured about seeking and using
pain reduction techniques to improve pain and function.
Conversely, there was a negative association between
gratitude and physical functioning among NHBs.
Although gratitude is generally associated with enhanced
well-being and positive psychological function,®® there is
also evidence linking gratitude to negative emotions such
as indebtedness, guilt, and feelings of obligation.®* Despite
the comparable levels of gratitude across our racial
cohorts, it is possible that for NHBs, the degree of positive
emotions evoked by gratitude may be insufficient to facil-
itate patterns of flexible thinking and shift attentional focus
away from pain. However, this is speculative and warrants
future investigation. The benefits of gratitude might also
be driven by the frequency, intensity, and type of expres-
sion. Understanding the parameters by which sources of

resilience, such as gratitude, impact pain and functioning
among various demographic groups may be a step towards
optimizing and tailoring our current therapeutic strategies.

While the advantages of positive, psychological pro-

cesses have been established,m’17

evidence also highlights
that these benefits are not universal.®>®® In fact, we did not
observe a protective effect of emotional support on pain
outcomes in our sample, which is in contrast with prior
research.!”®” However, studies have addressed the need to
distinguish between varying aspects of social support,
including the quality and quantity of one’s social network
and type of support received (eg, emotional and instru-
mental support), as these factors may differentially impact
health and psychological function.'®®® Though varying
facets of social support may demonstrate stronger relation-
ships with pain and function among NHBs and NHWs
with cLBP, this is an empirical question warranting further
investigation.

Strengths and Limitations

To our knowledge, this is one of few investigations explor-
ing the role of race on the relationship between sources of
resilience and pain-related outcomes among older adults.’
Further, the examination of lower-extremity physical func-
tioning provides unique information regarding functional
capacity and limitations associated with cLBP, and our
movement-evoked pain measure may be a better represen-
tation of an individual’s pain experience compared to
retrospective pain ratings (static pain measure)."”

Despite these strengths, there are limitations that war-
rant acknowledgment. First, the findings may not general-
ize to other patient populations varying in age and racial
backgrounds. Second, our sample included individuals
with ¢cLBP, and it is unclear if the relationship between
resilience and pain outcomes will also be moderated by
race across other pain conditions. However, there is some
initial evidence from our group that supports race differ-
ences in resilience factors among older adults with knee

3 Third, the cross-sectional nature of the

osteoarthritis.
study limits the interpretation of the directionality and
the conclusions made about the observed relationships.
Fourth, given the multiple resources and processes con-
tributing to resilience,'® it is also possible that other posi-
tive psychological constructs not examined in the current
study limited our ability to capture processes that are
protective in the experience of pain among NHBs.
Indeed, resilience among NHBs has been attributed to
a range of processes, including harmony, creativity,
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teamwork,®® and racial/ethnic identity.”” The extent to
which individuals express positive feelings and views
about their race has also been associated with positive
psychological adjustment to stressors.”' However, the
degree to which these cultural views and social experi-
ences protect against pain among older NHBs with cLBP
remains unexplored.

It is also worth examining resilience at the socioecologi-
cal level, as the capacity to face and overcome stressors (ie,
pain) is driven by the social environment in which pain
occurs.'® Hence, community resilience (ie, bringing commu-
nities together for a common cause)’> may help facilitate
a sense of belongingness in one’s community; thereby pro-
moting positive adjustment through the upregulation of posi-
tive emotions (eg, pride).”>’* Therefore, future research
should consider the interplay of individual and environmen-
tal resilience factors to help identify mechanisms influencing
positive outcomes across demographic groups.

Lastly, it is important to acknowledge that while the
parent study was adequately powered and we observed
significant interaction effects in the current study, the dis-
parity in sample sizes across racial groups (NHBs: n = 15;
NHWs: n = 45) may have reduced the likelihood of detect-
ing interaction effects among variables that were non-
significant (ie, emotional support). The significant results
reported in this study were of small to medium effect; thus,
future studies with larger and diverse samples are needed
to replicate these findings.

Conclusions

In sum, the current study contributes to the extant litera-
ture by highlighting the influence of race on the resili-
ence—pain relationship. Importantly, findings suggest that
gratitude and trait resilience may serve as protective
agents against adverse pain outcomes among NHWs,
while gratitude may lead to less optimal functional per-
formance in NHBs. Given the limited research in this area,
continued investigation is needed to replicate findings and
illuminate the impact of various resilient factors across
demographic groups. Likewise, the extent to which these
findings may be applied clinically requires exploration.
For instance, interventions focused on strengthening posi-
tive psychological processes such as positive affect, hope,
optimism, and pain acceptance demonstrate adaptive
effects
outcomes.?*** 3275 Understanding the processes that

on pain severity and other pain-related

promote resilience across various demographic groups
may be a step towards developing culturally sensitive

interventions that optimize pain management and reduce
racial inequities in pain.
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