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Does Physical Activity Confound Race Differences
in Osteoarthritis-Related Functional Limitation?
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Objective. This study sought to determine the extent to which physical activity confounds the relation between
race and the incidence of osteoarthritis (OA)-related functional limitation.

Methods. OA Initiative study participants with or at increased risk of knee OA who wore an accelerometer were
included. Race was self-reported. Average time spent in moderate to vigorous physical activity (minutes per day) based
on ActiGraph uniaxial accelerometer data was assessed. Functional limitation was based on the following: (1) inability
to achieve a community walking speed (1.2 m/s) standard, (2) slow walking speed (<1.0 m/s), and (3) low physical func-
tioning based on a Western Ontario and McMaster Universities OA Index (WOMAC) physical function score greater
than 28 of 68.

Results. African American (AA) participants (n = 226), compared with White participants (n = 1348), had a higher like-
lihood of developing functional limitation based on various measures. When adjusted for time in moderate to vigorous
physical activity, the association between AA race and inability to walk a community walking speed slightly decreased
(from relative risk [RR] 2.15, 95% confidence interval [95% CI] 1.64-2.81, to RR 1.99, 95% CI 1.51-2.61). Association
between AA race and other measures of functional limitation mildly decreased (slow walking speed: from RR 2.06, 95%
Cl 1.40-3.01, to RR 1.82, 95% CI 1.25-2.63; low physical functioning: from RR 3.44, 95% CI 1.96-6.03, to RR 3.10,
95% CI 1.79-5.39). When further adjusted for demographic and other clinical variables, only the association between
race and low physical functioning (WOMAC) significantly decreased and no longer met statistical significance.

Conclusion. Greater physical activity is unlikely to completely make up for race differences in OA-related functional

limitation, and other barriers to health equity need to be addressed.

INTRODUCTION

Osteoarthritis (OA) is a leading cause of disability in adults.
However, the burden of disease is not equally distributed. African
American (AA) participants report worse OA-related functional
limitation and pain compared with White (WH) participants.?®
Fortunately, exercise, which is known to reduce OA-related pain
and improve physical function, may help reduce health disparities
in adults with OA. AA participants, compared with WH partici-
pants, had worse walking endurance and health-related quality
of life (HRQoL) at the start of an 18-month exercise intervention
that targeted those with knee OA, and race differences were
absent by the conclusion of the intervention.” Walking programs
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have also decreased pain, fatigue, and stiffness when tested
among AA participants with arthritis.&°

Although exercise can benefit those with OA, '° there is also
evidence that AA participants are less likely to be physically active
than WH participants. Several national surveys have consistently
found that AA participants report lower rates of leisure time phys-
ical activity compared with WH participants.’'~'® Aerobic physical
activity participation, in particular, among AA adults has remained
lower compared with WH adults in the last two decades.'* These
race differences persisted even after controling for income,
employment, marital status, and other socioeconomic fac-
tors.’™®* AA participants compared with WH participants with
OA and other forms of arthritis are also less likely to meet physical
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SIGNIFICANCE & INNOVATIONS

+ Using both patient-reported and performance-
based measures of physical function, we found that
African American race was associated with higher
incidence of osteoarthritis (OA)-related functional
limitations over 4 years.

+ Our study evaluated the confounding effects of
physical activity in the relationship between race
and OA-related functional limitation; we found
slight to mild confounding effects.

activity guidelines based on patient-reported and accelerometer
data. 1520

It is possible that observed race disparities in pain and func-
tional limitation may be partially caused by race differences in
physical activity. Low physical activity is a risk factor for pain, func-
tional limitation, and low HRQoL in adults with knee OA,?"** and
AA participants report less physical activity than WH
participants.’='® Yet, physical activity is not necessarily an inter-
mediate variable between race and OA-related functional limita-
tion (Figure 1). The extent to which physical activity confounds
the relation of AA participants with OA with worse pain and func-
tional limitation compared with WH participants with OA is
unclear. This is important to clarify given the need to address
and identify underlying reasons for health disparities in adults with
knee OA. As well, this is highly relevant to physical therapists,
rheumatologists, and other clinicians who play an important role
in the management of OA through the prescription or administra-
tion of exercise and physical activity intervention to adults with
knee OA. The main objective of this study is to examine race dif-
ferences in functional limitation, pain, and HRQoL and to deter-
mine the extent physical activity may confound these
relationships in adults with knee OA.

PATIENTS AND METHODS

Study design, setting, and participants. \We used data
from the OA Initiative (OAI), a large multicenter prospective cohort
study of individuals with or at risk for knee OA in the United States.
Study overview, objectives, and sample selection have been pre-
viously described (https://nda.nih.gov/oai/). Briefly, the OAl is a

prospective longitudinal cohort study of people 45 to 79 years of
age. Individuals with symptomatic knee OA and those at high risk
of developing symptomatic knee OA were included in one of two
cohorts. In particular, the progression cohort included partici-
pants who had symptomatic knee OA in at least one knee at
recruitment. The incidence cohort included those at risk for knee
OA with substantial risk factors including frequent knee symp-
toms, overweight/obesity, history of knee injury or surgery, family
history of total knee replacement, Heberden’s nodes, and repeti-
tive knee bending but without symptomatic knee OA in either
knee. OAIl participants without symptoms or risk factors were
excluded.

Study participants were recruited between 2004 and 2006
from the University of Maryland School of Medicine and Johns
Hopkins University, Ohio State University, University of Pittsburgh,
and Memorial Hospital of Rhode Island. Participants were then
assessed annually through 9 years of follow-up. The study was
approved by the Institutional Review Board (IRB) of the OAI Coor-
dinating Center at the University of California, San Francisco, and
by the IRBs of each site.

The present study includes OAl participants in either the pro-
gression or incidence cohort. We restricted our sample to include
only those who wore the accelerometer at the 48-month OAl
clinic visit and completed outcome measures at the 96-month
OAI clinic visit. Because there were very few Asian/Asian Ameri-
can study participants in the study cohort (n = 45), they were
excluded. For the purposes of this analysis, the 48-month clinic
visit represents our analytic baseline.

Study variables. Exposure and outcomes. Race (WH or
AA) was patient reported at the enrollment visit. We employed
walking speed calculated from a 20-m walk test to define our
walking outcomes. The 20-m walk test required participants
to walk at their usual speed over a marked 20-m course in an
unobstructed and dedicated corridor while being timed with a dig-
ital stopwatch. The 20-m walk test has high test-retest reliability
(intraclass correlation coefficients were greater than 0.9) for mea-
suring walking speed in older adults.?*?* In particular, we defined
a substandard community walking speed as inability to walk 1.2
m/s or faster because this is the minimum speed necessary to
cross streets at timed crosswalks.?® Slow walking speed was

Physical activity (baseline)

Race — OA-related functional limitation

Figure 1. Theoretical model. OA = osteoarthritis.
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defined as walking slower than 1.0 m/s, a risk factor for persistent
functional limitation and death among older adults.?®

Knee OA-related low physical functioning and pain were
assessed using the 24-item Western Ontario and McMaster Uni-
versities OA Index (WOMAGC), with the physical function (range:
0-68) and pain (range: 0-20) subscales, respectively.?” In these
patient-reported subscale measures, higher scores indicate more
knee OA-related symptoms. Low physical functioning was based
on attaining a score 28 or higher of 68 on the WOMAC physical
function scale.?” This cut point is consistent with a previous defini-
tion of poor functional outcome for persons with knee OA%® and is
within a range of scores reported for persons awaiting total knee
replacement.?® Persons reaching a score of 28 or higher of
68 report having at least slight to moderate difficulty in all 17 tasks
from the WOMAC physical function scale or severe to extreme dif-
ficulty in seven to nine tasks. Incident knee pain was based on the
WOMAC pain score exceeding a Patient Acceptable Symptom
State (greater than 5 of 20).%°

Physical HRQoL was assessed using the 12-ltem Short
Form Health Survey (SF-12) physical health component score.®
Also a patient-reported measure, scores for the SF-12 range from
0to 100, with higher scores indicating better physical health func-
tioning. Incident-low physical HRQoL was defined as having an
SF-12 score of less than 40, which is 1 SD below normative val-
ues from the general population.®’

Physical activity. Baseline physical activity was objectively
measured with an ActiGraph accelerometer at the 48-month
clinic visit. An accelerometer provides a valid and reliable measure
of physical activity frequency, intensity, and duration, providing a
more precise measure of physical activity compared with a self-
reported measure.®23% OAI participants were instructed to wear
the ActiGraph (GT1M) uniaxial accelerometer at the right hip dur-
ing waking hours for 7 consecutive days. An SAS macro provided
by the National Cancer Institute (available at http://riskfactor.
cancer.gov/tools/nhanes_pam) was used to determine ActiGraph
wear time. Nonwear time was defined as 60 minutes or longer of
zero activity, with allowance for up to 2 minutes of activity counts
0 to 100, and this was subtracted from 24 hours to determine
wear time.* A valid wear day was defined as a day with 10 hours
or longer of wear time. Participants were included if 4 to 7 valid
wear days were available, regardless of the day of the week.

Moderate to vigorous physical activity was analytically identi-
fied by activity counts 2,020 per minute or greater.>* The defini-
tion was based on the US physical activity guideline that was
available and published during study recruitment.®® The mean
minutes per day spent in moderate-vigorous physical activity
was determined. The study’s method of processing accelerome-
ter data has been used in previous studies.®®

Sociodemographic and clinical variables. Educational attain-
ment (with vs without college degree or more) were self-reported
at baseline. Body mass index (BMI) was calculated. Baseline
radiographs were centrally read for all participants who had at

least one follow-up visit knee x-ray.®” Having radiographic knee
OA was defined by the presence of definite osteophytes. Depres-
sion was ascertained using the validated Center for Epidemiologic
Studies Depression Scale (CES-D).*® Scores range from 0 to
60, with scores 16 or greater suggesting depression.® Knee pain
severity in the past 30 days based on a visual analog scale (VAS;
range: 0-10) was also assessed.

Statistical analysis. Baseline demographic and clinical
characteristics of the primary study cohort overall were summa-
rized. They were also compared by race. Continuous variables were
compared using two-sample t-test. Categorical variables were
compared using Pearson’s x° test or Fisher’s exact test. Race differ-
ences (WH vs AA) in primary outcome (substandard community
walking speed) and secondary outcome (slow walking speed, low
physical functioning, incident knee pain, and incident-low physical
HRQoL) measures were assessed using generalized linear models.
WH race served as the reference group, as WH participants com-
prised the largest race group in the OAl. Risk ratios (RRs) and
95% confidence intervals (95% Cls) were used to evaluate the
association between race and the incidence of functional limitation,
pain, and walking over 4 years, unadjusted and adjusted for physi-
cal activity, sociodemographic, and clinical variables. Covariates
were chosen based on sociodemographic (age, sex, and education
[college]) and clinical (BMI, radiographic OA, CES-D, and VAS pain)
variables known to potentially confound race differences in OA-
related functional outcomes.® We repeated the analyses stratified
by the presence/absence of radiographic OA. Statistical analyses
were conducted using SAS Version 9.4 (SAS Institute).

RESULTS

Sample characteristics. Of the 4,796 OAl participants at
baseline, 45 were Asian, and 2,717 had ActiGraph accelerometer
data at the 48-month clinic visit, of which 84 did not wear the
monitor for at least 4 valid days (Figure 2). Of the participants,
349 did not attend the follow-up visit.

Among the remaining 1,574 OAI study participants in this
sample, the mean age was 60.5 years, and more than half were
women (Table 1). Most had at least a college degree (68.0%),
and the mean BMI was 28.3. The majority had radiographic signs
of knee OA, and the mean knee pain severity and CES-D scores
were 3.0 (of 10) and 6.6, respectively. A total of 1,348 WH and
226 AA participants were included in the study. The patient char-
acteristics of subsamples for each study outcome were addition-
ally reported (Supplementary Table 1).

In this cohort, AA participants, compared with WH partici-
pants, were younger and less likely to have a college degree
(Table 2). They also had higher BMI and CES-D scores, were
more likely to have radiographic knee OA, and had higher knee
pain severity scores. AA participants were less likely than WH par-
ticipants to spend time in moderate to vigorous physical activity
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OAIl Sample
n=4796

n=45 Asian

n=2079 no ActiGraph

n=84 wore ActiGraph for < 4 days
n=349 did not attend follow up

Available data
n=1574

Figure 2. Study participant flow diagram. OAl = Osteoarthritis Initiative.

(mean + SD daily minutes: 14.4 + 15.4 vs 19.8 + 20.1, respec-
tively) as well.

OA-related clinical outcomes by race. AA participants,
compared with WH participants, had a higher likelihood of devel-
oping the inability to walk a community walking speed standard
(85.7% vs 16.7%, P < 0.0001), a slow walking speed (15.3% vs
7.4%, P < 0.0002), and low physical functioning based on the
WOMAC physical function score (9.0% vs 2.6%, P < 0.0001) at
the 96-month clinic visit. They were also more likely to develop
an incident knee OA-related pain based on the WOMAC pain
score (18.5% vs 11.5%, P < 0.05). Incident-low physical HRQoL
based on the SF-12 score at the 96-month clinic visit did not differ
between the two races (Table 3). The observed race differences
were similar for those with and without radiographic OA
(Supplementary Tables 2 and 3).

Effects of physical activity, sociodemographic, and
clinical variables. When adjusted for time in moderate to

Table 1. Patient characteristics of the entire analytic sample
(n=1,574)

Patient characteristic

Race, n (%)
White 1,348 (85.64)

African American 226 (14.36)
Age, y, mean (SD) 60.53 (8.89)
Female, n (%) 842 (53.49)
Education, with college degree or more, n (%) 1,067 (68.01)
BMI, mean (SD) 2832 (4.61)
With radiographic knee OA, n (%) 865 (54.99)
CES-D, mean (SD) 6.56 (7.44)
Pain severity (VAS), mean (SD) 2.96 (2.57)

* The Center for Epidemiologic Studies Depression Scale (CES-D)
ranged 0-45. The visual analog scale (VAS) for worse knee ranged
0-10. BMI = body mass index; OA = osteoarthritis.

vigorous physical activity, the association between race and
inability to walk a community walking speed slightly decreased
(from RR 2.15, 95% Cl 1.64-2.81, to RR 1.99, 95% CI
1.51-2.61). When additionally adjusted for sociodemographic
and clinical variables, the association remained minimally
changed and remained statistically significant (Table 3).

When adjusted for time in moderate to vigorous physical
activity, the association between race and incident slow walking
speed mildly decreased (from RR 2.06, 95% CI 1.40-3.01, to
RR 1.82, 95% CI 1.25-2.63). When further adjusted for socio-
demographic and clinical variables, the association minimally
changed and remained statistically significant (Table 3).

In comparison, after controlling for time in moderate to vigor-
ous physical activity, the association between race and low phys-
ical function based on the WOMAC score mildly decreased (from
RR 3.44, 95% CI 1.96-6.03 to RR 3.10, 95% CI 1.79-5.39).
However, with further adjustment for sociodemographic and clin-
ical variables, the association significantly decreased to an RR
1.63, 95% CI 0.86-3.09, and was no longer statistically significant
(Table 3).

Similarly, the association between race and incident knee
pain based on the WOMAC pain score minimally changed after
controlling for time in moderate to vigorous physical activity (from
RR 1.62, 95% Cl 1.10-2.38, to RR 1.57, 95% CI 1.07-2.31). Fur-
ther adjustment for demographic and clinical variables, however,
significantly decreased any association between race and inci-
dent knee pain or low physical HRQoL (Table 3). These associa-
tions were similar for those with and without radiographic OA
(Supplementary Tables 2 and 3).

DISCUSSION

In this study comparing AA and WH adults with or at high
risk of having knee OA, AA adults were more likely to develop
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Table 2. Participant characteristics by race*

White African P

Characteristic (n=1348) American (n = 226) value?®
Age, y, mean (SD) 60.89 (9.04) 58.39 (7.64) <0.0001
Female, n (%) 687 (50.96) 155 (68.58) <0.0001
Education, n (%) with college degree or more 983 (72.98) 84 (37.84) <0.0001
BMI, mean (SD) 2797 (4.51) 30.44 (4.67) <0.0001
With radiographic OA, n (%)P 713 (52.93) 152 (67.26) <0.0001
CES-D, mean (SD) 6.30 (7.19) 8.17 (8.65) 0.0001
Pain severity (VAS), mean (SD) 2.68(2.42) 4.62 (2.84) <0.0001
Moderate to vigorous intensity physical activity, min/d, 19.84 (20.09) 14.39 (15.35) 0.0001

mean (SD)

* The Center for Epidemiologic Studies Depression Scale (CES-D) ranged 0-45. The visual analog scale (VAS) for
worse knee ranged 0-10. BMI = body mass index; OA = osteoarthritis.
@ For continuous variables, t-test was used. Fisher's exact test was used for categorical variables.

P Presence of definite osteophytes on x-ray of the knee.

OA-related pain and functional limitations such as substandard
community walking speed, slow walking speed, and low physical
functioning. The incidence of low physical HRQoL was similar
between AA participants and WH participants. Physical activity
level had minimal to mild confounding effects on the observed dif-
ferences in OA-related outcome variables. Adjusting for demo-
graphic and clinical variables eliminated observed race
differences in only the patient-reported measures of physical
function and pain but not the performance measures of
physical function. AA participants in our cohort compared with
WH participants were also predominantly women with higher
BMI, had poorer educational attainment, and were more likely to
have radiographic signs of knee OA, high knee pain severity, and
high levels of depression.

In our study, identifying as AA race was associated with two
to three times the incidence of functional limitation over 4 years
among those with or at high risk of having knee OA. AA race
was also associated with greater incidence of OA-related knee
pain. Racial differences in OA-related disability and pain are well
established in the literature.>*°*" Studies of patients with knee
and/or hip OA living in North Carolina demonstrated that AA

Table 3. Association of race with study outcomes™

participants, compared with WH participants, had worse
OA-related function and pain based on the WOMAC and other
arthritis measurement scores.®* In a study of patients with knee
OA living in the southeastern United States, AA participants
reported poorer function and greater clinical pain than non-
Hispanic WH participants.*® Upon quantitative sensory testing,
they also had increased pain sensitivity and reduced pain inhibi-
tion. In evidence from a cross-sectional study conducted by
Flowers et al*’ comparing performance-based function assess-
ments in AA participants and WH participants with knee OA, AA par-
ticipants had at least twice the odds of having poorer outcomes on
several functional tests performed (eg, 2-minute step test,
30-second chair stand). Moreover, a recent meta-analysis con-
cluded that AA participants with OA, compared with WH
participants with OA, had a propensity for higher self-reported
disability, clinical pain severity, and poorer performance testing.*
As expected, AA participants in this cohort were less likely to
participate in moderate to vigorous physical activity than WH par-
ticipants. Self-reported physical activity data from the Behavioral
Risk Factor Surveillance System database had been applied to
the 2003 physical activity guidelines in arthritis populations in

White, African American,

Characteristic n/N (%) n/N (%)

Model 1
RR (95% Cl)

Model 2
RR (95% Cl)

Model 3
RR (95% Cl)

Model 4
RR (95% Cl)

Inability to walk a
community walking speed

Slow walking speed

Low physical functioning
(WOMAC function >28)

Incident knee pain®

Incident-low physical HRQoL
(SF-12 <50)

173/1,039 (16.65) 45/126 (35.71)

95/1,277 (7.44)
34/1,306 (2.60)

30/196 (15.31)
17/190 (8.95)

136/1,187 (11.46)
112/1,065(10.52)

25/135(18.52)
17/113 (15.04)

2.15(1.64-2.81y°

2.06 (1.40-3.01)°

1.99 (1.51-2.61)" 2.02(1.47-2.77)"  1.98(1.45-2.72)°

1.82(1.25-263)°  1.77(1.19-2.62)°  1.80 (1.22-2.65)°

3.44(1.96-6.03)" 3.10(1.79-539)*  1.67(0.88-3.18) 1.63 (0.86-3.09)
1.62(1.10-2.38)¢  157(1.07-2.31)°  1.15(0.76-1.74) 1.15(0.76-1.73)
1.17(0.78-1.73) 1.09 (0.73-1.63) 0.87(0.57-1.32) 0.87(0.57-1.32)

* Model 1 was unadjusted. Model 2 was adjusted for physical activity (time in moderate to vigorous intensity physical activity). Model 3 was
adjusted for age, sex, body mass index, radiographic osteoarthritis, depression (Center for Epidemiologic Studies Depression Scale), education
(college), and pain (visual analog scale). Model 4 was based off of Model 3 but was additionally adjusted for physical activity (time in moderate
activity). 95% Cl = 95% confidence interval; HRQoL = health-related quality of life; RR = relative risk; SF = 12-Item Short Form Health Survey;

WOMAC = Western Ontario and McMaster Universities Arthritis Index.

a p<0.0001.
b P <0.005.

¢ Exceeding a Patient Acceptable Symptom State score on the WOMAC pain score (greater than 5 of 20).

dp<0.05.
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multiple studies.’®™"" Al studies demonstrated that AA partici-
pants were less likely than WH participants to meet the 2003
guidelines. Upon applying physical activity data from the National
Health Interview Survey database to the 2008 physical activity
guidelines, other investigators found similar findings.'®'® Self-
reported data may not be the most accurate measure of physical
activity, however. In a study of US adults with OA, the observed
correlations between self-reported and objective measures of
physical activity were mostly weak to moderate.*®> Applying an
accelerometer to assess racial differences in physical activity
guideline attainment among those with or at risk for knee OA,
Song et al?® found that AA participants were 72% to 76% less
likely than WH participants to meet physical activity guidelines.
Although these previous studies were insightful, none of the stud-
ies evaluated the confounding effects of physical activity in the
relationship between race and OA-related functional limitation.
We found that, although time spent in moderate to vigorous phys-
ical activity confounded the association between race and multi-
ple measures of functional limitation, the observed magnitude of
confounding effects was small.

Racial disparities in OA-related outcomes could be related to
differences in sociodemographic and clinical characteristics based
on previous studies. Poorer socioeconomic status (including lower
income) and lower social support have been associated with worse
patient-reported OA-related outcomes.***5 Higher BMI has also
been associated with poorer daily functions in other studies.*® Dif-
ferences in radiographic disease severity may also affect racial dif-
ferences in OA-related functional limitations. In one study, racial
differences in knee OA symptoms persisted despite adjustment
for sociodemographic and radiographic OA severity, but the differ-
ences were no longer significant when further controlled for
depressive symptoms and BMI.2 The study suggests that depres-
sive symptoms and BMI may play a more significant factor than
the other variables in explaining race differences in OA-related
symptoms. In our study, further adjustment for demographic and
other clinical variables significantly reduced the association
between race and OA-related pain and dysfunction based on the
WOMAC but not the walking speed performance measures. The
differential effects could be caused by the fact the WOMAC is a
patient-reported measure and the walking speed measures are
not. Patient-reported outcome measures may be more susceptible
to the effects of sociodemographic and clinical variables.

Strengths of our study include using data from a prospective
longitudinal cohort with substantial number of study participants.
We also used objective measurements of functional limitation
physical activity using an accelerometer and both patient-
reported and performance-based measures of physical function.
Clinicians should be aware that moderate to vigorous physical
activity may reduce race differences in OA-related functional out-
comes but only to a certain extent. Regular moderate to vigorous
physical activity, however, may have other beneficial health effects
among racial and ethnic minorities besides relieving arthritis

symptoms (eg, improved general physical fitness, greater bone
mineral density).*” Clinicians should also acknowledge that cer-
tain demographic and clinical factors may also reduce race differ-
ences in patient-reported physical dysfunction. Future studies
should evaluate other factors that may play a role in understand-
ing racial differences in OA-related functional limitations. These
variables should include a more detailed account of socioeco-
nomic status (eg, occupation), presence of other clinical comor-
bidities, pain-coping patterns, and psychological resilience.*®
Novel programs that may increase regular physical activity among
racial/ethnic minorities with OA should also continue to be devel-
oped and studied. Such programs should be culturally appropri-
ate, address barriers to physical activity among racial/ethnic
minorities and be responsive to their identified needs.

There are also some limitations to consider in this study. First,
Asians/Asian Americans were excluded from analysis because of
the small number of study participants. Additionally, Hispanic peo-
ple/Latinos can have significantly higher arthritis-related pain and
are less likely to be physically active than non-Hispanic WH partici-
pants."® However, there were a small number of Hispanic people
recruited in the OAl (n = 60). Although Hispanic people/Latinos
were included in our investigation, a study analyzing ethnic differ-
ences (ie, Hispanic people vs non-Hispanic people) in OA-related
symptoms and physical activity using OAIl data would not be ade-
quately powered. In addition, common social and environmental
factors such as lack of childcare, lack of parks, family responsibili-
ties, neighborhood safety, and inflexible work environment have
been recognized as barriers to physical activity in AA participants.*®
However, these factors were not assessed in our study and, thus,
were not available to include in our analysis. Future investigations
should analyze the roles of these variables in racial disparities in
OA-related outcomes.

In conclusion, greater physical activity is unlikely to
completely make up for race differences in OA-related functional
limitation. Other barriers to health equity need to be addressed,
SO appropriate interventions can be implemented earlier to help
reduce health disparities in OA, especially among AA people.
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