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Abstract

Objective: In people with knee osteoarthritis (OA), self-reported physical function is poorer in 

Blacks than Whites, but it is unclear whether this holds true for objective assessments. This study 

examined racial differences in performance-based physical function as well as potential underlying 

factors contributing to these racial differences.

Methods: Participants with knee OA from a randomized controlled trial (ClinicalTrials.gov 

number NCT02312713) completed the 2-minute step tests (2MST), timed-up-and-go (TUG), and 

30-second chair stands (30s-CST) at baseline. Race differences in performance-based function 

were assessed by logistic regression. Separate models were adjusted for sets of demographic, 

socioeconomic, psychological health, and physical health variables.

Results: In persons with knee OA (n=322; women: 72%, Black: 22%, age=66±11 years, 

BMI=31±8 kg/m2), Blacks (vs. Whites) had greater unadjusted odds of poorer function (30s-CST: 
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OR [95% CI] = 2.79 [1.65–4.72]; 2MST: 2.37 [1.40–4.03]; TUG: 3.71 [2.16 – 6.36]). 

Relationships were maintained when adjusted for demographic and psychological health 

covariates, but they were either partially attenuated or non-significant when adjusted for physical 

health and socioeconomic covariates.

Conclusion: Black adults with knee OA had poorer unadjusted performance-based function than 

Whites. Physical health and socioeconomic characteristics diminished these differences, 

emphasizing that these factors may be important to consider in mitigating racial disparities in 

function.

Introduction

Osteoarthritis (OA) is a leading cause of disability and is a painful and common disease of 

the joint[1,2]. The lifetime risk of developing symptomatic knee OA by the age of 85 years 

old is 44.7% [3]. Compared to those without knee OA, individuals with knee OA have 

poorer functional ability[4], and factors, such as older age[5], quadriceps weakness[5], 

obesity[6], and anterior cruciate ligament injury[7] increase the risk for poor function.

Racial differences occur in multiple aspects of knee OA. Black people have a greater 

prevalence [8,9] and higher hazard of progression[10] of knee OA, as well as more severe 

tibiofemoral OA [11] compared to Whites. Black people also report poorer physical function 

compared to Whites [12,13], which some studies have indicated may be explained by other 

factors. For example, in a sample of veterans with hip and/or knee OA[14], differences in 

functional scores between Blacks and Whites were no longer statistically significant after 

controlling for physical (pain, perceived poor health) and psychological (self-efficacy, 

emotion-focused coping) health-related variables. In the Johnston County Osteoarthritis 

Project, differences in functional scores between Black and White people with knee OA 

were attenuated by controlling for BMI and depressive symptoms[13].

Currently, much of the literature describing the racial differences in physical function 

between Blacks and Whites in knee OA have been based upon-self report. While self-

reported physical function is informative, inexpensive, and easy to collect, it is inherently 

subjective, limited by cognitive ability, and dependent on memory. Such challenges in self-

reporting may lead to biases such as over- or under-estimation of physical function. This 

bias can be reduced by including objective physical performance measures. In a 2007 study 

of racial differences in function between Black and White older adults with knee OA, there 

were no significant differences in self-reported walking ability. However, six-minute 

walking (6MW) test performance revealed Black people had significantly worse functional 

performance compared to White people, illustrating the potential for an overestimation of 

functional ability and the importance of objective functional assessments [15]. Self-reported 

and performance-based functional tests also measure different but complementary domains 

of function; thus, both forms of assessment should be utilized to best evaluate functional 

ability[16]. Outcome measures such as the Western Ontario and McMaster Universities 

Osteoarthritis Index (WOMAC) or the 36-Item Short Form Survey (SF-36) have been found 

to be influenced by psychosocial factors, like pain and depression, while performance-based 

measures such as the 6MW or the timed-up-and-go (TUG) are influenced by self-efficacy 
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[17]. So while both are influenced by psychosocial factors, they are not affected in the same 

way.

Little is known about associations of race with performance-based physical function. 

Furthermore, the roles demographic, socioeconomic, psychological, and physical health 

factors may play in the relationship between race and performance-based function among 

individuals with knee OA remains unclear. Such information could be useful in identifying 

at-risk populations to aid in the development of interventions that target underlying factors 

contributing to racial disparities. To address these gaps, the objectives of this cross-sectional 

study were to determine if differences in performance-based function measures exist 

between Black and White individuals with knee OA and to examine whether race-related 

differences are attenuated when accounting for demographics, socioeconomics, 

psychological health, and physical health in multivariable models. We expected that Black 

people would have poorer functional outcomes compared to White individuals and 

underlying factors that contribute to racial differences would be identified.

Patients and Methods

Study sample

Participants for this cross-sectional study were taken from the PhysicAl THerapy vs 

INternet-Based Exercise Training (PATH-IN) for Patients with Knee Osteoarthritis study 

(ClinicalTrials.gov number NCT02312713), a randomized controlled trial comparing the 

effectiveness of physical therapy versus an internet based exercise intervention among 

individuals with symptomatic knee OA [18]. Participants with knee OA were recruited via 

advertisements for self-referral and actively recruited from the University of North Carolina 

and the surrounding area, as well as from the Johnston County Osteoarthritis Project, a 

community-based observational study of non-institutionalized White and Black residents 

from rural communities within Johnston County, North Carolina[8]. Symptomatic knee OA 

was defined as a diagnosis of OA at the knee, along with the presence of symptoms at the 

knee. Knee OA diagnosis was identified based on previous radiographs from the Johnston 

County Study, medical records from UNC Healthcare system database, and self-reported 

assessment based on the American College of Rheumatology criteria. Symptoms were 

defined as the presence of pain, aching, or stiffness in one or both knees on most days of the 

week. Racial identity was obtained via self-report (or medical record if self-report was not 

available) and expressed as a dichotomous variable (Black/White). Individuals who did not 

identify as Black or White were excluded from the analysis because there were very few 

participants (N=28) in other racial groups in the study. This study was approved by the 

Institutional Review Boards of the University of North Carolina School of Medicine and 

Duke University Medical Center. All participants provided a written informed consent prior 

to data collection. Data for these analyses were assessed at baseline, prior to randomization 

or taking part in any study intervention.

Performance-based function assessments

Timed-Up-and-Go (TUG): Participants were asked to rise from a chair, walk a distance of 

3m, turn around, walk back to the chair, and sit down; time to complete this task was 
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recorded in seconds. TUG is a common measurement of mobility in elderly populations, has 

a high test-retest reliability (ICC2,1 = 0.95–0.97) and has been validated for function (r = 

−0.78), gait speed (r = −0.61), and balance (r = −0.81) in a study population with an age 

range of 60–90 years old [19],with a standard measurement error of 1.07 seconds in people 

with end-stage hip and knee OA[20].

2-Minute Step Test (2MST): Standing next to a wall, participants were instructed to lift 

each leg, bending at the knee, to a height at least half the distance between the patella than 

the iliac crest, stepping in place as many times as possible within a 2-minute time period. 

The 2MST was developed as an aerobic endurance test to be used as an alternative to tests 

like the 6MW when space is prohibitive[21]. It has a moderate correlation with treadmill 

performance (R = 0.74)[22].

30-Second Chair Stand Test (30s-CST): From a seated position in a chair of standard 

height, participants rose to a full standing position and returned to a seated position as many 

times as possible within a 30-second time period. The 30s-CST was developed for and is 

commonly used in populations over 60 years of age to assess lower body strength [23]. It has 

a high test-retest reliability (R = 0.89) and a moderate correlation with leg-press 

performance (R = 0.77)[23].

Covariates

Because age[24], sex[24], BMI[24], physical activity[25], pain[24], physical health[26], 

depression[27], fear of movement[28], education[29], employment[30], financial status[29], 

and marital status[31] are associated with OA development, the following variables were 

selected as covariates.

Demographic characteristics

Age (years), sex (man/woman), and marital status (married or living with partner vs. single, 

separated, divorced, or widowed) were self-reported.

Socioeconomic characteristics

These self-reported variables included education (less than bachelor’s degree vs. bachelor’s 

degree or post-graduate work), household financial status (just enough to or cannot meet 

basic expenses vs. meeting basic expenses with extra money available), and employment 

status (working or student vs. retired, unemployed, or disabled)

Psychological health

Patient Health Questionnaire-8 (PHQ-8): PHQ-8 was developed from the Primary 

Care Evaluation of Mental Disorders (PRIME-MD) questionnaire, a depressive symptoms 

assessment tool. The questionnaire consists of 8-items rated on a scale of 0 (not at all) to 3 

(nearly every day) with a total overall score ranging from 0 (no significant depressive 

symptoms) to 24 (severe depressive symptoms). A score of 10 or greater suggests clinically 

significant depression[32].
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Brief Fear of Movement Scale (BFMS): The BFMS, derived from the Tampa Scale for 

Kinesiophobia for use in an OA population[33], is a 6-item survey rated on a scale of 1 

(strongly agree) to 4 (strongly disagree) with a total overall score ranging from 6 to 24. 

Higher scores correspond to greater fear of movement.

Physical health

Body mass index (BMI): BMI was calculated as weight/(height2). Height was measured 

using a calibrated stadiometer, and weight was measured using a balance-beam scale. Both 

measures were taken without shoes for analyses.

Physical Activity Scale for the Elderly (PASE): The PASE questionnaire was 

developed and has been validated to assess physical activity in older adults[34]. Participants 

reported their activity within a 1-week period. Scores were calculated summing the product 

of the participation (yes/no) or duration (hours/week) of each activity by a derived weight 

for each item[34]. Higher scores indicate greater levels of physical activity.

Western Ontario and McMasters Universities Osteoarthritis Index (WOMAC) 
pain score: Participants completed the WOMAC questionnaire which measures self-

reported lower extremity pain, stiffness and functional ability and has been commonly used 

in elderly and OA populations[35]. Self-reported pain was assessed via a 5-item subscale, 

was rated from 0 (no symptoms) to 4 (extreme symptoms) and summed with an overall score 

ranging from 0 to 20.

Self-reported health: Physical health status was assessed via questionnaire consisting of 

one question: “How do you rate your current health?” Health was reported as “excellent”, 

“very good”, “good”, “fair” or “poor”. Responses were then dichotomized for analyses (fair 

or poor vs. excellent, very good, or good).

Statistical analysis:

Descriptive statistics were calculated for participant demographic characteristics and other 

items inquiring about self-reported health and physical activity using means and standard 

deviations for continuous variables and frequencies and percentages for categorical 

variables. Racial group differences were determined via t-test (continuous variables) or chi-

squared test (categorical variables), as appropriate. Functional measures were categorized 

into respective three-level ordinal variables based upon quartiles for 2MST, 30s-CST and 

TUG, grouped as lowest, two middle and upper quartiles to better assess the extremes of 

physical function outcomes (worst to best). Higher scores for 2MST and 30s-CST and lower 

TUG scores corresponded to better function. For the ordinal 2MST, 30s-CST, and TUG 

response variables, we fitted proportional odds logistic regression models. First, we 

examined the bivariate association of race with each functional outcome. Next, for each 

functional outcome, four multivariable models were developed by adding the variables in 

separate blocks: 1) Demographic (age, gender, and marital status), 2) Socioeconomic 

(education, household financial state, and employment status), 3) Psychological health 

(PHQ-8 and BFMS), and 4) Physical health (BMI, PASE, WOMAC pain subscale, and self-

reported health). Finally, we included all terms as independent variables in “full” 
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multivariable models. We used odds ratios as measures of association between race and each 

functional outcome, and 95% CI’s were used to express the variation around the odds ratios. 

All statistical analyses were conducted using SAS System Software 9.4 (SAS Institute, Inc., 

Cary, NC).

Results

Sample demographics

Among 415 individuals eligible for participation, 350 enrolled in the PATH-IN study; 28 

were not included in this secondary analysis because they did not self-identify as either 

Black or White (Figure 1). Of the remaining 322 participants in these analyses, 72% were 

women, 21.7% were Black, the mean age was 66 ± 10.8 years old, and the mean BMI was 

31.4 ± 8 kg/m2 (Table 1). Compared to White participants, Black participants were younger, 

less likely to be partnered, and were more likely to be women. Black participants reported 

more pain and fear of movement, poorer health, and had greater BMI (with Black 

participants ranging from normal to obese-class III[36,37], as compared to Whites, who 

ranged from mildly underweight to obese-class III[36,37]). Black participants were also less 

likely to have a college degree or a high financial status. There were no significant 

differences between racial groups in occupational status, depressive symptoms, or physical 

activity. Compared to White participants, Black participants had worse 30s-CST (10 ± 4 

steps vs 8 ± 3 steps), worse 2MST (55 ± 27 steps vs 43 ± 30 steps), and worse TUG scores 

(11.1 ± 3.4s vs 13.9 ± 5.3s) (Supplemental Table). All participants were comparable to 

normative 30s-CST and 2MST functional data, however, all participants had lower TUG 

scores compared to normative data.

Associations of participant characteristics with 30-Second Chair Stand

We tested whether the proportional odds assumption was valid; in all models, the test was 

not significant (p>0.07), indicating that this assumption is reasonable. Compared to White 

participants, in bivariate analyses, Black participants 30s-CST performance was poorer 

(Table 2; OR = 2.79, 95% CI = 1.65–4.72). This difference was maintained when adjusted 

for demographics (Table 2, Model 1: age, gender, and marital status; OR = 2.46, 95% CI = 

1.39–4.36) and when adjusted for psychological health (Table 2, Model 3: depressive 

symptoms and fear of movement; OR = 2.51, 95% CI = 1.47–4.28).

However, this racial difference for 30s-CST was no longer statistically significant when 

adjusted for socioeconomic status (Table 2, Model 2: education, financial status, and 

employment status; OR = 1.73, 95% CI = 0.97–3.09), nor when adjusted for physical health 

measures (Table 2, Model 4: physical activity, pain, self-reported health, and BMI; OR = 

1.78, 95% CI = 0.99–3.20). Similarly, in the full model adjusting for all covariates, there was 

no racial difference in 30s-CST performance (Table 2, Model 5; OR = 1.28, 95% CI = 0.67–

2.47).

Associations of participant characteristics with 2-Minute Step Test

Compared to White participants, in unadjusted analysis, Black participants were more likely 

to have poorer 2MST performance (Table 3; OR = 2.37, 95% CI = 1.40–4.03). This 
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difference was maintained after adjusting for demographic (Table 3, Model 1; OR = 2.24, 

95% CI = 1.25–4.02) and psychological health (Table 3, Model 3; OR = 2.23, 95% CI = 

1.30–3.81) covariates.

The poorer performance of Black participants on 2MST was no longer present after 

adjusting for socioeconomic (Table 3, Model 2; OR = 1.17, 95% CI = 0.65–2.11) or physical 

health covariates (Table 3, Model 4; OR = 1.12, 95% CI = 0.61–2.06).

In the full multivariate model (Table 3, Model 5), after adjusting for all covariates, there was 

an inverse relationship between Black participants and 2MST, though it was not statistically 

significant (OR = 0.71, 95% CI = 0.35–1.44).

Associations of participant characteristics with Timed-Up-and-Go

Compared to White participants, in the unadjusted model, Black participants had a higher 

odds of having poorer TUG performance (Table 4; OR = 3.71, 95% CI = 2.16–6.36). This 

difference was maintained in each of the demographic (Table 4, Model 1; OR = 3.74, 95% 

CI = 2.07–6.77), socioeconomic (Table 4, Model 2; OR = 2.24, 95% CI = 1.24–4.06), 

psychological health (Table 4, Model 3; OR = 3.47, 95% CI = 2.00–6.03), and physical 

health models (Table 4, Model 4; OR = 2.01, 95% CI = 1.09–3.73).

In the full multivariate model (Table 4, Model 5), after adjusting for all covariates, Black 

participants continued to have poorer TUG performance as compared to White participants, 

though no longer statistically significant (OR = 1.76, 95% CI = 0.88–3.55).

Discussion

Black participants had worse unadjusted performance-based functional outcomes compared 

to White participants. Specifically, they had more than twice the odds of having poor 30s-

CST and 2MST outcomes and nearly 70% greater odds of poor TUG outcomes. Racial 

differences in functional tests were attenuated but remained significant in models adjusted 

for demographic and psychological health covariates, but racial differences were no longer 

statistically significant in models accounting for socioeconomic and physical health 

covariates. Additionally, racial differences did not maintain statistical significance when 

adjusting for all four covariate groups in the full models. Although prior studies have 

examined racial differences in performance-based measures in a knee OA population, the 

current study adds to the previous literature by including additional psychological health 

factors.

Racial differences in 30s-CST and 2MST outcomes were no longer significant when 

considering socioeconomic factors, reiterating the relationship between social status with 

health status and chronic disease that has been documented in prior studies, and is thought to 

be a primary mediator in health disparities[38,39]. Compared to White participants, a 

smaller proportion of Black participants in the current study reported having collegiate 

education or having extra money left over after paying basic expenses, which is consistent 

with previous studies reporting lower educational levels and lower financial status in Black 

participants compared to White participants [40,41]. However, few have examined the 
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relationships among race, socioeconomic status, and function. One such study reported 

significantly lower performance-based function in Black participants compared to non-

Hispanic White participants, even after adjusting for age, BMI, income, education, and study 

site [42]. However, an earlier study[38] reported a link between race and poor function 

related to chronic disease and found that socioeconomic factors explained nearly all of the 

differences in functional ability between Whites, Blacks, and Hispanics. The authors 

suggested that while the exact mechanism underlying the relationship between 

socioeconomic factors and health outcomes remains unclear, in some cases chronic disease 

outcomes may reflect the summation of past behaviors and experiences that were shaped by 

socioeconomic status, which also have the potential to affect future disease progression and 

need for surgery. In another study, patients with lower socioeconomic status at the time of 

total knee arthroplasty had worse self-reported function and higher pain scores than those 

who had higher socioeconomic status[43], illustrating the potential influence of 

socioeconomics on disease progression and need for surgical intervention. Though our study 

did not consider health behavior or health care quality or access in our analysis, results may 

reflect the impact of socioeconomic influences on such factors, which can affect disease 

progression and functional limitations. Additionally, because our data provide just a 

snapshot of current socioeconomic status, we cannot interpret our results as an indicator of 

long-term social status related to chronic disease. The direction of the relationship between 

socioeconomic status and development of OA cannot be determined.

Racial differences in 30s-CST and 2MST were significantly mitigated by accounting for 

physical health factors, including pain, BMI, and physical activity, all of which have been 

documented in previous studies as contributing to poor function and are possible sources of 

racial disparities. For the overall cohort in the present study, every 1-unit increase in pain led 

to a 10–18% greater odds of poor performance. Pain levels were greater for Black 

participants, which is consistent with prior studies[13,42]. While the relationship between 

worsening pain and progressive dysfunction is inconclusive[44,45], Black participants may 

still benefit from earlier screening, diagnosis, and treatment of OA-related pain to help 

prevent or decelerate future functional disability. The relationship between poor health and 

functional ability in this sample was highlighted by the association of poorer function with 

higher BMI. Obesity was more common in Black participants than White participants in this 

study, as indicated by differences in mean BMI and BMI classes by race. Previous studies 

have shown that obesity is a known comorbidity of OA[46], is a risk factor for knee OA 

development and progression[24], and is associated with limited functional ability[47]. 

Weight loss interventions specifically targeting groups susceptible to obesity, like Black 

individuals, could be helpful in reducing the odds of functional limitations in a knee OA 

population. In the present study, poorer functional ability was associated with less physical 

activity. Higher levels of physical activity have been shown to be associated with better 

functional ability[48], yet Black people tend to report less physical activity than White 

people[49]. In a 2005 study, Black people with knee OA had worse 6-minute walk times 

compared to their White counterparts. However after an 18 month exercise intervention, 

statistically significant differences were no longer present[50]. Therefore, interventions that 

reduce body weight and increase physical activity without increasing pain may be ideal for 

Black participants with knee OA to maintain or improve functional ability.
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Interestingly, significant racial differences in TUG performance were only slightly 

attenuated when adjusting for socioeconomic and physical health differences and significant 

racial differences in TUG remained despite adjusting for demographic and psychological 

health. Such variations in results may be indicative of inherent differences in each functional 

test. Unlike the 30s-CST, which assesses lower body [23], and the 2MST, which assesses 

endurance[21], TUG assesses mobility with short-distance walking and turning, which may 

involve more complex movement and balance. It is possible that other variables may have a 

stronger association with walking tasks than the covariates included in the present study. 

Considering that on average, participants had worse TUG scores than normative data, it is 

possible that these results reflect an inability of the TUG to discriminate between differences 

in function beyond a certain level of capability or variability [20].

Racial differences in performance were independent of demographic and psychological 

health variables included in multivariable models. These results were unexpected since 

individually, many of these covariates are known risk factors for poor function and OA. It is 

possible that such relationships, particularly psychological health, may be more evident in 

self-reported, rather than performance-based, function. For example, in a previous study 

exploring the relationship between race and self-reported function, among those with knee 

OA, this relationship (after adjusting for age, gender, education, and OA severity) was no 

longer significant with the addition of depressive symptoms and BMI; depressive symptoms 

were also associated with worse self-reported function [13]. Therefore, self-reported 

physical function and depression symptoms may capture similar health domains that are 

distinct from performance-based measures of physical function.

There are several limitations in this study. The study sample was selected from individuals 

within one clinical trial, thus limiting the generalizability of our results. We did not conduct 

de novo radiographs and therefore could not control for objective OA severity. Instead of 

utilizing objective measures of physical activity, we used self-report, requiring respondents 

to recall activity over the last 7 days, which may introduce measurement error. Furthermore, 

because the PASE scale combines information on various domains and dimensions of 

physical activity, it is impossible to identify specific aspects of physical activity that most 

relate to function and OA. We also acknowledge there are other variables that may be 

important factors in explaining racial differences in function that were not collected in this 

study, including history of joint injury, self-efficacy, pain coping, and more detailed 

measures of socioeconomic status. Future studies should examine longitudinal relationships 

between race and function in an OA population. In addition, there should be an examination 

of the underlying mechanisms behind the relationships among socioeconomics, race, and 

function, and among physical health, race, and function. Further work is needed to identify 

additional factors that may contribute to the relationship between race and function in an OA 

population.

In conclusion, the results of this study showed that racial differences in performance-based 

function persisted even when controlling for certain demographic and psychological factors. 

However, some were mitigated when adjusting for physical health or socioeconomic factors. 

These results highlight potential opportunities for the development of population-specific 

interventions since some of these factors are modifiable and clinically relevant, particularly 
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physical activity and BMI. Further defining the role socioeconomic factors play in limiting 

functional ability is a key next step for designing interventions to improve health across a 

wide range of educational and financial levels.
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Refer to Web version on PubMed Central for supplementary material.
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Significance and Innovations

• Prior studies have reported racial differences in self-reported physical 

function among people with knee osteoarthritis (OA), but differences in 

performance-based function have not been well studied.

• Black people with knee OA in this study had poorer unadjusted performance-

based function than Whites and this difference remained when adjusting for 

psychological (e.g., depressive symptoms, fear of movement) and 

demographic factors (age, sex, marital status).

• Adjusting for socioeconomic and physical health factors resulted in either 

diminished or non-significant associations of race and performance-based 

function, suggesting these factors may be important to consider in mitigating 

racial disparities in function.
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Figure 1 –. 
PATH-IN Participants for analysis
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Table 1 –

Participant Characteristics

Total
(N = 322)

Black
(N = 70, 21.7%)

White
(N = 252, 78.3%) p-value

Age (years), Mean ± SD, range 66 ± 10.8,
27.7–90.9

61.2 ± 12.7,
27.7–80.9

67.3 ± 9.9,
30.7–90.9 <0.001

Women*, n (%) 232 (72) 62 (88.6) 170 (67.5) <0.001

BMI (kg/m2), Mean ± SD, range 31.4 ± 8,
17.5–65.6

37.2 ± 9.6,
20.2–65.6

29.8 ± 6.7,
17.5–52.7 <0.001

Married or living with partner*, n (%) 198 (61.5) 24 (34.3) 174 (69.0) <0.001

Bachelor’s degree or Post-graduate work*, n (%) 192 (59.6) 19 (27.1) 173 (68.7) <0.001

Higher financial status*, n (%) 267 (83.2) 41 (59.4) 226 (89.7) <0.001

Working or student*, n (%) 127 (39.4) 26 (37.1) 101 (40.1) 0.657

Depressive symptoms (PHQ-8, range 0–24), Mean ± SD 3.8 ± 4.1 4.5 ± 4.9 3.6 ± 3.9 0.154

Fear of movement (BFMS score, range 6–24), Mean ± SD 13 ± 3.3 13.8 ± 3.8 12.8 ± 3.1 0.033

Physical activity (PASE, range 0–400), Mean ± SD 125.3 ± 71.4 112.8 ± 72.1 128.7 ± 71.0 0.109

Pain (WOMAC pain score, range 0–20), Mean ± SD 6 ± 3.7 8.4 ± 4.4 5.4 ± 3.2 <0.001

Fair or poor self-reported health, n (%) 43 (13.4) 20 (28.6) 23 (9.1) <0.001

*
- Between-group comparisons analyzed using χ2 tests or t-tests, as appropriate. Bold text indicates statistically significant between-group 

differences.

PHQ-8= Patient Health Questionnaire-8, BFMS = Brief Fear of Movement Scale, PASE = Physical Activity Scale for the Elderly, WOMAC= 
Western Ontario and McMasters Universities Osteoarthritis Index
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Table 2 –

Associations of race with 30-Second Chair Stand (30s-CST) adjusted for demographics, socioeconomics, 

psychological health, and physical health

Unadjusted
OR

[95% CI]

Model 1 – 
Demographic

OR
[95% CI]

Model 2 – 
Socioeconomic

OR
[95% CI]

Model 3 – 
Psychological 

Health
OR

[95% CI]

Model 4 – 
Physical 
Health

OR
[95% CI]

Model 5 –
Full Multivariable

OR
[95% CI]

Black race 2.79
[1.65 – 4.72]

2.46
[1.39 – 4.36]

1.73
[0.97 – 3.09]

2.51
[1.47 – 4.28]

1.78
[0.99 – 3.20]

1.28
[0.67 – 2.47]

Age (per 10 years) 1.18
[0.97 – 1.44]

1.22
[0.95 – 1.57]

Female gender 1.84
[1.13 – 2.99]

1.85
[1.10 – 3.11]

Married or living 
with partner

0.62
[0.39 – 0.99]

0.71
[0.43 – 1.16]

Bachelor’s degree or 
Post-graduate work

0.54
[0.34 – 0.87]

0.73
[0.44 – 1.23]

Higher financial 
status

0.37
[0.20 – 0.70]

0.51
[0.26 – 1.02]

Working or student 0.66
[0.43 – 1.02]

0.93
[0.54 – 1.59]

Depressive 
symptoms (per 1 
scale unit)

1.02
[0.96 – 1.08]

0.96
[0.90 – 1.03]

Fear of movement 
(per 1 scale unit)

1.15
[1.07 – 1.23]

1.14
[1.05 – 1.23]

Physical activity (per 
20 units)

0.92
[0.86 – 0.98]

0.96
[0.89 – 1.03]

Pain (per 1 scale 
unit)

1.10
[1.02 – 1.17]

1.04
[0.96 – 1.12]

Fair or poor self-
reported health

1.22
[0.60 – 2.47]

1.34
[0.62 – 2.86]

Body mass index 
(per 5 units)

1.09
[0.93 – 1.27]

1.12
[0.95 – 1.32]

Notes: For all function variables, referent is the lowest quartile of scores. Bold text indicates statistically significant associations. Higher category 
indicates better function for 30s-CST.

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2021 September 01.



H
ealth R

esearch A
lliance A

uthor M
anuscript

H
ealth R

esearch A
lliance A

uthor M
anuscript

Flowers et al. Page 17

Table 3 –

Associations of race with 2-Minute Step Test (2MST) adjusted for demographics, socioeconomics, 

psychological health, and physical health

Unadjusted
OR

[95% CI]

Model 1 – 
Demographic

OR
[95% CI]

Model 2 – 
Socioeconomic

OR
[95% CI]

Model 3 – 
Psychological 

Health
OR

[95% CI]

Model 4 – 
Physical 
Health

OR
[95% CI]

Model 5 – Full 
Multivariable

OR
[95% CI]

Black race 2.37
[1.40 – 4.03]

2.24
[1.25 – 4.02]

1.17
[0.65 – 2.11]

2.23
[1.30 – 3.81]

1.12
[0.61 – 2.06]

0.71
[0.35 – 1.44]

Age (per 10 years) 1.64
[1.32 – 2.02]

2.24
[1.67 – 3.01]

Female gender 2.53
[1.53 – 4.18]

3.52
[1.98 – 6.24]

Married or living 
with partner

0.59
[0.37 – 0.95]

0.71
[0.42 – 1.20]

Bachelor’s degree 
or Post-graduate 
work

0.34
[0.21 – 0.56]

0.58
[0.34 – 1.01]

Higher financial 
status

0.37
[0.20 – 0.72]

0.45
[0.21 – 0.96]

Working or student 0.53
[0.34 – 0.82]

0.96
[0.54 – 1.70]

Depressive 
symptoms (per 1 
scale unit)

1.05
[0.99 – 1.11]

0.95
[0.89 – 1.02]

Fear of movement 
(per 1 scale unit)

1.07
[1.00 – 1.14]

1.01
[0.93 – 1.09]

Physical activity 
(per 20 units)

0.91
[0.85 – 0.97]

0.99
[0.92 – 1.07]

Pain (per 1 scale 
unit)

1.18
[1.10 – 1.27]

1.19
[1.09 – 1.30]

Fair or poor self-
reported health

1.50
[0.71 – 3.16]

2.56
[1.11 – 5.90]

Body mass index 
(per 5 units)

1.26
[1.06 – 1.50]

1.52
[1.24 – 1.84]

Notes: For all function variables, referent is the lowest quartile of scores. Bold text indicates statistically significant associations. Higher category 
indicates better function for 2MST.
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Table 4 –

Associations of race with Timed Up and Go (TUG) adjusted for demographics, socioeconomics, psychological 

health, and physical health

Unadjusted
OR

[95% CI]

Model 1 – 
Demographic

OR
[95% CI]

Model 2 – 
Socioeconomic

OR
[95% CI]

Model 3 – 
Psychological 

Health
OR

[95% CI]

Model 4 – 
Physical 
Health

OR
[95% CI]

Model 5 – Full 
Multivariable

OR
[95% CI]

Black race 3.71
[2.16 – 6.36]

3.74
[2.07 – 6.77]

2.24
[1.24 – 4.06]

3.47
[2.00 – 6.03]

2.01
[1.09 – 3.73]

1.76
[0.88 – 3.55]

Age (per 10 years) 1.45
[1.16 – 1.79]

1.61
[1.23 – 2.13]

Female gender 2.43
[1.47 – 4.02]

2.56
[1.47 – 4.46]

Married or living 
with partner

0.68
[0.43 – 1.09]

0.84
[0.50 – 1.42]

Bachelor’s degree 
or Post-graduate 
work

0.42
[0.26 – 0.69]

0.63
[0.37 – 1.08]

Higher financial 
status

0.44
[0.23 – 0.82]

0.66
[0.32 – 1.35]

Working or student 0.52
[0.33 – 0.81]

1.09
[0.62 – 1.90]

Depressive 
symptoms (per 1 
scale unit)

1.11
[1.05 – 1.18]

1.05
[0.98 – 1.13]

Fear of movement 
(per 1 scale unit)

1.07
[1.00 – 1.15]

1.04
[0.97 – 1.13]

Physical activity 
(per 20 units)

0.85
[0.79 – 0.91]

0.92
[0.85 – 0.99]

Pain (per 1 scale 
unit)

1.12
[1.04 – 1.20]

1.07
[0.99 – 1.17]

Fair or poor self-
reported health

1.69
[0.79 – 3.62]

2.01
[0.88 – 4.59]

Body mass index 
(per 5 units)

1.20
[1.01 – 1.41]

1.27
[1.06 – 1.52]

Notes: For all function variables, referent is the lowest quartile of scores. Bold text indicates statistically significant associations. Higher category 
indicates better function for TUG.
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