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Abstract

Background—Middle-Aged and older African American women experience disproportionate 

rates of functional limitations and disability from osteoarthritis (OA) compared to other racial 

ethnic groups; however, little is known about what factors contribute to this disparity within 

African American women.

Objective—To examine factors associated with physical function and disability among African 

American women ages 50–80 with OA using the disablement process model.

Methods—This descriptive study included 120 African American women with OA from the 

Southwestern region of the United States. Regression techniques were used to model the correlates 

of physical function and disability and to test a mediation model.

Results—BMI and pain severity were significantly related to functional limitations. Depressive 

symptoms mediated the relationship between racial discrimination and disability.

Conclusion—Biological, intra individual, and extra individual factors are related to disablement 

outcomes in this sample of African American women, which is consistent with theory suggesting 

the need for treatment coupled with environmental modifications. This study can inform the 

development of future bio-behavioral interventions.
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Osteoarthritis (OA) is a serious condition that can lead to mobility impairment, functional 

limitations and disabilities in older adults 1, 2, 3, and affects 33% (12.4 million) of all adults 

over the age of 65. 1 Approximately 80% of adults who have OA experience some level of 

mobility impairment, and 25% have disabilities. 1 Osteoarthritis can be particularly disabling 

in older minorities.

Middle-aged and older African American women in particular experience disproportionate 

rates of functional limitations and disabilities from OA in comparison to other older racial/

ethnic groups. 4–9 Specifically, African American women with arthritis experience disability 

at almost twice the rate of their non-Hispanic White counterparts. 10 Although researchers 

have suggested that these disproportionate rates of functional limitations in African 

American women may be due to biological factors such as age, BMI, and pain, 8, 11, 12 it 

remains unclear what other factors may be related to disability in these women. 13, 14

Researchers examining factors related to functional limitations and disability in African 

Americans have examined between-group differences in African Americans and non-

Hispanic Whites; however, little has been done examining these outcomes within samples of 

African American women. The researchers reported mixed findings in these studies. For 

example, after controlling for body mass index (BMI) and depressive symptoms, researchers 

reported no significant differences in functional limitations between African Americans and 

non-Hispanic Whites with knee OA.4 Yet in another study, African Americans were more 

likely to have activity and functional limitations than non-Hispanic Whites, after controlling 

for age and BMI. 13 Researchers have also reported that African Americans with OA have 

more pain and disability than non-Hispanic Whites with OA; however, these differences 

were no longer present after controlling for age and education. 15 Knee pain has been 

significantly associated with difficulty in performing functional tasks among African 

Americans and non-Hispanic Whites with OA. 16 When looking at depressive symptoms 

among African Americans researchers have reported both non-significant15 and significant 

relationships between more depressive symptoms and disability. 17, 18

In addition to looking at factors that have a relationship with physical function and disability 

outcomes, we have chosen three variables that are not routinely examined to explain these 

outcomes in African American women with OA. These include perceived racial 

discrimination, number of physician visits, and trust in healthcare providers. These three 

variables are both intra individual and extra individual factors and have used to explain 

health outcomes among this population; 19–27 however, little work has examined if these 

factors are related to functional limitations and disability outcomes among African 

American women with OA. Previous work examining different stages of the disablement 

process among African American women has not focused on intra and extra individual 

factors that might explain the within-group differences.

The disablement process model was used as a theoretical framework for this study. 28 The 

disablement process represents a four stage pathway that begins with pathology, followed by 

impairments, functional limitations, and ends with disability. A functional limitation is 

defined as an alteration in the use of the body that restricts engaging in specific activities. 

Disability is the inability to perform social roles or engage in activities of daily life (i.e. 
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household activities, work, socialize). According to the disablement model, 28 both of these 

outcomes can be affected by biological (age, BMI), intra-individual (pain, depressive 

symptoms, trust in health care providers, number of physician visits), and/or extra-individual 

factors (racial discrimination). 28

The purpose of this study was to examine factors associated with physical function and 

disability among African American women ages 50–80 with OA using the disablement 

process model. We specifically sought to determine if pain severity, and/or depressive 

symptoms were correlates of functional limitations within a group of African American 

women. We also sought to determine if trust in health care providers was related to 

functional limitations and if this relationship was mediated by the number of physician 

visits, and lastly if racial discrimination was related to disability in the women and if the 

relationship was mediated by depressive symptoms.

Methods

Participants

The participants for this study were a convenience sample of 120 African American women 

ages 50–80 years of age with a diagnosis of OA and functional limitations. The inclusion 

criteria for this study included women who reported having 2 of 4 functional limitations 

derived from the National Health Interview Survey (unable to stand for 20 min, bend from a 

standing position, walk a quarter of a mile, or walk 10 steps without resting; CDC, 2009). 29

Measures

Age, BMI—Self-reported age was used as both a continuous variable in regression models 

and a dichotomous variable (middle-aged [50–65], and older [66–80]) in describing the 

sample. The women reported their weight and height. BMI was calculated using the 

following formula: BMI = weight (in pounds)/[height (in inches)]2 × 703.30

Functional Limitations—Functional limitations were measured with the revised version 

of the Health Assessment Questionnaire Disability Index (HAQ-DI), which assesses 

functional ability by addressing 8 activities including: dressing and grooming, arising, 

eating, walking, hygiene, reaching, gripping, and errands/chores. 31 The HAQ DI has 

previously been used to measure physical function limitations in people with arthritis and 

women aging with paralytic polio. 32, 33 Total scores on the HAQ-DI can range from 0–3, 

with 3 indicating severe limitations. Function was measured as a continuous variable and the 

Cronbach’s alpha for the HAQ-DI in this study was 0.93

Disability—Disability was measured using the Craig Handicap Assessment and Reporting 

Technique (CHART).34,35 The Chart contains 32 items across six dimensions including 

physical independence, mobility, occupation, social integration, economic self-sufficiency, 

and cognitive independence. The total index score could range from 0–600 and a total index 

score of less than 450 indicated the presence of disability. 35, 36 Researchers have reported 

the CHART to be a reliable instrument in samples that included African Americans and have 

reported a test–retest reliability of .93. 37
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Number of Physician Visits—The number of physician visits was measured using the 

Stanford Health Care Utilization Survey (HCU). 38, 39 For the present study, the number of 

physician visits was measured using the number of physician visits in the last six months. 

Researchers have reported the HCU items to have strong test–retest reliabilities. The number 

of physician visits on the HCU has had a reported reliability of.76. 39

Pain Severity—Pain severity was measured using the short form of the McGill Pain 

Questionnaire (SF-MPQ). 40,41 For the present sample, Cronbach’s alpha for the total pain 

severity subscale was .87. The pain severity score could range from a 0–26 with higher 

scores indicating more pain severity.

Trust in Health Care Providers—Trust in providers was measured with the Trust in 

Physicians Scale (TPS). 42 The TPS measures three dimensions of trust in physicians: (1) 

dependability of physician, (2) confidence in physician’s skill set, and (3) reliability of 

information between patient and physician. The TPS has been adapted to measure trust in 

health care providers as opposed to just trust in physicians. 43 Higher scores indicate more 

trust in health care. Four items on the scale needed to be recoded. The TPS had a Cronbach’s 

alpha of .84 for this sample.

Depressive Symptoms

Depressive symptoms were measured using the Center for Epidemiologic Studies 

Depression Scale (CES-D).44 The CES-D’s 20 items measure depression across nine 

domains: sadness, loss of interest, appetite, sleep, thinking/concentration, guilt, fatigue, 

movement, and suicidal ideations. The Cronbach’s alpha for the CES-D for this sample was 

0.89. The CES-D scores can range from 0–60 with higher scores indicating more depressive 

symptoms.

Racial Discrimination

Racial discrimination was measured using the General Ethnic Discrimination Scale 

(GED), 45 an adaptation of the Schedule of Racist Events Scale. 46 The scale measured 

whether racist events were experienced over the last year using a Likert scale ranging from 1 

indicating never to 6 indicating almost all of the time. In the present study, the recent 

discrimination subscale was used, which had a Cronbach’s alpha of 0.93

Procedures

Participants in this study were recruited through professional organizations (e.g. sororities 

and organizations for retired seniors) and churches in the Southwest region of the United 

States, including the states of Texas and New Mexico using fliers, research liaisons, and 

word of mouth. Participants who verbalized interest by calling the toll free number were 

screened for eligibility: diagnosis, age, sex, function, and race. The women who were 

eligible to be in the study were asked to complete a survey booklet. The booklet was 

administered via mail or in person depending on the request of the participant or if the 

participant was attending a health fair where data was collected in person. Participants were 

given $50 compensation upon completion and return of the booklet. All aspects of this study 

were reviewed and approved by The University of Texas at Austin Institutional Review 
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Board. Verbal consent was obtained and then participants were mailed or handed a written 

consent form to complete.

Data Analysis

Descriptive statistics (means, standard deviations, and frequencies) were used to describe the 

sample. Pearson’s correlations were used to detect relationships between independent 

variables and outcome variables. Multiple regression was used to test specific correlates of 

functional limitations and/or disability. Variables that were not significantly related to 

function or disability were not included in the regression analyses. Mediation was tested 

using the method of Baron and Kenny (1986) and Preacher and Hayes (2004). 47, 48 A set of 

multiple regressions were completed and a Sobel test was conducted to test the indirect 

effects of racial discrimination on disability through depressive symptoms. SPSS version 22 

and SPSS macro were used to analyze data. The CHART variable that was used to measure 

disability was missing 17% of the data; therefore, missing value imputations were 

conducted. When data is missing on the CHART instrument fewer subscales may be used to 

calculate total scores; however, we opted to maintain all subscales and impute missing data. 

Missing value imputations are a systematic way of estimating scores for missing values. 49 

An imputation algorithm based on a Markov chain Monte Carlo simulation methods on 

SPSS 22 50 was used to conduct multiple imputations. Of note, patterns and percentages of 

missing values were analyzed for all the variables. Given that missing values were imputed 

for only those variables with more than 5% missing data, the only variable needing 

imputations was disability, e.g. the CHART. The level of statistical significance set for all 

research questions was p < 0.05.

Non-normality was detected so there were study variables that were transformed. In order to 

address positive skewness we transformed the number of physician visits, racial 

discrimination scores and depressive symptom scores. 49 After transformations of these 

variables, the variables showed normality and the regression assumptions were met before 

running further analyses.

Results

Sample

Nine percent of participants (n = 11) were from New Mexico; 91% (n = 109) were from 

Texas. The mean age for this sample was 63.04 (SD= 8.57). A total of 62% (n=74) of the 

sample was middle-aged and 38% (n-46) was older. A total of 63% of the participants (n = 

76) were unemployed; 20% (n = 24) worked less than 40 hours a week; and 17% (n = 20) 

worked 40 hours a week or more. The average number of years of education was 14 

(SD=2.9). This sample had a relatively high average education level in comparison to other 

studies of African Americans. 11. The average number of years with OA was 11.33 (SD= 

10.46), ranging from 6 months to 64 years. The average BMI for this sample was 35.27 

(SD=77.45). The mean BMI for this sample was slightly higher than the mean BMI in other 

samples of African American women. 12, 51 On average, middle-aged women reported 

significantly more pain severity (M=8.61, SE= 0.94) than older women (M=5.78, 

SE=0.94). ) (t (118) =2.12, p<.05). There was not a significant difference in education, 
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disability, or function between middle-aged and older women. 12, 51 A detailed 

characterization of the sample is presented in Table 1.

Functional Limitations

We ran two models to test significant correlates of functional limitations among pain and 

depressive symptoms while controlling for covariates BMI, age, length of time with OA, and 

years of education in both models. In Model 1, pain severity was significantly associated 

with function (β = 0.50, p < .05). In Model 2, depressive symptoms were added. Pain 

severity remained significantly associated with function (β =0.48, p < .05); however, 

depressive symptoms were not significantly associated with function. See Table 2 for results 

of both models. BMI and age were significantly associated with function while length of 

time with OA was not.

Number of Physician Visits as a Mediator

We tested if trust in health care providers was associated with function and if the relationship 

was mediated by number of physician visits. We found that trust in health care providers was 

not associated with function or number of physician visits; hence, it was determined that 

number of physician visits was not a significant mediator between trust in health care 

providers and function (results not shown).

Disability

We tested if pain severity was significantly related to disability while controlling for BMI, 

age, and length of time with OA, and years of education. Pain severity was significantly 

associated with disability (β = −0.24, p <0.05). However when we added function to this 

model, pain severity was no longer significantly associated with disability (β = −0.16, p> 

0.05), whereas function was (β = −0.36, p <.05). The findings of these models are found in 

Table 3.

Depressive Symptoms as a Mediator

To test for the mediation effect of depressive symptoms on the relationship between racial 

discrimination and disability, the SPSS macros by Hayes was used to conduct a series of 

three regressions and the SOBEL test. This statistical application provided unstandardized b 

values, which are reported here. We controlled for BMI, age, length of time with OA, and 

years of education. First, disability was regressed on racial discrimination (b = −132.46, p <.

05), which was significantly associated with disability. Second, depressive symptoms were 

regressed on racial discrimination (b=0.65, p<.05). Lastly, disability was regressed on 

depressive symptoms (b= −99.30, p <.05) while controlling for racial discrimination (b = 

−67.98, p < .05), Results show that the relationship between racial discrimination and 

disability was reduced and but still significant, suggesting that the relationship is partially 

mediated by depressive symptoms. This finding was further substantiated with the Sobel 

test, which more clearly delineates direct and indirect effects and allows for bootstrapping. 

The Sobel results supported that depressive symptoms significantly mediated the 

relationship between racial discrimination and disability (Z=−6.28, p<.05). The criteria for 

mediation were met and results suggest that depressive symptoms partially mediated the 
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relationship between racial discrimination and disability. Please see Figure 1 for the direct 

effects and indirect effects of the SOBEL test.

Discussion

African American women often experience high rates of functional limitations and disability 

when they have a chronic condition such as OA. The primary intent of this study was to 

examine and understand what factors were related to the disablement outcomes (physical 

function and disability) in middle aged and older African American women with OA. We 

found that pain severity was associated with poorer function. The results of our analyses 

highlight factors related to disablement outcomes, which may be targeted to decrease the 

risk of functional limitations and disability. Pain severity, which is consistent with previous 

literature that pain is associated with function. 11, 52 Pain was still associated with function 

even after controlling for BMI. Pain may present difficulty when climbing stairs or 

walking. 53 Although weight may be an important health indicator our results show it may 

be pain that is more detrimental to function outcomes among older African American 

women. In addition, we explored if trust in health care providers was related to number of 

physician visits or function; our findings showed that trust in their health care providers was 

not related to their number of physician visits or their function.

We also determined that pain severity was associated with disability, which is consistent 

with previous findings in African Americans 14 and in older minority groups; 14, 54, 55 

however, when we placed function in the model pain severity was no longer associated with 

disability but function was. In this study, women who had greater difficulty performing 

physical tasks such as climbing stairs or walking (function) were less able to engage in 

social roles (disability). The women’s social roles had a stronger relationship to physical 

function than pain severity. Further investigation may be needed to understand if function 

serves as a moderator between pain severity and disability.

Racial discrimination, which is related to self-report of worse physical and mental health, 

increased asthma risk, unhealthy behaviors, and higher blood pressures in African 

Americans, 24–27 was previously an unmeasured factor in the OA literature. In our study 

racial discrimination was associated with disability, as were depressive symptoms. 

Mediation was used to examine these relationships more closely. Depressive symptoms 

mediated the relationship between racial discrimination and disability. This indicates that 

although racial discrimination was associated with disability in African American women, 

this relationship may be related to the effect discrimination has on their ability to use their 

cognitive and emotional strength to overcome their functional limitations. In other words, 

discrimination is associated with poor mental health outcomes 56, which is related to the 

African American woman experiencing higher levels of disability. This is an area that needs 

to be explored further.

Overall, the findings of this study suggest that physical function and disability outcomes in 

African American women with OA does not occur in a social vacuum, but are influenced by 

factors in the women’s lives that may contribute to poorer function and greater disability. 57 

Pain severity was associated with function suggesting that interventions targeting pain may 
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be a path to improving function. Integrating holistic patient-centered care that includes an 

assessment of beliefs and experiences surrounding pain into a person’s pain treatment plan 

can lead to better outcomes.58 Further work focused on developing effective 

multidisciplinary pain programs tailored for African Americans is needed. 58 Researchers 

should develop interventions that address pain, and psychosocial coping from racial 

discrimination, and depressive symptoms in middle-aged and older African American 

women with OA. Effective interventions for depressive symptoms in African American 

women should stem from a holistic model that focuses on coping skills, social management 

skills, and health promotion.59 Coping skills that help African American women handle 

racial discrimination may also be needed. The results are consistent with those of previous 

studies in minority women that showed the pathway to disability was not necessarily a linear 

path from pathology to function to disability. The path to disability can be influenced by 

various, intra individual factors and extra individual factors. 57 Future studies should test 

factors associated with functional limitations and disability in African American women 

with conditions such as lupus or diabetes in order to obtain knowledge on function and 

disability outcomes in women with other chronic conditions. It is important that researchers 

work toward decreasing disability rates and improving function among older adults. 60

There were limitations to this study. First, the study was cross-sectional; causality cannot be 

assumed from such a design. Second, self-report was used, which can present limitations 

because participants might have difficulty remembering or might inaccurately report data. 

The women’s self-report of weight and height might not have been accurate. The third 

limitation is that the results of this study cannot be generalized beyond this sample of 

African American women with OA between the ages of 50 and 80 from Texas and New 

Mexico. A fourth limitation of this study was that this was a convenience sample, so there 

was the possibility of self-selection bias. The Sobel test uses asymptotic properties that are 

more appropriate for larger sample sizes. However, given paucity of tests for mediation, this 

is an often cited limitation of the Sobel test. Finally, comorbidities were not measured, so 

their effect on disability and function outcomes were not taken into account and we did not 

ask what type of OA the women had.

Despite the limitations, the current study was important because the findings show that the 

risk profile for functional limitations and disability in this sample of African American 

women with OA included other factors in addition to the biological factors, BMI and age. 

Further, a strength of this study is the variation in income levels of the women; their 

economic status did not fit into one category but were dispersed throughout the eight 

categories. This was a strength because we were able to examine function and disability 

outcomes in women from diverse income levels as opposed to a more homogenous sample 

that is majority low income or high income. The women’s health, environment, and 

reactions to their health and environment can all influence their disability outcomes and 

these women had a range of economic resources. This is also consistent with disability 

researchers who suggest that disability is a broader concept than health and impairment, and 

needs to be studied from a perspective of societal access.58

When within-group variability is known about a minority group, policies and interventions 

can be better tailored to meet the needs of that particular group.61 The knowledge gained 
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from this study can provide a strong foundation leading to the development of appropriate 

interventions focused on improving function and decreasing disability rates in African 

American women with OA.

Conclusion

Our study adds to the scant literature on function and disability outcomes in African 

American women with OA by assessing the role pain, perceived racial discrimination, and 

depressive symptoms have on function and disability outcomes in older African American 

women with OA. Frequently, researchers examine function and disability outcomes using 

population-based studies in which they compare outcomes across various racial/ethnic 

groups and between sexes. 57 The results of this study, however, provide knowledge about 

functional limitations and disability using theoretical based variables, which might advance 

a more pragmatic approach to understanding African American women’s lives with OA. 

Although OA may be not life-threatening it is disabling, very prevalent, and often lacks 

uniform treatment. By gaining a better understanding of what biological, intra-individual 

and extra-individual factors lead to the disparities of functional limitations and disability in 

African American women with OA, researchers can begin to develop interventions to 

improve function, decrease disability rates, and improve quality of life that are tailored to 

African American women with OA.
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Figure 1. 
Mediation Model of Depression Mediating the Relationship between Racial Discrimination 

and Disability
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Table 1

Sample Characteristics of Middle-Aged and Older African American women with OA

Mean SD Frequency Percentage

Age 63.04 8.57

Yearly Income

 Less than 10,000 27 23%

 10,001–15,000 22 18%

 15,001–20,000 5 4%

 20,001–25,000 12 10%

 25,001–35,000 14 12%

 35,001–50,000 14 12%

 50,001–75,000 17 14%

 Greater than 75,000 6 5%

 Missing 3 2%

Employment

 Employed 44 37%

 Unemployed 76 63%

Education in years 14 2.9

Marital Status

 Married 36 30%

 Divorced 43 36%

 Widowed 27 23%

 Never Married 11 9%

 Missing 3 2%

Children in home 41 35%

 Had joint replacement 25 21%
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Table 2

Correlates of Function in Middle-Aged and Older African American Women

Model/Variables β Adjusted R2 t p values

Model 1 0.29

Pain Severity 0.50 6.12 0.00

BMI 0.23 2.80 0.01

Age 0.20 2.28 0.02

How Long with OA −0.06 −0.68 0.50

Number of Years of Education −0.12 −1.32 0.19

Model 2 0.30

Pain Severity 0.48 5.75 0.00

Depressive Symptoms 0.08 0.95 0.35

BMI 0.23 2.74 0.01

Age 0.21 2.42 0.02

How long with OA −0.06 −0.69 0.49

Number of Years of Education −0.09 −1.10 0.27
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Table 3

Correlates of Disability in Middle-Aged and Older African American Women

Model/Variables β Adjusted R2 t p values

Model 1 0.13

Pain Severity −0.24 −3.01 0.00

BMI −0.06 −0.73 0.47

Age −0.05 −0.84 0.40

How Long with OA 0.01 0.01 0.99

Number of Years of Education 0.26 3.01 0.00

Model 2 0.30

Pain Severity −0.16 −0.96 0.34

Function −0.36 −3.38 0.00

BMI 0.01 0.23 0.82

Age −0.08 −0.14 0.88

How long with OA 0.00 0.01 0.81

Number of Years of Education 0.30 2.70 0.01
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