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Abstract

Objectives—To describe racial/ethnic group differences in pain presentation and the prevalence 

of psychosocial factors among patients admitted to home health care, and to determine the extent 

of racial/ethnic group differences in the association of psychosocial factors with pain intensity and 

pain-related disability.

Methods—We analyzed cross-sectional data on 588 patients with activity-limiting pain admitted 

to home care for physical therapy. Three psychosocial factors were assessed: depressive 

symptoms, pain self-efficacy, and health literacy. Statistical methods included estimation of 

general linear models of pain intensity and pain-related disability.

Results—Hispanics and non-Hispanic blacks report a greater number of pain sites, worse pain 

intensity, and higher levels of pain-related disability than non-Hispanic whites and others. Racial/

ethnic minority group patients also have a higher prevalence of adverse psychosocial factors than 

others, with evidence that race/ethnicity interacts with pain self-efficacy and depressive symptoms 

in their association with mean pain intensity and pain-related disability, respectively.

Discussion—The substantial racial/ethnic difference in the psychosocial profiles of older adults 

with activity-limiting pain highlights the importance of screening for these modifiable risk factors 

and tailoring interventions accordingly. Direct attention to the psychosocial needs of patients could 

help to address racial/ethnic disparities in pain outcomes.
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Pain is a widely recognized public health problem in the United States due to its prevalence 

and association with increased morbidity and disability. Older adults are disproportionately 

affected because of their higher rates of age-associated diseases where pain is often a 

cardinal symptom. Over half of the US community-dwelling older population in 2011 

reported bothersome pain and it is strongly associated with reduced physical function.1 

Further evidence of the strong link between pain with disability (ie, pain-related disability) 

includes the association of pain intensity and number of pain sites with lower levels of 

activity and difficulty with functional tasks that contribute to lower quality of life.2–5

The Institute of Medicine’s landmark report Relieving Pain in America highlights the 

challenge of pain including disparities in its presentation, prevalence, and management 

among specific populations.6 A large body of work has documented significant racial and 

ethnic disparities when comparing Hispanics, non-Hispanic blacks, and whites/others across 

diverse pain types and care settings.7–10 Disparities include differences in severe pain 

prevalence (27% Hispanics, 27% non-Hispanic blacks, 17% non-Hispanic whites among 

older community-dwelling adults) and the impact of pain on function including greater 

activity limitation among non-Hispanic blacks with mild pain than among Hispanics and 

non-Hispanic whites with the same level of pain.11–13

Psychosocial factors are important considerations for older adults with pain problems.6 We 

focus on depression, pain self-efficacy (PSE), and health literacy because they are 

modifiable and differences in the prevalence of depressed mood,14,15 low PSE,14,16 and low 

health literacy13,17 may help explain racial/ethnic group differences in pain intensity and 

pain-related disability.

Depression is a common comorbid condition among older adults presenting for treatment of 

chronic pain.18 Higher levels of depressive symptoms are associated with increased pain 

interference with activity, lower physical function, and increased health care utilization.19 

Improvement in depression over a 12-month period is associated with a reduction in pain 

intensity and pain-related disability.20 There is considerable evidence of differences in the 

prevalence of depression among racial/ethnic minorities. For example, a comparison of 

black and white older adults with chronic pain showed a higher level of depressive 

symptoms in the black population.11,21 In a study comparing blacks, Spanish-speaking 

Hispanics, English-speaking Hispanics, and non-Hispanic white older adults with arthritis, 

the Spanish-speaking Hispanic group had twice the rate of “high” depressive symptoms than 

the other 2 minority groups, and >3 times the rate of non-Hispanic whites.15

PSE, the extent to which an individual feels able to perform daily activities despite pain, is 

negatively correlated with depression and pain-related disability, and is considered an 

important factor in recovery from illness or injury.22 There is some evidence of racial/ethnic 

disparities in PSE, with black Americans showing lower self-efficacy for managing pain 

symptoms than whites.22,23 In another study, non-Hispanic blacks had significantly higher 

PSE than Hispanics.24

Low health literacy is independently associated with poor physical function and mental 

health25; further, health literacy is an important predictor of decline in physical functioning, 
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even after controlling for characteristics such as age, sex, education level, health risk factors 

(eg, smoking, drinking, obesity), and number of chronic conditions.26 Racial and ethnic 

minorities are particularly challenged by low health literacy, with Hispanic and black older 

adults having a “below basic” level of health literacy and whites a “basic” level.15,23,27

To reduce disparities in pain outcomes, it is critical to know the extent to which the above 

factors vary in terms of their prevalence and if they operate differently depending on race/

ethnicity. The current study examines older adults with activity-limiting pain admitted to 

home health care for physical therapy (PT). This is a particularly appropriate study 

population because pain is a highly prevalent problem in home care with 53.4% of the 6.4 

million home health patients in 2004 and 2005 reporting daily pain interfering with activity 

on admission.28 Physical therapists commonly provide care to older patients with pain 

problems and >40% of home care episodes provided to Medicare beneficiaries in 2013 

included 6 or more therapy visits.29 Various forms of exercise are the most common PT 

interventions for older adults with chronic pain30 and there is evidence that multicomponent 

exercise can decrease disability in frail older adults. However, with increasing recognition of 

the association of psychological factors with pain and pain outcomes there is a need for 

“psychologically informed” PT to improve pain management.31

This paper first describes the characteristics of home health care patients on admission with 

particular attention to racial/ethnic group differences in pain presentation and the prevalence 

of psychosocial factors. We then examine the association of depressive symptoms, PSE, and 

health literacy with pain intensity and pain-related disability. Better information about the 

extent of racial/ethnic group differences in the prevalence and association of these factors 

could help to improve treatment and reduce disparities in pain and pain-related disability for 

older adults receiving home health care.

METHODS

Data for the analyses were drawn from a prospective study on pain in home care conducted 

at the Visiting Nurse Service of New York (VNSNY). VNSNY is a nonprofit certified home 

health agency providing services to patients residing in the 5 boroughs of New York City 

and the surrounding counties of Nassau, Suffolk, and Westchester. To be eligible for home 

health care, Medicare beneficiaries must meet coverage criteria that include needing 

intermittent or part-time skilled care as well as being home-bound and under a physician’s 

plan of care. The home services provided may include skilled nursing, PT, occupational 

therapy, speech-language pathology services, medical social work, and aide service.

The parent study examined the impact of a pain self-management program on older adults 

with activity-limiting pain admitted to home care with a referral for PT. Eligibility criteria 

included: (1) English speaking; (2) ages 55 and older; (3) admitted to home care with orders 

for PT; (4) pain intensity score of 3 or higher on a 0 to 10 scale; and (5) activity-limiting 

pain reported at the time of study enrollment. In addition, all study patients were required to 

pass a 6-item cognitive screen32 and provide written informed consent to participate.
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Initial screening took place by phone. Potential study participants were first asked “Since 

starting home care, have you had any pain or discomfort that limits your mobility or other 

daily activities?” Patients were given examples such as pain or discomfort while walking 

around the house, walking around outside, going shopping, getting dressed, going to the 

bathroom, and cooking or preparing meals. In addition to ascertaining eligibility status, we 

asked about pain type. Screening and agency admission data were used to enroll a patient 

sample with a balance of 3 pain types within 3 racial/ethnic groups (see below). A 

comprehensive in-home interview was conducted by trained research assistants within 7 to 

10 days of home health admission. Data reported here are drawn from the phone screen and 

baseline in-person interview. The VNSNY IRB first approved the study in May 2012.

Measures

The baseline survey instrument included a variety of pain, disability, and psychosocial 

measures for assessing pain presentation, pain-related disability, and the prevalence of 

psychosocial factors. We assessed race and ethnicity status during the baseline interview to 

use self-report data to classify patients into 3 racial/ethnic groups: (1) Hispanics, (2) non-

Hispanic blacks (NH blacks), and (3) non-Hispanic whites and others (NH Others).

Pain Presentation

Pain intensity was measured using a numeric pain rating scale with patients describing their 

average pain in the last week on a scale from 0 to 10 (0 = no pain, 10 = pain as bad as you 

can imagine).33 Its validity and reliability have been established in older adults using 

experimentally induced pain33,34 and in patients with a variety of diagnoses.35 Study 

patients reported pain location using the Margolis Pain Diagram.36 We also asked patients 

about pain chronicity (ie, whether their pain had lasted at least 3 mo).

Pain-related Disability

Pain-related disability was measured with the Roland-Morris Disability Questionnaire37 

modified for use with a general pain population (M-RDQ).38 The M-RDQ is a 24-item 

instrument where respondents indicate whether pain limits a range of positions/activities (eg, 

walking, lying down, dressing). The total score ranges from 0 (no pain-related disability) to 

24 (severe pain-related disability), with scores of 15 or more indicating a high level of 

disability. An Iranian study of the M-RDQ showed concurrent validity, internal consistency, 

and test-retest reliability.38 Preliminary evidence of acceptable validity has also been 

demonstrated in work conducted in the United States.39

Psychosocial Measures

We used 3 instruments to measure psychosocial factors: (1) the PHQ-8 Depression 

Scale,40,41 which rates depressive symptoms on a 0 (not at all) to 3 (nearly every day) scale 

with overall scores ranging from 0 to 24; (2) the 10-item PSE Questionnaire42 with scores 

ranging from 0 to 60; and (3) a 3-item Brief Health Literacy Screen (BHLS)43 with scores 

ranging from 3 to 15. The PHQ-8 has acceptable validity in diagnosing current depression in 

clinical41 and epidemiological studies,44 the latter included 21% non-white respondents. We 

grouped depressive symptom scores into 5 standard categories: none-minimal (0 to 4); mild 
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(5 to 9); moderate (10 to 14); moderate-severe (15 to 19); and severe (20 to 24). We later 

collapsed the 2 upper categories as only 13 participants (2%) were classified as having 

severe depressive symptoms.

Psychometric properties of the English version of the PSE Questionnaire have been tested in 

an Australian study with patients with chronic pain showing acceptable internal consistency, 

test-retest reliability, and concurrent validity.42 We grouped PSE scores into 4 categories 

indicating low (0 to 17), modest (18 to 30), moderate (31 to 40), and high (41 to 60) PSE 

levels. The BHLS showed acceptable internal consistency and concurrent validity in a study 

with a sample that was 33% black, 66% white, and 1% other races.43 We created a 3-level 

BHLS variable indicating low (3 to 9), medium (10 to 14), and high health literacy (15).

Other Patient Characteristics

Other characteristics examined include the patient’s sex, age, marital status, and self-rated 

health (poor, fair, good, very good, and excellent), as well as whether the patient lived alone 

or had been hospitalized in the past 60 days. The comorbidity measure was a count of the 

number of self-reported conditions from a predefined list.45

Statistical Analysis

Our analyses included the 588 participants who completed the baseline interview and 

received at least 2 PT visits during their home health episode that was a requirement of the 

parent study protocol. We first assessed differences among the 3 racial/ethnic groups in the 

distribution of each patient characteristic using χ2 tests to assess differences in categorical 

variables and ANOVA for continuous variables. We then developed and estimated separate 

models for the dependent variables pain intensity and pain-related disability to examine the 

association of race/ethnicity, psychosocial factors (ie, depressive symptoms, PSE, and health 

literacy), and other patient characteristics with these 2 measures. In the model 

developmental phase, we estimated the bivariate association of each patient characteristic 

with each dependent variable using ANOVA with the exception of the number of 

comorbidities where we used a linear regression model with a single independent variable. 

We also examined the interaction of race/ethnicity and each psychosocial factor for each of 

the 2 dependent variables using ANOVA. Final models were estimated using general linear 

models and included as main effects all characteristics significantly associated with a 

dependent variable at a P≤0.10 level as well as any interactions associated with the 

dependent variable at P≤0.10.

The classification factors in the final model for pain intensity are: the 3 racial/ethnic groups; 

depressive symptom score grouped into none/minimal (< 5), mild (5 to 9), moderate (10 to 

14), and moderate/severe or severe (≥ 15); PSE score grouped into low (0 to 17), modest (18 

to 30), moderate (31 to 40), and high (≥ 41); health literacy score grouped into low (3 to 9), 

medium (10 to 14), and high (≥ 15); sex; age grouped into <65 and ≥ 65; marital status 

(married/partner, widowed, divorced/separated, and never married); and self-rated health 

(poor, fair, and good/very good/excellent). It also includes number of comorbidities as a 

covariate and the interaction of race/ethnicity with PSE. The final model for pain-related 

disability included the same factors and covariate as the model for pain intensity but the 
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interaction term differed (the model included the interaction of race/ethnicity with 

depressive symptoms and not race/ethnicity with PSE).

We tested contrasts between pairs of racial/ethnic groups and levels of the psychosocial 

variables included in the final models, and the interaction of these contrasts partitioned from 

the overall interaction. We also tested for linear trend in average pain intensity and mean 

pain-related disability across psychosocial factor levels for each of the 3 racial/ethnic groups 

and tested the interaction of psycho-social factor linear trend with race/ethnicity.

FINDINGS

Sample Assembly

Agency data collected on new admissions were electronically screened and identified over 

3000 potentially eligible patients during the enrollment period (October 12, 2012 to May 5, 

2014). To achieve relatively equal numbers in each of the 3 racial/ethnic groups, Hispanics 

and NH blacks were substantially oversampled (relative to NH Others) in the new admission 

screening algorithm. They also were oversampled when selecting individuals for the 

telephone screen where 2047 patients were contacted by bilingual study staff. Of these, 361 

refused to participate during the phone screening and 851 were deemed ineligible because 

they did not speak English, were cognitively impaired, or did not report activity-limiting 

pain. Subsequently, 76 refused to participate at the in-home baseline interview visit and 171 

did not receive the number of PT visits (2 or more) required by the parent study protocol. 

The remaining 588 patients met all study criteria, were enrolled in the study, and are 

included in the analyses presented below.

Sample Description

Twenty-eight percent of the sample was Hispanic, with Puerto Rico the most common 

country of origin (69%). NH blacks constituted 32% of the sample, whereas the remaining 

41% was categorized as NH Others. (The great majority of the NH Other group is white 

(90%) with Filipino and Asian Indian among the other races reported by the small number of 

other patients in this group.) The characteristics of the sample on admission to home health 

care are reported in Table 1 by race/ethnicity.

Demographics and Health Status

There are relatively large differences in mean age and marital status among the 3 racial/

ethnic groups (overall F-test P < 0.001 in each case). Hispanics were significantly younger 

than NH blacks and NH Others (mean ages of 68.3, 72.4, and 76.7, respectively), and NH 

blacks also were significantly younger than NH Others (P < 0.001 for all pair-wise tests). 

Hispanics were much more likely to have been admitted to home care following a 

hospitalization compared with NH blacks (78% vs. 62%; P = 0.001) and NH Others (78% 

vs. 59%; P < 0.001). Hispanics reported a mean of 2.9 comorbidities compared with 2.3 for 

NH Others (P < 0.001); NH blacks reported 2.7 comorbidities (P = 0.02 for the comparison 

with NH Others; P = 0.26 for the comparison with Hispanics). There also were large and 

statistically significant differences in self-rated health among the racial/ethnic groups 

(overall F-test P < 0.001). A third of Hispanics (33%) rated their health as “poor” compared 
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with 24% of NH blacks (P = 0.049) and 15% of NH Others (P < 0.001). The difference 

between NH blacks and NH Others also is statistically significant (P = 0.02). These data 

suggest that, despite being younger, the general health status of racial/ethnic minorities is 

worse than that of NH Others and in some cases it is worse for Hispanics relative to NH 

blacks.

Pain Characteristics

The pain experience reported by both racial/ethnic minority groups was worse than that of 

the NH Other group despite all 3 having a similar share of patients with arthritis as well as 

the combination of arthritis and surgical pain. Hispanics reported a mean of 6.2 pain sites 

compared with 4.4 for NH Others (P < 0.001); and NH blacks reported 5.6 pain sites (P = 

0.01 for the comparison with NH Others). A test of the difference between Hispanics and 

NH blacks in number of sites was not statistically significant (P = 0.31). Average pain 

intensity was 5.9 for Hispanics versus 4.6 for NH Others (P < 0.001), and 5.3 for NH blacks 

(P = 0.01 for the comparison with NH Others). The difference in pain intensity between 

Hispanics and NH blacks approached statistical significance (P = 0.06). Finally, pain-related 

disability averaged 17.4 for Hispanics compared with 15.0 for NH Others (P < 0.001); 

among NH blacks, it averaged 16.4 (P = 0.02 for the comparison with NH Others). Pain-

related disability did not differ significantly between Hispanics and NH blacks (P = 0.26).

Psychosocial Factors

Higher levels of depressive symptoms were most common among Hispanics. Roughly half 

(47%) reported moderate or greater depressive symptoms compared with 34% of NH blacks 

(P = 0.01) and 29% of NH Others (P < 0.001). Both racial/ethnic minority groups were more 

likely to be in the lowest PSE category and less likely to be in the highest category compared 

with NH Others (P = 0.02 for Hispanics vs. NH Others; P = 0.03 for NH blacks vs. NH 

Others). The racial/ethnic minority groups also had higher rates of low health literacy 

compared with NH Others: 45% for Hispanics, 36% for NH blacks, and 22% for NH Others 

(P< 0.001 Hispanics vs. NH Others; P = 0.002 NH blacks vs. NH Others; P = 0.10 for 

Hispanics vs. NH blacks).

Model of Average Pain Intensity

A final model of average pain intensity was estimated that included the interaction of race/

ethnicity with PSE, the only psychosocial factor where the interaction with race/ethnicity 

approached statistical significance (Table 2). The association of race/ethnicity with average 

pain intensity, after adjusting for other factors, is statistically significant (P = 0.04). The 

adjusted mean pain intensities for the 3 racial/ethnic groups are: 5.5 for Hispanics, 5.3 for 

NH blacks, and 4.9 for NH Others (P = 0.01 for Hispanics vs. NH Others; P = 0.12 for NH 

blacks vs. NH Others).

Depressive symptom level is highly associated with pain intensity (P = 0.006) with adjusted 

mean pain intensity scores ranging from a low of 4.6 for those with none or minimal 

depressive symptoms to a high of 5.5 for patients reporting more than moderate symptoms 

(P = 0.008; not shown). PSE also is highly associated with pain intensity (P = 0.008). The 

adjusted mean pain intensity is 5.7 for patients in the lowest PSE category versus 4.7 for 
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individuals with high PSE (P = 0.003). The third psychosocial factor, health literacy, is not 

significantly associated with pain intensity after adjusting for other factors (P = 0.18).

Figure 1 presents graphically the interaction of race/ethnicity with PSE. For each racial/

ethnic group, the adjusted mean pain intensity score is reported as PSE goes from low to 

high. Of particular note is the lack of change in adjusted mean pain intensity values among 

NH blacks (P = 0.96 for the difference in mean pain intensity between the low and high PSE 

groups; P = 0.93 for a test of linear trend between pain intensity and PSE). In contrast, the 

adjusted means decline substantially as PSE increases for the other 2 racial/ethnic groups. 

This is particularly the case for the NH Other group where those with low self-efficacy have 

an adjusted mean pain intensity score of 5.9 compared with 4.2 in the group with high PSE 

(P < 0.001 for low vs. high for NH Others; P = 0.03 for low vs. high for Hispanics). The test 

of linear trend, in addition, is statistically significant for NH Others (P < 0.001) and 

Hispanics (P = 0.02).

Model of Pain-related Disability

A final model of pain-related disability (M-RDQ score) was estimated that included the 

interaction of race/ethnicity with depressive symptoms, the only psychosocial factor where 

the interaction with race/ethnicity approached statistical significance (Table 3). The 

association of race/ethnicity with pain-related disability, after adjusting for other factors, is 

highly statistically significant (P = 0.001). The adjusted mean pain-related disability score is 

17.4 for Hispanics, 17.6 for NH blacks, and 15.9 for NH Others (P = 0.003 Hispanics vs. 

NH Others; P= 0.001 NH blacks vs. NH Others).

Depressive symptom level is highly associated with pain-related disability (P < 0.001) with 

adjusted mean M-RDQ scores ranging from a low of 14.8 for those reporting none or 

minimal depressive symptoms to a high of 18.8 for patients reporting more than moderate 

symptoms (P = < 0.001; not shown). PSE also is highly associated with pain-related 

disability (P < 0.001). The adjusted mean M-RDQ score is 18.8 for patients in the lowest 

PSE category versus 14.1 for individuals with high PSE (P < 0.001; not shown). Health 

literacy approaches conventional levels of statistical significance (P = 0.09).

Figure 2 presents graphically the interaction of race/ethnicity with depressive symptom level 

(P = 0.07). For each racial/ethnic group, the adjusted mean pain-related disability score is 

reported as depressive symptom level goes from low to high. The pattern is very similar for 

Hispanics and NH blacks with the mean pain-related disability score increasing as 

depressive symptom level increases. The tests of linear trend are highly statistically 

significant (P’s < 0.001) for both Hispanics and NH blacks. There is a less pronounced 

linear trend for the NH Other group (P = 0.02) although the differences in linear trend 

between the racial/ethnic minority and NH Other groups only approaches statistical 

significance for NH black versus NH Other (P = 0.09). The differences in adjusted mean M-

RDQ scores between the 2 racial/ethnic minority groups and NH Others are, or approach, 

statistical significance for those with moderate depressive symptoms (P = 0.003 Hispanics 

vs. NH Others, and P = 0.001 NH blacks vs. NH Others; not shown) and those in the highest 

category (P = 0.07 Hispanics vs. NH Others, and P= 0.049 NH blacks vs. NH Others; not 

shown).
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DISCUSSION

This study examines the characteristics of, to the best of our knowledge, the largest sample 

of older adults with activity-limiting pain being treated in the home health setting in the 

United States. A particular strength of the work is the enrollment of large numbers of adults 

who identify as racial/ethnic minorities as well as the extensive array of pain, pain-related 

disability, and psychosocial measures collected to characterize the sample. Our results are 

consistent with prior research showing that pain presentation differs by race/

ethnicity.7,11,13,14 Hispanics and NH blacks report a greater number of pain sites, worse pain 

intensity, and higher levels of pain-related disability than NH Others despite a study design 

where the relative distribution of broad pain types is the same within each racial/ethnic 

group. The pain intensity and pain-related disability differences persist after controlling for 

other factors with the exception of the difference in pain intensity between NH blacks and 

NH Others. As high levels of pain at the outset of a course of rehabilitation are associated 

with poor outcomes such as functional decline,46,47 it seems likely that racial/ethnic 

minority older adults with pain problems starting a course of PT are at greater risk of decline 

than others.

The prevalence of psychosocial factors also differs among the racial/ethnic groups. 

Hispanics, in general, report higher levels of depressive symptoms than either NH blacks or 

NH Others. Both Hispanics and NH blacks are more likely to report low and less likely to 

report high levels of PSE than NH Others. The 2 racial/ethnic minority groups also are more 

likely to be in the lowest health literacy group compared with NH Others. Although our 

sample was limited to individuals who speak English, 45% of the Hispanic group and 36% 

of NH blacks are in the lowest health literacy group compared with only 22% of NH Others.

We also found evidence of racial/ethnic group differences in the relationship between 

psychosocial factors and both pain intensity and pain-related disability. In particular, there is 

a more pronounced effect of depressive symptom level on pain-related disability among 

racial and ethnic minorities relative to NH Others. Furthermore, increasing levels of PSE are 

not associated with a reduction in average pain intensity scores among NH blacks in contrast 

to the findings for the other 2 racial/ethnic groups. The reasons why the established 

relationship between higher PSE and lower pain intensity scores was not found among NH 

blacks in our sample remains unclear. Possible explanations include viewing pain levels as 

outside of their control (ie, external locus of control), differences in religious views 

regarding the meaning of suffering, greater use of passive coping strategies (eg, prayer), and 

difficulty accessing health care resources. These factors either alone or in combination could 

work to diminish the association between PSE and pain levels among NH blacks.

The relatively high level of modifiable psychosocial risk factors found among racial/ethnic 

minority patients in the study underscores the importance of educating clinical staff 

members about disparities in the prevalence of psychosocial factors and how they impact 

patient outcomes. Reducing depressive symptoms improves pain intensity and function 

among older adults in general,48 and study results suggest that the benefits will be even 

greater among minorities. This could help to reduce current disparities in treatment 
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outcomes. There are, however, significant challenges to achieving this goal including racial/

ethnic disparities in diagnosis and treatment of depressive symptoms.49

A critical first step is improving the assessment of depressive symptoms in home health care 

where patients often have complex medical needs that “camouflage” mental health 

problems50 and treating physical conditions typically takes priority.51 Patients with 

significant depressive symptoms should be referred for further evaluation and subsequent 

depression-related care as appropriate. Limited access to mental health providers, however, 

is a potential barrier to further evaluation,51,52 and cultural differences and receptivity to 

evidence-based interventions may limit their use among racial/ethnic minorities.53 It is 

particularly important, therefore, for home health staff to educate racial/ethnic minority 

patients and their families about depressive symptoms and to encourage them to become 

more active in their treatment.52 Staff also should help arrange community-based services 

for patients with mental health needs that are still present at the time of discharge from home 

care.

There was no difference among the 3 racial/ethnic groups in the association of PSE with 

pain-related disability. As PSE level increased, pain-related disability declined. Prior work 

indicates that PSE is a stronger determinant of pain-related disability than age, sex, 

chronicity, and pain intensity,54 and mediates the relationship between pain intensity and 

disability55 and physical activity.56 PSE is modifiable through interventions that teach active 

coping strategies and graded exposure to challenging activities. There is some evidence of 

racial/ethnic differences in the impact of these types of interventions with Hispanic older 

adults showing improvement in self-efficacy, whereas other racial/ethnic groups do not.57,58 

The extent to which home health staff currently teaches coping strategies to patients with 

activity-limiting pain (eg, deep breathing, activity pacing) is unknown. Further work is 

needed to develop evidence-based protocols for increasing PSE among older adults in 

general and racial/ethnic minority groups in particular.

Our findings suggest that it is important for clinicians to routinely assess patients with 

activity-limiting pain for depressive symptoms, PSE, and health literacy, and to tailor their 

treatment approaches accordingly. Tailoring interventions may be particularly important for 

racial/ethnic minority patients to reduce disparities in outcomes in light of their higher 

prevalence of certain psychosocial factors and possible differences in how these factors 

moderate or mediate the effect of interventions. Optimal treatment aimed at addressing 

health disparities requires attention to the multifactorial nature of these differences.59 

Interventions designed for individual behavior change (eg, adopting self-management 

behaviors) typically use peer educators to deliver health education and counseling in a 

culturally relevant manner.60 Such culturally leveraged interventions use behavioral norms 

of the targeted group to develop culturally specific materials that guide program instruction 

and may have community members assist in the development of the intervention.56

Obtaining input from racial/ethnic minority group members, therefore, is critical to tailoring 

interventions in home health care in the absence of evidence-based culturally appropriate 

interventions to improve pain outcomes. Home care agencies may be able to draw on 

internal staff for some target populations but in other cases external community 
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organizations serving racial/ethnic minority populations (eg, senior centers, local social 

service agencies) could be asked for advice when developing new programs. Although the 

physical therapist may not be able to serve as a “peer educator” when providing instruction 

in a tailored intervention, there is increasing interest in training home health aides—in many 

cases from the same racial/ethnic group as minority patients—to serve as peer health 

coaches.61 An iterative process of evaluation and modification of new tailored interventions 

is likely to be necessary to develop effective programs that reduce disparities in pain 

outcomes.

Our study has several limitations. First, because the data are cross-sectional, we describe 

associations and no causal inferences can be drawn directly from our results. Second, this 

work was conducted at a large urban home care agency and the findings may not be 

generalizable to other outpatient settings or areas of the country. A related issue is that the 

racial/ethnic minority groups in our study are broadly defined. There is considerable 

diversity in the culture and background of individuals who report Hispanic origin as well as 

those identifying as NH blacks both in the community served by the agency and across the 

country. Our results may not be generalizable to more precisely defined racial/ethnic 

minority groups. In addition, we are unable to examine differences among the race/ethnicity 

groups in the percent of patients who were ineligible and the percent refusing to participate 

during the phone screen because of limitations in the administrative race/ethnicity data used 

in the screening process. We also note that the psychometric properties of 2 of the measures 

examined (PSE and M-RDQ) have not been tested with samples that include significant 

representation of the minority groups enrolled in our study. Finally, due to resource 

constraints, our sample was limited to English-speaking older adults.

In summary, we found substantial racial/ethnic disparities in pain and pain-related disability 

as well as in modifiable psychosocial factors that may moderate or mediate the impact of 

interventions among older adults receiving treatment in the home setting. Tailoring 

interventions to address these factors requires screening of patients first to identify factors 

that can limit treatment success and then addressing them in the context of the intervention 

to achieve optimal outcomes.
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FIGURE 1. 
Adjusted average pain intensity as pain self-efficacy increases by race-ethnicity. All data 

points and SEs in the figure have been adjusted by the factors included in the model 

presented in Table 2. Within each race/ethnicity group, the difference in mean pain intensity 

between the lowest (0 to 17) and highest (41 to 60) PSE groups is: Hispanic 1.17 (P = 0.03); 

NH black −0.03 (P = 0.96); NH other 1.75 (P < 0.001). The test for linear trend by race/

ethnicity groups is: Hispanic −0.96 (P = 0.02); NH black −0.03 (P = 0.93); NH other −1.54 

(P < 0.001). The difference between race/ethnicity groups in linear trend is: Hispanic versus 

NH other −0.58 (P = 0.38); NH black versus NH other −1.78 (P = 0.006); Hispanic versus 

NH black 1.20 (P = 0.08). NH black indicates non-Hispanic black; NH other, non-Hispanic 

others.
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FIGURE 2. 
Adjusted mean pain-related disability score as depressive symptoms increase by race-

ethnicity. All data points and SEs in the figure have been adjusted by the factors included in 

the model presented in Table 3. Within each race/ethnicity group, the difference in mean 

pain-related disability between lowest (none/minimal) and highest (moderate/severe or 

severe) depressive symptom groups is: Hispanic −3.80 (P = 0.001); NH black −4.94 (P < 

0.001); NH other −3.23 (P =0.006). The test for linear trend by race/ethnicity groups is: 

Hispanic 3.32 (P < 0.001); NH black 4.17 (P < 0.001); NH other 2.10 (P = 0.02). The 

difference between race/ethnicity groups in linear trend is: Hispanic versus NH other 1.22 (P 
= 0.30); NH black versus NH other 2.07 (P = 0.09); Hispanic versus NH black −0.85 (P = 

0.50). NH black indicates non-Hispanic black; NH other, non-Hispanic others.
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TABLE 2

Final Model for Average Pain Intensity

Mean Pain Intensity
(95% CI) P

Race/ethnicity   0.04

 Hispanic 5.49 (5.14, 5.85)

 NH black 5.25 (4.88, 5.61)

 NH other 4.90 (4.55, 5.25)

Race/ethnicity group comparisons (difference in means)

 Hispanic vs. NH other 0.59   0.01

 NH black vs. NH other 0.35   0.12

Psychosocial factors

 Depressive symptom level   0.006

  None/minimal (< 5) 4.60 (4.20. 4.99)

  Mild (5–9) 5.29 (4.94, 5.64)

  Moderate (10–14) 5.45 (5.05, 5.85)

  Mod./severe-severe (15 +) 5.52 (4.99, 6.05)

 Pain self-efficacy score (PSE)   0.008

  Low (0–17) 5.69 (5.29, 6.08)

  Modest (18–30) 5.46 (5.10, 5.83)

  Moderate (31–40) 4.98 (4.58, 5.39)

  High (41–60) 4.72 (4.25, 5.19)

 Interaction of race/ethnicity with PSE   0.09

  Hispanic: 0–17 5.93 (5.29, 6.57)

  Hispanic: 18–30 5.82 (5.22, 6.41)

  Hispanic: 31–40 5.48 (4.80, 6.16)

  Hispanic: 41–60 4.76 (3.94, 5.57)

  NH black: 0–17 5.19 (4.61, 5.77)

  NH black: 18–30 5.39 (4.78, 6.00)

  NH black: 31–40 5.18 (4.54, 5.82)

  NH black: 41–60 5.22 (4.44, 6.00)

  NH other: 0–17 5.94 (5.26, 6.62)

  NH other: 18–30 5.18 (4.64, 5.72)

  NH other: 31–40 4.30 (3.69, 4.91)

  NH other: 41–60 4.19 (3.57, 4.80)

Health literacy score

 Low (3–9) 5.43 (5.08, 5.78)   0.18

 Medium (10–14) 5.25 (4.93, 5.57)

 High (15) 4.96 (4.56, 5.37)

Other characteristics

 Sex < 0.001

  Female 5.57 (5.32, 5.82)

  Male 4.86 (4.49, 5.22)
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Mean Pain Intensity
(95% CI) P

 Age   0.26

  < 65 5.34 (4.95, 5.74)

  65 + 5.08 (4.83, 5.33)

 Marital status   0.80

  Married/partner 5.32 (4.96, 5.68)

  Widowed 5.10 (4.71, 5.47)

  Divorced/separated 5.15 (4.76, 5.54)

  Never married 5.28 (4.83, 5.73)

 No. comorbidities (0–10)* 4.81 + 0.11   0.10

 Self-rated health   0.10

  Poor 5.51 (5.07, 5.98)

  Fair 5.22 (4.89, 5.56)

  Good/very good/excellent 4.91 (4.56, 5.26)

*
Reported on this line are the model intercept and the incremental change in mean pain intensity per additional comorbidity.

CI indicates confidence interval; NH black, non-Hispanic black; NH other, non-Hispanic others.
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TABLE 3

Final Model for Pain-related Disability (Modified Roland-Morris Score)

Roland-Morris Score 95% CI P

Race/ethnicity   0.001

 Hispanic 17.44 (16.69, 18.20)

 NH black 17.55 (16.74, 18.36)

 NH other 15.87 (15.08, 16.66)

Race/ethnicity group comparisons (difference in means)

 Hispanic vs. NH other 1.57   0.003

 NH black vs. NH other 1.67   0.001

Psychosocial factors

 Depressive symptom level < 0.001

  None/minimal (< 5) 14.82 (13.94, 15.69)

  Mild (5–9) 16.69 (15.94, 17.44)

  Moderate (10–14) 17.51 (16.67, 18.35)

  Moderate/severe-severe (15 +) 18.81 (17.66, 19.96)

 Interaction of race/ethnicity with depression   0.07

  Hispanic: none/minimal 15.55 (13.99, 17.11)

  Hispanic: mild 16.49 (15.20, 17.78)

  Hispanic: moderate 18.39 (17.01, 19.76)

  Hispanic: moderate/severe-severe 19.35 (17.74, 20.95)

  NH black: none/minimal 14.92 (13.68, 16.16)

  NH black: mild 16.78 (15.60, 17.95)

  NH black: moderate 18.64 (17.22, 20.06)

  NH black: moderate/severe-severe 19.86 (17.81, 21.91)

  NH other: none/minimal 13.98 (12.70, 15.26)

  NH other: mild 16.78 (15.75, 17.85)

  NH other: moderate 15.50 (14.15, 16.86)

  NH other: moderate/severe-severe 17.21 (15.34, 19.08)

 Pain self-efficacy (PSEQ)

  Low (0–17) 18.84 (17.99, 19.69) < 0.001

  Modest (18–30) 18.37 (17.59, 19.18)

  Moderate (31–40) 16.47 (15.60, 17.34)

  High (41–60) 14.13 (13.14, 15.11)

 Health literacy score 0.09

  Low (3–9) 16.36 (15.60, 17.12)

  Medium (10–14) 16.96 (16.28, 17.64)

  High (15) 17.55 (16.68, 18.42)

Other characteristics

 Sex   0.13

  Female 17.28 (16.72, 17.84)

  Male 16.63 (15.85, 17.40)
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Roland-Morris Score 95% CI P

 Age   0.18

  < 65 17.29 (16.42, 18.15)

  65+ 16.62 (16.09, 17.16)

 Marital status   0.80

  Married/partner 17.29 (16.51, 18.07)

  Widowed 16.89 (16.05, 17.73)

  Divorced/separated 16.80 (15.95, 17.64)

  Never married 16.85 (15.87, 17.82)

 No. comorbidities (0–10)* 15.48 + 0.04   0.80

 Self-rated health   0.31

  Poor 17.01 (16.07, 17.94)

  Fair 17.29 (16.57, 18.01)

  Good/very good/excellent 16.57 (15.82, 17.32)

*
Reported on this line are the model intercept and the incremental change in Modified Roland-Morris Score per additional comorbidity.

CI indicates confidence interval; NH black, non-Hispanic black; NH other, non-Hispanic others.
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