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Abstract

Objective: To understand the role of cultural and psychosocial factors in the outcomes of Veteran 

wheelchair users with spinal cord injury (SCI) to help clinicians identify unique factors faced by 

their patients and help researchers identify target variables for interventions to reduce disparities in 

outcomes.

Design: Cross-sectional cohort study

Setting: Three urban VA Medical Centers affiliated with academic medical centers.

Participants: Of the 516 patients who were eligible to participate, 482 completed the interview 

and 439 had SCI. Due to small numbers in other race groups, analyses were restricted to white 

(WH) and African American (AA) participants, resulting in a final sample of 422.
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Intervention: NA

Main outcome measures: Quality of life (QOL, Veterans RAND 12 Item Health Survey); 

satisfaction (Client Satisfaction Questionnaire); and participation (Craig Handicap Assessment and 

Reporting Technique Short Form – CHART SF)

Results: AA Veterans reported poorer physical QOL, but better mental QOL than did WH. No 

other significant race differences were found in unadjusted analyses. Multivariable analyses 

showed that psychosocial factors were predominantly associated with patients’ QOL outcomes and 

satisfaction with service, but demographic and medical factors were predominantly associated 

with participation outcomes. Interaction analyses showed that there was a stronger negative 

association between anxiety and mental QOL for AA than for WH, and a positive association 

between higher self-esteem and social integration for WH but not AA.

Conclusions: Findings suggest that attempts to improve the outcomes of Veterans with SCI 

should focus on a tailored approach that emphasizes patients’ demographic, medical, and 

psychosocial assets (e.g., building their sense of self-esteem or increasing their feelings of 

mastery), while providing services targeted to their specific limitations (e.g., reducing depression 

and anxiety).
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The proportion of racial and ethnic minority wheelchair users with spinal cord injury (SCI) 

has increased in recent decades.1 Although great strides have been made in reducing 

morbidity and mortality, and improving long-term health and community participation in 

this group, progress has not been uniform across all racial/ethnic groups. Among wheelchair 

users with SCI, racial and ethnic minorities tend to have higher rehospitalization rates, 

higher levels of depression, more days in poor health, higher unemployment, more difficulty 

with mobility, lower subjective well-being, poorer quality of life (QOL), lower life 

satisfaction, and greater risk of marital breakup.2–7 Racial and ethnic minorities also have an 

increased risk of secondary complications (e.g., pain, pressure ulcers) and poorer self-care 

ability as compared to whites (WH).5, 8–12 Similarly, previous studies have found higher 

rates of depressive symptomatology and lower rates of post-injury employment among 

minority wheelchair users with SCI, as compared to their WH counterparts. Further, WH 

versus minority race differences in pain severity and pain interference were significantly 

associated with differences in subjective wellbeing.13 Additional factors that may be 

associated with race (e.g., education, health literacy) have also been linked to health 

disparities in people with SCI.14–17

Previous work has not examined several key cultural or psychosocial factors among 

wheelchair users with SCI, or whether such factors are associated with QOL. Research in 

other clinical populations demonstrates that factors such as medical mistrust, perceived 

discrimination, locus of control, and health literacy18–24 are associated with race disparities 

in healthcare processes and outcomes. For example, AA are more likely to miss medical 

appointments or delay obtaining necessary care/prescriptions, and are less likely to seek 

certain health care options (e.g., tests, surgeries) or adhere to physician instructions, because 
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they distrust the healthcare system and/or believe that it is a source of discrimination.
23, 25–30 Although other factors such as self-image, and emotional distress have been 

examined in a number of healthcare populations,31–36 no studies have focused on wheelchair 

users with SCI, other than our own work with non-Veterans37.

Our conceptual model focuses on how patient, provider, and system-level factors within the 

healthcare setting may contribute to disparities in health and healthcare outcomes;38 and our 

previous work in non-VA settings demonstrated that cultural and psychosocial factors were 

associated with SCI wheelchair user outcomes,37 but in ways that differed from disparities 

research in other clinical populations described above. We found that higher levels of 

perceived discrimination and racism and better communication with health care providers 

were associated with an increase in participation and functioning and improvements in 

perceptions of well-being. Understanding the role of these factors in the VA will help 

clinicians identify unique factors faced by Veteran wheelchair users with SCI and will help 

researchers identify important variables upon which to intervene to reduce disparities in 

patient outcomes.

To accomplish this goal, we conducted a large-scale cohort study of Veteran wheelchair 

users with SCI. Our goals were to (a) compare patient demographics, medical factors, 

cultural and psychosocial characteristic by race; (b) compare patient outcomes (i.e., QOL, 

satisfaction, participation) by race; and, (c) assess the independent associations of patient 

race and other demographic, medical, cultural and psychosocial factors with patient 

outcomes. We hypothesized that: (1) AAs would endorse higher levels of perceived 

discrimination, racism, distrust, and emotional distress, but lower communication, health 

literacy, and self-image; (2) AAs would report lower levels of QOL, satisfaction, and 

participation than WHs; and (3) race differences in cultural factors and psychosocial 

characteristics would account for the advantages for WH Veterans in QOL, satisfaction, and 

participation.

METHODS

Participants

Data were collected from Veteran wheelchair users with SCI from three urban, academic-

affiliated VA Medical Centers with an SCI specialty clinic that spanned the northern, middle, 

and Southeast Coast of the United States (03/2011–10/2013). Sites were selected based on 

the following criteria: (a) adequate numbers of SCI patients, (b) racial diversity among the 

patient population, (c) an actively engaged site PI, and (d) resources and ability to participate 

in the study. Sites obtained local Institutional Review Board approval prior to study 

initiation. Eligible participants were age≥18 years, had non-progressive SCI, used a power or 

manual wheelchair as their primary means of mobility for >1 year, and were non-ambulatory 

except for exercise purposes. We excluded Veterans who were non-English speakers, unable 

to communicate due to neurological impairment, or had diseases other than SCI that 

required wheelchair use.
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Procedures

Participants completed a structured questionnaire face-to-face (~60 minutes) or by mail (for 

those who could not complete the questionnaire in person), and were compensated $40.00. 

Supplemental information detailing study procedures and measures are in Appendix 1.

Independent Variables

Demographic Characteristics and Medical Factors—Demographic characteristics 
and medical factors were assessed with standardized self-report measures used in our 

previous work.37 Demographic characteristics included race (WH, AA, Asian, American 

Indian/Alaskan Native, Native Hawaiian/Other Pacific Islander, other), ethnicity (Hispanic, 

non-Hispanic), gender, age, employment status, education, income, and insurance coverage. 

Medical factors included self-reported co-morbid medical and psychiatric conditions from a 

checklist of possible factors, and time since injury. Using chart reviews, we assessed level of 

injury (tetraplegia or paraplegia) and whether the participant’s wheelchair was prescribed at 

a VA with an SCI specialty clinic whose staff had advanced training in SCI treatment and 

wheelchair service delivery (yes/no).

Cultural Factors—We assessed all culturally-related factors using validated measures (all 

alphas presented are for the current sample). For experience with discrimination, participants 

indicated the extent to which they had experienced each of 7 discriminatory practices in the 

healthcare setting (range=1–6; Cronbach’s α=0.92).18, 27, 30 For perceived racism, 
participants indicated the extent to which they believed that 4 instances of racism occurs 

within the healthcare system (range=1–5; Cronbach’s α=0.83). 26, 29, 37 We assessed 

medical mistrust with the 9-item Healthcare System Distrust Scale39 (range=1–5; 

Cronbach’s α=0.86). We used a 4-item subset of the Components of Primary Care Index40 

to assess communication with providers involved in participants’ SCI care (range=1–5; 

Cronbach’s α=0.70). We used the Rapid Estimate of Adult Literacy in Medicine (REALM-

R)41 to assess health literacy, for which participants read aloud eight medical words and 

were assigned a score based on how many they read correctly (range=0–11).

Psychosocial Factors—We assessed emotional distress with the anxiety and depression 

subscales of the Brief Symptom Inventory (BSI).42 Endorsed symptoms in each subscale 

were summed to create total anxiety and depression scores (range for each=1–5; Cronbach’s 

α=0.86 for anxiety and 0.89 for depression). We assessed self-image using the 10-item 

Rosenberg Self-Esteem Scale43 (range=1–4) and the 7-item Sense of Mastery scale44 

(range=1–4) (Cronbach’s α=0.88 for selfesteem and 0.82 for mastery).

Outcome Measures

We assessed patient satisfaction with their SCI service using the 8-item Client Satisfaction 

Questionnaire (CSQ-8) (range=8–32; Cronbach’s α=0.94).45 To assess QOL, we used the 

physical component summary (PCS) (range=20.45–61.31; Cronbach’s α=0.63) and mental 

component summary (MCS) (range=2.48–69.78; Cronbach’s α=0.63) scores from the 

Veterans RAND 12 Item Health Survey (VR-12) revised for patients in wheelchairs.46–48,49 

We also included one item from the standard RAND-36 Health Status Inventory regarding 

patients’ overall assessment of their current health status.48 We assessed participation in 

Myaskovsky et al. Page 4

Arch Phys Med Rehabil. Author manuscript; available in PMC 2018 September 27.

V
A

 A
uthor M

anuscript
V

A
 A

uthor M
anuscript

V
A

 A
uthor M

anuscript



society with the Craig Handicap Assessment and Reporting Technique Short Form50 

(CHART-SF; overall Cronbach’s α=0.51), with sub-scales measuring physical independence 

(range=4–100), cognitive independence (range=0–100), mobility (range=3–100), occupation 

(range=0–100), and social integration (range=0–100).51, 52

Analyses

We assessed all data for violation of statistical assumptions (e.g., normality, kurtosis). Due to 

non-normal distributions, we dichotomized employment status (employed vs. not), education 

(≥some College), income (≥$25,000), insurance coverage (any private vs. no private), 

comorbid conditions (>1), communication with provider (>4), and health literacy (>10); we 

also categorized experience of discrimination as “ever/never.” Finally, due to non-normal 

distribution, we dichotomized the CHART outcomes as disabled (<100) or not disabled 

(=100).50 We chose cut points based on their distribution and whether the cut points were 

clinically meaningful based on the recommendation of the measurement developers.
18, 27, 30, 40, 41, 50

We calculated descriptive statistics for all study variables. We compared racial groups using 

two sample t-tests for continuous variables and chi-square or Fisher exact tests for 

categorical variables. To determine the variables to include in our final analyses, we first 

regressed each outcome (patient satisfaction, QOL, CHART) on predictors that were 

associated with each given outcome at p≤ 0.10 when tested individually.53 We used linear 

regression for continuous outcomes (patient satisfaction and QOL), and if normality 

assumptions were violated, we used the bootstrap method to estimate the standard errors, 

significance level, and percentile confidence intervals. We used logistic regression for 

dichotomous outcomes (CHART). We examined the selected variables to identify potential 

multicollinearity. For pairs of variables with correlation ≥ 0.50 we retained only the variable 

that was more highly correlated with the outcome.52 In the final multivariable models, we 

retained race and any patient characteristics that were associated with the outcome at 

p<0.05. Finally, we tested all interactions between race and the variables retained in the final 

model.

RESULTS

Of the 516 patients who were eligible to participate in our study, 498 consented, 482 

completed the interview, and 439 of those were patients with SCI. Six participants had 

missing race data, and another 11 participants identified as ‘other’ race. This group was 

significantly different from the AA participants and therefore could not be combined into 

one non-white group. But the group was too small to include as a third group for 

comparison. Thus, we restricted analyses to WH and AA participants (n=422). Ten of the 

422 participants completed the questionnaire by mail, but did not differ from the remaining 

sample on race, age, or gender. There were four pairs of variables that were highly correlated 

(r>0.50): perceived racism and medical mistrust (r=0.56), mastery and self-esteem (r=0.68), 

depression and self-esteem (r=0.55) and anxiety and depression (r=0.76). We kept the one 

from each pair that was more highly correlated with each outcome.
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Race comparisons for all patient characteristics and outcomes

Table 1 presents descriptive data for the study sample and racial comparisons on 

demographic, medical, cultural, and psychosocial factors. In our sample, all three sites had 

more WH participants than AA participants. Smaller proportions of AA than WH were 

female or married. AA also had significantly less education and income, and were less likely 

to be employed or have private insurance. There were no racial differences in age, ethnicity, 

whether Veterans received their wheelchair from an SCI specialty clinic, number of co-

morbid conditions, or level of injury, but AA had fewer years since their injury than WH.

AA reported more experiences of discrimination in healthcare, greater perceived racism, and 

had lower health literacy than did WH (Table 1). There were no racial differences in 

healthcare system distrust or communication with provider. AA reported higher self-esteem, 

less anxiety and depression than did WH, but did not differ on mastery.

We compared patient outcomes by race in Table 2. AA reported lower physical QOL and 

higher mental QOL than did WH. There were no significant differences in satisfaction or 

participation outcomes.

Independent associations of patient characteristics with satisfaction and QOL outcomes

Our multivariable analysis of patient characteristics with satisfaction and QOL outcomes 

(Table 3) showed that, although some demographics and medical factors were significantly 

associated with outcomes, the psychosocial factors were predominant. Significant 

demographic variables included AA race, which was associated with higher mental QOL; 

and older age, which was significantly associated with lower physical QOL and general 

health. Among the medical factors, higher levels of co-morbid conditions were associated 

with lower physical and mental QOL, as well as lower overall general health. Having more 

years since injury was associated with higher physical QOL. Among cultural factors, 

previous experience of discrimination in health care and higher healthcare system distrust 

were associated with lower levels of satisfaction with service. Further, better communication 

with providers was associated with higher satisfaction with service and greater physical 

QOL. Among the psychosocial characteristics, those who reported a higher sense of self-

esteem were more likely to have better mental QOL and greater overall general health. 

Those who reported greater anxiety were more likely to report a lower mental QOL and 

overall general health. There was a significant interaction of race by anxiety on mental QOL 

indicating a stronger negative association between anxiety and mental QOL for AA than for 

WH (Figure 1). We found no other significant relationships in this analysis.

Independent associations of patient characteristics and CHART outcomes

Results of our multivariable analysis of patient characteristics and CHART outcomes (Table 

4) demonstrated that several demographic and medical factors, but few cultural and 

psychosocial factors, were significantly associated with CHART outcomes. Specifically, AA 

race was associated with lower physical independence. Younger age was associated with 

greater physical independence, greater mobility, better occupational functioning, and higher 

social integration. Married Veterans were less physically independent, but had greater 

mobility and were more socially integrated. Participants who had some college or were 
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employed were more likely to have better occupational functioning than those who had less 

college or were unemployed. Finally, Veterans with higher income were more likely to be 

socially integrated than those with lower income.

Among medical factors, having one or more co-morbid condition was associated with lower 

physical and cognitive independence. More years since injury was associated with higher 

cognitive independence. Having tetraplegia was associated with lower physical 

independence, mobility or occupational functioning than those with paraplegia. No cultural 

factors were associated with CHART outcomes. Among the psychosocial characteristics, 

higher self-esteem was associated with greater cognitive independence and more social 

integration. A greater sense of mastery was associated with more physical independence and 

greater mobility. We also identified a significant race by self-esteem interaction for social 

integration (Figure 2). Having higher self-esteem was associated with better social 

integration in WH, but not AA Veterans.

DISCUSSION

Ours was the first study to examine the association of Veterans’ demographic, medical, 

cultural, and psychosocial factors with QOL outcomes across several VAMCs. The first goal 

of our study was to compare AA and WH Veterans with SCI on demographic, medical, 

cultural, and psychosocial factors. Confirming work in community-dwelling and other 

healthcare populations,54–58 we found that AA Veterans with SCI were less likely to be 

married, had significantly less education, lower levels of employment, lower total family 

income, and were less likely to have private insurance compared to WH. As found in other 

healthcare populations,18–21, 23, 24, 27, 37, 59–62 AA Veterans reported more experiences of 

discrimination in healthcare, greater perceived racism, and lower health literacy than did 

WH Veterans. Confirming previous research, AA in our sample reported higher self-esteem 
63 and less anxiety,64 than did WH, but in contrast to others’ research65 they reported less 

depression.

The results of our study’s second goal showed that AA reported lower physical QOL, but 

higher mental QOL than did WH. Although these differences were statistically significant, 

and confirmed previous work,2–7 the magnitude of the difference was less than half a 

standard deviation, and thus may not be clinically meaningful.66

For our study’s final goal, we found that race rarely remained a significant predictor of SCI 

patient outcomes once other demographic, cultural, and psychosocial factors were 

considered in the analysis. Instead, while cultural and psychosocial factors were the 

predominant variables associated with patients’ satisfaction with service and QOL 

outcomes, demographic and medical factors were predominantly associated with CHART 

outcomes. We believe these results may be due to the different aspects of patient outcomes 

that each of the measures captures. Specifically, the CHART outcomes mostly focus on 

things people do, and are closely tied with patients’ demographic and medical 

characteristics. In contrast, patients’ satisfaction with service and their global perceptions of 

quality of life, are more psychologically-based experiences and more closely linked with 

their psychosocial assets such as mastery and selfesteem, as well as their psychosocial 
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challenges such as anxiety or depression. These results contrast with our previous work that 

showed that higher levels of perceived discrimination and racism and better communication 

with health care providers were associated with an increase in participation and functioning 

and improvements in perceptions of well-being.37 However, they corroborate other research 

showing a positive association between perceived discrimination and racism with lower 

patient satisfaction, and high self-esteem, lower anxiety and depression with greater QOL.
18, 21, 23, 26, 28, 67–70 Our interaction analyses, which showed a stronger negative association 

between anxiety and mental QOL for AA, and that higher self-esteem was associated with 

better social integration in WH, indicates that a targeted approach to improving outcomes in 

Veteran wheelchair users with SCI is advisable.

Study Limitations

The data were collected cross-sectionally, therefore conclusions cannot be drawn about 

causal relationships among the patient characteristics, QOL, satisfaction, and participation 

outcomes. Future work should test the robustness of the findings with a prospective design. 

Although we attempted to collect data from a diverse sample at multiple sites, the study was 

limited to comparisons between AA and WH participants because of too few other racial/

ethnic group members in our sample. Given the changing national landscape, it would be 

important that future research include large enough samples representing the growing 

Hispanic and Asian populations in the US to be able to statistically test for differences 

across these racial/ethnic groups. Finally, this information may not be generalizable beyond 

the Veteran population with SCI. It would be important to determine whether the results 

found for this Veteran sample exist in non-VA medical centers in future research.

Conclusions

Ours was the first large-scale multi-site cohort study of Veterans with SCI to determine the 

association of race with quality of life and other patient outcomes. Given that demographic, 

medical, and psychosocial factors were differentially associated with patient outcomes, it is 

important that the VA uses a patient-centered approach in their care. We believe that 

attempts to improve the outcomes of Veterans with SCI should focus on a tailored approach 

that emphasizes patients’ assets (e.g., building their sense of self-esteem or increasing their 

feelings of mastery), while providing services targeted to their specific limitations (e.g., 

reducing depression and anxiety), and that this targeted approach may need to be tailored 

differently to WH and AA Veterans.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Abbreviations

AA African American

CHART SF Craig Handicap Assessment and Reporting Technique Short Form

MCS Mental Component Summary
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PCS Physical Component Summary

QOL quality of life

SCI spinal cord injury

SES socioeconomic status

VA Veterans Affairs

WH white
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Figure 1. 
The Effect of Race by Anxiety on Mental QOL
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Figure 2. 
The Effect of Self-Esteem by Race on CHART Social Integration
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Table 1.

Comparison of demographic, medical, cultural, and psychosocial factors by race

Factor Total
(N=422)

African American
(N=171)

White
(N=251) p-value

1,2

Site - % (N) by site < 0.001

  VAMC A 25.1 (106) 41.5 (44) 58.5 (62)

  VAMC B 43.4 (183) 49.2 (90) 50.8 (93)

  VAMC C 31.5 (133) 27.8 (37) 72.2 (96)

Demographic - % (N)

  Gender (female) 4.3 (18) 1.8 (3) 6.0 (15) 0.04

  Ethnicity (Hispanic) 5.2 (22) 2.9 (5) 6.8 (17) 0.08

  Married (Yes) 39.6 (167) 32.8 (56) 44.2 (111) 0.02

  Educational level (≥ Some College) 61.4 (259) 51.5 (88) 68.1 (171) < 0.001

  Employment Status (Employed) 10.7 (45) 4.7 (8) 14.7 (37) < 0.001

  Family Income (≥ $25,000) 44.6(188) 38.6 (66) 48.6 (122) 0.02

  Insurance (Any Private - yes) 14.0 (59) 8.2 (14) 17.9 (45) < 0.01

  Wheelchair from SCI specialty clinic (yes) 69.2 (292) 71.4 (122) 67.7 (170) 0.54

  Age - M(SD) 57.3 (12.3) 57.7 (10.2) 57.0 (13.6) 0.56

Medical - % (N)

  Co-Morbid Conditions ( > 1) 49.3 (208) 47.4 (81) 50.6 (127) 0.52

  Level of Injury 0.08

    Tetraplegia 45.7 (193) 50.9 (87) 42.2 (106)

    Paraplegia 54.3 (229) 49.1 (84) 57.8 (145)

  Years since injury - M(SD) 18.9 (14.9) 15.9 (12.8) 20.9 (15.9) < 0.001

Culturally - Related Factors
3

  Experience of Discrimination - %
  ever(n) 34.1 (144) 46.8 (80) 25.5 (64) <0.0001

  Communication with provider - % > 4(n) 32.5 (137) 28.7 (49) 35.1 (88) 0.17

  Health Literacy - % > 10(n) 58.3 (246) 48.0 (82) 65.3 (164) <0.001

  Perceived Racism - M(SD) 2.4 (0.8) 2.6 (0.8) 2.3 (0.7) <0.0001

  Healthcare System Distrust - M(SD) 2.5 (0.6) 2.5 (0.7) 2.5 (0.6) 0.97

Psychosocial Factors – M(SD)
4

  Self-esteem 3.1 (0.5) 3.2 (0.4) 3.1 (0.5) 0.02

  Mastery 2.9 (0.5) 2.9 (0.5) 2.9 (0.5) 0.59

  Anxiety 1.4 (0.6) 1.3 (0.5) 1.4 (0.6) 0.02

  Depression 3.1 (0.5) 1.4 (0.6) 1.6 (0.8) <0.01

Note:

1
Independent samples t-test was performed for continuous variables, chi-square for dichotomous variables or Fisher exact test if appropriate.

2
Bold items are significant at p ≤ 0.05.

3
Experience of discrimination (range: 1–6); perceived racism (range: 1–5); healthcare system distrust (range: 1–5); communication with provider 

(range: 1–5); health literacy (range: 0–11).
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4
Self-esteem (range: 1–4); Mastery (range: 1–4); Anxiety (range: 1–5); Depression (range: 1–5)
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Table 2.

Comparison of patient satisfaction, quality of life, and participation by race

Outcome Total
(N=422)

African American
(N=171)

White
(N=251) p-value1,2

Satisfaction w/Service – Mean (SD) 26.7 (5.3) 26.6 (5.3) 26.7 (5.4) 0.89

Quality of Life – Mean (SD)

   PCS 44.7 (7.8) 43.3 (7.9) 45.6 (7.6) < 0.01

   MCS 44.3 (15.3) 46.6 (15.4) 42.8 (15.1) 0.01

   General Health 3.0 (1.0) 3.0 (0.9) 3.0 (1.0) 0.96

Participation

  CHART (binary: >= 100)

   Physical Independence - % (N) 31.8 (134) 26.9 (46) 35.1 (88) 0.08

   Cognitive Independence - % (N) 69.2 (292) 69.6 (119) 68.9 (173) 0.88

   Mobility - % (N) 16.6 (70) 13.5 (23) 18.7 (47) 0.15

   Occupation - % (N) 16.4 (69) 12.9 (22) 18.7 (47) 0.10

   Social Integration - % (N) 51.9 (219) 48.0 (82) 54.6 (137) 0.20
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