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Abstract

Objective—The objective of this study was to assess whether there are racial and ethnic 

disparities in the time to development of a pressure ulcer and number of pressure ulcer treatments 

in individuals aged 65 and older after nursing home admission.

Method—Multi-level predictors of time to a pressure ulcer from three national surveys were 

analyzed using Cox proportional hazards regression for White Non-Hispanic residents. Using the 

Peters–Belson method to assess for disparities, estimates from the regression models were applied 

to American Indians/Alaskan Natives, Asians/ Pacific Islanders, Blacks, and Hispanics separately 

resulting in estimates of expected outcomes as if they were White Non-Hispanic, and were then 

compared with their observed outcomes.

Results—More Blacks developed pressure ulcers sooner than expected. No disparities in time to 

a pressure ulcer disadvantaging other racial/ethnic groups were found. There were no disparities in 

pressure ulcer treatment for any group.

Discussion—Reducing disparities in pressure ulcer development offers a strategy to improve the 

quality of nursing home care.
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Pressure ulcers remain a foremost concern in nursing homes (NHs). Pressure ulcers and their 

treatment are costly in terms of physical and emotional suffering for the patients as well as 

in actual treatment dollars and the intensity of staff oversight required for nursing care. A 

few studies have observed disparities in pressure ulcer prevalence and incidence among 

Black NH residents compared with White Non-Hispanics (Baumgarten et al., 2004; Howard 
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& Taylor, 2009). One study of NH residents in the southeast United States (Alabama, 

Florida, Georgia, Kentucky, Minnesota, North Carolina, South Carolina, Tennessee) found a 

90-day incidence of 4.7% for Blacks and 3.4% for White Non-Hispanics (Howard & Taylor, 

2009). Adjusting for the same follow-up time, a study of NHs in Maryland estimated a 

higher incident rate of 13.8% for Blacks versus 8.6% for White Non-Hispanics (Baumgarten 

et al., 2004; Howard & Taylor, 2009).

Studies of pressure ulcer prevalence suggest that factors beyond individual resident 

characteristics are associated with disparities. For example, higher percentages of Hispanic 

(Gerardo, Teno, & Mor, 2009) or Black (Cai, Mukamel, & Temkin-Greener, 2010; Li, Yin, 

Cai, Temkin-Greener, & Mukamel, 2011) residents in NHs were associated with higher 

prevalence of pressure ulcers in the corresponding minority group. A concentration of 

minorities in a NH has been associated with a poorer community surrounding the NH, fewer 

resources, and lower quality of care by the NHs (Grabowski, 2004; Mor, Zinn, Angelelli, 

Teno, & Miller, 2004). In one study reporting pressure ulcer incidence by gender and race in 

a set of southeastern U.S. NHs, higher patient to staff ratios, more health deficiencies, and 

location in a non-rural area were significant risk factors for pressure ulcer development in 

Black females (Howard & Taylor, 2009). There are limited data on pressure ulcer 

epidemiology after NH admission for racial and ethnic groups of residents other than 

Blacks, and most studies do not consider NH/community-level factors. Because racial-ethnic 

disparities in some treatments for NH residents have been reported (Allsworth, Toppa, Palin, 

& Lapane, 2005; Harada, Chun, Chiu, & Pakalniskis, 2000; Hudson, Cody, Armitage, 

Curtis, & Sullivan, 2005), we also investigated whether there were disparities in treatment of 

incident pressure ulcers, as no studies to our knowledge have done so.

The purpose of this study was to assess racial and ethnic disparities in the time to 

development of a pressure ulcer and in the number of pressure ulcer treatments in a cohort of 

older individuals after their admission to NHs considering potential risk factors at the 

individual, NH, and community levels.

Method

Design and Data Files

The study had a prospective cohort design. The following data files were linked and 

analyzed: (a) the Minimum Data Set (MDS) Version 2.0 containing demographic and 

comprehensive health assessment data of individual residents of a national for-profit chain of 

NHs; (b) the Online Survey, Certification, and Reporting (OSCAR) containing measures of 

NH staffing, quality of care, and the care environment from years 2000 to 2002; and (c) the 

2000 U.S. Census containing and socioeconomic (SES) and sociodemographic (SDS) 

measures of the Census tract of the community surrounding the NHs. The Minnesota 

Population Center at the University of Minnesota in Minneapolis, MN, identified the census 

tracts of the NHs. The Institutional Review Board of the University of Minnesota determined 

the study was exempt from review because data were de-identified.
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Cohorts, Outcomes, and Predictors

The cohort for analyzing disparities in time to developing a pressure ulcer included older 

adults (aged 65 years or more) who were admitted to one of the NHs without a Stage 2, 3, or 

4 pressure ulcer per their first full/admission MDS record. The cohort for modeling 

disparities in the number of treatments of a pressure ulcer included those admissions that 

subsequently developed a pressure ulcer. Race and ethnicity groups were formed according 

to MDS definitions: American Indian, Asian, Black non-Hispanic (referred to as Black), 

Hispanic, and White non-Hispanic. An incident pressure ulcer was defined from the first 

report of a Stage 2, 3, or 4 pressure ulcer on MDS records after the admission MDS (MDS 

Item M2, highest stage of a pressure ulcer in the last 7 days). Stage 1 pressure ulcers were 

not included because of the known difficulty in their identification and classification by 

nursing staff (Bethell, 2003; Dealey & Lindholm, 2006). Each resident’s MDS records were 

followed until the date of the MDS with the incident pressure ulcer or their last observed 

MDS record, whichever came first. Pressure ulcer treatments were taken from the same 

MDS as the incident pressure ulcer, and included the total number of the following found in 

MDS Section M5: pressure ulcer relieving device(s) for chair or bed, turning/repositioning 

program, nutrition or hydration intervention to manage skin problems, ulcer care, and 

application of ointments/medications (other than to feet). Relevant predictors of each 

outcome were identified using the literature and expertise of the investigators and clinical 

consultants. Potential predictors (see Tables 1 and 2) were defined using individual items of 

the data records and established scales with good psychometric properties as multiple items 

on a record are often related to the same concept. Where no scale existed and a single item 

was insufficient, composite measures were developed. Construction of composite measures 

followed previously established statistical procedures (Savik, Fan, Bliss, & Harms, 2005) 

and consultation from clinical and research experts. Variables were screened for inclusion in 

a model using bivariate associations with an outcome, and those with an association at p< .

05 were considered model candidates. Bivariate associations between variables were also 

performed to avoid collinearity. If an individual-level variable and NH/ community-level 

variable were highly correlated, the individual-level variable was included in the model due 

to its greater specificity.

Potential NH- and community-level predictors were developed and screened for inclusion in 

the models. NH-level predictors included proportions of NH residents with various health 

conditions or receiving Medicaid, NH quality deficiencies, staffing, and percentages of 

admissions with characteristics of interest, such as gender, race, and incontinence. 

Proportions of NH residents with various health conditions were calculated in seven areas: 

limitations in activities of daily living (ADLs), bowel/bladder incontinence, mobility/falls, 

mental status deficits, skin integrity problems, psychiatric medications, and weight loss. 

Composite predictor variables for NH quality deficiencies were constructed in four areas 

(resident behavior-facility, practices-dignity, quality of care, and resident assessment-nursing 

services) by summarizing the scope and severity levels of the respective deficiencies in a 

NH. In addition, the total number of deficiencies of interest by NH comprised a fifth 

composite. Nine staffing composite predictor variables were developed and screened for 

inclusion in the models: activity staff, certified nursing assistants/medication aides (CNAs), 

dietitians, dentists, licensed nurse (LN; including registered nurses [RNs] and licensed 
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practical nurses [LPNs]), nursing administrators/directors of nursing, pharmacists, 

physicians/physician extenders, and therapists (physical, occupational, etc.). Staffing full-

time equivalents (FTEs) per resident were calculated by dividing the total of the type of staff 

reported for a 2-week period (including full-time, part-time, and contract positions) by the 

total number of residents in a NH.

The SES and SDS of the tract surrounding each NH were described using seven Census-

level variables in their original form and 16 variables that were converted into fractions of 

the Census tract population. Table 2 describes key predictors at the NH and community 

levels. The following additional community SES/SDS variables not listed in Table 2 were 

assessed for inclusion in the models: proportion of males or females aged <65 years and 65 

and older in the tract, proportion of tract population in an urban cluster, proportion of tract 

population with 1 to 8 years or 9 to 16 years of education, proportion of tract population at 

<50%, 50% to 99%, or ≥100% of poverty, median home value, and poverty rank of the tract 

population.

The model for time to a pressure ulcer in White Non-Hispanic admissions, from which 

disparities for the minority groups were estimated, included the following potential 

predictors: score of deficits in ADLs, comorbidity index, cognitive deficit score, having fecal 

incontinence only, having dual incontinence, being bedfast/transfer dependent, number of 

indicators of poor nutrition, proportion of NH admissions that were White Non-Hispanic, 

the percentage of residents who were on Medicaid, licensed nurse staffing, CNA staffing, 

proportions of the community around a NH that had 9 to 16 years of education, was male, 

was greater than 65 years of age (representing the percentage of the community older aged), 

was below poverty level, or was in an urban area, and the Census divisions in which NHs 

were located. The model for the number of treatments for a pressure ulcer in White Non-

Hispanic admissions, from which disparities for the minority groups were estimated, 

included the predictors of score of deficits in ADLs, comorbidity index, number of 

indicators of poor nutrition, having fecal incontinence only, NH quality of care, proportion 

of NH admissions that were White Non-Hispanic, proportion of the NH community in an 

urban area or below poverty level, and Census division of each NH.

Statistical Analysis

Data were summarized using descriptive statistics appropriate to their level, but differences 

were not formally tested for significance as the very large sample size renders even the 

smallest differences as statistically significant; hence no p values were generated.

Health disparities have typically been analyzed using traditional regression methods where 

pressure ulcers would be regressed against the race and ethnicity of NH admissions and 

other relevant characteristics. In these models, disparities are quantified by the predicted 

racial/ethnic group differences (given the observed characteristics) overall or within levels of 

those characteristics if interactions were included. The Peters–Belson method used in this 

study is a two-staged approach in which outcomes for disadvantaged groups (presumed to be 

racial-ethnic minority NH admissions in this study) are first predicted based on the 

regression model for an advantaged group (presumed to be White Non-Hispanic NH 

admissions in this study) and then compared with their own observed outcomes. In other 

Bliss et al. Page 4

J Aging Health. Author manuscript; available in PMC 2017 March 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



words, the Peters–Belson method tests whether observed outcomes of a minority group 

differ from their predicted outcomes based on a regression model of outcomes for White 

Non-Hispanics.

In implementing the Peters–Belson method, each of the racial/ethnic groups was analyzed 

separately. Because the cohort is clustered within NHs, we controlled for unmeasured NH 

effects by insuring that residents of each racial/ethnic minority of interest were in the same 

NHs as White Non-Hispanics whose modeling coefficients were applied to their group; 

these are hence referred to as mixed race NHs. For time to a pressure ulcer, data for each 

group of White Non-Hispanic residents were analyzed using proportional hazards regression 

including individual- and NH/community-level factors. The estimated regression coefficients 

(beta weights) of the White Non-Hispanic model were applied to each minority group to 

calculate predicted time without a pressure ulcer. For visual comparison, Kaplan–Meier 

curves for each minority group’s predicted and observed time without a pressure ulcer were 

plotted together. Using a one-sample two-sided log-rank test, these two survival curves were 

compared (Eberly et al., 2013). When the log-rank statistic using resident and NH/

community predictors was significant, this was defined as a significant disparity based on 

race or ethnicity. There is no racial-ethnic disparity when the difference between the 

observed and expected outcome is not significant or when the minority group has a better 

than expected outcome.

For ease of explaining the findings, Figure 1 shows observed and predicted proportion of 

admissions that developed a pressure ulcer over time. For each minority group, example 

proportions of residents who were observed to and expected to develop a pressure ulcer and 

the proportion of observed pressure ulcers in White Non-Hispanics were calculated at 

selected time points over the follow-up time. Overall disparity is the difference in the 

observed proportion between minority versus White Non-Hispanic admissions who 

developed an outcome. The percent of disparity explained by predictors in the model is 

calculated as ([Expected proportion of minority group − Observed proportion of White Non-

Hispanics] / [Observed proportion of minority group − Observed proportion of White Non-

Hispanics])*100.

Among those with incident pressure ulcer, a similar method was used for the number of 

treatments for pressure ulcers. Clinical predictors were modeled in multiple regressions 

among White Non-Hispanics in the mixed race NHs, one model per minority racial/ethnic 

group. From these models, the expected number of treatments for each member of each 

disadvantaged group was calculated separately. These expected counts were then compared 

with the observed counts; significance was determined using a one-sample two-sided z test 

for each disadvantaged group. All steps of the Peters-Belson (PB) analysis were performed 

using R 2.14. Data management and descriptive statistics of the racial/ethnic groups’ 

characteristics and the NHs and their census tracts were conducted using SAS 9.2 (SAS 

Institute Inc., Cary, North Carolina, USA) and SPSS Version 18 (SPSS, Chicago, Illinois, 

USA). Final results were considered significant at the p< .05 level.
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Results

Characteristics of the Cohort

The characteristics at NH admission of each racial/ethnic group that was followed for 

development of a pressure ulcer are presented in Table 1. In a previous study, we showed 

that this admission cohort is highly comparable with admitted older residents in all 

Medicare-/Medicaid-certified NHs in the United States during the same time period (Bliss et 

al., 2013). Greater percentages of White Non-Hispanic and Asian admissions were female, 

had a high school education, and were among the oldest age on average compared with the 

other admission groups. Regarding function/mobility, White Non-Hispanic and American 

Indian admissions had fewer deficits in ADLs, and fewer were restrained compared with the 

other admission groups. Fewer White Non-Hispanics had vision impairments. More Asian 

admissions suffered from some form of plegia or paresis while a higher percentage of Blacks 

were bedfast/dependent in transferring. In terms of cognitive and emotional status, cognitive 

deficits seemed relatively similar among all groups while delirium was present in a higher 

percentage of Asian admissions. White Non-Hispanics had the least communication 

difficulty. More White Non-Hispanics and American Indians were depressed. Asians showed 

the least discomfort behavior.

Regarding physical status, fewer Hispanics had an acute condition or a fever. Asians had the 

lowest body mass index on average and poorer nutrition, and more were tube fed. A lower 

percentage of White Non-Hispanic and American Indian admissions had incontinence of any 

type and fewer used pads. Fecal incontinence and dual incontinence were most common 

among Black admissions. Having only urinary incontinence was more common among 

Asians and White Non-Hispanics. An indwelling catheter was most common among 

Hispanics. Asians and White Non-Hispanics had more perfusion problems. White Non-

Hispanics had more indicators of oxygen problems and received more medications.

Characteristics of the NHs and Surrounding Communities

Staffing of the NHs by licensed nurses had a mean of 1.09 (SD = 0.48) hr/ resident/day. 

Staffing by CNAs was approximately twice that of licensed nurses. The average number of 

deficiencies per NH was fairly low. Seventy-four percent of residents in the NHs were on 

Medicaid. The majority of NHs (70%) was located in a community whose population was 

mostly White Non-Hispanic, but 6% to 9% of the NHs were in communities whose 

populations were 25% to 50% Black or Hispanic (see Table 2). A high percentage of NHs 

(91%) was in a community that had <25% of its population below poverty level, and about 

half of the NHs (47%) was in a community with a high (50%–75%) percentage of working 

class. Half of the NHs were in a community that was mostly urban.

Overall Incidence of Pressure Ulcers and Treatment

Overall, a total of 7.7% of older people (6,989/90,580) developed at least one pressure ulcer 

after NH admission during the 3-year period of follow-up. Of those, 99% (6,917/6,989) 

received treatment for their pressure ulcer.
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Disparities in Time to Developing a Pressure Ulcer

Black admissions—There was a significant disparity in time to a pressure ulcer among 

older Black individuals admitted to a NH, that is, more Blacks were observed to develop a 

pressure ulcer and sooner than expected had they been White Non-Hispanic. In Figure 1, this 

disparity is shown by a substantially lower dotted line representing the proportion of Blacks 

expected to develop a pressure ulcer had they been White Non-Hispanic compared with the 

solid line representing the observed proportion of Blacks who did develop a pressure ulcer. 

The total disparity, which is the difference between pressure ulcers observed in Blacks and 

those observed in White Non-Hispanics, is illustrated in Figure 1 by the gap between the 

solid line and the dashed-dotted line. The percent of the total disparity unexplained by the 

available predictors is shown by the space between the dotted line, which represents the 

proportion of Blacks expected to develop a pressure ulcer, and the solid line representing the 

pressure ulcers actually observed in Blacks. Figure 1 also shows that the proportion of 

Blacks expected to develop a pressure ulcer (dotted line) was slightly higher than the 

proportion of White Non-Hispanics observed to develop one (dashed-dotted line).

Table 3 shows examples of percentages of minority groups that were expected and observed 

to develop a pressure ulcer and the percentage of White Non-Hispanics observed to develop 

a pressure ulcer at selected time points of follow-up. The overall disparity in time to a 

pressure ulcer between Black and White Non-Hispanic admissions was 3% at 3 months and 

increased to 5.8% at 6 months and 7.7% at 18 months.

Predictors for time to a pressure ulcer that were significant in White Non-Hispanics and used 

in determining the disparity for Blacks were deficits in ADLs, being bedfast or dependent in 

transfer, having fewer cognitive deficits, greater comorbidities, fecal incontinence only, or 

poor nutrition, number of NH quality care deficiencies, and being in Census Division 3 

(states of Indiana, Illinois, Michigan, Ohio, Wisconsin; see Table 4). Having fecal 

incontinence only was associated with the greatest hazard for developing a pressure ulcer 

followed by having poor nutrition or being bedfast/transfer dependent. Predictors in the 

model only explained a moderate percentage (~20%–25%) of the disparity in time to 

developing a pressure ulcer seen for Blacks (see Table 3). The explanatory ability of the 

predictors, which were measured at NH admission, declined over time.

Other minority admissions—There was no significant disparity in time to develop a 

pressure ulcer disadvantaging Asian, Hispanic, and American Indian admissions. In Figure 

1, the curves that represent the proportion of admissions of each minority group who are 

expected to develop a pressure ulcer (dotted line) are above (Hispanics and Asians) or 

similar (American Indian) to the curve representing the proportion who did develop one. 

More Hispanics and American Indians (higher solid lines) were observed to develop a 

pressure ulcer compared with White Non-Hispanics (dashed-dotted lines; see Figure 1), but 

after controlling for risk factors for a pressure ulcer, no disparity based on race or ethnicity 

was found. The absence of disparity is shown by the following example: At 12 months after 

admission, 20.4% of Hispanics were expected to develop a pressure ulcer, but only 17.2% 

did.
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Disparities in Treatment of Pressure Ulcers

There were no disparities in treatment of a pressure ulcer for any of the minority groups. 

Table 5 shows the average number of treatments for White Non-Hispanics and each minority 

group, which are similar. American Indians received slightly fewer treatments on average 

than all other groups.

Discussion

The overall incidence of pressure ulcers, approximately 8%, is consistent with previously 

reported rates (Baumgarten et al., 2004; Howard & Taylor, 2009). The results of this study 

show the importance of analyzing pressure ulcer incidence by race and ethnicity as there 

were significant disparities for older Black individuals after they were admitted to a NH, 

supporting the findings of others (Baumgarten et al., 2004; Howard & Taylor, 2009). Our 

results add new information that Blacks developed a pressure ulcer sooner than expected, as 

a time to event model was used. Our study is among the first to provide information about 

time to incident pressure ulcers in minority groups other than Blacks. No disparity was 

found in the time to a pressure ulcer for the other racial/ethnic groups investigated. Other 

positive findings were that 99% of incident pressure ulcers were treated among all racial/

ethnic groups, and no disparities were found in the number of treatments for pressure ulcers. 

NH residents with a pressure ulcer received an estimated three to five treatments on average.

As shown in the description of the health status of the racial/ethnic groups at NH admission, 

all significant predictors for time to a pressure ulcer at the individual level for White Non-

Hispanics in mixed race NHs, except for having fewer indicators of poor nutrition, indicated 

poorer health in Blacks than White Non-Hispanics. Black admissions had greater 

comorbidities and worse functional or cognitive status than White Non-Hispanics, and a 

greater percentage of Blacks had fecal incontinence. These findings are consistent with other 

reports that Black admissions have greater care needs when they enter NHs due to poorer 

health (Buchanan, Rosenthal, Graber, Wang, & Kim, 2008; Davis & Lapane, 2004; 

Weintraub et al., 2000). A significant predictor at the NH level of time to a pressure ulcer 

was a higher number of quality care deficiencies of the NH. There is increasing evidence 

that Blacks are admitted to NHs that have lower quality of care (Grabowski, 2004; Mor et 

al., 2004), which our results appear to support. Being admitted to a NH in Census Division 3 

(including states of Indiana, Illinois, Michigan, Ohio, Wisconsin) versus Census Division 1 

(including Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, and 

Vermont), the reference group, was a significant community-level predictor, suggesting that 

there is regional variation in nursing care practices that influence the development of 

pressure ulcers. Results suggest that even after controlling for these differences, Blacks 

develop a pressure ulcer sooner.

An advantage of the Peters–Belson method used in this study is that, unlike traditional 

regression methods, it does not assume that the estimated disparity should be the same for 

all members of the disadvantaged/minority group (Rao, Graubard, Breen, & Gastwirth, 

2004). The application of the regression coefficients from the White Non-Hispanics’ model 

is made to the values of the predictors for each individual member of the minority group 

being modeled, enabling an estimate of outcomes for each minority member “as if they were 
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White Non-Hispanic.” The Peters–Belson method also provides a quantification of the 

simple and intuitive ideas of “How much of the observed group disparity is explained and 

unexplained by the available characteristics?” The explained disparity quantifies how close 

outcomes of a minority group are to White Non-Hispanic outcomes if the minority group 

had the same predictor– outcome associations as White Non-Hispanics. One of the unique 

contributions of this study is the revelation that predictors typically used for assessing racial-

ethnic disparity in pressure ulcers explain only about a quarter of the disparity. The 

unexplained disparity estimated by the Peters–Belson method represents the race-/ethnicity-

based disparity between the White Non-Hispanic and minority group, that is, how far are the 

minority group’s observed outcomes from what we would predict based on the model for the 

White Non-Hispanics. The unexplained disparity in time to a pressure ulcer in Blacks 

suggests that discriminatory practices are a possibility (Graubard, Sowmya Rao, & 

Gastwirth, 2005; Rao et al., 2004). The unexplained disparity also represents factors that 

may be missing from the model or have a differential effect for the minority group (Eberly et 

al., 2013). In assessing disparity, our analysis screened a comprehensive set of potential 

predictors at the individual, NH, and community levels. Nonetheless, due to the high 

collinearity among variables that measure various aspects of health, there are limitations in 

the number of variables that can be included in a statistical model and in procedures for 

selecting them that could have resulted in some missing variables that could have improved 

the percentage of explained disparity.

Interventions aimed at changing known modifiable predictors identified by the Peters–

Belson method can be expected to reduce the disparity in time to a pressure ulcer for Blacks. 

These include improving residents’ functional/ADL abilities, maintaining adequate 

nutritional status, reducing fecal incontinence, timely or careful assistance in transferring 

bedfast or dependent residents, and/or use of pressure-relieving devices in these residents. 

Another area for improvement is to reduce care deficiencies and thus raise the quality of care 

provided by NHs. The development of management and leadership skills of directors of 

nursing (Siegel, Mueller, Anderson, & Dellefield, 2010) and improving how nursing care is 

organized (Arling, Kane, Mueller, Bershadsky, & Degenholtz, 2007) are strategies 

recommended to improve quality of NH care in general.

The moderate percentage of disparity explained by the model suggests a need for additional 

interventions to reduce pressure ulcer incidences in Blacks. Possible factors that could 

contribute to the development of pressure ulcers that were not part of the model are 

inadequate risk screening for residents at risk of pressure ulcers and early identification of 

pressure-related damage on darker toned skin. Both interventions could have triggered 

prevention measures. The Braden Scale, which identifies residents at risk of pressure ulcers, 

has been shown to have good predictive validity for older Black persons in a hospital setting 

(Lyder et al., 1999) and offers potential benefit for preventing pressure ulcer onsets for NH 

residents. However, Wipke-Tevis et al. (2004) reported that pressure ulcer risk assessment 

tools, including the Braden Scale, are underutilized by NHs. There is no instrument with 

good psychometric qualities to guide nursing staff in identifying pressure-related damage in 

darker skinned individuals. Results suggest a need for efforts to make pressure ulcer risk 

assessment more universal and routine, to increase the expertise of nursing staff to assess 

darker toned skin for damage, and to develop appropriate tools to use for this assessment. 
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Pressure ulcer prevention is another factor that could not be measured; however, an 

evaluation of the use and effectiveness of prevention measures seems warranted.

Chin et al. (2012) developed a set of general recommendations for reducing racial-ethnic 

disparities in health care for health care organizations. The main steps indicated a 

comprehensive approach including the recognition of the racial-ethnic disparities and an 

organizational commitment to reducing them, the implementation of a quality improvement 

process, and the design, implementation, evaluation, and sustainment of interventions that 

address the disparities. Some common interventions relevant to NHs include staff education 

and training in disparity reduction, using reminders and feedback to promote adherence to 

best practices and clinical guidelines, incentivizing/ rewarding positive behaviors with 

money or subsidized goods or services, restructuring care teams/care delivery models to 

achieve equitable care delivery, using technology to enhance quality improvement, and 

improving communication among staff.

Recent trends show that the diversity in NHs is rising with substantial increases in Black, 

Hispanic, and Asian residents due to a combination of social, demographic, and economic 

factors (Feng, Fennell, Tyler, Clark, & Mor, 2011) Forecasts predict greater disabilities 

among NH admissions as well as greater minority admissions (J. L. Angel, Angel, Aranda, 

& Miles, 2004; Lakdawalla et al., 2003). Identifying disparities in NH outcomes, as these 

findings do, highlights the importance of policies and efforts to prevent increases in 

disparities as the diversity of NHs rises and to eliminate disparities altogether. Eradicating 

racial and ethnic disparities in health and health care is a priority objective of several 

national agencies (Centers for Medicare and Medicaid Services, 2013; U.S. Department of 

Health and Human Services, 2011).

Although this study focused on racial and ethnic disparity in pressure ulcer incidences and 

ways of reducing the gap between minority and White Non-Hispanic admissions, the 

findings also highlight the need to lower the incidence of pressure ulcers in White Non-

Hispanics. Since the initial model of risk factors for time to a pressure ulcer in the Peters–

Belson method is done for White Non-Hispanics in mixed race NHs, suggested interventions 

might benefit White Non-Hispanic residents as well.

There are limitations in our study. Our data are from for-profit NHs and may not be 

representative of all NHs. The characteristics of our admission cohort, however, are 

comparable with those of all U.S. NHs (Bliss et al., 2013) of which 69% are for-profit 

(Centers for Medicare & Medicaid Services, 2012). There is limited generalizability of 

results to NHs whose residents are only of one race or to Stage 1 pressure ulcers. Although 

there were no disparities in pressure ulcer treatment, we are unable to know whether specific 

treatments were equally appropriate for each racial/ethnic group. The percentage of disparity 

explained by the predictors in the model may have been influenced in part by the necessity 

of including pressure ulcers of various stages and body locations in one outcome due to the 

limited specificity of the MDS items on pressure ulcers. It may be possible that the influence 

of risk factors might differ by pressure ulcer stage and location. As for all observational 

studies, not all relevant predictors of the outcome may be known or possible to include in 

our models.
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In summary, there were disparities in the time to a pressure ulcer among older Black NH 

residents. Predictors that explained part of the disparity suggest factors to target to reduce 

the disparity. Combined with guidelines that promote equitable care within NH 

organizations, recommendations from this study offer potential to reduce disparities in 

pressure ulcer development and improve care of all NH residents. A positive outcome was 

that no disparities in treatment of a pressure were found.
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Figure 1. 
Survival curves of time to a pressure ulcer after nursing home admission.

Note. Compared with the proportion of each race/ethnic group that is expected to develop a 

pressure ulcer (dotted line), the observed proportion of Black admissions (solid line) was 

significantly more likely to develop a pressure ulcer and develop one sooner (p< .001). 

Hispanic (p = .04) and Asian/Pacific Islander (Asian; p = .01) admissions were less likely to 

develop a pressure ulcer and developed one later than expected. There was no significant 

difference in the observed versus expected proportion of American Indians/Alaskan Native 

(American Indian; p = .18) who developed a pressure ulcer over time. The proportion of 

White Non-Hispanic residents in the mixed race nursing homes observed to develop a 

pressure ulcer is also shown (dashed-dotted line). Analyses are adjusted for individual and 

nursing home/community predictors.
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Table 5

Observed and Expected Mean Number of Treatments for Pressure Ulcers for White Non-Hispanic Admissions 

in Mixed Race Nursing Homes Used to Model Disparity due to Race or Ethnicity.

Racial/Ethnic Group

Observed number of pressure 
ulcer treatments of minority 

group

Expected number of pressure 
ulcer treatments of minority 

group

Observed number of pressure ulcer 
treatments of White Non-Hispanics in 
respective mixed race nursing home

Black 4.6 4.7 4.6

Hispanic 4.6 4.8 4.5

A/PI 5.1 4.9 4.7

American Indian 3.5 4.0 4.6

Note. A/PI = Asian/Pacific Islander; AI/AN = American Indian/Alaskan Native.
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