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Abstract
Objective—To examine the association between the nursing home (NH) concentration of
Hispanics and prevalence of pressure ulcer.

Design—Secondary data analysis using data from the national repository of the 2000 Minimum
Data Set (MDS) and On-Line Survey Certification and Reporting (OSCAR) data. We used a
multivariate logistic model, with the Huber-White correction to account for clustering of persons
within a nursing facility, to examine the association of Hispanic NH concentration with the
prevalence of pressure ulcers, after adjusting for resident level characteristics.

Setting—Five states with a high population of Mexican-Americans (California, New Mexico,
Arizona, Colorado, and Texas).

Participants—A total of 74,343 persons (9.26% black, 11.28% Hispanic, 79.46% non-Hispanic
white) in a NH located in 1 of these 5 states during the last quarter of 2000.

Measurements—The prevalence of Stage II–IV pressure ulcers was examined in the last quarter
of 2000. Stage II–IV pressure ulcers, resident demographics, and medical illness data were
documented by nursing staff on the MDS.

Results—Hispanics and non-Hispanic blacks had a higher prevalence of pressure ulcers than
non-Hispanic whites (7.60%, 9.71% and 12.10%, respectively). A facility’s concentration of
Hispanic residents was associated with prevalent pressure ulcers after adjustment for resident
characteristics.

Conclusions—Residents in nursing homes in which there is a higher concentration of Hispanic
residents are more likely to have a pressure ulcer.
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The occurrence of pressure ulcers may be one indicator of poor-quality nursing home (NH)
care.1,2 The development of pressure ulcers in NH residents significantly impacts quality of
life and there is increased morbidity and mortality associated with the presence of a pressure
ulcer.3–7
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Numerous studies have demonstrated racial disparities in NH care.8 –14 Studies concerning
disparities in the development of pressure ulcers have focused primarily on comparing the
black and non-Hispanic white (NHW) populations. Both incident and prevalent data suggest
that black NH residents are more likely than NHWs to have a pressure ulcer.15,16 The risk of
pressure ulcers among black NH residents is attributable to the presence of various
characteristics including immobility, dementia, diabetes, fecal incontinence and urinary
incontinence,15,16 the under and late recognition of Stage I pressure ulcers,17 and the lack of
resources available to poor-quality NHs in which a predominant number of black residents
live.14,18 –26

Recent analysis suggests that other minority groups, such as aging Hispanics, may be
increasing their use of the NH.27 Little information is known, however, about pressure
ulcers among Hispanic NH residents compared with other racial and ethnic groups.
Hispanics may be at increased risk for poor-quality care, as has been demonstrated in other
health care settings.28 Also, it is important to understand whether homes in which Hispanics
are concentrated provide poor care, as has been demonstrated with the aging black
population.14,26 The primary objective of this study, therefore, is to assess whether
Hispanics, like their black minority counterparts, have a higher prevalence of pressure ulcer
in the homes that serve high proportions of Hispanics in comparison with homes that only
serve non-Hispanic whites.

METHODS
Data Sources

We used 2 data sources for the present analysis: the national repository of the Minimum
Data Set (MDS) and the Online Survey Certification and Reporting (OSCAR) data. The
MDS is a federally mandated report of health status, function, and demographic
characteristics on all NH residents, which was designed to improve the quality of NH care
through federal and state regulation of minimum quality standards.29 Nursing home staff
complete the MDS assessments upon resident admission, quarterly and yearly thereafter, and
when there is a change in the resident’s health condition. We used resident assessments
completed in the second quarter of 2000 for our analyses.

The OSCAR database system is a comprehensive data network of NH structural
characteristics and aggregate patient characteristics and is maintained by the Centers for
Medicaid and Medicare Services.29 The data are reported by the NH before and during a
state survey inspection and reviewed by NH inspectors. We used OSCAR data obtained in
2000 from the nursing facilities.

Study Sample
Nursing Homes—The NH sample consisted of freestanding NHs in urban counties in
California, Arizona, New Mexico, Colorado, and Texas, thereby reducing the heterogeneity
of the Hispanic population to Mexican Americans. Rural counties were not included because
the distribution of Hispanics in rural NHs may be different when compared with the
distribution of NHs located in urban areas.30,31 Further, NHs located in rural areas may have
different long-term care service use.32 Hospital-based facilities were not included in the
analysis because their services focus primarily on postacute care. Nursing homes with fewer
than 20 beds were excluded from the analysis because smaller facilities may have different
operating practices and data obtained from these homes provide unstable estimates because
of the small number of residents.
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Residents—The NH residents were long-stay residents. To distinguish the long-stay
population from the short-stay or post-acute NH resident, long-stay was defined as having at
least 1 MDS assessment 90 days before the assessment used for the present analysis,
meaning that all residents had been in the facility for at least 90 days. Residents who were
younger than 65 years, who were in a coma, or who could not be matched to an OSCAR
facility record were not included in the analysis.

Study Variables
The stage of pressure ulcer represents the degree of tissue involvement: stage I
(nonblanchable erythema of intact skin), stage II (partial-thickness skin loss), stage III (full-
thickness skin loss but not through underlying fascia or muscle), or stage IV (full-thickness
skin loss with damage to muscle, bone, or supporting structures). The outcome of interest
was the presence of a stage II, III, or IV pressure ulcer. Residents were considered free of a
pressure ulcer if the nursing staff did not indicate the presence of an ulcer. Stage I pressure
ulcers were not included in the analysis, meaning that Stage I pressure ulcers were dropped
from all analyses, because nursing staff often underdiagnose stage I ulcers in black and
Hispanic NH residents.33

The exposure of interest was the resident’s ethnicity and race as recorded by the nursing
staff on the resident’s admission assessment. Individuals were classified as “American
Indian/Alaskan Native,” “Asian/Pacific Islander,” and “black, not of Hispanic origin,”
“Hispanic,” or “white, not of Hispanic origin.”29 In this study we examined the non-
Hispanic black, Hispanic, and non-Hispanic white resident populations. We present the data
without the other racial groups (n = 3587) because our results were unchanged from the
effect estimates including the “other” racial groups.

Resident-level characteristics that we controlled for in this study included age, gender,
dementia, diabetes, heart failure, immobility (bedfast), chronic obstructive pulmonary
disease (COPD), hip fracture, cancer, and fecal and urinary incontinence. Urinary
incontinence included those with a report of any urinary incontinence or the presence of an
indwelling catheter. By contrast, a resident was considered to be free of urinary incontinence
if the resident had complete control and did not have an indwelling catheter.34

The facility-level characteristics we examined included profit status, Medicaid payer status,
and the concentration of Hispanics in the NH. Based on the distribution of Hispanic
residents within a NH across our sample of NHs, we created quintiles representing
increasing concentration of Hispanics within a facility. Quintile 1 described NHs without
Hispanic residents, quintile 2 described NHs with more than 0% to fewer than 3.0 %
Hispanic residents in a facility, quintile 3 described NHs with 3.0% or more to fewer than
10% Hispanic residents, quintile 4 described NHs with 10% or more to fewer than 20%
Hispanic residents, and quintile 5 described NHs with 20% or more Hispanic residents.

Data Analysis
Analyses were performed using STATA, version 9.1 (STATA Corp., College Station, TX).
Differences in the distribution of various categorical and continuous variables between the
respective ethnic/racial groups were examined using the chi square and t test, respectively.
We used logistic regression analysis to examine the association between ethnicity and race
with the presence of a pressure ulcer while controlling for known confounders. We applied
the Huber-White Robust Estimator to adjust the standard errors of parameter estimates for
clustering of adverse events within facilities. The Hispanic pressure ulcer rate for quintile 2,
quintile 3, quintile 4, and quintile 5 was examined using a post-estimation procedure to
adjust for resident-level characteristics.
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RESULTS
Resident and Facility Descriptive Statistics

A total of 74, 343 NH residents in California, New Mexico, Colorado, Arizona, and Texas
(9.26% black, 11.28% Hispanic, 79.46% non-Hispanic white, respectively) comprised the
study sample (Table 1). The mean age of the study sample was 83.8 years (SD ±8.1), 75.6 %
of whom were women. Stage II–IV pressure ulcers were reported in 8.2% of the study
sample. Non-Hispanic whites were more likely than the other groups to be older, female,
and have been previously diagnosed with COPD and heart failure. Black and Hispanic
residents were more likely than non-Hispanic whites to have diabetes and fecal
incontinence. Non-Hispanic blacks were the most likely to have dementia, urinary
incontinence, and be bedfast when compared with the other groups.

Pressure Ulcer Prevalence Rates
Table 2 shows the stage II–IV pressure ulcer prevalence among non-Hispanic whites,
Hispanics, and non-Hispanic blacks. We observed the highest pressure ulcer rate for non-
Hispanic blacks followed by Hispanics. Non-Hispanic whites were the least likely to have
any stage of pressure ulcer compared with non-Hispanic blacks or Hispanics.

Figure 1 shows the pressure ulcer rate according to the quintiles of the proportion of
Hispanics in the facility. We observed an increase in the pressure ulcer rate in relation to the
concentration of Hispanic NH residents. The pressure ulcer rate for Quintile 1 was less than
the rates observed in quintile 3, quintile 4, and quintile 5. The 95% confidence interval for
quintile 1 included the lower limit of the 95% confidence interval for quintile 2. We did not
observe a significant difference between quintile 3, quintile 4, and quintile 5 based on the
95% confidence intervals.

Table 3 shows the facility characteristics according to the concentration of Hispanic
residents in an NH. NHs with greater than 85% of their residents as Medicaid payer were
most likely to be those with the highest concentration of Hispanics (17.2%, 14.6%, 20.3%,
24.4%, and 36.6%, P < .001 comparing quintile 1 through quintile 5, respectively). The
same pattern was seen with for-profit homes (62.3%, 76.7%, 89.3%, 93.5%, and 89.3 %, P
< .001 comparing quintile 1 through quintile 5, respectively).

Multivariate Analysis
Table 4 presents the results of our multivariate analyses. The data indicate the likelihood of
pressure ulcer adjusting for selected resident and facility characteristics. Non-Hispanic
blacks and Hispanics were more likely to have a pressure ulcer than non-Hispanic whites in
our unadjusted analyses (model 1).

Adjustment for medical diagnosis, age, and gender attenuated the relationship between race/
ethnicity and pressure ulcer (model 2). Black race and Hispanic ethnicity were associated
with having a pressure ulcer. Male gender, diabetes, heart failure, immobility, COPD, hip
fracture, cancer, and fecal and urinary incontinence were associated with pressure ulcer in
model 2.

In the final adjusted model, black race was significantly associated with prevalent pressure
ulcers (model 3). The data in model 3 also show that NHs with high proportions of Hispanic
residents were associated with a higher prevalence of pressure ulcer when compared to
homes with no Hispanics. Including the proportion of Hispanic NH residents in the model
did not alter the effect estimates for most of the demographic and clinical variables that were
independently associated with pressure ulcer in model 2. For Hispanic residents, the
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predicted probability of a Hispanic resident having a pressure ulcer was 3.07% (95% CI
2.70–3.44) in quintile 2, 16.39% (95% CI 15.60–17.18) in quintile 3, 24.76% (95% CI
23.84–25.68) in quintile 4, and 55.77% (95% CI 54.72–56.83) in quintile 5.

DISCUSSION
This study demonstrates 2 key findings. First, Hispanics have higher rates of pressure ulcer
than their white non-Hispanic counterparts, controlling for confounding factors; and second,
an older Hispanic living in an NH with more Hispanic residents, all other factors being equal
is much more likely to have a pressure ulcer than an older Hispanic residing in a home with
fewer Hispanics. The finding of a connection between the proportion of Hispanics in a home
and this important quality measure may have implications related to reducing pressure ulcer.

After adjustment for resident characteristics, Hispanic ethnicity and black race were
associated with pressure ulcer when compared with non-Hispanic whites (Table 4, model 2).
Our finding that black race and Hispanic ethnicity were associated with pressure ulcer after
adjustment for resident characteristics highlights the importance of developing interventions
to detect stage I ulcers in these populations to reduce the risk of higher stage ulcers
emerging.17

When we added the proportion of Hispanics in a home, Hispanic ethnicity was no longer
associated with pressure ulcer suggesting that the ethnic difference in pressure ulcer rates is
presumably attributable to the care provided by the NH. An interesting discovery is that the
elevated association with pressure ulcer occurs even if there are only a few Hispanics in an
NH suggesting a disparity as to where Hispanics are sent to for NH care. We did observe
differences in the pressure ulcer rate for Hispanics between homes that serve Hispanics such
that the pressure ulcer rate for Hispanics increased in direct relation to the NH concentration
of Hispanics. The observed differences in the rate of pressure ulcers are attributable to the
types of facilities Hispanics are served by, rather than the fact that these residents are
Hispanic.

Based on previous methodology, we examined the effect of NH concentration of Hispanics
on pressure ulcer after controlling for resident characteristics.34 In controlling for clinical
characteristics we reduce the greater burden of disease among Hispanics and non-Hispanic
blacks (Table 1) as an alternative explanation for the relation between pressure ulcer and
concentration of Hispanics in a home.

The difference in pressure ulcer observed between homes with Hispanics and those without
Hispanics may be due to the resources a nursing home has to care for all of its residents.26

The observed difference between homes with and without Hispanics, which deserves further
exploration, is the extent to which a higher Medicaid payer mix and therefore reduced
resources affects pressure ulcers (Table 2), and is consistent with the 2-tier system of NH
care observed for non-Hispanic blacks.26

Identifying clinical factors associated with pressure ulcer is part of the recommended
strategy for prevention of pressure ulcer.35 In our study, fecal and urinary incontinence,
immobility, heart failure, diabetes, COPD, cancer, and hip fracture were independently
associated with pressure ulcer. Consistent with previous studies, these specific medical
diagnoses and measure of functional status lead to the pathological changes in blood supply
to the dermal and underlying tissues that predispose residents to pressure ulcer.34 Health
care providers should have a high index of suspicion for pressure ulcer in these patients. Our
work further supports the need to adjust for these predictors in statistical models examining
disparities in pressure ulcer.
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This study has several limitations. First, the cross-sectional nature of this study limits our
observations to prevalent pressure ulcer. We do not have information on incident pressure
ulcer (eg, NH-acquired pressure ulcer). It could be that His-panics are coming into the NH
with a pressure ulcer. Future research should address incident pressure ulcer in order to
examine the risk of disparities in NH-acquired pressure ulcer. Second, this study was
conducted in the 5 states with the highest concentration of Mexican-Americans: California,
Arizona, New Mexico, Texas, and Colorado. We do not know if the risk of pressure ulcer is
different outside those states. It may be that the provision of matching ethnic background
between the nurses (or nurse aides) and the Hispanic residents occurs in NHs in these 5
states. Last, our information on clinical diagnosis is limited to information collected on the
MDS.

There are several strengths to the current study. Our results showed an association between
black race and pressure ulcer that is consistent with previous work that found pressure ulcer
prevalence related to selected resident characteristics.15,16 In addition, MDS data has
undergone extensive validity and reliability testing.26,36,37 Individual assessment items in
such areas as functional and cognitive status and resident diagnoses have also demonstrated
reliability and validity in several large scale studies undertaken in multiple nursing
facilities.38–41

Disparities in NH care clearly exist beyond black and white differences. We have
demonstrated that the residents of NHs in which Hispanics reside— black, white, or
Hispanic—are more likely to have a pressure ulcer. Further, Hispanics are more likely to
have a pressure ulcer in NHs that house a greater share of Hispanics. Future investigations
should evaluate whether our findings would hold for NH-acquired pressure ulcer.36
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Fig. 1.
Stage II–IV pressure ulcer according to proportion of Hispanic NH residents. Quintile 1: 0%
Hispanic residents, quintile 2: > 0% to < 3.0% Hispanic residents, quintile 3: ≥ 3.0 % to <
10% Hispanic residents, quintile: 4: ≥ 10% to 20% Hispanic residents, and quintile 5: ≥ 20%
Hispanic residents.
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Table 1

Baseline Characteristics of Nursing Home Residents According to Ethnic and Racial Group

Variable Non-Hispanic White Hispanic Non-Hispanic Black

Demographics

 Age (mean ± SD) 84.33 ± 7.94 81.95 ± 8.36 81.70 ± 8.56

 Female,* % 78.04 64.92 71.3

Comorbid States

 Dementia,* % 40.35 37.01 40.84

 Diabetes,* % 17.14 36.31 32.48

 Heart failure,* % 17.27 14.98 15.84

 Bedfast,* % 6.76 7.78 10.87

 COPD,* % 12.77 10.31 10.55

 Hip fracture,* % 7.44 5.17 2.64

 Cancer,* % 4.79 3.30 4.72

 Urinary incontinence,* % 77.75 75.58 80.50

 Fecal incontinence,* % 65.23 65.08 71.93

COPD, chronic obstructive pulmonary disease.

*
P < .001 comparing a variable across the 3 ethnic/racial groups.
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Table 4

Association Between Pressure Ulcer and Various Resident and Facility Characteristics

Variables Model 1 Model 2 Model 3

Odds Ratio (95% Confidence Interval)

Ethnic/racial group

 Non-Hispanic white 1.00 1.00 1.00

 Hispanic 1.31 (1.21–1.42) 1.15 (1.05–1.25) 1.09 (0.99–1.18)

 Black 1.68 (1.55–1.82) 1.36 (1.25–1.48) 1.34 (1.23–1.42)

Resident characteristics

 Age > 85* 0.98 (0.93–1.04) 0.99 (0.94–1.05)

 Female† 0.77 (0.73–0.82) 0.78 (0.73–0.83)

 Dementia‡ 1.02 (0.97–1.08) 1.02 (0.96–1.08)

 Diabetes‡ 1.63 (1.53–1.74) 1.63 (1.53–1.73)

 Heart failure‡ 1.27 (1.18–1.36) 1.27 (1.18–1.36)

 Bedfast‡ 4.48 (4.18–4.81) 4.52 (4.22–4.86)

 COPD‡ 1.07 (0.98–1.17) 1.06 (0.97–1.15)

 Hip fracture‡ 1.52 (1.38–1.68) 1.52 (1.38–1.68)

 Cancer‡ 1.31 (1.16–1.47) 1.30 (1.16–1.47)

 Fecal incontinence‡ 2.47 (2.21–2.75) 2.45 (2.20–2.73)

 Urinary incontinence‡ 1.70 (1.48–1.95) 1.71 (1.49–1.96)

Proportion Hispanic

 0% Hispanics 1.00

 > 0% to < 3% Hispanics 1.20 (1.04–1.38)

 ≥ 3% to < 10% Hispanics 1.36 (1.19–1.57)

 ≥ 10% to < 20% Hispanics 1.41 (1.22–1.62)

 ≥ 20 % Hispanics 1.38 (1.20–1.60)

Model 1, Unadjusted effect estimates.

Model 2, adjusted for ethnicity/race and clinical characteristics.

Model 3, adjusted for ethnicity/race, clinical characteristics, increasing proportion of Hispanics in a nursing home, >85% Medicaid payer, for-profit
status.

*
Reference age ≤ 85.

†
Reference male gender.

‡
Reference no medical illness.
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