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Abstract

Background: Race and socioeconomic status influence outcomes for adult and pediatric burn 

patients, yet the impact of these factors on elderly patients (Medicare eligible, 65 years of age) 

remains unknown.

Methods: Data pooled from three verified burn centers from 2004 to 2014 were reviewed 

retrospectively. Age, race, gender, percent total body surface area (%TBSA) burn, mortality, length 

of stay (LOS), LOS per %TBSA burn, and zip code which provided Census data on race, poverty, 

and education levels within a community were collected. Data were analyzed using logistic and 

generalized linear models in SAS version 9.4 (SAS Institute, Cary, NC, USA).

Results: Our population was mainly Caucasian (63%), African American (18%), Hispanic 

(7.6%), and Asian (3.5%). Mean age was 76.3 ± 8.3 years, 52.5% were male. Mean %TBSA 

was 9 ± 13.8%; 15% of the patients sustained an inhalation injury. The mortality rate was 14.4%. 

Inhalation injury was significantly associated with mortality and discharge to a skilled nursing 

facility (SNF) (p < 0.05). Race was significantly associated with socioeconomic disparities and 

affected LOS/TBSA, but not discharge to SNF or mortality on univariate analysis. Poverty level, 
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education level, and insurance status (others vs. public) independently predicted SNF discharge, 

while median income and insurance type independently predicted LOS/TBSA.

Conclusion: In this elderly cohort, race did not predict standard markers of burn outcome 

(mortality and discharge to SNF). Socioeconomic status independently predicted LOS and 

discharge to SNF, suggesting a relationship between socioeconomic status and recovery from a 

burn injury. Better understanding of racial and socioeconomic disparities is necessary to provide 

equitable treatment of all patients.
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1. INTRODUCTION

The publication of Unequal Treatment: Confronting Racial and Ethnic Disparities in Health 

Care in 2003 led medical providers to become increasingly aware of outcome discrepancies 

for minority groups when compared to Caucasian patients [1]. Though greater attention has 

been paid to the healthcare experiences of minority patients, the surgical world continues to 

fail to fully recognize the specific ways in which socioeconomic and racial differences truly 

impact patients [1–6]. The National Burn Repository (NBR) has allowed for an analysis 

of outcomes in patients of different racial backgrounds and has allowed us to begin to 

recognize some patterns of racial and socioeconomic differences [7,8]. Despite interest in 

the effect of race and social determinants of health in general, the impact of these effects 

on an older adult population has not been studied. The lack of research on race and social 

determinants of health in older adult patients may be in part due to the assumption that 

they are able to obtain insurance through Medicare, mitigating the effects of race and social 

status. However, research suggests that disparities persist despite insurance coverage [9].

While studies utilizing the NBR highlighted issues surrounding race, there are some 

limitations imposed by this pooled data, which may be overcome by center-specific data 

analysis [9–11]. Specifically, data obtained from the NBR de-identifies a patient’s zip code. 

This piece of information can act as a surrogate marker for the general socioeconomic 

climate in which our patients live, but not necessarily for each patient’s individual 

circumstance [12–15]. Factors related to education and poverty can be reflected by zip 

code and, though the United States as a whole is racially diverse, historical echoes of racial 

segregation, immigration patterns, and wealth gaps can be observed by analyzing different 

neighborhoods within a larger community [16]. Though always dynamic and impacted 

by phenomena like gentrification and urban sprawl, zip code can provide a wealth of 

information about the financial and education status of a particular area [12,16]. These 

factors may play a role in the recovery of an older patient with burn injury.

Based on this hypothesis, we sought to assess the impact of socioeconomic and racial 

disparities on burn injury outcomes in older adults from three American Burn Association 

(ABA) verified burn centers. We hypothesized that, despite access to insurance through 

Medicare, race and socioeconomic status contribute to outcomes following burn injury in the 

older population.
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2. MATERIALS AND METHODS

2.1. Study design

This retrospective multi-institutional study was approved by the University of Iowa 

Institutional Review Board (IRB # 201602841). Data from three American Burn Association 

(ABA) verified centers, namely University of Iowa hospital and clinics (UIHC), Loyola 

University Medical Center (LUMC), and Weill Cornell Medicine (WUMC) were pulled. 

Data were collected on all burn patients admitted between January 2004 and December 2014 

at each burn center. De-identified data on patients 65 and older were compiled and analyzed 

in this study. This study follows the Strengthening the Reporting of Observational Studies in 

Epidemiology (STROBE) reporting guidelines for cross-sectional studies.

2.2. Data Collection

The following variables were collected from the electronic medical record and/or the burn 

registry at each institution: Age, race, gender, percentage of total burned surface area 

(% TBSA), length of hospital stay (LOS), LOS per %TBSA burn (LOS/TBSA), %3rd 

degree, %2nd degree, inhalation injury, ventilator days, intensive care unit LOS, number of 

operations, discharge disposition (specifically discharge to a skilled nursing facility (SNF)), 

comorbidities, in-hospital mortality, insurance status, and zip code which provided Census 

data on race, poverty, and education levels within a community.

2.3. Statistical analysis

Descriptive statistics were obtained. Differences between centers were assessed using 

Chi-square and ANOVA tests using SPSS 25.0 (IBM, Chicago, IL). Additional statistical 

analysis was performed using SAS 9.4 (SAS Institute, Cary, NC, USA).We employed 

the generalized linear modeling (GLM) framework for our analyses, which allowed us to 

examine the relationship between our fixed effect predictor variables and the outcomes 

(mortality, LOS, LOS/TBSA, and discharge to a SNF). These predictors are patient-level 

variables, including age, gender, race, primary payor, having an ED visit as well as census 

tract level data: % individuals below poverty level, % High school grade or higher (5 y 

average), and median household income. Each predictor-outcome combination was initially 

evaluated using univariate comparisons. Multivariate models were then fit with interactions 

between race and the predictor of interest to assess if the relationship varied by race. 

p-Values <0.05 were considered significant.

3. RESULTS

3.1. Patient characteristics

Our population characteristics are presented in Table 1. Our population was mainly 

Caucasian (63%), African American (18%), Hispanic (7.6%), and Asian (3.5%). Mean age 

was 76.3 ± 8.3 years, 52.5% were male. Mean %TBSA was 9 ± 13.8%; 15% of the patients 

sustained an inhalation injury. The mortality rate was 14.4%. Of those who died, 69 patients 

died within the first 72 hours of admission (6.5% of the total population and 45.1% of those 

who died) suggesting possible withdrawal or withholding of care. On univariate analysis, 

Romanowski et al. Page 3

Burns. Author manuscript; available in PMC 2021 August 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



inhalation injury was significantly associated with mortality (OR = 5.86 [3.78–9.10]; p < 

0.001) and discharge to a skilled nursing facility (SNF) (OR = 2.22 [1.31–3.76]; p = 0.003).

As shown in Table 1, significant differences were observed between the three ABA verified 

burn centers. Patients admitted to UIHC burn center were more likely to be male and 

Caucasian compared to those admitted at LUMC and WCMC. Although not significant, 

the average age of the UIHC population was the lowest of the three centers. While mean 

% TBSA was lower at WCMC than that at UIHC and LUMC, hospital length of stay 

was longer. Fewer patients at LUMC underwent surgery when compared with UIHC and 

WCMC. The number of patients with inhalation injury was higher at LUMC than at UIHC 

or WCMC.

Socio-economic information is presented in Table 2. Based on ZIP codes, the mean value 

for median income of the community in which our patients lived was $61,100. However, 

the mean value for median income of patients admitted at UIHC was significantly lower 

than that of patients admitted at LUMC or WCMC. The average percentage of individuals 

living under the poverty level was 15%, with that of WCMC being higher than that of 

UIHC and LUMC. The percentage of individuals with a high school degree or higher 

education was 86.2%, with that of UIHC being significantly higher than that of LUMC 

or WCMC. Medicare was the primary payer for 76.9% of our population. However, a 

significant difference was observed between centers with only 56.3% of UIHC patients on 

Medicare compared to 83% at LUMC and WCMC.

3.2. Race and ethnicity affect socio-economics and burn outcomes

In our population, race was significantly associated with socioeconomic disparities based on 

zip code where the patient resided. The median income of African Americans and Hispanics 

was significantly less than that of Caucasians ($14,316 and $5540 less; p < 0.001 and p = 

0.03, respectively). African Americans, Asians, and Hispanics were 6.7, 7.1, and 9.25 times 

less likely to obtain a high school degree or higher education, respectively, (p < 0.001) and 

9.3, 3.9, and 6.9 times more likely to live below the poverty level, respectively (p < 0.001, p 

= 0.017, and p < 0.001, respectively). Additionally, race and ethnicity affected, LOS, TBSA, 

and the resulting LOS/TBSA. LOS of African American and Hispanic patients was 34% and 

18% higher than that of Caucasian patients, respectively (p = 0.0016). Inversely, TBSA was 

29% and 38% less than that of Caucasian patients, respectively (p < 0.001). As a result, the 

corrected LOS/TBSA of African American and Hispanic patients was 0.66 times higher than 

that of Caucasian patients (p < 0.001). Race and ethnicity did not affect discharge to SNF 

and mortality on univariate analysis (data not shown).

3.3. Socio-economic status independently predicts burn outcomes

Poverty level independently predicted LOS and SNF discharge, but not mortality. A 1% 

increase in poverty level was associated with a 2% increase in hospital length of stay (p = 

0.004) and a 4% increased risk/chance of being discharge to SNF (OR = 1.04 [1.01–1.07]; 

p = 0.003). Education level also independently predicted LOS and SNF discharge, but 

not mortality. A 1% increase in the proportion of individual with a high school degree 

or higher education was associated with a 1.45% reduction in LOS and a 2% decreased 
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risk/chance of being discharged to SNF (OR = 0.98 [0.96–1.0]; p = 0.045). Insurance status 

(others vs. public) independently predicted LOS/TBSA and SNF discharge. As expected, 

younger elderly patients were 5.5 times more likely than older elderly patients to have other 

insurance than public insurance (p < 0.001). LOS/TBSA is 48% higher for those with public 

insurance compared to other (p < 0.01). Patients on other insurance were less likely to be 

discharged to SNF (OR = 0.47 [0.23–0.97]; p = 0.04).

Median income independently predicted LOS/TBSA (p = 0.0019). An interaction between 

median income and race was observed. As median income increases by $10,000, the mean 

LOS/TBSA of Caucasian patients increased by 5.5% (p = 0.0079), while it would decrease 

by 5.75% for African Americans (p = 0.0113).

4. DISCUSSION

In this study, we show that, for older burn patients, race and ethnicity are associated with 

socioeconomic disparities and with LOS, TBSA, and the resulting LOS/TBSA, but not 

with discharge disposition or mortality. Socioeconomic status was an independent predictor 

of burn outcomes. In fact, poverty and education levels predicted LOS and discharge 

disposition to SNF, while median income was associated with LOS/TBSA and insurance 

status predicted LOS/TBSA and discharge to SNF.

To examine the effects of racial and socioeconomic make up on burn outcomes, we chose 

three ABA verified Burn Centers, which represent different geographic areas to examine the 

effects of racial and socioeconomic factors on burn outcomes in the older burn population. 

UIHC is a tertiary referral center that serves a small city as well as a significant rural 

population. The racial make-up of the area is approximately 78.5% Caucasian, which differs 

vastly from the populations of the other two burn centers (49.4% in Chicago and 42.6% 

in New York City) [17]. Our data show a similar distribution (Table 1). While unclear, the 

reason for the increased proportion of men in the UIHC population could be related to 

patient age or gender-related activities. Data from the National Burn Repository shows that 

the proportion of men with burn injuries decreases consistently from 70% at age 50–59.9 to 

43% in patients over 89 years old [18].

In addition to the racial and sex difference between the centers, burn size (TBSA) was 

significantly different between centers with smaller burns at WCMC than at the two other 

centers. Despite smaller burns, WCMC patients remained in the hospital longer (Table 

1). Difference in burn size and LOS could be due to a combination of factors, including 

differences in burn depth (as indicated by the fact that more patients underwent surgery), 

patient socioeconomic characteristics, or physician practice patterns that lead to admitting 

smaller burns, and discharge practices that are different from the other two burn centers. The 

socioeconomic status of the patients also differed by burn center. The average percentage 

of individuals living under the poverty level was higher at WCMC than that at UIHC and 

LUMC (Table 1), which could also potentially influence multiple factors related to patient 

care, including need for admission to the hospital, length of stay, and discharge disposition.
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Despite these differences between centers and between the characteristics of the patients 

treated at each center, there was no difference in mortality rate at each hospital. In fact, 

race and socioeconomic status did not affect mortality in our population either; inhalation 

injury and TBSA were the only factors associated with in-hospital mortality. This finding 

differs from that of other studies. Others observed a 37–57% increase in mortality in 

African American patients [7,19,20]. These studies, however, did not specifically examine 

a population of older adults nor did they perform a subgroup analysis for this population. 

The lack of effect on mortality in our study may be secondary to the elderly population we 

examined or linked to the use of data from three centers rather than that of a nationwide 

dataset. Our results suggest that the NBR should be examined to determine if the racial 

disparities noted in the full data set are present in older adults.

In our population, race/ethnicity was associated with income and education levels. We found 

that being African American and/or Hispanic was significantly associated with living in an 

area with lower median income, and being African American, Hispanic, and/or Asian was 

associated with living in area with decreased education attainment and increased poverty 

when compared to Caucasian patients. Yet, no differences in mortality or SNF discharge 

were observed based on race. This distinction is important as, traditionally, this is how the 

impact of race on burn recovery has been examined [7,19,20]. Regardless, our data support 

the impact of race/ethnicity on burn recovery as we showed that African American and 

Hispanic patients stayed in the hospital longer per percent body surface area burned.

The interactions observed in our study between race, socioeconomic status, and healthcare 

are similar to those described in other studies examining race, socioeconomic status, and 

health, highlighting the complex interaction between these three entities [21]. In the older 

burn population, race seems to play a lesser role in outcomes than what was described 

in other studies looking at the overall population; yet, they still experience disparities 

[7,19,20,22]. Prior studies using the NBR could not truly evaluate socioeconomic status 

as the only socioeconomic marker included in the database is insurance status [7,19]. 

In examining insurance status, Bedri et al. demonstrated that the uninsured had higher 

mortality, longer LOS, higher hospital charges, and increased infections [7]. However, 

Murphy et al. showed that the racial disparities in outcomes persisted even in those who 

had private insurance [9]. In this study, patients with public insurance as their primary payor 

(Medicare or Medicaid) had longer LOS/TBSA and were less likely to be discharged to a 

SNF compared to patients who had other types of insurance or no insurance.

One of the novel aspect of our study was its ability to examine the effects of socioeconomic 

disparities on outcomes in older adults following burn injury. Increased poverty level and 

decreased educational level of the older adults were independently associated with increased 

LOS and increased chance of being discharged to a SNF. In a single center study, Doctor 

et al. also found that socioeconomic status was a predictor of burn outcomes, graft take, 

and readmissions, but they did not examine outcome measures such as mortality, length of 

stay, and discharge disposition [22]. These observations raises the need to address issues 

related to socioeconomic status at a granular level in terms of access to ancillary services 

and supportive care contributing to the increased LOS and increased discharge to SNF.
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This study presents a number of limitations. First and foremost, it is retrospective in nature 

and spans ten years, during which practice patterns may have changed, impacting burn 

injury management and outcomes such as LOS, LOS/TBSA, and mortality. Additionally, 

these factors made us unable to determine the circumstances that led to patient deaths 

(withdrawal or withholding of care vs. nature of burn injury) which could have affect 

outcomes and could be influenced by race or socioeconomic factors. The retrospective 

nature also means that we depended on zip code data to examine socioeconomic differences. 

The socioeconomic data is reflective of the area where the patient lives, but may not 

reflect each individual situation. Correlations between outcomes and socioeconomic status 

might have been different if we had gathered the information directly from the patient. 

For this study, we utilized aggregate zip code data, not age specific data which may be 

different, especially in the elderly. Some data suggest that zip code data, especially with 

respect to poverty, under-estimates the problem in elderly patients [23]. Unfortunately, 

not all zip codes had data for patient’s 65 and older. Given that age specific data was 

not available for all zip codes and the fact that we are not aware of our patients actual 

socioeconomic situation, we elected to use what is likely the most conservative estimate 

and use the aggregate zip code data for poverty, median income and level of education. 

Additionally, though focusing on data from three burn centers carries the advantage of zip 

code analysis, the populations of these centers are predominantly urban or suburban with 

a subset of patients hailing from more rural areas. While data from the catchment areas 

of these three burn centers helps to ensure increased racial and socioeconomic diversity, 

it may not be completely generalizable across the United States. Several existing studies 

have demonstrated outcome discrepancies between rural and urban trauma patients [24,25]. 

Specifically, mortality is worse for rural trauma patients [25]. There are also outcome 

differences for rural versus urban burn patients with regard to longer length of stay [24]. 

Regional differences do exist and it is important to consider this prior to clinical application.

Despite these limitations, this is an important study as it is the first to examine the 

socioeconomic disparities of older adult burn patients. In this study, mortality of older adults 

was associated with burn characteristics rather than with race or socioeconomic status. 

However, expanding our analysis beyond survival showed that race and socioeconomic 

status influence older adults’ hospital length of stay and socioeconomic status influences 

discharge to SNF. In fact, our data shows that poor socioeconomic factors were associated 

with worse outcomes. As we care for these older patients, a better understanding of social 

determinants of health may be useful in making informed medical decisions. Future studies 

should include data on socioeconomic status and social determinants of health in this age 

group. Knowing that these patients are at risk for long hospital stays and unable to be 

discharged home would allow us to better communicate and engage with our social service 

colleagues to plan for their aftercare.

5. CONCLUSIONS

The interaction between race, socioeconomic status, and health in an older adult burn 

population is complex. In our examination of these factors, it appears that mortality in older 

burn patients is largely governed by factors related to the burn, while outcomes measures 

such as LOS and discharge disposition are significantly influenced by socioeconomic 
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factors. In this study, socioeconomic disparities, rather than race, are independent drivers 

of outcomes in older adults. Going forward, we must work to mitigate the effects of 

socioeconomic disparities in older adults through the use of social work and discharge 

planning to make sure that patients are receiving all of the support that can be offered. 

Additionally, we should focus our prevention efforts to reduce rates of burn injuries in our 

most vulnerable patients: the elderly and the poor.
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