UC Davis
UC Davis Previously Published Works

Title

Sex, race, and insurance status differences in hospital treatment and outcomes following
out-of-hospital cardiac arrest

Permalink
https://escholarship.org/uc/item/559922tf
Authors

Casey, Scott D
Mumma, Bryn E

Publication Date
2018-05-01

DOI
10.1016/j.resuscitation.2018.02.027

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/559922t6
https://escholarship.org
http://www.cdlib.org/

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Resuscitation. Author manuscript; available in PMC 2019 May 01.

-, HHS Public Access
«

Published in final edited form as:
Resuscitation. 2018 May ; 126: 125-129. doi:10.1016/j.resuscitation.2018.02.027.

Sex, Race, and Insurance Status Differences in Hospital
Treatment and Outcomes Following Out-of-Hospital Cardiac
Arrest

Scott D. Casey, MS12 and Bryn E. Mumma, MD, MAS?
1Albert Einstein College of Medicine
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Abstract

Background—Sex, race, and insurance status are associated with treatment and outcomes in
several cardiovascular diseases. These disparities, however, have not been well-studied in out-of-
hospital cardiac arrest (OHCA).

Objective—Our objective was to evaluate the association of patient sex, race, and insurance
status with hospital treatments and outcomes following OHCA.

Methods—We studied adult patients in the 2011-2015 California Office of Statewide Health
Planning and Development (OSHPD) Patient Discharge Database with a “present on admission”
diagnosis of cardiac arrest (ICD-9-CM 427.5). Insurance status was classified as private,
Medicare, and MediCal/government/self-pay. Our primary outcome was good neurologic recovery
at hospital discharge, which was determined by discharge disposition. Secondary outcomes were
survival to hospital discharge, treatment at a 24/7 percutaneous coronary intervention (PCI) center,
“do not resuscitate” orders within 24 hours of admission, and cardiac catheterization during
hospitalization. Data were analyzed with hierarchical multiple logistic regression models.

Results—We studied 38,163 patients in the OSHPD database. Female sex, non-white race, and
Medicare insurance status were independently associated with worse neurologic recovery [OR
0.94 (0.89-0.98), 0.93 (0.88-0.98), and 0.85 (0.79-0.91), respectively], lower rates of treatment at
a 24/7 PCI center [OR 0.89 (0.85-0.93), 0.88 (0.85-0.93), and 0.87 (0.82-0.94), respectively], and
lower rates of cardiac catheterization [OR 0.61 (0.57-0.65), 0.90 (0.84-0.97), and 0.44 (0.40—
0.48), respectively]. Female sex, white race, and Medicare insurance were associated with DNR
orders within 24 hours of admission [OR 1.16 (1.10-1.23), 1.14 (1.07-1.21), and 1.25 (1.15-1.36),
respectively].
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Conclusions—Sex, race, and insurance status were independently associated with post-arrest
care interventions, patient outcomes and treatment at a 24/7 PCI center. More studies are needed to
fully understand the causes and implications of these disparities.

Keywords
Cardiac arrest; Disparities; Sex differences

INTRODUCTION

Out-of-hospital cardiac arrest (OHCA\) is the leading cause of death from cardiovascular
disease in the United States. Less than 10% of the approximately 350,000 adults who suffer
OHCA each year in the United States survive to hospital discharge,! and survival with good
neurologic function is even more rare. Survival with good neurologic function following
OHCA depends on immediate bystander recognition of OHCA, rapid prehospital care and
effective post-cardiac arrest care. Current guidelines for post-arrest care recommend
regionalized care at cardiac resuscitation centers with 24/7 percutaneous coronary
intervention (PCI) capability; targeted temperature management for all arrest rhythms;
cardiac catheterization for patients with suspected cardiac etiology and deferring
prognostication for at least 72 hours post-arrest.2 Early “do not resuscitate” (DNR) orders
within 24 hours of admission have been associated with fewer procedures and worse
outcomes for post-OHCA patients.3

Outcome and treatment disparities with respect to age,*® sex,*" race>6 and insurance
status®’~10 have been suggested for OHCA and acute myocardial infarction. However, these
studies do not fully describe disparities in United States patient populations with OHCA.
Furthermore, they do not address important prognostic events including in-hospital cardiac
catheterization and early DNR orders. In this study, we used the California Office of
Statewide Health Planning and Development (OSHPD) Patient Discharge Database to
identify demographic and insurance factors associated with in-hospital treatments and
outcomes among adults with OHCA. We hypothesized that female sex, non-white race and
lack of private insurance would be associated with lower rates of good neurological
recovery, survival to hospital discharge, treatment at a 24/7 PCI center, and cardiac
catheterization; and higher rates of receiving a DNR order within 24 hours.

METHODS

We analyzed a retrospective cohort of adult patients in the OSHPD Patient Discharge
Database. This study was approved by the California Committee for the Protection of
Human Subjects and was exempt from review by our Institutional Review Board.

Population and Setting

California has a population of nearly 40 million people.1! The OSHPD Patient Discharge
Database is a comprehensive data collection system for inpatient encounters in California.
Per California Health and Safety Code Section 128736, all acute care hospitals in California
(excluding Veterans Affairs and military facilities) must submit data for every inpatient
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encounter to OSHPD. These data do not represent a sample, but rather surveillance with
100% coverage. Each patient in the OSHPD Patient Discharge Database is assigned a record
linkage number, which is a unique alphanumeric value based on the Social Security Number
that allows multiple encounters from the same patient to be identified. In this study, we
included all adult patients (=18 years) in the OSHPD Patient Discharge Database with a
“present on admission” diagnosis of cardiac arrest (International Classification of Diseases,
Ninth Revision, Clinical Modification [ICD-9-CM] 427.5) admitted from the emergency
department to an acute care hospital from 1/1/2010 to 9/30/2015. We excluded patients with
a length of stay over 60 days. We also excluded patients who were missing predictor
variable(s) or outcome(s).

Experimental protocol

Patient-level data obtained from OSHPD included record linkage numbers, age, sex, race,
ethnicity, insurance status, diagnosis codes (up to 25), present on admission codes,
procedure codes (up to 21), survival to hospital discharge, discharge disposition, and receipt
of a DNR order within 24 hours of admission. Insurance status categories were collapsed
into private, Medicare, and Medi-Cal/other government/self-pay. Race was collapsed into
white and non-white because each non-white race group contained a small number of
patients. Ventricular fibrillation or ventricular tachycardia (VF/VT) rhythms and cardiac
catheterization procedures were identified using ICD-9-CM codes in any position. Multiple
records for the same patient were identified using record linkage numbers. When multiple
records resulted from the patient being transferred from one hospital to another, the records
were consolidated into a single record. The initial hospital providing care was considered the
treating hospital if the length of stay was greater than one day. If the length of stay at the
initial hospital was one day or less, the hospital accepting the patient transfer was considered
the treating hospital. When multiple records for the same patients were from unique
encounters, only the record from the first encounter was included in the analysis.

Data obtained from the OSHPD Hospital Annual Utilization Data for each year included
intensive care unit census days, general acute care bed days, teaching hospital status, and
level 1 or 2 trauma center status. Presence of 24/7 PCI capability was obtained from the
American Heart Association via the Cardiovascular Research Foundation website.12

Key outcome measures

Our primary outcome was good neurologic recovery at hospital discharge. In the OSHPD
data, good neurologic recovery was defined as discharge to home, residential care facility,
prison, jail, or another hospital for non-acute/non-skilled care. Patients who left against
medical advice were also considered to have good neurologic recovery. Patients with all
other dispositions, including death, were considered not to have good neurologic recovery.
13-15 secondary outcomes were survival to hospital discharge, receipt of a DNR order
within 24 hours of admission, treatment at a 24/7 PCI center, and cardiac catheterization.

Data Analysis

Summary statistics were calculated for each variable. Continuous data reported as the
median with interquartile ranges. Univariable analyses were performed to evaluate the
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relationship between sex, non-white race, and insurance status; and the primary and
secondary outcomes.

In the analyses for good neurologic recovery, survival to discharge, cardiac catheterization
and DNR order within 24 hours, hierarchical models with hospitals modeled with random
intercepts were used to account for correlation among patients treated at the same hospital.
16,17 Multiple logistic regression models were specified with the following independent
variables: age, sex, race, ethnicity, insurance type, ventricular arrest rhythm, hospital size,
intensive care unit bed days, 24/7 PCI capability, level 1-2 trauma center designation, and
teaching status.18-20 |n the analysis for treatment at a 24/7 PCI center as the dependent
variable, a multiple logistic regression model was specified with the following independent
variables: age, sex, race, ethnicity, insurance type, and ventricular arrest rhythm.
Independent variables were selected a priori based on existing literaturel8-20 and clinical
judgment for all models. All analyses were performed using Stata 14.2 (StataCorp, College
Station, TX).

Of 43,909 OSHPD records with a “present on admission” diagnosis of cardiac arrest, 38,163
met our inclusion criteria and had complete data (Figure). Patients missing outcome data
(good neurologic recovery, n=221; survival, n=12) were excluded from the respective
models. The median age of study subjects was 67 years (55-70), and the majority of patients
were male (22,178/38,163, 58%; Table 1). Overall, approximately one-quarter of patients
had good neurologic recovery at hospital discharge (9,241/37,942, 24%).

Sex and outcomes

In multivariable analysis of the OSHPD data, female sex was associated with worse
neurologic recovery (OR 0.94, 95% CI 0.89-0.98), worse survival (OR 0.94, 95% CI 0.90-
0.99), decreased odds of cardiac catheterization (OR 0.61, 95% CI 0.57-0.65), decreased
odds of treatment at a 24/7 PCI center (OR 0.89, 95% CI 0.85-0.93), and increased odds of
receiving a DNR order within one day of admission (OR 1.16, 95% CI 1.10-1.23) (Table 2).

Race and outcomes

White race was associated with better neurologic recovery (OR 1.08, 95% CI 1.02-1.14),
increased odds of receiving a DNR order within one day of admission (OR 1.14, 95% ClI
1.07-1.21), increased odds of treatment at a 24/7 PCI center (OR 1.13, 95% CI 1.07-1.18),
and increased odds of cardiac catheterization (OR 1.11, 95% CI 1.03-1.19) (Table 2).

Insurance and outcomes

Medicare insurance was associated with worse neurologic recovery (OR 0.85, 95% CI 0.79-
0.91). Non-private insurance was associated with worse survival (OR 0.65, 95% CI 0.61-
0.69 for government insurance and OR 0.78, 95% CI 0.73-0.83 for Medicare), increased
odds of a DNR order within one day of admission (OR 1.24, 95% CI 1.13-1.36 for
government insurance and OR 1.25, 95% CI 1.15-1.36 for Medicare), decreased odds of
treatment at a 24/7 PCI center (OR 0.91, 95% CI 0.85-0.98 for government insurance and
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OR 0.87, 95% CI 0.82-0.94 for Medicare), and decreased odds of cardiac catheterization
(OR 0.56, 95% CI 0.51-0.61 for government insurance, OR 0.44, 95% CI 0.40-0.48 for
Medicare) (Table 2).

DISCUSSION

Our results demonstrate that female sex, non-white race and lack of private insurance were
predictors of less aggressive treatment and worse clinical outcomes for patients admitted
following OHCA. Our results align with several recent studies of OHCA patients which
demonstrated similar disparities.>® However, our study extends these findings by exploring
differences in 24/7 PCI center treatment, early DNR orders and cardiac catheterization in
patients resuscitated from OHCA.

The most striking disparities we found were based on insurance status. Several factors may
contribute to this relationship between insurance status and clinical outcomes. First, patients
lacking private insurance may be less likely to successfully manage chronic health
conditions than privately insured patients, possibly resulting in more severe baseline disease.
21-23 patients lacking private insurance may receive less aggressive inpatient treatment
following OHCA .89 They may also be less likely to be accepted in transfer to centers that
can provide cardiac catheterization and a higher level of care.”24 Providers at centers may
also be less willing to perform cardiac catheterization when they know that they will be
reimbursed at a lower rate.25 Similarly, patients without insurance may decline costly
procedures or move to DNR status due to financial concerns. Future policy should address
this disparity in poorer outcomes among the different insurance classes.

Our observation that race and insurance status were strongly associated with a decreased
likelihood of undergoing cardiac catheterization is in agreement with other studies on in-
hospital care disparities.10 Although women, non-white, and economically disadvantaged
groups tend to decline invasive cardiac procedures more often than other groups, patient
refusal is less likely to explain differences in OHCA due to its emergent presentation.26:27
Implicit physician bias regarding the effect that a patient’s comorbidities and socioeconomic
barriers will have on post-procedural care has also been suggested to account for the
performance of fewer invasive cardiac procedures in certain groups.2® Additionally, a role
for racial bias in physician recommendations for invasive cardiac procedures cannot be
discounted.?9 Cardiac catheterization outcome reporting may also discourage centers from
performing this procedure in certain post-OHCA patient populations.3°

Several factors likely contribute to the sex differences we observed in OHCA survival and
likelihood of undergoing cardiac catheterization. Female patients are less likely to receive
guideline-recommended treatments for OHCA in the prehospital setting and more likely to
experience an unwitnessed OHCA, both of which predict negative outcomes.31:32 Sex
differences in the pathophysiology of ischemic heart disease and presence of ST segment
elevation myocardial infarction (STEMI) on post-arrest electrocardiogram may contribute to
the lower rates of cardiac catheterization in women.33:34 Interestingly, women underwent
cardiac catheterization at much lower rates than men but had only a slightly decreased
likelihood of survival with good neurologic recovery. Our data do not allow us to determine
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whether cardiac catheterization is over-used in men, under-used in women, or appropriately
used in both populations. It is possible that interventional cardiologists are appropriately
selecting women who are most likely to benefit from cardiac catheterization.

Guidelines from the American Heart Association and the International Liaison Committee
on Resuscitation in place during the study period suggest that prognostication be done no
earlier than 72 hours post-arrest with the exception of conditions such as non-survivable
brain injury, underlying terminal disease or metastatic cancer.3> Despite these
recommendations, approximately 20% of patients included in our study received a DNR
order within 24 hours of admission (Table 1). These patients were more likely to be female,
white, or lack private insurance. These findings align with those from a prior study of a
nationally representative sample including Medicare patients hospitalized with several acute
conditions.3® Lower rates of DNR orders in non-white patients may be explained by less
effective communication between physicians and their non-white patients, a lack of
confidence in the doctor-patient relationship on the part of patients and their families, or a
cultural incompatibility with DNR orders.36:37 Due to the critical nature of OHCA, surrogate
decision makers have a greater impact on DNR decision making than the patients
themselves. Some DNR orders may have been due to surrogate decision makers enacting
patients’ wishes. However, when a patient’s wishes are unknown, surrogate decision makers
may follow physicians’ guidance on DNR status. Thus, DNR orders in these groups may
represent compromised patient autonomy.36:38 Future studies are warranted to further
understand DNR order disparities.

Our results confirm previous findings that patients treated at a 24/7 PCI center following
OHCA are more likely to survive with good neurologic recovery.14:39 Treatment at a 24/7
PCI center was also associated with fewer early DNR orders, suggesting that care at 24/7
PCI centers may be more compliant with current prognostication guidelines.3 It is unclear
why OHCA patients who were female, non-white, Hispanic or who lacked private insurance
were less likely to be treated at a 24/7 PCI center. Insurance status may affect whether a
patient is accepted for transfer by a 24/7 PCI center.”24 Attempted inter-facility transfer may
be declined more often by these groups. Female patients may manifest more atypical
symptoms than men preceding OHCA leading to delayed recognition of a cardiac etiology
and delayed transfer to a 24/7 PCI center.3! Finally, limited geographical access to 24/7 PCI
centers may contribute to these differences.*0

LIMITATIONS

Our study is not without limitations. We were unable to adjust for prehospital arrest
characteristics that are associated with outcomes.18-20 Our data did not capture attempted
but ultimately unsuccessful transfers to 24/7 PCI centers or cardiac catheterization
procedures that were offered but ultimately declined by patients.

CONCLUSION

We found sex, race and insurance status differences in the likelihood of good neurological
recovery, survival to hospital discharge, treatment at a 24/7 PCI center, receiving a DNR
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order within 24 hours of admission and undergoing cardiac catheterization in patients
experiencing OHCA. Future investigation is warranted to better understand the reasons
underlying these disparities and develop strategies to mitigate them. Understanding and
overcoming these disparities is critical to developing evidence-based systems of care for all
OHCA patients.
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Demographic and clinical characteristics

Variable N (%)
Demographics

Age”* 67 (55-79)
Male sex 22,178 (58%)
White race 25,347 (66%)
Unknown/missing race -
Hispanic ethnicity 8,471 (22%)
Private insurance 7,396 (19%)
Medicare insurance 21,216 (56%)
Government insurance/self-pay 9,551 (25%)

Arrest characteristics
VF/VT rhythm

Outcomes

Treatment at STEMI center
Good neurologic recovery
Survival to hospital discharge
DNR within 24 hours

Cardiac catheterization

11,036 (29%)

27,826 (73%)
9,241 (24%)
15,238 (40%)
7,633 (20%)
6,844 (18%)

*
Age presented as median (interquartile range)

Table 1

Page 11

VF/VT = Ventricular fibrillation/ventricular tachycardia; CPR = Cardiopulmonary resuscitation; STEMI = ST segment elevation myocardial
infarction; DNR = Do not resuscitate
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