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ABSTRACT

Objective: This study aims to analyze COVID-19 hospitalization and death rate in the Asian population of a predominantly
Asian-serving multi-hospital system (ASMHS).
Methods: The COVID-19 patient information was collected electronically from March 1 to November 12, 2020, including
demographics, insurance, mortality, ICU admissions, and length of stay (LOS). Demographic characteristics were compared with
the county-level and national data. A comparison of hospital LOS between Asians and non-Asians was conducted.
Results: The prevalence ratio of deaths in Asians at ASMHS was 1.29, which was 53% higher than the county and 77% higher
than the nation. The ICU admission for ASMHS Asian patients was 11.8% compared to 5.6% for non-Asian. Overall Asians and
Asians aged > 65 had significantly longer LOS than non-Asians (p < .001).
Conclusions: High prevalence ratio of deaths was noted in ASMHS’s Asian patients which may be related to older age, higher
ICU rate, and longer LOS.
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1. INTRODUCTION

The Coronavirus Disease 2019 (COVID-19) outbreak has
been continuously spreading worldwide at an unprecedented
pace. In the United States, COVID-19 has infected more
than 26 million people, leading to approximately 440,000
deaths as of January 31, 2021.[1] Since the beginning of the

pandemic, published studies have shown that different racial
groups have been affected to varying degrees in the United
States.[2–4] However, the literature review suggests that the
overall number and percentage of Asian-Americans included
are often low, with a possible association with discrimination
and underrepresentation.[5, 6] Thus, it may not reflect the
reality of its impact on the Asian-American community.
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The studied geographic area (SGA) is a 284-square-mile com-
munity located in Southern California, consisting of more
than 1.4 million residents and 47 cities and neighborhoods.
The area consists of a diverse population of 46% Latino, 28%
Asian, 22% White, 4% Black, and 1.4% Other.[7] The SGA
has a uniquely large Asian-American population, number-
ing over half of a million, totaling one-third of all Asian-
Americans residing in the county.[8, 9] This large population
of Asian-Americans (hereafter abbreviated to Asians) in the
SGA provides an opportunity to study COVID-19’s impact
on Asians in the United States.

The study was conducted in a predominantly Asian-serving
multi-hospital system (ASMHS), a network of ten commu-
nity hospitals with approximately 1,400 hospital beds and
3,000 affiliated physicians which is one of the main hospital
systems serving the SGA. Asian patients accounted for 30%
of all inpatient admissions at ASMHS hospitals during the
time of our data collection. This closely resembles the Asian
makeup of the SGA.

The first objective was to compare hospitalization and death
rates within ASMHS with county-level and national-level
data. The second objective of this study was to assess and
compare the inpatient measures of ICU admission and hospi-
tal length of stay (LOS) in Asian COVID-19 patients versus
other racial groups within ASMHS. We hope this study can
provide insight into the effects of COVID-19 on the Asian
community.

2. METHODS

We performed a retrospective review of all the COVID-19
cases in ASMHS, targeting six geographically located hospi-
tals in the SGA. COVID-19 cases were identified by positive
qualitative polymerase-chain-reaction (PCR) assays. We col-
lected data of hospitalized COVID-19 patients through the
electronic medical record (EMR) system from March 1, 2020,
to November 12, 2020, and included sex, age, race, insurance
type, mortality, ICU admissions, and hospital length of stay
(LOS). County-level and national level comparisons were
collected based on public data from the county public health
jurisdictions, the Centers for Disease Control and Prevention
(CDC), and the United States Census Bureau as of January
31, 2021.[10–14]

Demographic data in ASMHS were abstracted from the EMR
system and assembled into a uniform database. Insurance
type was classified as Medicaid, Medicare, private or self-
pay, and no insurance (including charity care). Sex was
self-reported as male and female. Age was divided into the
four following groups: 0 to 17 years, 18 to 49 years, 50 to
64 years, and 65 years and older. The race was self-reported

and categorized through the hospital’s patient information
collection form as White, Asian, Black, and Other; we com-
bined all racial groups (White, Black, and Other) other than
Asian as the non-Asian group, and compared hospital LOS
with the Asian group. Death cases were collected based on
the use of expiration discharge code (coded EXP) in addition
to COVID-19 diagnosis.

Hospitalized COVID-19 patients’ demographic characteris-
tics in ASMHS were presented through descriptive statistics
and conducted in Microsoft Excel 2016. A two-sample z-test
was conducted to compare hospital LOS between Asians and
non-Asians by subgroups of different demographic character-
istics. We identified statistical significance when the p-value
was less than .005, representing a 99.5% confidence level.

The Institutional Review Board (IRB) of our institution has
determined that the IRB review and approval are not required
for this study (IRB # IRB00012868/IORG0010770).

3. RESULTS

Congregating the EMR data from the six hospitals targeted
in this study, there were a total of 3,734 COVID-19 pa-
tients, representing 10.7% of total patients in ASMHS (N =
35,033) from March 1, 2020, to November 12, 2020. Among
ASMHS’s 3,734 COVID-19 patients, there were 42.3% Med-
icaid (Medi-Cal) patients, 38.5% private or self-pay patients,
13.0% Medicare patients, and 6.2% uninsured or charity care
patients. The demographic characteristics of COVID-19 hos-
pitalized patients were comparable with the county and the
nation, where a similar period of data was collected from
March 1, 2020, to November 30, 2020. For the breakdown of
sex, ASMHS had 50.4% male and 49.6% female hospitalized
COVID-19 patients, which slightly differed from the county
(48.3% male; 51.7% female) but was similar to the nation
(50.8% male; 49.2% female). By age groups, ASMHS had
more hospitalized patients who were 18 to 49 years (47.3%)
and had fewer hospitalized patients who were 65 years and
older (23.7%) compared with the county (32.7%) and the
nation (43.2%). Regarding race, ASMHS had a higher pro-
portion of Asian COVID-19 hospitalized patients (15.4%)
compared with the county (4.0%) and the nation (5%).

The demographic characteristics of COVID-19 death cases
were also comparable with the county and the nation, where
the data were collected as of January 31, 2021. ASMHS had
a total of 292 deaths, of which 60.6% were male and 39.4%
were female, similar to the county (58.7% male; 41.3% fe-
male) and the nation (54.1% male; 45.9% female). By age
groups, ASMHS also had a similar pattern of having the
highest death rate for those 65 years and older (74.7%) com-
pared with the county (71.8%) and the nation (81.1%). By
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race, ASMHS had a higher proportion of Asian COVID-19
deaths (36.3%) compared with the county (13.0%) and the
nation (4.3%).

A prevalence ratio is defined as the ratio of the proportion of
persons with the disease over the proportion with exposure.
In our data, this was calculated by dividing the proportion of
hospitalization or death over the proportion of that group in
the population. Table 1 lists all prevalence ratios calculated

from ASMHS, the county, and the nation. A prevalence ratio
of less than one indicates that the prevalence of hospitaliza-
tion or death is lower than expected in that population subset.
All prevalence ratios for Asian hospitalization from ASMHS,
the county, and the nation were less than one. However, the
prevalence ratio of deaths in Asians at ASMHS was 1.29,
which was 53% higher than the prevalence ratio of deaths
in Asians seen in the county (0.84) and 77% higher than the
prevalence ratio nationally (0.73).

Table 1. ASMHS Asian COVID-19 patients’ proportion of population, hospitalization and deaths compared with the county
and the nation[10, 12, 14]

 

 

 
Population,  

Asian%14 

Hospitalization, Asian  Death, Asian 

COVID-19 Proportion Prevalence Ratio*  COVID-19 Proportion Prevalence Ratio** 

ASMHS 28.0%  15.4% 0.55  36.3% 1.29 

County10 15.4%  4.0% 0.26  13.0% 0.84 

Nation12 5.9%  5.1% 0.86  4.3% 0.73 

Note. 10County-level data were collected from the County Department of Health Services, representing 70 designated 9-1-1 receiving hospitals’ daily self-report data, from 

March 1, 2020, to November 30, 2020. 12United States nation-level data were collected from the Centers for Disease Control and Prevention, from March 1, 2020, to January 

31, 2021. 14Population data were collected from the U.S. Census Bureau Population estimates, July 1, 2019, and the SGA Asian proportion of the population was used for 

ASMHS. *Prevalence ratio is calculated by dividing the proportion of hospitalization or death over the proportion of the population. 

 

Table 2. Comparison of ASMHS’s characteristics of all hospitalized and ICU admitted COVID-19 patients between Asain
and non-Asian patients

 

 

 
Asian (n = 575)  Non-Asian (n = 3,159) 

n %  n % 

All hospitalizations (N = 3,734)      

   Sex      

      Male 269 46.8%  1,576 50.1% 

      Female 306 53.2%  1,571 49.9% 

   Age       

      0-17 2 0.3%  153 4.8% 

      18-49 146 25.4%  1,605 50.8% 

      50-64 157 27.3%  787 24.9% 

      65+ 270 47.0%  614 19.4% 

ICU admissions (N = 247)      

   Sex      

      Male 42 61.8%  111 62.0% 

      Female 26 38.2%  68 38.0% 

   Age      

      0-17 0 0.0%  0 0.0% 

      18-49 0 0.0%  26 14.5% 

      50-64 9 13.2%  48 26.8% 

      65+ 59 86.8%  105 58.7% 
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Table 3. ASMHS’s hospital LOS of Asian COVID-19 patients compared with non-Asian COVID-19 patients
 

 

Hospital Length of Stay 
Asian (N = 570)  Non-Asian (N = 3,140) 

p-value 
n Days, mean  n Days, mean 

All 570 6.2  3,140 3.6 < .001* 

Sex       

   Male 268 6.6  1,578 4.1 < .001* 

   Female 302 5.8  1,562 3.1 < .001* 

Age       

   0-17 2 1.0  137 1.0 N/A** 

   18-49 143 1.8  1,608 2.1  .063 

   50-64 155 5.0  785 4.2  .293 

   65+ 270 9.2  610 7.1 < .001* 

Note. *There was statistical significance found when p-value < 0.005, under a 99.5% confidence level. **The data sample size was not big enough to undergo statistical testing.  

 
For a closer examination of the uniquely higher proportion of
Asian COVID-19 patients at ASMHS, Table 2 compared our
hospitalized COVID-19 patients’ characteristics by sex, age,
and ICU admissions between Asian and non-Asian (defined
by all other racial groups combined). There were a total of
575 Asian COVID-19 patients and 3,159 non-Asian patients,
of which Asians had a higher proportion of females (53.2%)
than non-Asian (49.9%). By age group, Asians had the high-
est proportion at 65 years and older (47.0%), and non-Asian
had the highest proportion at 18-49 years old (50.8%). By in-
surance type, both Asian and non-Asian had the most private
or self-pay patients (43.5%; 37.3%). Asian had more Medi-
care patients and non-Asian had more Medicaid patients. We
further compared Asian and non-Asian by ICU admissions.
Asian and non-Asian shared a similar sex distribution for
ICU admissions, but Asians had a more elderly-skewed age
group distribution than non-Asian. Of the 575 Asian COVID-
19 patients, 68 were admitted to the ICU (11.8%), and for
non-Asian ASMHS COVID-19 patients, 179 out of 3,159
patients went into the ICU (5.6%).

Table 3 compared ASMHS’s hospital length of stay (LOS)
between Asian and non-Asian COVID-19 patients. There
were 570 Asian and 3,140 non-Asian patients available for
this comparison. We found that Asians overall had signif-
icantly longer LOS than non-Asian (6.2; 3.6; p < .001) as
well as Asian males versus non-Asian males (6.6; 4.1; p <
.001) and Asian females versus non-Asian females (5.8; 3.1;
p < .001). By age group, Asians aged 65 years and older had
significantly longer hospital LOS than non-Asian (9.2; 7.1; p
< .001).

4. DISCUSSION

Our results show the prevalence ratios for hospitalization
in Asians were lower than 1 for ASMHS, the county, and

the nation. This suggests that Asians hospitalized due to
COVID-19 were not disproportionately higher compared
to the prevalence of Asians in that geographic region. Ac-
cording to a survey published in January 2021,[15] Asians
were one of the minority groups that had higher adherence to
mask-wearing mandates. The effectiveness of mask-wearing
in the prevention of COVID-19 has been proven with mul-
tiple studies,[16, 17] We surmise this higher mask-wearing
may contribute to a lower prevalence ratio of hospitalization
among the Asian population in the SGA, the county, and the
nation as a whole. In addition, 59% of Asian-Americans
were born in Asia nationwide, and an even higher percentage
(67%) of Asian-Americans in SGA were immigrants.[9, 18]

Asian countries have been known to have higher rates of
mask-wearing in the world,[19, 20] even before the COVID-19
pandemic partly due to experience with previous viral out-
breaks such as the 2002-2004 SARS outbreak which predom-
inantly affected Asian countries.[21] This high percentage of
immigration from home countries where mask-wearing is
widely accepted further explains lower rates of COVID-19
hospitalization seen in Asians in our study.

Our analysis found a prevalence ratio of deaths among Asian
COVID-19 patients in ASMHS (1.29) that was significantly
higher than the county and the nation. This is likely due to
the age and health of these patients. Of the deaths who were
Asian that occurred at ASMHS, 88.6% were in the 65-year-
old or above age group. Many of these patients were from
residential or skilled nursing facilities (SNFs). There are a
total of 335 SNFs in the county.[22] More than 70 SNFs are
located in the SGA alone representing 20.9% of all SNFs in
the county. Cumulative COVID-19 positive cases in these
facilities totaled more than 3,000 with COVID-19 related
resident deaths totaling more than 570. SNFs and residential
facilities have a higher association with multiple risk factors
that more easily lead to COVID-19 mortality.[23–25] ASMHS,
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in addition to serving the large surrounding Asian population,
also covers a high number of surrounding SNFs. Many of
these SNFs are Asian-based and Asian-owned contributing to
the high numbers of older and likely sicker Asian patients.[26]

ICU admission and hospital LOS are indicators of increased
severity and mortality.[27, 28] ASMHS’s data reflects that
Asian COVID-19 patients were almost twice as likely to be
admitted to the ICU when compared to non-Asian patients
(11.8% vs. 5.6%) and have a significant increase in hospital
LOS (6.2 days vs. 3.6 days in non-Asians). Asian seniors
65 or older have an even higher difference in LOS (9.2 days
vs. 7.1 days in non-Asians). All the above factors may con-
tribute to the higher prevalence ratio of Asian deaths seen at
ASMHS compared to the county and the nation.

Male and female distribution in COVID-19 hospitalization
was approximately 1:1. This was observed in ASMHS,
the county, and the nation. The deaths from COVID-19
at ASMHS were predominantly male (60.6%) while females
made up 39.4%. This roughly 6:4 ratio is observed also at the
county level as well as globally with the male gender being a
risk factor for severe COVID-19 as well death from COVID-
19.[29–31] This similar distribution can also be observed in
ICU admission data in both Asian and non-Asian ASMHS
COVID-19 patients, further supporting COVID-19’s dispro-
portionate effect on the male gender.

5. LIMITATION
This was a retrospective study and as such had limitations we
had to work with such as limited or incomplete data. Other
limitations of this study included incomplete or inaccessible
data at the county as well as national levels. Only partial
county-level hospitalization data was found to make our com-
parisons. The national COVID-NET hospitalization data was
limited to 250 hospitals in 14 states and only 74% of total
deaths were available with demographic data from the CDC.
Therefore, data may not fully reflect actual hospitalizations
and deaths. For direct comparison purposes, COVID-19 hos-
pitalization data of SGA would have been ideal. However,
we were unable to access this information. Also, data col-

lection time frames from different sources were not always
consistent. This may contribute to bias in our comparisons.
COVID-19 is known to be more fatal to those with medical
comorbidities or pre-existing conditions. The higher Asian
death prevalence ratio seen at ASMHS may have been due to
a higher percentage of people with comorbidities but this was
not a variable we were able to measure. Patient readmission
and its relation to LOS may have also impacted the death
prevalence ratio. However, these data were not available for
us to eliminate as confounding variables.

6. CONCLUSIONS
This study from ASMHS provides a unique opportunity to
observe COVID-19 hospitalization and death in the Asian
population in SGA. Asian COVID-19 hospitalization rate at
ASMHS (15.4%) was lower than the proportion of the Asian
population in SGA (28%). However, the prevalence ratio
in deaths in ASMHS’s Asian COVID-19 patients was 53%
higher than Asian COVID-19 deaths seen in the county as
a whole. In addition, Asian COVID-19 patients at ASMHS
were twice as likely to be admitted to the ICU and their
length of stay was significantly longer compared to that of
non-Asians. We surmise both of these observations were due
to a high number of elderly patients (age > 65). This study
highlights the disproportionately high death rates among
Asians affected by COVID-19 at ASMHS and we hope this
can contribute to the formulation of strategies to mitigate
risks in vulnerable populations.
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