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ABSTRACT

Novel COVID-19 variants continue to endanger global public health. Increasing COVID-19
vaccination, healthcare-related preventative behaviors, and general knowledge rates are
all critical in halting COVID-19 spread. We evaluated Asian American COVID-19 healthcare-
related behaviors and knowledge, due to the dearth of knowledge in this area and the
unique social factor of COVID-19 related discrimination; discriminatory acts during the
pandemic may play a role in COVID-19 related behavior adherence. Following PRISMA-P
protocol, we conducted a systematic review. The search strategy combined synonyms of
health-care behaviors and knowledge. Reviewers synthesized key themes across articles
and assessed studies utilizing modified Newcastle-Ottawa criteria. Of the 2,518 articles, 32
were selected. Asian Americans reported greater COVID-19 vaccination willingness and
decreased COVID-19 testing relative to other racial groups. Common COVID-19 vaccination
concerns included vaccination side effects, long-term safety, and distrust of COVID-19
information sources. Asian Americans had high COVID-19 preventative behavior rates
including mask-wearing, handwashing, and social isolation compared to other ethnic
groups. Asian Americans, conversely, had lower COVID-19-related healthcare knowledge
and telemedicine adoption levels relative to other participants. This systematic review
informs public health officials and clinicians of COVID-19 related healthcare knowledge
and behaviors in the Asian American population. Equipped with this knowledge, public
health officials can better target messaging about vaccine safety concerns to the Asian
American community and recognize the importance of tailoring COVID-19 educational
materials to the heterogeneous Asian American subpopulations. This systematic review
also provides insight into the unique telemedicine challenges physicians may face when
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engaging with Asian American patients.

Introduction

Declared as a pandemic in March 2020, COVID-19 con-
tinues to endanger public health across the world [1].
The novel coronavirus responsible for the disease, SARS-
CoV-2, was first identified in China’s Hubei Province after
an outbreak of pneumonia at a seafood market in
Wuhan [2]. Though mortality and morbidity have
improved considerably since the introduction of vac-
cines and specific antivirals, the emergence of highly
transmissible variants of concern - such as the Omicron
variant — threatens to reverse this progress [3-5]. With
spike protein mutations possibly enabling resistance to
neutralizing antibodies, Omicron has caused official gui-
dance to shift back to an emphasis on health practices
that slow viral transmission, including hand-washing,
proper mask-wearing, and physical distancing [6,7].
The practice of these health behaviors and knowledge
of their rationale have both been strongly correlated
with reduced COVID-19 infection and symptoms at all
points of the pandemic [8-11].

The burden of infection and its complications have
not been borne equally across American society. In the
United States, the sequelae of COVID-19 have been
severe enough to reduce life expectancies at birth by
over a year in White populations and to a far greater
extent in ethnic minorities, including Black and Latino
populations [12]. Despite great emphasis on these two
minority communities, the general population and
groups such as health-care providers and high-risk
adults, there is a dearth of research focusing on Asian
American COVID-19 related knowledge and behaviors,
who number over eighteen million in the United States
[13-17]. This lack of data has serious implications for
communities with sizable Asian American populations,
including coastal cities in California, where public health
officials must know the practices and knowledge levels
of Asian Americans to accurately assess and mitigate the
risk of SARS-CoV-2 transmission. Asian ethnicity has
been associated with lower rates of COVID-19 testing
[18-20]. Asian Americans have also faced inferior
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medical outcomes relative to other racial groups, par-
tially due to difficulties in accessing needed care, and
therefore relying on medical information from family
members rather than medical professionals [21,22].
This information gap must be closed in order to properly
target culturally sensitive and effective COVID-19 public
health messaging to Asian Americans across the United
States.

As a heterogeneous collection of national and eth-
nic subgroups differentially positioned in the American
economy, Asian Americans offer a unique opportunity
to understand COVID-19 vaccination, testing, preven-
tative behavior uptake, and general COVID-19 knowl-
edge in minority populations while stratifying by
socioeconomic status (SES), nationality, and cultural
heritage. For example, the Asian American population
has the greatest income variance across U.S. racial and
ethnic groups, which may impact health outcomes and
inequalities across different Asian American commu-
nities [23]. This stratification may enhance our under-
standing of how these demographic factors affect
adherence to COVID-19 preventative measures and
knowledge, by informing specific COVID-19 preventa-
tive interventions. This racial population has also
uniquely faced COVID-related racial discrimination dur-
ing the pandemic [24,25]. The racist tendency to blame
the Asian American community for COVID-19 transmis-
sion may have an impact on Asian American healthcare
behavior, and allows for the impact of scapegoating on
healthcare practice adherence to be examined. Given
this context, our goal is to evaluate COVID-19 related
healthcare knowledge and practice levels of the Asian
American population.

Methods
Search strategy

Preliminary literature searches were conducted in
accordance with the PRISMA-P protocol across four
databases: PubMed, Psycinfo, Embase, and Web of
Science [26]. Search terms were related to healthcare
knowledge and behaviors, COVID-19, and the Asian
American population and subgroups such as Chinese,
Japanese, and Korean Americans. Selected South Asian
American subgroups, including Bangladeshi, Pakistani,
and Nepali Americans, were omitted due to a lack of
articles focusing on these specific Asian American
populations during the preliminary literature screen.
Various synonyms and permutations were used;
a complete list can be found in Online Resource 1.
These results were filtered by language (English), avail-
ability (full text), subject type (human), and date (2/1/
2020 - 10/20/2021) to ensure relevance. After an initial
list of studies was compiled, the article selection pro-
cess began.
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Study selection

Selection took part in two phases: title and abstract
screening followed by full-text assessment. Titles and
abstracts were evaluated for pertinence to health-care
behaviors and knowledge within the Asian American
community. Studies identified as relevant based on
abstracts and titles were housed in Endnote for later
reference and preliminary deduplication [27].
Subsequently, this list was transferred to Rayyan for
secondary deduplication and full-text assessment [28].
Two reviewers (SA and WG) conducted a full-text ana-
lysis to determine the final list of studies. Inclusion
criteria were selected for observational studies with
subjects self-identifying as Asian American and control
groups with n > 10. These studies were pared down
using exclusion criteria selected against non-peer
reviewed studies, studies lacking quantitative data,
animal research, opinions, abstracts, and literature
reviews, as well as studies not relevant to Asian
American COVID-19 related behavior and knowledge.
The detailed PRISMA flow diagram process can be
found in Figure 1.

Quality assessment

After article selection was complete, quality assess-
ment was performed by three reviewers (SA, EC, and
RK) using modified versions of the Newcastle-Ottawa
Scale developed for qualitative, cross-sectional, case-
control, and cohort studies [29]. Based on scores calcu-
lated from these criteria, studies were assessed as good
quality, fair quality, poor quality, or very poor quality.

Data extraction

Relevant data were extracted into two tables; Table 1
captures key study characteristics including author,
overall study purpose, study design, and relevant
study findings, whereas Online Resource 2 contains
additional article information including population
characteristics and relevant outcome measures used.

Results

Study inclusion process and inclusion/exclusion
criteria

Utilizing the search strategy, a total of 2,518 articles
were retrieved across four databases. After deduplica-
tion efforts using Endnote and Rayyan software, 1,914
article titles and abstracts were initially screened for
systematic review inclusion. Of the 1,914 studies, 84
full-text articles were retrieved, and two reviewers (SA
and WG) independently assessed each article accord-
ing to predetermined inclusion and exclusion criteria.
Key reasons for exclusion included the absence of
Asian American population data, lack of quantitative
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Figure 1. PRISMA flow diagram.

measures, and irrelevance to general healthcare
knowledge and behaviors. Out of 84 studies, 32 articles
were included within the systematic review.

Topic categories

We searched broadly across COVID-19 related health-
care behaviors and knowledge and reported on the
most commonly discussed. Major themes were divided
into three categories: COVID-19 vaccination and test-
ing; other COVID-19-related health-care practices,
knowledge, and information gathering; and telemedi-
cine adoption.

COVID-19 vaccination and testing

COVID-19 vaccination uptake and willingness

Fifteen articles reported on Asian American COVID-19
vaccination efforts, while two studies detailed COVID-19
testing rates. Out of the 15 studies, 9 disclosed that Asian
Americans had greater overall vaccination uptake and
willingness levels compared to other racial groups, across
differing patient populations [30-38]. Sutton found that
Asian American pregnant respondents had a greater like-
lihood of accepting COVID-19 vaccination than pregnant
participants belonging to other racial groups [34].
Pregnant participants had an overall decreased likelihood
of accepting COVID-19 vaccination when compared to
nonpregnant and breastfeeding participants. Pregnant

Full text papers excluded; with
reasons (n =52)

Absence of Asian American
Population Data (n = 23)
Not related to healthcare
knowledge and behaviors (n = 16)
Qualitative Research (n = 13)

mothers expressed two main concerns: a dearth of
COVID-19 vaccination research efforts and the possibility
that their fetus could be harmed [34]. Shaw found that in
a health-care worker population, being of White or Asian
American racial background was associated with greater
COVID-19 vaccination uptake [33]. Brandt reported that -
within a youth (aged 14-24 years) population - racial
background was the only vaccination willingness predic-
tor, with Asian American youth being less likely to reject
COVID-19 vaccination [36]. The majority of the youth
population expressed being open to receiving a COVID-
19 vaccination once they felt informed by scientific and
medical experts that vaccination was safe and recom-
mended, demonstrating a high level of youth trust in
COVID-19 researchers and physicians [36]. Lang revealed
in a study focused on understanding active military vac-
cination efforts that Asian Americans and Pacific Islanders
had greater vaccine initiation rates compared to other
ethnic groups [38]. Lang also details the unique charac-
teristic of the U.S. active military population in that they
are provided universal health-care eligibility, helping to
eliminate access disparities — including vaccination avail-
ability, insurance co-payments, and transportation - that
are common deterrents in nonmilitary populations [38].
Contrastingly, two studies disclosed that Asian
Americans had greater COVID-19 vaccine hesitancy or
lower vaccination acceptance. Momplaisir detailed how
Asian American health-care workers had greater vaccina-
tion hesitancy compared to White participants.



A potential explanation cited for increased hesitancy
levels was the survey being conducted prior to COVID-
19 vaccine authorization by the U.S. Food and Drug
Administration; common reasons for vaccination hesita-
tion included the newness of the COVID-19 vaccine and
a dearth of knowledge related to the vaccine [39].
Similarly, Hagan detailed that - within the
U.S. incarcerated population of the Federal Bureau of
Prisons — decreased vaccination uptake was correlated
with Asian American ethnicity [40]. One potential reason
mentioned to explain decreased Asian American vaccina-
tion in the prison system is that incarcerated Asian
Americans may hold the belief that they are less likely to
contract COVID-19 infection [40].

COVID-19 Vaccination Concerns

While overall vaccination uptake was high for Asian
American populations, there were still COVID-19 vaccina-
tion concerns detailed across studies. Four studies dis-
closed that the long-term safety and potential for side
effects after COVID-19 vaccination were critical deterrents
for Asian American vaccination uptake [32,33,41,42].
These concerns also included beliefs around the COVID-
19 vaccine being experimental and novel, with not
enough evidence to guarantee the safety of COVID-19
vaccine recipients [37]. Two articles detailed the distrust of
COVID-19 vaccination information sources as a potential
determinant of Asian American vaccination uptake and
willingness [30,41]. Park reported that the active role of
the government in vaccination trials may have contribu-
ted to vaccine distrust, while Nifio described how a lack of
trust in medical institutions and officials could also play
a role in vaccine hesitation across racial groups, including
Asian Americans [30,41]. One study revealed that Asian
Americans also had concerns about the personal financial
cost to receive a COVID-19 vaccine, lack of equal distribu-
tion, and general efficacy of the COVID-19 vaccine [41].

Factors associated with greater COVID-19
vaccination uptake and willingness

Demographic and social factors were also associated
with greater COVID-19 vaccine uptake and willingness
across racial groups, including Asian Americans. Seven
articles disclosed that age was correlated with vaccina-
tion willingness, with the majority of studies detailing
that older participants were more willing to be vacci-
nated [32,37,38,40-43]. Park, conversely, found that
Asian Americans between the ages of 30-49 had greater
COVID-19 vaccine hesitations, when compared to Asian
Americans below the age of 30 [41]. Six studies have also
revealed higher education levels to be a predictor of
greater COVID-19 vaccine willingness
[30,35,37,38,43,44]. Additionally, gender was also
found to be a predictor of COVID-19 vaccination will-
ingness, with males being more likely to have greater
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vaccination  willingness and less  concerns
[32,37,40,41,44]. Increased perceived risks of COVID-
19-including hospitalization and loss of life-had
a positive association with vaccination willingness
[30,44]. Interestingly, immigration status significantly
predicted vaccine willingness levels, with foreign-born
Asian Americans being more likely to accept COVID-19
vaccination when compared to U.S. born Asian
Americans [30,32]. One study revealed that Asian
American ethnic subgroup identity was associated
with COVID-19 vaccination concern levels [41].

COVID-19 testing rates and associated factors

Even though Asian Americans were found to have
greater willingness for accepting COVID-19 vaccina-
tion, multiple studies reported that Asian Americans
had decreased COVID-19 testing rates and that Native
Hawaiian/Other Pacific Islander American participants
had no significant difference in testing compared to
other racial groups [18,19]. Ferguson reported that
Asian American military veterans were less likely to
take a COVID-19 test, when compared to other racial
groups; one potential reason cited for decreased
COVID-19 testing is that Asian American veterans dis-
closed higher levels of income compared to veterans
of other racial groups, which may impact their expo-
sure to Coronavirus [19]. Native Hawaiian and Other
Pacific Islander military veterans had a similar prob-
ability of obtaining a COVID-19 test when compared
to White veterans [19]. Bailey, similarly, disclosed that
Asian American pediatric patients were significantly
less likely to take a COVID-19 test when compared to
White patients [18]. Female gender, lower income,
older age, and urban status were all correlated with
greater COVID-19 testing rates [19].

Other COVID-19-related health-care practices,
knowledge, and information gathering

Seven articles described additional COVID-19 related
practices and behaviors of the Asian American popula-
tion [20,45-50]. Asian Americans were more likely to
wear masks, as well as wearing masks appropriately, in
public spaces during COVID-19 [46,47]. Additional pre-
dictors of mask-wearing included female gender, older
age, and being located in higher population density
areas [46,47]. Additional studies focused on under-
standing Asian American COVID-19 quarantine and
isolation practices [20,48,49]. Quach reported that
70.1% of Asian American participants had at least at
one point during the pandemic avoided leaving the
household for any public spaces including school, reli-
gious buildings, and grocery stores [20]. Stockman,
similarly, found that Asian, Native Hawaiian, or other
Pacific Islander (API) women had a greater probability
of staying home, instead of engaging in any external
activities. APl women also had a greater likelihood of
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Table 1. Study characteristics.

Author

(year) Purpose Study design Key findings

Allen et al. COVID-19 Vaccination Cross-sectional Chinese and non-Latina White women had a greater
(2021) Determines factors that affect COVID-19 vaccine uptake likelihood of intent to receive the COVID-19 vaccine
[35] among women across racial/ethnic communities. relative to other racial groups.

Participants who were unemployed, were uninsured, or
had decreased financial income or education levels
were more likely to have decreased COVID-19
vaccination intentions.

Brandt COVID-19 Vaccination Cross-sectional Asian American youth had a decreased probability of
et al. Understands impediments and facilitators that influence declining COVID-19 vaccination compared to White and
(2021) youth COVID-19 vaccination uptake. Black youth participants.

[36] Common COVID-19 vaccination hesitation concerns
included safety, potential for side effects, and general
vaccine efficacy against COVID-19.

Dorman COVID-19 Vaccination Cross-sectional Asian Americans had greater COVID-19 vaccination
et al. Identifies attributes correlated with COVID-19 vaccination willingness levels relative to other racial groups.

(2021) willingness levels. Higher education levels and older age were correlated

[43] with greater COVID-19 vaccination willingness.

Ghaffari- COVID-19 Vaccination Cross-sectional Body mass index (BMI) and insurance were both found to
Rafi Determines factors correlated with COVID-19 vaccination be statistically significant in predicting Asians American
et al. hesitation for patients with neurological disorders. COVID-19 vaccination acceptance.

(2021) A positive depression screen was correlated with

[42] decreased COVID-19 vaccination acceptance for Native
Hawaiian and Pacific Islander Americans.

Female Asian Americans and White participants were
found to have COVID-19 vaccination safety concerns,
including how vaccination could interact with other
medical conditions.

Hagan COVID-19 Vaccination Cross-sectional Incarcerated Asian Americans and non-Hispanic Black
etal. Assesses COVID-19 vaccine distribution and acceptance Americans had reduced COVID-19 vaccination
(2021) differences among staff and incarcerated individuals in acceptance relative to other racial groups.

[40] the Federal Bureau of Prisons.

Kuter et al. COVID-19 Vaccination Cross-sectional Asian and White HCWs had greater COVID-19 vaccination
(2021) Understands COVID-19 vaccine perceptions among intention rates compared to other ethnic groups.

[37] health-care workers (HCWs). COVID-19 vaccination hesitation concerns included
newness of the COVID-19 vaccination and potential side
effects.

Lang et al. COVID-19 Vaccination Retrospective  Asian Americans and Pacific Islanders had the greatest
(2021) Evaluates COVID-19 vaccine initiation and completion cohort COVID-19 vaccination initiation rates relative to other
[38] rates in the active component in the United States military racial groups.

population. COVID-19 vaccination initiation increased with age, level of
education, and higher rank.

Malik et al. COVID-19 Vaccination Cross-sectional Asian Americans were more likely to report higher COVID-
(2020) Identifies factors that influence COVID-19 vaccine 19 vaccine acceptance compared to other racial groups.
[31] acceptance, risk perception, and trust in COVID-19-related Male gender, older age, and greater education levels were

information in the United States adult population.

Momplaisir COVID-19 Vaccination

et al.
(2021)
[39]

Nifio et al.
(2021)
[30]

Parente
et al.
(2021)
[44]

Park et al.
(2021)
[41]

Park et al.
(2021)
[32]

Determines racial and ethnic differences in COVID-19
vaccine hesitancy among HCWs.

COVID-19 Vaccination
Assesses COVID-19 vaccination intentions over an
extended period of time and across racial groups.
COVID-19 Vaccination
Identifies factors that influence COVID-19 vaccination
acceptance among health-care personnel.

COVID-19 Vaccination
Assesses COVID-19 vaccination concerns across Asian
American and Pacific Islander subethnic groups.

COVID-19 Vaccination
Examines COVID-19 vaccination willingness levels in Asian
American and Pacific Islander populations.

Cross-sectional

Retrospective
cohort

Cross-sectional

Cross-sectional

Cross-sectional

correlated with greater COVID-19 vaccination
acceptance.

Asian American and other minority HCWs reported greater
vaccine hesitancy compared to White HCWs.

Commonly cited vaccination concerns included side
effects, novelty of vaccine, and a dearth of COVID-19
vaccination knowledge.

Asian Americans and Pacific Islanders were found to have
greater COVID-19 vaccination intention rates relative to
other participants.

Greater COVID-19 vaccination acceptance was associated
with increased education levels, male gender, prior
influenza vaccination, and increased COVID-19 concern
levels.

Common concerns cited for COVID-19 vaccination
hesitancy included cost, general efficacy, and vaccine
safety.

Asian American subethnic group identity was associated
with COVID-19 vaccination concern levels.

COVID-19 vaccine side effects and overall safety were cited
as common vaccination concerns.

COVID-19 vaccination willingness levels were associated
with gender, sexual orientation, and age.
Native Hawaiians and Pacific Islanders had decreased
COVID-19 vaccination willingness levels relative to Asian
Americans.

Vaccine willingness varied by subgroups within the Asian
American and Pacific Islander populations.

(Continued)
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Author

(year) Purpose Study design Key findings

Shaw et al. COVID-19 Vaccination Cross-sectional Asian American and White HCWs had a greater probability
(2021) Understands COVID-19 vaccination willingness and of becoming vaccinated against COVID-19 relative to
[33] concerns among health-care personnel. other participant groups.

Older age and male gender were associated with greater
COVID-19 vaccine intention.

Sutton COVID-19 Vaccination Cross-sectional Asian American respondents had the greatest COVID-19
et al. Assesses COVID-19 vaccine acceptance in pregnant, vaccination acceptance rates compared to other racial
(2021) breastfeeding, and nonpregnant women populations. and ethnic groups.

[34]

Bailey COVID-19 Testing Retrospective  Asian Americans had a decreased probability of obtaining
et al. Describes COVID-19 testing and infection rates among cohort a COVID-19 test compared to White participants.
(2020) pediatric patients.

[18]

Ferguson  COVID-19 Testing Retrospective  Asian Americans veterans were less likely to obtain
et al. Assesses the relationship between COVID-19 testing rates  cohort a COVID-19 test compared to White veterans.

(2021) and demographic factors in a military veteran population. Native Hawaiian and Pacific Islanders did not have greater
[19] COVID-19 testing rates relative to White veterans.

Quach COVID-19 Testing & Practices Cross-sectional Asian Americans had low COVID-19 testing rates and
et al. Understand the Asian American COVID-19 experience, reported inability to locate testing sites.

(2021) including healthcare and social challenges faced. Asian Americans had high-risk avoidant behavior rates,
[20] such as avoiding public spaces.

Stockman  COVID-19 Testing & Practices Cross-sectional Racial and ethnic minority women had a decreased
etal. Identify racial and ethnic disparities of COVID-19 outcome likelihood of COVID-19 testing site awareness.

(2021) prevalence, stressors, fear, and preventive behaviors Asian, Native Hawaiian, or other Pacific Islander women

[49] among U.S. adult women. had a greater probability of engaging in preventative
behaviors such as self-isolation when ill and
handwashing with soap.

Chua et al. COVID-19 Practices Cross-sectional Asian American and Black families had decreased
(2020) Identify factors correlated with parent/guardian COVID-19 intentions of selecting in-person learning compared to
[45] schooling plans. online forms of schooling during COVID-19.

Cohen COVID-19 Practices Direct Asian Americans were more likely to correctly wear masks
et al. Examine factors correlated with mask-wearing adherence Observation relative to White participants.

(2021) and physical distancing. Cross- Female gender, older age, and living in high population
[46] sectional density locations were associated with greater correct
mask-wearing behaviors.

Hearne COVID-19 Practices Cross-sectional  Asian American participants had a greater likelihood of
et al. Evaluate the impact of race, ethnicity, and gender on mask-wearing relative to White participants.

(2020) mask-wearing rates.
[47]

Jelliffe COVID-19 Practices Cross-sectional Asian Americans were more likely to have awareness of
et al. Assess U.S. sick leave awareness and utilization, as well as and utilize paid sick leave.
(2021) demographical predictors of sick leave usage.

[48]

Alobuia COVID-19 Knowledge Cross-sectional Less than half of Asian American participants were
et al. Evaluates differences in COVID-19 knowledge, attitude, reported to have high COVID-19 knowledge scores.
(2020) and practice levels across racial groups. Increased education and income levels were associated
[50] with greater COVID-19 knowledge scores.

Jones et al. COVID-19 Knowledge Cross-sectional Asian Americans had a decreased likelihood of answering
(2020) Describes the variation of COVID-19 symptom:s, COVID-19 questions correctly relative to White
[51] knowledge, and beliefs across racial and ethnic groups. participants.

O’Shea COVID-19 Knowledge Cross-sectional  Asian Americans were found to have greater trust toward
et al. Assesses the impact of demographic factors on COVID-19 ordinary citizens than COVID-19 experts for coronavirus-
(2021) expert trust levels. related policy decisions.

[52]

Dennis COVID-19 Telemedicine Adoption Experimental ~ Asian Americans perceived COVID-19 screening chatbots
et al. Evaluates participant response after viewing COVID-19 agents as having greater benevolence and ability
(2020) screening chatbots. relative to White participants.

[57]

Eberly COVID-19 Telemedicine Adoption Retrospective  Asian American patients were less likely to use
et al. Determines telemedicine and video utilization disparities cohort telemedicine visits compared to White patients.
(2020) during COVID-19. Older age, female, and lower income patients had
[56] a decreased probability of utilizing video-based

telemedicine visits.

Hsiao et al. COVID-19 Telemedicine Adoption Retrospective  Asian American, as well as Black/African American and
(2021) Examines telemedicine disparities through analyzing Cross- Hispanic, patients significantly had a decreased
[55] COVID-19 patient telemedicine utilization patterns. sectional likelihood of utilizing telemedicine appointments,

including video-based visits.
Older, rural, and uninsured or self-pay patients were less
likely to have video-based telemedicine visits.

(Continued)
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Table 1. (Continued).

Author

(year) Purpose Study design Key findings

Meno et al. COVID-19 Telemedicine Adoption Cross-sectional Asian American, Native Hawaiian, and Pacific Islander
(2021) Describes telemedicine perceptions of Asian American, participants had a decreased likelihood of wanting
[54] Native Hawaiian, and Pacific Islander cancer patients. future telemedicine appointments compared to White

participants.

Wong COVID-19 Telemedicine Adoption Retrospective  Native Hawaiian patients were more likely to be seen in-
et al. Identifies factors that influence seizure clinic patient and person compared to White patients who had greater
(2021) perceptions of telemedicine care. prospective telemedicine utilization.

[53] cohort

Yuan et al. COVID-19 Telemedicine Adoption Cross-sectional Asian Americans, as well as Black and Hispanic participant
(2021) Evaluates the impact of shifting toward remote cardiology groups, patients had increased utilization of remote
[58] clinic visits on patient care access, medication clinic visits.

prescription, and diagnostic ordering. Patients with private insurance, as well as patients with
cardiovascular comorbidities, were associated with
greater virtual clinic visits.
isolating themselves when sick than other racial groups [49]. Jeliffe, likewise, found that Asian
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Americans had significantly higher awareness and uti-
lization of paid sick leave compared to other employ-
ees [48]. Stockman et al. also disclosed that APl women
were more likely to use soap when hand washing,
another important COVID-19 preventative behavior,
relative to other participants [49]. Chua et al. - focused
on understanding familial preferences for in-person
learning - detailed that Asian American families had
a decreased probability of sending their children to
schools for in-person learning during COVID-19 [45].
Overall, Asian Americans had high COVID-19 preventa-
tive behavior uptake relative to other racial groups.

Three articles reported on COVID-19 related knowl-
edge and information sources for Asian American popu-
lations [50-52]. Two studies revealed that Asian
Americans had less knowledge related to COVID-19 com-
pared to other racial groups [50,51]. Alobuia disclosed
that Asian American participants had lower levels of
COVID-19 knowledge compared to White participants;
Jones, likewise, demonstrated that Asian Americans had
a decreased probability of answering COVID-19 questions
correctly compared to a White participant group [50,511.
The question set gauged knowledge of COVID-19 pre-
ventative behaviors, transmission, and symptomatology
[51]. Greater COVID-19 knowledge levels were correlated
with higher levels of income and education [50]. O'Shea
revealed that Asian Americans expressed greater trust
toward ‘ordinary people’ than COVID-19 experts for
COVID-19 related policy decisions [52].

COVID-19 telemedicine adoption

Six articles focused on Asian American telemedicine
adoption levels during COVID-19 [53-58]. Four studies
disclosed that Asian Americans and Native Hawaiian &
Pacific Islanders expressed less acceptance of teleme-
dicine or digital forms of medical communication com-
pared to other racial groups [53-56]. Meno reported
that Asian Americans and Native Hawaiians and Pacific
Islanders had a decreased likelihood of having tele-
health visits compared to White participants; while
Hsiao disclosed a negative correlation between Asian
American race and telemedicine video utilization for
patient visits [54,55]. Wong and Eberly, likewise, dis-
closed that Asian American and Native Hawaiian
patients had a decreased likelihood of telemedicine
appointments compared to White patients at
a seizure clinic and academic health system, respec-
tively [53,56]. Greater provider bias and increasing
COVID-19 racial discrimination for the Asian American
population may help explain decreased telemedicine
rates [56]. Decreased income, female gender, and older
age were all associated with lower levels of video
telemedicine utilization [56].
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Interestingly, two studies revealed greater accep-
tance of technology-focused provider care and tele-
medicine usage in the Asian American population
compared to other ethnic groups. Dennis et al. dis-
closed that Asian Americans had greater levels of
trust and benevolence toward COVID-19 screening
chatbots compared to other racial groups, while Yuan
et al. reported that Asian Americans had a greater
probability of engaging in remote COVID-19 cardiol-
ogy ambulatory visits relative to White patients [57,58].
One potential rationale provided for increased chatbot
satisfaction is that certain populations felt increased
comfort when sharing information with an anonymous
chatbot, compared to conversing with a health-care
provider [57].

Study quality and risk of bias

Of the 32 studies incorporated for systematic review,
25 were cross-sectional studies, six were cohort stu-
dies, and one was a randomized trial. As appraised by
the reviewers, studies were relatively homogenous in
quality and risk of bias. Criteria and reviewer responses
used in evaluating study quality and risk of bias are
available in Figure 2.

The cross-sectional quality assessment study scores
ranged from 4/10 to 9/10 on the Newcastle-Ottawa
Scale (NOS) variant used by Modesti et al., marking the
studies selected as being poor to very good-quality
overall [59]. Cohort studies assessed with the NOS incor-
porated by Wells et al., appraised qualities ranged from
‘fair’ to ‘good’ [29]. The one randomized controlled trial
(RCT) assessed was found to have a low risk of bias
overall, with a minimal risk of bias arising from lack of
experimenter blinding. Thus, all the included studies
were rated at low risk of bias: NOS score greater than
or equal to 5 for cross sectional, at least “fair’ quality for
cohort, and low risk of bias for RCTs.

Discussion

Our systematic review is the first of its kind to evaluate
COVID-19 related practices and knowledge within the
Asian American population. The majority of the studies
reported greater COVID-19 vaccination willingness and
decreased COVID-19 testing for Asian Americans rela-
tive to other racial groups. Common COVID-19 vacci-
nation concerns among the Asian American
population included vaccination side effects, long-
term safety, and distrust of COVID-19 information
sources. Higher education levels were found to be
a key predictor in vaccine willingness; Asian
Americans had the greatest percentage of adults with
a college-level degree or higher across all U.S. racial
groups [60]. Additionally, Asian Americans had high
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levels of COVID-19 preventative behaviors - including
mask-wearing, hand washing, and social isolation -
compared to other ethnic and racial groups.
Contrastingly, Asian Americans had lower COVID-19
related healthcare knowledge and COVID-19 telemedi-
cine adoption levels relative to other participants.

Subpopulation COVID-19 vaccination concerns

Asian Americans had increased COVID-19 vaccination
willingness relative to other racial and ethnic groups.
However, despite this overall trend, the female Asian
American subpopulation reported high COVID-19 vac-
cine hesitancy levels. One possible explanation for
greater vaccine hesitancy among Asian American
females is side-effect concerns, especially potential
implications of current and future pregnancy. Due to
the relative novelty of the vaccine, there are limited
data on short- and long-term effects of the vaccine on
pregnancy; Van Spall reported that both pregnant and
lactating females were excluded from COVID-19 vacci-
nation clinical trials [34,61]. This theme is also seen in
the broader U.S. population; compared to male coun-
terparts, females were more likely to answer ‘no’ or
‘unsure’ when asked about COVID-19 vaccine inten-
tions both within the U.S. and globally [62,63].
Another factor that may play a role in female vaccine
hesitancy is the potential for adverse effects that could
impact child caretaking ability [63]. The differences in
COVID-19 vaccine willingness across Asian American
subpopulations, including females, highlight the need
to address specific vaccination concerns through tar-
geted educational campaigns and government
messaging.

Decreased Asian American COVID-19 testing

While Asian Americans showed greater acceptance of
the COVID-19 vaccine, multiple studies reported that
Asian Americans had lower COVID-19 testing rates
relative to other racial groups [20,64,65]. Potential
explanations include inaccessibility to testing sites
and decreased concern rates of contracting
Coronavirus [20]. Additionally, older Asian Americans
with limited English proficiency (LEP) may face lan-
guage challenges in trying to receive COVID-19 related
care such as COVID-19 testing [66]. Specific to the
veteran population, Tsai reported that Asian
Americans had a greater probability of being perma-
nently homebound relative to other racial groups, pre-
senting a potential physical ability deterrent to
receiving a COVID-19 test [67]. Additionally, decreased
COVID-19 contraction concern may also be linked to
high levels of Asian American COVID-19 preventative
behavior uptake; Asian Americans may have felt safer
due to reduced potential coronavirus exposure and
therefore did not feel the need to get tested.

Internal and external cultural factors influencing
COVID-19-related practices

Asian Americans were more likely to engage in
appropriate preventive behaviors in curbing the
spread of Coronavirus; behaviors including correct
mask-wearing, handwashing, and self-isolation were
more frequently observed in Asian American popu-
lations [20,46,47,49]. This difference in COVID-19
behaviors may stem from traditions and practices
of preventing illness prevalent in Asian cultures.
Before the COVID-19 pandemic, mask-wearing was
commonly observed in East Asian countries such as
China, Japan, Thailand, and Vietnam in response to
prior outbreaks and pollution [68-70]. For example,
Chinese mask-wearing policies trace back to the
governmental response to the Manchurian Plague
of 1910 [71]. Additionally, Chinese citizens were also
regularly subject to government-imposed social
quarantining during the 2004 SARS outbreak; uni-
versities and villages were placed under lockdown
to prevent further disease spread [72,73]. Well-
established preventative health behaviors present
in Asia may have influenced the high levels of pre-
ventative practices of Asian Americans during
COVID-19. An additional potential explanation of
elevated COVID-19 preventative behaviors in the
Asian American population may be due to the fact
that Asian families tend to live in multigenerational
households with older family members who are
often at higher risk of COVID-19 related hospitaliza-
tion and mortality [45,66,74,75]. Opting for virtual
school or engaging in social quarantine would help
reduce the possibility of infecting other family
members.

The increase in COVID-19 related xenophobia
and racial discrimination against Asian Americans
may also contribute to the increased COVID-19 pre-
ventative behavior rates [76-78]. Multiple forms of
racial discrimination increased during the COVID-19
pandemic, including vicarious and direct acts, con-
tributing to adverse mental health outcomes in the
Asian American population [79,80]. Examples of
direct racially discriminatory experiences include
physical violence and verbal abuse, while vicarious
acts included hearing about racially discriminatory
acts through media outlets and other individuals
[81]. One study attributed increased Asian
American stigmatization to the belief that Asian
Americans had a greater likelihood of contracting
COVID-19 [76]. Stockman et al. speak to the poten-
tial performative nature of engaging in COVID-19
preventative behaviors; Asian Americans may try to
combat COVID-19 scapegoating by engaging in pre-
ventative behaviors to mitigate racial bias [49]. One
example of this phenomenon was that Asian
Americans had a greater likelihood of having fear



to leave the household to purchase food products
compared to other racial groups during the COVID-
19 pandemic, citing increasing Asian American
racialized hatred as one driver of these behavioral
differences across groups [82].

Decreased COVID-19 knowledge

Multiple studies have reported that Asian Americans
had low levels of COVID-19-related healthcare knowl-
edge when compared to other racial groups [20,50].
Limited educational resources in a variety of Asian
languages may influence the ability of these popula-
tions to learn about the COVID-19 pandemic. With
greater than 33% of Asian Americans having LEP,
there may be language barriers in accessing COVID-
19 related resources; Bhutanese, Burmese, and
Vietnamese Americans may be especially impacted
due to high LEP levels [25,83]. While Asian Americans
were more likely to receive the COVID-19 vaccine and
engage in COVID-19 risk-avoidant behaviors, providing
culturally appropriate resources and disseminating
knowledge within Asian American communities are
critical during the ongoing pandemic.

Telemedicine challenges

Asian Americans had less overall telemedicine accep-
tance compared to other racial and ethnic groups.
Interestingly, Asian Americans have greater rates of
general technology usage than other racial groups
[84,85]. One potential explanation for these opposing
trends is the perceived lower quality of medical care
received through telemedicine by Asian Americans.
Multiple studies reported that Asian Americans experi-
enced lower patient satisfaction levels when interact-
ing with health-care providers in-person, with
potential reasons including inadequate listening and
patient involvement in treatment decisions [86-88].

Telemedicine may further exacerbate these com-
munication issues due to additional challenges in
communicating effectively with patients, including
the potential for health-care providers to miss non-
verbal patient cues [89,90]. Indeed, Agha found
that—for a veteran patient population attending pul-
monary medicine appointments—telemedicine visits
were more physician-focused, with the doctor driv-
ing the conversation, while the patient took a more
passive role during the session compared to in-
person appointments [91]. Liu, similarly, reported
that internal medicine physicians spent less time
with patients and utilized less empathetic behaviors
toward patients in telemedicine appointments when
compared to in-person visits; these behaviors were
strongly correlated with better physician—patient
interactions [92].
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The lack of culturally-enhanced patient care experi-
enced by Asian Americans in offline and online settings
may also explain the Asian American telemedicine
utilization discrepancy. In-person health-care provi-
der-patient interactions already have a number of
cultural challenges in providing effective physical and
mental health care for Asian Americans that may
become increasingly difficult in digital medical set-
tings. Multiple studies cited the importance of family
and familial dynamics in treating Asian American
patients [93,94]. There may be greater familial expecta-
tions to be included in treatment discussion and
options when compared to other racial groups [93].
Navigating this unique cultural context, health-care
providers may find it challenging to balance the
needs and desires of multiple stakeholders, in addition
to the patient. Chesla et al., similarly, detailed how
understanding the cultural context of food and diet
in Chinese American culture was an important part of
providing effective type 2 Diabetes treatment for
Chinese Americans [94]. In both cases, the ability of
health-care providers to take into account the cultural
context of their Asian American patients is critical in
providing the most effective form of medical care.

The technical challenges inherent to telehealth care
may contribute to difficulties in providing culturally
focused care to Asian American patients; Meno et al.
described how the rapid switch to telehealth appoint-
ments may have led to greater challenges in providing
culturally focused care [54]. LeRouge detailed the
inherent challenges for a health-care provider in ensur-
ing all technological quality requirements—System sta-
bility, environmental characteristics, and audio
quality-are being met while also ensuring that the
communication process with patients is effective [95].
The additional technological factors that influence tel-
emedicine appointment quality may negatively impact
health-care providers in attempting to have efficacious
discussions with Asian American patients in trying to
understand their unique cultural backgrounds and
how they might inform patient treatment.

Limitations

There were limitations in conducting a systematic
review. The ability to summarize data and outcomes
across studies was challenging due to the disparate
populations, outcome measures, and scales utilized
across studies, preventing a meta-analysis from being
conducted. The majority of studies being of a cross-
sectional study design also serves as a limitation, in
that the exposure and outcome are measured simulta-
neously, preventing a temporal relation from being
established. Additionally, positive-result selection bias
is a limitation; manuscripts that have positive out-
comes—as opposed to inconclusive results—have
a greater probability of being accepted for publication.
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Future research opportunities

While our study focused narrowly on the Asian American
population, future research efforts could concentrate on
COVID-19 related knowledge and behavior levels of Asian
populations in other locations, including in Asia and
Europe. Additionally, greater research efforts should be
conducted to understand COVID-19 healthcare-related
behaviors and knowledge in the Pacific Islander popula-
tion. Similarly, studies that focus on understanding sub-
ethnic group COVID-19 related behavior and knowledge
levels would be helpful in understanding the nuanced
differences present across groups within the heteroge-
neous Asian American population; further literature on
South Asian American origin groups is necessary. COVID-
19 vaccination booster uptake research in Asian American
and Pacific Islander populations should also be con-
ducted. As immunity gained from a COVID-19 vaccination
wanes within months, booster shots provide an addi-
tional protective layer against coronavirus during the
pandemic [96,971.

Conclusion

This systematic review informs public health officials
and clinicians of Asian American healthcare knowledge
and behaviors that slow COVID-19 transmission, as well
as telemedicine acceptance during the pandemic. By
having a better understanding of common COVID-19
vaccination concerns and factors associated with
greater vaccination uptake in the Asian American popu-
lation, public health officials can better target messa-
ging to address vaccine safety concerns and efficacy in
minority populations. Likewise, the recognition of high
levels of other COVID-19 preventative behaviors —
including social quarantine, handwashing, and mask-
wearing — and the cultural factors that may influence
them may be useful in developing strategies to boost
preventative behavior uptake in general and other min-
ority populations. Identification of the COVID-19 knowl-
edge gap within Asian American communities allows
government and nonprofit organizations to recognize
the importance of tailoring educational materials to the
heterogeneous Asian American population. Lastly, this
systematic review aids in understanding the unique
barriers health-care providers may face when interact-
ing with Asian American patients in telemedicine set-
tings during and after COVID-19.
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