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ABSTRACT

Background: Vaccine hesitancy hinders the management of preventable illnesses. Currently, there are gaps in public
health research on vaccine hesitancy among Muslim-Americans. There are few studies that examine Muslim-Americans
in multi-faith countries, like the U.S. and Canada.

Objective: We aimed to understand the extent of vaccine hesitancy among Muslim-Americans, as well as what factors
contributed to their health care decision making for vaccines.

Method: Participants were recruited through Facebook group posts. Seventy-three participants completed the online
Qualtrics survey. Sixty-five participants met the inclusion criteria of living in the United States for at least five years, be
eighteen years of age and identify as Muslim. Participants’ responses were collapsed into the following belief scores to
quantify subjective opinions from the survey: political leaning, religiosity, trust in public institutions, and vaccine
hesitancy.

Results: 71.4% were female, with an average age of 32 years. 80.6% were Asian, 9.7% were white or Caucasian, 3.2%
were Middle Eastern, 3.2% were mixed race, and 1.6% were Black or African American. 51.6% attained a graduate or
doctoral degree. 79.0% identified as Sunni, 9.7% were Shia, 6.5% were Sufi, and 4.8% did not associate with a sect.
96.8% received at least one dose of the COVID-19 vaccine. Participants who were older in age, had attained higher levels
of education, employed, unmarried, and identified with the Sunni sect were less vaccine hesitant. Most participants
(36.5%) were more likely to accept a vaccine if it had no reported safety issues. Participants were more likely to be
hesitant about vaccines with safety concerns or poor efficacy.

Conclusions: Results both align with and contradict previous studies conducted in Muslim majority and multi-faith
countries. This study found an association between Islamic sect and attitudes towards vaccines. While this is a unique
finding, it is exploratory. Follow up studies are necessary to gauge a larger, more diverse population of Muslim-
Americans. Based on this study’s findings, healthcare professionals can better promote vaccines by alleviating their
patient’s trust in public institutions. Clinicians must understand their Muslim patients’ fears about vaccination and address
misconceptions. Public health institutions must engage in culturally relevant community-level advocacy and education.
Mistrust by Muslim-Americans stems from a history of systemic discrimination, Islamophobia, and socioeconomic
barriers to adequate healthcare. Thus, solutions must emphasize improving healthcare access for Muslim-Americans and
helping them feel reassured about the healthcare system at large. We suggest incorporating translation services for better
communication. We recommend that clinicians emphasize positive attributes of vaccines that align with accepted beliefs
within Islam, such as protecting the community.
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INTRODUCTION

Vaccine hesitancy refers to delaying vaccination,
questioning their efficacy or expressing doubt in their
safety [1]. Vaccine refusal is the complete rejection of
vaccines [1]. Anti-vaccination sentiments are known to
increase the proliferation and death rates of preventable
illnesses, while also putting immunocompromised and
nonvaccinated populations at risk. There have been
studies, like those by Hossain et al. [2] and Sallam et al.
in 2021 [3], that were conducted in Muslim majority
countries. However, there is still no consensus on Muslim
communities as a whole group in multi-faith societies,
like the United States. Such studies focus on Muslim-
American subgroups. For example, Hearld & Budhwani
[4] studied Muslim-American women. Due to this
research gap, our study aimed to understand Muslim-
American vaccination trends. We hypothesized that
Muslim-Americans had similar vaccination trends and
factors for vaccine hesitancy as the larger American
populace.

Vaccine Hesitancy Trends in America

There are numerous trends in vaccine hesitancy and
denial among Americans. Parents who believed strongly
in vaccine adverse effects, distrusted institutions, had a
feeling of helplessness, questioned vaccine efficacy, or
desired bodily autonomy, were more likely to express
vaccine hesitancy or outright deny them for their children
[5]. University students were more likely to accept a
vaccine if they perceived that a vaccine-preventable
disease caused immense physical suffering or had a
family member who contracted the illness in the past [6].
Americans who distrusted public institutions, like the
CDC, were older in age, childless and less educated, and
were more likely to be vaccine hesitant [7]. In 2020, 6%
of parents were hesitant against routine childhood
vaccines and 25.8% were hesitant against flu vaccines [8].
Low efficacy and the potential risk of side effects were
cited as the most important factors for avoiding vaccines
[8]. Parents of lower socioeconomic status, Hispanic
heritage and fewer years of education were more likely to
be hesitant [8].

Vaccine Hesitancy Among Muslims

Most studies on vaccine hesitancy among Muslims were
conducted in Muslim majority countries. For example,

96.1% [9] and 80% [10] of Saudi parents supported
vaccination in 2021 and 2019, respectively. 92% [11]
and 88.4% [12] of Malaysian parents supported
vaccination in 2020 and 2017, respectively. Pakistani
parents in Taliban controlled areas were 23% to 39% less
likely to vaccinate their children compared to parents in
non-Taliban controlled areas [13]. 68.4% of Nigerian
mothers accepted vaccines [14]. Some studies combined
data from multiple countries. For example, Owoaje et al.
[15], who analyzed vaccine hesitancy trends in
Afghanistan and Nigeria. 18 Arab nations aggregated
vaccine acceptance rates of 29.4% and 30.9% in 2021
for COVID-19 and immunizations,
respectively [3]. Other studies contained samples from
countries with Muslim minorities, such as 61% of the
children in a Muslim-dominated area of Ethiopia
received regular vaccinations [16].

influenza

Knowledge Gaps

There are no consistent vaccine hesitancy trends in
Muslim communities living in multi-faith countries, like
the United States and United Kingdom [17]. Therefore,
most information about western Muslims is found in
secondary sources. For example, in 2017, there was a
highly publicized outbreak of measles in the Somalian-
Muslim diaspora in Minnesota. Public health officials
cited the increasing anti-vaccine sentiments within the
community as the primary cause of the outbreak [18].
Vaccine hesitancy studies in multi-faith countries
typically cast a wide net. For example, 65% of Irish and
69% of British people accepted vaccines in 2021 [19].
Unfortunately, religion was not studied in this sample,
so it’s unclear if there were any religious associations
with vaccine sentiments.

Themes

In past studies, there were several factors that influenced
Muslim parents’ willingness to vaccinate their children,
such as religious prohibitions [20], parental experience
[3], level of trust within public institutions [21], and
political affiliations [19]. For example, some Malaysian
parents were concerned about vaccine ingredients,
considering how certain vaccines utilize pork
byproducts during production and consuming pork
products is forbidden in the Islamic tradition [22].
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Methods
Study Design

We designed a cross-sectional, quantitative study.
Participants completed an online survey on the Qualtrics
platform; they were convenience and snowball sampled.
Data collection began in May of 2022 and was completed
2 months later in July. Because the study utilized an
online survey, the authors utilized the CHERRIES
framework [23]. A completed CHERRIES checklist can
be found in Appendix 1.

Questionnaire Tool

Appendix 2 contains the full questionnaire. The survey
was divided into 4 sections: demographics, religion,
political beliefs, health beliefs. The following belief
scores were created to quantify participants’ responses:
religiosity, vaccine hesitancy, trust in healthcare
institutions, and political ideology. Belief scores were
quantified by assigned questions, as listed in (Table 1).
Each question was scored using a Likert scale that was

associated with its answers. Health belief scores were
dependent variables. Generally, the higher the score, the
stronger the belief. For example, a score of 5 for
religiosity meant that the participant did not identify as
a religious Muslim, whereas 25, which is the highest
possible composite religiosity score, reflected an intense
devotion.

The only exception to this rule was the political beliefs
composite score, which analyzed the participant’s
political stance on a scale from extremely liberal to
extremely conservative. For example, participants with
a score of 30, the highest possible, identified as having
very conservative political and social beliefs. Not all
participants could answer the question that is denoted
with a superscript (*). It inquired about children, so child-
free participants were scored O for this question. The
questions that surveyed political beliefs were split into
the political beliefs score and trust in public institutions
score.

Score Name | Min | Max | #Q’s

Question Number

Religiosity

6 30 |6

13, 14, 15,16, 17, 18

Vaccine Hesitancy

7 40 |8

32,33, 35, 36, 37, 38, 39%, 40

Trust in Public Institutions

6 30 6 25,26,27, 28,30, 31
Political Beliefs
6 30 6 19, 20, 21, 22, 23, 24

Table 1. Description of composite scores in belief category

Participant Selection

A target sample size of 43 was determined from the following parameters:

* Study Group Design: One study group vs. population

* Primary endpoint: dichotomous

* Anticipated incidence: 70% known population, 50% study group

* Alpha (a): 0.05
* Power: 0.80 (Beta (B) = 0.20)
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Participants were required to be at least 18 years of age,
identify as a Muslim, and live at least 5 years in the U.S.
at the time of completing the survey. Since there are
immigrants to the United States who are Muslim, it was
necessary to set a limit on what this study defines as
“American.” Immigrants need a few years to acclimate
and identify as a member of their new country, so it was
necessary to have a set minimum amount of time to
establish how well someone identifies with their
residence. The inclusion criterion of 5 years was selected
since the naturalization process requires that all eligible
applicants for citizenship live in the country for at least 5
years [41]. Participants in the exclusion criteria did not
meet all the requirements for the inclusion criteria.

The participants were recruited through 10 Muslim-
oriented Facebook groups. Appendix 3 is the recruitment
message that was posted in the Facebook groups and
Appendix 4 lists the Facebook groups that received the
recruitment message. Interested individuals accessed the
survey using the link provided in the recruitment
message. In the recruitment message, participants were
encouraged to further spread information about the study
to other individuals in their social circles who met the
inclusion criteria. The recruitment message was posted on
the same date in May 2022, after which survey responses
were collected in Qualtrics. The survey was closed in July
2022. Selection of the Facebook groups was more
deliberate, because targeted recruitment could ensure a
higher chance of acquiring survey responses from the
inclusion criteria. Thus, groups with larger memberships
and more page activity were chosen over those that did
not have these qualities.

Analysis

All data analysis was completed on the IBM SPSS
Statistics 28 software. First, descriptive statistics were
obtained for the following demographic factors: age,
gender, race, highest level of education completed,
employment status, total combined household income
before taxes, marital status, number of children under the
age of 18, Islamic sect, political views, source of
healthcare information, and factors for vaccine hesitancy.
Normalcy was scrutinized. When a demographic variable
was skewed, it was transformed into a normal
distribution. The four belief scores were calculated for
each participant. The belief scores and the COVID-19
vaccination status were analyzed using T-tests and linear
regression testing to determine if there are associations
with the demographic variables. Additionally, correlation
was conducted with continuous output variables. Finally,

multiple regression analyses were conducted using the
bivariate significant values for each score. The
unadjusted model was created using the “Enter” preset
while the adjusted model utilized the “Backwards”
preset.

Ethical Considerations

Written informed consent for involvement in the study
and publication of this paper was obtained from all
subjects. The informed consent statement is in Appendix
5. The study was conducted in accordance with the
Declaration of Helsinki and approved by the Institutional
Review Board of the University of Texas in Tyler (IRB
#2022-030 on May 12, 2022). Participants volunteered
to be in the study; thus, they were not compensated. All
study data was collected anonymously.

Results

In April of 2022, a pilot study was conducted with five
individuals. After IRB approval, the website link to the
survey was disseminated online to Facebook groups.
Data collection began in May of 2022 and was
completed two months later. 73 responses were received.
65 met the required inclusion criteria. Since 43
participants were sought, the extra responses meeting the
inclusion criteria increased this requirement by 51%
(65/43).

Belief Score Distributions

The distribution of the vaccine hesitancy scores is shown
in Figure 1, showing a pronounced negative skew. Table
2 lists the means and standard deviations (SD) of all
belief scores. The skewness of each belief score is as
follows: -0.045 for religiosity, +0.269 for political
leaning, +0.645 for trust in public institutions, and -
1.192 for vaccine hesitancy. More participants with
increased feelings of vaccine hesitancy were represented
in the study. Thus, the data was transformed into a
normal distribution using the following equation:

Y (transformed vaccine hesitancy score) = SORT (40 —
vaccine hesitancy score)

Different transformations were tested to obtain a data
spread that most resembled a normal distribution. The
square root transformation reduced skewness to a greater
extent than cubed or inverse transformations, because
vaccine hesitancy scores that utilized the square root
transformation had a more pronounced normal
distribution compared to the other transformations. This
transformed data was used for statistical testing. The
transformed vaccine hesitancy score distribution is seen
in Figure 2.
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Belief Score Min Max Mean SD

Religiosity

6 30 17.55 6.22

Political Beliefs

6 24 14.18 4.47

Trust in Public Institutions

8 26 15.58 3.72

Vaccine Hesitancy

16 40 33.03 5.50

Table 2. Means and standard deviations (SD) of belief scores.

Of all belief scores, vaccine hesitancy had the highest mean relative to its score range. This implies that more participants
with increased feelings of vaccine hesitancy were represented in the study.

Frequency

15 20 25 30 35 40 45

Vaccine Hesitancy Score

Figure 1. Distribution of Original Vaccine Hesitancy Scores. This distribution exhibits a right-ward skew, supporting the
idea that more participants with increased feelings of vaccine hesitancy were represented in the study.
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Frequency

oo 1.00 200

3.00 400 5.00

Vaccine Hesitancy Score

Figure 2. Distribution of Transformed Vaccine Hesitancy Scores. This new distribution exhibits a stronger normal
distribution than the original distribution. The transformed data was utilized in all analyses.

Demographics & Bivariate Analysis on Belief
Scores

The frequencies and P-values of all demographic
variables and the belief scores are listed in Appendix 6.
For brevity and clarity, we report the statistically
significant findings in this paper. 45 participants (71.4%)
identified as female, and 17 (27.0%) as male. 1 (1.6%)
selected a gender identity of “other” . Because there was
only 1 participant who did not identify as either male or
female, and their response patterns were unusual, this
participant’s responses were removed. We found that sex
had no relationship with any of the belief scores.

The average age of participants was 32.0+10.8 years. The
median age was 28.5 years. The youngest participant was
19 and the oldest was 71. Age was associated with trust
in public institutions and vaccine hesitancy: As one aged,
the less hesitant one becomes. 50 participants (80.6%)
identified as Asian, 6 (9.7%) as white or Caucasian, 2
(3.2%) as Middle Eastern, 2 (3.2%) as mixed race, and 1
(1.6%) identified as Black or African American. 1
participant (1.6%) selected “other,” but did not specify a
racial identity. Asian race was marginally associated with
trust in public institutions. 32 participants (51.6%)
attained a graduate or doctoral degree, 24 (38.7%) had a
bachelor’s degree, 4 (6.5%) had some post-secondary
education but no degree, 1 (1.6%) had a high school

diploma or equivalent, and one (1.6%) had an associate
degree. Education was associated with trust in public
institutions and vaccine hesitancy; with a higher
education level, there is less hesitancy.

Participants reported their combined household income
before taxes in 2021. The average income was
$121,383.87. The minimum income reported was $0 and
the maximum income was $1,500,000. In examining the
distribution, income was left skewed by +6.28, with
more participants reporting lower incomes. Two data
points with an income of $0 and one data point with an
income of $1,500,000 were removed from the
transformed dataset, because they were strong outliers
and worsened the data skewness.

32 participants (50.8%) were employed or self-
employed, 7 (11.1%) were not employed and not looking
for work, 4 (6.3%) were not employed and
were currently looking for work, 2 (3.2%) were retired,
17 (27%) were students, and 1 (1.6%) was unable to
work. Employment status was associated with trust in
public institutions and vaccine hesitancy. 32 participants
(51.6%) were married and 25 (40.3%) were single and
never married. 3 participants (4.8%) were in a
relationship and not married, 2 (3.2%) were divorced.
Marital status was significantly associated with vaccine
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hesitancy, with married participants more hesitant. 20
participants (32.3%) reported having children under the
age of 18 in their household while 42 participants (67.7%)
did not. 49 participants (79.0%) identified as Sunni, 6
(9.7%) were Shia, 4 (6.5%) were Sufi, and 3 (4.8%) did
not associate with any sect of Islam. Religious sect was
associated with vaccine hesitancy; Sunnis were less
hesitant of vaccines than non-Sunnis.

35 participants (55.6%) received most of their healthcare
information from a licensed healthcare professional, 18
(28.6%) obtained it online, 3 (4.8%) utilized print media,
1 (1.6%) utilized radio, and 1 (1.6%) utilized television. 5
(8.1%) reported they used “other” sources. They received
most information from scholarly sources, like peer
reviewed journals, or clinical resources, like UpToDate.

61 participants (96.8%) received at least one dose of the
COVID-19 vaccine, while 2 (3.2%) did not. Participants
indicated their most important factor in receiving a
vaccine. 23 (36.5%) were more willing if a vaccine had
no safety issues. 8 (12.7%) were more willing if a vaccine
did not cause potential allergies. 6 (9.5%) if a vaccine was
free or low cost. 4 (6.3%) were more willing if a vaccine
had no potential for causing autism or any other illness. 4
(6.3%) if vaccines had no pork-based ingredients. 4
(6.3%) were more willing because someone close to them
had an illness. 2 (3.2%) were more willing because the
people around them were receiving vaccines. Of the 12
participants (19%) who selected “other” as their most
important factor for receiving a vaccine, 4 were more
willing if the vaccine “actually prevented the disease,” 3
if there was proven scientific research and evidence for a
vaccine, 2 if a vaccine had no side effects and 2 if they
knew a vaccine could protect other people. 1 participant
reported there was not one factor but rather many factors
that affected their decision, and one participant reported
they would get any vaccine recommended by their
healthcare provider.

Additionally, participants reported on their most
important reason for avoiding a vaccine. 15 participants
(23.8%) were less likely to attain a vaccine if it had other
safety issues not listed in the survey. 15 (23.8%) were less
likely if they knew a vaccine was less efficacious, 8
(12.7%) if a vaccine had a potential for causing autism or
any other illness. 7 (11.1%) selected “other” as an
important factor for avoiding a vaccine. 7 (11.1%) were
less likely if a vaccine caused potential allergies, 6 (9.5%)

if a vaccine was expensive, 5 (7.9%) if a vaccine
contained pork-based ingredients, and 4 (6.5%) who
reported they had no reasons for avoiding a vaccine.

Correlation Analyses

Because age and income were continuous variables,
correlation analyses were completed. We analyzed
untransformed age and income values with each belief
scores. Appendix 7 shows all findings for the parametric
Pearson and non-parametric Spearman correlation. There
was a significant positive Pearson correlation of age,
household income, and religiosity score with the political
beliefs score. Also, there was a significant positive
Spearman correlation of age and religiosity score with
the political beliefs score, income with religiosity score,
and trust score with vaccine hesitancy. Because
Spearman correlations are less sensitive to large outliers,
there is a loss of statistical significance between income
level with the religiosity score and political score. The
strongest correlation is between the religiosity score and
the political beliefs score (+.593).

Multiple Regression Analyses

Because none of the demographic variables were
statistically significant on the religiosity and political
beliefs scores, in the bivariate analysis, we did not
complete multiple regression analyses on these scores.
Appendix 8 and Appendix 9 show the multiple regression
analyses for trust and vaccine hesitancy scores using two
models. We discuss the statistically significant findings
further.

Trust in Public Institutions

Model 1 compared the trust score with the statistically
significant variables from the bivariate analysis. Model 2
compared the trust score with statistically significant
variables and the other belief scores. In Model 1,
participants older than 28.5 years were marginally more
likely to have higher trust scores, controlling for race,
education level, and employment status. In Model 2,
participants with lower vaccine hesitancy scores were
marginally more likely to have higher trust scores,
controlling for the six other independent variables. Age
ceased to be important in Model 2. 6.3% of the variability
in trust was attributed to the four demographic variables
in Model 1 (R*>=0.063). 17.4% of the variability in trust
was attributed to the four demographic variables plus the
three other health belief scores in Model 2 (R? = 0.174).
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Vaccine Hesitancy

Model 1 tested the hesitancy score with the statistically
significant variables from the bivariate analysis. Model 2
tested the trust score with the statistically significant
variables and the other belief scores. According to Model
1 and Model 2, participants with a graduate or a doctorate
degree were more likely to have higher hesitancy scores.
This finding contradicts that of the T-test bivariate
analyses. Moreover, Model 2 showed that participants
with higher trust scores were marginally more likely to
have lower vaccine hesitancy scores, with education
remaining significant, controlling for all other variables.
10.2% of the variability in vaccine hesitancy was
attributed to the five demographic variables in Model 1
(R?>=10.102). 17.9% of the variability in vaccine hesitancy
was attributed to the five demographic variables plus the
three other health belief scores in Model 2 (R? = 0.179).
Lastly, there was no association between the vaccine
hesitancy score and whether a participant received at least
one dose of the COVID-19 vaccine.

Psychometric Testing

Since this study relies heavily on responses obtained from
an online survey, we completed internal validity testing.
The McDonald’s omega total for each belief score is as
follows: religiosity = 0.893, political beliefs = 0.466,
vaccine hesitancy = 0.864, trust in public institutions =
0.733. Internal validity testing was also completed using
Cronbach alpha, which revealed the following scores:
religiosity = 0.893, political beliefs = 0.600, vaccine
hesitancy = 0.865, trust in public institutions = 0.792.
Thus, the calculated belief scores on religiosity, vaccine
hesitancy, and trust in public institutions reflected the
most internal consistency. The low McDonald’s omega
and Cronbach’s alpha for the political beliefs score may
be due to participants interpreting questions differently or
holding contradictory political and social attitudes. After
all, individuals may not regard every aspect of a
sociopolitical ideology with the same manner. There is
diversity within individuals’ political beliefs.

Discussion

The goals of this study were to determine the factors that
influenced vaccine hesitancy among Muslim-Americans
and give healthcare providers a clear picture on how to
address vaccine hesitancy with their Muslim patients, by

learning about its prevalence and the socioeconomic
factors that contribute to it. We hypothesized that vaccine
hesitancy in Muslim-Americans follows anti-vaccination
trends within the United States.

Demographic Factors

As age increased, vaccine hesitancy decreased, as
confirmed by some studies [19, 28, 34, 35, 36] and
contradicted by others [31, 32, 33]. More educated
participants were less vaccine hesitant, which was
supported by the multiple regression analysis. Similar
relationships were found in some studies [3, 28, 35, 36]
but contradicted in others [37]. Employed participants
were less vaccine hesitant, which aligned with some
previous research [28, 29] and not in others [30].
Furthermore, previous studies have reported that
unmarried participants were more vaccine hesitant [28,
29, 36] which contradicts the findings of this study and
others [31]. Lastly, participants who identified as Sunni
were less vaccine hesitant than those who were non-
Sunni. No other study was found to have discussed
hesitancy trends among Muslim sects, so this study was
the first of its kind to determine statistically significant
differences in vaccine acceptance between Sunnis and
non-Sunnis. Ideally, more research will be conducted in
the future to further elucidate the connection between sect
and hesitancy. Only 9.7% of the sample represented Shias,
whereas it’s estimated that 15%-20% of Muslim-
Americans are Shia [57]. So, the differences in vaccine
hesitancy compared to Sunnis is more of a speculative
finding than one that is a proven public health trend.

Belief Scores
Religiosity

Income had a positive correlation with religious beliefs.
There is no recent data on the connection between high
income and stronger religious adherence compared with
the findings of this study. In the last Religious Landscape
Survey by the Pew Research Center from 2014,
participants with higher incomes were less likely to attend
religious services, have strongly associated beliefs in their
faith or even align themselves with a particular religion
[43]. So, while the findings of this study do not
correspond with general trends between socioeconomic
status and the extent of religious belief, any relationship
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between the two among Muslim-Americans is
speculative. We do not have a strong theoretical
framework on how income influences religiosity and vice
versa. Additionally, participants with stronger religious
beliefs favored more right leaning political, economic,
and social ideologies. This aligns with general trends, like
Americans with stronger religious leanings tend to follow
conservative civic ideologies [44]. Because Muslim-
Americans express and experience their religion in
different ways, depending on sect and cultural
background, it is difficult to determine what factors
influence the extent of religiosity on other factors. While
religiosity did not have a statistically significant
relationship with trust in public institutions, a similar
study on Muslim-Norwegians showed that the degree of
religiosity worsened trust in the government and media
[54].

Political Beliefs

Older age and higher income correlated with more
conservative ideology in this study. While adults tend to
have stable political beliefs over time, those who
transition in their beliefs as they age are more likely to go
from left leaning to right leaning [44].

Trust in Public Institutions

Participants were less likely to accept vaccines if they
perceived that the institutions associated with them were
not trustworthy or did not have the best interests of the
public. The multiple regression analysis and other studies
supported this [5, 7, 21, 26, 27, 44]. This finding was not
surprising, as there are a multitude of factors that
influence how Muslim-Americans perceive vaccines and
the healthcare industry. These include but are not limited
to socioeconomic barriers of healthcare access, systemic
discrimination, Islamophobia and culturally uninformed
health services [47].

For example, Muslim-Americans felt that the government
limited COVID-19 relief to their communities and non-
profit organizations because of racist policies. These
feelings of discrimination by the government aligned with
a lack of trust in institutions. Even so, leaders from
Muslim non-profit organizations were more likely to
distrust the state government if they resided in a state with
a strong Republican influence [51]. This aligns with other
opinion polls, where Muslim-Americans expressed more

trust in President Joe Biden and expressed low approval
ratings for President Donald Trump compared to other
religious groups [54]. Moreover, there are historical
barriers to developing trust. For example, pregnant Arab
women had worse birth outcomes after September 11,
2001 (9/11), due to the increased stigma around Muslims
at this time [50]. The Patriot Act promoted intrusive
surveillance of Muslim-American communities, which
further isolated them and created an environment of
paranoia. Three Muslim charities were labelled as
terrorist organizations and eventually shut down [51]. In
studies both in the U.S. and abroad, discriminatory
socioeconomic and political policies create poor health
outcomes for Muslims [47].

Unusual Findings

One association contradicted itself. Increased trust in
public institutions and more education was associated
with less vaccine hesitancy, but more education was not
associated with higher trust scores. In an ideal scenario,
more education would lead to more trust in public
institutions and less vaccine hesitancy. The transformed
vaccine hesitancy score data may have created this
inconsistency. There was a positive association between
trust in public institutions and more education with the
untransformed data; however, the association became
negative when untransformed vaccine hesitancy scores
were analyzed with trust scores and education level. An
explanation for this effect modification may originate in
healthism, which refers to the “beliefs, behavior and
expectations of the articulate, health-aware and
information-rich middle-classes” [51]. Supporters of
healthism may favor holistic, natural remedies over those
of conventional medicine. They may view modern
technology, especially that of vaccines, as unnatural and
introducing unnecessary risks. Healthism is underpinned
by a deep distrust of public institutions in favor of
alternatives. Supporters usually have a plethora of
unproven health information and research to refute
conventional medical research. In this situation, it is the
overabundance of false information that creates vaccine
hesitancy, not the lack of well-documented evidence
supporting vaccination.

Considerations, Limitations & Strengths

Online surveys with convenience sampling allow
researchers to cast a wide net to attain participants with
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very little effort for recruitment. However, they pose
problems with information validation. If a participant had
at least one response that was an extreme outlier (£ 3
standard deviations from the mean) or showed abnormal
reporting patterns, all their responses were removed from
the data analyses. This explains why only 62 participants
were included in the final analysis, despite 65 participants
meeting the inclusion criteria. Moreover, participants
were asked about their opinions on vaccines for
themselves, not for others, so there may be differences
between how a person views vaccines for themselves or
for someone else.

Additionally, the survey was not distributed as widely as
intended. Twenty-five Facebook groups were selected for
distribution; however, only 10 disseminated the survey
and they were dominated by South Asian and Sunni
Muslims. To put this in context, only 1.6% of survey
participants identified as Black or African American, but
they make up 20% of Muslim population in America [45].
Also, the sample size was smaller than similar studies on
vaccine hesitancy. However, the calculated minimum
sample size for this study was 43, so the acquired 62
responses was higher than the smallest necessary sample.
There may have been a more representative sample if
Facebook advertisements were utilized, but this would
have introduced new limitations, like increased study
costs and high rates of survey attrition [46]. Unfortunately,
Qualtrics did not provide completion data for this study’s
survey, so an adequate comparison cannot be made.

Even so, there may be sampling bias. The lead author of
this study is a South Asian Sunni woman in the medical
field, who shared the survey in personal and academic
circles. Thus, educated individuals with the means of
accessing reliable health information resources, primary
care physicians and healthcare services were
overrepresented. Muslim-Americans practice in diverse
ways. We inquired about halal vaccine ingredients, but
this question may be interpreted in differing ways,
depending on one’s sect, cultural background, and
religiosity. Also, there is a social desirability bias for this
study’s questionnaire. There is a possibility that
participants implicitly overreported positive belief scores,
like the extent of their religiosity. These discrepancies
impacted the findings of this survey because there are
statistically significant associations between education
level and trust in public institutions with vaccine

hesitancy.

Lastly, there was a possibility that the multiple regression
underestimated the effects of racial identity on vaccine
hesitancy. Participants volunteered to share their
opinions, so there may be recall bias, a Hawthorne effect,
or incorrect recollections. There are numerous
unmeasured confounding factors, like language barriers,
previous experience with the American healthcare system
and immigration background, which can influence belief
scores. Unfortunately, it is difficult to quantify these
factors into objective findings since they are subjective
opinions.

To offset these limitations, the study had several
analytical strengths. First, skewed variables were
transformed into a normal distribution. Second, while the
independent samples T-tests compared the means of the
belief scores, the multiple regressions reduced the effect
of confounding variables. The multiple regression
models compared demographic and confounding
variables. Lastly, internal validity testing strengthens
analyses on religiosity, vaccine hesitancy, and trust belief
scores. A proposed future study would aim to improve the
diversity of the sample and the sample size.

Recommendations

Overall, public health scientists must have compassion
and empathy when engaging the public on vaccination.
Healthcare is a deeply personal choice that reflects one’s
background, personal history, and beliefs. We show that
distrust in public institutions increases vaccine hesitancy.

Thus, there must be transparency at all levels of public
health infrastructure [47]. Government agencies can
dispel misinformation about vaccines and communicable
diseases through campaigns and advocacy [48].
Healthcare providers should utilize accessible language
when educating their Muslim patients on the risks and
benefits of vaccination. This can include incorporating
brochures or translation services [47]. Also, by
understanding vaccine hesitancy factors for each patient,
clinicians can address individual concerns and
personalize the healthcare experience [48].

We show that there are differences in vaccine acceptance
between two major Islamic sects. While our sample size
is small, there is so little information on specific vaccine
hesitancy patterns among Muslim-American. This data is
the first step in extrapolating Muslim-American
healthcare patterns among different sects and in-groups.
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While public health research focuses on determining
broad healthcare trends in distinct groups, we believe our
study is best suited as a primer for further questioning
[53]. We aim for our study to also highlight pitfalls in
recruiting participants online, so similar studies in the
future can avoid our mistakes and obtain a more
representative sample of Muslim-Americans. Moreover,
the discrepancy in vaccine hesitancy between Sunnis and
Shias, while a weak relationship, is an interesting
speculation. Are Shias truly more vaccine hesitant or is
this explained by their underrepresentation in the study?
We hope our findings generate more interest in further
studying if and to what extent Shia Muslim-Americans are
vaccine hesitant. Even though our findings are
preliminary, it highlights how a portion of the population
can contain much diversity within itself. Clinicians should
aim for proactive discussions with their Shia patients, as
they should with all of their Muslim patients, by
addressing concerns with vaccination early, dispelling
misunderstandings, and reaffirming patients’ decision to
vaccinate [47].

Finally, we recommend the use of culturally appropriate
community-level outreach [49]. For example, public
health outreach led by women would be more acceptable
to female Muslim-Americans [48]. Also, since Islam has
a diverse cultural tradition, mainstays of Muslim belief
across all sects should be emphasized when developing
advocacy strategies. For example, HPV can be transmitted
by non-sexual contact, so an HPV wvaccine can be
beneficial for monogamous or celibate young patients
[48]. This is a better approach than simply telling Muslim-
American patients how HPV causes cervical and anal
cancers [47]. Overall, we recommend against overly
moralizing vaccines as it can alienate patients and cause
further hesitancy. While it’s easy for healthcare workers to
express frustration at those who harbor anti-vaccination
sentiments, it’s important to remember that all people are
pulled by their own biases and conflicts of interest. Thus,
it is necessary to have a sense of optimism and remain
proactive in developing people’s trust in vaccines.
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