
© 2023 The Authors. Published by Elsevier Inc. on behal
ventive Medicine Board of Governors.
This is an open access article under the CC BY-NC-ND
RESEARCH ARTICLE
From the 1Depar
Medicine, New Y
Equity, NYU Gro

Address corre
ulation Health, N
8th Floor, New Yo

2773-0654/$3
https://doi.org

f of The American Journal of P

license (http://creativecommon
The Health Implications of Perceived Anti-Muslim
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Introduction: Anti-Muslim discrimination in the U.S. has increased exponentially since 2001, but
the impact of anti-Muslim discrimination has yet to be fully examined because of limited data avail-
able on this topic and population. The objectives of this study were to (1) examine the association
between perceived anti-Muslim discrimination and health risk behaviors, with depressive symp-
toms as a potential mediator, among South Asian Muslim Americans and (2) examine the associa-
tion between other forms of perceived discrimination and health risk behaviors, with depressive
symptoms as a potential mediator, among South Asian Muslim Americans.

Methods: Data were collected using an online survey, which was disseminated on subscriber
e-mail lists for organizations that serve South Asian or Muslim communities. Participants were
asked about perceived discrimination, depressive symptoms, diet, physical activity, tobacco use,
and alcohol consumption. Data were analyzed using structural equation modeling in Mplus 8.

Results: Societal anti-Muslim discrimination had a positive association with depressive symptoms
(0.19, p<0.05), as did interpersonal anti-Muslim discrimination (0.20, p<0.05) and other forms of
discrimination (0.22, p<0.05). None of the discrimination scales were associated with dietary pat-
terns, tobacco use, or alcohol consumption.

Conclusions: Study results demonstrated a link between discrimination and depressive symptoms.
Further research is needed to examine associations with other adverse health outcomes and poten-
tial buffers against discrimination.
AJPM Focus 2023;2(4):100139. © 2023 The Authors. Published by Elsevier Inc. on behalf of The American Jour-
nal of Preventive Medicine Board of Governors. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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INTRODUCTION

South Asian Americans (SAAs), who can trace their
ancestry to Bangladesh, India, Pakistan, Nepal, Maldives,
and Sri Lanka, are one of the fastest growing subgroups
of Asian Americans in the U.S.1 Epidemiologic data on
this population indicate a heightened risk for chronic
diseases, specifically Type 2 diabetes (23.3%) and hyper-
tension (men: 25.7%, women: 24.3%).2,3 Risk factors for
these chronic conditions include a genetic predisposi-
tion, higher rates of central obesity, tobacco use, alcohol
consumption, low physical activity, and diet.4−6
Researchers have focused on these risk factors for Type
2 diabetes and hypertension among SAAs, but a gap
remains in our knowledge of discrimination as a contrib-
uting factor. Discrimination is particularly salient to the
re-
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lived experiences and health of SAAs because they are
the second largest ethnic group of Muslim Americans
(MAs), a religious minority that faces frequent interper-
sonal and structural forms of anti-Muslim
discrimination.7,8 This study examined the associations
between discrimination and depressive symptoms and
health risk behaviors among South Asian MAs
(SAMAs).

South Asian and Muslim American Experiences
With Discrimination
There is a long history of discrimination directed toward
South Asians (SAs) and MAs in the U.S. Given the over-
lapping identities and shared experiences with discrimi-
nation, this section will provide an overview of
discrimination directed toward SAs and MAs. Examples
include immigration laws from the 1800s restricting
immigrants from Asian countries on the basis of country
of origin and sex, denial of U.S. citizenship to SAs and
Muslims, miscegenation laws that barred interracial
marriages, workplace discrimination, and hate crimes
against individuals and houses of worship.9−11 Visible
markers of identity (i.e., wearing of religious garments)
have been implicated in targeted verbal and physical
attacks against SAAs of all ethnic and religious back-
grounds, most notably Muslim women who wear head-
scarves and Sikh men who wear turbans.12−14 Anti-
Muslim discrimination is an additional facet of discrimi-
nation experienced by SAAs, including bias incidents
directed toward Muslims and non-Muslim SAs.8 As
defined through an adaptation of a dictionary definition
of Islamophobia, anti-Muslim discrimination refers to
an irrational fear of, aversion to, or discrimination
against Islam or people who practice Islam and people
perceived as being Muslim.15,16

The stigmatization of Muslims as inherently violent
people, people opposed to Western values, and back-
ward people has contributed to an increase in anti-Mus-
lim discrimination since 2001. The U.S. Equal
Employment Opportunity Commission reported a 250%
increase in discrimination claims from MAs in the
months after the September 11 attacks.17 Employment
discrimination against Muslim, Sikh, Middle Eastern,
and SA communities continued in the years after Sep-
tember 11, leading the U.S. Equal Employment Oppor-
tunity Commission to create a specific code to track
employment discrimination against these groups and
file lawsuits on behalf of some complainants (approxi-
mately 90 lawsuits).17 Along with workplace discrimina-
tion motivated by anti-Muslim discrimination, the
Federal Bureau of Investigation has documented
increased hate crimes, defined as criminal acts motivated
by religious-based bias against an individual, residence,
school, or place of worship against Muslims and people
perceived as Muslims in the period after September 11
(481 reported incidents in 2001 compared with 28 in
2000) and during the 2016 election (307 in 2016 com-
pared with 154 in 2014).7,18,19 Other examples of anti-
Muslim discrimination include bullying of Muslim stu-
dents and government surveillance and profiling of
Muslim communities.20−27 The diversity of SAMAs as
related to ethnicity, nativity, and SES has important
implications for experiences with intersectional discrim-
ination beyond anti-Muslim discrimination.12,28,29 This
is reflected in gendered anti-Muslim attacks on visibly
Muslim women who are perceived as easy targets and
stereotyped as being oppressed and unintelligent and
government surveillance and profiling of Muslim men
who are perceived as violent and national security
threats.30 These examples illustrate oppressive systems
(e.g., sexism, anti-Muslim discrimination) shaping the
experiences of people with overlapping social identities
(gender and faith). Other salient identities include gen-
erational trauma (trauma from the partition of India
among older SAMAs) and SES, such as education level,
occupation, English proficiency, and household income,
which shape access to resources and experiences with
discrimination.31−33

Stress, Discrimination, and Health
Chronic stress, such as discrimination, can cause sig-
nificant health consequences owing to the body’s
physiologic response and related behavioral changes.
Exposure to stressful stimuli can activate the hypo-
thalamic−pituitary−adrenocortical axis, resulting in
the release of stress hormones and increased blood
glucose levels.34,35 Elevated levels of stress have been
associated with a range of adverse medical outcomes,
including preterm birth, low birth weight, and cardio-
vascular disease.36−38 Behavioral problems may also
arise from stress, including psychological distress,
insomnia, over- or undereating, fatigue, headaches,
and substance abuse such as increased consumption
of alcohol and other drugs.39,40 Other relevant factors
in the pathway between discrimination and poor
health include mental health, specifically depression
and anxiety.41 Symptoms of depression may include
poor dietary habits, low physical activity, and
increased tobacco use and alcohol consumption. The
cumulative effects of stress-related symptoms and
resulting behavioral changes may increase the risk of
developing Type 2 diabetes and hypertension.42

Research on the health implications of discrimination
has demonstrated that it is associated with poor mental
health outcomes among SAs and MAs and with poor
dietary habits among SAAs.20,43−46 Other studies have
www.ajpmfocus.org
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indicated that anti-Muslim discrimination is associated
with preterm birth, low birth weight, and low healthcare
utilization.47−49 Despite increasing anti-Muslim dis-
crimination in the past 20 years, the impact of this par-
ticular form of discrimination has yet to be fully
examined because of limited data on this topic and
population.50,51
Study Aims
On the basis of previous research establishing a connec-
tion between anti-Muslim discrimination and poor men-
tal health (e.g., depression) among MAs, this cross-
sectional study assessed the patterns of discrimination
linked to health risk behaviors for Type 2 diabetes and
hypertension among SAMAs.20,52 Using structural equa-
tion modeling, symptoms of depression were examined
as a potential mediator in the study models, given the
potential direct impact of discrimination on depressive
symptoms and the indirect impact of discrimination
through depressive symptoms on health risk behaviors.
Specifically, symptoms of depression may include
increased alcohol consumption and tobacco use, poor
dietary habits, and low physical activity, which can be
indirectly shaped by discrimination.53 The research aims
of this study were to (1) examine the association between
perceived anti-Muslim discrimination and health risk
behaviors, with depressive symptoms as a potential
mediator, and (2) examine the association between other
forms of perceived discrimination and health risk behav-
iors, with depressive symptoms as a potential mediator.
METHODS

Study Sample
Data were collected using an online survey developed on
the Qualtrics platform. The study’s recruitment strategy
employed a convenience and snowball sampling
approach to recruiting potential participants. The survey
was disseminated on listservs and social media platforms
for groups that serve SA or Muslim communities by the
organization staff or the principal investigator. Partici-
pants were requested to forward the study invitation to
their contacts. Questions were only available in English,
and participation in the study was restricted to partici-
pants who self-identified as MA. Participants were
offered the opportunity to enter a raffle for an iPad Air
as an incentive, which was offered through a separate
online form from the survey to ensure that participant
responses were not linked to identifiable information
required for the raffle.
A total of 347 MAs participated in the survey, and a

subsample of SAMA participants was used for this study
(n=173). Data were collected from May to July 2019.
December 2023
Measures
General discrimination scale. The Everyday Discrimi-
nation Index (EDI) assesses perceived discriminatory
treatment on the basis of a person’s background. As
described by William et al. in 1997, “The use of ‘per-
ceived discrimination’ is not intended to dismiss or dele-
gitimize the experiences of people who experience
discrimination, but rather to reflect measurement chal-
lenges related to under- and overreporting of discrimi-
natory incidents, and in some cases participants not
knowing the motivation behind harsh or discriminatory
actions.” The EDS begins by asking, In your day-to-day
life, how often do any of the following things happen to
you? Examples of instrument items include people act as
if they’re better than you and you’re called names or
insulted. The response scale for each item uses a 6-point
Likert scale (range: almost everyday [5] to never [0]).
After answering these items, participants selected the
reason they felt they were treated in a discriminatory
manner (e.g., ancestry, gender, religion). The average of
index items was calculated because this approach is not
affected by missing responses, unlike a total of item
responses, which is influenced by missing responses.54

This scale has a Cronbach’s alpha of 0.91 with Asian
Americans.55 In this study, the EDI had a McDonald’s
omega estimate of 0.91, and principal component analy-
sis indicated a 1-component model.
Perceived anti-Muslim discrimination. Anti-Muslim

discrimination was assessed using 2 distinct scales: the
Interpersonal Anti-Muslim Discrimination Index
(IAMDI) and the Societal Anti-Muslim Discrimination
Index (SAMDI).16 The IAMDI measures interpersonal
incidents of anti-Muslim discrimination and begins by
asking, We are interested in whether the following events
ever happened to you, or you felt happened to you,
because you are Muslim. Examples of instrument items
include You have been physical attacked because you’re
Muslim and You are stopped for additional security
screenings at the airport because you are Muslim. One
scale item assesses intersectional discrimination as
related to experiences with anti-Muslim discrimination
and xenophobia (Someone tells you to ‘go back to your
county’ or to ‘go back to where you came from’). Items
are answered using a 6-point Likert scale (range: This
event never happened to me [0] to This event happened
and I was extremely upset).
The SAMDI assesses how Muslims are treated and

perceived in the U.S. This begins by stating The following
items are about how Muslims are treated and perceived
in the U.S. Examples of index items include In the U.S.,
non-Muslims perceive Muslims as being dangerous and
Muslim women who wear Islamic clothes are often har-
assed in public. One scale item addresses gendered anti-
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Muslim discrimination as directed toward Muslim
women (In the U.S., non-Muslims perceive Muslim
women as being oppressed). This index uses a 6-point
Likert response scale (range: Strongly disagree [0] to
Strongly agree [5]). Item responses were averaged, and
each instrument was assessed individually. The McDo-
nald’s omega estimates of the anti-Muslim discrimina-
tion indexes in this study were 0.89 (SAMDI) and 0.75
(IAMDI). Principal component analysis for the indexes
yielded 1-component models for both.
Health risk behaviors. A compilation of questions

from the National Health Interview Survey, National
Health and Nutrition Examination Survey, California
Health Interview Survey, and Finnish Diabetes Risk
Form were used to assess diet and physical activity.56−58

Respondents were asked how they would compare their
exercise routine with those of others of their age (range:
a lot more active [4] to a lot less active [0]) and how
many days in the past 7 days they were active for at least
30 minutes. In relation to diet, respondents were asked
to rate how healthy their diet is (range: excellent [4] to
poor [0]) and how frequently they consume vegetables,
fruit, fried foods, soda, and dessert weekly (range: 0 days
to 7 days). Responses to questions regarding consump-
tion of fruits and vegetables were averaged to create a
healthy food variable and an unhealthy food variable
created using the average of items regarding fried foods,
soda, and dessert. The reliability of this combination of
questions is unknown. The McDonald’s omega estimate
of the healthy food variable was low (0.62), as it was for
the unhealthy food measure (0.56).
A total of 14 questions from the 2018 Centers for Dis-

ease Control and Prevention’s National Health Interview
Survey were used to assess current use of tobacco prod-
ucts.58 Culturally appropriate names for smokeless
tobacco (e.g., paan, bidi, gutka, hookah) were added
from a study on tobacco use among SAAs to capture the
use of all forms of smokeless tobacco.6 Participants were
asked how frequently (range: every day [4] to not at all
[0]) they use each tobacco product and the highest
response to these questions was selected as a measure of
maximum tobacco use of any product. The tobacco use
questions have a sensitivity ranging from 33.3% to 100%
within SAAs.6

The first 2 questions from the 10-item self-reported
Alcohol Use Disorders Identification Test were used to
determine alcohol consumption patterns.59 Participants
were asked how frequently they have an alcoholic drink
(range: never [0] to 4 or more times a week [4]) and
how many drinks they have in a typical sitting (range: 1
or 2 [0] to 10 or more [4]). Responses to these questions
were used to calculate an estimate of monthly alcohol
consumption.
Depressive symptoms scale. The 20-item Center for
Epidemiologic Studies Depression Scale Revised (CESD-
R) was used to assess depressive symptoms.60,61 Scale
items include questions about common depressive
symptoms (e.g., sadness, fatigue, agitation) (How often
have you felt this way in the past week or so?). Each item
is answered using a 5-point Likert scale (range: not at all
or less than 1 day [0] to nearly everyday for 2 weeks [4]).
The CESD-R has a Cronbach’s alpha of 0.92 and was
assessed as a factor in the analysis.62 Confirmatory factor
analysis of the CESD-R in this study yielded poor fit
indices (Root Mean Square Error of Approximation
[RMSEA]=0.09, Comparative Fit Index [CFI]=0.79,
Standardized Root Mean Square Residual [SRMR]
=0.07), which may be due to the number of items in this
scale. The CESD-R had a high-reliability estimate of 0.95
using the McDonald’s omega estimate.
Covariates. Participants were asked close-ended ques-

tions regarding demographic traits: age, race/ethnicity,
sex, education level, average household income, country
of birth, nativity, years living in the U.S. for participants
born outside of the U.S., health insurance status, and
religious visibility as defined by the number of Islamic
garments regularly worn in public (e.g., hijab, abaya,
niqab, thobe). Participants had the option to skip any of
the study questions (prefer not to answer or don’t know/
not sure), which were coded as missing.

Statistical Analysis
First, descriptive statistics were used to assess the socio-
demographic characteristics of participants. Second,
principal component analysis was used to examine index
measures, and McDonald’s omega estimate was used to
determine the reliability of indexes. Finally, structural
equation modeling was used to assess the association
between anti-Muslim discrimination and health risk
behaviors, with depressive symptoms as a potential
mediator (Figure 1). The anti-Muslim indexes were
included in the model separately and then simulta-
neously with the EDI (Figure 2).
Direct and mediated pathways were examined simul-

taneously in the path analysis. Health risk behaviors
were assessed separately by type (physical activity, diet,
tobacco use, alcohol consumption). Covariate variables
included sociodemographic questions. Model fit was
assessed using the following fit indices and thresholds:
RMSEA (≤0.06), SRMR (≤0.08), and CFI (≥0.95).63

Missing data were included and accounted for using full
information maximum likelihood. The Mplus MLR
analysis option was used for all models because this
form of maximum likelihood is robust to non-normality.
Data were analyzed using SAS University, JASP 10.2,
and Mplus 8.
www.ajpmfocus.org



Figure 1. Study Model 1.
CESD-R, Center for Epidemiologic Studies Depression Scale Revised.
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Ethics
The University of Maryland, College Park’s IRB
approved this study on March 3, 2019. Consent was
obtained using an electronic document on the first page
of the online survey, which detailed the study objectives,
potential risks and benefits of participation, and the con-
tact information for the principal investigator; the Uni-
versity of Maryland, College Park’s IRB; and telephone
numbers for obtaining free, confidential counseling in
Figure 2. Study Model 2.
CESD-R, Center for Epidemiologic Studies Depression Scale Revised.

December 2023
case participants felt upset recollecting discriminatory
encounters while answering survey questions.
RESULTS

Sample Demographics and Health Risk Behaviors
Demographic information of participants is detailed in
Table 1. Most participants were aged 18−24 (27.8%)
and 25−34 (38.2%) years and female (64.7%), most had



Table 1. Sample Demographics (n=173)

Characteristic n %

Age, years

18−24 48 27.8

25−34 66 38.2

35−44 36 20.8

45−54 11 6.4

55−64 5 2.9

≥65 7 4.1

Prefer not to answer 0 0

Sex

Male 60 34.7

Female 112 64.7

Intersex 0 0

Other 1 0.6

Prefer not to answer 0 0

Education

Less than high school 1 0.6

High school/GED 6 3.5

Trade/technical/vocational 0 0

Some college 13 7.5

Associate degree 6 3.5

Bachelor’s degree 50 28.9

Some postgraduate work 12 6.9

Master’s degree 54 31.2

Professional or doctoral degree 31 17.9

Prefer not to answer 0 0

Household income ($)

<25,000 13 7.5

25,000<50,000 17 9.8

50,000<75,000 31 17.9

75,000<100,000 22 12.7

100,000<125,000 17 9.8

125,000<150,000 14 8.1

≥150,000 42 24.3

Prefer not to answer 17 9.8

Health insurance

Yes 155 89.6

No 14 8.1

Prefer not to answer 4 2.3

Country of birth

The U.S. 83 48

Outside of the U.S. 89 51.4

Prefer not to answer 1 .6

Years living in the U.S. (non−U.S.-
born participants) (n=89), year

<1 1 1.1

1−3 6 6.7

4−6 7 7.8

7−9 6 6.7

≥10 70 77.8

Prefer not to answer 0 0

(continued on next page )

Table 1. Sample Demographics (n=173) (continued)

Characteristic n %

Number of Islamic garments worn

0 90 52

1 61 35.3

2 11 6.4

3 2 1.2

4 3 1.7

5 0 0

6 1 .6

7 0 0

8 0 0

Prefer not to answer 5 2.9

6 Ahmed and Islam / AJPM Focus 2023;2(4):100139
some form of health insurance (89.6%), and most held a
bachelor’s degree or higher (85%).
Responses to diet, physical activity, tobacco use, and

alcohol consumption are presented in Table 2. There
was a range of responses to a question asking about
physical activity in comparison with responses from
other people of their age. The average consumption of
healthy food was higher than that of unhealthy food.
The prevalence of tobacco use and alcohol consumption
was low in the sample.

Perceived Anti-Muslim Discrimination and Health
Each anti-Muslim index was assessed individually with
the health outcomes of interest. The first models exam-
ined the associations among interpersonal anti-Muslim
discrimination, depressive symptoms, and health risk
behaviors (Table 3 and Figure 1). Interpersonal anti-
Muslim discrimination was positively associated with
depressive symptoms (range of estimates=0.18−0.20,
p<0.05), which was seen across all 7 models. Discrimina-
tion was not associated with physical activity, dietary
patterns, tobacco use, or alcohol consumption. Discrimi-
nation had a positive, direct association with rating of
diet (0.29, p<0.05) but had a negative mediated relation
through CESD-R (�0.50, p<0.01).
Next, associations among societal anti-Muslim dis-

crimination, depressive symptoms, and health risk
behaviors were examined (Table 4 and Figure 2). Similar
to the interpersonal anti-Muslim discrimination model
results, societal forms of anti-Muslim discrimination
were positively associated with depressive symptoms
(range of estimates=0.17−0.19, p<0.05). Societal anti-
Muslim discrimination was not associated with physical
activity, diet, tobacco use, or alcohol consumption.
The model fit was moderate overall, with the RMESA

being within the acceptable range (<0.06) for all models,
most SRMR estimates within the ideal threshold <0.08,
and CFI falling short of the accepted value (>0.95)
www.ajpmfocus.org



Table 2. Diet, Physical Activity, Tobacco Use, Alcohol Consump-
tion, Discrimination, and CESD-R

Measure n or value

Exercise comparison n=140

A lot more active 16

A little more active 29

About as active 37

A little less active 32

A lot less active 26

Prefer not to answer 0

Physical activity in the past 7 days n=140

7 13

6 5

5 20

4 15

3 27

2 18

1 11

0 23

Prefer not to answer 8

Cigarettes n=120

Every day 4

Most days 0

Some days 0

Rarely 2

Not at all 113

Prefer not to answer 1

E-cigarettes n=140

Every day 0

Most days 0

Some days 1

Rarely 5

Not at all 133

Prefer not to answer 1

Cigars n=140

Every day 0

Most days 0

Some days 0

Rarely 2

Not at all 136

Prefer not to answer 2

Pipes n=140

Every day 0

Most days 0

Some days 5

Rarely 9

Not at all 124

Prefer not to answer 2

Smokeless n=140

Every day 0

Most days 0

Some days 0

(continued on next page )

Table 2. Diet, Physical Activity, Tobacco Use, Alcohol Con-
sumption, Discrimination, and CESD-R (continued)

Measure n or value

Rarely 1

Not at all 137

Prefer not to answer 2

Self-rating of diet n=140

Excellent 11

Very good 24

Good 60

Fair 37

Poor 7

Prefer not to answer 1

Healthy food consumption in the past 7 days

Range 0−14
Median 10

Mean 9.18

Unhealthy food consumption in the past 7
days

Range 0−21
Median 5

Mean 5.79

Maximum use of any tobacco product n=139

Every day 4

Most days 0

Some days 5

Rarely 9

Not at all 121

Frequency of alcohol consumption n=140

≥4 times a week 2

2−3 times a week 6

2−4 times a month 8

Monthly or less 10

Never 113

Prefer not to answer 1

Number of drinks consumed n=140

≥10 0

7, 8, or 9 0

5 or 6 2

3 or 4 7

1 or 2 16

0 113

Prefer not to answer 2

Monthly alcohol consumption

Range 0−99
Median 0

Mean 2.48

Everyday discrimination

Range 0−45
Median 10

Mean 10.59

Interpersonal anti-Muslim discrimination

Range 0−36

(continued on next page )

December 2023
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Table 2. Diet, Physical Activity, Tobacco Use, Alcohol Con-
sumption, Discrimination, and CESD-R (continued)

Measure n or value

Median 9

Mean 9.95

Societal anti-Muslim discrimination

Range 0−95
Median 61

Mean 54.74

CESD-R

Range 0−80
Median 4

Mean 9.81

CESD-R, Center for Epidemiologic Studies Depression Scale Revised.
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across all models. The poor CFI estimates were most
likely due to low correlations among the study variables
because the CFI fit index is a comparison between the
study model and null model where paths are nonsignifi-
cant, and weak study model correlations contribute to
poor fit on this particular estimate.64

Other Forms of Discrimination and Health
In the final analysis, models were run using all 3 discrim-
ination scales (EDI, IAMDI, and SAMDI) as indepen-
dent variables to examine their associations with
depressive symptoms and health risk behaviors (Table 5).
The EDI had a positive association with depressive
Table 3. Unstandardized (Standardized) Direct and Indirect Estim

Dependent variables CESD-Rb

Exercise comparisona

0.15 (0.09) 0.19 (0.28)*

Physical activity in the past 7 daysa

0.48 (0.17) 0.18 (0.27)*

Self-rating of dieta

0.29 (0.22)* 0.19 (0.27)*

Healthy food consumption in the past 7 daysa

�0.14 (�0.06) 0.20 (0.29)*

Unhealthy food consumption in the past 7 daysa

�0.15 (�0.09) 0.19 (0.28)*

Maximum use of tobacco producta

�0.07 (�0.07) 0.20 (0.30)**

Monthly alcohol consumptiona

1.42 (0.09) 0.18 (0.27)*

Note: Boldfaces indicate statistical significance (*p<0.05 and **p<0.01).
This table is the model depicted in Figure 1. Modification suggestions were e
items in the CESD-R scale that are related to each other. These modification
aSee model path a in Figure 1.
bSee model path b in Figure 1.
cSee model path c in Figure 1.
CESD-R, Center for Epidemiologic Studies Depression Scale Revised; CFI, c
SRMR, standardized root mean square residual.
symptoms (range of estimates=0.20−0.22, p<0.05), but
neither of the anti-Muslim indexes had significant paths
with depressive symptoms. Societal anti-Muslim dis-
crimination was related to reduced physical activity in
comparison with the physical activity of other people of
the participants’ ages (�0.42, p<0.05), but paths were
nonsignificant for EDI and interpersonal anti-Muslim
discrimination.
EDI was associated with physical activity (0.70, p<0.05),

whereas exposure to societal anti-Muslim discrimination
was negatively associated with physical activity (�0.94,
p<0.05). Exposure to interpersonal anti-Muslim discrimi-
nation had a direct positive association with rating of diet
(0.36, p<0.05), but societal anti-Muslim discrimination
was negatively associated with rating of diet (�0.32,
p<0.05). Discriminatory incidents had a negative-medi-
ated pathway through depressive symptoms on the rating
of diet (�0.50, p<0.05). None of the discrimination scales
were associated with dietary patterns, tobacco use, or alco-
hol consumption. The fit indices of models were moderate
overall. The RMSEA estimates were within the excellent
range, SRMR values were acceptable for most of the mod-
els, and CFI estimates were low as expected given low
model variable correlations.
DISCUSSION

The study findings yielded mixed results in terms of the
associations between discrimination and health
ates of Interpersonal Anti-Muslim Discrimination (n=173)

Through CESD-Rc RMSEA CFI SRMR

�0.24 (�0.1) 0.05 0.89 0.07

�0.09 (�0.02) 0.05 0.88 0.07

�0.50 (�0.27)** 0.05 0.87 0.07

�0.46 (�0.14) 0.05 0.88 0.08

0.46 (0.19) 0.05 0.88 0.07

�0.06 (�0.04) 0.05 0.87 0.06

�1.39 (�0.06) 0.05 0.87 0.07

mployed to improve the overall fit of the model, specifically in regard to
indices were implemented one by one and used for all study models.

omparative fit index; RMSEA, root mean square error of approximation;

www.ajpmfocus.org



Table 4. Unstandardized (Standardized) Direct and Indirect Estimates of Societal Anti-Muslim Discrimination (n=173)

Dependent variables CESD-Rb Through CESD-Rc RMSEA CFI SRMR

Exercise comparisona

�0.23 (�0.12) 0.17 (0.22) �0.12 (�0.05) 0.05 0.88 0.06

Physical activity in the past 7 daysa

�0.39 (�0.12) 0.17 (0.22) 0.27 (0.06) 0.05 0.87 0.07

Self-rating of dieta

�0.08 (�0.05) 0.17 (0.22) �0.37 (�0.20) 0.05 0.87 0.06

Healthy food consumption in the past 7 daysa

�0.34 (�0.13) 0.18 (.22) �0.44 (�0.13) 0.05 0.87 0.08

Unhealthy food consumption in the past 7 daysa

0.000 (0.000) 0.17 (0.22) 0.40 (0.17) 0.05 0.87 0.07

Maximum use of tobacco producta

�0.004 (�0.003) 0.19 (0.24) 0.12 (�0.08) 0.05 0.87 0.06

Monthly alcohol consumptiona

1.80 (0.10) 0.17 (0.21) �1.66 (�0.08) 0.05 0.86 0.07

Note: Boldfaces indicate statistical significance (p<0.05).
This table is related to Figure 1.
aSee model path a in Figure 1.
bSee model path b in Figure 1.
cSee model path c in Figure 1.
CESD-R, Center for Epidemiologic Studies Depression Scale Revised; CFI, comparative fit index; RMSEA, root mean square error of approximation;
SRMR, standardized root mean square residual.
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outcomes. Exposure to interpersonal and societal forms
of anti-Muslim discrimination was associated with
depressive symptoms, which has been confirmed in
prior studies on SAs and MAs.20,46 Interpersonal anti-
Muslim discrimination was associated with rating of
diet. However, interpersonal discrimination was not
associated with dietary patterns, and this association was
partially mediated by depressive symptoms; therefore,
this atypical association may be due to other factors
beyond the scope of this study. Neither form of anti-
Muslim discrimination was associated with dietary pat-
terns, tobacco use, or alcohol consumption. These non-
significant results may be due to the extremely low
prevalence of these health risk behaviors in the sample
and insufficient power to detect significant associations.
Prior research has indicated generational differences in
tobacco use among SAs, and because this sample was
primarily younger, this may explain the low prevalence
of tobacco use.65 Underreporting may be a factor as well
owing to religious prohibitions against consumption of
alcohol.
In models assessing other forms of discrimination, the

inclusion of 3 distinct discrimination scales resulted in
interesting findings. The EDI was associated with
depressive symptoms, but significant associations were
not seen with either anti-Muslim discrimination index.
Structural differences between the scales may explain
varying relations in the model paths because the EDI
first asks about experiences with mistreatment and then
the primary reason why the participants felt that they
December 2023
were mistreated. This 2-step approach allows partici-
pants to think of mistreatment generally without a spe-
cific impetus behind incidents, which may reflect an
indirect measure of perceived intersectional discrimina-
tion.66 Given that the sum of intersectional discrimina-
tion will have a greater impact than a specific form of
discrimination, these results were expected.28 This find-
ing may reflect the overlapping social identities of
SAMAs (e.g., immigration status, ethnicity, socioeco-
nomic level) and resulting experiences with intersec-
tional discrimination.
Other notable results from the models include societal

anti-Muslim discrimination being associated with a
decline in physical activity in comparison with those of
others of the same age as the participant and physical
activity in the past 7 days, which partially confirms that
discrimination is associated with health risk behaviors.
The lack of significant associations between interper-
sonal anti-Muslim discrimination and physical activity
may be explained by the pervasiveness of societal anti-
Muslim discrimination at all levels of American society
and, as a result, its greater impact on Muslims. Con-
versely, the EDI was associated with physical activity in
the past 7 days. The positive association between the
EDI and physical activity is unexpected and may be
explained by the moderating effects of beneficial coping
mechanisms.
The negative associations between depressive symp-

toms and diet and discrimination and diet were
expected on the basis of the literature regarding harmful



Table 5. Unstandardized (Standardized) Direct and Indirect Estimates of Discrimination Indexes (n=173)

Discrimination scales Dependent variables CESD-R Through CESD-Rg RMSEA CFI SRMR

Exercise comparison

— — �0.25 (�0.10) 0.05 0.87 0.06

Everydaya 0.16 (0.11) 0.21d (0.37)* — — — —
Interpersonalb 0.22 (0.13) 0.02e (0.03) — — — —
Societalc �0.42 (�0.21)* 0.04f (0.06) — — — —

Physical activity in the past 7 days

— — �0.24 (�0.05) 0.05 0.86 0.07

Everydaya 0.70 (0.28)* 0.20d (0.35)* — — — —
Interpersonalb 0.39 (0.13) 0.02e (0.03) — — — —
Societalc �0.94 (�0.28)** 0.04f (0.05) — — — —

Self-rating of diet

— — �0.50 (�0.27)** 0.05 0.86 0.07

Everydaya 0.10 (0.09) 0.21d (0.36)* — — — —
Interpersonalb 0.36 (0.28)* 0.02e (0.03) — — — —
Societalc �0.32 (�0.21)* 0.04f (0.05) — — — —

Healthy food consumption in the past 7 days

— — �0.55 (�0.17) 0.05 0.86 0.08

Everydaya 0.39 (0.21) 0.21d (0.37)* — — — —
Interpersonalb �0.19 (�0.08) 0.02e (0.03) — — — —
Societalc �0.44 (�0.17) 0.05f (0.06) — — — —

Unhealthy food consumption in the past 7 days

— — 0.55 (0.23) 0.05 0.86 0.07

Everydaya �0.24 (�0.17) 0.22d (0.38)* — — — —
Interpersonalb �0.05 (�0.03) 0.02e (0.03) — — — —
Societalc 0.13 (0.07) 0.04f (0.06) — — — —

Max use of tobacco product

— — �0.02 (�0.01) 0.05 0.86 0.06

Everydaya �0.07 (�0.08) 0.21d (0.37)* — — — —-

Interpersonalb �0.02 (�0.02) 0.02e (0.04) — — — —
Societalc 0.02 (0.02) 0.05f (0.06) — — — —

Monthly alcohol consumption

— — �2.40 (�0.11) 0.05 0.85 0.07

Everydaya 2.64 (0.21) 0.20d (0.36)* — — — —
Interpersonalb �0.49 (�0.03) 0.02e (0.03) — — — —
Societalc 0.67 (0.04) 0.04f (0.05) — — — —

Note: Boldfaces indicate statistical significance (*p<0.05 and **p<0.01).
This table is the model depicted in Figure 2.
aSee model path a in Figure 2.
bSee model path b in Figure 2.
cSee model path c in Figure 2.
dSee model path d in Figure 2.
eSee model path e in Figure 2.
fSee model path f in Figure 2.
gSee model path g in Figure 2.
CESD-R, Center for Epidemiologic Studies Depression Scale Revised; CFI, comparative fit index; RMSEA, root mean square error of approximation;
SRMR, standardized root mean square residual.

10 Ahmed and Islam / AJPM Focus 2023;2(4):100139
coping mechanisms arising from discrimination.39,67

However, the positive association between interpersonal
discrimination and rating of diet was unusual and not
supported by past studies. It should be noted that none
of the discrimination scales were associated with dietary
patterns; therefore, the significant associations between
discrimination and rating of diet should be interpreted
with caution.
This study advances our understanding of the health

implications of anti-Muslim discrimination by focusing
on a particular ethnic group of MAs and examining
health risk behaviors and mental health outcomes.
www.ajpmfocus.org
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Findings from this study confirm those of previous
results establishing a link between anti-Muslim discrimi-
nation and poor mental health.20,68 Although paths
between discrimination and health risk behaviors were
nonsignificant, these results do not preclude an associa-
tion between anti-Muslim discrimination and poor
health because future studies may establish a link. It is
important to note that the study sample has high SES in
terms of education levels, household income, and health
insurance and is relatively young. These factors may mit-
igate potential health risk behaviors arising from dis-
crimination because of knowledge regarding healthy
coping mechanisms, access to supportive resources (e.g.,
health care, including behavioral health services and
social networks), and the ability to understand and navi-
gate stressful situations. Cardiovascular risk is high
among SAs, so there is the possibility that despite access
to resources and healthy behaviors, SAs may still experi-
ence poor health outcomes.

Limitations
This is one of the few studies to examine the associations
between anti-Muslim discrimination and health risk
behaviors among SAMAs and serves as an important
first step in assessing the health implications of anti-
Muslim discrimination. Given the diversity of MAs, it is
critical that researchers focus on a specific group of Mus-
lims (by race/ethnicity, gender, nativity) in recognition
of the varying health concerns and experiences with dis-
crimination. The use of scales specifically for measuring
anti-Muslim discrimination is a strength of this study
because it provides a direct examination of anti-Muslim
discrimination and how this particular form of bias can
be harmful.
Limitations of this study include the use of an online

survey to collect data and the survey only being offered
in English, which restricts participation to English-profi-
cient participants with Internet access. This has signifi-
cant implications for the experiences reflected among
study participants because SAMAs with limited English
proficiency and Internet access may have varying experi-
ences with discrimination, navigating healthcare sys-
tems, and specific health needs. Another limitation is
that although poor diet, low physical activity, tobacco
use, and alcohol consumption can be symptoms of
depression, these health risk behaviors can occur on
their own. Furthermore, the use of self-reported data
and recruitment of a convenience sample contributed to
bias in the data and a nonrepresentative sample of
SAMAs. Given the challenges of recruiting a random,
representative sample of a minority population that
makes up only 1.1% of the total U.S. population and the
absence of religious affiliation questions in national
December 2023
health surveys, research on MAs may be restricted to
convenience samples for the time being.8 Finally, there is
a significant amount of within-group diversity among
SAMAs. The heterogeneity of SAMAs is seen in varying
socioeconomic levels and health outcomes.4,69−72 The
challenges of achieving a sufficient sample size for 1 sub-
ethnic population led to the aggregate sampling strategy
for this study.50
CONCLUSIONS

Increasing available data on MAs and corresponding
disaggregated data on ethnic groups (e.g., SAs, African,
and Arab Americans) are crucial for furthering our
understanding of anti-Muslim discrimination. National
health data sets rarely ask participants about their reli-
gious affiliation. The inclusion of a religious identity
question in national health surveys would not only facili-
tate research on MAs but will also facilitate studies on
religious-based discrimination in general because Mus-
lims and other minority groups (e.g., Jewish and Sikh
Americans) are facing an increase in hate crimes.19,73

The case for adding this question is tied to the need
for expanding our conceptualization of health disparity
populations, which, as defined by the National Institute
on Minority Health and Health Disparities, includes
racial/ethnic minorities, underserved rural populations,
socioeconomically disadvantaged populations, sexual
and gender minorities, and populations characterized by
≥2 of these descriptors.74 Given the increase in hate
crimes against Muslims, Jews, and Sikhs and the estab-
lished link between discrimination and poor health, it is
imperative that religious minority groups be added to
the list of health disparity populations to solicit the
resources needed to understand health disparities among
religious minorities.
Considerations for future studies on anti-Muslim dis-

crimination include examining other psychosocial out-
comes (e.g., anxiety, anger) and health risk behaviors
associated with discrimination and continuing to exam-
ine other health outcomes (e.g., preterm birth, hyperten-
sion, anxiety) that may arise from anti-Muslim
discrimination. Other factors to consider include inter-
sectional discrimination given the overlapping social
identities of MAs and resulting experiences with multi-
ple systems of oppression (e.g., sexism, racism, xenopho-
bia, anti-Muslim discrimination).24

Another important area of further inquiry is potential
buffers to discrimination, which is an overlooked gap in
much of the literature. Long-term solutions to address-
ing discrimination, such as policies to support and pro-
tect minority communities, will take time to implement.
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In the meantime, it is vital that interventions to counter
the harmful impacts of discrimination be enacted. To
design effective interventions, potential buffers to dis-
crimination must be identified and assessed, such as
social support, identity formation, and mental health
services. Considering the various environments where
bias incidents take place (e.g., schools, workplaces,
neighborhoods), interventions should be developed and
tested for a variety of locations. Drawing attention to the
impact of anti-Muslim discrimination on MAs is critical,
as is offering solutions to mitigate the harmful impacts
of anti-Muslim discrimination.
Despite the known linkages between discrimination

and health, our understanding of the health implications
of anti-Muslim discrimination is limited. MAs have
dealt with anti-Muslim discrimination for decades with-
out any substantial support or understanding of their
experiences. The time for improving our knowledge of
the health implications of anti-Muslim discrimination
and designing and implementing interventions to sup-
port MAs is long overdue. Combating bigotry is a long-
term objective requiring a significant investment of time
and resources, and the public health field can contribute
to these initiatives through research drawing attention to
the harmful impacts of discrimination and evaluating
the efficacy of interventions to support stigmatized com-
munities.
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