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Abstract: The COVID-19 pandemic has contributed to anxiety and depression in many communities
across the United States. Here, we have focused on a sample of Houston-based Middle Eastern
and North African (MENA) residents and assessed the prevalence of anxiety and depression in
this community. The 7-item Generalized Anxiety Disorder and the 9-item Patient Health Question-
naires were used to identify the prevalence and severity of anxiety and depression, respectively.
A sociodemographic, general health, and COVID-19 survey was used for a multivariable logistic
regression model to determine predictors of anxiety and depression. The outcome of interest was
“minimal/mild” versus “moderate/severe” anxiety and depression. A total of 368 participants
completed the survey, with 24.73% reporting “moderate/severe” anxiety and 31.79% reporting “mod-
erate/severe” depression. Male participants were less likely (OR = 0.29, 95% CI = 0.12, 0.75) to have
“moderate/severe” anxiety compared to females. Respondents with self-reported depression were
more likely (OR = 3.41, 95% CI = 1.33, 8.83) to have “moderate/severe” depression. Participants
who reported having “Excellent/Good knowledge” about the prevention of COVID-19 spread were
less likely (OR = 0.37, 95% CI = 0.15, 0.93) to have “moderate/severe” depression, and less likely
(OR = 0.22, 95% CI = 0.07, 0.64) to have “moderate/severe” anxiety, compared to those who had
“average/poor/terrible” knowledge. Identified predictors may be critical for designing culturally
sensitive interventions to improve the healthcare of MENA Americans.

Keywords: COVID-19; anxiety; depression; MENA Americans

1. Introduction

Mental health disorders are currently among the leading causes of the health-related
burden. According to the Center for Behavioral Health Statistics and Quality, the lead
Federal government agency for behavioral health data and research, an estimated 1 in 5
United States (US) adults (43.6 million) suffer from a mental illness and 1 in 23 US adults
(9.8 million) suffer from a seriously debilitating mental illness [1]. The Global Burden
of Diseases, Injuries, and Risk Factors Study (GBD) 2019 revealed that depression and
anxiety were the two most disabling mental health disorders, regardless of gender, age, and
geographical location [2]. Although various successful interventions exist to reduce the
impact of mental disorders, there has been no reduction in the global prevalence for either
disorder since 1990 [3]. The coronavirus disease 2019 (COVID-19) pandemic has emerged
as the most consequential global health crisis since the influenza pandemic of 1918 [4].
COVID-19 is caused by the highly infectious severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), resulting in almost 6 million deaths worldwide (WHO, February 2022).
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The COVID-19 pandemic has also potentiated mental health disorders amongst millions of
Americans [5].

According to the American Psychiatric Association, although ethnic/racial minori-
ties experience mental illness at similar or lower rates than White Americans, people of
color often bear a disproportionately higher burden of disability resulting from a mental
disorder [6]. Continual systemic social injustice and discrimination connected to liv-
ing conditions and employment environments, which add to disparities in underlying
medical conditions, can further exacerbate their health problems during the COVID-19
pandemic [7,8]. Given the higher risks of mental illnesses, complex care needs, and chronic
stressors, COVID-19 seems to deliver a double blow to minoritized and marginalized
communities [9,10]. The Middle Eastern and North African (MENA) community is no
exception. The MENA community is a historically understudied and underserved pop-
ulation in the US, due to their federal categorization as “white” on the US Census and
other standardized surveys [11]. Consequently, health data specific to the MENA American
community is limited due to the lack of a racial identifier to distinguish them in population
studies [12].

It is estimated that 3.5 million MENA individuals reside in the United States [13], with
approximately 281,000 residing in Texas, making it the fourth largest MENA population in
the country [14,15]. About 98,300 MENA residents reside in the Houston area (Houston
Chronicle), with the majority residing in the Harris and Fort Bend counties (The Texas
Tribune, 2020) [16]. Therefore, our study focused on the MENA individuals residing in the
Harris and Fort Bend counties of Houston, Texas. Only a handful of studies have examined
the health behaviors of MENA Americans [13,17–20], emphasizing the need to conduct
more specified systematic studies in this important community. To fill this gap, we aimed
to assess symptoms of depression, anxiety, and their predictors among a sample of MENA
individuals residing in Houston, Texas during the COVID-19 pandemic. Understanding
these predictors within this minority population is the initial step in designing culturally
sensitive interventions to combat depression and anxiety and improve the mental health of
MENA Americans. Doing so would enable culturally sensitive strategies to be developed
to help combat stigma, one of the most prevalent barriers to accessing formal mental health
services among Arab Americans [20], and would also help alleviate COVID-19 vaccination
hesitancy and other preventive interventions within these communities [18].

2. Materials and Methods
2.1. Study Participants

This was a cross-sectional survey-based study conducted among a sample of MENA
Houston residents between July 2021 and August 2021. All methods and survey instru-
ments used were approved by the Institutional Review Board (IRB, #STUDY00003078)
Committee for the Protection of Human Subjects, University of Houston, TX, USA. The
current study was carried out during the COVID-19 pandemic; therefore, all institutional
guidelines were followed. After the UH-IRB Committee approved the study protocol, we
distributed a digital, bilingual (English and Arabic) survey using the REDCap platform
to the MENA community via the Houston-based 501(C)(3) non-profit organization Multi
Cultural Center (MCC), Webster, TX, USA (http://www.multiculturalcenter.net/, accessed
on 7 January 2021). The survey link was distributed via email to the MCC listserv. The
MCC organization actively communicates with the Houston community, including MENA
individuals. The survey link was also sent via social media to MENA individuals identified
as such by the study team. When the REDCap survey was distributed, 409 individuals
opened the survey. Out of the 409 individuals, 368 completed the survey at a 90–100%
completion rate leading to an 89.9% response rate.

2.2. Data Collection

Participants’ demographic data, general health perception, COVID-19-related ques-
tions, and mental health symptoms were evaluated using a validated survey created by Dr.

http://www.multiculturalcenter.net/
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Nadia Abuelezam [15,18]. Sociodemographic and general health data collected included:
gender, education, age, marital status, residency status, religion, annual income, health
insurance status, smoking status, alcohol consumption status, overall health, and chronic
disease comorbidities. The nine-item Patient Health Questionnaire (PHQ-9) scale was
used for the assessment of depression symptoms, and the seven-item Generalized Anxiety
Disorder (GAD-7) scale for the assessment of anxiety symptoms. The PHQ-9 is a nine-item
self-reported instrument used to assess the prevalence and severity levels of depression
symptoms experienced by participants over a two-week time period. The depression scale
has been used to score each of the nine DSM-IV criteria. Participants were asked to score
each item on a four-point Likert scale ranging from 0 to 3. Each item’s computed score
was summed by adding each item to obtain a participant’s total score. The total scores
range from 0 to 27 scale and are divided into five categories: minimal (1–4), mild (5–9),
moderate (10–14), moderately severe (15–19), and severe depression (20–27) [21]. The
GAD-7 scale is a seven-item self-reported anxiety questionnaire used in primary care and
general populations. Participants were asked to score each item on a four-point Likert scale
ranging from 0 to 3. Each item’s computed score was summed to obtain a participant’s
total score. The total scores range from 0 to 21 scale and are divided into four categories:
minimal (0–4), mild (5–9), moderate (10–14), and severe anxiety (15–21) [22].

2.3. Statistical Analysis

The G-power 3.1 statistical program was used to estimate the sample size. Since the
MENA population in Houston is projected to be 98,300 people, a total of 242 participants
were required to provide 80% power for a chi-square analysis at a 0.05-level with a 0.15
effect size. Furthermore, we determined that the minimum sample size of 308 patients
would offer 80% power to detect an odds ratio of 1.5 for a two-tailed analysis at a 0.05
alpha level using logistic regression. Descriptive analysis was used to describe participants’
sociodemographic, general health, and responses to COVID-19-related questions. All
categorical variables had their frequencies computed and described as percentages. For
categorical data, chi-square tests were used to analyze group differences.

To assess determinants of anxiety as well as depression during COVID-19, two multi-
variable logistic regression models were carried out. Outcome variables in these models
were severity of depression as well as anxiety categorized as “moderate/severe” vs. mini-
mal/mild” based on the GAD-7 and PHQ-9 total scores. Independent variables that were
included in the model were gender, age, education, marital status, residency status, annual
household income, religion, smoking status, alcohol consumption status, health insurance,
general health perception, and comorbidities such as hypertension, hypercholesterolemia,
obesity, and self-reported anxiety or self-reported depression. The COVID-19-related
variables that were included in the model were prior infection, perceived infection risk,
perceived severity of infection, perceived knowledge on preventing COVID-19 spread,
nightmares about COVID-19, tried hard not to think about COVID-19, felt numb, capacity
to perform errands and social activities, and reported capacity to avoid infection. SAS
version 9.4 (SAS Institute, Cary, NC, USA) was used for all statistical analyses, with an a
priori significance threshold of 0.05.

3. Results
3.1. Characteristics of the Study Participants

The sociodemographic characteristics, PHQ-9 scores, and GAD-7 scores of the par-
ticipants are summarized in Tables 1 and 2. The sample size was 368 participants, 66.03%
of them being males. The majority of the participants (n = 248, 67.39%) were within the
age group 26–39 years. Most of the respondents, 73.91%, reported being married/living
with a partner. The average annual income for 41.58% of the respondents (n = 153) was less
than USD 45,000 a year. More than half (53.26%) of the respondents identified themselves
as Muslims, 34.24% as Christians, and 12.50% as Jewish/others. Of all the participants
around 39.13% reported smoking cigarettes or hookah and 31.52% reported using alcoholic
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beverages. Most respondents (n = 240, 65.22%) self-reported “very good/good” general
health, while some of the respondents reported the following health issues: hypertension
(14.67%), high cholesterol (13.04%), and obesity (14.13%). Around one-third (28.53%) of
the respondents reported having anxiety issues, and (21.20%) self-reported depression. In
this sample, 69 individuals (18.96%) had COVID-19 infection. While 75.96% believed to
have excellent/good information and knowledge on preventing COVID-19 spread. Only
41 individuals (11.23%) declared a high likelihood of acquiring COVID-19 infection, and
14.09% reported that avoiding COVID-19 infection is extremely/somewhat difficult. The
average GAD-7 score for anxiety in this sample was 5.6 (SD = 4.9) and the average PHQ-9
score for depression was 6.9 (SD = 5.8). A strong positive significant correlation (r = 0.866,
p < 0.001) was found between GAD-7 and PHQ-9 total scores as indicated by the Pearson
correlation coefficient.

Table 1. Baseline demographic and other characteristics of the participants across anxiety levels.

Variable Minimal/Mild Moderate/Severe Total (%) p-Value

N = 277 (75.27%) N = 91 (24.73%) N = 368 (100%)

Gender

Male 192 (69.31) 51 (56.04) 243 (66.03) 0.02 *

Female 85 (30.69) 40 (43.96) 125 (33.97)

Age (Years)

18–25 68 (24.55) 19 (20.88) 87 (23.64) 0.63

26–39 183 (66.06) 65 (71.43) 248 (67.39)

≥40 26 (9.39) 7 (7.69) 33 (8.97)

Education

High school or less 38 (13.72) 12 (13.19) 50 (13.59) 0.77

Some college or associate degree 75 (27.08) 26 (28.57) 101 (27.45)

College degree 137 (49.46) 41 (45.05) 178 (48.37)

Graduate degree 27 (9.75) 12 (13.19) 39 (10.60)

Marital Status

Married/living with a partner 207 (74.73) 65 (71.43) 272 (73.91) 0.53

Never married/divorced/other 70 (25.27) 26 (28.57) 96 (26.09)

Residency Status

Own 198 (71.48) 55 (60.44) 253 (68.75) 0.05 *

Rent 79 (28.52) 36 (39.56) 115 (31.25)

Annual Household Income

less than USD 45,000 117 (42.24) 36 (39.56) 153 (41.58) 0.37

USD 45,000 to less than USD 65,000 68 (24.55) 29 (31.87) 97 (26.36)

Equal or greater than USD 65,000 92 (33.21) 26 (28.57) 118 (32.07)

Religion

Christian 103 (37.18) 23 (25.27) 126 (34.24) 0.10

Muslim 142 (51.26) 54 (59.34) 196 (53.26)

Jewish/other 32 (11.55) 14 (15.38) 46 (12.50)
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Table 1. Cont.

Variable Minimal/Mild Moderate/Severe Total (%) p-Value

N = 277 (75.27%) N = 91 (24.73%) N = 368 (100%)

Health Insurance

Yes 221 (79.78) 72 (79.12) 293 (79.62) 0.89

No 56 (20.22) 19 (20.88) 75 (20.38)

Overall Health

Excellent 93 (33.57) 13 (14.29) 106 (28.80) 0.0009 **

Very good/good 171 (61.73) 69 (75.82) 240 (65.22)

Fair/poor 13 (4.69) 9 (9.89) 22 (5.98)

Hypertension

Yes 36 (13) 18 (19.78) 54 (14.67) 0.25

No 234 (84.48) 70 (76.92) 304 (82.61)

Don’t know 7 (2.53) 3 (3.30) 10 (2.72)

High Cholesterol

Yes 33 (11.91) 20 (17.09) 48 (13.04) 0.39

No 236 (85.20) 72 (79.12) 308 (83.70)

Don’t Know 8 (2.89) 4 (4.40) 12 (3.26)

Obesity

Yes 41 (14.80) 11 (12.09) 52 (14.13) 0.77

No 222 (80.14) 76 (83.52) 298 (80.98)

Don’t Know 14 (5.05) 4 (4.40) 18 (4.89)

Self-Reported Anxiety

Yes 69 (24.91) 36 (39.56) 105 (28.53) 0.03 *

No 196 (70.76) 52 (57.14) 248 (67.39)

Don’t Know 12 (4.33) 3 (3.30) 15 (4.08)

Smoke

Yes 103 (37.18) 41 (45.05) 144 (39.13) 0.18

No 174 (62.82) 50 (54.95) 224 (60.87)

Drink Alcohol

Yes 81 (29.24) 35 (38.46) 116 (31.52) 0.10

No 196 (70.76) 56 (61.54) 252 (68.48)

Nightmares about COVID-19 That you had nightmares about it when you did not want to?

Yes 106 (38.27) 63 (69.23) 169 (45.92) 0.0001 **

No 171 (61.73) 28 (30.77) 199 (54.08)

Tried hard not to think about COVID-19 That you tried hard not to think about it, or avoid situations that reminded
you of it?

Yes 95 (34.30) 61 (67.03) 156 (42.39) 0.0001 **

No 182 (65.70) 30 (32.97) 212 (57.61)
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Table 1. Cont.

Variable Minimal/Mild Moderate/Severe Total (%) p-Value

N = 277 (75.27%) N = 91 (24.73%) N = 368 (100%)

Constantly on Guard That you were constantly on guard, watchful, or easily startled?

Yes 88 (31.77) 57 (62.64) 145 (39.40) 0.0001 **

No 189 (68.23) 34 (37.36) 223 (60.60)

Felt Numb That you felt numb or detached from others, activities, or your
surroundings?

Yes 71 (25.63) 47 (51.65) 118 (32.07) 0.0001 **

No 206 (74.37) 44 (48.35) 250 (67.93)

Difficulty doing Errands Because of a physical, mental, or emotional condition, do you have
difficulty doing errands alone such as visiting doctors or hopping?

No difficulty 147 (59.04) 28 (24.35) 175 (48.08) 0.0001 **

Some difficulty 84 (33.73) 46 (40.00) 130 (35.71)

A lot of difficulty/cannot do at all 18 (7.23) 41 (35.65) 59 (16.21)

Difficulty Participating
in Social Activities

Because of a physical, mental, or emotional condition, do you have
difficulty participating in social activities?

No Difficulty 155 (86.59) 24 (13.41) 179 (48.91) 0.0001 **

Some Difficulty 99 (72.26) 38 (27.74) 137 (37.43)

A lot of Difficulty/Cannot do at all 22 (44.00) 28 (56.00) 50 (13.66)

Infected with COVID-19

Yes 44 (16.00) 25 (28.09) 69 (18.96) 0.01 *

No 231 (84.00) 64 (71.91) 295 (81.04)

Knowledge how to Prevent COVID-19 Spread

Excellent/Good 224 (81.16) 54 (60.00) 278 (75.96) 0.0001 **

Average/Poor/Terrible 52 (18.84) 36 (40.00) 88 (24.04)

COVID-19 Infection Risk

Extremely likely 32 (11.64) 9 (10.00) 41 (11.23) 0.71

Somewhat likely 106 (38.55) 39 (43.33) 145 (39.73)

Neither likely nor
unlikely/Somewhat/Extremely unlikely 137 (49.82) 42 (46.67) 179 (49.04)

COVID-19 Infection Severity

Extremely severe 58 (21.40) 10 (6.74) 64 (17.78) 0.02 *

Somewhat severe 115 (42.44) 41 (46.07) 156 (43.33)

Neither severe nor mild 66 (69.47) 29 (32.58) 95 (26.39)

Somewhat/Extremely mild 32 (11.81) 13 (14.61) 45 (12.50)

Avoiding COVID-19 Infection

Extremely/Somewhat easy 160 (58.61) 40 (44.94) 200 (55.25) 0.03 *

Neither easy nor difficult 74 (27.11) 37 (41.57) 111 (30.66)

Somewhat/Extremely difficult 39 (14.29) 12 (13.48) 51 (14.09)

COVID-19 Vaccination

Yes 62 (22.46) 20 (22.22) 82 (22.40) 0.96

No 214 (77.54) 70 (77.78) 284 (77.60)

* p < 0.05; ** p < 0.001.
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Table 2. Baseline demographic and other characteristics of the participants across depression levels.

Variable Minimal/Mild Moderate/Severe Total (%) p-Value
N = 251 (68.20%) N = 117 (31.79%) N = 368 (100%)

Gender
Male 167 (66.53) 76 (64.96) 243 (66.03) 0.77
Female 84 (33.47) 41 (35.04) 125 (33.97)
Age (Years)
18–25 68 (27.09) 19 (16.24) 87 (23.64) 0.06
26–39 160 (63.75) 88 (75.21) 248 (67.39)
≥40 23 (9.16) 10 (8.55) 33 (8.97)
Education
High school or less 37 (14.74) 13 (11.11) 50 (13.59) 0.58
Some college or associate degree 64 (25.50) 37 (31.62) 101 (27.45)
College degree 123 (49) 55 (47.01) 178 (48.37)
Graduate degree 27 (10.76) 12 (10.26) 39 (10.60)
Marital Status
Married/living with a partner 182 (72.51) 90 (76.92) 272 (73.91) 0.37
Never married/divorced/other 69 (27.49) 27 (23.08) 96 (26.09)
Residency Status
Own 182 (72.51) 71 (60.68) 253 (68.75) 0.02 *
Rent 69 (27.49) 46 (39.32) 115 (31.25)
Annual Household Income
less than USD 45,000 106 (42.23) 47 (40.17) 153 (41.58) 0.26
USD 45,000 to less than USD 65,000 60 (23.90) 37 (31.62) 97 (26.36)
Equal or greater than USD 65,000 85 (33.86) 33 (28.21) 118 (32.07)
Religion
Christian 95 (37.85) 31 (26.50) 126 (34.24) 0.07
Muslim 129 (51.39) 67 (57.26) 196 (53.26)
Jewish/other 27 (10.76) 19 (16.24) 46 (12.50)
Health Insurance
Yes 204 (81.27) 89 (76.07) 293 (79.62) 0.25
No 47 (18.73) 28 (23.93) 75 (20.38)
Overall Health
Excellent 95 (37.85) 11 (9.40) 106 (28.80) 0.0001 **
Very good/good 144 (57.37) 96 (82.05) 240 (65.22)
Fair/Poor 12 (4.78) 10 (8.55) 22 (5.98)
Hypertension
Yes 30 (11.95) 24 (20.51) 54 (14.67)
No 217 (86.45) 87 (74.36) 304 (82.61)
Don’t know 4 (1.59) 6 (5.13) 10 (2.72)
High Cholesterol
Yes 28 (11.16) 20 (17.09) 48 (13.04) 0.09
No 217 (86.45) 91 (77.78) 308 (83.70)
Don’t know 6 (2.39) 6 (5.13) 12 (3.26)
Obesity
Yes 35 (13.94) 17 (14.53) 52 (14.13) 0.08
No 208 (82.87) 90 (76.92) 298 (8.98)
Don’t know 8 (3.19) 10 (8.55) 18 (4.89)
Self-Reported Depression
Yes 36 (14.34) 42 (35.90) 78 (21.20) 0.0001 **
No 209 (83.27) 66 (56.41) 275 (74.73)
Don’t Know 6 (2.39) 9 (7.69) 15 (4.08)
Smoke
Yes 91 (36.25) 53 (45.30) 144 (39.13) 0.01 *
No 160 (63.75) 64 (54.70) 224 (60.87)
Drink Alcohol
Yes 69 (27.49) 47 (40.17) 116 (31.52) 0.01 *
No 182 (72.51) 70 (59.83) 252 (68.48)
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Table 2. Cont.

Variable Minimal/Mild Moderate/Severe Total (%) p-Value
N = 251 (68.20%) N = 117 (31.79%) N = 368 (100%)

Nightmares about COVID-19 That you had nightmares about it when you did not want to?
Yes 94 (37.45) 75 (64.10) 169 (45.92) 0.0001 **
No 157 (62.55) 42 (35.90) 199 (54.08)

Tried hard not to think about COVID-19 That you tried hard not to think about it, or went out of your way to avoid
situations that reminded you of it?

Yes 85 (33.86) 71 (60.68) 156 (42.39) 0.0001 **
No 166 (66.14) 46 (39.32) 212 (57.61)
Constantly on Guard That you were constantly on guard, watchful, or easily startled?
Yes 83 (33.07) 62 (52.99) 145 (39.40) 0.0003 **
No 168 (66.93) 55 (47.01) 223 (60.60)

Felt Numb That you felt numb or detached from others, activities, or your
surroundings?

Yes 63 (25.10) 55 (47.01) 118 (32.07) 0.0001 **
No 188 (74.90) 62 (52.99) 250 (67.93)

Difficulty Doing Errands Because of a physical, mental, or emotional condition, do you have
difficulty doing errands alone such as visiting a doctor or shopping?

No difficulty 147 (59.04) 28 (24.35) 175 (48.08) 0.0001 **
Some difficulty 84 (33.73) 46 (40.00) 130 (35.71)
A lot of difficulty/cannot do at all 18 (7.23) 41 (35.65) 59 (16.21)

Difficulty Participating in Social Activities Because of a physical, mental, or emotional condition, do you have
difficulty participating in social activities?

No difficulty 147 (58.80) 32 (27.59) 179 (48.91) 0.0001 **
Some difficulty 87 (34.80) 50 (43.10) 137 (37.43)
A lot of difficulty/cannot do at all 16 (6.40) 34 (29.31) 50 (13.66)
Infected with COVID-19
Yes 37 (14.92) 32 (27.59) 69 (18.96) 0.01 *
No 211 (85.08) 84 (72.41) 295 (81.04)
Knowledge How to Prevent COVID-19 Spread
Excellent/good 204 (81.93) 74 (63.25) 278 (75.96) 0.0001 **
Average/poor/terrible 45 (18.07) 43 (36.75) 88 (24.04)
COVID-19 Infection Risk
Extremely likely 29 (11.69) 12 (10.26) 41 (11.23) 0.58
Somewhat likely 94 (37.90) 51 (43.59) 145 (39.73)
Neither likely nor
unlikely/Somewhat/Extremely unlikely 125 (50.40) 54 (46.15) 179 (49.04)

COVID-19 Infection Severity
Extremely severe 54 (22.13) 10 (8.62) 64 (17.78) 0.02 *
Somewhat severe 101 (41.39) 55 (47.41) 156 (43.33)
Neither severe nor mild 62 (25.41) 33 (28.45) 95 (26.39)
Somewhat/extremely mild 27 (11.07) 18 (15.52) 45 (12.50)
Avoiding COVID-19 Infection
Extremely/somewhat easy 150 (60.98) 50 (43.10) 200 (55.25) 0.001 **
Neither easy nor difficult 61 (24.80) 50 (43.10) 111 (30.66)
Somewhat/extremely difficult 35 (14.23) 16 (13.79) 51 (14.09)
COVID-19 Vaccination
Yes 52 (20.88) 30 (25.64) 82 (22.40) 0.30
No 197 (79.12) 87 (74.36) 284 (77.60)

* p < 0.05; ** p < 0.001.

3.2. Predictors of Anxiety Symptoms among the Participants

The association between various sociodemographic characteristics, general health, and
COVID-19 and anxiety score are presented in Table 3. Multiple logistic regression analysis
revealed that male participants were less likely (OR = 0.29, 95% CI = 0.12, 0.75) to have
“moderate/severe” anxiety compared to female participants. Individuals who responded
“Yes” to the question “You had nightmares about COVID-19 or thought about it when
you did not want to?” were more likely to have “moderate/severe” anxiety compared
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to those who said “No” (OR = 2.85, 95% CI = 1.08, 7.49). Individuals who said “Yes” to
the question “Has the COVID19 outbreak been so frightening/upsetting that you tried
hard not to think about it or tried to avoid situations that reminded of it?” were more
likely to have “moderate/severe” anxiety compared to those who said “No”. (OR =
7.69, 95% CI = 2.53, 23.35). In addition, those having “no difficulty” (OR = 0.10, 95% CI =
0.02, 0.59) doing errands alone, such as visiting a doctor’s office or shopping, because of a
physical, mental, or emotional condition were less likely to have “moderate/severe” anxiety
compared to those with “a lot of difficulty/can’t do at all”. Moreover, those having “some
difficulty” (OR = 0.22, 95% CI = 0.06, 0.82) doing social activities were less likely to have
“moderate/severe” anxiety compared to those who had “a lot of difficulty/can’t do at all”.
Those who reported having “Excellent/Good knowledge” about the prevention of COVID-
19 spread were less likely (OR = 0.22, 95% CI = 0.07, 0.64) to have “moderate/severe”
anxiety compared to those who had “average/poor/terrible” knowledge.

Table 3. Multivariable logistic regression model for the association of anxiety and depression with
sociodemographic characteristics, general health, and COVID-19 factors.

Variable
Moderate/Severe vs. Minimal/Mild

Anxiety
Moderate/Severe vs. Minimal/Mild

Depression
OR (95% CI) p-Value OR (95% CI) p-Value

Gender
Male 0.297 (0.118,0.752) 0.01 * 0.599 (0.250, 1.251) 0.16
Female 1 - 1 -
Age (Years)
18–25 1.425 (0.137, 14.792) 0.77 0.685 (0.107, 4.396) 0.69
26–39 2.511 (0.339, 18.601) 0.37 1.128 (0.254, 5.012) 0.87
≥40 1 - 1 -
Education
≤High School 3.086 (0.371, 25.628) 0.30 0.997 (0.157, 6.312) 0.10
Some college or associate degree 1.292 (0.23, 7.261) 0.77 0.741 (0.160, 3.426) 0.70
College degree 0.787 (0.153, 4.058) 0.77 0.417 (0.104, 1.674) 0.21
Graduate degree 1 - 1 -
Marital Status

Married/living with a partner 0.432 (0.128, 1.456) 0.18 0. 0.665 (0.233,
1.903) 0.45

Never married/divorced/other 1 - 1 -
Living Status
Own 0.784 (0.249, 2.471) 0.68 1.141 (0.428, 3.043) 0.79
Rent 1 - 1 -
Annual Household Income
<USD 45,000 0.365 (0.101, 1.321) 0.12 0.440 (0.141, 1.370) 0.16
USD 45,000–$65,000 1.148 (0.366, 3.600) 0.81 0.900 (0.324, 2.504) 0.84
≥USD 65,000 1 - 1 -
Religion
Christian 0.366 (0.122, 1.094) 0.07 0.424 (0.162, 1.109) 0.08
Jewish/other 1.716 (0.329, 8.952) 0.52 3.098 (0.866, 11.087) 0.08
Muslim 1 - 1 -
Health Insurance
Yes 3.14 (0.951, 10.367) 0.06 2.64 (0.914, 7.624) 0.07
No 1 - 1 -
Overall Health
Excellent 0.14 (0.012, 1.622) 0.12 0.174 (0.025, 1.219) 0.08
Very good, good 0.58 (0.065, 5.222) 0.63 1.668 (0.299, 9.318) 0.56
Fair, poor 1 - 1 -
Hypertension
Yes 1.083 (0.237, 4.959) 0.92 0.860 (0.249, 2.969) 0.81
No 1 - 1 -
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Table 3. Cont.

Variable
Moderate/Severe vs. Minimal/Mild

Anxiety
Moderate/Severe vs. Minimal/Mild

Depression
OR (95% CI) p-Value OR (95% CI) p-Value

High Cholesterol
Yes 0.528 (0.139, 2.009) 0.35 0.502 (0.150, 1.680) 0.26
No 1 - 1 -
Obesity
Yes 0.404 (0.09, 1.822) 0.24 1.050 (0.309, 3.567) 0.94
No 1 - 1 -
Self-Reported Anxiety
Yes 0.627 (0.223, 1.765) 0.38 - -
No 1 - - -
Self-Reported Depression
Yes - - 3.414 (1.325, 8.825) 0.01 *
No - - 1 -
Smoke
Yes 1 - 1 -
No 0.505 (0.185, 1.377) 0.18 0.525 (0.225, 1.223) 0.14
Drink Alcohol
Yes 1 - 1 -
No 0.353 (0.124, 1.007) 0.051 0.534 (0.215, 1.324) 0.18
Nightmare About COVID-19
Yes 2.848 (1.084, 7.485) 0.03 * 1.664 (0.724, 3.822) 0.23
No 1 - 1 -
Tried Hard not to Think About COVID-19
Yes 7.688 (2.531, 23.354) 0.0003 ** 5.172 (2.029, 13.185) 0.0006 **
No 1 - 1 -
Constantly on Guard
Yes 0.996 (0.374, 2.655) 0.10 0.667 (0.265, 1.656) 0.38
No 1 - 1 -
Felt Numb
Yes 1.273 (0.47, 3.45) 0.64 1.564 (0.662, 3.693) 0.31
No 1 - 1 -
Difficulty Doing Errands
No difficulty 0.101 (0.017, 0.585) 0.01 * 0.099 (0.020, 0.481) 0.0041 **
Some difficulty 0.364 (0.11, 1.198) 0.01 * 0.221 (0.073, 0.667) 0.0074 **
A lot of difficulty/cannot do at all 1 - 1 -
Difficulty Doing Social Activities
No difficulty 0.182 (0.032, 1.024) 0.053 0.266 (0.057, 1.236) 0.09
Some difficulty 0.223 (0.06, 0.822) 0.02 * 0.580 (0.186, 1.808) 0.35
A lot of difficulty/cannot do at all 1 - 1 -
Infected with COVID-19
Yes 1.752 (0.609, 5.043) 0.30 1.311 (0.512, 3.298) 0.56
No 1 - 1 -
COVID-19 Infection Risk
Extremely likely 0.945 (0.087, 10.23) 0.96 2.631 (0.472, 14.652) 0.27
Somewhat likely 1.496 (0.53, 4.226) 0.45 2.113 (0.855, 5.218) 0.10
Neither likely nor unlikely/somewhat
unlikely 1 - 1 -

COVID-19 infection Severity
Extremely severe 0.331 (0.046, 2.362) 0.27 0.291 (0.052, 1.641) 0.16
Somewhat severe 1.738 (0.377, 8.019) 0.48 1.151 (0.307, 4.315) 0.83
Neither severe nor mild 1.186 (0.255, 5.524) 0.83 1.448 (0.367, 5.713) 0.56
Somewhat/Extremely Mild 1 - 1 -



Hygiene 2022, 2 173

Table 3. Cont.

Variable
Moderate/Severe vs. Minimal/Mild

Anxiety
Moderate/Severe vs. Minimal/Mild

Depression
OR (95% CI) p-Value OR (95% CI) p-Value

Knowledge Prevent COVID-19 Spread
Excellent/good 0.216 (0.073, 0.639) 0.006 * 0.369 (0.147, 0.925) 0.03 *
Average/poor/terrible 1 - 1 -
Avoiding COVID-19 Infection
Extremely/somewhat easy 0.846 (0.212, 3.382) 0.81 0.630 (0.185, 2.146) 0.46
Neither easy nor difficult 3.581 (0.759, 16.888) 0.11 4.206 (1.109, 15.594) 0.03 *
Somewhat/extremely difficult 1 - 1 -
COVID-19 Vaccination
Yes 0.741 (0.239, 2.297) 0.60 1.122 (0.410, 3.065) 0.82
No 1 - 1 -

* p < 0.05; ** p < 0.001. Note. OR: Odd Ratio; CI: Confidence Interval.

3.3. Predictors of Depression Symptoms among the Participants

The association between various sociodemographic characteristics, general health,
COVID-19, and depression is presented in Table 3. Multiple logistic regression analysis
showed that people with self-reported depression (OR = 3.41, 95% CI = 1.33, 8.83) were
more likely to have “moderate/severe” depression compared to participants who reported
no depression. Individuals who said “yes” to the question “Has the COVID-19 outbreak
been so frightening/upsetting that you tried hard not to think about it or tried to avoid
situations that reminded of it?” were more likely to have “moderate/severe” depression
compared to those who said “no” (OR = 5.17, 95% CI = 2.03, 13.19). In addition, those
having “no difficulty” (OR = 0.10, 95% CI = 0.02, 0.48) and those having “some difficulty”
(OR = 0.22, 95% CI = 0.07, 0.67) doing errands alone such as visiting a doctor’s office
or shopping because of a physical, mental, or emotional condition were less likely to
have “moderate/severe” depression compared to those with “a lot of difficulty/can’t
do at all.” Moreover, those who reported having “Excellent/Good knowledge” about
the prevention of COVID-19 spread were less likely (OR = 0.37, 95% CI = 0.15, 0.93) to
have “moderate/severe” depression compared to those who had “Average/poor/terrible.”
Moreover, participants who responded, “Neither easy nor difficult” to the question “For me
avoiding an infection with the novel coronavirus in the current situation is... ” were more
likely (OR = 4.21, 95% CI = 1.11, 15.59) to have “moderate/severe” depression compared to
participants who reported “Somewhat difficult, extremely difficult”.

4. Discussion

This study assessed depression, anxiety, and their predictors among a sample of MENA
Houston residents during the COVID-19 pandemic. Previous studies have suggested a
higher incidence of psychological distress among Arab Americans [23,24]. The majority of
MENA individuals residing in the US are either refugees, immigrants, or first-generation
Americans. A significant number of MENA individuals have faced political oppression or
violent conflict in their country of origin before settling in the US, and often face cultural
dispossession, and other resettlement stressors such as social exclusion and discrimination
upon resettlement in the US [13]. In the sample surveyed, 28.53% of respondents self-
reported anxiety, which is higher than the 12.4% prevalence of anxiety disorders among US
immigrants [25]. Additionally, 21.20% of respondents self-reported depression which is also
higher than the 15.6% aggregate prevalence of depression among international immigrants
in the US [26]. Furthermore, our study showed a significant correlation between anxiety
and depression, demonstrating the high comorbidity of the two disorders whose risk
factors also overlap [27]. A landmark systematic review revealed that the prevalence of
anxiety disorders is highest in North America (7.7%) and the MENA region (7.7%) when
compared to other global regions such as Asia, Africa, and Europe [28].
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In the present study, we observed that female participants were more likely to have
anxiety during the COVID-19 pandemic compared to male participants, an observation
which could be explained by the greater consistency of anxiety within the feminine gender
role than a traditionally masculine role [29]. These results are also consistent with other
studies conducted on anxiety symptoms and behaviors in MENA individuals, showing that
immigrant MENA women have higher rates of anxiety [30,31]. Yussuf and colleagues [32]
concluded that immigrant women in general, and women of MENA origin in particu-
lar, have higher rates of anxiety disorders compared to immigrant men and the general
population, most likely from the additional sources of stressors they encounter on a daily
basis such as acculturation issues, marital pressures, child care, household responsibilities,
etc., thus increasing their susceptibility to anxiety and COVID-19-related worries [33]. A
population-based study in the United States suggests that anxiety disorders are associated
with a greater illness burden in women than in men [31]. Furthermore, the Anxiety and De-
pression Association of America (ADAA) explains that from the time a girl reaches puberty
until about the age of 50, she is twice as likely to have an anxiety disorder as a man [34].
Findings of the study also showed that participants reporting “good/excellent” COVID-19
prevention knowledge were less likely to have anxiety, which underscores the importance
of educational programs among immigrant populations, which can help control the anxiety
around COVID-19 and promote prevention strategies and vaccine uptake. However, this
present study did not assess the quality of the actual COVID-19 prevention knowledge
since the data assessed were only self-reported. Therefore, future research should examine
the quality of knowledge among this minority population to combat any misinformation.

Our study also suggests that self-reported depression appears to be reflective of
potential depression as measured by the validated survey within the MENA American
community. This is especially important since stigma around mental illness is one of
the most prevalent barriers for MENA Americans [35]. Individuals specifically reported
fears that other people would view them as “weak” if they sought therapy for mental
illness [36]. There are many reasons why MENA individuals are hesitant to seek formal
mental healthcare services. In MENA American communities, the most prevalent source
of reported help-seeking is through informal sources such as family [37,38]. This is in line
with a theory in the literature that MENA values are often aligned with the family rather
than the individual [39]. In a study of Iraqi refugees in Texas, participants noted that family
was the best suited for handling mental illnesses, but further clarified that they would only
seek help from a medical doctor or other resources if the condition became too severe [40].
Therefore, since many MENA cultures regard the extended family as a significant source
of social support and the primary route through which treatment is sought, when these
individuals report symptoms of depression, such as in our study, there may be a need for
professional help and medical attention. We suggest that our study emphasizes the need
for developing culturally sensitive educational material to empower MENA individuals
in seeking appropriate care and guidance leading to improved mental health outcomes
among this immigrant population, particularly following COVID-19 pandemic.

Our findings also suggest that patients who had difficulty doing errands or visiting
the doctor were more likely to be both anxious and depressed. This is consistent with the
literature suggesting that individuals with physical disabilities or functional impairment
often report depression and anxiety [41]. It is also well known that people with depression
or anxiety disorders reported poorer physical functioning as compared to healthy con-
trols [42,43]. However, based on this cross-sectional study, we cannot clarify if individuals’
inability to do errands occurred before the anxiety and depression or afterwards (i.e., they
became anxious and depressed because they cannot do errands). Future research should
look at temporal relations between difficulties in doing errands and depression/anxiety.

There are several limitations of the study that must be recognized. Since this study
consisted of a relatively small sample size of self-reported data, as a convenience sample,
the results should be interpreted given this limitation. As a cross-sectional design, this
study does not allow for cause-and-effect relationship analyses. Generalizability of the
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findings is also limited to similar populations. We believe that the results of our study
emphasize the need for adopting culturally sensitive interventions, including educational
and public health endeavors tailored toward Houston’s MENA community, thus enabling
better mental health outcomes. Additionally, a greater focus needs to be placed on the
social and health needs of the MENA group in America’s existing racial and minority
health landscape. This would provide a more holistic picture of immigrant health in the
United States. Finally, while this study focused on the impact of COVID-19 on anxiety and
depression states, resilience measures were not explored. Future studies examining stress
coping strategies, resiliency, and social support within the family structure as well as the
role of community support will be informative. Integration of resilience measures can serve
as a protective means for future interventions targeting positive mental health outcomes
within the MENA community.

5. Conclusions

This study identified predictors of depression and anxiety in a sample of the MENA
population of immigrants that experiences unique stressors. Mental health can impact
COVID-19 prevention strategies, such as vaccination uptake, which affect the spread of
COVID-19 within this community and the overall American community. Any interventions
that help MENA individuals deal with mental health issues during the pandemic should
take the identified predictors of our study into consideration. Furthermore, future research
should focus on developing culturally sensitive interventions that take our predictors into
consideration to address mental health in MENA communities.
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