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Abstract

Study Aim: Assess health and digital literacy, and to evaluate telehealth awareness after COVID-
19 of the first-generation Muslim women in Atlanta. Methods: Multi-approach design. Phase I:
We assessed health and digital literacy of 42 participants. Phase II: We measured Knowledge,
Attitude, and Practice (KAP) of using Telehealth by surveying 45 participated women. We
assessed how COVID-19 affected the participants’ KAP to use telehealth services. Results and
Discussion: Phase I:Strong correlation between the recognition and the comprehensive parts of
health literacy test (r=0.80). Education and existence of chronic disease strongly affected test
scores in the comprehensive and recognition test parts (r=0.6; 0.86; p<0.05). All respondents
used computerized devices daily for general purposes. 33% of participants had usability, social,
language, or accessibility barriers in using their devices. Phase II: 55% of participants had
previous Knowledge of Telehealth, telemedicine, or other forms of virtual medicine. 81.1%
would not consider using Telehealth services before the pandemic. 60% agreed that COVID-19
increased their willingness to try Telehealth in the future.
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Graphical Abstract

Background: There are concerns regarding first-generation Muslim Immigrant women'’s health
and computer literacy, understanding of American health systems, and proper use of existing
healthcare technology and services.

Aims: Assess the health and digital literacy of the first-generation Muslim women in Atlanta
city. Assess health information technology awareness after COVID-19 among targeted women.

Methods: Multi-approach study design. Phase I: Using validated and replicated measurements,
investigators assessed the health and digital literacy of 42 first-generation immigrant Muslim
women. Phase II: Using an innovative questionnaire, investigators measured the Knowledge,
Attitude, and Practice (KAP) of using Telehealth surveying 45 first-generation Muslim
immigrant women in Atlanta. They also assessed how COVID-19 has affected the participants’
KAP to use telehealth services.

Results: Phase I: SAHL Literacy test: Forty-two participants, test score (Mean=16; SD; 0.77).
There was a strong correlation between the recognition and the comprehensive parts of SAHL
literacy test (r=0.80). Education and the existence of chronic disease strongly affected test
scores in the comprehensive and recognition test parts (r=0.6; 0.86; p<0.05). Digital Literacy
Test: All respondents used computerized devices daily for general purposes. 33% of participants
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had barriers in using their devices: slow and inconsistent internet connection, inappropriate
devices’ usability and understanding, limited English language proficiency in understanding and
finishing moderate to advanced computerized life and health-related tasks, preference for
paper-based work over device-based tasks, and unconfident in wusing the devices
effectively. Phase II: 55% of participants had previous Knowledge of Telehealth, telemedicine,
or other forms of virtual medicine. 81.1% would not consider using Telehealth, telemedicine, or
virtual medicine services before the COVID-19 pandemic. 60% agreed that COVID-19 increased
their willingness to try Telehealth in the future.

Conclusion: A cultural-linguistic health-related website or application can help immigrants’ in
locating, accessing, and using available healthcare resources. COVID-19 increases the awareness
about telehealth services in immigrant communities.

Highlights

e The current study is the first pilot study on Muslim Immigrant women's health and digital
literacy in Georgia State. The study revealed that highly educated women had better health
and digital literacy scores. Participated women who have, or family members, previous
chronic diseases were more health literate than other women who did not have regular

communication with health care providers and continuous exposure to the American health
system personnel and services.

o Communities’ leaders and public health professionals can organize customized cultural and
linguistic health educational interventions to elevate awareness and knowledge among
Muslim immigrant women. The interventions can be conducted via community campaigns
and seminars targeting critical individual and public health issues and diseases.

¢ The pandemic increased the awareness of the importance of telehealth and virtual medicine
services among the participating women. However, the highest awareness was among first-
generation participating women, who have had prior knowledge and education about health
information technologies. More health campaigns about the importance of accepting and
adopting different health information technology tools and strategies can be done to
increase further the knowledge, attitude, and practice (KAP) among disadvantaged, first-
generation immigrant women.

e The current study produced preliminary results to supplement an NIH grant application
to leverage health information technology to reduce the health inequalities and
disparities amongst disadvantaged and underserved first-generation Muslim immigrant
women.

Introduction

There is a substantial Muslim
migration movement to North America and
Europe for several reasons, mostly refuge
from war areas and partly to search for
better work and educational chances. This
enormous movements of Muslim countries
make confident that those immigrants will
be encountered as clients to be served by
the healthcare systems of the countries that
those immigrants choose to live in.1.2

The United States Census Bureau
(USCB) defined the first generation of
immigrants as “composed of individuals
who are foreign-born, which includes
naturalized citizens, lawful permanent
residents, protracted temporary residents
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(such as long-staying foreign students and
migrant workers, but not tourists and
family visitors), humanitarian migrants
(such as refugees and asylees), and even
unauthorized migrants”.3 Beliefs and
cultural norms have been essential in health
and related health behaviors and practices
among first-generation Muslim
immigrants.2 Customizing health-related
interventions to improve cultural aptitude
could improve the targeted cultural groups’
health outcomes.# A study in Canada
showed after the researchers controlled the
confounding factors, that the immigrants
had lower health literacy scores than the
non-immigrants. The same study revealed
that their low language proficiency was
essential in determining their functional
health literacy skills and capabilities.>
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There are always concerns
regarding  first-Generation = Immigrant
women’s health and computer literacy, an
adequate understanding of the health
systems, and the use of the existing
healthcare  services effectively and
efficiently. There are several barriers could
affect their health provisions, Knowledge,
behavior, and attitudes, such as the
language proficiency level, preference for
cultural and  traditional remedies,
socioeconomic factors, fear of stereotyping,
limited accessibility to health services, and
general unfamiliarity with the existing
health services and resources.69

The current literature proved that
immigrant women were less likely to screen
for different types of preventable cancers
like breast and cervical cancer, and the
women who lived longer than ten years in
an immigration country showed compared
screening test rates as the non-immigrant
women. The compliance is also determined
by other accompanying variables like
higher education, socioeconomic level,
young age groups, and marital status.10

Telehealth includes telemedicine, an
information technology used to conduct
audio/video calls to the patient by a
healthcare provider to deliver diagnosis and
treatment services for patients. Telehealth
made it possible to ensure that the demands
and needs of the patients were being met
while maintaining safe social and physical
distancing.1! Telehealth has been beneficial
all across the U.S. during the COVID-19
pandemic, and the tactics used to provide
healthcare assistance to patients have
changed because of the fear of the spread of
the infection while ensuring that safety
measures and protocols were followed to
prevent the spread of the virus. Access to
health information technologies suchastele
health is an excellent tool because it tack les
the issue of not having access to high-
quality health services for individuals living
in low socioeconomic areas.!2 If minorities
have access to telehealth and enough
awareness regarding this health
information technology, minority groups
won’t have the issue of traveling long
distances to have access to healthcare
needs.13 Having telehealth services using
language so therthan English will allow
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First-generation immigrants to be much
more open to telemedicine.

An article states that telehealth has
made technologies like telemedicine, tele-
education, tele-practice, tele-research, and
teleconsultation possible using video
streaming and live interactive A.V. links.14 A
new modular telemedicine platform, In
telehealth, which uses an Android-based
and cloud-based platform, will be
established with electronic health record
(EHR) systems at hospitals and healthcare
facilities.” This software has been designed
to operate on an internet connection that
does not have a robust bandwidth, so it is
appropriate to work in the rural parts of
the country.”

The current study aims to assess the
health and digital literacy of first-generation
Muslim women in Atlanta city; examine how
the COVID-19 pandemic has encouraged the
use of health information technology such as
telehealth, and analyze how awareness
regarding telehealth plays a role in terms of
KAP for first-generation Muslim women
immigrants in Atlanta. The investigators used
different unique research tools over two
phases to examine the study’s aims and to test
the study hypotheses.

Materals and Methods

The current study is a pilot cross-
sectional descriptive research that evaluated
the data at a specific time. The study
produced preliminary results to supplement
an NIH grant application to leverage health
information technology to reduce the health
inequalities and  disparities = amongst
disadvantaged and underserved populations.
The investigators collected the study data in
two phases using different tools. Phase one
was conducted in June 2022, and the
investigators used instruments to measure
health and digital literacy amongst 42 first-
generation immigrant Muslim women. Phase
two was conducted in November 2022, and
the investigators measured the KAP of using
health information technology such as
telehealth from a sample of 45 first-
generation Muslim immigrant women in
Atlanta, in addition, the investigators
measured how the current pandemic has
affected the studied group’s KAP to use
telemedicine and telehealth services.
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Both phases’ study participants
were recruited using convenience sampling
methodology. The investigators collected 18
or older first-generation Muslim immigrant
women for both study phases. The study
excluded Immigrants who hold work visas
and second-generation immigrants. Mercer
University's IRB approved the study
proposal. The participants were asked to
sign an informed consent before answering
the study questionnaires.

Phase I Data Collection

In phase I, the data was collected in
person from the respondents at Bono-Bono
Cafe in  Atlanta.  Three  trained
undergraduate research assistant students
collected the data using two standard and
extensively studied health and digital
literacy assessment tools.

Health Literacy Questionnaire

Short Assessment of Health Literacy
(SAHL). The SAHL is a non-proprietary
measure developed by the Department of
Health and Human Services Agency for
Healthcare Research and Quality (AHRQ).
This brief measure includes 18 items, which
consist of sets of three words printed on 4 x
5 inches laminated cards. The three words
have a medical term, an associated term,
and a distracter term. The user manual
includes scripted instructions to ensure the
administration is standardized, eliminating
potential bias during instruction. The
participant is shown the three words and
then, after reading them, are asked to say
which of the two words is more similar to or
has a closer association with the first word,
letting them know they can say "I don't know"
if they are not sure and asking them not to
guess. All points are totaled, and a score of 0
to 14 suggests low health literacy.!5

Digital Literacy Questionnaire

The study investigators used the
computer literacy questionnaire built for an
Australian study in 2016.1¢ The survey
included three sections. The first part
consists of questions about the current
computer use and the functionalities that
the participants use the computer for, and
how  frequently they use these
functionalities. The second part have more
detailed questions about the type of devices
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they are using, if they need assistance when
using these devices, assess their attitude
about using these devices for everyday
purposes, determine if they are using these
devices for health-related tasks, and their
perspective on using these devices for
health-related tasks. The third part
measures the respondents' confidence in
using computer devices for general
purposes and health-related tasks. The
results of the survey will be divided into
Low Level and Sufficient Levels of computer
literacy.

Phase II Data Collection

The data was collected by asking
questions through an online survey link
using Google Forms. The participants were
female Muslim women selected using
convenience sampling at Faizane Madina
Islamic Center Atlanta. Google Forms was
used, where the responses of the
participants were analyzed within the built-
in statistical package of Google Forms. The
investigators constructed an online survey
that best fit. They described the effect of the
COVID-19 pandemic on the use of health
information technology, such as telehealth,
among first-generation Muslim immigrant
women in Atlanta. The survey audience was
first- generation Muslim immigrant women
in Atlanta, and all their responses were
recorded  while  maintaining  their
confidentiality and security. The survey
consists of 22 questions. The first eight
questions of the study were basic
demographic questions that talked about
the participants’ age, marital status,
citizenship status, education level, family
household size, education level, and the
number of years they have been residing in
Atlanta. After that, the next set of questions
focused on getting participants' information
regarding their exposure to telehealth and
virtual healthcare services during the
COVID-19 pandemic. Then the last set of
questions focused on virtual medicine
services before the COVID-19 pandemic and
the willingness to use future telehealth
services.

Theory

The current study hypotheses were
1) the first-generation Muslim women have
had low health and digital literacy scores
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due to social and cultural barriers; 2) the
COVID-19 pandemic has encouraged the use
of health information technology such as
telehealth for first-generation Muslim
immigrant women in Atlanta in terms of
Knowledge, Attitude, and Practice (KAP).

Results

Phase I Results
SAHL Health Literacy Test

All the participants took an average
of around 8.5 minutes to finish the SAHL
literacy test. The SAHL scores' frequency
and distribution are shown in Tables (1 and
2). Most of the participants, 27 (65%),
successfully passed the recognition task,
where the respondents successfully
pronounced all the test items. SAHL test’s
comprehensive task, where the respondents
were able to recognize the keyword for
each tested item. SAHL's comprehensive
task results were comparable to the

recognition test’s results. Cronbach’s alpha
for the recognition and comprehension
tests were 0.86 and 0.85, respectively. The
Pearson test showed a significantly strong
correlation between the recognition and the
comprehensive parts of the SAHL literacy
test (r=0.80). The educational level and the
existence of chronic disease variables
strongly affected the correct scores for the
candidates in both tests' results with an
(r=0.6; 0.86) p<0.05 for both variables.

The participants’ age was ranged
between 18-62 Years Old. Twenty-seven
(64%) participants were from the age
group (34-45 years old). Twenty-five (60%)
of the participants held a bachelor's degree
or higher, 13 (30%) had associate degrees
or lower, and 4 (10%) held a master's or
doctorate. Thirty-seven (88%) of the
respondents were married, 3 (7%) were
single or separated, and 2 (5%) was a
widow.

Table 1. Descriptive Statistics of Short Assessment of Health Literacy (SAHL) Scores.

Score 1-18 Frequency Percentages
10 3 7%
14 8 19%
16 5 11%
17 16 39%
18 10 24%

Table 2: Mean and Standard Deviation of Short Assessment of Health Literacy (SAHL) (N=42).

Variables

Number | Minimum

Maximum | Mean | Standard Deviation

The Respondents’ scores 42 10

18 16 0.77

Table (3) shows the correlations
between the education level, age, and
existing chronic disease variables and the
SAHL score. At the alpha of 0.05, there was
a correlation between the respondents' test
score, educational levels, and the existing
chronic disease variables (p<0.05). No
correlation existed between the

respondents’ age and test scores (p>0.05).
The investigators used a multiple linear
regression test, and they found that the
SAHL score was statistically significant with
the respondents’ education level and the
existence of chronic disease variables. The
SAHL score was not statistically significant
with the respondents’ age variable.

Table 3. Correlations Between Age, Educational level, and Existence of a Chronic Disease Variables.

SAHL Score of Examinees (N=42).

Variable The Statistic Education Age Chronic Disease
SAHL Score r 0.60 0.14 0.86
p 0.02 0.07 0.001
Digital Literacy Test laptops, tablets (android or Apple devices),

All the respondents have used
computerized devices daily for different
general purposes. All the respondents
(100%) have used computer desktops,
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and smart phones for various digital daily
tasks. Four respondents (10%) needed help
using the computerized devices, mostly in
getting into programs and correctly
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following the requested tasks per program
or functionality.

Twenty-eight respondents (67%) do
not have barriers to using computerized
devices, while a third of participants (33%)
have experienced some barriers. The
respondents’ barrier list was: slow and
inconsistent internet connection,
inappropriate  devices’ usability and
understanding, limited English language
proficiency in understanding and finishing
moderate to advanced computerized life
and health-related tasks, preference for
paper-based work over device-based tasks,
and unconfident in wusing the devices
effectively. When we asked the respondents
what would help them to use a computer,
the respondents’ answers list was: speedy
and continuous internet, good interfacing
and friendly-used devices, getting trained or
supervised while they were doing complex

computerized tasks, high-level English
proficiency, the simple and understandable
language of the functions and forms.

The percentages of the daily general
purposes that the respondents have used
the computer devices for are listed in Table
(4). All participants  (100%) use
computerized devices for Email, social
media, chatting, and calling apps and
explore Google or other search engines for
web surfing purposes. Forty participants
(95%) use the devices for writing letters,
forms, banking, and entertainment. Thirty-
eight respondents (90%) use computerized
devices and apps for shopping. Thirty-two
(76%) of the respondents use computers
for health-related purposes for themselves
and relatives. Eighteen (43%) use
computerized devices and apps for
household and business budget planning
and filling.

Table 4. The Daily General Purposes of Using Computerized Devices by the Respondents

Computerized Task Number of Respondents per Percentages of the
Purpose (n) Respondents per Purpose
(n/Total Respondents)

Writing Letters 40 95%

Household Budget/Filing 18 43%

Banking 40 95%

Email 42 100%

Social Media (Facebook, 42 100%

Twitter, etc)

Messenger and Calling Apps 42 100%

General Interest/ Web Surfing 42 100%

Shopping (Groceries, Clothes, 38 90%
eBooks, Music)

Entertainment (T.V., Movies, 40 95%

Bookings)
Health-Related Services 32 76%

The list of the health-related
purposes amongst the respondents was:
upload and use patient portals from home
or libraries to communicate with providers;
use links and fill in forms during a therapy
session with a therapist or a nurse: fill in
health-related application, schedule or
cancel doctor appointments, communicate
with their health insurance agents
regarding paying bills and check their
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coverage for health services; uploading
mobile health application for family
planning and period tracking, calories
intake, physical activity apps.

When we asked the respondents to
rate their confidence using a computer or
related technology for daily general purposes:
2 (5%) were unconfident, 12 (28%) were
uncertain, and 28 (67%) were confident—
figure (1).
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How the Respondents were Confident while they Use Computerized
Devices for General Daily Purposes

[VALUE]
(IPERCENTAGE

D

= Confident = Uncertain

Unconfident

Figure 1. The Respondents' Confidence while They Use Computerized Devices for General Daily

Purposes.
Phase II Results

A total of 45 participants took part
in the survey using Google Forms. Table (6)
demonstrates the participants’
demographic data, and Table (7) shows the
results of analyzing the data collected
regarding telehealth and virtual healthcare
services during the COVID-19 pandemic.

Table (5) shows that twenty
(44.4%) participants were 40 - 60 years old.
Thirty-nine (86.7%) of the participants
were married women, with 31 (68.9%)
being citizens and 15 (31.1%) being
permanent residents. Nineteen (42.2%) of
the participants held graduate degrees, 11
(24.4%) held undergraduate degrees, and

15 (33.3%) held high school diplomas or
less. Twenty (44.4%) have resided in
Atlanta for more than ten years, 13 (28.9%)
of the participants have lived in Atlanta for
5-10 years, and 12 (26.7%) of the
participants have resided in Atlanta for 1- 5
years. Twenty-five (55.6%) participants
were unemployed, and 20 (44.4%) were
employed. Twenty-nine (65.5%)
participants held private insurance,
whereas 16 (20%) had governmental
insurance. Twenty-seven (59.1%) of the
participants live in 3-6 members families,
10 (22.7%) live in families of 1-3 people,
and 8 (18.2%) live in a family of 6 members
or more.

Table 5. Phase II Participants’ Demographic Distribution

Demographics Character Frequency Percentages (%)
Age Group:
e 18-24yearsold 10 22.2%
e 25-39years old 15 33.3%
e 40-60 years old 20 44.4%
Marital Status:
e Married 39 86.7%
e Not Married 6 13.3%
Citizenship Status:
e (Citizen 31 68.9%
e Permanent Resident 14 31.1%
Education Level:
e High School Diploma 15 33.3%
e Undergraduate College level degree 11 24.4%
e Graduate Degree 19 42.2%
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Number of Years Residing in Atlanta, GA, USA
e 1-5Years 12 26.7%
e 5-10Years 13 28.9%
e >10Years 20 44.4%
Employment Status:
¢ Unemployed 25 55.6%
e  Employed 20 44.4%
Type of Health Insurance:
e Private 29 65.5%
e Governmental Insurance (Medicaid) 16 20%
Household Family Members:
e 2-3 People 10 22.7%
e 3-6 People 27 59.1%
e >6People 8 18.2%

Table (6) demonstrates the survey
questions that assess the participants'
Knowledge, attitude, and practice regarding
telehealth and virtual healthcare services.
Twenty-five (55 %) participants had
previous Knowledge of telehealth,
telemedicine, or other forms of virtual
medicine. Thirty-six (81.1%) of the
participants would not consider using
telehealth, telemedicine, or virtual
medicine services before the COVID-19
pandemic. Only nine (18.9%) would do.
Twenty-seven (60%) participants
admitted that COVID-19 increased their
willingness to try telehealth in the future.
When we asked if the participants would
plan and consider scheduling telehealth

services in the future, 23 (52%) of the
participants answered "Yes ."The most
common reason amongst the participants
who will consider telehealth services was
because they will be more affordable than
personal visits, Convenient, and there is no
need to take a day off or travel; they will
not be exposed to the virus and infected
people. The participants do not want to
consider telehealth services in the future
because telehealth is only for minor
illnesses and primary care follow-ups;
virtual services have low quality and
continuous care concerns; doctors should
perform exams in person to give the
correct diagnosis and treatment to
patients.

Table 6. Knowledge, Attitude, and Practice (KAP) Regarding Telehealth and Virtual Healthcare

Services during COVID-19 Pandemic.

Variables Frequency (n) | Percentages (%)
Knowledge Regarding Telehealth, Telemedicine, or Virtual
Medicine Entails
o Yes 25 55%
° No 20 45%
Consider Using Telehealth, Telemedicine, Virtual
Medicine Services Before the COVID-19 Pandemic
. Yes 9 18.9%
° No 36 81.1%
Are You Planning or Considering Scheduling Telehealth
services in the future?
° Yes 23 52%
° No 22 48%
Has COVID-19 Increased Your Willingness to Try Telehealth
in the Future?
. Yes 27 60%
. No 18 40%

Figure (2) shows the participants’
responses when we asked them to
compare telehealth or virtual services to
in-person services. Telehealth is an

Archives of Health Science

excellent option to start a consultation,
followed by in-person visits. Telehealth
and virtual services are comparable to the
in-person services.
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Comparison of Telehealth Visits to In-Person Doctor Visits

= Telehealth is a Good Option to Start Consultation

= Telhealth Services are Comparable to the In-Person Visits

People Get Comparable Results and Clinical Outcomes

Telehealth Care does not Equal to the Same Level as In-Person Visits

Figure 2. Respondents’ Comparison of Telehealth Services to the In-Person Visits.

The KAP of health information
technology, such as telehealth, was
investigated based on the responses of 45
respondents. The results were divided into
two tables (Tables 5 and 6). Most
respondents were 40 - 60 years old Muslim
women, married, well-educated,
unemployed, and residing in Atlanta for
more than ten years.

The majority of the participants
held private insurance, and their household
family size number was three to six people
meaning that these women either had
children or were residing with multiple
individuals in their household.

At the time of the current study,
about half of the participants had adequate
Knowledge about telehealth and virtual
medicine. But most respondents did not
consider using telehealth, telemedicine, or
virtual medicine services before the COVID-
19 pandemic. The Knowledge about the
importance and value of telehealth and
virtual medicine visits has been recently
added after the pandemic when healthcare
providers recommended social distancing
and virtual medicine.

As the awareness regarding
telehealth increased, KAP about health
information technology, such as telehealth,
was raised among the first-generation
women in Atlanta. However, as the attitude,
practice, and Knowledge of health
information technology decreased,
telehealth usage also reduced among the
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first-generation women in Atlanta. Half of
the study sample will consider scheduling
telehealth services in the future.

Discussion

The SAHL Health Literacy test
scores were approximately normally
distributed with an average score of 16 out
of a scale of 18, and this is a good indication
but may be due to the small sample size and
the sampling technique that we used for the
current study. This study was the first study
conducted on Muslim Immigrant women's
health literacy and as pilot research to get
preliminary results to support an NIH grant
application. We would recommend that
larger random samples of immigrant
Muslim women should be studied in the
future to get more accurate results. Most
participants (63%) got scores of 17 or 18
out of a scale of 18. These high scores
correlated to the education level and
familiarity with the U.S. health system due
to one or more chronic diseases in the
family. A study published in 2020 revealed
that health literacy capacities are associated
with familiarity with chronic diseases and
exposure to health system  tasks
consistently.1” Health literacy levels depend
on different critical thinking,
communicating, responding, and interacting
capabilities among individuals.l? The
literature pointed out that health literacy
was higher among chronically-ill young
individuals who held postsecondary or
higher educational levels.1718 The current
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high health literacy scores amongst the
chronically -ill participants might be
because they were well-informed by their
providers and due to their familiarity with
their illnesses and frequent exposure to the
American health system.

A study revealed that high health
literacy scores correlate with high
education levels of Muslim women.1® Low-
grade English reading levels were
associated with low functional health
literacy capabilities and high average
annual healthcare costs.2? A study indicated
that English proficiency was the first
predictor of the immigrants' health literacy.
The same study recommended several
linguistic methods to correctly measure
health literacy in bilingual communities.2!
An investigation revealed that Immigrants'
Maternal education was a substantial factor
that predicts immigrant women and family
health literacy.s So, women's English
proficiency and educational levels are
critical variables in predicting functional
health literacy for the women and their
family members. The current study
investigators recommend innovational
bilingual interventions targeting first-
generation women to help them understand
health-related information and access
different healthcare resources effectively
and efficiently. The present literature found
that health literacy scales could assess the
presence of Knowledge about serious health
topics and diseases but will not accurately
predict the knowledge and practice levels
about the illnesses. The immigrants could
know the disease but need help
understanding and accessing the preventive
and screening interventions. Another study
revealed that religious values and norms
strongly impact Muslim  immigrant
women's health behavior and practice.
Health providers and general and private
health agencies should offer approaches to
enhance functional health literacy amongst
this group.22 All health-related
interventions  must be  customized
according to the immigrants' culture and
religious rules to be adopted and accepted
by the immigrants.23-25

Digital literacy, or “the sufficient
ability or comfort with technology," is the
main  barrier @ most  disadvantaged
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community groups, including English-
limited immigrants, to realize the
importance  of  mastering  essential
technology skills in enhancing health and
life quality.26 All respondents used different
types of computerized devices for various
digital daily tasks. Emailing, social media,
chatting and calling applications, and
surfing the web were the most daily digital
activities of the participants. More than
two-thirds of the respondent women have
used computerized devices for health-
related purposes for themselves and
relatives, and two-thirds of the respondents
were confident in using technology to
conduct their general digital activities. This
high percentage may be because the study
sample was small, and most participants
were middle-aged women with bachelor's
degrees or higher. Also, most of our
respondents were married women and
mothers, so they must have experience
using different computerized devices as
mothers and new language learners to earn
digital biliteracy skills and Knowledge.2’

We recommend that future scholars
have a more comprehensive sample that
includes similar percentages of all
educational levels and ages. One-third of the
respondents said they need help finishing
some complicated daily digital activities. A
study proves that the immigrant's
technology use is determined mainly by
desires and profits rather than awareness of
its importance in improving their well-
being and life quality.28 Targeted strategies
should be conducted to educate
disadvantaged groups on the significance of
mastering essential technology skills to
complete daily digital duties for better
health and life quality.

The respondents’ purposes for
using computerized devices to conduct
health-related duties were: to upload and
use patient portals from home or libraries
to communicate with providers; use links
and fill in forms during therapy sessions
with a therapist or a nurse: fill in a health-
related application, schedule or cancel
doctor appointments, communicate with
their health insurance agents regarding
paying bills and check their coverage for
health services; uploading mobile health
application for family planning and period
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tracking, calories intake, physical activity
apps. All these indicate the degree of the
respondents’ engagement in the healthcare
provision process, show the interaction and
communication with the providers, and
point out how they actively decide for
themselves and their families.

Current literature pointed out that
immigrants found virtual medicine visits
desirable because they have enough time
with their providers and save them from
office visits related to requirements for
English as second language speakers.2? To
reduce health inequalities, the investigators
recommended tailoring cultural and
linguistic interventions and education
material for the immigrants in both office
and virtual visits. The same literature
pointed out that leveraging telehealth and
other computerized platforms will reduce
health disparities and digital divine among
immigrants and other disadvantaged
groups.30

The current study shows a strong
correlation between the KAP of first-
generation Muslim immigrant women
regarding telehealth services and
awareness of virtual healthcare services
during the COVID-19 pandemic. The first-
generation participating women with prior
Knowledge and education about health
information technologies were likelier to
practice telehealth. They had a more
positive attitude than first-generation
women who did not know as much about
health information technologies. The
pandemic has caused more awareness of
health information technologies and aided
in accepting the use of these technologies
by the first-generation Muslim immigrant
women of Atlanta. The current literature
proved that before the pandemic, there was
not much awareness regarding telehealth
services, but after the pandemic, much
more awareness was spread.3132 Awareness
regarding telehealth services should
continue to be raised as it allows more
positive  KAP  for accepting these
technologies by first-generation Muslim
women immigrants in Atlanta. A study
showed that a bilingual facilitator was
essential for high-quality and effective
telehealth visits for old bilingual patients
with limited English proficiency and digital
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literacy.33 The literature recommends that
future research should design and innovate
custom-made telehealth and virtual
medicine services that consider cultural
concerns, language proficiency, and digital
literacy for the patients to be accepted and
attain the required outcomes of these
services.34

Conclusion

This study is the first on Muslim
Immigrant women's health literacy in
Georgia State. Due to the current study's
sample size and sampling technique, we
recommend conducting a similar
methodology to include a more significant
randomly selected sample, including more
illiterate and elderly immigrant women.
Highly educated immigrant women had
high health and digital literacy levels.
Participated women who have, or family
members, previous chronic diseases were
more health literate than other women who
did not have regular communication with
health care providers and continuous
exposure to the American health system
personnel and services. Customized cultural
and linguistic health education and applying
interventions can be considered by Muslim
community leaders and public health
professionals to target all Muslim
immigrant women targeting critical clinical
and public health issues and diseases. All
respondents used different computerized
devices for various digital daily tasks. Most
of them used these devices for health-
related purposes. We recommend building a
cultural and linguistic website or a mobile
application to guide these immigrant
women on locating, accessing, and using the
health resources available for their
communities. The immigrant population
needs to be educated about the importance
of earning digital capabilities to efficiently
conduct their daily tasks for better health
and life quality.

The pandemic increased the
awareness of the importance of telehealth
and virtual medicine services among the
participating women. However, the highest
awareness was among first-generation
participating women, who have had prior
Knowledge and education about health
information technologies. More health
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campaigns about the importance of
accepting and adopting different health
information technology tools and strategies
could be done to increase further the
Knowledge, attitude, and practice (KAP)
among disadvantaged, first-generation
immigrant women. To further facilitate the
adoption of telehealth services, the service
providers can customize their amenities to
suit the users' cultural, social, and linguistic
characteristics and values.

Author Contributions

The first author confirms sole
responsibility for the following: study
conception and design, data collection,
analysis and interpretation of results, and
manuscript preparation. The second, third,
and fourth authors confirm responsibility
for phase two’s data collection and results.

Acknowledgments
The study was supported by the
Department of Informatics and

Mathematics/ College of Professional
Advancement/ Mercer University, Atlanta,
Georgia

References

[1] Lautier M. International trade of health
services: Global trends and local impact.
Health Policy. 2014 Oct 1;118(1):105-13.
doi:10.1016/j.healthpol.2014.07.004

[2] Pew Research Center’s Forum on Religion
& Public Life. The World’s Muslims: Unity an
rld’s Muslims: Unity and Diversity. Pew
Research Center; 2012 Aug 9. Accessed
August 28, 2023. https://www.
pewresearch.org/wp-content/ uploads
/sites/7/2012/08/the-worlds-muslims-
full-report.pdf

[3] United States Census Bureau. About the
froing-born population. 3.  United States
Census Bureau; 2021. Accessed August 28,
2023. https://www.census.gov/ topics/
population/foreign-born/about.html

[4] Truong M, Paradies Y, Priest N.
Interventions to  improve  cultural
competency in healthcare: a systematic
review of reviews. BMC health services
research. 2014 Dec;14(1):1-7. https://
bmchealthservres.biomedcentral.com/arti
cles/10.1186/1472-6963-14-99

[5] Ng E, Omariba DW. Health literacy and
immigrants in Canada: determinants and
effects on health outcomes. Ottawa, ON,

Archives of Health Science

Canada: Canadian Council on Learning;
2011. http://en.copian.ca/library/
research/ccl/health_lit_immigrants_canada
/health_lit_immigrants_canada.pdf

[6] Goel MS, Wee CC, McCarthy EP, Davis RB,
Ngo-Metzger Q, Phillips RS. Racial and
ethnic disparities in cancer screening: the
importance of foreign birth as a barrier to
care. Journal of general internal medicine.
2003  Dec;18(12):1028-35.d0i:10.1111/
j-1525-1497.2003.20807.x

[7]1 Goel NA, Alam AA, Eggert EM, Acharya S.
Design and development of a customizable
telemedicine platform for improving access
to healthcare for underserved populations.
In2017 39th  Annual International
Conference of the IEEE Engineering in
Medicine and Biology Society (EMBC); July
11, 2017; Jeju, Korea. doi:10.1109/
EMBC.2017.8037404

[8] McDonald ]JT, Kennedy S. Cervical cancer
screening by immigrant and minority
women in Canada. Journal of immigrant
and minority health. 2007 Oct; 9:323-34.
doi:10.1007/s10903-007-9046-x

[9] Tackett S, Young JH, Putman S, Wiener C,
Deruggiero K, Bayram ]D. Barriers to
healthcare among Muslim women: a
narrative review of the literature. Women's
studies international forum. 2018;69:190-
194. d0i:10.1016/j.wsif.2018.02.009

[10] Khadilkar A, Chen Y. Rate of cervical
cancer  screening  associated  with
immigration status and number of years
since immigration in Ontario, Canada.
Journal of immigrant and minority health.
2013 Apr;15:244-8. doi:10.1007/s10903-
012-9711-6

[11] Woodall T, Ramage M, LaBruyere ]T,
McLean W, Tak CR. Telemedicine services
during COVID-19: considerations for
medically  underserved populations.
Journal of Rural Health. 2021;37(1):231.
doi:10.1111/jrh.12466

[12] Shealy KM, Davidson TM, Jones AM, Lopez
CM, de Arellano MA. Delivering an
evidence-based mental health treatment to
underserved populations using
telemedicine: The case of a trauma-affected
adolescent in a rural setting. Cognitive and
Behavioral Practice. 2015 Aug 1;22(3):331-
44.d0i:10.1016/j.cbpra.2014.04.007

[13] Alajwari HA, Alfayez A, Alsalman D, et al.
Knowledge and attitude of Saudi Arabian
citizens towards telemedicine during the
COVID-19 pandemic. International Health.
2022 Nov;14(6):604-9. doi:10.1093/ in
thealth/ihab082

12


https://doi.org/10.1016/j.healthpol.2014.07.004
https://www.census.gov/%20topics/%20population/foreign-born/about.html
https://www.census.gov/%20topics/%20population/foreign-born/about.html
https://www.census.gov/%20topics/%20population/foreign-born/about.html
http://en.copian.ca/library/%20research/ccl/health_lit_immigrants_canada/health_lit_immigrants_canada.pdf
http://en.copian.ca/library/%20research/ccl/health_lit_immigrants_canada/health_lit_immigrants_canada.pdf
http://en.copian.ca/library/%20research/ccl/health_lit_immigrants_canada/health_lit_immigrants_canada.pdf
http://en.copian.ca/library/%20research/ccl/health_lit_immigrants_canada/health_lit_immigrants_canada.pdf
https://doi.org/10.1111/j.1525-1497.2003.20807.x
https://doi.org/10.1111/j.1525-1497.2003.20807.x
https://doi.org/10.1109/EMBC.2017.8037404
https://doi.org/10.1109/EMBC.2017.8037404
https://doi.org/10.1007/s10903-007-9046-x
https://doi.org/10.1016/j.wsif.2018.02.009
https://doi.org/10.1007/s10903-012-9711-6
https://doi.org/10.1007/s10903-012-9711-6
https://doi.org/10.1111/jrh.12466
https://doi.org/10.1016/j.cbpra.2014.04.007
https://doi.org/10.1093/inthealth/ihab082
https://doi.org/10.1093/inthealth/ihab082

Cross-Sectional Study: Assessment of Health and Digital Literacy among First-Generation Muslim
Immigrant Women in Atlanta City during the Pandemic

[14]

[15]

[16]

[17]

[21]

[23]

Burke Jr BL, Hall RW, Section on Telehealth
Care, Dehnel PJ], Alexander ]J, Bell DM,
Bunik M, Burke Jr BL, Kile ]R.
Telemedicine:  pediatric  applications.
Pediatrics. 2015 Jul 1;136(1):e293-308.
doi:10.1542 /peds.2015-1517

Agency for Healthcare Research and
Quality. Short assessment of health literacy
(SAHL): Health literacy measurement tools.
Updated February 2016. Accessed August
28, 2023. https://www.ahrq.gov/
healthliteracy/research/tools/index.html

Cartmill B, Wall LR, Ward EC, Hill A],
Porceddu SV. Computer literacy and health
locus of control as determinants for
readiness and acceptability of telepractice
in a head and neck cancer population.
International journal of telerehabilitation.
2016;8(2):49. doi: 10.5195/ijt.2016.6203

Dinh HT, Nguyen NT, Bonner A. Health
literacy profiles of adults with multiple
chronic diseases: A cross-sectional study
using the Health Literacy Questionnaire.
Nursing & health sciences. 2020 Dec;
22(4):1153-60. d0i:10.1111/nhs.12785

Wéngdahl ], Lytsy P, Martensson L,
Westerling R. Health literacy among
refugees in Sweden-a cross-sectional
study. BMC public health. 2014 Dec; 14(1)
:1-2.D0i:10.1186/1471-2458-14-1030

Salem OA, Sulami A, Al-Ammar KA.
Evaluation of health literacy among
females in outpatient clinics. Annals of
Medical and Health Sciences Research. 2018
Jan 1;8(1):100-4. https://www.amhsr.org/
articles/evaluation-of-health-literacy-
among-females-in-outpatient-clinics.pdf

Andrus MR, Roth MT. Health literacy: a
review. Pharmacotherapy: The Journal of
Human Pharmacology and Drug Therapy.
2002 Mar;22(3):282-302. doi:10.1592/
phco.22.5.282.33191

Jacobson HE, Hund L, Mas FS. Predictors of
English Health Literacy among US Hispanic
Immigrants: The importance of language,
bilingualism and sociolinguistic
environment. Literacy & numeracy studies:
an international journal in the education
and training of adults. 2016;24(1):43. doi:
10.5130/Ins.v24i1.4900

George P, Lennox Terrion ], Ahmed R.
Reproductive health behaviour of Muslim
immigrant women in Canada. International
Journal of Migration, Health and Social
Care. 2014 Jun 10;10(2):88-101. doi:10.
1108/IJMHSC-09-2013-0032

Khalid A, Haque S, Alvi S, Ferdous M,
Genereux O, Chowdhury N, Turin TC.

Archives of Health Science

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Promoting health literacy about cancer
screening among muslim immigrants in
Canada: Perspectives of Imams on the role
they can play in community. journal of
Primary Care & Community Health. 2022
Jan;13:21501319211063051.. doi:10.1177
/21501319211063051

National Academies of
Engineering, and Medicine. Facilitating
health communication with immigrant,
refugee, and migrant populations through
the use of health literacy and community
engagement strategies: Proceedings of a
workshop. National Academies Press;
2017. Accessed August, 29, 2023. Doi:
10.17226/24845

Shirazi M, Bloom ], Shirazi A, Popal R.
Afghan immigrant women's knowledge
and behaviors around breast cancer
screening. Psycho-Oncology. 2013 Aug;
22(8):1705-17. d0i:10.1002/pon.3216

Department of Education. Advancing
Digital Equity for All: Barriers & Strategies.
Office of Educational Technology; 2023.
Accessed August 29, 2023. https://
tech.ed.gov/advancing-digital-equity-for-

all/barriers-and-strategies/

Al-Salmi LZ, Smith PH. The digital
biliteracies of Arab immigrant mothers.
Literacy Research: Theory, Method, and
Practice. 2015 Nov;64(1):193-209. doi:
10.1177/2381336915617601

Guberek T, McDonald A, Simioni S, Mhaidli
AH, Toyama K, Schaub F. Keeping a low
profile? Technology, risk and privacy
among undocumented immigrants. In
Proceedings of the 2018 CHI conference on
human factors in computing systems; 2018
Apr 19; Ontario, Canada. doi:10.1145/317
3574.3173688

Levine S, Gupta R, Alkwatli K, Almoushref
A, Cherian S, Jimenez DF, Baez GN, Hart A,
Weinstock C. Telehealth perceptions among
US immigrant patients at an academic
internal medicine practice: Cross-sectional
study. JMIR Human Factors. 2022 Aug
10;9(3):€36069. d0i:10.2196/36 069

Grieco-Page H, Black C], Berent JM, Gautam
B, Betancourt TS. Beyond the pandemic:
leveraging rapid expansions in US telemental
health and digital platforms to address
disparities and resolve the digital divide.
Frontiers in Psychiatry. 2021 Aug 6;1
2:671502.d0i:10.3389/fpsyt.2021.6715 02

Bokolo A]. Exploring the adoption of
telemedicine and virtual software for care
of outpatients during and after COVID-19
pandemic. Irish Journal of Medical Science.

Sciences,

13


https://doi.org/10.1542/peds.2015-1517
https://www.ahrq.gov/%20healthliteracy/research/tools/index.html
https://www.ahrq.gov/%20healthliteracy/research/tools/index.html
https://www.ahrq.gov/%20healthliteracy/research/tools/index.html
https://doi.org/10.1111/nhs.12785
https://www.amhsr.org/%20articles/evaluation-of-health-literacy-among-females-in-outpatient-clinics.pdf
https://www.amhsr.org/%20articles/evaluation-of-health-literacy-among-females-in-outpatient-clinics.pdf
https://www.amhsr.org/%20articles/evaluation-of-health-literacy-among-females-in-outpatient-clinics.pdf
https://www.amhsr.org/%20articles/evaluation-of-health-literacy-among-females-in-outpatient-clinics.pdf
https://doi.org/10.1592/phco.22.5.282.33191
https://doi.org/10.1592/phco.22.5.282.33191
https://doi.org/10.5130/lns.v24i1.4900
https://doi.org/10.5130/lns.v24i1.4900
https://doi.org/10.1108/IJMHSC-09-2013-0032
https://doi.org/10.1108/IJMHSC-09-2013-0032
https://doi.org/10.1002/pon.3216
https://doi.org/10.1177/2381336915617601
https://doi.org/10.1177/2381336915617601
https://doi.org/10.1145/3173574.3173688
https://doi.org/10.1145/3173574.3173688
https://doi.org/10.2196/36069
https://doi.org/10.3389/fpsyt.2021.671502

Cross-Sectional Study: Assessment of Health and Digital Literacy among First-Generation Muslim
Immigrant Women in Atlanta City during the Pandemic

2021 Feb;190(1):1-0. doi:10.1007/ s11845
-020-02299-z

Ncube B, Mars M, Scott RE. Perceptions and
attitudes of patients and healthcare
workers towards the use of telemedicine in
Botswana: An exploratory study. PloS one.
2023 Feb 16;18(2):e0281754.
doi:10.1371/journal.pone.0281754

Payan DD, Frehn JL, Garcia L, Tierney AA,
Rodriguez HP. Telemedicine
implementation and use in community
health centers during COVID-19: clinic

[34]

personnel and patient perspectives. SSM-
Qualitative Research in Health. 2022 Dec
1;2:100054. doi:10.1016/j.ssmqr.2022.10
0054

Birati Y, Yefet E, Perlitz Y, Shehadeh N,
Spitzer S. Cultural and Digital Health
Literacy Appropriateness of App-and Web-
Based Systems Designed for Pregnant

Women With  Gestational Diabetes
Mellitus: Scoping Review. Journal of
Medical Internet Research. 2022 Oct

14;24(10):e37844. doi:10.2196/37844

DOI: 10.31829/2641-7456/ahs2023-7(1)-034

Citation: Awatef Ahmed Ben Ramadan et al,, (2023), “Cross-Sectional Study: Assessment of
Health and Digital Literacy among First-Generation Muslim Immigrant Women in Atlanta
City during the Pandemic”, Arch Health Sci; 7(1): 1-14.

Copyright: © 2023 Awatef Ahmed Ben Ramadan et al, his is an open-access article
distributed under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original author
and source are credited.

Archives of Health Science

14


https://doi.org/10.1007/s11845-020-02299-z
https://doi.org/10.1007/s11845-020-02299-z
https://doi.org/10.1371/journal.pone.0281754
https://doi.org/10.1016/j.ssmqr.2022.100054
https://doi.org/10.1016/j.ssmqr.2022.100054
https://doi.org/10.2196/37844

