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Purpose: The purpose of this study was to examine ethnic disparities in the utilization of digital healthcare services (DHS) in Israel 
and explore the characteristics and factors influencing DHS use among the Arab minority and Jewish majority populations.
Methods: A cross-sectional correlational design was employed to collect data from 606 Israeli participants, 445 Jews, and 161 Arabs. 
Participants completed a digital questionnaire that assessed DHS utilization, digital health literacy, attitudes towards DHS, and 
demographic variables.
Results: The findings reveal significant disparities in DHS utilization and attitudes between these ethnic groups, with Jewish 
participants demonstrating higher rates of utilization and positive attitudes toward DHS. The study also explores the predictive role 
of digital health literacy and attitudes in DHS use while considering ethnicity as a potential moderator. Significant predicting factors 
related to DHS utilization among Jews include positive attitudes and high health literacy. Among the Arabs, only attitudes towards 
DHS significantly predict the extent of DHS use. Digital health literacy affects the extent of use through attitudes at the two groups of 
the moderator significantly, but it is stronger among the Arab group.
Conclusion: To improve healthcare outcomes and reduce disparities, efforts should focus on ensuring equitable access to DHS for the 
Arab minority population. Targeted interventions, including digital literacy education, removing technology access barriers, offering 
services in Arabic, and collaborating with community organizations, can help bridge the gap and promote equal utilization of DHS.
Keywords: health literacy, digital health literacy, Arabs, minority, Jews

Introduction
Digital healthcare services (DHS) have become an integral part of the health services provided by healthcare organiza-
tions in Israel and in the world, and it has been called as “virtual service revolution”.1 It is part of the technological 
revolution developed in many fields and offers solutions to the growing burdens in the health systems. In addition, the 
DHS aims to decrease the gap between the requirements of available and accessible services and the lack of resources.2 

DHS can support health systems to deliver more health care, to promote health and prevent diseases.3,4 Such services 
were also effective in hospitals, and they can reduce demand for (in-house) consultations, medical procedures, and 
unnecessary hospitalizations and improve postoperative monitoring of patients.5,6 DHS can also be beneficial for 
individuals and patients with chronic diseases; it supports self-management and preventive behaviors related to chronic 
diseases.3,7

It seems that in recent years the tendency to rely on technology in the field of healthcare services is expanding.8,9 

DHS includes a wide range of services like mobile applications of digital information technologies and more. In Israel, 
the four health maintenance organizations (HMOs) started developing such services many years ago, and it became 
essential after the outbreak of the corona virus. It includes websites, consultation with different specialized physicians, 
maternity care, service for receiving prescriptions and information about pharmacies, administrative services, and more.
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The utilization of DHS was less among certain groups based on various factors. These factors include advanced age, 
male gender, lower levels of education and income, and a disadvantaged socioeconomic background.10–13 Obstacles to 
DHS utilization can also arise from the breakdown or interference of established resources or systems.14 Huxley et al15 in 
their review refer to barriers among marginalized groups (itinerant populations such as refugees, homeless people, 
unemployments) compared to the general population. The review revealed that marginalized groups reported access 
difficulties and stigmatizing reactions from health professionals and other patients. Previous qualitative, quantitative, and 
mixed articles analysis review16 showed that eHealth can widen the gap between those at risk of social health inequalities 
and the rest of the population. Ethnicity and low income were the most commonly used characteristics to identify people 
at risk of social health inequality.

Norman & Skinner17 found that high levels of health literacy in general, and digital health literacy in particular, is 
needed for the utilization of DHS. Health literacy is defined as “the degree to which individuals can obtain, process, 
understand, and communicate about health-related information needed to make informed health decisions” p.16.18 When 
digital health literacy, in addition, requires more skills to obtain online health information.17,19 Previous research 
indicated that higher levels of digital health literacy related to better health, healthy behaviors, and increased knowledge 
regarding the management of chronic diseases.20 Levels of digital health literacy were low among disadvantaged 
population groups with low socioeconomic status. A literature review and meta-analysis21 found that accessibility to 
infrastructure and low levels of education were the main factors for this. Digital health literacy is a crucial means that 
now goes beyond restricted access to information to the denial of actual healthcare services. It is imperative to recognize 
that in the third millennium, digital literacy has evolved beyond mere technological expertise and has become a tool that 
empowers individuals to access various services, including healthcare, on an equal footing.

Other studies also report that the most powerful predictors of not using information technology among older adults 
are cognitive decline associated with aging processes and attitudes such as anxiety about computer use and the perception 
that the technology was not useful for them.22–24 Numerous models have been created to explore and comprehend the 
factors that influence the acceptance of computer technology. The technology acceptance model (TAM) proposed by 
Davis25 was one of those theories. The theory proposes that user acceptance, which is affected by three elements, namely 
perceived usefulness, perceived ease of use, and attitudes towards usage of the system, can determine the effectiveness of 
a system. The theoretical frameworks utilized to examine user acceptance, adoption, and usage behavior.

The Ministry of Health in Israel in 20172 declared a policy to encourage the use of digital services in order to improve 
the quality of care. They initiated a “National program for digital health”. Even though surveys show significant 
disparities between groups in utilizing DHS. Low rates were found to be among Arab minorities in Israel.2 Previous 
research from other countries also found low adherence rates of utilizing DHS among minority populations.1,26

This research focused on the Arab minority living in Israel. They constitute about 21% of the population in Israel.27 

Almost 50% live in Northern region, 10% in the central region, 20% in Haifa, and 20% in the southern part of the 
country. The Arab community is characterized by low socioeconomic status and higher health disparities.28,29

Little is known about utilizing DHS among the Arab community. Recent published data (in Hebrew) of Laron et al30 

found that more than 90% of Arabs use the internet and have smartphones. 60% of them reported that they use telehealth 
services just to set a doctor appointment. Two-thirds did use the health plan’s application. The main barrier for using such 
services was a lack of awareness about using DHS, when previous acquaintances with the doctor and services in Arabic 
were facilitating factors. There was a significant correlation between education level and the utilization of telehealth for 
written communication with a known healthcare professional. They concluded that even though high percent of the Arabs 
have an access to the internet, the usage of the DHS is still limited. Thus, this research aims to deepen the knowledge 
about the other characteristics and barriers of DHS among the Arab community compared to the Jewish community in 
Israel and to examine the general model of literacy, including attitudes and usage, and to investigate the impact of 
ethnicity on individuals’ patterns of use.

Following, the research hypotheses are:

1. There will be differences in the research variables (extent of use, attitudes towards DHS, and digital health 
literacy) between the ethnic groups and genders.
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2. There will be a positive relationship between digital health literacy and the extent of use of DHS between the two 
ethnic groups.

3. There will be a positive relationship between attitudes towards DHS and the extent of use of DHS between the two 
ethnic groups.

4. Attitudes towards DHS will mediate the relationship between digital health literacy and the extent of use of 
DHS.

Materials and Methods
Study Design
This study used a cross-sectional correlational design. An online survey was conducted during 13 September to 
01 October 2022 using a closed digital questionnaire. The questionnaire was administered via a well-known survey 
institute to a panel of optional respondents sample of 609 Israeli citizens. The survey was conducted in Hebrew and 
Arabic. Participation in the survey was voluntary, and participants were not offered any compensation.

Participants and Data Collection
A representative sample of 609 subjects participated in the study: 165 from the central region, 123 from Tel Aviv, 88 
from the northern region, 83 from Haifa, 80 from the southern region, 45 from Jerusalem, and 23 from the Judea and 
Samaria region. The inclusion criteria were Israeli adults Arabs and Jews. It should be noted that the Arab population in 
Israel is overrepresented in this study, and the sample represents the distribution of the insured in the various health 
maintenance organizations. Participants were first informed about the purpose of the study and maintained participant 
confidentiality. They were informed about the option to refuse to complete the questionnaire or stop filling it out at any 
time without any consequence to themselves. They then gave their informed consent.

Variables and Measurements
Demographic Characteristics
The following demographic data were collected: gender, year of birth, place of residence, marital status, number of 
children, religion, level of religiousness, occupation, education, financial status, health status, and membership in a health 
fund.

The Extent of Use of Digital Healthcare Services (DHS) Questionnaire 
The extent of use of DHS questionaire based on a questionnaire developed by Even-Zohar et al31 and included eight 
digital healthcare services such as scheduling appointments and viewing test results. To validate the questionnaire and 
adapt it to the research purpose, it was forwarded to three experts who were asked about the degree of relevance of each 
of the items. In light of the experts’ comments, one item was omitted from the questionnaire, and 3 new items were 
added. The final questionnaire included 10 items. The participants were asked to mark the frequency of use for each 
service on a scale between 6 levels: 0 – not familiar, 1 – familiar but never used, 2 – seldom, 3 – sometimes, 4 – in most 
cases, and 5 – whenever necessary. For data processing, one average was calculated for the scale of extent of use of DHS 
and a high score indicates a greater extent of use of DHS. The questionaire internal reliability (Cronbach’s alpha) was 
α=0.87.

Attitudes Towards the Use of DHS Questionnaire 
The questionnaire was designed for the present study. The questionnaire consists of 6 positive attitudes towards DHSs, 
for example: “The digital services allow me to perform actions quickly” and 4 negative attitudes, for example, “It is 
difficult for me to use the digital services”. The degree of agreement on each item is measured on a Likert scale between 
1 – do not agree at all and 5 – agree to a very large extent. To validate the questionnaire, it was passed to three experts 
who were asked about the degree of relevance of each of the items. Considering the experts’ comments, the wording of 
three of the items was corrected and 2 new (inverted) items were added. The final questionnaire included 12 items. For 
data processing, one average was calculated for the scale of attitudes towards using DHS (after reversing the negative 
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items), and a high score indicates more positive attitudes toward DHS. The internal reliability (Cronbach’s alpha) of the 
questioniare was α=0.86.

Digital Health Literacy Questionnaire 
The questionnaire is based on Norman’s and Skinner’s17 research questionnaire. The questionnaire included eight items 
measuring knowledge and skill in locating, evaluating, and applying health information from digital sources. For 
example: “I know where to find effective health information on the Internet”. For each item, there are five answer 
options: 1 – do not agree at all and up to 5 – agree to a large extent. The Arabic version of the questionnaire was 
translated and validated by Wångdahl et al32 and high internal reliability was found (0.92). For data processing, one 
average was calculated for the scale of digital health literacy and a high score indicates a higher literacy towards DHS. In 
the present study, the internal reliability (Cronbach’s alpha) was α=0.91.

Data Analysis
Analyses were conducted using the IBM SPSS Statistics 25.0. The analysis was calculated on 606 responses. The 
missing values were less than 0.02% and were not replaced. Cronbach’s α coefficient was measured to verify the 
reliability of the measurement tools used in the study. Group comparisons were performed using the t-test for continuous 
variables and the χ2 test for categorical variables. To compare the means of the research variables between the ethnic 
groups and gender we used 2×2 ANOVA’s. Correlations between the study variables were analyzed using Pearson 
correlations. We used Fisher r-to-z transformation to compare the correlations between the two ethnic groups. We 
conducted a hierarchical regression analysis to test all relationship variables contribution to predicting the extent of the 
use of DHS. Finally, we conducted an analysis using the PROCESS macro for SPSS (model 7) to examine the moderated 
mediation model for predicting the extent of use of DHS.33 A 95% confidence interval (CI) was calculated for each 
regression coefficient included in the model. The moderated mediation approach utilizes a bootstrap test, for which we 
generated 5000 samples, to produce 95% confidence intervals, which indicate a significant indirect effect if they do not 
include 0.34

Results
Participant Demographic Characteristics
The study included 606 participants from two ethnic groups: 445 Jews and 161 Arabs. Table 1 shows significant 
differences in gender, religiousness, income level, number of children and health condition between the two ethnic 
groups. Among the Jews, 55.3% were women, 60.9% were married, whose ages ranged from 20 to 84 years (M = 43.9, 
SD = 16.4), and parents to an average of 1.9 children (SD=1.8). Most of the Jews reported that they were secular or 
traditional (83.1%). Moreover, more than half of them have an academic education (55.5%), and most are salaried 
employees (70.9%) and almost half with lower than average level of income (41.6%). Most of the Jews participants 
reported being in good or very good health (90.3%), while only 28.8% have a chronic disease. Among the Arabs, 38.5% 
were women, 72.0% were married, whose ages ranged from 21 to 69 years (M = 41.7, SD = 11.9), and parents to an 
average of 2.5 children (SD=2.1). Most of the Arabs reported that they are secular or traditional (62.1%). Additionally, 
half of them hold an academic education (50.3%), and most are salaried employees (71.9%) and with lower-than-average 
levels of income (82.6%). Finally, most of the Arabs reported being in good or very good health (74.5%), with only 
28.0% have a chronic disease.

Differences in the Research Variables Between the Ethnic Groups and Gender
A 2×2 ANOVA was performed in order to compare the means of the research variables between the Jews and Arabs and 
between woman and men. Table 2 presents the results of these analyses.

Significant main effect of ethnicity was found for the extent of use of DHS [F (1,602) = 31.20, p<0.001, ηp
2=0.05)], 

and for attitudes towards DHS [F(1,602)=45.06, p<0.001, ηp
2=0.07)]. On average, the Jewish participants use more DHS 

and have more positive attitudes towards them than Arab participants. There were no significant differences in digital 
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Table 1 Comparison of Demographic Characteristics Between the Ethnic Groups (N=606)

Jews Arabs χ2value pvalue
(N=445) (N=161)

N % N %

Gender 13.31 <0.001
Woman 246 55.30% 62 38.50%

Man 199 44.70% 99 61.50%

Marital status 6.6 0.086

Single 129 29.00% 35 21.70%

Married 271 60.90% 116 72.00%
Divorced 37 8.30% 108 5.00%

Widower 8 1.80% 2 1.20%

Religiousness 55.73 <0.001
Secular 235 52.80% 33 20.50%

Traditional 135 30.30% 67 41.60%
Religious 75 16.90% 61 37.90%

Education 4.44 0.349
Elementary 5 1.10% 4 2.50%

High school 130 29.20% 46 28.60%

Professional training 63 14.20% 30 18.60%
Bachelor’s degree 178 40.00% 54 33.50%

Master’s degree or higher 69 15.50% 27 16.80%

Employment 1.31 0.518

Not working 129 29.10% 45 28.10%

Part-time employee 51 11.50% 24 15.00%
Full time employee 263 59.40% 91 56.90%

Income Level 81.02 <0.001
Lower than average 185 41.60% 133 82.60%

Average 125 28.10% 18 11.20%

Higher than average 135 30.30% 10 6.20%

Health Condition 29.18 <0.001
Not good 4 0.90% 10 6.20%
Not so good 39 8.80% 31 19.30%

Good 279 62.70% 82 50.90%
Very good 123 27.60% 38 23.60%

Chronic Diseases 0.04 0.845
No 317 71.20% 116 72.00%

Yes 128 28.80% 45 28.00%

Computer/Tablet at Home 127.29 <0.001
Yes 422 94.80% 93 57.80%

No 23 5.20% 68 42.20%

Mean(SD) Mean(SD) tvalue pvalue

Age(years) 43.9(16.4) 41.7(11.9) 1.82 0.07

min-max 20–84 21–69

No. of Children 1.9(1.8) 2.5(2.1) −3.51 0.001
min-max 0–10 0–8

Note: Bold values denote statistical significance. 
Abbreviation: SD, standard deviation.
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Table 2 Mean Differences in the Research Variables Between the Ethnic Groups and Gender

Jews (N=445) Arabs (N=161)

Women  
(N=246)

Men  
(N=199)

Women  
(N=62)

Men  
(N=99)

Ethnic Groups Gender Interaction Between Ethnic and Gender

M SD M SD M SD M SD F(1,602) p ηp2 F(1,602) p ηp2 F(1,602) p ηp2

Extent of Use 3.67 0.96 3.67 0.91 3.12 1.03 3.19 1.09 31.20 <0.001 0.05 0.13 0.718 0.00 0.17 0.682 0.00

Attitudes 3.96 0.64 3.84 0.67 3.45 0.61 3.54 0.61 45.06 <0.001 0.07 0.03 0.872 0.00 2.90 0.089 0.01

Digital Literacy 3.29 0.78 3.21 0.77 3.26 0.72 3.43 0.69 1.61 0.205 0.00 0.48 0.491 0.00 2.94 0.087 0.01

Note: Bold values denote statistical significance. 
Abbreviations: M, Mean; SD, standard deviation; ηp2, Partial effect size.
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health literacy between Jews and Arabs. In addition, there was no significant main effect for gender in all research 
variables. Finally, there was no significant interaction effect between gender by ethnicity in any of the measures.

Table 3 shows χ2 tests to examine the differences between Jews and Arabs in each item of the extent of DHS utilization. 
The table shows that except of using online pharmacy (item 10) the Jews use all operations more frequently than Arabs do.

Relationship Among the Research Variables in the Two Ethnic Groups
Correlations between the research variables (extent of use, attitudes, and digital literacy) were explored and are reported 
in Table 4.

As can be seen, in both groups there was a significant positive correlation between the extent of use of DHS and attitudes 
towards DHS (r=0.39 for Jews and r=0.34 for Arabs). In Fisher Z test no significant difference was found between those 
correlations (z=0.62, p>0.05). In addition, a significant positive correlation was found between the extent of the use of DHS 
and digital health literacy in both groups. Although the correlation is stronger among the Jews (r=0.41) than among the Arabs 
(r=0.28), in Fisher Z test no significant difference was found between those correlations (z=1.60, p>0.05).

Table 3 Differences in the Extent of Use of DHS Between Ethnic Groups

Not 
familiar/ 
Never (0-1)

Seldom/ 
Sometimes 
(2-3)

In Most Cases/ 
Whenever 
Necessary (4-5)

Total χ2 

(df=2)

1. Scheduling appointments (to the doctor, for 

laboratory tests…) through the website or the 
application

Jews 6 (1.3%) 31 (7.0%) 408 (91.7%) 445 (100%) 69.08***

Arabs 7 (4.3%) 51 (31.7%) 103 (64.0%) 161 (100%)

2. Viewing the results of tests on the website or in the 
application

Jews 6 (1.3%) 24 (5.4%) 415 (93.3%) 445 (100%) 74.20***

Arabs 8 (5.0%) 47 (29.2%) 106 (65.8%) 161 (100%)

3. Ordering prescriptions for medicines through the 

website or the app

Jews 59 (13.3%) 91 (20.4%) 295 (66.3%) 445 (100%) 15.13**

Arabs 35 (21.7%) 47 (29.2%) 79 (49.1%) 161 (100%)

4. Request for commitments through the website or the 

application (like form 17)

Jews 73 (16.4%) 82 (18.4%) 290 (65.2%) 445 (100%) 29.23***

Arabs 40 (24.8%) 55 (34.2%) 66 (41.0%) 161 (100%)

5. Ascertaining medical rights on the website or in the 
application (such as supplementary insurance rights)

Jews 117 (26.3%) 120 (27.0%) 208 (46.7%) 445 (100%) 7.55*

Arabs 37 (23.0%) 62 (38.5%) 62 (38.5%) 161 (100%)

6. Request for a referral for examination or treatment 

through the website or the application

Jews 48 (10.8%) 79 (17.8%) 318 (71.5%) 445 (100%) 27.67***

Arabs 25 (15.5%) 57 (35.4%) 79 (49.1%) 161 (100%)

7. Search for medical information on the website or in 

the application (such as treatments, examinations, 
doctors, institutes, opening hours)

Jews 26 (5.8%) 80 (18.0%) 339 (76.2%) 445 (100%) 34.43***

Arabs 16 (9.9%) 62 (38.5%) 83 (51.6%) 161 (100%)

8. Communication with a doctor through the website or 
application

Jews 48 (10.8%) 113 (25.4%) 284 (63.8%) 445 (100%) 30.30***

Arabs 37 (23.0%) 60 (37.3%) 64 (39.8%) 161 (100%)

9. Having an online appointment (by phone or video) 

with a doctor

Jews 92 (20.7%) 157 (35.3%) 196 (44.0%) 445 (100%) 18.34***

Arabs 58 (36.0%) 57 (35.4%) 46 (28.6%) 161 (100%)

10. Online pharmacy (order medication through the 
website or application)

Jews 220 (49.4%) 114 (25.6%) 111 (24.9%) 445 (100%) 1.36

Arabs 71 (44.1%) 45 (28.0%) 45 (28.0%) 161 (100%)

Notes: *p<0.05,**p<0.01,***p<0.001.
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In contrast, the correlation between digital health literacy and attitudes towards DHS is significantly stronger among Arabs 
(r=0.53) than Jews (r=0.34). In Fisher Z test, significant differences were found between those correlations (z = −2.55, p < 0.01).

Hierarchical Linear Regression Analysis for Predicting Extent of Use of DHS
Hierarchical linear regression was used to predict the extent of the use of DHS in the two ethnic groups. Step one included 
demographic variables: gender (1-woman, 0-man), religiousness (1–religious/very religious, 0–secular/traditional), income 
(1–average or above, 0–below average), health condition (1–good, 0–not good), and number of children. Step two included the 
following variables: attitudes toward DHS and digital health literacy. The results of these analyses are presented in Table 5.

In step one, income was found to be a significant predictor of the extent of use of DHS among the Jews, whereby 
Jewish subjects with an average income and above use digital health services to a greater extent. Among the Arabs, the 
demographic variables do not significantly predict the use of DHS. Combined, the demographic variables explained 5% 
of the variance of the extent of use among the Jews and 3% among the Arabs. In step two, attitudes towards DHS and 
digital health literacy were significant predictors of the extent of use among the Jews. It was found that the more positive 
the attitudes and the higher the literacy, the greater the extent of use of DHS. These research variables added an 
additional 20% to the explained variance. Among the Arabs, only attitudes towards DHS were found to be significant 
predictor of the extent of use of DHS. Step 2 added an additional 14% to the explained variance. In total, our model 
explained 25% of the variance of the extent of use among the Jews and 17% among the Arabs. Moreover, the model is 
statistically significant in both groups [F(7,436)=20.93, p<0.001 for Jewish and F(7,152)=4.50, p<0.001 for Arabs].

Table 5 Hierarchical Linear Regression Analysis for Predicting the Extent of Use of DHS Among the Ethnic Groups

Predictor Variable Jews (N=444) Arabs (N=160)

B S.E β t p R2 B S.E β t p R2

Step 1: (Constant) 3.35 0.17 20.24 <0.001 0.05 30.40 0.22 15.74 <0.001 0.03

Gender (1= Woman) 0.01 0.09 0.01 0.15 0.885 -0.02 0.19 -0.01 -0.13 0.898
Religiousness (1= Religious) -0.10 0.12 -0.04 -0.85 0.399 0.05 0.18 0.02 0.28 0.782

Income (1= Average or above) 0.39 0.09 0.21 40.36 <0.001 0.29 0.23 0.10 10.23 0.221

Health Condition (1= Good) 0.12 0.15 0.04 00.79 0.433 -0.35 0.20 -0.14 -10.75 0.083
No. of Children -0.00 0.03 -0.00 -0.07 0.943 -0.01 0.04 -0.02 -00.28 0.780

Step 2: (Constant) 0.85 0.28 3.04 0.003 0.25 0.85 0.53 1.60 0.112 0.17

Gender (1= Woman) -0.06 0.08 -0.03 -00.81 0.417 01 0.18 0.00 0.06 0.956

Religiousness (1= Religious) -0.07 0.11 -0.03 -00.64 0.524 0.13 0.17 0.06 0.74 0.458
Income (1= Average and above) 0.21 0.08 0.11 20.61 0.009 0.12 0.22 0.04 0.54 0.588

Health Condition (1= Good) 0.01 0.13 0.00 0.04 0.966 -0.46 0.19 -0.19 -20.43 0.016
No. of Children 0.02 0.02 0.03 0.75 0.451 0.01 0.04 0.01 0.14 0.889
Attitudes 0.40 0.06 0. 28 60.21 <0.001 0.51 0.16 0.29 30.23 002
Digital Health Literacy 0.35 0.05 0.29 60.55 <0.001 0.23 0.14 0.15 1.73 0.086

Note: Bold values denote statistical significance. 
Abbreviations: B, Unstandard coefficient; S.E, Standard Error; β, Standard coefficient.

Table 4 Pearson Correlations Between the Research Variables Among the Two 
Ethnic Groups

Jews (N=445) Arabs (N=161)

Attitudes Digital Literacy Attitudes Digital Literacy

Extent of Use 0.39* 0.41* 0.34* 0.28*
Attitudes 0.34* 0.53*

Note: *p<0.001.
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Moderated Mediation Model for Predicting the Extent of Use of DHS
To test the moderated mediation model for predicting the extent of use of DHS, linear regression was used using Model 7 
in the macro-PROCESS.33 The independent variable was digital health literacy, and the mediating variable was attitudes 
toward DHS. The Ethnicity was chosen as moderating the relationship between digital health literacy and the attitudes 
towards DHS since a significant difference was found in the correlation between these two variables between Jews and 
Arabs. The results of this analysis are presented in Figure 1.

The bootstrap analysis (5000 samples)34 was used in PROCESS 3.0 Model 7.33 The results of the analysis are 
presented in Table 6.

As can be seen in Table 6, the interaction between digital health literacy (X) and religion (W) is significant. The effect 
of digital literacy (X) on attitudes (M) was more substantial for Arabs (b=0.46) than for Jews (b=0.29). In addition, the 
index of moderated mediation (IMM) indicated that religion (W) moderated the indirect effect of digital health literacy 
(X) on extent of use (Y) through attitudes (M). The indirect effect of digital health literacy on the extent of use through 
attitudes was significant at the two groups of the moderator but is stronger among the Arab group. This finding suggests 
that the effect of digital health literacy via attitudes on the extent of use was moderated by ethnicity.

Figure 1 A Moderated Mediation Model for Predicting the Extent of Use of DHS. The model based on Hayes’ (2017) PROCESS model 7, unstandardized regression 
coefficients are provided along the paths. *p<0.05, **p<0.001. 
Abbreviation: Int, Interaction.

Table 6 Results of the PROCESS Model 7 Analysis (N=606)

Mediation

Path Effect S.E LLCI ULCI

X → M 0.29 0.04 0.216 0.359
M → Y 0.49 0.06 0.381 0.608

X(M) → Y 0.30 0.05 0.203 0.403

Conditional Indirect Effect W=0(Jews) 0.14 0.03 0.088 0.205
W=1(Arabs) 0.23 0.04 0.153 0.317

Moderation

Path B S.E LLCI ULCI

W → M −1.01 0.26 −1.522 −0.503

X*W → M 0.17 0.08 0.024 0.322

X → MW=0(Jews) 0.29 0.04 0.216 0.359
X → MW=1(Arabs) 0.46 0.07 0.329 0.591

IMM 0.09 0.04 0.013 0.165

Abbreviations: S.E, Standard Error; LLCI, lower limit confidence interval; ULCI, upper limit confidence interval; X–Digital 
Literacy; W–Religion; M–Attitudes; Y–Extent of Use; IMM–Index of Moderated Mediation.
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Discussion
DHS has the potential to improve healthcare access and outcomes for all populations, including minorities. However, 
minority communities may face barriers in utilizing digital health tools due to a lack of technological access, lower 
income, language barriers, and limited digital health literacy. The current research investigated the characteristics of DHS 
utilization and the barriers related to it and compared among the communities living in Israel Jews as a majority and 
Arabs as a minority. The results show that on average, the Jewish participants use more digital services and have more 
positive attitudes toward them than the Arabs have. Examining the differences in the extent of use of DHS between Jews 
and Arabs in each of the utilizing issues revealed that Jews use all operations more frequently than Arabs except for 
online pharmacy (both have low usage rates). Significant predicting factors related to DHS utilization among Jews 
include positive attitudes and high digital health literacy. Among the Arabs, only attitudes towards DHS were found to be 
a significant predictor of the extent of DHS use. Moreover, digital health literacy significantly affects the extent of use 
through attitudes in both groups but it is stronger among the Arab group. This finding suggests that the effect of digital 
health literacy via attitudes on the extent of use was moderated by ethnicity.

The Arab minority do not have limited access to technology, as the latest unpublished data from 2021 shows that 
more than 90% of Arabs use the internet and have smartphones.30 Another research held in 2019 also reported small 
differences between the Jewish and Arab communities in the daily rate of internet use (82% compared to 77%, 
respectively) and a considerable gap in the rate of computer use among the same groups (77% Jews compared to 46% 
among Arabs).35 Despite these facts, the results of the current study still indicate disparities in utilizing DHS between 
Arabs and Jews. One of the factors related to these disparities is cultural barriers. There may be a distrust that leads to 
discomfort in using this technology and utilizing DHS among the Arab community, which may prevent them from using 
it. Lack of trust can emerge due to concerns about privacy, data security, and the accuracy of health information obtained 
through digital platforms. Previous research indicates trust as a necessary aspect of successfully using electronic health 
records and other electronically stored health information.36 It is particularly important for low-income communities.37 

Mistrust of the Arab community on the health system raised on the recent years during and after the COVID 19 
pandemic. Research conducted in 2021 and 202238,39 found moderate to low levels of trust in the health system among 
the Arab community. A related concern to safety use is the fact that private information is being recorded and stored.40

Moreover, language can be another cultural barrier to using DHS as it affects a person’s ability to understand and 
navigate the technology. If DHS is not offered in a person’s native language or if the language used is not accessible or 
understandable, it can limit their ability to use these services and benefit from them effectively. This can also lead to 
mistrust, confusion, and, ultimately, decreased usage of DHS among certain cultural groups. Language barriers can also 
affect the accuracy of information exchanged and the quality of care received, leading to further disparities in healthcare 
access and outcomes.41–43 The participants reported on language translation and cultural adaptation as a crucial factors 
enabling them to use the DHS. Therefore, digital health providers need to consider the linguistic diversity of their target 
population and offer services in multiple languages to ensure equitable access and utilization of these resources.

The study found that digital literacy and attitudes toward using DHS are factors that explain the differences in the use 
of DHS among different groups. According to the Technology Acceptance Model (TAM),25 a person will use digital 
services if they have both the perceived ability and the skills to do so and perceive the usefulness of it. The study found 
that Jews had more positive attitudes towards using DHS and higher digital literacy levels, which led to higher usage of 
digital health services. However, among Arabs, the low levels of general literacy, which affects digital literacy and brings 
them to have negative attitudes towards using digital services, resulted in lower usage of DHS. It was also found that 
people with low digital literacy would only use technology for simple tasks, such as playing games or browsing 
websites.44

To conclude, the study showed that compared to Arabs, Jews have more positive attitudes toward the use of DHS and 
a higher digital health literacy, which perhaps leads to higher utilization rates. The use of DHS has already been proven to 
contribute to improving and maintaining health in most studies, and it can also contribute to closing the gaps in health 
between population groups of different socioeconomic status, such as the Jewish and Arab populations. Addressing these 
barriers and ensuring equal access to DHS is essential to reducing healthcare disparities among the Arab communities in 
Israel. It can be done through targeted digital literacy education, removing barriers to technology access, offering services 
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in Arabic, designing and implementing reward strategies to motivate them to use DHS, and collaborating with 
community organizations to reach underserved populations.

Limitations
Although the sample in the study was a representative, the questionnaire was distributed online, through the Internet. 
This method can be convenient, on the one hand, as the researchers can reach a large number of participants. Yet, on the 
other hand, it can be a limitation. Since online surveys may only reach a limited sample, as not all people have access to 
or are comfortable using the internet or electronic devices. This can lead to the underrepresentation of certain groups and 
might limit the generalizability of the findings. Participants in online surveys self-select to participate, which can 
introduce bias into the sample. People who choose to participate may differ from those who do not in important ways, 
which can affect the accuracy of the results. While the research, conducted in the form of a cross-sectional survey and 
testing a moderated mediation model, indicates a possible causal link between variables, it's essential to emphasize that 
the analysis serves as a supplementary tool and cannot definitively establish causal relationships. Thus, the model in this 
research provides evidence for a possible explanation of the relationship between variables, but it does not prove that the 
relationship is causal.

Ethics Considerations
This study complies with the Declaration of Helsinki. Ethical approval was obtained from the Yezreel Valley College 
Ethics Committee before data collection (Approval No. YVC EMEK 2022-61).

Disclosure
The authors report no conflicts of interest in this work.
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