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School of Health Professions, Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel

Background: Since the mass vaccination against SARS-CoV-2 was launched

in Israel, the Arab ethnicity minority had lower vaccine uptake. The syndemics

theory suggests a closely interrelated complex of health and social crises

among vulnerable societies results in an increased disease burden or in

more adverse health conditions. Syndemics may explain the health disparities

between di�erent people or communities. Likewise, acculturation was found

to be associated with di�erent health outcomes among minority populations.

The purpose of the study is to explore the association between syndemic

construct, acculturation style, and adherence to recommended COVID-19

vaccination among the Arab ethnicity in Israel.

Methods: A cross-sectional study among 305 participants who completed

a self-report questionnaire. Syndemic construct (syndemics score and

syndemics severity) was calculated from the participants’ health behavior

index, self-rated health status, and adherence to flu vaccination. Four

acculturation strategies were defined according to Barry’s acculturation

model: assimilation, integration, separation, and marginalization style. Linear

regression (stepwise method) was conducted to determine the explanatory

factors for COVID-19 vaccine adherence.

Results: Assimilation and separation acculturation styles and syndemics

severity were significantly associated with higher adherence to the

recommended COVID-19 vaccination (B = 1.12, 95%CI = 0.34–1.98; B

= 0.45, 95%CI = 0.10–0.80; B = 0.18, 95%CI = 0.09–0.28; respectively). The

explained variance of the model (R2) was 19.9%.

Conclusion: Syndemics severity, assimilation and separation acculturation

styles were associated with higher adherence to recommended COVID-19

vaccination in the Israeli Arab minority population. Syndemics score was

not associated with recommended COVID-19 vaccination. To encourage

COVID-19 vaccination among minority communities, campaigns should be

tailored to the social determinants in a sensitive and individualized manner.

KEYWORDS

COVID-19 vaccination, syndemics theory, acculturation style, health behavior, self-

rated health status
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Introduction

In Israel, the mass vaccination against SARS-CoV-2 that

caused the COVID-19 pandemic was launched in December

2020. As in other countries, the common vaccine in Israel is the

mRNA based BNT162b2, a newly developed vaccine technology.

The Health Maintenance Organization, HMOs, were in charge

of implementing the vaccination process. According to the

National Health Insurance Law, 1995 (1), all citizens of

Israel have health insurance in one of four HMOs according

to their choice. HMOs operate primary community health

clinics throughout the country. However, there are accessibility

disparities between various parts of the Arab minority and the

Jewish population, for example, among the Bedouin who live in

southern Israel (2, 3).

The population in Israel has diverse ethnic and religious

sub-groups. Approximately 74% of the population are Jews and

about 21% are Arabs (4). Throughout the vaccination process,

there was a gap in the vaccination rate between the Jewish and

the Arab minority populations. Namely, the Arab population

had a slower and lower vaccine uptake of the first and second

doses of the vaccine (5). For example, at the beginning of April

2021, the vaccination rate of the first dose in the Arab population

was 38%, compared to the general Jewish population’s rate of

57% (6). In general, the Arab population in Israel is characterized

by a lower socio-economic status (SES) compared to the Jewish

population (7). An analysis of the COVID-19 epidemic in Israel

found a lower vaccination uptake in low SES cities, most of

them Arab cities, compared to high SES cities in the general

Jewish population (5). These findings have been confirmed

in another study (8). Previous international studies have also

found health disparities in morbidity, mortality and health

outcomes due to COVID-19 between different populations with

different SES’s. Musey et al. (9) reported a 1.99 (95%CI =

1.92–2.05) higher risk of hospitalization and a 1.6 (95%CI =

1.50–1.71) higher mortality risk among black patients with

COVID-19 compared to white patients with COVID-19 in the

USA (9). This SES disparities pattern was additionally found

in others countries like Japan (10), England (11) and Brazil

(12). These studies showed that communities and populations

with low SES are more vulnerable to illness including COVID-

19 and its consequences. Indeed, socioeconomic determinants

were found to be associated with an intention to vaccinate

against COVID-19 or adherence to recommended COVID-19

vaccination. Factors such as a low education (13), being African

American, and having a low household income were associated

with higher COVID-19 vaccine hesitancy compared to being

white and having a higher income (14). Large families were

also a significant barrier to the intention to receive COVID-19

vaccination (15). Gaughan et al. (16) reported a lower COVID-

19 vaccination rate among all minority communities compared

to the white native population in England. A study conducted in

Israel, before the COVID-19 vaccine became publicly available,

found that bothmen and women in the Arab population had less

intention to be vaccinated against COVID-19 compared to the

Jewish population. Specifically, Arab men were 0.26 more times

likely (95%CI = 0.16–0.42) to refuse COVID-19 vaccination

compared to Jewishmen, andArab womenwere 0.42more times

likely (95%CI = 0.31–0.56) to refuse the COVID-19 vaccine

compared to Jewish women (17). Moreover, the Arab population

is less compliant with vaccinations for seasonal flu compared

to the Jewish population. Receiving the flu vaccination is

part of a healthy life style and of utilizing preventive health

services (18). Studies show an association between previous

intake of the seasonal flu vaccine and adherence to COVID-

19 vaccination (19). Nevertheless, other social factors (beyond

SES variables) in the Arab population in Israel that may affect

their adherence with COVID-19 vaccination, such as health

behavior and perceptions or acculturation strategies, have not

yet been examined.

Acculturation strategy was first described by the psychologist

John W. Berry in 1997. Barry’s acculturation model refers to an

individual’s reconciling strategy to acclimate to their society (20).

The model has been studied among immigrants and a variety of

ethnic minority populations (21–23). The acculturation model

describes two dimensions in an individual’s perception: (i)

his/her identity with their native culture, and (ii) his/her identity

with the dominant society culture. Four acculturation strategies

(or styles) emerge from those two dimensions: Integration:

The integration acculturation style occurs when the individual

can identify with both his native culture and the dominant

society culture. In this situation, there is a certain level of

preservation of identity with the original heritage culture and

at the same time the desire to participate in and be an integral

part of the large social network of the dominant society.

Assimilation: The assimilation acculturation style occurs when

the individual tends to embrace and absorb the values of the

dominant society in an attempt to resemble as much as possible

the members of the dominant new society. In this situation

individuals prefer to remove themselves from their heritage

culture and assimilate among the dominant society. Separation:

The separation acculturation style occurs when the individual

tends to preserve the pattern of their original culture and

prefers to avoid contact with members of the dominant culture.

The individual is not involved in groups from the dominant

culture and prefers to turn inward toward their heritage culture.

Marginalization: The marginalization acculturation style occurs

when the individual suffers from a sense of alienation and loss

of identity from both their heritage culture and the dominant

society culture. The individual loses their connection with their

heritage culture but also fails to develop new connections with

the dominant society (20, 24).

Studies have found acculturation style and health behavior

to be associated but the findings are inconsistent. Martinez et al.

(21) found that a separation acculturation style was associated

with a high risk of sexual behavior among women of Latin
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descent. Another study reported that immigrant women from

Africa in the USA who adopted an integration acculturation

style were seven times more likely (CI = 1.54–28.91) to

undergo cervical cancer screening compared to those with a

separation style (25). A study from northeastern USA found

that Korean immigrants with a higher American orientation

(i.e., an assimilation style) were more likely to have healthier

dietary behavior related to decreased body image discrepancy

compared to immigrants with Korean orientation (i.e., a

separation style) (26). Conversely, Gerend et al. (27) found

no significant association between acculturation and knowledge

and health beliefs regarding HPV vaccination (27). These

examples therefore indicate that there is no consensus as to

which acculturation style is the most effective in adopting health

behavior or adherence to vaccination.

The syndemics framework

The term “syndemics” originates from two Greek words:

“synergy” meaning working together and “epidemic” meaning

upon the people. The syndemics theory promotes a holistic view

of the individual and the community from a social, political, and

economic perspective, and considers psychological factors that

interact with different illnesses, diseases, and epidemics (28).

The syndemics theory was first described by Merrill Singer, a

health anthropologist, in the 1990’s (29).

The syndemics theory has three components: 1. The co-

occurrence of two or more diseases or health conditions

in a given vulnerable population; 2. A bidirectionality or

interrelationship between the diseases or health conditions;

3. Social-cultural conditions including economic and political

circumstances that promote this co-occurrence and the

interactions between the diseases or health conditions (30,

31). The consequence of this process is an increased disease

burden or increased adverse health conditions in the specific

population or community (28, 30). In other words, the

syndemics theory argues that the co-occurrence of two diseases

or health conditions are exacerbated in vulnerable populations

or communities in the context of social, cultural, economic, and

political circumstances. Namely, the existence of co-occurring

illnesses or health conditions and the sociocultural context leads

to the worst health outcomes in vulnerable communities. This

means that people’s sociocultural, political, and environmental

context are essential factors for understanding the development

of health status outcomes. Usually, this is most likely

to emerge in conditions of health inequality caused by

poverty, stigmatization, stress, ethnic inequality, immigration,

or structural violence. These factors are associated with disease

clustering and exposure and with increased physical and

behavioral vulnerability (30, 32). Therefore, syndemics may

explain the health disparities between different people or

communities (33).The current study focused on two social

health conditions among the Arab ethnic minority in Israel who

display lower adherence to COVID-19 vaccination compared

to the general Jewish population. The first was a syndemic

construct which included three components: self-rated health

status, health behavior, and whether they received the flu vaccine

in the previous year. The second was their acculturation style.

The aim of the study was to explore the association between

acculturation style, syndemic construct, and adherence to the

recommended COVID-19 vaccination in the Arab ethnicity

minority in Israel.

Materials and methods

Study design and setting

A cross-sectional study was conducted during the second

week of April 2021. At that time Israel had already undergone

a third shutdown, with a COVID-19 incidence rate of 8-

10/10,000 citizens. Worldwide, Israel was ranked first, with 55%

of the population having been vaccinated with two doses of the

COVID-19 vaccine (6).

Participants were recruited for the study through an

internet polling service, i-panel (https://www.ipanel.co.il/en/)

that matched the population in Israel (34) and was used in a

variety of studies (35). The i-panel is a member of the European

Society for Opinion and Marketing Research (ESOMAR). The

eligibility criteria were adults of Arab ethnicity who could

read Hebrew or Arabic. The questionnaire was distributed

randomly to eligible members of the panel by email or cell

phone message. The participants received a small reward from

the internet polling service for participating in the study (a

bookshop gift card).

The sample size was calculated using G∗Power software

(version 3.1.9.7) (36) for multiple linear regression with the

following parameters: effect size f 2 of small to medium of

0.09, alpha error of 5%, power of 80%, with 15 predictors. The

total calculated sample size was 222 participants. I assumed

that 15% of the participants had already been ill with COVID-

19 and that there could be an attrition rate of 10% of the

participants. Indeed, the initial study sample included 305

Arab participants but 43 reported previous COVID-19 (14.1%)

infection and were therefore not candidates for vaccination.

Hence, they were excluded from the final analysis and the final

sample included 262 participants which satisfied the statistical

power requirement.

Tools and variables

Data were collected using a closed self-report questionnaire

with five sections as follows:
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Personal details

These included the age, gender, religiosity, family status,

education level, and income.

Acculturation style

The participants were asked two questions according to

Dona et al. (37) acculturation measurement that was adapted

to the Israeli ethnic situation. The first question asked the

participants to score their identity in belonging to the Israeli

culture and the second question asked the participant to score

their identity in belonging to the Arab culture. The score was on

a 1 to 5 Likert scale where 1 was “an extremely strong sense of

belonging” and 5 was “an extremely weak sense of belonging”.

In the analysis phase, scores 1 and 2 were aggregated to a “yes”

answer (= 1) and scores 3 through 5 were aggregated to a “no”

answer (= 0) (22, 37). Subsequently, each participant could

have one of the following four acculturation strategy scores as

follows (for further explanation see Supplemental material 1):

Marginalization: Score 0, if the answer to both questions was

“no”. Integration: Score 2, if the answer to both questions was

“yes”. Assimilation: Score 1, if the answer to the first question

was “yes” and to the second question was “no”. Separation:

Score 1, if the answer to the second question was “yes” and

to the first question was “no”. In the current study, a low

correlation was found between the two questions (r = 0.19, p

< 0.01), suggesting that high affinity with the Israeli culture is

not necessarily associated with low affinity with the Arab culture

(and vice versa). In fact, there is a continuum between the two

dimensions (22).

Health behavior index

This questionnaire was adapted from the Israeli Knowledge,

Attitude, Practice (KAP) survey. The survey collects information

regarding the lifestyle of the Israeli population (38). The current

study used six questions from the KAP survey that deal with

health behavior. For example, the participants were asked if they

smoke cigarettes with possible responses of “do not smoke”,

“smoked in the past”, “sometimes smoke”, and “smoke every

day”. Other questions dealt with drink sugary drinks, exercise,

family meal habits, consumption of processed and industrialized

foods, and consumption of whole meal bread. The scores for

each question were between 1 and 4. The higher the score, the

higher the risk behavior. The total score on the six questions

comprised the health behavior index.

Adherence to the recommended vaccinations

The participants were asked if they had been vaccinated

against COVID-19 and flu vaccine. The following responses

were scored 1–5 respectively: “I have no intention of being

vaccinated”, “I probably won’t be vaccinated”, “I’ll probably

be vaccinated”, “I intend to vaccinate”, and “I have already

been vaccinated”.

Self-rated health status

The participants were asked a general question on how they

subjectively scored their health status on a 1–5 Likert scale

where 1= “excellent” and 5= “poor”. This single general health

measure was found to have good reliability across gender and age

(39) and to be a good predictor for health behavior, morbidity

and mortality (40–42). The higher the score, the worse the

reported health status.

Statistical analysis

Descriptive statistics was used to describe the sample

characteristics and variables. Associations between the

syndemics score (explained below) and the sample

characteristics were examined with chi-square tests. A normal

distribution of the variables was checked with VIF <1.07;

tolerance >0.10; normal probability plot; Durbin-Watson

statistic = 1.966. Analysis of all these parameters suggested that

the variables had a normal distribution (43).

A syndemic construct was calculated with two dimensions:

syndemics score and syndemics severity as suggested by

Martinez et al. (21). Three independent variables were

used to calculate the syndemics score and the syndemics

severity. The variables were: health behavior index (including

smoking, drinking sugary drinks, exercise, family meal habit,

consumption of processed and industrialized foods, and eating

whole meal bread), self-rated health status, and receiving the

flu vaccine. These variables were recoded into dichotomized

1/0 scores. For example, for the self-rated health status “very

good” to “excellent” answers were recoded to score “0” and

“good” to “poor” answers were recoded to score “1” (see

Supplemental material 2). From the above three measures, the

syndemics score and syndemics severity score were calculated

as follows:

Syndemics score

The three variables of health behavior index, self-rated

health status, and receiving the flu vaccine were scored between

0 and 3 where 0 indicated no reported risk factors and 3

indicated that the participant reported all three risk factors

(high risk health behavior index, bad self-rated health status,

and no flu vaccine received). The higher the score, the higher

the number of risk factors, and the higher the syndemics

score. The health behavior index was calculated as follows: The

variables of smoking, drinking sugary drinks, exercise, family

meal habit, consumption of processed and industrialized foods,

and eating whole meal bread were recoded to dichotomous
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yes/no answers (1/0, respectively). For example, the answers for

the smoking question of “do not smoke” and “smoked in the

past” were recoded to “no” (= 0) while the “sometimes smoke”

and “smoke every day” were recoded to “yes” (= 1). Notably,

for the question of whether the participants eat whole meal

bread, the coding was reversed since eating whole meal bread

is considered a good health behavior. Therefore, answers of “yes,

for the most part” and “yes, always” were recoded to “no” (=

0) and “sometimes” and “not at all” were recoded to “yes” (=

1). The score “1” therefore indicated a risky health behavior.

Accordingly, the minimum total score for health behavior was

“0” which indicated that the participant had no risky health

behavior while the maximum sum score of “6” indicated that the

participant had all six risky health behaviors. Lastly, the health

behavior index was recoded to a dichotomous variable. Scores

“0” to “1” were combined to “0” meaning the participant had no

risky health behavior and scores “2” to “6” were combined to “1”

meaning the participant had highly risky health behavior.

Syndemics severity score

This score indicated the severity of the risk factors reported

by the participants. Health behavior, self-rated health status, and

adherence/receiving the flu vaccine were all scored 1–4. These

values were summed (with a score range of 4–12) and the higher

the score, the higher the severity of the risk factors, and the

higher the syndemics severity.

A linear regression with the stepwise method was conducted

to examine the effect of the explanation variables on the

dependent variable. The explanation variables were the personal

details, acculturation style, and syndemic construct of the

participants. The dependent variable was their adherence to the

COVID-19 vaccine. The explained variance (R2) was calculated.

The statistical analysis used SPSS software version 27 and p <

0.05 was considered to be statistically significant.

Ethical consideration

The study was approved by the ethical committee of the

Tel Aviv University (#0002629-1). At the beginning of the

questionnaire there was short explanation of the study and a

request to apply for participation in the study. Participants were

assured complete anonymity and that they could retire from

filling out the questionnaire at any time they wished.

Results

The research sample’s characteristics are described in

Table 1. Most of the participants were female (56.1%), with

an academic education level (57.3%). The mean age was

32.8 (SD = 11.21). Most of the participants were classified

TABLE 1 Sample characteristics (n = 262).

Variable N (%)

Gender

Male

Female

115 (43.9) 147

(56.1)

Marital status

Married

Single

144 (55.0) 118

(45.0)

Religiosity

Secular

Traditional-orthodox religion

73 (27.9) 189

(72.1)

Education

Elementary

High school

Diploma

University

5 (1.9) 72

(27.5) 35 (13.4)

150 (57.3)

Income

Below average

Average

Above average

205 (78.2)

44 (16.8) 13

(5.0)

Had relative who was ill with COVID-19

Yes

No
146 (55.7) 116

(44.3)

Been in isolation

Yes

No

84 (32.1)

178 (67.9)

Acculturation style

Marginalization

Separation

Integration

Assimilation

60 (22.9)

114 (43.5)

75 (28.6)

13 (5.0)

Age (M and SD) 32.8 (11.21)

with separation acculturation style (43.5%) and the second

most common acculturation style was integration (28.6%). The

sample’s syndemics scores are presented in Table 2. Most of the

participants had a syndemics score of 2 (40.8%) indicating two

risk factors. Only 5.4% have syndemics score of zero. A Chi-

square test for categorical variables and a one-way ANOVA

for continuous variables (e.g., age) revealed no statistically

significant associations between the participants’ syndemics

scores (0, 1, 2, 3) and their personal information. An integration

acculturation style was significantly associated with syndemics

score. Namely, participants with an integration style had higher

syndemics scores of 2 and 3 compared to participants with

marginalization and separation styles (45.3 vs. 43.3%, 37.7 and

22.7 vs. 16.7%, 7.9%, p= 0.01, respectively).

The linear regression (stepwise method) revealed that

older age, men, and not being in previous isolation were
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TABLE 2 Sample characteristics by syndemics score (n = 262).

Variable Score 0 Score 1 Score 2 Score 3 χ
2 p =

N (%) N (%) N (%) N (%)

Total 14 (5.34) 94 (35.87) 107 (40.83) 37 (14.12)

Gender

Male

Female

10 (8.7)

14 (9.5)

39 (33.9)

55 (37.4)

49 (42.6)

58 (39.5)

17 (14.8)

20 (13.6)

0.48 0.92

Marital status

Married

Single

13 (9.0)

11 (9.3)

45 (31.3)

49 (41.5)

63 (43.8)

44 (37.3)

23 (16.0)

14 (11.9)

3.35 0.34

Religiosity

Secular

Traditional-orthodox

religion

8 (11.0)

16 (8.5)

24 (32.9)

70 (37.0)

31 (42.5)

76 (40.2)

10 (13.7)

27 (14.3)

0.69 0.87

Education

School

University

10 (8.9)

14 (9.3)
36 (32.1)

58 (38.7)

51 (45.5)

56 (37.3)

15 (13.4)

22 (14.7)

1.90 0.59

Income

Below average

Average-above average

15 (7.3)

9 (15.8)

72 (35.1)

22 (38.6)

88 (42.9)

19 (33.3)

30 (14.6)

7 (12.3)

4.82 0.18

Had relative who was ill

with COVID-19

Yes

No

15 (10.3) 9

(7.8)

57 (39.0)

37 (31.9)

55 (37.7)

52 (44.8)

19 (13.0)

18 (15.5)

2.46 0.48

Was in isolation

Yes

No

12 (14.3)

12 (6.7)

35 (41.7)

59 (33.1)

28 (33.3)

79 (44.4)

9 (10.7)

28 (15.7)

7.42 0.06

Acculturation stylea

Marginalization

Separation

Integration

4 (6.7) 15

(13.2) 2 (2.7)

20 (33.3)

47 (41.2)

22 (29.3)

26 (43.3)

43 (37.7)

34 (45.3)

10 (16.7)

9 (7.9)

17 (22.7)

15.91 0.01

M (SD) M (SD) M (SD) M (SD) F p=

Age+ 35.3 (14.17) 32.1 (10.13) 32.3 (11.31) 33.8 (11.21) 0.89 0.44

aThe assimilation acculturation style was not analyzed because of small number of participants in this group. Therefore n= 249 here.
+One-way ANOVA.

statistically significant associated with higher adherence to

recommended COVID-19 vaccination (B = 0.03, 95%CI =

0.02–0.5; B = 0.45, 95%CI = −0.78–0.11; B = −0.51, 95%CI

= −0.87–0.16, respectively). Moreover, both assimilation and

separation acculturation styles were statistically significant

associated with higher adherence to recommended COVID-

19 vaccination (B = 1.12, 95%CI = 0.34–1.98; B = 0.45,

95%CI = 0.10–0.80; respectively). Finally, syndemics severity

was statistically significantly associated with higher adherence

to the recommended COVID-19 vaccination (B = 0.18, 95%CI

= 0.09–0.28). This last finding indicated that participants with

a higher severity of health behavior who did not receive

the flu vaccine and had lower self-health rated status, had

more adherence to the recommended COVID-19 vaccination.

Notably, the syndemics scores were not associated with

adherence to COVID-19 vaccination. The explained variance of

the model (R2) was 19.9% (Table 3)

Discussion

The current study aimed to explore the association

between acculturation style, syndemic construct and adherence

to the recommended COVID-19 vaccination in the Arab

ethnicity minority in Israel. The findings suggested that

most of the participants had one to three syndemics risk

factors. Nevertheless, a linear regression revealed that the

participants’ syndemics severity explained their adherence
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TABLE 3 Linear regressiona (stepwise method) to explain adherence to recommended COVID-19 vaccination.

Variableb B p 95%CI

Age 0.03 <0.001 0.02;0.5

Gender −0.45 0.009 −0.78;−0.11

Having been in isolation −0.51 0.005 −0.87;−0.16

Assimilation acculturation 1.12 0.005 0.34;1.98

Separation acculturation 0.45 0.01 0.10;0.80

Syndemics severity 0.18 <0.001 0.09;0.28

aLinear regression with stepwise method conducted with six steps. R2 = 19.9% and 1F = 0.01.
bThe variables: religiousness, family status, education level, income, one of the family members have been ill with COVID-19. Integration and marginalization acculturation styles were

not statistically significant as explanation variables.

to the recommended COVID-19 vaccination. These findings

emphasize that the syndemics severity of lifestyle risk factors

may affect adherence to COVID-19 vaccination and not merely

the number of the syndemics factors. The importance of

syndemics severity was found in a previous study regarding

healthy sexual behavior among young Latina women (21). There

was a paradoxical finding in the current study; participants with

higher syndemics severity had the most adherence to COVID-

19 vaccination. From a practical perspective, this is a desirable

situation and healthcare professionals have advised people with

high risk factors (such as smoking) to receive the vaccine.

Indeed, the mass COVID-19 vaccination campaign initially

prioritized giving the vaccine to older people and those with

medical risk factors (6). However, higher risk factors (e.g., not

exercising and smoking) may be associated with chronic disease,

as well as higher morbidity and mortality (44). Accordingly,

it may be suggested that participants with higher syndemics

severity perceive themselves as less healthy and feel less health

security. These feelings therefore may motivate them to receive

the COVID-19 vaccine. In contrast, participants with lower

syndemics severity scores had less adherence to vaccination

which may make them more vulnerable to morbidity and

mortality from COVID-19. In terms of public health, this is a

complex challenge. The findings of the study therefore reinforce

the need to target certain audiences during a COVID-19

vaccination campaign (45). Specifically, the COVID-19 vaccine

campaign should be targeting population groups with both

higher and lower syndemics severity but with differential health

messages that are tailored to the particular health behavior.

At the same time, it is important that the health message

regarding COVID-19 vaccination is culturally tailored (16) to

the Arab minority in Israel. Studies from Israel have found that

the Arab minority do less exercise, smoke more (among the

males), have less adherence to dietary recommendations, and

have less adherence to seasonal flu vaccination compared to

the general population (38, 46). The Arab minority also rate

their health status lower than the Jewish population (47). This

translates into higher rates of morbidity and mortality in the

Arab minority compared to the Jewish majority (46, 48). Also,

the Israeli Arab minority have lower SES compared to the Israeli

Jewish population (7). Studies worldwide shows that low SES

populations suffer from unhealthy lifestyles compared to high

SES populations (49). On the other hand, health education and

health promotion programs among the lower SES population

may encourage healthy lifestyle behaviors such as smoking

cessation (50), undergoing medical screening tests (51), seasonal

flu vaccination uptake (52), and healthy nutrition (53). Such

health programs can also encourage personal and community

empowerment (47). In terms of promoting public health, efforts

should be made to encourage a healthy lifestyle among all

sectors of the population regardless of the rates of COVID-

19 vaccination.

Assimilation and separation acculturation styles were

found in this study to be associated with adherence to the

recommended COVID-19 vaccination among the Arab ethnic

group. As far as is known, few studies have been conducted

to assess the association between acculturation and vaccination

and of these, most have examined the association between

acculturation and human papillomavirus vaccine (HPV). In the

latter studies, acculturation was measured by the parameters of

being native borne, years of living in the host country, or ability

to speak in the native host language rather than acculturation

style (15, 54). a study from USA found that students with

Asian orientation (affinity to separation style) were less likely

to have the HPV vaccine and less likely to consult with health

professionals regarding the HPV vaccine compared to students

with Western orientation (affinity to assimilation style) (55).

Another study found that an assimilation acculturation style

was associated with stress among young Muslim ethnic groups

in Britain while a separation acculturation style was associated

with stress in interactions with other minority groups (23).

There seems to be a contradiction between the separation and

assimilation acculturation style. Nguyen and Benet-Martínez

(2013) argued that the outcome of acculturation depends

on multidomain variables and the way the acculturation is

measured and acculturation is a complex and multidimensional

process. For example, people may choose one acculturation

style in their home and another acculturation style in their
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work or social life. Indeed, individuals’ acculturation style,

health behavior, and health outcomes are associated with

their life circumstances, practices, and values (56). Berry

and Hou (2016) found that both assimilation and separation

acculturation styles have benefits for immigrant well-being

(regarding life satisfaction and mental health). A study of

Latina/o parents found that higher assimilation orientation

and higher separation orientation interact to predict positive

beliefs and self-efficacy regarding HPV vaccination (27). In

the current study, the assimilation style may reflect the desire

to adopt the Jewish behavior of higher vaccination against

COVID-19 than among Arab society (6, 8). It is possible

that the positive association between the separation style and

COVID-19 vaccination is based on the positive perception

and commitment of the Arab population to the national

childhood immunization program, with its higher vaccination

rate compared to the Jewish population (57). Nonetheless,

there are studies that indicated a low COVID-19 vaccination

coverage rate among Arab society, linked to low credibility of

the government’s recommendations for COVID-19 vaccination

(17) and issues of inequality (58). In light of this, it seems that the

comprehensive pattern of acculturation has an impact on health

outcomes. Therefore, to encourage COVID-19 vaccination

among the Arab ethnicity, health policymakers need to identify,

alongside acculturation style, the sources that support, reinforce

and encourage the specific acculturation style and tailor the

vaccination campaign accordingly. Thus, the health message

that encourages vaccination should be tailored according to

the socio-cultural nature of these acculturation styles. For

example, by emphasizing the benefits of the vaccine within

heritage family values (separation style) along with the benefits

of the vaccine within social values (assimilation style). At

the same time, it is important to find health messages that

encourage COVID-19 vaccination for the acculturation styles

that have not been found to be associated with vaccination (i.e.,

integration and marginalization styles) rather than change the

acculturation style.

Limitations

The current study is an exploratory study and presents new

aspects regarding adherence to COVID-19 vaccination but it

has several limitations. First, it was an internet study using a

polling panel which means no probability sampling. People who

were not included in the panel could not participant in the

current study. Moreover, the participants in the current study

do not necessarily represent Israel’s entire Arab population. For

example, the mean age of the participants was 32.8 (SD =

11.2), meaning low representativeness of older people. Second,

the syndemics structure included three determinants of health

(health behavior index, self-rated health status, and receiving

the seasonal flu vaccine). It could be that choosing other health

determinants would impact COVID-19 vaccination differently.

Finally, the acculturation style was examined in one way (Barry’s

acculturation style) but there are several ways to examine

acculturation among minority communities that were not used

in the current study.

Conclusion

Syndemics severity and assimilation and separation

acculturation styles were associated with higher adherence to

COVID-19 vaccination in the Israeli Arab minority population.

The syndemics severity is a meaningful factor rather than

being simply the number of risk factors (the syndemics score).

The health system should encourage a healthy lifestyle and

at the same time promote COVID-19 vaccination for both

higher and lower syndemics severity populations. Moreover, a

campaign to encourage COVID-19 vaccination among minority

populations should be tailored to the social acculturation style in

a sensitive and individualized manner. Future research should

be conducted regarding the impact of syndemics structure,

acculturation, and COVID-19 vaccination among minority and

vulnerable populations in other countries.

Data availability statement

The data analyzed in this study is subject to the following

licenses/restrictions: The data presented in this study are

available upon reasonable request from the corresponding

author. Requests to access these datasets should be directed to:

AAA anatamit@tauex.tau.ac.il.

Ethics statement

The studies involving human participants were reviewed and

approved by Tel-Aviv university Ethical Committee (# 0002629-

1 dated 16.1.2021). The patients/participants provided their

written informed consent to participate in this study.

Author contributions

AA: Conceptualization, methodology, writing original

draft, validation, formal analysis, investigation data curation,

visualization, editing.

Funding

This research did not receive any specific grant from funding

agencies in the public, commercial, or not-for-profit sectors.

Frontiers in PublicHealth 08 frontiersin.org

https://doi.org/10.3389/fpubh.2022.1016372
mailto:anatamit@tauex.tau.ac.il
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Amit Aharon 10.3389/fpubh.2022.1016372

Acknowledgments

The author sincerely thanks Dr. Michal Itzhaki

for her assistance and support in conducting the

study.

Conflict of interest

The author declares that the research was conducted in

the absence of any commercial or financial relationships

that could be construed as a potential conflict of

interest.

The handling editor BA declared a shared affiliation with the

author at the time of review.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found

online at: https://www.frontiersin.org/articles/10.3389/fpubh.

2022.1016372/full#supplementary-material

References

1. Tasher D, Rubin L, Grossman Z, Grotto I, Dahan D, Berlowitz
Y, et al. Child health care in Israel. J Pediatr. (2016) 177S:S107–
S115. doi: 10.1016/j.jpeds.2016.04.047

2. A Comprehensive Program to Improve the State of Health in Arab Society and
Reduce Inequality in Health and Health Services (Hebrew). Israel: Ministery of
Health and Ministry of Social Equality (2019). Available online at: http://www.gov.
il/BlobFolder/pmopolicy/dec550_2021/he/Gov_Docs_health071121.pdf (accessed
September 4, 2022).

3. Chernichovsky D, Bisharat B, Bowers L, Brill A, Sharony C. The health of the
Arab Israeli population. Taub Center. (2017).

4. Centeral Bureau of Statistics CBS. Population of Israel on the Eve of 2020. State
of Israel (2019). Report No.: 413/2019.

5. Muhsen K, Na’aminh W, Lapidot Y, Goren S, Amir Y, Perlman S,
et al. A nationwide analysis of population group differences in the COVID-19
epidemic in Israel, February 2020-February 2021. Lancet Reg Health Eur. (2021)
7:100130. doi: 10.1016/j.lanepe.2021.100130

6. Muhsen K, Gerber Y, Gecel A. New Corona Virus Vaccines SARS-CoV-2: From
Clinical Trials for Population Use (Hebrew). Israel: School of Public health, Faculty
of Medicine Tel Aviv Universityh. (2021).

7. Burck L. Characterization and Classification of Geographical Units by the
Socio-Economic Level of the Population 2015. Jerusalem, Israel: Central Bureau of
Statistics (2019). Report No.: 1765. Available online at: https://sciwheel.com/work/
item/9547787/resources/9246951/pdf (accessed August 29, 2020).

8. Saban M, Myers V, Ben-Shetrit S, Wilf-Miron R. Socioeconomic gradient
in COVID-19 vaccination: evidence from Israel. Int J Equity Health. (2021)
20:242. doi: 10.1186/s12939-021-01566-4

9. Musey PI, Hunter BR. Black patients with COVID-19 had increased risk for
30-d mortality, PE, and other adverse outcomes vs. White patients. Ann Int Med.
(2021) 174:JC131. doi: 10.7326/ACPJ202111160-131

10. Yoshikawa Y, Kawachi I. Association of socioeconomic characteristics
with disparities in COVID-19 outcomes in Japan. JAMA Netw Open. (2021)
4:e2117060. doi: 10.1001/jamanetworkopen.2021.17060

11. Marmot, M, Allen J, Goldblatt P, Herd E, Morrison J. Build Back Fairer: The
COVID-19 Marmot Review. The Pandemic, Socioeconomic and Health Inequalities
in England. London: Institute of Health Equity (2020), p. 9–21. Available online
at: https://sciwheel.com/work/item/12353645/resources/13552785/pdf (accessed
January 26, 2022).

12. Wollenstein-Betech S, Silva AAB, Fleck JL, Cassandras CG, Paschalidis
IC. Physiological and socioeconomic characteristics predict COVID-
19 mortality and resource utilization in Brazil. PLoS ONE. (2020)
15:e0240346. doi: 10.1371/journal.pone.0240346

13. Malik AA, McFadden SM, Elharake J, Omer SB. Determinants
of COVID-19 vaccine acceptance in the US. Clin Med. (2020)
26:100495. doi: 10.1016/j.eclinm.2020.100495

14. Willis DE, Andersen JA, Bryant-Moore K, Selig JP, Long CR, Felix HC, et al.
COVID-19 vaccine hesitancy: race/ethnicity, trust, and fear. Clin Transl Sci. (2021)
14:2200–7. doi: 10.1111/cts.13077

15. Abouhala S, Hamidaddin A, Taye M, Glass DJ, Zanial N, Hammood F, et al.
A national survey assessing COVID-19 vaccine hesitancy among Arab Americans.
J Racial Ethn Health Disparities. (2021). doi: 10.1007/s40615-021-01158-6

16. Gaughan CH, Razieh C, Khunti K, Banerjee A, Chudasama YV, Davies MJ,
et al. Corrigendum to: COVID-19 vaccination uptake amongst ethnic minority
communities in England: a linked study exploring the drivers of differential
vaccination rates. J Public Health. (2022) 1–10. doi: 10.1093/pubmed/fdac021

17. Green MS, Abdullah R, Vered S, Nitzan D, A. study of ethnic, gender
and educational differences in attitudes toward COVID-19 vaccines in Israel -
implications for vaccination implementation policies. Isr J Health Policy Res. (2021)
10:26. doi: 10.1186/s13584-021-00458-w

18. Averbuch E, Avni S. Inequality in Health and Dealing with It (Hebrew).
Jerusalem, Israel: Ministery of Health (2019). Available online at: https://www.
health.gov.il/publicationsfiles/inequality-2018.pdf (accessed September 4, 2022).

19. Joshi A, Kaur M, Kaur R, Grover A, Nash D, El-Mohandes A. Predictors of
COVID-19 vaccine acceptance, intention, and hesitancy: a scoping review. Front
Public Health. (2021) 9:698111. doi: 10.3389/fpubh.2021.698111

20. Berry J. Immigration, acculturation, and adaptation. Appl Psychol. (1997)
46:5–34. doi: 10.1111/j.1464-0597.1997.tb01087.x

21. Martinez I, Kershaw TS, Lewis JB, Stasko EC, Tobin JN, Ickovics
JR. Between synergy and travesty: a sexual risk syndemic among pregnant
Latina immigrant and non-immigrant adolescents. AIDS Behav. (2017) 21:858–
69. doi: 10.1007/s10461-016-1461-3

22. Berry J, Hou F. Immigrant acculturation and wellbeing in Canada. Can
Psychol Psychologie Canadienne. (2016) 57:254–64. doi: 10.1037/cap0000064

23. Kunst JR, Sam DL. Relationship between perceived acculturation
expectations and Muslim minority youth’s acculturation and adaptation. Inte J
Intercult Relat. (2013) 37:477–90. doi: 10.1016/j.ijintrel.2013.04.007

24. Berry J. Acculturation: living successfully in two cultures. Int J Intercult Relat.
(2005) 29:697–712. doi: 10.1016/j.ijintrel.2005.07.013

25. Adegboyega A, Wu J-R, Mudd-Martin G. Acculturation strategies and pap
screening uptake among Sub-saharan African immigrants (SAIs). Int J Environ Res
Public Health. (2021) 18. doi: 10.3390/ijerph182413204

26. Park C, Nam S, Redeker NS, Shebl FM, Dixon J, Jung TH, et al. The effects
of acculturation and environment on lifestyle behaviors in Korean immigrants: the
mediating role of acculturative stress and body image discrepancy. Ethn Health.
(2022) 27:157–73. doi: 10.1080/13557858.2019.1658182

27. Gerend MA, Stephens YP, Kazmer MM, Slate EH, Reyes E. Acculturation
and health beliefs: interactions between host and heritage culture underlie latina/o
caregivers’ beliefs about HPV vaccination. J Immigr Minor Health. (2021) 23:113–
20. doi: 10.1007/s10903-020-01020-7

28. Mendenhall E, Kohrt BA, Norris SA, Ndetei D, Prabhakaran
D. Non-communicable disease syndemics: poverty, depression, and
diabetes among low-income populations. Lancet. (2017) 389:951–
63. doi: 10.1016/S0140-6736(17)30402-6

29. Singer M, A. dose of drugs, a touch of violence, a case of AIDS:
Coceptualization the SAVA syndemic. Free Inq. (1996) 24:99–110.

Frontiers in PublicHealth 09 frontiersin.org

https://doi.org/10.3389/fpubh.2022.1016372
https://www.frontiersin.org/articles/10.3389/fpubh.2022.1016372/full#supplementary-material
https://doi.org/10.1016/j.jpeds.2016.04.047
http://www.gov.il/BlobFolder/pmopolicy/dec550_2021/he/Gov_Docs_health071121.pdf
http://www.gov.il/BlobFolder/pmopolicy/dec550_2021/he/Gov_Docs_health071121.pdf
https://doi.org/10.1016/j.lanepe.2021.100130
https://sciwheel.com/work/item/9547787/resources/9246951/pdf
https://sciwheel.com/work/item/9547787/resources/9246951/pdf
https://doi.org/10.1186/s12939-021-01566-4
https://doi.org/10.7326/ACPJ202111160-131
https://doi.org/10.1001/jamanetworkopen.2021.17060
https://sciwheel.com/work/item/12353645/resources/13552785/pdf
https://doi.org/10.1371/journal.pone.0240346
https://doi.org/10.1016/j.eclinm.2020.100495
https://doi.org/10.1111/cts.13077
https://doi.org/10.1007/s40615-021-01158-6
https://doi.org/10.1093/pubmed/fdac021
https://doi.org/10.1186/s13584-021-00458-w
https://www.health.gov.il/publicationsfiles/inequality-2018.pdf
https://www.health.gov.il/publicationsfiles/inequality-2018.pdf
https://doi.org/10.3389/fpubh.2021.698111
https://doi.org/10.1111/j.1464-0597.1997.tb01087.x
https://doi.org/10.1007/s10461-016-1461-3
https://doi.org/10.1037/cap0000064
https://doi.org/10.1016/j.ijintrel.2013.04.007
https://doi.org/10.1016/j.ijintrel.2005.07.013
https://doi.org/10.3390/ijerph182413204
https://doi.org/10.1080/13557858.2019.1658182
https://doi.org/10.1007/s10903-020-01020-7
https://doi.org/10.1016/S0140-6736(17)30402-6
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Amit Aharon 10.3389/fpubh.2022.1016372

30. Singer M, Bulled N, Ostrach B, Mendenhall E. Syndemics
and the biosocial conception of health. Lancet. (2017) 389:941–
50. doi: 10.1016/S0140-6736(17)30003-X

31. Singer M, Clair S. Syndemics and public health: reconceptualizing
disease in bio-social context. Am Anthropol Assoc. (2003) 17:423–
41. doi: 10.1525/maq.2003.17.4.423

32. Muhrer JC. Risk of misdiagnosis and delayed diagnosis
with COVID-19: a syndemic approach. Nurse Pract. (2021) 46:44–
9. doi: 10.1097/01.NPR.0000731572.91985.98

33. Willen SS, Knipper M, Abadía-Barrero CE, Davidovitch N.
Syndemic vulnerability and the right to health. Lancet. (2017)
389:964–77. doi: 10.1016/S0140-6736(17)30261-1

34. Bodas M, Peleg K. Self-isolation compliance in the COVID-19 era influenced
by compensation: findings from a recent survey in Israel. Health Aff. (2020)
39:936–41. doi: 10.1377/hlthaff.2020.00382

35. Bodas M, Peleg K, Stolero N, Adini B. Risk perception of natural and human-
made disasters-cross sectional study in eight countries in europe and beyond. Front
Public Health. (2022) 10:825985. doi: 10.3389/fpubh.2022.825985

36. Faul F, Erdfelder E, Buchner A. Lang A-G. Statistical power analyses using
G∗Power 31: Tests for correlation and regression analyses. Behav Res Methods.
(2009) 41:1149–60. doi: 10.3758/BRM.41.4.1149

37. Dona G, Berry J. Acculturation attitudes and acculturative stress of central
American refugee. Int J Psychol. (1994) 29:57–70. doi: 10.1080/00207599408246532

38. Zaltawi M, Frankental D, Bromberg M, Karolonski D, Manor N, Keinan-
Boker L. Knowledge, Attitudes, Practices in Israel—KAP 2017. Hebrew: National
Center for Disease Control (2021). Report No.: 403.

39. Martikainen P, Aromaa A, Heliövaara M, Klaukka T, Knekt P, Maatela J,
et al. Reliability of perceived health by sex and age. Soc Sci Med. (1999) 48:1117–
22. doi: 10.1016/S0277-9536(98)00416-X

40. Yamada C, Moriyama K, Takahashi E. Self-rated health as a comprehensive
indicator of lifestyle-related health status. Environ Health PrevMed. (2012) 17:457–
62. doi: 10.1007/s12199-012-0274-x

41. Benjamins MR, Hummer RA, Eberstein IW, Nam CB. Self-reported health
and adult mortality risk: an analysis of cause-specific mortality. Soc Sci Med. (2004)
59:1297–306. doi: 10.1016/j.socscimed.2003.01.001

42. Ortiz C, López-Cuadrado T, Rodríguez-Blázquez C, Pastor-Barriuso R, Galán
I. Clustering of unhealthy lifestyle behaviors, self-rated health and disability. Prev
Med. (2021) 155:106911. doi: 10.1016/j.ypmed.2021.106911

43. Field A. Discovering Statistics Using IBM SPSS Statistics. 4th ed. London:
SAGE Publications Ltd (2013).

44. Cavill N, Kahlmeier S, Racioppi F. Physical activity and health in Europe:
evidence for action. Denmark World Health Organiz. (2006) 5–8.

45. Ihm J, Lee C-J. Toward more effective public health interventions
during the COVID-19 pandemic: suggesting audience segmentation

based on social and media resources. Health Commun. (2021)
36:98–108. doi: 10.1080/10410236.2020.1847450

46. Dreiher D, Blagorazumnaya O, Balicer R, Dreiher J. National initiatives to
promote quality of care and patient safety: achievements to date and challenges
ahead. Isr J Health Policy Res. (2020) 9:62. doi: 10.1186/s13584-020-00417-x

47. Daoud N, Soskolne V, Mindell JS, Roth MA, Manor O. Ethnic inequalities in
health between Arabs and Jews in Israel: the relative contribution of individual-
level factors and the living environment. Int J Public Health. (2018) 63:313–
23. doi: 10.1007/s00038-017-1065-3

48. Goldberger NF, Haklai Z. Educational level, ethnicity and mortality
rates in Israel: national data linkage study. Isr J Health Policy Res. (2021)
10:47. doi: 10.1186/s13584-021-00483-9

49. Stringhini S, Sabia S, Shipley M, Brunner E, Nabi H, Kivimaki M, et al.
Association of socioeconomic position with health behaviors andmortality. JAMA.
(2010) 303:1159–66. doi: 10.1001/jama.2010.297

50. DeVargas EC, Stormshak EA. Motivational interviewing skills as predictors
of change in emerging adult risk behavior. Prof Psychol Res Pr. (2020) 51:16–
24. doi: 10.1037/pro0000270

51. Baron-Epel O, Friedman N, Lernau O. Reducing disparities in
mammography-use in a multicultural population in Israel. Int J Equity Health.
(2009) 8:19. doi: 10.1186/1475-9276-8-19

52. Ayers CK, Kondo KK, Williams BE, Kansagara D, Advani SM, Smith M,
et al. Disparities in H1N1 vaccination rates: a systematic review and evidence
synthesis to inform COVID-19 vaccination efforts. J Gen Int. Med. (2021) 36:1734–
45. doi: 10.1007/s11606-021-06715-7

53. Cavallo DN, Martinez R, Webb Hooper M, Flocke S. Feasibility of a social
media-based weight loss intervention designed for low-SES adults. Transl Behav
Med. (2021) 11:981–92. doi: 10.1093/tbm/ibaa070

54. Bhattacharya M, Xiong S, McRee A-L. Nativity differences in awareness
and knowledge about HPV infection and vaccination among U.S. adults:
findings from a national population-based sample. J Immigr Minor Health.
(2021). doi: 10.1007/s10903-021-01268-7

55. TungW-C, Lin Y, ChaoHW, Chen Y. HPV vaccination, information sources,
and acculturation among Chinese college students aged 18–26 in the United States.
Res Nurs Health. (2021) 1–11. doi: 10.1002/nur.22185

56. Schwartz SJ, Unger JB, Zamboanga BL, Szapocznik J. Rethinking the concept
of acculturation: implications for theory and research. Am Psychol. (2010) 65:237–
51. doi: 10.1037/a0019330

57. Myers V, Saban M, Valinsky L, Luxenburg O, Wilf-Miron R. Timely
childhood vaccination in Israel: a national retrospective study of ethnic and
socioeconomic disparities. Health Promot Int. (2021). doi: 10.1093/heapro/daa
b172

58. SabanM,Myers V, Ben Shetrit S,Wilf-Miron R. Issues surrounding incentives
and penalties for COVID-19 vaccination: the Israeli experience. Prev Med. (2021)
153:106763. doi: 10.1016/j.ypmed.2021.106763

Frontiers in PublicHealth 10 frontiersin.org

https://doi.org/10.3389/fpubh.2022.1016372
https://doi.org/10.1016/S0140-6736(17)30003-X
https://doi.org/10.1525/maq.2003.17.4.423
https://doi.org/10.1097/01.NPR.0000731572.91985.98
https://doi.org/10.1016/S0140-6736(17)30261-1
https://doi.org/10.1377/hlthaff.2020.00382
https://doi.org/10.3389/fpubh.2022.825985
https://doi.org/10.3758/BRM.41.4.1149
https://doi.org/10.1080/00207599408246532
https://doi.org/10.1016/S0277-9536(98)00416-X
https://doi.org/10.1007/s12199-012-0274-x
https://doi.org/10.1016/j.socscimed.2003.01.001
https://doi.org/10.1016/j.ypmed.2021.106911
https://doi.org/10.1080/10410236.2020.1847450
https://doi.org/10.1186/s13584-020-00417-x
https://doi.org/10.1007/s00038-017-1065-3
https://doi.org/10.1186/s13584-021-00483-9
https://doi.org/10.1001/jama.2010.297
https://doi.org/10.1037/pro0000270
https://doi.org/10.1186/1475-9276-8-19
https://doi.org/10.1007/s11606-021-06715-7
https://doi.org/10.1093/tbm/ibaa070
https://doi.org/10.1007/s10903-021-01268-7
https://doi.org/10.1002/nur.22185
https://doi.org/10.1037/a0019330
https://doi.org/10.1093/heapro/daab172
https://doi.org/10.1016/j.ypmed.2021.106763
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Social determinants and adherence to recommended COVID-19 vaccination among the Arab ethnic minority: A syndemics framework
	Introduction
	The syndemics framework
	Materials and methods
	Study design and setting
	Tools and variables
	Personal details
	Acculturation style
	Health behavior index
	Adherence to the recommended vaccinations
	Self-rated health status

	Statistical analysis
	Syndemics score
	Syndemics severity score

	Ethical consideration

	Results
	Discussion
	Limitations
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


