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Abstract: The Galilee region of Israel boasts a rich ethnic diversity within its Arab population, encom-
passing distinct Muslim, Christian, Druze, and Bedouin communities. This preliminary exploratory
study uniquely examined potential ethnic and gender differences in ischemic stroke characteristics
across these Arab subgroups, which are seldom investigated separately in Israel and are typically
studied as a homogeneous “Arab” sector, despite significant variations in their ethnicity, culture,
customs, and genetics. The current study aimed to comparatively evaluate stroke characteristics,
including recurrence rates, severity, and subtypes, within and across these distinct ethnic groups and
between genders. When examining the differences in stroke characteristics between ethnic groups,
notable findings emerged. The Bedouin population exhibited significantly higher rates of recurrent
strokes than Muslims (M = 0.55, SD = 0.85 vs. M = 0.25, SD = 0.56; p < 0.05). Large vessel strokes
were significantly more prevalent among Christians (30%) than Druze (9.9%; p < 0.05). Regarding
gender differences within each ethnic group, several disparities were observed. Druze women were
six times more likely to experience moderate to severe strokes than their male counterparts (p < 0.05).
Interestingly, Druze women also exhibited a higher representation of cardio-embolic stroke (19.8%)
compared with Druze men (4.6%; p < 0.001). These findings on the heterogeneity in stroke characteris-
tics across Arab ethnic subgroups and by gender underscore the need to reconsider the approach that
views all ethnic groups comprising the Arab sector in Israel as a homogeneous population; instead,
they should be investigated as distinct communities with unique stroke profiles, requiring tailored
culturally aware community-based prevention programs and personalized therapeutic models. The
identified patterns may guide future research to develop refined, individualized, and preventive
treatment approaches targeting the distinct risk factors, healthcare contexts, and prevention needs of
these diverse Arab populations.

Keywords: stroke; ethnic; gender; Arab; personalized care; risk factors; epidemiological; stroke
severity; stroke type; recurrent stroke; Israel

1. Introduction

The present study aimed to conduct a comparative assessment of ischemic stroke
characteristics, including recurrence rates, severity, and subtypes, across distinct Arab
ethnic communities and between genders within the Galilee region of Israel. These minority
populations, comprising Muslims, Christians, Druze, and Bedouins, are often aggregated

J. Pers. Med. 2024, 14, 526. https:/ /doi.org/10.3390/jpm14050526

https:/ /www.mdpi.com/journal /jpm


https://doi.org/10.3390/jpm14050526
https://doi.org/10.3390/jpm14050526
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/jpm
https://www.mdpi.com
https://orcid.org/0000-0002-9028-1154
https://orcid.org/0000-0003-3305-6054
https://doi.org/10.3390/jpm14050526
https://www.mdpi.com/journal/jpm
https://www.mdpi.com/article/10.3390/jpm14050526?type=check_update&version=1

J. Pers. Med. 2024, 14, 526

20f12

and considered a homogeneous “Arab” sector in research, despite exhibiting significant
variations in ethnicity, culture, customs, lifestyle, and genetics. As these unique subgroups
predominantly reside in the Galilee region, a northern periphery area remote from Israel’s
main population centers, they have rarely been the focus of dedicated investigations,
providing this preliminary exploratory study with a rare opportunity to examine their
specific stroke profiles.

This research offered a unique window into these diverse Arab ethnic communities,
enabling a comparative analysis of the distinct subpopulations that constitute the Arab
societal fabric of Israel. This study was conducted at the two sole neurological departments
serving the Galilee region—the Galilee Medical Center and the Ziv Medical Center—where
these small unique ethnic groups are concentrated, allowing for a comprehensive inves-
tigation of the differences in stroke severity, subtypes, and recurrence rates across these
subgroups, while also accounting for gender-based distinctions.

Ethnic differences in the context of stroke have emerged as a subject of considerable
interest. Currently, extensive research has been conducted on the discrepancies between
African American and Caucasian populations in the United States regarding stroke, encom-
passing aspects such as risk factors, incidence, and mortality [1-3]. These investigations
have revealed not only a higher incidence of stroke among Afro-Americans compared
with Caucasians but also a discernible upward trend, particularly among young adults [4].
Furthermore, studies have highlighted an elevated prevalence of hypertension and diabetes
mellitus throughout the lifespan of black patients in contrast to their white counterparts [5].

With respect to gender, a study comparing women and men found that white women
were disproportionately represented by the highest stroke severity, whereas white men were
represented by the lowest severity [6-8]. This finding is consistent with the observation
that women tend to have more severe strokes but better survival rates than men [6]. The
differences in stroke severity between men and women may be attributed to sex-specific
risk factors and biological determinants [9]. For instance, women have been found to have
higher levels of procoagulant factors, while men exhibit increased levels of coagulation
inhibitors, which may contribute to variations in stroke severity [10]. Furthermore, the
neuroprotective effects of estrogen have been suggested as a potential explanation for sex
differences in stroke severity, as evidenced by increased P450 aromatase levels in post-
menopausal women after acute ischemic stroke [11]. The variability observed among
ethnic and gender groups in terms of risk factors has been ascribed to an intricate interplay
of environmental and genetic factors [9,12]. In the State of Israel, a declining trend in
stroke occurrences has been identified, with a more pronounced decline among Jews
compared with Arabs [13,14]. Limited studies exploring risk factors, major etiologies, and
diagnostic methods among different ethnic groups in Israel (Jews and Arabs) have revealed
variations in the prevalence of these factors and outcomes of diagnostic tests [13,15,16].
Notably, differences were observed in the prevalence of risk factors, with higher rates of
high blood pressure and diabetes among Arabs compared with Jews [13]. Much of the
research conducted in the State of Israel has focused on exploring differences between
the two primary ethnic groups—Jews and Arabs [15,17,18]—or within specific subgroups
of these populations (e.g., [19]). An Israeli study [19] found a higher prevalence of risk
factors such as smoking, dyslipidemia, diabetes mellitus, and hypertension among Bedouin
Arabs, underscoring the importance of addressing specific risk factors within distinct ethnic
groups. Furthermore, differences in stroke risk factors and outcomes have been observed
between Israeli Arabs and Jewish Israelis. Another Israeli study [20] pointed out low to
moderate levels of stroke knowledge among Arab Muslim Israelis, indicating a potential
gap in awareness and preventive practices. It was also reported [21] that Israeli Arabs
experience strokes at younger ages and with more severe outcomes compared with Israeli
Jews, attributing this difference to higher risk factor prevalence among Arab populations.

However, such studies often overlook the nuances of diversity within the Arab minor-
ity, which comprises various distinct ethnic groups such as Druze, Bedouin, and Christian
Arabs. Treating these groups as a homogeneous entity labeled “Arabs in Israel” may
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potentially impede the development of intervention plans and specific strategies tailored to
the unique characteristics and motivations of each subgroup. This preliminary exploratory
study therefore aims to characterize the unique ischemic stroke attributes in each of the
prevalent Arab subpopulations.

By elucidating these distinctions, the findings may help guide future research to ad-
vance preventive medicine and inform the development of personalized medicine models
specific to each group rather than treating them as a monolithic population. Through
this novel comparative analysis, this study highlights the importance of recognizing the
heterogeneity within the Arab population and provides crucial insights to steer subsequent
investigations towards designing more customized and effective stroke prevention and
management strategies for these diverse ethnic communities.

2. Method
2.1. Study Design

This retrospective study was conducted at the Brain and Behavior Research Institute,
Western Galilee Academic College in 2023. This investigation employed a quantitative
approach, involving the structured collection and statistical analysis of numerical data
extracted from patient medical records. Variables examined included stroke severity scores,
recurrence rates, and stroke subtypes. Comparative analyses were performed to identify
significant differences in these measures between the various Arab ethnic groups and
between genders within each group.

2.2. Data Source and Participants

This study utilized an existing database comprising the medical records of patients
who were discharged from the Neurology Departments of the Galilee Medical Center and
Ziv Medical Center with a primary diagnosis of ischemic stroke during the 20152018
period. Patients who were admitted to these two neurology departments, which are the
sole providers of care for patients with ischemic stroke in the entire Galilee region, were
included in the analysis.

The inclusion criteria were as follows:

e  Patients admitted to the Neurology Departments of the Galilee Medical Center or Ziv
Medical Center, which are the sole providers of neurological care in the Galilee region,
during the years 2015-2018.

Patients with a primary diagnosis of ischemic stroke as the reason for admission.
Patients diagnosed specifically with ischemic stroke, rather than hemorrhagic stroke.

Exclusion criteria were as follows:

Patients admitted with a primary diagnosis other than ischemic stroke.
Patients diagnosed with hemorrhagic stroke.

The use of these pre-pandemic data from 2015 to 2018 was advantageous, as it cir-
cumvented potential biases and inconsistencies introduced by the disruptions to routine
medical care and changes in health-seeking behaviors observed during the COVID-19 era
starting in 2020.

2.3. Data Collection

This retrospective study utilized an existing database comprising medical records of
Arab patients diagnosed with stroke and discharged from the Neurology Departments of
the Galilee Medical Center and Ziv Medical Center between 2015 and 2018. The database
contained comprehensive information on 374 patients, including details on their ethnic
subgroup (Muslim, Christian, Druze, Bedouin), stroke characteristics (type, severity, re-
currence), demographics, and clinical data. As the sole neurological facilities for the
Arab population in northern Israel, these two centers maintain detailed records for all
stroke patients receiving care, enabling a complete regional analysis across the diverse
Arab subgroups.
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Approval for this study was obtained from the local Helsinki ethics committees at
the Galilee Medical Center and the Ziv Medical Center. Given this study’s reliance on pre-
existing data, the necessity of using informed consent forms was considered unwarranted.
The main variables examined were gender, age, number of recurring strokes, stroke type,
ethnic group, and stroke severity. Recurring strokes were measured by reviewing patients’
medical histories documented in their records, which consolidated all previous hospitaliza-
tions and stroke diagnoses. Stroke types were differentiated based on the medical diagnosis
found in the patient’s record following brain imaging with CT, CT angiography, and MRI.

2.4. Statistical Analysis

All statistical analyses were performed using SPSS version 28.0 (IBM Corp., Armonk,
NY, USA). Descriptive statistics were used to characterize the study population. Continuous
variables were expressed as mean =+ standard deviation (SD), while categorical variables
were presented as frequencies and percentages. To compare the different ethnic groups
on the continuous variable of the number of recurring strokes, a one-way analysis of
variance (ANOVA) was conducted. The combined effect of gender and ethnic group on
the number of recurring strokes was assessed using a two-way ANOVA. Chi-square tests
were employed to examine differences in stroke severity between ethnic groups, as well
as to investigate differences in stroke severity between genders within each ethnic group.
Additionally, Chi-square tests were used to analyze differences in stroke type frequencies
among ethnic groups and between genders within each group. In cases where expected
cell counts were less than 5, Fisher’s exact test was applied. For all analyses, a p-value of
less than 0.05 was considered statistically significant.

3. Results
3.1. Characteristics of the Population

The ethnic breakdown within the cohort revealed that 232 individuals (62%) identified
as Druze, 82 (21.9%) as Muslims, 40 (10.7%) as Bedouins, and the remaining 20 (5.3%)
as Christians. The mean age for Muslims was 66.15 (SD =+ 13.78), for Christians 66.60
(SD =+ 15.05), for 154 Druze 66.07 (SD =+ 13.33), and for Bedouins 65 (SD =+ 12.76). No signif-
icant difference in participant ages was observed between the research groups (p > 0.05). It
is important to note that stroke incidence at this age may be influenced by various genetic,
lifestyle, sociocultural, and environmental factors, including sex differences, traditional
risk factors, socioeconomic status, access to healthcare, and genetic predispositions within
specific ethnic groups [13,19].

3.2. Differences in the Number of Recurring Strokes

Initially, differences in the number of recurring strokes were assessed among various
ethnic populations using a one-way ANOVA test with a single independent variable (ethnic
group). The test results are presented in Table 1.

Table 1. Differences in the number of recurring brain strokes among the researched ethnic subgroups.

Number of Recurrent Strokes

Druze Muslim Bedouin Christian
(n =232) (n=82) (n = 40) (n =20) v

M SD M SD M SD M SD

"0.29* 0.62 0252 0.56 0.55° 0.85 0.45 0.68 * <0.05

M—mean, SD—standard deviation. The letters indicate significantly higher (%), lower (?b), or lowest (%).
* Significant p < 0.05, " trend 0.05 < p < 0.071.

The test results reveal significant differences in the number of recurring strokes among
the various groups (p < 0.05). Post hoc comparisons utilizing the Bonferroni correction
indicated that Bedouins exhibited a significantly higher average number of recurring
strokes (M = 0.55, SD = 0.85) compared with Muslims (M = 0.25, SD = 0.56). Moreover, a
notable trend (" p = 0.07) suggested that Bedouins also had a significantly higher number of
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recurring strokes compared with the Druze population (M = 0.29, SD = 0.62). Subsequently,
the combined effect of gender and ethnic group (excluding the Christian group, which
constituted a minority in this sample) on the number of recurring strokes was examined
(ethnic group x gender) by using a two-way ANOVA test. The results yield a significant
interaction effect (p < 0.05).

3.3. Interaction Effect between Gender and Ethnic Group on the Number of Recurrent Strokes

To evaluate the interaction effect concerning the ethnic group, two-way ANOVA
analyses were conducted separately for each gender group. Due to the small sample size in
the Christian group, individuals from this group were excluded from this analysis.

The results are presented in Figure 1.

Ethnic
Group

— Muslim
—Druze
oz = Bedouin

Number of recurrent strokes

03
02

Male Female

Sex

Figure 1. Interaction effect between gender and ethnic group on the number of recurrent strokes.

Figure 1 illustrates the interaction effect between gender and ethnic group on the
number of recurrent strokes. The interaction analysis among males did not reveal a
significant difference in the number of recurring strokes among the ethnic groups (p > 0.05).
However, among females, a significant difference was found among the ethnic groups in the
number of recurring brain strokes (p < 0.01). A post hoc test of Bonferroni corrected analysis
revealed a significant difference between Druze and Bedouin women (p < 0.05). Bedouin
women exhibited a higher average number of recurring strokes (M = 0.74, SD = 0.93)
compared with Druze women (M = 0.21, SD = 0.47). Additionally, a trend was observed
indicating a difference between Bedouin and Muslim women in the number of recurring
brain strokes (p = 0.059). According to this trend, Muslim women exhibited a lower average
number of recurring strokes (M = 0.32, SD = 0.684) compared with Bedouin women.

3.4. Differences in the Severity of Stroke According to the NIHSS (National Institutes of Health
Stroke Scale) Measure

To compare the severity of strokes among different ethnic groups, a Chi-square test
was conducted, and Fisher’s exact test was applied to each category of stroke severity. The
results of the tests are presented in a Table 2.

Table 2. Differences in the severity of stroke according to the NIHSS questionnaire among the studied

ethnic groups.
Minority Communities
gter\?ekrfty Druze (N = 232) Muslim (N = 81) Bedouin (N = 40) Christians (N = 20) p-Value from Chi? Test
N % N % N % N %
TIA 2 0.9% 1 1.2% 0 0% 0 0% 0.96 (FET ')
Minor 143 61.6% 47 58% 24 6% 13 65% 0.64
Moderate 71 30.6% 28 34.5% 11 27.5% 6 30% 0.77
Moderate to Severe 13 5.6% 1 1.23% 2 5% 2 10% 0.92 (FET ')

1 FET—Fisher exact test was performed in case one of the cells contained less than 5 observations. No significant
changes were found in stroke severity between the different ethnic groups.
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3.5. Differences in the Severity of Stroke between Genders within Each Examined Ethnic Group

To examine the existence of differences in the severity of strokes between women
and men within each of the studied ethnic groups, Chi-square tests were conducted, and
Fisher’s exact test was applied to each category of stroke severity. The results of the tests
are presented in Table 3:

Table 3. Differences in the severity of stroke between genders within each examined ethnic group.

g[morlty. . Sex p-Value from Chi? Test
ommunities
TIA Minor Moderate Moderate to Severe
N % N % N % N %
Druze (n = 232) Male (n = 151) 2 1.30% 95 62.90% 49 32.5% 3 2% 2 <0.05*
- Female (n=81) 0 0% 48 59.30% 22 27.2% 10 12.3%°® (FET )
o Male (n = 47) 0 0% 28 59.60% 16 34% 0 0%
Muslim (n = 81) Female (n=34) 1 2.90% 19 55.90% 12 3530% 1 2.90% 0.93
o Male (n = 21) 0 0% 14 66.70% 5 23.80% 1 4.80%
Bedouin (n=40)  porolem=19) 0 0% 10 5260% 6 31.60% 1 5.30% 0.88
Christians (n=20)  Male (n=13) 0 0% 8 61.50% 4 30.80% 1 7.70% 0.73
= Female (n = 7) 0 0% 5 71.40% 2 28.60% 1 5.30% (FETY)

* Significance p < 0.05, =The letters indicate significantly higher (%), or lowest (?). ' FET—Fisher exact test was
performed in case one of the cells contained less than 5 observations. In order to compare males and females
regarding differences in the severity of stroke within each ethnic population, Fisher’s exact test was conducted. It
was found that Druze women had a 6-fold higher likelihood of experiencing moderate to severe stroke compared
with Druze men (<0.05, FET).

Figure 2 illustrates the gender differences in the prevalence of moderate to severe
stroke among the Druze population. Significance results revealed that, while 12.3% of all
stroke cases among Druze women were classified as moderate to severe, only 2% of cases
among Druze men fell into this severity category. This difference represents a six-fold
higher risk for Druze women to experience a moderate to severe stroke relative to Druze
men, a statistically significant discrepancy (p < 0.05, Fisher’s exact test).

70%

50%

40%

30%

20%

10% l
N —

TIA Minor Moderate Moderate to severe
Hmale M female

Figure 2. Gender differences in stroke severity among the Druze population. * Significance p < 0.05.

3.6. Differences in Frequency of Stroke Type among Each Ethnic Group

The test results regarding the existence of differences in the frequency of stroke type
among the researched ethnic groups (without gender division) are presented in Table 4.
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Table 4. Differences in frequency of stroke type among each ethnic group.

Minority Communities

Druze Muslim Bedouin Christians
Stroke Subtype p-Value from Chi? Test
(N =232) (N=82) (N = 40) (N =20)
N % N % N % N %
.
Large vessel 23 9.9% 2 10 12.2% b 4 10% @ 6 30% P ng%ols
Cardio-Embolic 23 9.90% 5 6.10% 1 250% 2 10% 0.87
Small vessel 119 51.3% 2 48 58.5% P 27 67.5% ® 9 45%° 0.058 *
TIA\Uncertain 48 20.70% 12 14.60% 4 10% 2 10% 0.67
Intracerebral o o o o 0.75
Hemorrhage 13 5.60% 2 2.40% 2 5% 1 5% (FET)!
* Significance p < 0.05, * trend 0.05 < p < 0.071. The letters indicate significantly higher (°), lower (*°), or lowest ().
! FET—Fisher exact test was performed in case one of the cells contained less than 5 observations.

The test results examining the presence of differences among the ethnic subgroups
in the type of stroke indicated that the frequency of large vessel-type stroke was signif-
icantly higher in the Christian population (30%) compared with the Druze population
(9.9%) (p < 0.05, FET). Additionally, a Chi-square test revealed a trend suggesting a higher
frequency of small vessel-type stroke among Bedouins (67.5%) compared with Druze
individuals (51%) (p = 0.058).

3.7. Differences in Frequency of Stroke Type between Male and Female among Each Ethnic Group

Results of examining differences in the type of stroke between women and men within
each ethnic group are presented in Table 5.

Table 5. Differences in frequency of stroke type between male and female among each ethnic group.
Minority 2
Communities Sex Stroke Type p-Value from Chi?* Test
Large Vessel Cardio-Embolic Small Vessel TIA\Uncertain ;Illtracerebral
emorrhage
N % N % N % N % N %
Druze (n = 232) Male(m=151) 15  9.90% 7 4.6%2 84  5560% 34  2250% 7 460%  <0.05*
- Female(n=81) 8 9.90% 16  198%° 35  4320% 14 1730% 6 740%  (FETY)
Muslim (n = 81) Male (n = 47) 5 1040% 3 6.30% 26 5420% 10  2080% 1 210% (o
us = Female(n=34) 5 1470% 2 5.90% 2 6470% 2 5.90% 1 290% &
o Male (n = 21) 3 1430% 0 0% 4 6670% 2 9.50% 1 4.80%
Bedouin(n=40)  Eopile(n=19) 1 530% 1 5.30% 13 6840% 2 1050% 1 530% 096
» Male (n = 13) 3 23.10% 2 1540% 7 53.80% 0 0% 1 7.70%  0.93
Christians (1 =20)  pemale (n =7) 3 4290% 0 0% 2 28.60% 2 286%° 0 0 (FET 1)

* Significance p < 0.05. The letters indicate significantly higher (*), or lowest (?). ! FET—Fisher exact test was
performed in case one of the cells contained less than 5 observations. In comparing genders within each group, it
was found that Druze women were more represented by cardio-embolic type of brain infarction (19.8%) compared
with Druze men (4.6%) (p < 0.001).

4. Discussion

In this study, a thorough comparison was undertaken concerning the number of
recurrent strokes, the severity of strokes, and the types of strokes among different ethnic
groups and between women and men within the Arab population seeking treatment at
the Galilee Medical Center and the Ziv Medical Center. This investigation offers insight
into ethnic variations in ischemic stroke recurrence, severity, subtype, and sex predilection
within the heterogeneous Arab population residing in northern Israel.

Existing studies conducted in Israel primarily focus on comparing two main ethnic
groups—Arabs and Jews—often addressing the Arab society as a homogenous group
and not referring to the division as different ethnic subgroups, namely Druze, Muslim,
Christian, and Bedouin populations. Furthermore, from a medical perspective, there is a
notable lack of comprehensive examination in the available literature regarding differences
in stroke patterns between women and men from various ethnic groups. The present
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study serves as a preliminary exploration, providing insight into the distinctions among
subgroups within the Arab community in the north of Israel while taking into account
gender differences in the manifestation of strokes.

4.1. Recurrent Number of Strokes

Analysis of the research results revealed that, within the Bedouin population, there
was a higher prevalence of recurrent number of strokes compared with Muslims and
Druze. Additionally, in the comparison among women, it was found that Bedouin women
experienced a higher frequency of recurrent strokes compared with Druze and Muslim
women. However, no differences were found in the number of recurrent strokes among
men from different ethnic groups.

Studies have demonstrated that secondary prevention using antiaggregant medi-
cations can significantly reduce the risk of recurrent ischemic stroke [22,23]. However,
research indicates Bedouin women show greater preference for alternative healthcare ser-
vices such as homeopathy and herbal remedies compared with conventional medicine for
managing chronic conditions [24]. This suggests that Bedouin women may underutilize
standard therapies like antihypertensives, antiplatelets, and lipid-lowering agents generally
recommended for secondary stroke prevention. If accurate, this pattern among Bedouin
women could partially explain the higher rates of recurrent strokes seen in this subgroup
compared with Druze and Muslim populations.

4.2. Stroke Severity

These research findings indicated no differences in stroke severity between ethnic
groups. However, when differences between genders within each ethnic group were
examined regarding the frequency of moderate to severe strokes, disparities were found
only among the Druze population. It was found that Druze women had a six-fold higher
probability of experiencing moderate to severe strokes compared with Druze men. Various
studies have found a significant association between different health problems—including
cardio-vascular issues—and unemployment; however, a causal relationship between the
two has not been established [25,26]. It can be assumed that unemployment is associated
with a sedentary lifestyle and less physical activity, while the cultural/traditional role of the
mature Druze woman involves extensive daily activity around household chores. Druze
women may be less knowledgeable about the clinical symptoms of stroke, tending to seek
medical attention later at the emergency department, consequently with a higher severity
of stroke.

4.3. Type of Stroke

The findings revealed significant ethnic differences in ischemic stroke subtypes. The
Christian population exhibited a significantly higher frequency of large vessel-type strokes
compared with the Druze population. Additionally, a trend emerged suggesting an in-
creased prevalence of small vessel-type strokes among Bedouins relative to Druze indi-
viduals. These differences in stroke subtypes across ethnic groups, such as the elevated
incidence of large vessel strokes in Christians compared with Druze and the increased
occurrence of small vessel strokes in Bedouins compared with Druze, may stem from an
intricate interplay of genetic, lifestyle, and socioeconomic factors.

Differences in the type of stroke can provide valuable insights into the distribution of
risk factors for stroke. Indeed, for each subtype of stroke, there exists a distinct risk factor
profile [27]. An early German study [28] examined the prevalence of risk factors for stroke
across different subtypes and found differences in the frequency of childbirth, smoking,
and heart diseases. The risk factor profile was distributed as follows: childbirth was present
in 72% of the small vessel disease group, 57% in the cardio-embolic (CE) group, and 52% in
the large vessel disease group. Additionally, 25% of the large vessel disease group were
smokers, compared with only 18% and 8% in the small vessel disease and CE groups,
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respectively. Furthermore, 81% of the CE group had some form of heart disease, while only
45% in the large vessel disease group and 33% in the small vessel disease group did.

In examining gender differences within each ethnic population, a striking observation
emerged. Druze women were more represented by cardio-embolic strokes (19.8%) com-
pared with Druze men (4.6%). Studies [29,30] have highlighted that women with atrial
fibrillation (AF) may be at a higher risk of thrombo-embolic events and systemic embolism,
indicating a propensity towards cardio-embolic strokes. These findings may be explained
by the higher prevalence of heart disease, with an emphasis on atrial fibrillation, among
women in general and, in particular, Druze women compared with men. It is also possible
that women in the general Arab population, and Druze women in particular, have lower
compliance with the treatment of underlying heart conditions as suggested in an earlier
study [31], leading to a higher representation of cardio-embolic strokes.

To summarize, the literature supports the notion of gender differences in stroke sub-
types, with women often exhibiting a higher prevalence of cardio-embolic strokes. The
observation of Druze women being more represented by cardio-embolic strokes compared
with Druze men aligns with existing research on sex-specific differences in stroke char-
acteristics, emphasizing the need for further investigation into these disparities within
specific ethnic populations. Addressing these disparities and their underlying causes
holds profound implications for tailoring preventive strategies and optimizing clinical
management approaches.

4.4. Study Limitations

The present study’s findings regarding ethnic and gender differences in ischemic
stroke subtypes should be interpreted with consideration of several limitations. First, the
observed differences in stroke type and severity across ethnic and gender groups may
be influenced by the sample size and the retrospective design of the study. Larger more
diverse samples from multiple regions, along with a prospective longitudinal study design
following participants over an extended period, could provide a more comprehensive
understanding of the potential genetic, lifestyle, and socioeconomic factors contributing
to stroke variations. Therefore, the generalizability of these findings may be limited, and
caution should be exercised when extrapolating these results to broader populations or over
extended periods beyond the 2015-2018 window examined here [32]. Another limitation
of this study is the paucity of data regarding accessibility to medical care and specific
socioeconomic status (SES) information across the various ethnic groups examined. The
retrospective nature of this study, based on an examination of patient files, limited our
ability to gather specific data on participants’ socioeconomic status. This lack of detailed
SES information for individual participants hinders the exploration of potential associations
between socioeconomic factors and stroke outcomes, warranting further investigation in
future studies. SES and economic factors are known to exert a profound influence on the
ability to receive timely and adequate medical attention, which may consequently impact
stroke outcomes [33]. Despite the generally lower socioeconomic conditions experienced
by all minority groups in the Galilee region, variations in healthcare accessibility within
and between these communities cannot be disregarded. Differences in access to specialized
stroke centers or the ability to promptly seek medical evaluation and treatment may
potentially contribute to the observed ethnic and gender-based differences in stroke severity
and prognosis.

5. Conclusions and Future Directions

This preliminary study thoroughly examined the intricate interplay between ethnic ori-
gin, recurrent strokes, type, and severity of stroke, offering a nuanced comparison between
men and women within each subgroup. The comprehensive participant cohort of 373 indi-
viduals constituted the entirety of the treated population from the Arab population seeking
care at both the Galilee Medical Center and the Ziv Medical Center, the two northernmost
hospitals in Israel, following strokes between 2015 and 2018. This investigation scrutinized
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differences among subgroups within the Arab population, encompassing Druze, Arab
Muslims, Bedouins, and Arab Christians, while also delving into gender-specific variations.
The outcomes of this study shed light on notable distinctions between these subgroups
concerning the stipulated stroke criteria. These differences suggest a divergent distribution
of risk factors within the diverse ethnic groups and between the genders.

Modern Western medicine is oriented toward preventive care, striving to establish
models for personalized and precisely defined healthcare. However, in the absence of
information on specific risk factors characterizing each ethnic and gender group, the
medical system may overlook crucial aspects essential for preventing and mitigating strokes
in a targeted manner for specific ethnic or gender groups. At the practical level, the medical
team bears the responsibility of adopting a perspective that enables them to recognize the
ethnic, cultural, and gender components inherent in each patient. This approach involves
considering the medical implications that may be pertinent to these components. By doing
so, we can advance further into the realm of personalized medicine, treating individuals
holistically and acknowledging the ethnic, cultural, and gender-related elements that
are pertinent to medical interventions. It is vital for us as a medical team to cultivate
a comprehensive understanding that enables us to perceive each patient as a distinct
individual, taking into account their ethnic, cultural, and gender-specific components. This
targeted approach holds the potential to enhance the effectiveness of medical interventions,
resulting in improved patient outcomes and overall healthcare efficiency.
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