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Abstract 

Background The impact of Coronavirus disease-2019 (COVID-19) extends beyond health, potentially affecting long-
term income and employment dynamics. In Israel, disparities exist between Jewish and Arab populations across many 
dimensions, including socioeconomic. The study’s primary aim was to compare changes in employment and income 
among COVID-19-infected and non-infected participants among Jews and Arabs, the two main population groups 
comprising the population of Israel.

Methods We conducted a cross-sectional study between March 2021 and June 2022 among adults employed 
prior to the pandemic, whose SARS-CoV-2 polymerase chain reaction test was processed in three hospitals in Israel’s 
Northern District. Using a validated online survey, we collected information about socio-demographics, SARS-CoV-2 
infection, vaccination, employment (full-time, part-time, unemployed, retired), and income status by income bracket. 
Multivariate binary logistic regression models were used to estimate the associations between SARS-CoV-2 infection 
and (1) changes in employment status and (2) income decreases among Jewish and Arab participants.

Results Of the 7741 respondents, 1468 met our inclusion criteria (fully answered employment questions, employed 
pre-pandemic). Of these, 19% were Arabs, and 36% (n = 523) reported SARS-CoV-2 infection. High-income earn-
ers were less likely to experience employment and income changes than low-income earners (OR = 0.4 for both, 
p < 0.01). After adjusting for age, gender, vaccination, income level, and other socio-economic factors, Arab partici-
pants who reported SARS-CoV-2 infection were more likely to report employment change and income loss (OR = 7.0 
and 4.2 respectively, p < 0.01). No association between infection and changes in employment or income was found 
among Jewish participants.

Conclusions After adjusting for potential socio-economic confounders, SARS-CoV-2 Infection was a significant deter-
minant of employment changes and income loss among Arabs, but not Jews, in Israel. This finding suggests the pan-
demic has exacerbated pre-existing inequalities and highlights the need for economic recovery policies specifically 
targeting vulnerable groups.
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Background
The Coronavirus disease-2019 (COVID-19) pandemic 
was formally declared a global pandemic by the World 
Health Organization (WHO) on March 11, 2020 [1], and 
has had a significant acute and long-term impact on indi-
vidual and population health and wellbeing [2, 3]. Gov-
ernments globally took several measures to mitigate the 
spread of the virus, including imposing lockdowns and 
movement restrictions, mandating masks and adher-
ence to social distancing, rolling out mass vaccination 
campaigns, and promoting remote work and online 
education [4]. Despite these measures, the morbidity 
and mortality attributable to the pandemic are unprec-
edented [5], and their consequences extend beyond 
immediate health implications, impacting economic 
structures and employment markets [6, 7]. In the United 
States (US), millions of people filed new unemployment 
claims in early 2020 due to the COVID-19 pandemic [7]. 
The short-term economic disruption included immediate 
job losses, particularly in sectors like hospitality, retail, 
and tourism, directly affected by lockdowns and travel 
restrictions. As the pandemic progressed, some of these 
short-term disruptions began to resolve, especially with 
the reopening of borders and the gradual revival of the 
tourism industry [8]. The availability of vaccines also 
played a pivotal role in this recovery, enabling safer travel 
and a return to social interactions. However, as the acute 
phase of the pandemic subsided, it became apparent that 
it would cause a long-term economic impact [9].

One significant long-term effect is the disruption of 
global supply chains such as the pharmaceuticals, food, 
electronics, and automotive industries, which occurred 
globally throughout 2020 as the COVID-19 pandemic 
started. The impacts were observed globally, with sig-
nificant effects in Asia (Specifically China), Europe, and 
North America [10, 11]. This disruption was character-
ized by delays throughout all stages with major turbu-
lences in manufacturing, processing, transport, and 
logistics, as well as significant shifts in demand due to 
lockdowns and workforce shortages in manufactur-
ing centers worldwide [11]. Furthermore, the COVID-
19 pandemic exacerbated pre-existing socioeconomic 
inequalities [12], With lower-wage and less-educated 
workers more affected by job losses and income insta-
bility [13]. For example, a study conducted in Germany 
highlighted that low-wage workers were more affected 
by furloughs and job loss [14]. Similarly, in the US, the 
pandemic exacerbated inequalities, leading to significant 
variations in vulnerability to economic shocks related to 
the pandemic, especially among those in lower-income 
brackets and lower-paying occupations and industries, 
leading to heightened financial instability and job insecu-
rity [15, 16].

Importantly, beyond these societal-level disruptions, 
individual-level SARS-CoV-2 infections have directly 
impacted employment and income prospects, creat-
ing a strong link between health and economic stability. 
In addition to the broad societal disruptions, individu-
als who contracted the virus had to deal with the direct 
consequences of the illness, including mandatory isola-
tion and quarantine, potential long-term health issues 
[3, 17], extended absences from work, reduced working 
hours, or inability to continue their occupational roles 
due to severe illness or long-term health complications 
that further exacerbated personal economic and psycho-
logical challenges [18]. Additionally, some individuals 
suffer long-term health complications associated with 
‘Long COVID,’ a multisystemic condition comprising 
sometimes severe symptoms that follow up to 10–30% 
of Severe Acute Respiratory Syndrome Coronavirus-2 
(SARS-CoV-2) infections [19], further impacting their 
ability to work and perform daily activities [20].

In Israel, the first reported SARS-CoV-2 infection was 
in February 2020 [21], several weeks before the formal 
declaration of a pandemic by the WHO. To mitigate the 
spread of the virus, the Israeli government implemented a 
range of measures aimed at promoting social distancing, 
such as the closure of educational institutions and shop-
ping centers and limitations on public and private gather-
ings. These measures caused widespread job disruptions 
and shifts to remote work where possible [22]. In March 
2020, Israel’s Prime Minister declared a national state of 
emergency, leading to a series of emergency regulations 
that significantly impacted the employment of many peo-
ple across various sectors. All non-essential government 
services and local authorities were closed. Companies 
with more than ten employees in the private sector were 
mandated to reduce in-office staff by 70% [23].

The COVID-19 pandemic caused significant disrup-
tions in the Israeli labor market, with unemployment 
peaking at 35% during the early stages of the crisis [24]. 
Sectors like hospitality, retail, and tourism, which employ 
a large proportion of low-wage workers, were hit the 
hardest. In addition to job losses, structural changes 
in the labor market emerged, including an increase in 
remote work and widespread reductions in work hours, 
which did not affect all populations equally [24]. These 
disruptions deepened pre-existing inequalities, leaving 
low-income and minority workers particularly vulnerable 
to financial instability.

As of 2023, Israel’s population was approximately 9.65 
million citizens [25]. Jews of various backgrounds consti-
tute about 73.6% of the population, while Arabs, includ-
ing the Druze minority, are approximately 21.1%. The 
remaining 5.3% of the population is comprised of other 
smaller minority groups [25]. The Arab population in 
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Israel (hereafter Arabs) is an indigenous and largely dis-
advantaged minority that suffers from low socioeconomic 
status [26], limited access to healthcare services [27], 
and a lower rate of higher educational attainment [28]. 
The Arab population was disproportionately affected by 
COVID-19 [29] and the COVID-19 pandemic in Israel 
exposed notable disparities between the Arab and Jewish 
populations. By April 2024, Israel had reported approxi-
mately 53 cases/100 people and 12,700 deaths [30]. While 
Arab communities initially reported lower rates of infec-
tion and mortality compared to Jewish localities [31, 32], 
this pattern shifted in later waves of the pandemic, with 
Arab localities surpassing Jewish ones in infection rates 
and mortality [32]. These health disparities were further 
compounded by pre-existing socioeconomic inequali-
ties. While Investment in education in the Arab sector 
has narrowed gaps in educational attainment between 
Jewish and Arab populations in secondary school and 
higher education, inequalities in employment persist 
[33]. Even before the pandemic, Arabs had a lower par-
ticipation rate in the workforce (41.1%) compared to the 
national average (58.7%) [34]. They were often employed 
in sectors that offered less employment stability and were 
characterized by wages that were generally below the 
national average. For example, 17.1% of Arabs worked in 
construction, compared to only 5.3% of the general popu-
lation. Similarly, 7.2% were employed in transportation 
and storage, and 5.4% in accommodation and food ser-
vices, both higher than the national averages of 4.4% and 
4.3%, respectively [35]. In contrast, Arabs were underrep-
resented in more stable and higher-paying sectors such 
as professional, scientific, and technical services (3.8% 
vs. 7.6%) and information and communication (1.1% vs. 
5.3%) [35]. As of 2021, the employment rate for Arabs 
was 39.4%, a decrease compared to the pre-COVID-19 
period. In the same time period, employment in the non-
ultra-Orthodox Jewish population declined from 65.0% 
to 63.0% [36, 37]. This decline disproportionately affected 
sectors with high concentrations of Arab workers which 
were among the hardest hit by pandemic-related shut-
downs and reduced demand. For example, the unemploy-
ment rate in hospitality reached 46.7%, transportation 
34.5%, and wholesale and retail trade 32.1%, all of which 
are industries where Arab employment is notably high 
(17.4%, 22.7%, and 17.9%, respectively) [38]. This situ-
ation of the Arab population in Israel is reflective of 
global trends, where deprived communities faced exac-
erbated inequalities during the pandemic. Similar to the 
experiences of the Arab minority in Israel, a study in the 
United States showed how the COVID-19 pandemic has 
disproportionately impacted individuals from marginal-
ized backgrounds, emphasizing inequities in access to 

decent work [39]. While existing evidence suggests that 
at the societal level, similar to global trends, the COVID-
19 pandemic has impacted the economic condition of 
Israel’s diverse populations, it is not known whether, at 
the individual level, COVID-19 infection has exacerbated 
pre-existing economic inequalities.

To determine the impact of COVID-19 infection on 
employment and income inequality, the study’s pri-
mary aim was to compare changes in employment and 
income among COVID-19-infected and non-infected 
participants among Jews and Arabs, the two main pop-
ulation groups comprising the population of Israel.

Methods
Study design and sampling methods
We conducted a cross-sectional study among indi-
viduals 18 years old and over who were tested for 
SARS-CoV-2 either in hospital or in the community 
and whose test was processed in one of the govern-
ment hospitals in the Northern District of Israel (Ziv 
Medical Centre, Tzafon Medical Centre, and The Gali-
lee Medical Centre) regardless of the test result. The 
Northern District is one of the most socioeconomi-
cally diverse regions in Israel, with a higher propor-
tion of the Arab population compared to the national 
average [40]. This region is characterized by significant 
variations in income levels and employment opportuni-
ties and sustained the greatest drop in the employment 
rate (13%) during the pandemic across all other geo-
graphic districts in Israel [24]. Survey responses used 
in this study were collected between March 2021 and 
June 2022. The data was obtained via an online vali-
dated anonymous questionnaire available in Hebrew, 
Arabic, English, and Russian and distributed through 
Short Message Service (SMS). Two reminders were 
sent via SMS if invited individuals did not respond. 
The sampling frame included all individuals who had 
a SARS-CoV-2 PCR test processed at one of Northern 
Israel’s hospitals. All individuals over the age of 18 who 
had a test result (positive or negative) recorded and a 
phone number registered received an invitation to par-
ticipate. Since the study team did not have access to the 
medical records, the total number of invitations sent is 
unknown but is in the tens of thousands. It is important 
to know that the sampling frame does not represent 
hospitalized patients, but mainly community patients 
whose PCR test was sent to hospital laboratories for 
testing. While this approach does not guarantee rep-
resentativeness of the entire population, widespread, 
regular, and universal testing in the early phases of the 
pandemic means the sample includes representatives 
from Israel’s various populations.
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Inclusion and exclusion criteria
Inclusion criteria
Participants were eligible to participate in the study 
if they (a) completed the questionnaire and pro-
vided information on their employment status before 
COVID-19, (b) answered the question about their 
infection status, (c) reported that they worked prior to 
answering the questionnaire and (d) were over the age 
of 18.

By focusing on participants who worked prior to 
answering the questionnaire, we ensured that the study 
captured changes in employment and income during the 
pandemic, which are central to understanding the impact 
of SARS-CoV-2 on the labor force. Furthermore, requir-
ing information on infection status allowed us to examine 
the relationship between health and employment out-
comes, a critical aspect of the study.

Exclusion criteria
Participants were excluded from the study if they (a) 
did not complete the questionnaire or failed to provide 
information on their employment status before COVID-
19, (b) did not answer the question about their infection 
status, (c) reported that they were not employed prior to 
completing the questionnaire or (d) were under the age 
of 18.

Measurement tool
The research questionnaire was developed by the Inter-
national Severe Acute Respiratory and Emerging Infec-
tion Consortium (ISARIC) [41] and adapted to the Israeli 
setting. The development of the original questionnaire 
is described in the ISARIC protocol [42]. The survey 
tool was originally developed by the ISARIC COVID-19 
global follow-up working group, combining validated 
tools such as the MRC dyspnea scale [43], EuroQol-5 
Dimension-5 Level (EQ-5D-5L) [44], and the UN Wash-
ington disability scale [45]. The final tool was informed 
and approved by a wide range of global stakeholders with 
expertise in clinical research, outbreak research, infec-
tious disease, epidemiology, respiratory, critical care, 
rehabilitation, neurology, psychology, rheumatology, car-
diology, oncology, and public health medicine. In addi-
tion, we piloted the localized version with 5–10 speakers 
of each of the four languages we made our questionnaire 
available in, for accuracy, simplicity, clarity, and validity. 
The survey includes a diverse array of questions. Survey 
variables relevant to this study included socio-demo-
graphics, SARS-CoV-2 infection status, COVID-19 vac-
cination status, and employment and income status at 
the beginning of the pandemic and 3–18 months later. 

A more detailed description of the tool and methods has 
been published [46].

Measurements
The survey assessed change in employment by asking the 
participants about their employment status at the begin-
ning of the pandemic and again at the time of answer-
ing the survey, 3–18 months later during the COVID-19 
pandemic. Participants were also asked about the nature 
of this change. Participants indicated whether their ini-
tial employment was full-time or part-time and whether 
they were working full-time, part-time, retired, or unem-
ployed at the time of answering.

In addition to employment change, we also measured 
participants’ income changes. Participants were asked 
about household income prior to the pandemic and 
whether their household income had changed at the time 
of response. These changes in income were categorized 
as decreased, increased, or unchanged.

Our study’s independent variables included infection 
status, vaccination status, age (calculated from birth 
year), gender, ethnicity, education level, and household 
income. "Low earners" were defined as those earning less 
than 8,000 New Israeli Shekels (NIS) net (approximately 
USD 2218) per month, and "high earners" were defined 
as individuals with net monthly incomes over 15,000 
NIS (approximately USD 4100). Supplementary Page #1 
details the categorization of these variables.

Data analysis
Data were cleaned using MS Excel and analyzed using 
IBM’s Statistical Package for Social Sciences (version 
29.0). We described the distribution of the sample in 
terms of age, gender, ethnicity, household income, infec-
tion, and vaccination status using means and proportions.

We compared the characteristics of the infected 
and uninfected participants at baseline using t-tests 
for differences in means and Chi-square tests for dif-
ferences in proportions. Additionally, we conducted a 
baseline comparison between Jewish and Arab partici-
pants. A key focus of the analysis was on the changes 
in employment status following COVID-19 infection. 
We conducted a univariate analysis to identify associa-
tions between [1] changes in employment status and 
[2] income change and COVID-19 infection, as well as 
other variables. Change of income included going from 
part-time to full-time, from full-time to part-time, 
from working to unemployed, or from working to 
retired. With regards to income change, we focused on 
those reporting a loss of income, i.e. a lower income at 
the time of answering than their reported income pre-
pandemic. We then used multivariate binary logistic 
regression models to estimate the Odds ratios (ORs) 
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for the associations between change in employment 
(Yes/No) and COVID-19 infection status (Infected/
noninfected) while adjusting for the other independent 
variables including gender, ethnicity, income, age, edu-
cation, and vaccination status, detailed in supplemen-
tary file #1, associated with change in employment and 
income. To identify a differential effect according to 
ethnicity, we conducted stratified analyses separately 
for each population group, Jewish and Arab. Statistical 
significance was set at p < 0.05 for the analysis.

Ethical considerations
Ethical approvals for this study were obtained from the 
Ziv Medical Centre, Padeh-Poriya (Tzafon) Medical 
Centre, and Galilee Medical Centre ethical commit-
tees, reference numbers 0007–21-ZIV, 009–21-POR, 
and 0018–21-NHR, respectively. Consents were 
obtained electronically from participants. Prior to 
accessing the questionnaire, all participants were pre-
sented with detailed information about the study’s 
purpose, procedures, and confidentiality measures, 
ensuring they understood the study before agreeing 
to participate. Only after they had confirmed they had 
read, understood, and agreed with the information 
were they able to access the survey.

Results
Between March 2021 and June 2022, 7,441 individu-
als answered the baseline survey, of which 1932 (25.9%) 
completed the employment section. Of these, 464 did not 
meet the inclusion criteria (Fig. 1), resulting in 1468 eli-
gible participants (19.7% of the initial respondents). Of 
these, 523 participants were infected with SARS-CoV-2 
(36%) (Fig. 1).

Of the 1468 participants included in the analysis, 1095 
(81%) were Jewish, aligning closely with the country’s 
national average (Table  1). Compared to Arab partici-
pants, Jewish participants were older, less likely to have 
been infected with SARS-CoV-2, and more likely to earn 
over 15,000 NIS monthly, similar to national trends. 
Employment and vaccination status were similar in both 
groups (Table 1).

Overall, in our sample, 122 (8.3%) participants changed 
employment status: from full-time to part-time (n = 18), 
from part-time to full-time (n = 3), or from working to 
not working (n = 8). Among low earners earning less 
than 8,000 NIS, the proportion who reported change was 
13.8%, vs 4.3% among high earners (p < 0.001, Table  2). 
Of the Arab participants, 12.5% changed their employ-
ment status, compared with 7.3% of Jewish participants 
(p < 0.05, Table 2). Regarding income loss, overall, 14.8% 
of participants reported losing income (Table  3). The 
proportion was higher among Arab Participants than 

Fig. 1 Selection of the study population
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Jewish(21.1% compared to 13.2%respectively, p < 0.01, 
Table 3), and lower among high earners (over 15,000 NIS) 
compared to those earning less than NIS 8,000 (8.3% vs 
21.9%, respectively, p < 0.001, Table 3).

Employment change
Our analysis showed that after adjusting for gender, 
ethnicity, income, age, education, and vaccination sta-
tus, infected individuals were more likely than unin-
fected ones to report employment change (OR = 2.0, 
95% CI 1.2–3.1; p < 0.01). When stratifying by ethnic-
ity, infection was strongly associated with a change 
in employment among Arab participants (OR = 7.0, 
95% CI 2.4–20.2; p < 0.01) but not among Jewish ones 
(OR = 1.3, 95% CI 0.8–2.9; p = 0.3) (Table 2).

Income change
Overall, after adjusting for gender, ethnicity, income, 
age, education, and vaccination status, we did not find an 
association between SARS-CoV-2 infection and income 
loss (OR = 1.6, 95% CI 1.1–2.3; p = 0.1). However, when 
stratifying by ethnicity, infection status was strongly 
associated with a decrease in income among Arab partic-
ipants (OR = 4.2, 95% CI 1.9–9.1; p < 0.01) but not Jewish 
ones (OR = 1.2, 95% CI 0.8–1.8; p = 0.4) (Table 3).

Discussion
This study aimed to compare changes in employment and 
income among COVID-19-infected and non-infected 
Jews and Arabs, the two main population groups com-
prising the population of Israel. By focusing on these 
groups, the study sought to shed light on the economic 
impact of SARS-CoV-2 infection at the individual level 

Table 1 Characteristics of study participants, stratified by infection status (n = 1468)

Characteristic Infection status Ethnicity

Total
n = 1468 (100%)

Infected
n = 523 (35.6%)

Not Infected
n = 945 (64.4%)

P-value Jews
n = 1095 (81.0%)

Arab and Others
n = 257 (19.0%)

P-value

Age, yr, mean ± SD 48.48 ± 13.05 45.68 ± 12.12 50.02 ± 13.29 p < 0.001 50.02 ± 13.12 42.05 ± 11.27 p < 0.001

Ethnicity (n = 1352) p = 0.008

 Jews 1095 (81.0%) 372 (77.2%) 723 (83.1%) - -

 Arabs and others 257 (19.0%) 110 (22.8%) 147 (16.9%) - -

COVID-19 Infection p = 0.008

 Yes 523 (35.6%) - - 372 (34%) 110 (42.8%)

 No 945 (64.5%) - - 723 (66.0%) 147 (57.2%)

Gender (n = 1453) p = 0.001 p < 0.001

 Female 874 (60.2%) 344 (65.8%) 530 (57%) 676 (61.8%) 128 (49.8%)

 Male 579 (39.8%) 179 (34.2%) 400 (43%) 418 (38.2%) 129 (50.2%)

Marital Status (n = 1424) p = 0.015 p = 0.308

 Married 1111 (78%) 417 (81.6%) 649 (76%) 849 (78%) 208 (80.9%)

 Single and others 313 (22%) 94 (18.4%) 219 (24%) 239 (22%) 49 (19.1%)

Education level (n = 1329) p = 0.030 p = 0.084

 Up to 12 years of school 256 (19.3%) 110 (22.9%) 146 (17.2%) 204 (20%) 37 (15.5%)

 Professional certificate 193 (14.5%) 71 (14.8%) 122 (14.4%) 151 (14.8%) 28 (11.8%)

 Academic 880 (59.9%) 299 (62.3%) 581 (68.4%) 663 (65.1%) 173 (72.7%)

Household income (n = 1315) p = 0.01 p < 0.001

 Less than 8000 NIS 348 (26.5%) 124 (26.2%) 224 (26.6%) 241 (24.5%) 77 (32.9%)

 8001–15,000 NIS 479 (36.4%) 196 (41.4%) 283 (33.7%) 342 (34.7%) 99 (42.3%)

 Over 15,000 NIS 488 (37.1%) 154 (32.5%) 334 (39.7%) 402 (40.8%) 58 (24.8%)

COVID-19 Vaccination 
(n = 1465)

p < 0.001 p = 0.699

 Yes 1312 (89.6%) 425 (81.3%) 887 (94.2%) 986 (90.3%) 230 (89.5%)

 No 153 (10.4%) 98 (18.7%) 55 (5.8%) 106 (9.7%) 27 (10.5%)

Employment Status prior to 
COVID-19 (n = 1468)

p = 0.1 P = 0.416

 Working full-time 1176 (80.1%) 431 (82.4%) 745 (78.8%) 870 (79.5%) 210 (81.7%)

 Working part-time 292 (19.9%) 92 (17.6%) 200 (21.2%) 225 (20.5%) 47 (18.3%)
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and on economic inequalities among the two largest 
population groups in Israel. Our findings showed that for 
large segments of the population, COVID-19 affected job 
stability and was associated with a reduced income. This 
was particularly true for Arabs and low earners.

Beyond physical and mental health, the COVID-19 
pandemic has significantly impacted many areas of soci-
ety and people’s lives, including employment and income. 
This study examined the changes in long-term employ-
ment and income after COVID-19 infection among dif-
ferent population groups in northern Israel.

In analyzing the impact of the COVID-19 pandemic on 
employment and income among the study participants, 
it is noteworthy to mention that the majority of partici-
pants, regardless of their infection status, didn’t experi-
ence a change in their employment status and income 
levels. However, for those who did, the pandemic exac-
erbated pre-existing disparities. Specifically, it mainly 
impacted Arab participants and low earners, who were 
more likely to face employment disruptions and income 
loss, highlighting the COVID-19 pandemic’s dispropor-
tionate impact on marginalized ethnic groups such as the 
Arab minority in Israel.

Our findings indicate that regardless of infection sta-
tus, Arabs and those with lower incomes were more 

likely to experience income loss. High-paid workers are 
more likely to have jobs that allow for remote work [47, 
48]. This flexibility in job arrangements enables them 
to maintain employment continuity even through lock-
downs or illness. In addition, those in higher-earning 
income brackets often hold positions that provide greater 
job stability and better employment conditions. Such 
positions typically include benefits such as paid sick 
leave, which may mitigate the financial and health-related 
consequences of COVID-19. Flexible working hours and 
paid time-off options were significant to employees dur-
ing the pandemic [49].

Our findings are consistent with global studies show-
ing that minority and low-income groups faced dispro-
portionate economic impacts during the pandemic. A 
systematic review has highlighted that racial and eth-
nic minority groups had higher COVID-19 positivity 
and severity, associated with socioeconomic disparities 
[50]. For example, a study in the United Kingdom (UK) 
showed that during the COVID-19 pandemic, compared 
with White-British, Black, Asian, and minority ethnic 
(BAME) migrants were more likely to experience job loss 
during the COVID-19 lockdown [12].

In addition, SARS-CoV-2 infection was associated with 
changes in employment. While our study does not enable 

Table 2 Association between SARS-CoV-2 infection and employment change according to ethnicity and household income

Participant 
numbers

All Participants analysis (n=1468) Jewish participants 
(n=1095)

Arab/Other 
participants (n=257)

n Change (%) Crude OR P value aOR P value aOR P value aOR P value

COVID-19 infection
 No 945 55 (5.8) 1 - 1 1 1

 Yes 523 67 (12.8) 2.4 (1.6-3.5) <0.001 2.0 (1.2-3.1) 0.005 1.3 (0.8-2.9) 0.3 7.0 (2.4-20.2) <0.01

Household Income 
 Less than 8,000 NIS 348 48 (13.8) 1 1 1 1

 8001-15,000 NIS 479 37 (7.7) 0.5 (0.3-0.8) <0.01 0.6 (0.4-1) 0.07 0.9 (0.5-1.7) 0.8 0.2 (0.07-0.6) 0.004

 Over 15,000 NIS 488 21 (4.3) 0.3 (0.2-0.5) <0.001 0.4 (0.2-0.8) 0.01 0.6 (0.3-1.2) 0.1 0.2 (0.05-0.8) 0.02

Ethnicity
 Arab/other 257 32 (12.5) 1 1 - -

 Jewish 1095 80 (7.3) 0.6 (0.4-0.9) 0.008 0.5 (0.3-0.9) 0.2 - -

Education -

 Professional certificate 193 22 (5.2) 1 1 1

 Up to 12 years of school 256 35 (13.7) 1.2 (0.7-2.2) 0.5 1.1 (0.6-2.1) 0.8 0.4 (0.2-0.8) 0.1 1.1 (0.3-4.8) 0.9

 Academic 880 50 (5.7) 0.5 (0.3-0.8) <0.01 0.5 (0.3-0.9) 0.03 1 (0.5-2) 0.9 2.0 (0.4-9.4) 0.4

Vaccination Status
 No 153 22 (14.4) 1 1 1 1

 Yes 1312 100 (7.6) 0.5 (0.3-0.8) <0.01 0.5 (0.3-1) 0.05 0.4 (0.2-0.8) 0.008 1.4 (0.3-5.9) 0.6

Gender
 Female 874 73 (8.3) 1 1 1 1

 Male 579 47 (8.1) 1 (0.6-1.4) 0.9 0.9 (0.5-1.5) 0.6 0.8 (0.4-1.4) 0.4 1.5 (0.5-4.3) 0.4

Age (mean) 48.48 47.43 1 (0.9-1) 0.4 1 (0.9-1.03) 0.1 1 (0.9-1) 0.2 1 (0.9-1.1) 0.5
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us to determine why, there are several likely explanations, 
including not being allowed to work when infected, espe-
cially in low-paid jobs not amenable to distance working, 
in which Arab workers are more likely to be employed 
than Jewish ones. A study conducted in Portugal focuses 
on the effects of COVID-19 on job security and unem-
ployment, noting that the impact of the pandemic is 
experienced disparately across different geographical 
regions, sectors, age groups, and types of employment 
[51]. Our study is compatible with these findings.

Another potential explanation for the impact of infec-
tion on employment is longer-term health implications 
such as Long COVID. Studies have shown that long-term 
COVID-19 can significantly impact an individual’s ability 
to return to work [20, 52]. One study found that 61.5% of 
patients infected with SARS-CoV-2 delayed their return 
to work at least five weeks from symptom onset, primar-
ily due to fatigue and weakness [53]. Evidence shows that 
the severity of infection and being unvaccinated was 
associated with Long-COVID [54, 55]. In Israel, com-
pared to Jews, Arabs were disproportionally affected by 
COVID-19 and less vaccinated [56]. These findings may 
explain why infection was more associated with changes 
in employment and income in Arab participants com-
pared to Jewish ones.

At the societal level, the differential impact of the pan-
demic on the economic situation of Arabs and Jews could 
be explained by the higher levels of community resil-
ience among Israeli Jews compared to Arabs in Israel 
[57]. Such community resilience plays a role in enhanc-
ing the capacity to adapt to new workforce conditions 
quickly and in mitigating the impact of COVID-19 on 
employment [57]. Furthermore, the significant repre-
sentation of Jews in sectors with varying levels of remote 
work adaptability [34] may also contribute to the dimin-
ished need for employment changes following infection 
during the pandemic, compared to the Arab minority in 
Israel characterized by employment in sectors less ame-
nable to remote work [34]. Indeed, one study found that 
the percentage of Arabs working from home during the 
pandemic was significantly lower than that of Jews [58], 
aligning with a Canadian study showing that those in 
roles that could not be performed remotely faced greater 
job losses during the pandemic’s early stages [59].

Our finding that minority groups are dispropor-
tionately affected by the socioeconomic impact of the 
COVID-19 pandemic is consistent with other studies 
[39, 60, 61]. A study in the United Kingdom (UK) showed 
that during the COVID-19 pandemic, compared with 
White-British, Black, Asian, and minority ethnic (BAME) 
migrants were more likely to experience job loss dur-
ing the COVID-19 lockdown [12]. An analysis of hous-
ing and employment data in Manchester, UK, showed 

that disadvantages faced by ethnic minorities in terms 
of employment and housing were further exacerbated by 
the pandemic [62].

The association between COVID-19 infection and 
employment changes in the Arab population may also be 
partially attributed to the pre-existing inequities and dis-
parities in access to resources and opportunities faced by 
the Arab minority in Israel. These inequities and dispari-
ties may include lower socioeconomic status [26], barri-
ers to healthcare [27], low levels of community resilience 
[57, 63], and discrimination [64], which collectively and 
individually impacted the Arab population.

Strengths and limitations
This is the first study to examine the changes in employ-
ment and income among COVID-19-infected and non-
infected participants in different population groups 
in Israel. While it demonstrates the economic vulner-
ability of low earners and the Arab minority in the face 
of COVID-19-related illness, the study has several limi-
tations: since data was collected from testing centers 
in Northern Israel, the sample may overrepresent the 
North of the country, even though the Northern labora-
tories did not exclusively process samples from Northern 
residents. This peripheral region is socio-economically 
deprived compared to the center. In addition, conducting 
research via online surveys restricts inclusion to those 
with internet access and literacy, potentially excluding 
certain groups such as older individuals and the more 
stringent part of the ultra-orthodox minority who limits 
the use of smartphones and the internet. Furthermore, 
sampling was not random, which may introduce selec-
tion bias. However, utilizing everyone who tested for 
SARS-CoV-2, regardless of result, at a time when fre-
quent and widespread testing ensured a comprehensive 
representation of Israeli society. An additional limitation 
of this study is the inability to examine the heterogeneity 
within the Arab population group. Although the sample 
includes various subgroups, such as Muslims, Christians, 
and Druze, the sample sizes were too small to allow for 
meaningful subgroup analyses. Moreover, a majority pro-
portion of the Ultra-orthodox are not active on the labor 
market and do not use smartphones or the internet, and 
therefore those who do (and could answer our survey) 
may not be representative of that entire population. It is 
also important to note that all the information was self-
reported and thus prone to recall bias and social desir-
ability bias, especially around sensitive information such 
as employment status or income. To mitigate these con-
cerns, we ensured anonymity and confidentiality in data 
collection to encourage honest responses and reduce 
social desirability bias.



Page 10 of 12Shibli et al. BMC Public Health         (2025) 25:1205 

Conclusion
While the vast majority of participants, maintained 
employment and income through the pandemic, low 
earners and the Arab minority were more vulnerable to 
employment and income change. In particular, the Arab 
population was more likely to experience employment 
change and income loss following COVID-19 infection. 
Because this group is also more likely to be employed in 
low-earning jobs, they face a double economic vulner-
ability. Our data suggests that the pandemic has exacer-
bated economic inequalities, disproportionally affecting 
minorities employed in low-earning positions and dem-
onstrating low economic resilience to sickness in this 
group. The reasons are likely complex, including individ-
ual-level health status following SARS-CoV-2 infection 
and community-level resilience.

To strengthen economic resilience and reduce eco-
nomic disparities during and after pandemics, policies 
should be specifically designed to support lower earners, 
with a focused effort on reaching minority groups. Prac-
tical measures could include interventions that directly 
target minority groups and low earners to access training, 
education, and skill development programs to transition 
into more stable and higher-paying sectors. Providing 
grants to minority small businesses can also support 
economic self-sufficiency and job creation within these 
communities. Tailored outreach awareness campaigns, 
to ensure that minority populations are informed about 
existing support programs and understand how to access 
them can also mitigate the exacerbation of inequalities 
seen during crises such as the COVID pandemic.
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