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ABSTRACT

During 2018-2019 Israel saw some 4300 measles cases in a country-wide epidemic. Increased measles
incidence rates and considerable disease burden have been observed in under-vaccinated communities,
predominantly Jewish ultraorthodox. The measles epidemic, despite proper public health handling,
revealed susceptible population subgroups as well as gaps and lacking resources in the Israeli public
health systems. In the COVID-19 pandemic in Israel, as of December 2020, the number of COVID-19 cases
reported nationally was over 300,000 with approximately 3000 fatalities. Notably, minority groups such as
the ultraorthodox Jewish community and the Arab community in Israel has been profoundly affected by
the COVID-19 pandemic. We believe it is still possible to implement the key lessons from the measles
outbreak in Israel that could aid in the COVID-19 response in Israel and elsewhere. These conceptions
should include a social-based approach, investment in public health human resources and infrastructure,
tackling root causes of inequalities, emphasis on trust and solidarity, proactive communication, need for
political will, and proper use of epidemiological data as a basis for decision-making. In parallel to proper
use of COVID-19 vaccines, when available, a ‘social vaccine’ is crucial as well as preparedness and response
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according to public health principles.

Measles epidemiology in the last decade

In 2010, the World Health Assembly (WHA) set a goal of
achieving measles control goals by 2015 including a decline
in measles incidence and mortality and an increase in vaccina-
tion coverage. The global annual incidence of measles cases
reported during the years 2000-2017, declined from 145 to 25
cases per million population (about 83% decline)."> However,
in 2018, many measles outbreaks emerged, in all regions of the
world, with over 350,000 confirmed measles cases reported. In
2019, more than 537,000 measles cases were notified in 180
countries, many cases were from large measles outbreaks." In
2020, a sharp decline in measles incidence has been observed
worldwide, with about 79,000 measles cases reported during
January to July 2020, with about 67,000 cases during the
months January to March 2020 compared to only some
12,000 during the following months April to July 2020." In
the European Union/European Economic Area countries and
the United Kingdom the number of the reported measles cases
declined from 710 to 54 between the months January and
May 2020. This remarkable decline in measles incidence may
be attributed to social distancing recommendations and to
various other infection control measures, including lockdowns,
aimed at containing the COVID-19 pandemic.’

Israel saw some 4300 measles cases in a country-wide epi-
demic that spread during 2018-2019. Increased measles inci-
dence rates and considerable disease burden have been
observed in under-vaccinated (predominantly Jewish ultra-
orthodox) communities.* ® The measles outbreak containment
measures necessitated the application of a culture-sensitive

approach with community-based campaigns aimed to rapidly
increase the measles vaccination coverage.” The communities
affected by 2018-2019 measles outbreak have shown recurrent
Vaccine-Preventable Disease outbreaks previously (e.g.
measles, mumps), with international transmission occurring
between similar communities worldwide (mainly orthodox
communities in Europe, UK, and the US).””® Studies on assess-
ment of vaccination status among children in Israel, based on
the national immunization registry data, showed that the over-
all average routine vaccination coverage among children is
adequate. Overall, the Arab population displays higher routine
vaccination coverage rates compared to the Jewish population.
However, studies on vaccination timeliness showed that child-
hood vaccination delays are common in all the population
groups, while under-vaccination prevails mainly among chil-
dren in the Jewish ultraorthodox communities in Israel.”*°
As the measles virus is highly transmissible, measles inci-
dence and outbreaks reflect the combination of inappropriate
herd immunity, the impact of vaccine hesitancy, and virus
spread owing to the effects of globalization."" Measles is
a Vaccine-Preventable Disease for decades with specific goals
set for control and elimination. Since 1960’s, the live attenuated
measles vaccines have been available globally. The measles
vaccine has been included in the routine immunization sche-
dule in Israel in 1967. Assessment of performance of vaccina-
tion programs and estimating gaps in population immunity
necessitates determination of the population’s seroprevalence
rates against Vaccine-Preventable Diseases. Performing sero-
prevalence surveys necessitate considerable costs and logistics;
moreover, a noticeable variation exists in the definitions and
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methods of these surveys.'” An age-stratified seroprevalence
study in 17 European countries and Australia (published in
2008) estimated measles susceptibility as compared to the
WHO European Region targets including: <15% susceptibility
among children aged 2-4 years, <10% among 5-9-year-olds,
and <5% in the older age groups. Seven countries in the survey
were near the targets, four countries (including Israel) had
susceptibility levels above the targets, indicating possible gaps
and another seven countries showed considerable susceptibility
with the risk of epidemics.'” Several studies evaluating young
adults' susceptibility (mainly military recruits) in Israel have
also shown decreased measles seroprevalence. In a systematic
sample of military recruits, only 85.7% were seropositive in
2007, compared to 95.6% in 1996, reflecting suboptimal
measles population immunity, after 20 years of a universal two-
dose Measles-Mumps-Rubella vaccination schedule in Israel."*
A recent study combined serological and contact data to derive
target immunity levels for achieving and maintaining measles
elimination. The study findings indicated that a high, 95%
immunity level, would have to be achieved among children
by the age of 5 years and maintained across older age groups to
guarantee elimination.'> Another recent study evaluated the
WHO goals for herd immunity against measles and proposed
that the desired two-dose measles vaccination coverage should
be 97% and levels among children aged 1-9 years should be
95% aiming to achieve measles elimination in Europe.'
Aiming to achieve such high and sustainable immunization
coverage targets necessitate considerable investment in public
health infrastructure worldwide. In 2015, the 17 Sustainable
Development Goals (SDG) were adopted by all United Nations
member states, toward a vision for a world free from poverty,
hunger, and disease by the year 2030. SDG 3 concern health
“Ensure healthy lives and promote well-being for all at all
ages.” Attainment of the other goals is also expected to improve
health and promote equity. Universal availability and accessi-
bility to public immunization services are fundamental to
achieving the SDGs."”

COVID-19 and measles

According to the World Health Organization data, as of 5™
December 2020, COVID-19 cases have been reported from all
the regions globally (235 countries, areas, or territories) with
over 65 million detected cases and over 1.5 million fatalities.'®
The emergence of the COVID-19 pandemic has generated
a significant socio-economic impact affecting high, middle,
and low countries.'” While many high-income countries were
profoundly affected by the COVID-19 pandemic, the disease
spread and consequences may vary between population sub-
groups. A time-series analysis of cross-national differences in
COVID-19 mortality evaluating 84 countries, in the pan-
demic early phase, has shown that COVID-19 mortality is
associated with the country's income inequality and social
capital. Social trust and belonging to groups were factors
associated with mortality, possibly due to infection spread
and inappropriate social distancing,*’

As of 5™ December 2020, the number of COVID-19 cases
reported in Israel was over 340,000 with 2900 fatalities.
Figure 1 exhibits the number of COVID-19 cases and

fatalities by month in Israel in 2020; notably, the national
number of cases doubled during September 2020 and
declined after a second national lockdown in October 2020.
In Israel, 9.2 million inhabitants’ country, the main minority
groups are the ultraorthodox Jewish community (about 11%)
and the Arab population (about 21%). Israel is regarded as
a high-income country with a universal health insurance law
and advanced health services. The national health policy
should consider structural and cultural disparities including
the lifestyles and requirements of all population groups.”' In
the COVID-19 pandemic in Israel, the ultraorthodox Jewish
community has been profoundly affected both in the first
(March - April 2020) and the second (July 2020 and ongoing)
pandemic “waves” while the Arab community has been
under-represented in the first wave with increasing incidence
in the second pandemic wave.”>>* The Arab communities
showed a marked rise during the second wave mainly due to
large social gatherings. Overall, in March - December 2020,
the ultraorthodox Jewish community comprised about 28%
and the Arab community about 20% of the COVID-19 cases
nationally.

Notably, ultraorthodox Jewish communities affected by the
2018-2019 measles outbreak have been also heavily affected by
the 2020 COVID-19 pandemic. Possible attributing factors are
high population density, low socio-economic level, and large
households, increasing the probability of communicable dis-
ease transmission.””?> As to households’ size, the total fertility
rate in Israel was the highest among Organization for
Economic Co-operation and Development (OECD) countries
in 2016 (3.1), and exceptionally high among ultraorthodox
Jews (7.1).%¢ Neighborhoods and cities with sizable ultraortho-
dox Jewish population showed a disproportionately increased
fraction of the COVID-19 cases.”>** In the second wave local-
ities, neighborhoods with large Arab populations showed an
increased incidence of COVID-19.

The susceptibility of specific communities to communic-
able disease outbreaks might stem from social determinants
of health. These aspects call for a broad, systemic approach
enabling better COVID-19 response and better public health
protection.”” Regarding underlining disorders that increase
the risk for severe COVID-19 disease, disparities as to non-
communicable diseases, with higher rates in low socio-
economic groups, have been reported in Israel; sustainable
health intervention programs are required to address these
social inequalities.®

Another public health feature is the consequences of the
COVID-19 pandemic crisis on the health system which can
interrupt the efforts of routine vaccination campaigns
against measles in many countries.”” In that context, the
ultraorthodox Jewish population in Israel has previously
shown lower childhood vaccination coverage rates, vaccina-
tion delay, and increased risk for outbreaks as compared to
other population groups.*””'**>*® The role of the commu-
nity-based child health services and particularly that of the
public health nurses are indeed vital in promoting sustain-
able measles immunization coverage.’’ Therefore, the pre-
ventive child health services should be given substantial
support and proper budgeting in order to assure coping
with the increase in the population of children and the
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Figure 1. COVID-19 cases (columns) and mortality (line) by month, Israel, March-November 2020.

requirements of special population groups.’**Similarly,
Jewish ultraorthodox communities in the US have been
previously affected by vaccine-preventable diseases such as
measles and mumps.®’ Neighborhoods with large orthodox
Jewish communities have been also heavily affected by the
COVID-19 pandemic in NY.”* A paper reflecting on measles
as a metaphor and the meaning of resurgence for the future
of immunization include recommendations to use data, not
outbreaks, to identify vulnerable communities.>®

The lesson is that in parallel with the quest for a vaccine
against COVID-19 and immunization campaigns with
a special focus on the most vulnerable populations, we

need to use ‘social vaccine,” meaning to encourage action
on the distal social and economic determinants of health
with a focus on the needs of the people.’® Against this back-
ground, we propose seven key lessons from the measles
outbreak in Israel, which could aid in proper COVID-19
response, including in a successful immunization campaign
(Table 1). Implementing these lessons would aid in tackling
better the pandemic and in the prevention of pandemic
fatigue.”” Unfortunately, even during an ongoing pandemic,
we are still facing the ‘prevention paradox,” and too often fail
to focus on population-based interventions, primary pre-
vention, and controlling distal risks to health.’® In that

Table 1. Key lessons from the measles outbreak in Israel for the COVID-19 pandemic response and vaccination program.

1. Health promotion, social-based approach together with communities, tailored to population needs.

2. Proper ongoing investment in public health human resources, according to population needs.

3. Tackling the root causes of inequalities: education, employment, access to health care.

4. Emphasis on trust and solidarity, rather than a biological notion -" Social vaccine’

5. Transparent communication, culturally appropriate, with the people, by the people

6. Political will and leadership for the protection of public health is essential, against competing interests.
7. Decision-making based on surveillance and epidemiology at the local, regional, and national levels.
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sense, we have to verify that technology does not eclipse
public health, as technology is only a tool, while there is no
public health without the public.
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