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Childhood Vaccinations 
A cornerstone   of Public Health

•
Childhood Immunizations – Primary prevention 
– pre-exposure.

• A vaccine-preventable disease VPD is an 
infectious disease for which an effective vaccine 
exists.

• Vaccination Coverage (VC) is one of the Child 
Health Indicators.

3CHEN STEIN ZAMIR 2023

http://www.dix.co.il/laptop.php?Id=57
//upload.wikimedia.org/wikipedia/commons/2/20/Poliodrops.jpg


Background

• Childhood vaccinations prevent morbidity and mortality from vaccine-preventable 

diseases and provide a cost-effective intervention to improve health equity. 

• Routine childhood vaccinations in Israel - included in the National Health Insurance Law. 

• Community-based clinics - free vaccination to all children regardless of civil status. 

• While the national vaccination coverage is adequate, gaps between population groups 

exist. 

• An immunization registry assembles vaccinations data to one database, enabling 

monitoring and planning aiming to sustain and increase vaccination coverage. 

• Even in high coverage locations, “pockets” of unvaccinated children occur, limiting herd 

immunity against contagious pathogens and expediting infection spread and outbreaks. 

• Health Inequities are defined as gaps in health status, access and utilization of 

services among population groups. 

Health and health care in Israel: an introduction. Clarfield AM, Manor O, Nun GB, Shvarts S, Azzam ZS, Afek A, Basis F, Israeli A. Lancet. 2017

Maternal and child health in Israel: building lives. Rubin L et al.. Lancet. 2017.
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Derrough T et al. Immunisation Information Systems - useful tools for monitoring vaccination programmes in EU/EEA countries, 2016. Euro Surveill. 2017

Chard AN et al . Routine Vaccination Coverage - Worldwide, 2019. MMWR Morb Mortal Wkly Rep. 2020
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Methods 

• Vaccination coverage (VC) - appraised based on data retrieved from the Israeli 

National Immunization Registry. 

• Routine vaccinations are offered without charge to all children at community-

based clinics (age birth to 6 years) and school health services (age 6 to 15 years). 

Vaccinations are not mandatory. 

• In 2022, national population 9.5 million, children (0-17 years) – 1/3 of the 

population. Annual birth cohort 185,000.

• The immunization registry, launched in late 2009, expanded to include routine 

childhood vaccinations, from clinics and schools’ Electronic Health Records. 

• The registry incorporates data on: vaccine doses and dates, child characteristics 

(ID, name, date of birth), socio-demographics including main population groups 

(Arab, Jewish Ultra-Orthodox and traditional-secular) based on residence.

The Israel National Immunization Registry. Stein-Zamir C et al.  Isr Med Assoc J. 2010.

Immunization registry as a digital assessment tool during outbreaks. Stein-Zamir C et al. Clin Microbiol Infect..2021
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The national immunization 
registry structure

Data Registry
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Stein-Zamir C et al. Immunization registry as a digital assessment tool during outbreaks. Clin Microbiol Infect..2021
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The immunization registry - 2013 polio (bOPV) vaccination campaign “2 drops”  

• June 2013: wild poliovirus type 1 (WPV1) isolation in sewage from southern Israel.

• 6-7 2013 - IPV catch-up, focus on southern Israel ->98% coverage ages 0-9y. 

• 8/2013 - bOPV (types 1 & 3) campaign. 180,000 children < 10 y - southern district.                            
1.2 million children < 10 y. Coverage: 90% south. district, 80% nationally.

• Control measures - timely and effective 

• No cases of paralytic polio despite sustained WPV1 transmission. 

• Ongoing coverage monitoring (The Immunization Registry).

• Heath professionals played a key role in communication.

• 1/2014 Routine Vaccination Program - 2 bOPV (6 & 18 months) + IPV.

 

2 Drops - Polio Vaccination Campaign 

  

Vaccinations 

 The Disease and Vaccine 

 Vaccination Centers 
(Hebrew) 

 Hand Washing 

 Questions and Answers 

 Immunocompromised 

 Newest Updates  

 Informational Videos 
(Hebrew) 

 National Polio Vaccine 
Coverage (Hebrew) 

   

Just two drops, and the family is protected from 
the risk of polio  

 
  

  
  

   

 
 

The Ministry of Health has commenced a vaccination campaign aimed at 

protecting the population from polio. 
In accordance with Ministry recommendations, children born on 1-Jan-2004 or 
later (who have not yet received OPV vaccine but have received at least one dose 
of IPV vaccine) will be vaccinated.  
The additional vaccine will be given as a single supplemental dose (2 drops 
given by mouth) of bivalent bOPV vaccine. 

Why is this important? 

 In monitoring tests performed by the Ministry of Health, poliovirus has 
been found in the sewerage system at a number of foci in the South. So 
far, not one case of outbreak of the disease has been discovered, but it is 
important to continue to protect close family.  

 The OPV vaccine is considered to be particularly effective and has a good 
safety profile. Children who have never received OPV vaccine but have 
received all the doses of IPV vaccine can still transmit the virus to family 
members who are not vaccinated. 

  
 

   
 

Want to know 

more? 

 

  

 To speak 

with a 
represent
ative 

 

 For a 
written 
inquiry 

  

 For an 
inquiry 
on 
Facebo

ok  

 

   
 

Information 

translated into 
languages 

 
  

 

Moran-Gilad J et al. Public health 

response to the silent reintroduction 

of wild poliovirus to Israel, 2013-

2014. Clin Microbiol Infect. 2016
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The immunization registry - 2015 Pertussis outbreak

Jerusalem pertussis outbreak in (2015), 

104 cases in  infants with 3 deaths. 

 An accelerated pertussis vaccination 

program for infants at the ages of            

6, 10 and 14 weeks was employed   (the 

routine schedule is 2,4,6 months). 

 The immunization registry (district 

level) - real-time vaccination coverage, 

program progress and effectiveness.

Stein-Zamir C et al. Pertussis Outbreak in Infants and an Immunization Campaign Based on Providing Pertussis Vaccine 

Doses at 6 Weeks, 10 Weeks, and 14 Weeks. Pediatr Infect Dis J. 2019 
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The immunization registry - 2018-2019 national measles outbreak 

 The 2018-2019 national measles outbreak 

(n=4300 cases), 8-10% were hospitalized 

(the leading complication 

pneumonia/pneumonitis) with 3 fatalities. 

Most cases (75%) children under 15 years, 

85% unvaccinated.  

 The vaccination campaign used online 

immunization registry data.

MMR1/MMRV1 coverage rates in affected 

regions increased from 80% to 95% within 3 

months with decline in measles incidence. 

Ben-Chetrit E, et al. Measles-related hospitalizations and associated complications in Jerusalem, 2018-2019. Clin Microbiol Infect. 2019.

Stein-Zamir C et al. Community-Oriented Epidemic Preparedness and Response to the Jerusalem 2018-2019 Measles Epidemic. Am J Public Health. 2019.

Stein-Zamir C et al. Large Measles Outbreak in Orthodox Jewish Communities - Jerusalem District, Israel, 2018-2019. MMWR Morb Mortal Wkly Rep. 2020.
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The measles vaccination campaign 2018

• Unvaccinated children were detected through 

the registry and outreach community-bases 

activities. 

• The campaign: long opening hours at clinics, 

families brought all unvaccinated children 

without appointments. 

• To improve accessibility, a mobile unit in 

affected neighborhoods with high compliance. 

• All measles campaign locations were linked 

online to the registry. 

• A 2-way link: receiving information on child 

vaccination status and reporting on vaccines 

administered. 

• The number of measles vaccine doses and 

coverage rates were monitored daily. 

Mobile 

Vaccination 

units

Stein-Zamir C et al. Community-Oriented Epidemic Preparedness and Response to the Jerusalem 2018-2019 Measles Epidemic. Am J Public Health. 2019.

Stein-Zamir C et al. Large Measles Outbreak in Orthodox Jewish Communities - Jerusalem District, Israel, 2018-2019. MMWR Morb Mortal Wkly Rep. 2020.
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The 2018–2019 Measles Epidemic

A Large Measles Outbreak in Orthodox Jewish Communities - Jerusalem District, Israel, 2018-2019.

Stein-Zamir C, Abramson N, Shoob H.     MMWR Morb Mortal Wkly Rep. 2020 May 8;69(18)
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Stein-Zamir, C., Abramson, N., Edelstein, N., Shoob, H., Zentner, G., & Zimmerman, D. R. (2019). 

Community-Oriented Epidemic Preparedness and Response to the Jerusalem 

2018-2019 Measles Epidemic. American journal of public health vol. 109,12 (2019).
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COVID-19 vaccinations Dec 2020 – March 2021

https://ourworldindata.org/explorers/coronavirus-data-explorer

• Israel’s population-based immunization registry

includes all the country’s children. 

• Based on previous mass vaccination campaigns, the 

national registry was quickly adjusted to the COVID-

19 vaccine campaign. 

• Israel residents have a single unique identifier (ID) 

used in all health care facilities, allowing for ongoing 

data assembly on vaccine doses and n. of vaccinees. 

• The registry allows follow-up, assessment of adverse 

events and real-world vaccine effectiveness.

Rosen B et al. Israel's rapid rollout of vaccinations for COVID-19.  Isr J Health Policy Res. 2021
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VDPV3 March 2022

Acute Flaccid Paralysis AFP child case. 

Several children VDPV3 in stool samples and asymptomatic. 

All children unvaccinated.

Living in crowded community in Jerusalem.

Complicated investigation due to community characteristics.

Educational facilities - independent (not governmental /municipal).

Environmental surveillance of the Jerusalem sewage system VDPV3.
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Vaccination campaign

• Call for catch up all suppliers

• Vaccination campaign – catch – up.

• City-wide, focusing on specific communities in 
Jerusalem

• Guidelines to all preventive services providers 

• Outreach – unvaccinated 6w-6y+ schools

• Prioritization 1st 2nd doses

• 1st IPV 6w 2nd 12w.

CHEN STEIN ZAMIR 2023 20



CHEN STEIN ZAMIR 2023 21

100%
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Achievements & challenges



https://www.who.int/data/gho/data/indicators/i
ndicator-details/GHO/polio-(pol3)-immunization-
coverage-among-1-year-olds -(-)
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https://www.who.int/data/gho/data/indicators/i

ndicator-details/GHO/measles-containing-

vaccine-first-dose-(mcv1)-immunization-

coverage-among-1-year-olds-(-)

https://www.who.int/data/gho/data/indicators/indicator-details/GHO/polio-(pol3)-immunization-coverage-among-1-year-olds-(-)
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/measles-containing-vaccine-first-dose-(mcv1)-immunization-coverage-among-1-year-olds-(-)
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התחסנות במועד



Timeliness and completeness 
of routine childhood vaccinations
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Zinkernagel RM. Advances in immunology: maternal antibodies, childhood infections, 

and autoimmune diseases. N Engl J Med 2001
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among young children in Israel. Stein-Zamir C, Israeli A. Hum Vaccin Immunother. 2017 
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Timeliness and completeness of routine childhood vaccinations

in young children residing in a district with recurrent 

vaccine-preventable disease outbreaks, Jerusalem, Israel.

.Distribution of vaccination coverage 

by defined categories (status at the age 

of 48 months) for selected vaccine 

doses, children born in 2009, 

Jerusalem district, Israel, 2016

Timeliness and completeness of 

routine childhood vaccinations in 

young children residing in a district 

with recurrent vaccine-preventable 

disease outbreaks, Jerusalem, Israel. 

Stein-Zamir C,  Israeli A. Euro 

Surveill. 2019;24(6). 
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The cumulative proportion of vaccination uptake by age for (A) DTaP-IPV-Hib4 and (B) 
MMR/MMRV1a, in children born in 2009 and followed up to 7 years of age, by main 
population groups, Jerusalem district, Israel 2016

Timeliness and completeness of routine childhood vaccinations in young children residing in a district with recurrent 
vaccine-preventable disease outbreaks, Jerusalem, Israel. Stein-Zamir C,  Israeli A. Euro Surveill. 2019;24(6). 

This work is licensed under a Creative Commons Attribution 4.0 International License.

http://creativecommons.org/licenses/by/4.0/


Risk Markers
Delayed childhood vaccinations 

• Multiple doses vaccines

• child's birth order 4TH and above

• Lower socio-economic status of the locality of the family residence

• Delayed DTaP1 (odds ratio = 4.96, 95%CI 3.8-6.4). 

Non-vaccinated at 48 months 

• Ethnicity (non-vaccination more common in Jewish vs. Arab children).

• higher socio-economic status borderline of the locality of the family 
residence

• Season of birth borderline (higher in children born in Oct-March vs. April-
Sept).

Delayed DTaP1

• LBW (birthweight <2500 gr)

• child's birth order 4TH and above
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Israel 2016-2020 MMR/MMRV 1st at age 13 months

MOH ISRAEL: files_publications_quality_indicators_quality-national-prog-2013-2020.pdf

F-U to 19M
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Israel 2016-2020 DTaP-IPV 4 at age 18 months

MOH ISRAEL: files_publications_quality_indicators_quality-national-prog-2013-2020.pdf

F-U to 24M
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National Vaccination Coverage for children at age 12 months 
2017 – 2022 for DTaP-IPV-Hib4 and MMR/MMRV1 
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2020
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Routine Vaccination Coverage — Worldwide, 2020 MMWR / Oct. 2021

*

*

*
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Global coverage DTP3, polio3, MCV1 in 2019 has remained between 84% - 86% since 2010.



2021
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Routine Vaccination Coverage — Worldwide, 2021 MMWR / Nov. 2022
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Global coverage DTP3, polio3, MCV1 in 2019 has remained between 84% - 86% since 2010.

What is already known about this topic?

High routine childhood vaccination coverage achieved during 2015–2019 

declined globally for most vaccines during 2019–2021 because of COVID-19 

pandemic disruptions.

What is added by this report?

In 2021, the estimated global coverage with 3 doses of diphtheria-tetanus-pertussis–

containing vaccine as well as the first dose of measles-containing vaccine decreased 

to 81%, the lowest level since 2008. Globally, 25.0 million children were 

unvaccinated or incompletely vaccinated in 2021, 5.9 million more than in 2019.

What are the implications for public health practice?

Reversing declining vaccination trends and addressing immunity gaps, as well as 

extending previous gains in vaccination coverage beyond prepandemic levels, 

requires targeted and context-specific approaches that prioritize routine vaccination as 

an essential health service and improve access to vaccination across the life span.

Routine Vaccination Coverage — Worldwide, 2021 MMWR / Nov. 2022
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Worldwide in 2021, 25.0 million infants (19% of the target population) were not vaccinated 

with DTPcv3, 2.1 million more than in 2020 and 5.9 million more than in 2019.
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תקציב תוכניות החיסונים
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היענות לחיסונים
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Vaccine Hesitancy
Vaccine hesitancy refers to delay in acceptance or refusal of vaccines 

despite availability of vaccination services.
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Vaccine Hesitancy: Where We Are and Where We Are Going

Catherine C. McClure, MD, MPH, Jessica R. Cataldi, MD, Sean T. O’Leary, MD, MPH

Clinical Therapeutics

Volume 39 Issue 8 Pages 1550-1562 (August 2017) 

DOI: 10.1016/j.clinthera.2017.07.003

Implications

1. Community based EBM communication strategies to address 

vaccine hesitancy. 

2. Not recommended - dismissing families who refuse to vaccinate from 

pediatric practices. 

3. Controversial and evolving : statewide vaccination mandates, school 

exemption policies. 

4. Electronic interventions, e.g. text-messaging services and social 

media – live effective communication methods.



Vaccine acceptance spectrum

Clinical Therapeutics 2017 391550-1562DOI: (10.1016/j.clinthera.2017.07.003) 

Vaccine acceptance spectrum. From: Leask, J. (2015, May 12). Improving communication about 
vaccination – “SARAH.” [Blog post]. https://julieleask.wordpress.com/2015/05/12/improving-
communication-about-vaccination-sarah/. 
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Vaccine hesitancy in Israel

• Vaccine hesitancy - a broad spectrum, ranging from a genuine call for help to 
complete defiance of authorities.

• Hesitancy related to routine childhood vaccination programs:

• An increase in parents who immunize their children, but deviate (extent or 
ages) from the recommended vaccination schedule. 

• A self-reporting study: parents deviating from the recommended schedule, 
9 %. 

• A records-based study: children who did not complete the recommended 
schedule, 7.5 %. 

• Over 50% of parents indicated that deviations were a parental decision. 

• Possible reasons: delaying vaccination, spreading injections over more visits, 
or omitting specific vaccines.

• Velan B, Vaccine hesitancy as self-determination: an Israeli perspective. Israel Journal of Health Policy Research (2016)

• Velan B, Boyko V, Lerner-Geva L, Ziv A, Yadgar Y, Kaplan G. Individualism, acceptance and differentiation as attitude traits in the public’s response to vaccination. Hum Vaccin Immunother. (2012)

• Baron-Epel O, Rishpon S. Amit-Aharon A, Nehama H, Barriers and enhancing factors effecting decisions of parents to vaccinate their children in Tel Aviv and in district of Haifa. Report to the “The Israeli 

national Institute for Health policy research” (2015).
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Knowledge, Attitudes and Perceptions About Routine Childhood Vaccinations

Knowledge, Attitudes and Perceptions About Routine Childhood Vaccinations Among Jewish Ultra-Orthodox Mothers Residing in 

Communities with Low Vaccination Coverage in the Jerusalem District. Stein Zamir C, Israeli A. Matern Child Health J. 2017
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Addressing vaccine hesitancy in Israel

• Free universal accessibility to preventive health services. 

• Health education by health professionals e.g. in maternity departments.   

• Guidance by nurses and physicians at the Mother and Child Health Clinics and 
community pediatric clinics.

• Culture-adapted campaigns in hard-to-reach groups.

• Mass media information campaigns.

• CME for health professionals.

• The Israel Pediatric Association activities.

• NGO’s (MIDAAT for a healthier Israeli society, The vaccinated kindergartens).

• Stein-Zamir C, Shoob H, Zimmerman DR. The role of the physician in Israel's maternal child health clinics: surveys of professional and parental perceptions.

Isr J Health Policy Res. (2017) 

• Hamama-Raz, Y., Ginossar-David, E., & Ben-Ezra, M. Parental regret regarding children's vaccines—The correlation between anticipated regret, altruism, coping 

strategies and attitudes toward vaccines. Israel Journal of Health Policy Research. (2016).

• Elran, B., Yaari, S., Glazer, Y., Honovich, M., Grotto, I., Anis, E. Parents' perceptions of childhood immunization in Israel: Information and concerns. Vaccine. (2018). 

• Popper-Giveon A, Keshet Y. Vaccinated kindergartens: A community-based bottom-up initiative addressing vaccine hesitancy in Israel. Public Health Nurs. (2022).
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קיבלו את  שילדיהם מעידים , (86%)0-13לילדים בגילאי ההורים מרבית •

.החיסונים באופן מלא

.דיווחו על קבלת חיסונים באופן חלקי11%

בנוגע לחיסוני ילדיהם הם מאוד או די מתלבטים מההורים העידו כי 9%•

שכלל  60%לעומת , (במגזר החרדי והערבי4-5%, במגזר הבדואי16%)

.מהססיםלא 

סבורים כי הילדים מקבלים ( 23%)כרבע מההורים , בקשר לכמות החיסונים•

.2016לתוצאות סקר עמדות הורים לשנת בדומה , היום יותר מידי חיסונים

בהמלצות גורמי הבריאות בכל הקשור  מביעים אמון מרבית ההורים •

.2016לסקר נתון דומה ( 72%)לחשיבות חיסוני הילדים 

.עולים על הסיכונים האפשרייםהחיסונים יתרונותכי סבורים ( 69%)הרוב •

2022סקר עמדות הורים 



Conclusions 

• An ongoing childhood VC monitoring, by a national registry, during regular 

circumstances prepares the basis for utilization in outbreaks and emergencies. 

• While aggregated vaccination coverage rates are high, disaggregated data 

reveal gaps amid population groups. 

• Vaccinations gaps and delays, despite appropriate up-to-date coverage, 

reported from many countries and deepened during the COVID-19 pandemic.

• VPD outbreaks emerge mainly among children residing in communities with 

low VC and vaccination delay.

• Yet, compliance with mass immunization campaigns during outbreaks is high.

• Community-based health education campaigns to advance awareness about 

and trust in childhood vaccines and sustainable programs are essential.

• Our challenge is to improve and sustain childhood vaccination rates.
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שאלות לפאנל

בנושא התחסנות  אתגר לטווח ארוך האם אנו צופים .1
מה האפשרויות  -בילדים בישראל ואם כן בחיסוני שיגרה 

?להתמודדות 

בנושא  רופאי הילדים מקומם ותפקידם של מה .2
?ילדיםהתחסנות 

בנושא התחסנות  חקיקהיש לקדם צעדים כגוןהאם .3
?בילדיםבחיסוני שיגרה 
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