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● Training in health sciences and medicine
● Two years clinical work in internal medicine
● EPIET fellowship (European Programme Intervention Epidemiology Training): Wales, 

United Kingdom
● Specialisation in public health: UK Faculty of Public Health, London, United Kingdom
● Netherlands: National Institute for Public Health and the Environment (RIVM), Bilthoven, 

The Netherlands
– PhD on hepatitis B (2012)
– Head of Department for early warning & surveillance
– Currently: 

› Senior epidemiologist in vaccine unit 
› Editor-in-Chief Epidemiology & Infection
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Overview
1. Background

– Measles and rubella vaccination programmes in the Netherlands

– Surveillance and monitoring

– Vaccine coverage: Low coverage subgroups

2. Epidemiology of measles and rubella in the Netherlands
– Outbreaks

3. Main areas of research at RIVM
4. Interventions to increase uptake of vaccination
5. Synthesis



Learning objectives

1. Identify the risks of measles and rubella in clustered communities 
with low vaccine coverage.
2. Describe current approaches to measles outbreak control in the 
Netherlands.
3. Describe current approaches to rubella prevention in the 
Netherlands.
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The Netherlands

● 18 million inhabitants

● Capital: Amsterdam. Government residence: The Hague

● 2025: 80 years freedom celebrations

● School system

– Dutch constitution article 23: Freedom of education

– State funded schools of various denominations

› General (37%), Catholic (30%), Protestant (27%)

› Orthodox protestant (3%), Islamic (1%), Anthroposophical (1%)

● Public health
– Government Ministry of Health and Welfare

– National Public Health Institute (RIVM)

– Regional Public Health Institutes (GGDs)

– Health Council

– National Outbreak Management Team

– International: ECDC & WHO Euro
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Measles & rubella vaccination the Netherlands
● 1974 Monovalent rubella vaccination for girls at age 11 years
● 1976 Monovalent measles vaccination at age 14 months
● 1987 MMR at age 14 months and 9 years 
● 2024 2nd MMR at age 3 years

● Organisation of vaccine delivery
– National vaccine register linked to population register (Praeventis)

› Used for call and recall and monitoring

– Vaccines delivered in well-baby clinics                            combined with 
health checks and advice



ATTITUDES 
TOWARDS 
VACCINATION



12

PDF available online free 
of charge

Presenter Notes
Presentation Notes
2021



13

MMR vaccine coverage
1st and 2nd dose, The Netherlands, 2006-2025

● x

Source: Annual Vaccine Coverage Report RIVM, 2025
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‘Bible-belt’
● Orthodox Protestant Christians: Reformed congregations

– established around 1520

– refusal of vaccination since 18th century (smallpox)

– religious arguments of predestination and divine providence

– ≈ 250.000 people (1.5% Dutch population)

– vaccine coverage ≈ 60%

● Socio-geographic clustering
– ‘Bible-belt’

– orthodox reformed schools

– less benefit from herd-protection

● Represented in the Dutch Parliament

– SGP (Reformed Political Party)

Presenter Notes
Presentation Notes
Region with low vaccine coverage
orthodox Reformed Christians (n=200,000)
highly heterogenous group
socio-geographical-political-religious-educational clustering!
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Heidelberg catechism (1563)
about Divine providence
Question 27: What dost thou mean by the providence 
of God?

The almighty and everywhere present power of God; 
whereby, as it were by his hand, he upholds and 
governs heaven, earth, and all creatures; so that 
herbs and grass, rain and drought, fruitful and barren 
years, meat and drink, health and sickness, riches 
and poverty, yea, and all things come, not by 
chance, but be his fatherly hand.

Source: Refo500
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Migration of orthodox protestant 
Christians from Netherlands to Canada 

● Mainly in 1950s, after WWII 

● 185.000 Dutch migrants to Canada

– 66% Reformed

https://origins.calvin.edu/2020/09/08/when-canada-was-a-crc-mission-field/
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Year Disease Approximate 
number of cases

Population Spread

1978 Polio 100 Orthodox Reformed Canada & US

1992-’93 Polio 100 Orthodox Reformed Canada

1999-’00 Measles 3,300 Orthodox Reformed Canada

2004-’05 Rubella 400 Orthodox Reformed Canada

2005-’09 Mumps not known Orthodox Reformed Canada

2008 Measles 100 Anthroposophic Not reported

2013-’14 Measles 2,600 Orthodox Reformed Canada & US

Polio & MMR outbreaks The Netherlands, Canada and the US
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‘ I beg you: 
Do NOT do this to 
your children’ 
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Other low vaccine coverage subgroups
● PhD Joyce Pijpers (2022-2026)
● Methods

– National vaccine register linked to socio-demographic data at individual level in 
secure environment of Statistics Netherlands

– Birth cohort 2008-2020; MMR-1 and DTP
– Multivariable Poisson regression to assess independent associations and changes 

over time

Source: Pijpers, Eurosurveillance October 2025

● Results
- Childhood vaccination coverage has decreased in all population groups in the 

Netherlands
- Faster decline in Dutch children of non-Dutch origin, children not attending daycare, 

children of larger families, children of self-employed mothers and those from lower 
income households

- Multi-variable analysis: children of non-Dutch origin, particularly Moroccan and 
Turkish, showed more pronounced declines (respectively −25% and −12%) than 
children of Dutch origin in cohort 2020 

Presenter Notes
Presentation Notes
Ongeveer 17:15



21

Decline in MMR coverage over time by country of origin

Source: Pijpers, October Eurosurveillance 2025
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Vaccine coverage at primary school level
Birth cohorts 2013-2022, as of October 2024

Source: Vaccine coverage report, RIVM, June 2025

Denomination MMR-1 DTP
Catholic 96% 95%
Protestant 95% 95%
General 94% 94%
Orthodox protestant 57% 58%
Islamic 74% 75%
Anthroposophic 78% 77%
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Whether and how to communicate these recent findings?
● Risk of stigmatization with adverse effect on equitable vaccine uptake?
● ‘Health protection’s narrow and unreflective paradigm implies a rather blind eye for the 

stigmatizing character of its own practices and its role in the persistence of health 
inequalities.’ K. Horsman SSM Qualitative Research in Health 2025

● RIVM: we need a systematic approach 
– to define areas of uncertainly

– to make sure the rights, interests and preferences of stakeholders are fairly weighed in decision making

● This ‘moral deliberation’ was carried out in a meeting with about 15 participants
– Defined methods

● Outcomes
– One extra main stakeholder meeting was organized

– Text of reports were improved before made public

● Implications for epidemiologic practice
– Need to seek better proxies for risks

› networks of unvaccinated individuals may be a better proxy than individuals’ characteristics



EPIDEMIOLOGY OF MEASLES 
AND RUBELLA 
IN THE NETHERLANDS
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Measles: Reported number of cases per year
The Netherlands, 1976-2025*
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Source: www.rivm.nl * up to 18 June 2025

http://www.rivm.nl/
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● ‘Pienter’-studies (1995/96, 2006/7, 2016/2017)

● Aim: monitor national immunisation programme (NIP)

● ≈ 8,000 participants, population based two stage cluster sample

● Oversampling in low vaccine coverage areas and migrants

● Questionnaire and venous blood sample

● Samples tested for antibodies (immunity/infection)

– many pathogens, also non-NIP

– luminex technology

national sample
oversampling migrants

Bible belt

Risk assessment based on sero-epidemiology
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Maternal antibodies

• Bible-belt ------
+ General population ───

Susceptibility threshold

Due to vaccination 
programme: Infants 
susceptible sooner:
3.3 months instead of 5.3

Waaijenborg et al, JID, 2012

Presenter Notes
Presentation Notes
SSPE 1 per 100,000
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29Woudenberg Eurosurveillance January 2017
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The 2013/2014 outbreak
● 2.700 reported cases

● Completeness of reporting: 9%*

● Estimated number of cases: 31.400
– 94% unvaccinated; 84% based on orthodox religious grounds

– 7% hospitalized (n=181)

– 2 fatal cases (encephalitis & pneumonia; SSPE)

Woudenberg Epidemiol Infect 2018
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Measles outbreak 2013/2014
MMR coverage  Measles incidence Votes for State 

Reformed Party, 
national government 
elections 2023

Presenter Notes
Presentation Notes

Up to last year , women not allowed full membership of SGP or political functions. Their principle: ‘men rule women’. Sustainable since political-economic power.



33Figure: Laura Nic Lochlainn

Distribution of measles importations and extent of spread from the 
Netherlands to Canada and the United States, May 2013 - April 2014
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Outbreak control
  Early MMR from 6 months of age in 29 municipalities with coverage <90%

- balance of risk of infection and of suboptimal effectiveness

 Religious information leaflets
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The 2013/2014 outbreak
● 2.700 reported cases

● Completeness of reporting: 9%*

● Estimated number of cases: 31.400
– 94% unvaccinated; 84% based on orthodox religious grounds

– 7% hospitalized (n=181)

– 2 fatal cases (encephalitis & pneumonia; SSPE)

Woudenberg Epidemiol Infect 2018 www.rivm.nl

The recent increase in cases
● 2025: 520 cases up to 8 October

– 8% acquired in Morocco

– No increase in Bible-Belt

– 1 fatal case



Rubella: Reported number of cases per year
The Netherlands, 1950-2025*
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Source: www.rivm.nl * up to 13 October 2025

http://www.rivm.nl/
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The 2004/2005 outbreak of rubella
● 387 notified cases
● 2 fetal deaths, 14 infants with congenital infection

– of these, 11 with defects

● Microcephalic
● Enlarged liver and spleen
● Congenital heart defect
● Bones: ‘celery stalk signs’
● Skin: ‘blueberry muffin spots’
● Calcifications in brain
● Nearly completely deaf
● Slow psychomotor development
● Increased risk of: diabetes, thyroid disease, 

growth hormone deficiency, Addison’s disease
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The 2004/2005 outbreak of rubella - Canada
● 309 cases, all in Ontario

● 99% orthodox protestant 
community in South-West 
Ontario

● 10 cases in pregnant women

– 2 congenital infection

– no congenital malformations at birth 
but no f/u info available

● If no rubella virus circulation since in this 
community, possibly now higher risk of 
CRS outbreak after introduction of rubella 
than in 2004/2005

Source: Hahné PIDJ 2009
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Main measles research areas at RIVM
Topic Contact person

Early MMR
- Literature review
- Immunogenicity

Tom Woudenberg/Laura Nic Lochlainn
Rob van Binnendijk

Transmission dynamics
- School network modelling
- Building a synthetic population

Jacco Wallinga

Phylogeny
- nWGS to identify transmission chains: added value Rogier Bodewes

Determinants of MMR vaccination
- Effects of COVID-19 pandemic on MMR vaccine 

acceptance

Joyce Pijpers

Acceptance of MMR vaccination Marijn Stok

Waste water surveillance
- Added value?

Tom Woudenberg/Erwin Nagelkerke

Measles induced immunosuppression Rik de Swart (Erasmus MC)
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Presenter Notes
Presentation Notes
Phylogeny: before N450 sequencing, now nWGS
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Nature and Science publications on pathogenesis of measles 
immune suppression based on research in 2013/2014 outbreak 

Presenter Notes
Presentation Notes
Ongeveer 17:30



Early MMR
● MMR-1 after 1 year of age probably optimal for high immunogenicity (WHO: 

9-15 months of age)
– no interference of maternal antibodies
– immunological maturity

● In high-risk settings, WHO recommends a supplementary dose of MMR 
(MMR-0) from 6 months of age

● WHO technical consultation Dec 2023
– Robust humoral immune response shortly after early MCV1 at 5-8 months of age. 
– Immune blunting of MCV2 after early MCV1 not demonstrated 
– However, 3-7 years after MCV1, those having received an early MCV1 had lower measles 

antibodies than children receiving MCV1 at routine age, suggesting faster waning of immunity.  
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Source: Varma et al, Vaccine 2025



Systematic literature reviews - 2015
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Source: Nic Lochlainn, Lancet Infect Dis, 2019



Systematic literature reviews - 2016
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Source: SAGE presentation October 2017

● MMR-1 <6 months of age
– Humoral immunogenicity dependent on age of MCV1

› Increase in proportion seroconverted with age
› Also dependent on presence of maternal antibodies and vaccine strain 

(Edmonston-Zagreb strain highest)
– Cellular immunity, vaccine effectiveness and blunting

› Limited evidence available
– Data from the systematic review is insufficient to recommend vaccination 

under 6 months of age



Systematic literature reviews – update 2025
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● Work in progress



RIVM uptake study of early MMR (2013/2014) 
● Using national vaccine register
● Uptake MMR-0: 57% among ≈10,000 invited infants

› 70% uptake among those who had previous DTP 

› 1% uptake among those without previous DTP

● Risk factors for declining MMR-0 offer
– High proportion SGP-votes

– Unknown country of birth of parents

– High SES (compared to very high SES)

● Conclusion
– Those at highest risk did not accept MMR-0, ‘worried well’ did accept it?

● Challenges for public health: 
– Define the population at increased risk with high sensitivity and specificity

› Measles outbreak*: 79% cases unvaccinated orthodox reformed (Rubella 
outbreak**: 97%)

– Communicate risks and benefits to achieve higher uptake

49
Source: Nic Lochlainn, Vaccine 2017          *2013/2014 Woudenberg 2017  ** 2004/2005 Hahné 2009 



RIVM immunogenicity studies of early MMR
● Set up during the 2013/2014 outbreak (‘EMI’ studies)

– 79 children with MMR-0 at 6-12 months of age
– 44 children with routine schedule (14 months & 9 years)

● Children vaccinated before 8.5 months of age:
– Markedly faster antibody decay 
– Loss of protective neutralizing antibody levels after 6 years

50

Source: Van der Staak, CID, 2025



Early MMR group shows faster waning
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Source: Van der Staak, CID, 2025

(MMR-0)

(MMR-0)
(MMR-0)

(MMR-0)

(MMR-1)



Mathematical modelling of school networks
● x
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Source: Munday, Plos Med 2024



Mathematical modelling of school networks
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Source: Munday, Plos Med 2024

● Network of all primary and secondary schools based on household 
information on siblings

● Measles transmission model applied to this network
● Data

– individual level administrative school and household data
– estimates of school level MMR uptake

● Results: 
– Orthodox reformed and Anthroposophic 

schools are highly connected
● Large outbreaks only occur when susceptible 

children in the same family attend primary and 
secondary schools

● Hence: interval between epidemics at least 12 
years (next outbreak expected 2026)



INTERVENTIONS TO 
INCREASE UPTAKE
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Interventions to increase uptake
● Orthodox reformed community

– Conversation from a religious perspective
– Current priority: Rubella!

● Low vaccine coverage pockets in large cities
– Community based approaches
– Communities of practice

● The key is prioritization
– Seroepidemiology
– Epidemiologic research
– Mathematical modelling

55
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Conversations with orthodox reformed individuals
about vaccination
● PhD Helma Ruijs (2012)

– Collaboration with NPV
– ‘Dutch Patient Society’
– Christian NGO

● Orthodox protestant 
discourse around three 
main themes
– Divine providence
– Trust
– Responsibility

57

2012

2021



Anthroposophical discourse about 
influenza vaccination
● Example: Invitation from a Dutch 

Anthroposophic GP for influenza vaccination
● ‘Why get a flu shot?

– For vulnerable elderly, flu is a serious illness. Moreover, 
flu can destabilize diabetes, worsen heart conditions, or 
lead to pneumonia.

– To protect others: for example, if you frequently visit a 
vulnerable person.

● ‘Why not get a flu shot?’
– Flu can be a moment of rest, reflection, and reordering. 

After recovering from flu, one may feel refreshed and 
ready for a new start.

– Good nutrition, low stress, and plenty of physical activity 
reduce susceptibility to infections.

Source: B. Zevenbergen, Zeist, The Netherlands, October 2025
58



Current priority: CRS prevention among 
orthodox reformed women of childbearing age
● Currently women of childbearing age in OR community are less well 

protected than their mothers
– long interepidemic interval; less natural immunity
– they are likely not aware of this

● Risk assessment
– Susceptible ages now 0-24 whereas prior to the 2004/2005 outbreak it was 0-18 

(seroepidemiology)
– Reduced change of introduction of rubella

● PH responsibilities and actions?
– Duty to inform these women about changed risk profile
– Need for active outreach with MMR vaccination offer?
– Meeting to advise Government: 20 October 2025

● Adequate rubella and vaccine coverage surveillance suffices for risk 
assessment

● Vaccine Register allows inviting target group individually by mail
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SYNTHESIS
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Synthesis
● Heterogeneous vaccine coverage leads to outbreaks with large ‘preventable’ 

burden and international implications due to migration history
● In the Netherlands: Very extensive insights into the mechanisms

– SGP voting proportions
– Nationwide registers: vaccine register, denominational school registers
– Seroepidemiology and surveillance
– Mathematical modelling
– Laboratory studies

● Opportunities for prevention limited; adapt discourse to target group
– Early MMR: all about targeting well
– Rubella may be the first example where we take a pro-active approach

● Plenty of opportunities for research with international relevance
● Stigmatization vs optimal epidemiology and targeted communication

– Moral debate methods
– Improve the proxies we use as epidemiologists
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