
21-Apr-2017  

 

Dear Dr. Tielemans  

 

Manuscript ID BMJ.2017.038014 entitled "Healthy vaccinee bias at least partly 

explains the lower risk of infection after MMR vaccination: evidence from the 

Netherlands"  

 

 

 

Thank you for sending us your paper. We sent it for external peer review and 

discussed it at our manuscript committee meeting. We recognise its potential 

importance and relevance to general medical readers, but I am afraid that we 

have not yet been able to reach a final decision on it because several important 

aspects of the work still need clarifying.  

 

We hope very much that you will be willing and able to revise your paper as 

explained below in the report from the manuscript meeting, so that we will be in 

a better position to understand your study and decide whether the BMJ is the 

right journal for it. We are looking forward to reading the revised version and, 

we hope, reaching a decision.  

 

 

Georg Roeggla  

groggla@bmj.com  

 

 

**Report from The BMJ’s manuscript committee meeting**  

 

These comments are an attempt to summarise the discussions at the manuscript 

meeting. They are not an exact transcript.  

 

Manuscript meeting 20.04.2017  

 

Jose Merino (chair), Tim Cole (stats), Elizabeth Loder, Wim Weber, Georg 

Roggla, Tiago Villanueva, Rubin Minhas, John Fletcher.  

 

Decision: Ask for Revision  

 

We know little about non-specific effects of vaccines in high-income countries. As 

you can see from the long and intensive discussion the committee was 

interested in the topic of your research. The following concerns were 

mentioned:  

 

• Please specify what your paper adds to Higgins JP et al. Association of BCG, 



DTP, and measles containing vaccines with childhood mortality: systematic 

review. BMJ 2016;355:i5170.  

• The committee shared the reviewers concerns.  

• The Cox regression seems not to adjust for age, which can be seen to be 

important in Figure 2.  

• Why were MMR vaccinations before 12 months excluded?  

• Why don’t you report results 12 to 14 months?  

• Worth imputing missing parental education variable?  

• Table 2 should give age in months not days.  

• One of the reviewers argues that the tightly scheduled Dutch system allows 

less leeway in the timing of vaccinations. Perhaps infants excluded for being too 

early or too late are potentially the most informative.  

• It is important that the conclusion of this paper is clear that vaccination works 

to prevent the intended diseases. The only issue that is under debate is whether 

there are (beneficial or deleterious) non-specific effects IN ADDITION to the 

intended effects of vaccination.  

• In fact, children who did not receive the first 4 standard vaccines or who did 

not follow the recommended vaccines and times were excluded. So it is not 

possible to say anything about the relative risks or benefits between those who 

get and do not get vaccines. This is obvious to most readers but given the 

current antivax and anti-science climate in the US, this should be clarified.  

• How long would we expect the non-specific effects of vaccines to last? Days? 

Months? That may have implications for the interpretation of data.  

• If a child has an infection 3 months after DTP, the MMR administration may be 

delayed. For how long after a febrile illness?  

• Did you consider time of year?  

• It seems that susceptibility to infections change with age. To what extent does 

this explain the findings?  

• How sure are you about the robustness of the conclusions?  

• One of the reviewers makes a very interesting point about the conclusions that 

may be drawn from observational studies on healthy vaccine effects: the 

baseline vaccination rate is important to consider when interpreting the results! 

This is an important contribution to the debate. Could you comment on this issue 

in the manuscript?  

• Another reviewer also makes a valuable point about the role of infectious 

disease as the explanation for delayed vaccination for MMR as well as for DTP. 

This means that those who have delayed MMR may not have the beneficial non-

specific effects of a live attenuated vaccine while those with delayed DTP do not 

have the deleterious non-specific effects of vaccination with an inactive vaccine. 

This raises and important question: Which method could be suitable to 

determine whether or not MMR vaccination indeed reduces risk of infectious 

diseases?  

• In Table 2 the heading "vaccination 2" is confusing. Do you mean that they 

administer 2 vaccines at the same time?  

• Could you give some information on the international context with different 



vaccination schemes??  

• The way you classify the exposure groups is a little confusing.  The group 

defined as "DTP4 as most recent vaccination" will contain children up to date 

with their vaccinations and in addition will include some older children who have 

missed their MMR for a variety of reasons (eg parental reluctance, holidays, lost 

appointment, intercurrent illness).  The group defined as "MMR as most recent 

vaccination" will always be children who are completely up to date (and didn't 

have intercurrent illness etc etc).  It seems almost self-fulfilling that the latter 

group will be healthier.  

• It's almost as if the study is designed to demonstrate a bias rather than to 

explore non-specific effects of vaccination.  

• Why didn’t you compare children vaccinated on time with DTP4 and those 

vaccinated on time with MMR.  (This analysis will still be confounded by age 

since the vaccines are scheduled at different ages but at least the reasons for 

vaccine delay or refusal will be ironed out a little more).  

• A flow chart of who was included and excluded would be useful.  

 

The committee decided that your paper would have to go to statistical review 

and clinical re-review after revision.  

 

First, please revise your paper to respond to all of the comments by the 

reviewers. Their reports are available at the end of this letter, below. Please also 

respond to the additional comments by the committee.  

 

In your response please provide, point by point, your replies to the comments 

made by the reviewers and the editors, explaining how you have dealt with them 

in the paper.  

 

Comments from Reviewers  

 

Reviewer: 1  

 

Recommendation:  

 

Comments:  

This is a competently conducted study with a clear write up. It provides data 

supporting the well known healthy vaccinee effect that can influence the risk of 

developing other non-vaccine related infectious diseases in the post-vaccination 

period. This topic has gained interest because of the work of a group of Danish 

researchers who  have claimed that the differences in admission rates for 

infectious diseases  between young Danish children who received their 

inactivated diphtheria/tetanus/pertussis containing vaccines on time followed by 

the live MMR vaccine compared with those who  have delayed receipt of their 

dip/tet/pertusss containing vaccine such that it is given after their MMR vaccine 

is evidence of non-specific immunological effects of live versus inactivated 



vaccines. The main focus of this debate however related to increased mortality 

arising from NSEs in developing country settings. I have only minor comments:  

 

Abstract: This gives no context as to the non-specific effects literature and the 

relevance of this study outside the Netherlands. Readers who are unfamiliar with 

the non-specific effects literature may be puzzled as to why this study was 

conducted when there is already recognition of, and a literature about, the 

healthy vaccine effect introducing bias in observational studies with vaccines. As 

written the abstract is rather parochial only referring to what happens in the 

Netherlands in relation to timing of the MMR vaccine .  

 

Methods:  

Line 125 Vaccination data.  It is stated that Praeventis “includes a record for 

each child in the Netherlands”.  How is this achieved – do no children slip 

through the net? How is it ensured that all children eligible for the NIP are 

registered in Praeventis?  

Line 144. It is stated that only admissions that included an overnight stay are 

included in the analysis yet there are analyses in the results (para starting 273) 

that include day admissions.  

Results:  

Line 244. I did not understand what the words in the brackets (26% of all 

hospital admissions for infection) meant. Does this mean that 74% of  all 

admissions for infection were  for < one day?  

Para beginning line 254. It is interesting that adjustment for likely  confounders 

did not greatly affect the HR. This would have been interesting to discuss- what 

other  unmeasured confounders might there be that could have such an effect 

on the HR? is it just the child’s general heath? Did the authors consider looking 

at propensity to consult scores? Also some discussion as to why the non 

infectious outcomes, although affected in  the same direction, had HRs that were 

about half those of the infectious outcomes.  

Discussion:  

Line 315. A potential limitation of this study is that MMR (live vaccine) was given 

with MenC  (inactivated vaccine)  yet in most places in the abstract and 

elsewhere MMR only is referred to rather than MMR plus MenC. The Danish 

group’s hypothesis has now evolved into one that postulates that any beneficial 

effect of a live vaccine is negated by co-administration with an inactivated 

vaccine. The authors could mention this in the discussion and how this evolved 

hypothesis relates to their findings.  

Line 331: the authors hypothesize that deferral of vaccination is more likely in 

children  that are prone to hospitalisation and that acute illness might be an 

unmeasured confounder. How would this affect injuries and poisonings?  

Line 336: It would be relevant to mention here the BCG RCT in Denmark that 

failed to show any differences in admissions for infections  in those who 

 received BCG in the first week of life compared with those who received no 

intervention.  



What this study adds: This is just a restatement of the main study findings and 

does not put them into context of the wider issue of non specific effects of 

vaccines.  

 

 

Additional Questions:  

Please enter your name: Elizabeth Miller  

 

Job Title: Consultant Epidemiologist  

 

Institution: Public Health England  

 

Reimbursement for attending a symposium?: No  

 

A fee for speaking?: No  

 

A fee for organising education?: No  

 

Funds for research?: No  

 

Funds for a member of staff?: No  

 

Fees for consulting?: No  

 

Have you in the past five years been employed by an organisation that may  

in any way gain or lose financially from the publication of this paper?: No  

 

Do you hold any stocks or shares in an organisation that may in any way  

gain or lose financially from the publication of this paper?: No  

 

If you have any competing interests <A HREF='http://www.bmj.com/about-

bmj/resources-authors/forms-policies-and-checklists/declaration-competing-

interests'target='_new'> (please see BMJ policy) </a>please declare them here: 

NO  

 

 

Reviewer: 2  

 

Recommendation:  

 

Comments:  

This is an observational study conducted to examine potential non-specific 

effects of vaccines. Non-specific effects of vaccines is a topic that currently 

receives a lot of attention (as also described in the manuscript under review). If 

non-specific effects of vaccines exist, it can have important implications for the 



design of vaccination programmes and for the health of children around the 

globe. Hence, any well-designed and well-conducted study examining this issue 

is important.  

 

A general hypothesis for non-specific effects of vaccines is that live vaccines are 

associated with lower morbidity/mortality compared with non-live vaccines.  

 

The current study includes a little over 1 million Dutch children examining if MMR 

(live vaccine)+MenC (non-live vaccine) (recommended at 14 months of age in 

the Netherlands) is associated with a lower rate of hospitalizations for infections 

compared with the fourth dose of the DTaP-IPV-Hib+PCV vaccine (non-live 

vaccines recommended at 11 months of age in the Netherlands). This is 

confirmed, but the authors also find that having received the fourth dose of 

DTaP-IPV-Hib+PCV is associated with a lower rate of hospitalizations for 

infections compared with the third dose of DTaP-IPV-Hib+PCV (recommended at 

4 months of age in the Netherlands). Based on these observations, the authors 

conclude that any additional vaccine is associated with a lower rate of 

hospitalizations for infections and that healthy vaccinee bias at least partly 

explains the observed reduction in morbidity associated with MMR+Men C.  

 

I want to congratulate the authors for taking on this study, obtaining all the 

required data and analyzing the big and complicated data. Overall, the study 

appears well conducted and well written. The study adds an increased focus on 

healthy vaccinee bias to the already exiting literature. The study appears to be 

inspired by our Danish study, but not all features of the studies and the settings 

are the same. It is important that this be addressed in more detail in the article, 

as it could have important consequences for the conclusions and future studies 

of similar issues.  

 

Below are some major and minor comments. When I mention line numbers it is 

line numbers added by the authors, not the automatically generated line 

numbers.  

 

MAJOR COMMENTS  

1: Delayed DTaP-IPV-Hib+PCV-4 vs. MMR+MenC: From the line 178 it appears 

that you excluded 18,110 children who received the fourth dose of DTaP-IPV-

Hib+PCV after MMR+MenC. In the Danish study, we performed an analysis 

comparing delayed DTaP-IPV-Hib (after MMR) with MMR. This analysis showed a 

higher rate of admissions for infection for those having received DTaP-IPV-Hib 

after MMR compared with those who did not get DTaP-IPV-Hib after MMR. We 

found that very interesting, since that is not compatible with healthy vaccinee 

bias being present for any additional vaccine. It would be very important to 

conduct the similar analysis in the Dutch data. Furthermore, in the discussion 

lines 340-354 where you discuss the Danish study it would be important to 

discuss that DTaP-IPV-Hib as an additional vaccine after MMR was associated 



with an increased rate of admissions for infection in Danish data and how that is 

compatible with healthy vaccinee bias.  

 

2: Analyses of different types of infections: In the Danish study, we found that 

the association between MMR and admissions for infection was significantly 

stronger for lower respiratory infections than for other types of infections. You 

also make an analysis on different types of infection in the comparison of 

MMR+MenC and DTaP-IPV-Hib+PCV4. It appears that the association is 

significantly different for different types of infections, being strongest for upper 

and lower respiratory tract infections (supplementary Table 4). This is very 

similar to what is seen in the Danish study, and is not likely explained by healthy 

vaccinee effect. Please make the formal tests and comment.  

It is very important to see a similar analysis for the comparison DTaP-IPV-

Hib+PCV4 vs DTaP-IPV-Hib+PCV3. If there are similar differences by type of 

infection, it would point towards bias; if the DTaP-IPV-Hib+PCV 4 vs DTaP-IPV-

Hib+PCV 3 effect is similar for all types of infection it would suggest that the 

differences observed for MMR+MenC vs DTaP-IPV-Hib+PCV 4 are due to non-

specific effects, which are strongest for respiratory infections, as seen in several 

other studies.  

 

3: Innovative observational studies from different settings: In the discussion, 

the authors argue that observational studies are prone to healthy vaccinee bias 

(several places in the discussion) and they raise concern for past and future 

observational studies (lines 336-339). In the last lines of the manuscript, they 

conclude that observational studies of non-specific effects of vaccines should be 

interpreted with great caution (lines 402-404). I agree that any observational 

study should be interpreted cautiously and that no one study can stand alone. 

Therefore, the current study cannot be used as an argument to say that all 

observational studies of non-specific effects of vaccines are of very low value. 

Each setting is unique and might hold different forms of biases.  

 

In the Dutch setting healthy vaccinee bias is evidently very important because 

all children have pre-sceduled vaccination appointments so that 99.6% of all 

children received MMR+MenC vaccine, and judged by Figure 2 it was clearly the 

sick children who were not vaccinated on time. This would create a strong 

healthy vaccinee bias, or one could rather say a very strong “unhealthy 

unvaccinee bias”, as also witnessed by the very strong effect estimates 

observed.  

 

In a setting like the Danish, parents have to schedule the vaccination 

appointments themselves and therefore the group of children not vaccinated on 

time are much more diverse (as recognized in the current study lines 343-354) 

and in the Danish study, it was not even 90 % who were MMR vaccinated before 

24 months of age.. Hence, unvaccinated children are not a selected group of ill 

children, as also witnessed by the fact that in the Danish study, admissions for 



infections did not increase in the “unvaccinated” children.  

 

Thus, the healthy vaccinee bias observed in the Dutch study should not be used 

to conclude that all observational studies of vaccines suffer from the same 

degree of healthy vaccinee bias and should be discouraged.  

 

In addition, it is important to recognize that there are different observational 

study designs with different strengths and limitations. For instance, termination 

or introduction of vaccines, changes in age of vaccination or vaccination 

shortages could be used as natural experiments to examine non-specific effects 

of vaccines.  

 

Therefore, instead of disregarding any type of observational study in any setting, 

I would recommend innovative observational studies in many different settings 

along with randomized trials. Regarding randomized trials, it is important to 

recognize that randomized trials is not always feasible or ethical (withholding a 

recommended vaccine in a randomized trial will be regarded as unethical).  

 

4: DTP may be associated with increased mortality in the SAGE review: In the 

introduction lines 97-102 the authors write that the SAGE review showed that 

“DTP vaccination may be associated with an increase in all-cause mortality”. If 

healthy vaccinee bias lead to beneficial effects of any additional vaccine it can 

not explain why DTP should be associated with increased mortality. It would be 

interesting if the authors elaborated on that issue in the discussion.  

 

 

MINOR COMMENTS  

 

Throughout the paper the authors referrer to “risks of hospital admissions for 

infections”. However, they use a Cox proportional hazard model estimating 

hazard ratios. The hazard ratio is the ratio of hazards, which is the 

instantaneous rate of events. Thus, I would encourage the use of phrases like 

“rate of hospital admissions for infections” instead of “risks of hospital 

admissions for infections” etc. Or alternatively state why you interpret it as risks 

(rare outcome?)  

 

Throughout the paper: Abbreviations for vaccines: It would be valuable if the 

same abbreviations is used in the text, tables and figures all the way through. 

For clarity and comprehensiveness, I would recommend that you use the entire 

information on the vaccines you compare. That is DTaP-IPV-Hib+PCV and 

MMR+MenC.  

 

Lines 48-49: I suggest a rephrasing of the main outcome measure to: “Hazard 

ratio (HR) of hospitalization for infection comparing MMR with DTaP-IPV-Hib-4 as 

most recent vaccination” or something similar.  



 

Line 51: What is “hospitalized at 8-9 mo”, 1 month or 2 months?  

 

Line 59: Should “DTaP-IPV-Hib” be “DTaP-IPV-Hib-4”?  

 

Line 90: Should DTP be “DTaP-IPV-Hib”, which is the comparison vaccine in the 

referenced papers.  

 

Line 115-116: I suggest rephrasing the sentence slightly: “Table 1 shows the 

recommended vaccines included in the NIP in the first 24 months of life and 

Supplementary Table 1 shows the years of introduction into the NIP”.  

 

Line 121: The abbreviation for measles, mumps, and rubella vaccine have 

already been introduced and might be used here.  

 

Lines 115-122 and table 1 and supplementary table 1: As outlined in the 

introduction of this paper it is often hypothesized/observed that live vaccines are 

associated with beneficial non-specific effects, while inactivated/non-live 

vaccines are associated with deleterious non-specific effects. Therefore, it would 

be a help to the reader if the authors clearly state which vaccines are live and 

which are inactivated.  

 

Lines 129-131: It would be informative with more information on these 

invitation letters. E.g., do the letters include invitation for a specific time-slot or 

do the parents have to call and schedule the vaccination appointment 

themselves?  

 

Line 138: Why did the coverage of all hospital admissions decrease from 3% 

missing to 25% missing?  

 

Lines 157-159: Not clear why linkage to the Municipal Personal Records 

Database was done. Was it to get information on date of birth to be able to link 

with the other registers? I suppose date of birth was also necessary for the 

analyses?  

 

Lines 168-180: I suggest making a flow diagram of the exclusion/inclusion 

process and leaving out some of the text. A flow diagram will make the hierarchy 

of the different inclusion/exclusion criteria more clear for the reader.  

 

Lines 193-195: You write chronic diseases are defined at baseline, without 

stating or previously having stated what you regard as baseline. Intuitively, I 

imagined baseline was the age of inclusion (decided by the age of receiving DTP-

4). However, for the variable “hospitalization for any reason in the month before 

baseline” baseline appears to be defined as 9 months. Is this also the case for 

chronic diseases?.  



 

Lines 194-196: What information/potential confounder do you propose to 

capture with the variable “hospitalization for any reason in the month before 

baseline” (Here defined as hospitalizations occurring between 8-9 months of 

age)? Did you consider to include a variable for hospitalizations for infections 

before inclusion (inclusion is age of vaccination and depend on the vaccines 

compared in the different analyses) as a measure of previous infectious disease 

morbidity and maybe a time-varying variable for recent hospitalizations?  

 

Line 198: It is unclear how postal codes are related to population density?  

 

Lines 199-200: It is unclear how you have performed the analyses for different 

types of infections and perhaps stratified analyses would not be the right 

description? Judging from the results, I get the impression that you have done 

separate analyses for each type of infection and censored children who were 

admitted for other types of infection than the one in focus (competing events 

analysis)? Is this correct?  

 

Table 3, page 24: The outcome “all infections” is it admission for infections > 1 

day? Is the analyses from the model with age as underlying time-scale and 

stratified by day of birth? If so, please include it in the footnote for clarity and 

full understanding of the model used. If it is also the case for the crude HR, 

please also include a footnote for that estimate. (This applies to all Tables having 

footnotes on the model).  

 

Lines 259-260: It would be important to see the estimates from the analyses of 

effect modification; please include them, potentially as a supplementary table.  

 

Line 263: is it an adjusted HR?  

 

Line 267-269: The percentages add to more than 100. Probably some children 

are coded with several types of infection during hospitalization?  

 

Line 324-325: The sentence starting with “Our findings…” seems a bit misplaced. 

Maybe it would fit better together with the arguments at the end of the 

paragraph?  

 

Lines 340-354: With regard to differences, it is also worth mentioning here that 

the Danish study used MMR only, not MMR+Men C, and in addition that you have 

used a quite strict definition of hospital admissions, focusing on the only 26% of 

the hospitalizations which lasted at least 1 day. This gives you a rate of 14/1000 

pyrs in the control group. In comparison the Danish study had a rate of 

124/1000 pyrs in the control group – almost 10 times higher.  

 

Lines 355-357: There is a number of randomized trials (mainly from low-income 



countries) that have shown substantial non-specific effects. It might be 

appropriate to mention here.  

 

Lines 357-359: You use the overlapping CI of the estimate for MMR+MenC vs 

DTaP-IPV-Hib4 and DTaP-IPV-Hib 4 vs DTaP-IPV-Hib3 as an argument that 

healthy vaccinee bias can explain most of the effect. However, it is perhaps 

worth noting that the interaction test was 0.09 – and if one uses all admissions, 

it is <0.001.  

 

Figure 2: From the two parts of the Figure, it appears that the rate of 

hospitalizations for infections is not quite the same for DTP-4 in the same age 

group. For instance at 12 months it appears to be above 15 per 1000 person 

years in the first part of the Figure, but below 15 per 1000 person years in the 

bottom part.  

 

Supplementary table 5: In the last two rows (all infections) the rate is much 

higher in the DTP-4 than in the DTP-3 group. Is this correct? It does not appear 

to match with HRs, which says relatively lower rate of hospitalizations for 

infections in the DTP-4 group. The Table should also include results for the 

different types of infections for the comparison of DTP-4 vs DTP-3, so it is 

directly comparable with the MMR effects.  

 

Review completed by Signe Sørup  
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If you have any competing interests <A HREF='http://www.bmj.com/about-
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interests'target='_new'> (please see BMJ policy) </a>please declare them 

here:  

 

 

Reviewer: 3  

 

Recommendation:  

 

Comments:  

Michael Kundi, Medical University Vienna  

Doubtless the research question addressed in the manuscript is of great 

importance. It was clear after the WHO commissioned reviews about non-

specific effects of mass vaccinations were published that the many open 

questions they delineated need attention by the scientific community and that 

further studies are warranted. This large population based study may contribute 

essentially to answer some of these questions although I’m not fully convinced 

that the methods chosen will give results that can be useful for the 

interpretation of those obtained for MMR vaccination in general.  

 

The study selected all children born between 2005 and 2011 in the Netherlands 

that received all 4 penta- or hexavalent DTP containing vaccinations according to 

the national immunization plan that could be linked to databases for the 

inclusion of covariates. The main endpoint was a hospital admission for an 

infectious disease after receiving either the reference vaccination (DTP-4) or the 

MMR vaccination. The time variable for the Cox proportional hazard model was 

age, with children entering the model at the age of receiving DTP-4. Adjustment 

were made for sex, chronic diseases, hospitalization for any reason between age 

8-9 months, birth weight, gestational age, maternal age and parity, parental 

country of birth, and postal code. MMR vaccination was included as time-

dependent variable. The model is ambiguously described (see below) but it is 

clear that the parameter estimate for MMR will strongly depend on the declining 

trend of hospitalizations with increasing age. This is the most serious problem 

inherent in the study design and rooted in the sequential nature of the 

vaccination plan. This plan assigns MMR vaccination after DTP-4 at age 14 

months. Therefore, the chosen method will give the hazard ratio of 

hospitalization for infection in those children that had a delay in administration of 

the MMR vaccine. Now there are some trivial reasons for delaying MMR 



vaccination such as moving of the family and therefore not receiving the 

invitation, vacation etc. but in many cases it will be a serious febrile disease, 

which constitutes a relative contraindication for the MMR vaccination. Hence the 

hazard ratio estimated is nothing else than an estimate of the inverse of the 

hazard ratio that children whose MMR vaccination was delayed get hospitalized. 

Since delay occurs due to febrile diseases in many cases it is to be expected that 

there is an increased likelihood for hospitalization. Hence the increased incidence 

for those having not yet received MMR vaccination at the scheduled age of 14 

months reflects the distribution of reasons for delaying MMR vaccination. In 

principle the same holds for the analysis of the control condition DTP-4 against 

DTP-3. Also a delay of DTP-4 is often due to febrile diseases. Therefore it is not 

unexpected that the analysis revealed an increased hazard for delayed DTP-4 

vaccination (and consequently a reduced hazard for a timely application). Hence, 

in my opinion, the authors are quite right in attributing the observed reduction 

of risk for MMR as the most recent vaccine to a healthy vaccinee bias. Which 

method could be suitable to determine whether or not MMR vaccination indeed 

reduces risk of infectious diseases? Maybe a case-crossover design would be 

more suitable. However, no restriction concerning timing of MMR vaccination 

should be applied, including vaccinations also before the recommended age and 

especially including those receiving MMR before DTP-4.  

 

I assume that in the Netherlands two MMR vaccinations are provided in the NIP. 

At which age is this 2nd MMR scheduled? Was the time of the 2nd MMR 

considered as well?  

 

Specific comments  

1. Fig 1 has not been referenced  

 

2. Line 176: Why were children excluded that received the MMR vaccine before 

age 12 months.  

 

3. Line 180: Children with immune deficiencies that are contraindications for life 

attenuated vaccinations such as MMR should be excluded.  

 

4. Line 192: It is stated that analyses were stratified by date of birth but in line 

200 it is mentioned that stratification was by birth year. What does this mean? If 

stratification was by date of birth this would include year of birth and a further 

stratification makes no sense. I suggest to provide the model equation in the 

supplementary material.  

 

5. Line 315: The reduction of 14% is not in line with Table 3, check!  

 

6. Table 2: Add ‘of the child’ in the entry for ‘Chronic disease’  

 

7. Figure 2: Make clear what the incidences for MMR, DTP-4 etc. actually 



represent. E.g. DTP-4 incidence in those children having not yet received MMR 

vaccination at the respective month. Furthermore, explain the abbreviations 

(e.g. MMR…MMR+MenC)  

 

8. Supplementary Table 1: Change ‘Introduction of diseases…’ to ‘Introduction of 

vaccinations against specified diseases…’  
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