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BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   
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VERSION 1 - REVIEW 

REVIEWER Richard Pitman 
ICON Clinical Research  
England 

REVIEW RETURNED 11-Jan-2016 

 

GENERAL COMMENTS This manuscript addresses an important aspect of vaccine policy 
design, namely the uptake achieved in a population, and is well 
written. The statistical methodology requires greater explanation 
however.  
p6 line 54: it is insufficient to simply refer to non parametric time to 
event methods without describing them.  
p7 l13: The cox proportional hazard models used need to be 
described, at least in the supplementary material.  
p9 l10: changes in the uptake rate are reported without comment as 
to whether the changes are in any way significant. What for example 
is the significance of a change in uptake from 42.6% to 42.2% (p7 
l12), if any?  
"herd protection" p13 l20: this term refers specifically to reductions in 
incidence occurring at vaccine coverage rates above Vc when R is 
suppressed below 1. The authors should confirm that this is what 
they are referring to and how they calculated Vc, or else use the 
term "indirect effects" instead.  
"additional benefits" p13 l41": not really additional, increasing uptake 
in this group, who are clearly a subset of the whole population, was 
always an aim of this policy.  

 

REVIEWER Mary P E Slack 
Griffith University  
Australia 

REVIEW RETURNED 24-Jan-2016 

 

GENERAL COMMENTS This is a useful paper reporting on the uptake of childhood influenza 
vaccine in UK following the JCVI's recommendation to introduce 
universal influenza vaccination for children aged 2-17 years in a 
rolling programme.Although the uptake of universal influenza 
vaccine in school age children in the UK in 2013/14 and 2014/15 has 
already been reported by Pebody et al in Eurosurveillance ( 
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2014;19(22): 20823 and 2015; 20 (39): pii=30029)these publications 
did not specifically investigate the uptake in at risk groups of 
children.  
The recommendation to give immunise at risk groups of children is 
long-standing, but the uptake has always been poor.  
It would be useful to include discussion of possible reasons for the 
poor uptake of influenza vaccination in these groups- ?lack of 
awareness among health care professionals and parents, parental 
anxiety over safety, previous need for two injections 4-6 weeks apart 
etc.  
The data shows not only an increased uptake in both healthy and at 
risk children in 2013-14 and then declined in 2014-15. The authors 
should speculate why this might have occurred ? publicity regarding 
the sub-optimal protection of influenza vaccine in 2014-15 as a 
result of antigenic drift in A (H3N2) component of influenza 
vaccines.Since LAIV are thought to provide broader protection 
against strains that have undergone antigenic drift compared to the 
original virus strain in a vaccine, this may have been an unintended 
consequence of the media reports of the failure of flu vaccine to 
protect in the flu season 14-15.  

 

REVIEWER Martin Eichner 
University of Tübingen, Germany 
 
My company Epimos GmbH has developed mathematical models 
and simulations of pandemic and seasonal influenza for Glaxo Smith 
Kline and AstraZeneca. I do not perceive this as a competing 
interest, but wanted to disclose this fact anyway. 

REVIEW RETURNED 03-Feb-2016 

 

GENERAL COMMENTS This is a nice paper which shows the influence of the current change 
in recommendation on the vaccination coverage of children in the 
UK.  
 
Minor issues:  
(1) The authors should add something on the calculation of adjusted 
hazard ratios in the Methods.  
(2) It would be nice to see in the Methods at what time point the 
ages of the (vaccinated and unvaccinated) children were recorded.  
(3) Typo in Conclusions: "than in 2t to 3 year-olds."  
(4) Typo in Table 3: "<0.0g01"  
(5) I stumbled when I read the very first line of the Introduction: 
"Influenza immunisation programmes have traditionally targeted 
those with clinical conditions predisposing them to a high risk of 
influenza complications". I saw that this was my own fault, because 
in my mind I had introduced a comma before "predisposing" which 
completely distorted the meaning. Still it may be worth while to 
prevent readers like me from such errors by choosing a different 
formulation...  
(6) The fact that the vaccination coverage of non-target groups also 
increased is very interesting. It seems that parents of non-target 
children felt encouraged to vaccinate their children, too. This 
fascinating finding deserves more attention in the paper.  

 

REVIEWER Jonathan D. Sugimoto, MHS, PhD 
Staff Scientist  
Center for Inference and Dynamics of Infectious Diseases  
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Fred Hutchinson Cancer Research Center  
USA 

REVIEW RETURNED 28-Mar-2016 

 

GENERAL COMMENTS Summary. The authors present an analysis of changes in influenza 
immunization coverage levels among a cohort of children 2-17 
years-of-age living in the United Kingdom and whose primary care 
physicians report to a nationally-representative database. This open 
cohort was retrospectively assembled for the influenza epidemic 
seasons of 2012-2013, 2013-2014, and 2015-2015. Expanded 
universal immunization efforts were being implemented in the UK 
during the latter two seasons. The authors report encouraging 
increases in immunization coverage among children with medical 
conditions that place them at high-risk for influenza-associated 
complications. Dramatic increases in coverage levels were also 
observed among children who were not in a high-risk group.  
 
General Comments.  
This work represents a nice and needed addition to the literature 
regarding the impact that the institution of universal influenza 
immunization policy has on actual vaccination coverage levels 
among children. The majority of my comments and suggested edits 
relate to the formatting and efforts to clarify the content of the 
manuscript. Yet, I do have one more general inquiry for the authors. 
From your description of the CPRD database, I receive the 
impression that information may be present that would allow you to 
characterize the occurrence of influenza-associated 
outcomes/endpoints in these children. If, in fact, you have access to 
that type of information, I would postulate that conducting an 
analysis that describes the observed increase in immunization 
coverage levels and the subsequent impact on influenza-associated 
clinical endpoints/outcomes would have a much larger impact on 
policy. Your manuscript, as currently presented, would certainly 
provide an important contribution to the literature, but I wonder if you 
might have higher impact with the addition of an effectiveness 
analysis.  
 
Specific Comments.  
 
Abstract  
Page 2, line 37: I find the term ‘geographic pilots’ a little vague, and I 
wonder if there might not be a more specific descriptor.  
 
Page 2, line 55: This comment applies in general to the use of the 
term “clinical risk groups”. As is likely painfully obvious by now, I 
don’t live in the UK, so this might just represent my naiveté 
regarding standard medical terminology in the UK. Yet, I find the use 
of this term here in the Abstract to be a little vague. I wonder if one 
could replace this term with something like, “both in children with a 
high-risk medical condition (….” In general, the term ‘clinical risk 
groups’ just describes the characteristic by which children are 
characterized and less the actual category to which a child is 
assigned, i.e., ‘no high-risk medical condition’ is itself a ‘clinical risk 
group’.  
 
Methods  
Page 6, lines 54-56: I ask that the authors provide some additional 
description and/or references for the non-parametric time-to-event 
methods used to estimate influenza immunization coverage in their 
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cohort.  
 
Page 7, lines 8-11: I am curious as to why the authors chose to fit 
separate Cox models for each predictor of vaccination within an age 
group. Given the number of subjects that fall within each stratum in 
Table 1, I would venture that you have sufficient power to at least fit 
age-group specific Cox models that include all of the vaccination 
predictors. Whenever I see the use of multiple single-predictor 
models, I am always worried that confounding may be present. 
Presentation of model fits that include all of the predictors of 
vaccination could certainly help to alleviate this potential challenge 
to causal inference. If, in fact, the authors did include all of the 
predictors in a single model fit for each age-group, then I apologize 
for my misunderstanding and I would suggest tweaking the wording 
a little, as the word ‘separately’ may be causing confusion.  
 
Results  
Page 9, line 14: As far as I can tell, Figure 1 only presents results 
stratified by high-risk medical condition, not stratified by age group.  
 
Page 9, line 56: The last sentence appears to be missing a word. My 
guess is that the word “for” is missing between the ‘rate’ and ‘age’.  
 
Discussion  
Page 11, line 27: It is my impression that this statement might be too 
strong given the evidence presented. As far as I can tell, the authors 
did not formally address the hypothesis that any increase in 
influenza immunization coverage observed during 2014-2015 was 
the result of the expansion of eligible ages to include children 4 
years-old.  
 
Page 11, line 29: I am assuming that “at risk” refers to children with 
a high-risk medical condition.  
 
Page 12, line 24: ‘38% of vaccinated children’ should probably be 
rearranged to ‘38% of children vaccinated’.  
 
Tables and Figure  
 
Table 2: The column headers “Children at risk” and “Other children” 
are too vague. I would suggest replacing these with descriptors that 
more explicitly delineate children with high-risk medical conditions 
and those children without these conditions.  
 
Table 2: The last row appears to be garbled and there is no footnote 
describing the meaning the the ‘*’ symbol.  
 
Tables 3 and 4: I find it hard to interpret from the footnote for ‘**’ the 
exact hypothesis test whose p-value is being presented. For 
example, I am assuming that the categorical variable representing 
‘Region’ in the Cox models is in fact a set of 6 binary indicator 
variables (so called dummy variables). If my conjecture is correct, 
then I am assuming that p-value presented for ‘Region’ in the 2-3 
year old children column represents a test of the hypothesis that all 
of the 6 hazard ratios for the interaction term between season and 
the Region-indicator variables are equal to 1.0. I would tend to 
interpret the current text of the footnote to indicate that a separate 
hypothesis test was conducted for each of the 6 interaction terms.  
 
Table 3: There appears to be a typo in the p-value for Wales among 
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4-8 year old children.  
 
Tables 3 and 4: Why does Wales have its own p-value, when a p-
value is also listed next to “Region”? 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

 

Reviewer Name  

 

Richard Pitman  

 

Institution and Country  

 

ICON Clinical Research  

 

England  

 

Please state any competing interests or state ‘None declared’:  

 

None declared  

 

Please leave your comments for the authors below  

 

This manuscript addresses an important aspect of vaccine policy design, namely the uptake achieved 

in a population, and is well written. The statistical methodology requires greater explanation however.  

 

Thank you for your feedback. We have added in further information about the statistical methods as 

recommended.  

 

p6 line 54: it is insufficient to simply refer to non parametric time to event methods without describing 

them.  

 

The text was edited to specify that the Cox Proportional Hazards models is a semi parametric time-to-

event model that does not make any assumption about vaccination uptake over the course of an 

influenza season. The covariates entered in the models were also specified more explicitly.  

 

p7 l13: The cox proportional hazard models used need to be described, at least in the supplementary 

material.  

 

The text was edited to specify all the covariates that were included in the models and why the models 

were fitted independently for each age group.  

 

p9 l10: changes in the uptake rate are reported without comment as to whether the changes are in 

any way significant. What for example is the significance of a change in uptake from 42.6% to 42.2% 

(p7 l12), if any?  

 

We acknowledge the presentation of the results lacked detail (thank you for pointing this out!). We 

edited the text and pointed to an increase or a decrease [even a “slight” increase/decrease] only when 

the 95% confidence intervals did not overlap.  
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"herd protection" p13 l20: this term refers specifically to reductions in incidence occurring at vaccine 

coverage rates above Vc when R is suppressed below 1. The authors should confirm that this is what 

they are referring to and how they calculated Vc, or else use the term "indirect effects" instead.  

 

This has been changed to “indirect protective effects”.  

 

"additional benefits" p13 l41": not really additional, increasing uptake in this group, who are clearly a 

subset of the whole population, was always an aim of this policy.  

 

This has been changed to “it appears that this new policy also increases vaccination coverage in 

high-risk groups of the paediatric population”  

 

Reviewer: 2  

 

Reviewer Name  

 

Mary P E Slack  

 

Institution and Country  

 

Griffith University  

 

Australia  

 

Please state any competing interests or state ‘None declared’:  

 

none declared  

 

Please leave your comments for the authors below  

 

This is a useful paper reporting on the uptake of childhood influenza vaccine in UK following the 

JCVI's recommendation to introduce universal influenza vaccination for children aged 2-17 years in a 

rolling programme.Although the uptake of universal influenza vaccine in school age children in the UK 

in 2013/14 and 2014/15 has already been reported by Pebody et al in Eurosurveillance ( 2014;19(22): 

20823 and 2015; 20 (39): pii=30029)these publications did not specifically investigate the uptake in at 

risk groups of children. The recommendation to give immunise at risk groups of children is long-

standing, but the uptake has always been poor.  

 

Thank you for your feedback.  

 

It would be useful to include discussion of possible reasons for the poor uptake of influenza 

vaccination in these groups- ?lack of awareness among health care professionals and parents, 

parental anxiety over safety, previous need for two injections 4-6 weeks apart etc.  

 

Thank you, we agree with this suggestion. Due to the focus on the data, this information was mainly 

referred to as factors from the referenced literature 11–17. We have edited the discussion to 

incorporate them now, which addresses this comments.  

 

The data shows not only an increased uptake in both healthy and at risk children in 2013-14 and then 

declined in 2014-15. The authors should speculate why this might have occurred ? publicity regarding 

the sub-optimal protection of influenza vaccine in 2014-15 as a result of antigenic drift in A (H3N2) 

component of influenza vaccines.Since LAIV are thought to provide broader protection against strains 
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that have undergone antigenic drift compared to the original virus strain in a vaccine, this may have 

been an unintended consequence of the media reports of the failure of flu vaccine to protect in the flu 

season 14-15.  

 

Please note the decrease from 2013–2014 to 2014–2015 is significant at the 5% level only in the 2–3 

year olds. Additionally, the decrease in 2–3 year olds without high-risk conditions is not significant at 

the 5% level after adjustment.  

 

Reviewer: 3  

 

Reviewer Name  

 

Martin Eichner  

 

Institution and Country  

 

University of Tübingen, Germany  

 

Please state any competing interests or state ‘None declared’:  

 

My company Epimos GmbH has developed mathematical models and simulations of pandemic and 

seasonal influenza for Glaxo Smith Kline and AstraZeneca. I do not perceive this as a competing 

interest, but wanted to disclose this fact anyway.  

 

Please leave your comments for the authors below  

 

This is a nice paper which shows the influence of the current change in recommendation on the 

vaccination coverage of children in the UK.  

 

Thank you for your feedback.  

 

Minor issues:  

 

(1) The authors should add something on the calculation of adjusted hazard ratios in the Methods.  

 

This has been added to the manuscript (as per reviewer 1’s comment).  

 

(2) It would be nice to see in the Methods at what time point the ages of the (vaccinated and 

unvaccinated) children were recorded.  

 

The age of the children was recorded on 1 September of the influenza season under investigation.  

 

(3) Typo in Conclusions: "than in 2t to 3 year-olds."  

 

This has been corrected  

 

(4) Typo in Table 3: "<0.0g01"  

 

This has been corrected  

 

(5) I stumbled when I read the very first line of the Introduction: "Influenza immunisation programmes 

have traditionally targeted those with clinical conditions predisposing them to a high risk of influenza 
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complications". I saw that this was my own fault, because in my mind I had introduced a comma 

before "predisposing" which completely distorted the meaning. Still it may be worth while to prevent 

readers like me from such errors by choosing a different formulation...  

 

Thank you for this feedback, this sentence has been changed to improve the clarity. It now reads 

“Influenza immunisation programmes have traditionally targeted those with clinical conditions that 

predispose them to a high risk of influenza complications.”  

 

(6) The fact that the vaccination coverage of non-target groups also increased is very interesting. It 

seems that parents of non-target children felt encouraged to vaccinate their children, too. This 

fascinating finding deserves more attention in the paper.  

 

The following sentence has been added to the discussion: “This finding suggests that general 

awareness of the importance of influenza vaccination may have been raised as a result of the 

childhood programme, either directly through materials relating to the programme or word of mouth.”  

 

Reviewer: 4  

 

Reviewer Name  

 

Jonathan D. Sugimoto, MHS, PhD  

 

Institution and Country  

 

Staff Scientist  

 

Center for Inference and Dynamics of Infectious Diseases  

 

Fred Hutchinson Cancer Research Center  

 

USA  

 

Please state any competing interests or state ‘None declared’:  

 

None declared  

 

Please leave your comments for the authors below  

 

Review of bmj-open-2015-010625  

 

Summary. The authors present an analysis of changes in influenza immunization coverage levels 

among a cohort of children 2-17 years-of-age living in the United Kingdom and whose primary care 

physicians report to a nationally-representative database. This open cohort was retrospectively 

assembled for the influenza epidemic seasons of 2012-2013, 2013-2014, and 2015-2015. Expanded 

universal immunization efforts were being implemented in the UK during the latter two seasons. The 

authors report encouraging increases in immunization coverage among children with medical 

conditions that place them at high-risk for influenza-associated complications. Dramatic increases in 

coverage levels were also observed among children who were not in a high-risk group.  

 

General Comments.  

 

This work represents a nice and needed addition to the literature regarding the impact that the 
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institution of universal influenza immunization policy has on actual vaccination coverage levels among 

children. The majority of my comments and suggested edits relate to the formatting and efforts to 

clarify the content of the manuscript. Yet, I do have one more general inquiry for the authors. From 

your description of the CPRD database, I receive the impression that information may be present that 

would allow you to characterize the occurrence of influenza-associated outcomes/endpoints in these 

children. If, in fact, you have access to that type of information, I would postulate that conducting an 

analysis that describes the observed increase in immunization coverage levels and the subsequent 

impact on influenza-associated clinical endpoints/outcomes would have a much larger impact on 

policy. Your manuscript, as currently presented, would certainly provide an important contribution to 

the literature, but I wonder if you might have higher impact with the addition of an effectiveness 

analysis.  

 

Thank you for your feedback. The effect of the universal influenza vaccination policy on influenza-

associated outcomes was not investigated in this study, which intended to investigate the effect on 

uptake of vaccination only. However, the impact of the programme on influenza-associated outcomes 

in the UK is being investigated in another study, which will be published later in the year. In addition, 

we did not have the relevant data extract.  

 

Specific Comments.  

 

Abstract  

 

Page 2, line 37: I find the term ‘geographic pilots’ a little vague, and I wonder if there might not be a 

more specific descriptor.  

 

Thank you. We have changed the terminology for readers to clarify the UK roll out of the programme 

in the manuscript.  

 

Page 2, line 55: This comment applies in general to the use of the term “clinical risk groups”. As is 

likely painfully obvious by now, I don’t live in the UK, so this might just represent my naiveté regarding 

standard medical terminology in the UK. Yet, I find the use of this term here in the Abstract to be a 

little vague. I wonder if one could replace this term with something like, “both in children with a high-

risk medical condition (….” In general, the term ‘clinical risk groups’ just describes the characteristic 

by which children are characterized and less the actual category to which a child is assigned, i.e., ‘no 

high-risk medical condition’ is itself a ‘clinical risk group’.  

 

This has been changed to “high-risk medical conditions” throughout the manuscript.  

 

Methods  

 

Page 6, lines 54-56: I ask that the authors provide some additional description and/or references for 

the non-parametric time-to-event methods used to estimate influenza immunization coverage in their 

cohort.  

 

This has been added to the manuscript (as per reviewer 1’s comment).  

 

Page 7, lines 8-11: I am curious as to why the authors chose to fit separate Cox models for each 

predictor of vaccination within an age group. Given the number of subjects that fall within each 

stratum in Table 1, I would venture that you have sufficient power to at least fit age-group specific Cox 

models that include all of the vaccination predictors. Whenever I see the use of multiple single-

predictor models, I am always worried that confounding may be present. Presentation of model fits 

that include all of the predictors of vaccination could certainly help to alleviate this potential challenge 
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to causal inference. If, in fact, the authors did include all of the predictors in a single model fit for each 

age-group, then I apologize for my misunderstanding and I would suggest tweaking the wording a 

little, as the word ‘separately’ may be causing confusion.  

 

We actually fitted multivariable models with all 4 covariates (season, sex, region, type of high-risk 

condition) and the interaction terms between season and the 3 other covariates in the model. We 

have edited the text to specify why we fitted independent models for each age group (because the 

specifications of the national vaccination programmes were a function of age and evolved over the 

three seasons).  

 

Results  

 

Page 9, line 14: As far as I can tell, Figure 1 only presents results stratified by high-risk medical 

condition, not stratified by age group.  

 

This has been changed to say “Vaccination rate by clinical risk group is also shown in Fig 1.”  

 

Page 9, line 56: The last sentence appears to be missing a word. My guess is that the word “for” is 

missing between the ‘rate’ and ‘age’.  

 

A comma has been added in as the sentence should read “vaccination rate, age group and season”.  

 

Discussion  

 

Page 11, line 27: It is my impression that this statement might be too strong given the evidence 

presented. As far as I can tell, the authors did not formally address the hypothesis that any increase in 

influenza immunization coverage observed during 2014-2015 was the result of the expansion of 

eligible ages to include children 4 years-old.  

 

This discussion of this point been changed to the following for clarification “The extension of the 

programme to 4 year olds in 2014–2015 likely contributed to the increased uptake in the 4–8 year old 

age group relative to the 2012–2013 season.”  

 

Page 11, line 29: I am assuming that “at risk” refers to children with a high-risk medical condition.  

 

This has been changed to “children with a high-risk medical condition”  

 

Page 12, line 24: ‘38% of vaccinated children’ should probably be rearranged to ‘38% of children 

vaccinated’.  

 

This has been changed as requested.  

 

Tables and Figure  

 

Table 2: The column headers “Children at risk” and “Other children” are too vague. I would suggest 

replacing these with descriptors that more explicitly delineate children with high-risk medical 

conditions and those children without these conditions.  

 

This has been changed to “high-risk medical conditions” throughout the manuscript.  

 

Table 2: The last row appears to be garbled and there is no footnote describing the meaning the the 

‘*’ symbol.  
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The asterisk refers to the result for the 4–8 age group in the 2014–2015 season. The layout of the last 

row has been edited for clarity.  

 

Tables 3 and 4: I find it hard to interpret from the footnote for ‘**’ the exact hypothesis test whose p-

value is being presented. For example, I am assuming that the categorical variable representing 

‘Region’ in the Cox models is in fact a set of 6 binary indicator variables (so called dummy variables). 

If my conjecture is correct, then I am assuming that p-value presented for ‘Region’ in the 2-3 year old 

children column represents a test of the hypothesis that all of the 6 hazard ratios for the interaction 

term between season and the Region-indicator variables are equal to 1.0. I would tend to interpret the 

current text of the footnote to indicate that a separate hypothesis test was conducted for each of the 6 

interaction terms.  

 

Categorical variables with more than two modalities (like region) were entered as such. It is true that 

SAS automatically created a set of 6 dummy variables to estimate the hazard ratios associated with 

each modality. But SAS also tested region as one effect (in order for SAS to do so, we specified the 

variable region in a class statement).  

 

Table 3: There appears to be a typo in the p-value for Wales among 4-8 year old children.  

 

This has been corrected.  

 

Tables 3 and 4: Why does Wales have its own p-value, when a p-value is also listed next to “Region”?  

 

The p values that are presented in the row as Wales are actually the p values for the region effect. 

The p values that are presented in the same row as the Region label (and followed by **) are p values 

for the interaction terms between season and region. 

VERSION 2 – REVIEW 

REVIEWER Martin Eichner 
University of Tübingen  
Germany 

REVIEW RETURNED 14-Jun-2016 

 

GENERAL COMMENTS No further revisions required.   

 

REVIEWER Jonathan D. Sugimoto, MHS, PhD 
Staff Scientist  
Center for Inference and Dynamics of Infectious Diseases  
Fred Hutchinson Cancer Research Center  
USA 

REVIEW RETURNED 01-Jun-2016 

 

GENERAL COMMENTS The authors have satisfactorily addressed my concerns and 
suggestions from the preceding review cycle.  
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