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VERSION 1 - REVIEW 

REVIEWER Quanyi Wang 
Institute for Infectious Disease and Endemic Disease Control, 
Beijing Center for Disease Prevention and Control, China 

REVIEW RETURNED 16-Oct-2015 

 

GENERAL COMMENTS I think that this was an interesting piece of work. The study provides 
some valuable additional information. I have some suggested 
revisions.  
1. If there was any previous research in this field and show your own 
view point in the introduction.  
2. How did you decide the sample size "30-cluster household 
surveys" and "210 children per county"?  
3. Although EPI performance is similar between project reference 
and non-project counties, but how can you guarantee the similarity 
in BCG scar and other sub-categories?  
4. "Project reference and non-project counties were poorly matched 
on some parameters, but local CDCs considered their respective 
EPIs qualitatively similar". Your result was conflict with local CDCs 
judgment. How to judge EPIs qualitatively similar? Show me your 
criteria and data.  
5. P values of key indicators between project reference and non-
project counties should be provide in Table 1. 

 

REVIEWER Abram Wagner 
University of Michigan, Ann Arbor, USA 

REVIEW RETURNED 19-Oct-2015 

 

GENERAL COMMENTS Overall, this is an interesting study which looks at how vaccination 
coverage changed over time in counties undergoing an intervention 
to reference counties in western China. I don’t see much literature 
on this area of China published in English, and I think the article 
makes an important contribution to our understanding of vaccination 
programs in China. Below are listed some of my reservations with 
the paper:  
 
Overall  
 
I don’t like how you have abbreviated meningococcal vaccines with 
a superscript c. I understand you trying to differentiate between 
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measles or measles-containing vaccines and meningococcal 
vaccines, but I would stick with “MCV”.  
 
 
You mention throughout the paper that the project only cost $14,000 
per county per year, but that local funds also were involved. I’d like 
more comprehensive information on cost, even if it is very vague. It 
just seems to me that local funds, manpower, etc. could add up in 
costs quite quickly, in which case this program wouldn’t be as 
scalable because it requires more buy-in from local governments.  
 
Do you have information on how many children of vaccinatable age 
(say <6) are in each county? That might be useful information for 
evaluating this project as well.  
 
 
Abstract  
Line 14: I would either say “related knowledge” or “caregiver 
knowledge” but not “related caregiver knowledge” because it’s 
ambiguous what related refers to.  
 
Introduction  
Line 7: in this first sentence insert “worldwide” or ”global”, etc. 
somewhere to make it clear that you are referring to the global EPI 
system.  
 
Methods  
 
It sounds like you just took a convenience sample of counties and 
made sure that they had appropriate characteristics (GDP/capita, 
various vaccination outcomes). I think that’s okay, especially when 
the unit of intervention is some geographical location. But I want you 
to put in that this is a “convenience” (or maybe “purposive”) sample 
of counties. –unless I’m missing something, in which case describe 
more clearly (“random”, “systematic” sample, etc.).  
 
Page 8 line 49: you mention using PPS selection for households and 
then explain the two-stage sampling technique. How were the 
clusters selected? Random or systematic, based on population size 
(and if so, what age-range of population)?  
 
Page 10 lines 11, 14, etc.: use a plural verb after data.  
 
I want more information on your model building here. You mention in 
the results not inputting maternal education or age into final model. 
Why? Was this a significance thing, issue with data quality?  
   
 
Table 5  
 
I would at least put Tibetan in brackets after Zang just because I 
don’t think many people outside of China are aware of that term. I 
would also like “other ethnicity” to be the last row in that grouping.  
 
Because it has no interpretation, I recommend removing “Constant” 
as a row.  
 
How you have it is okay, but I’d prefer the columns to be ordered: 
OR, 95% LI, 95% UI, chi-square, P-value. I don’t think you need the 
beta, because it is redundant information given your OR.  
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I would also like a separate column (first?) of “count” where you list 
the number of people in each category. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1 
 
Quanyi Wang - Institute for Infectious Disease and Endemic Disease Control, Beijing Center for 
Disease Prevention and Control, China 
 
I think that this was an interesting piece of work. The study provides some valuable additional 
information. I have some suggested revisions. 
 

1. If there was any previous research in this field and show your own view point in the 
introduction. 

 
The paper evaluates the outputs of an original pilot project with a unique design involving multiple 
sectors (health, education, local government and others – as detailed in the Web-annex 1). To our 
knowledge, no other multisectoral approaches to improving the EPI have been implemented in China, 
and this pilot has not previously been evaluated, so there were no comparisons to mention in the 
Introduction. However, we acknowledge that such a multisectoral approach differs from routine EPI 
strengthening involving only the health sector and that this should be highlighted. Accordingly, we 
have inserted new text in the Introduction (end of paragraph 3) explaining the rationale for the project 
approach, with a supporting reference. We have also reported two other studies using a 
communication approach to improving EPI coverage in rural China, and another study reporting the 
outputs of a similar project in Guizhou.  
 

2. How did you decide the sample size "30-cluster household surveys" and "210 children per 
county"? 

 
The survey methodology applied the standards recommended by WHO, as cited in the paper.  This 
citation explains the statistical rationale for the 30 x 7 cluster survey of EPI coverage, and available at 
the following URL: http://apps.who.int/iris/bitstream/10665/69087/1/WHO_IVB_04.23.pdf.  
 

3. Although EPI performance is similar between project reference and non-project counties, but 
how can you guarantee the similarity in BCG scar and other sub-categories? 

 
In the manuscript we state that the coverage findings of the 2006 baseline survey were similar to the 
administrative coverage in 2004, and we used the administrative coverage from 2004 as the baseline 
in the non-project counties. We already state: "Surveyed baseline coverage in most project counties 
was close to the administrative data provided (table 1), encouraging cautious use of administrative 
data for non-project counties."  
  
We also refer the reviewer to the extensive answer on matching provided in answer to question 4 
below, and to our caution on the claim that the project had an impact on routine vaccine coverage - as 
already mentioned in the Discussion: "EPI performance in all counties in 2004 was only based on 
administrative data; this can be unreliable in poor rural areas, so selection of a non-project county 
relied on provincial authorities’ overall perspectives on county EPI staff performance, as well as more 
objective population and economic data. This was the best alternative to including more non-project 
counties or surveying non-project counties at baseline, neither of which was possible. We fully 
acknowledge that the project’s impact on routine vaccine coverage is epidemiologically tenuous due 
to the lack of equivalent survey data from non-project areas at baseline, but on balance feel the 
evidence allows confidence in our interpretation. " 
  
We have already pointed out that the main claim to project impact was based on the KAP survey and 
the new vaccine coverage, both of which clearly favour the project counties. 
 

4. "Project reference and non-project counties were poorly matched on some parameters, but 
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local CDCs considered their respective EPIs qualitatively similar". Your result was conflict with 
local CDCs judgment. How to judge EPIs qualitatively similar? Show me your criteria and data. 

 
Upon commencing the project’s final appraisal in 2010, we established five criteria for selecting the 
non-project counties, but were told by local EPI officials that the requested data were not available for 
the 2004 baseline. Like the project reference counties, non-project counties were “national poverty 
counties”, were in the same prefecture and had the same geomorphic state. Instead, in each province 
we asked them to select a non-project county whose EPI performance was close to the average EPI 
performance of the four project counties at baseline – i.e. the same as or better than the poorest 
performance in the four project counties, and which was qualitatively and quantitatively similar in other 
aspects. The qualities we asked them to consider in selecting the non-project county were: staff 
working attitude, staff skill and ability, local government support, EPI accessibility, preferred location 
for maternity (delivery) care, GDP per capita and access to transport. Again, for most of these 
characteristics there was limited data because of the poor status of local data at county level in 
western China. Local officials weighed up these and other factors, but it was not a scientific process. 
However, by choosing a non-project county whose EPI performance was not worse than the project 
counties, we felt it reasonable to assume that the effect of the project would not be overstated. 
 
We would like to make one other point about this issue, which we acknowledge is an important one 
for our paper. First, we could have simply omitted the non-project county data from the paper, making 
it a simple “before and after” analysis among project counties – hence at risk of rejection because of 
inability to prove that secular changes were not responsible for the observed improvements. For 
reasons stated in the Discussion (related to the almost universal higher coverage of newly introduced 
vaccines, and the better parental knowledge in project counties (despite government initiatives 
occurring in all counties)), we feel that attribution to the project is fair. Moreover, the performance of 
the EPI in non-project counties was similar to or better than the level of the four project counties at 
baseline, and better than the worst of them. By contrast, at follow up, in each province, the worst 
performing project county in each province was almost universally better than the non-project county, 
again suggesting an influence of the project. We now also state this in the Discussion. 
 
Because of the connotations implied by the word “matched”, we have decided to omit this term in the 
manuscript, and instead refer to the non-project counties simply as “representative” of the EPI 
performance in the four project counties in each province and useful for “comparison”, according to 
local staff.  
 
5.      P values of key indicators between project reference and non-project counties should be provide 
in Table 1. 
 
Please refer to the answer to question 4 above. As we are no longer claiming that the non-project 
counties are “matched” we feel it will be distracting to readers to provide indications of whether the 
project and non-project counties are statistically similar or not. We hope the reviewer’s local 
knowledge will yield agreement with our perspective that statistical matching of locations on 
numerous indicators is difficult in western China.  
 
Reviewer: 2 
 
Abram Wagner - University of Michigan, Ann Arbor, USA 
 
Overall, this is an interesting study which looks at how vaccination coverage changed over time in 
counties undergoing an intervention to reference counties in western China. I don’t see much 
literature on this area of China published in English, and I think the article makes an important 
contribution to our understanding of vaccination programs in China. Below are listed some of my 
reservations with the paper. 
 

1. I don’t like how you have abbreviated meningococcal vaccines with a superscript c. I 
understand you trying to differentiate between measles or measles-containing vaccines and 
meningococcal vaccines, but I would stick with “MCV”. 

 
Indeed, we were trying to differentiate it from the commonly-used MCV. We have changed it to MenV 
and hope this is satisfactory. 
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2. You mention throughout the paper that the project only cost $14,000 per county per year, but 

that local funds also were involved. I’d like more comprehensive information on cost, even if it 
is very vague. It just seems to me that local funds, manpower, etc. could add up in costs quite 
quickly, in which case this program wouldn’t be as scalable because it requires more buy-in 
from local governments. 

 
We have tried, but could not pull together information on the total amount of funds available to each 
county for the EPI during the project period. However, we have inserted new text (in the penultimate 
paragraph of the Discussion) explaining our perspective that the multiple sources of EPI funding 
(national, local, ad-hoc), for various aspects of the program (now listed in the new text), and the 
engagement of multiple sectors (potentially diluting the manpower costs mentioned), along with the 
general increase in Chinese government support for public health – should all enable a program like 
this one to be scaled up. As now mentioned in the Introduction and promoted by the cross-sectoral 
approach to the Sustainable Development Goals (which China supports), such a “health in all 
policies” approach should increasingly become the norm for public health, with fund allocation 
following accordingly.  
 
Based on the query, however, we are considering dropping the description of project inputs as 
“inexpensive” and “affordable” from the abstract. We seek guidance on this. 
 

3. Do you have information on how many children of vaccinatable age (say <6) are in each 
county? That might be useful information for evaluating this project as well. 

 
Thank you for this suggestion. The population figures are provided in table 1. We have inserted a 
sentence after the new text on costs mentioned above, mentioning the size of the annual birth cohort 
as a percentage of the total population. 
 
Abstract 
Line 14: I would either say “related knowledge” or “caregiver knowledge” but not “related caregiver 
knowledge” because it’s ambiguous what related refers to. 
 
We have deleted the word “related”. Thank you. 
 
Introduction 
Line 7: in this first sentence insert “worldwide” or ”global”, etc. somewhere to make it clear that you 
are referring to the global EPI system. 
 
We have inserted the word “global”. Thank you. 
 
Methods 
 
It sounds like you just took a convenience sample of counties and made sure that they had 
appropriate characteristics (GDP/capita, various vaccination outcomes). I think that’s okay, especially 
when the unit of intervention is some geographical location. But I want you to put in that this is a 
“convenience” (or maybe “purposive”) sample of counties. –unless I’m missing something, in which 
case describe more clearly (“random”, “systematic” sample, etc.). 
 
Thank you for the question. The selection was based on the criteria listed in the first paragraph of the 
Method section. We have inserted a new sentence to indicate that local CDC staff were instructed to 
select counties considered representative of average EPI performance based on these criteria. We 
have used the word “purposive” as there was nothing to do with “convenience” among the criteria 
used. 
 
Page 8 line 49: you mention using PPS selection for households and then explain the two-stage 
sampling technique. How were the clusters selected? Random or systematic, based on population 
size (and if so, what age-range of population)? 
 
We followed the WHO Immunisation coverage cluster survey – Reference manual available at URL: 
http://apps.who.int/iris/bitstream/10665/69087/1/WHO_IVB_04.23.pdf. The instructions on page 47 
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explain the method: “For a “two-stage sample” the m clusters are selected from the M available 
clusters at the first stage. At the second stage, ni sampling units are selected, using probability 
sampling techniques (including simple random sampling and systematic sampling), from the ith 
cluster, i = 1, ..., k, ..., m. Hence samples of size n1, n2 , ..., mk, ..., nm are selected from N1, N2 , ..., 
Nk ..., Nm sampling units comprising the frames of each of the selected clusters.”  
 
Lists of all villages in each county were prepared. Ordering of villages in the list was by geographic 
distance from the county centre. The total population in each village was listed, along with the 
cumulative total population in the list. A random starting point for village selection was selected using 
a bank-note serial number. The village whose population in the cumulative list matched the serial 
number was selected. The next village was chosen by calculating an interval (total county 
population/30) and jumping forward by this interval for the next successive village etc., and going 
back to the beginning until a total of 30 villages were selected, per county. This method includes all 
villages in the sampling frame, and weights the probability of selection by village population size 
(which ranged from several hundred to 8000). 
 
The second stage involved random selection of a household in each selected village, using household 
numbers (supplied by the local leader) and a banknote serial number again. The nearest age-
appropriate child was selected (based on a list held by the village health worker), followed by the next 
closest, and then the next until seven children were selected. 
 
Page 10 lines 11, 14, etc.: use a plural verb after data. 
 
Done. 
 
I want more information on your model building here. You mention in the results not inputting maternal 
education or age into final model. Why? Was this a significance thing, issue with data quality? 
 
In the statistical method applied potential influences on EPI coverage were first assessed using the 
Wald test in a univariate backwards regression process. This tests the association of each individual 
variable while controlling for the others. Those variables significantly associated (p≤0.10) with EPI 
coverage at this stage were retained in the final regression model. This is a standard approach to 
multivariate analysis using logistic regression – we have inserted new text in the last sentence of the 
Method section. 
 
Maternal education and age were not significantly associated in the first stage and so were dropped 
from the final model. In fact, among the caregivers surveyed only 45% were the child’s mother, the 
remainder being the father, or another relative or person. Among the mothers, most had only 
completed elementary school, probably affecting the statistical test’s ability to differentiate coverage 
by maternal education level. Among all caregivers, only 63% had finished elementary school, and 
only 30% finished junior middle school. We ran the model again using all caregiver's education level 
but the result was the same. A new sentence has been inserted in the final paragraph of the Results 
section accordingly. 
 
Table 5 
I would at least put Tibetan in brackets after Zang just because I don’t think many people outside of 
China are aware of that term. I would also like “other ethnicity” to be the last row in that grouping.  
 
Done 
 
Because it has no interpretation, I recommend removing “Constant” as a row.  
 
Done 
 
How you have it is okay, but I’d prefer the columns to be ordered: OR, 95% LI, 95% UI, chi-square, P-
value. I don’t think you need the beta, because it is redundant information given your OR.  
 
Done 
 
I would also like a separate column (first?) of “count” where you list the number of people in each 
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category.   
 
Inserted 
 

VERSION 2 – REVIEW 

REVIEWER Abram Wagner 
University of Michigan, Ann Arbor, USA 

REVIEW RETURNED 10-Jan-2016 

 

GENERAL COMMENTS Thank you for your comprehensive revisions. You asked in your 
revisions on if you can still use "affordable" in the abstract given the 
difficulty in determining cost of the intervention. I think that's okay, 
but if you wanted a synonym "low-cost" would also work.  
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