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ARTICLE DETAILS 

TITLE (PROVISIONAL) Vaccination Coverage and Out-of-Sequence Vaccinations in Rural 

Guinea-Bissau: An Observational Cohort Study 

AUTHORS Hornshøj, Linda; Benn, Christine; Fernandes, Manuel; Rodrigues, 
Amabelia; Aaby, Peter; Fisker, Ane 

 

VERSION 1 - REVIEW 

REVIEWER Oyo-Ita, Angela 
University of Calabar, Nigeria 

REVIEW RETURNED 09-Jul-2012 

 

THE STUDY Is the standard of written English acceptable for publication? Yes, 
but for a few grammatical errors  
Are the references up to date and relevant (if not, please provide 
details of significant omissions)? Yes, but most references on non-
specific effects of vaccines are derived from studies from the same 
locality. Are there studies on these effects from other settings?  
Do any supplementary documents e.g. a CONSORT checklist, 
contain information that should be better reported in the manuscript 
or raise questions about the works? WHO ref manual for 
immunization cluster survey has indicators of coverage that are very 
useful such as drop-out rate 

RESULTS & CONCLUSIONS Do the results answer the Research question? Partially; other 
indicators mentioned above are lacking  
Are they credible? Use of recall presents high risk of bias as the 
child gets older than 12 months. Particularly so when multiple dose 
antigens like OPV, DTP are involved  
Are the interpretation and conclusion warranted by and sufficiently 
derived from / focused on? Partially. There is need to incorporate 
salient indicators of coverage. The target population for childhood 
immunization coverage survey is usually 12 -23 months. That the 
target is 12months as stated under “implications” is misleading as 
this may be peculiar to specific regions only and not global. 

REPORTING & ETHICS Is the article reported in line with the appropriate reporting statement 
or checklist, e.g. CONSORT? No; not in keeping with WHO 
immunization survey reporting format  
Are research ethics e.g. content, ethical approval, addressed 
appropriately? Ethical issues not addressed 

GENERAL COMMENTS The report on the coverage should reflect other indicators of vaccine 
coverage and should also indicate proportion of data that are card 
based and or history based. Recall bias is high particularly when 
ascertaining coverage of multiple dose antigens and when the 
period of recall is as long as 35 months. Disaggregating the data 
based on source will make it more reliable.  
 
Data presentation should be done using only one format i.e. each 
data set could be presented either in tabular or graphical format not 
both.   
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REVIEWER Professor Peter Ndumbe  
Programme Area Coordinator  
Research, Publications and Library Services 
I have no competing interests 

REVIEW RETURNED 17-Jul-2012 

 

RESULTS & CONCLUSIONS the discussion did not throw any light on whether or not it mattered 
to give the vaccines according to the established schedule. Would 
giving the vaccines after 12 months affect the epidemiology of the 
diseases in any way? Vaccination coverage is intended to be a 
proxy of protection from infection and until a control study is done, 
one may not simply say that determining coverage at 24 months is 
as good as 12 months. It is incorrect to state that the current policy 
is not to vaccinate children above 12 months of age. The calendars 
have provided the possibilty for a second dose in measles which 
may be given after 12 months. 

REPORTING & ETHICS This is a vaccination coverage survey which traditionally does not 
require ethical clearance. 

GENERAL COMMENTS The authors need to make a distinction between a vaccination 
calendar and its application on the field. This study shows that out-
of-sequence vaccination is common. This however does not mean 
that it does not matter to have a calendar unless it can be proven 
that there is no difference in disease incidence in populations that 
follow the calendar strictly and those that do not for the same level of 
exposure. This needs to be discussed.  

 

REVIEWER Dr Charles Shey Wiysonge  
Senior Researcher and Programme Manager  
Vaccines for Africa Initiative, University of Cape Town  
South Africa  
 
I have no competing interests. 

REVIEW RETURNED 22-Jul-2012 

 

THE STUDY A few areas need to be edited, e.g. delete the second “by” on page 6 lines 
38-39; replace “was” with “were” on page 7 lines 6-7. 

RESULTS & 
CONCLUSIONS 

1. This is a very relevant study and presents important data. The study raises 
a pertinent question: what is the optimal EPI schedule for low-income 
countries?  
 
2. My main concern with the study is the interpretation of the data by the 
authors. One of the aims of the GIVS, which the authors cite on page 4 (lines 
20-25), is “to expand immunisation beyond infancy to other age groups to 
maximise the impact of existing vaccines.” In addition, WHO currently 
recommends (1) more vaccines beyond the traditional vaccines mentioned in 
this study, i.e. BCG, OPV, DTP, and first dose of MV; and (2) vaccines to be 
given beyond the first year of life (including in low and middle-income 
countries) e.g. a booster dose of measles in the second year of life and 
tetanus plus reduced-strength diphtheria vaccine (Td) at school entry. 
http://www.who.int/immunization/policy/Immunization_routine_table2.pdf  
 
Therefore the assertion by authors that current policies limit vaccination to 
children below 12 months of age (see page 3, lines 23-25; page 10, lines 32-
35) is not true and needs to be revised. Inclusion of new and underutilised 
vaccines and booster doses beyond 12 months of age (including a measles 
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second dose) into EPI depends on a country’s resources. The GAVI Alliance 
provides resources for countries to do this, depending specified terms and 
conditions set by the agency.  
 
3. I would expect the findings that many children receive vaccines “out-of-
sequence” and that sequence of vaccines affect child survival to lead to 
recommendations for a robust monitoring and evaluation framework to be an 
integral component of all EPI programmes.  
 
4. On page 10, lines 16-25, the authors state that “the emphasis on DTP3 
leads to more focus on DTP3 and less focus on measles vaccine. It is often 
used by funding agencies such as the Global Alliance for Vaccines and 
Immunizations (GAVI) to evaluate programme performance and improvement 
of vaccination coverage is often linked to additional funding. As a result many 
African countries now have a lower coverage of MV than DTP3.This is 
unfortunate.” I do not agree with these statements, which I find misleading. 
There is no doubt that African countries need to increase their vaccination 
coverage including MV coverage; to prevent the outbreaks that many of them 
have experienced in the last few years. However, the use of DTP3 as a 
surrogate measure of the performance of EPI programmes (which predates 
the formation of the GAVI Alliance) is not the cause of the low coverage with 
the first MV dose. As shown by the authors themselves (see page 7, lines 37-
40), coverage with vaccines given earlier in life tends to be higher than those 
given later. 

REPORTING & 
ETHICS 

I did not see statement about ethical approval 

 

REVIEWER Olalekan A. Uthman  
Principal Researcher  
Center for Evidence-based Global Health 
 
Competing interests: None to declare 

REVIEW RETURNED 24-Jul-2012 

 

THE STUDY The source population is from small rural areas in Guinea-Bissau. It 
is unlikely that the findings can be generalizable at population-level. 
However, this is acknowledged as one of the the study limitation. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: Angela Oyo-Ita  

University of Calabar, Nigeria  

 

Is the standard of written English acceptable for publication? Yes, but for a few grammatical errors  

Are the references up to date and relevant (if not, please provide details of significant omissions)? 

Yes, but most references on non-specific effects of vaccines are derived from studies from the same 

locality. Are there studies on these effects from other settings?  

 

LH: The field of non-specific effects of vaccines is still relatively new and has not been extensively 

examined by other groups than the Bandim Health Project (BHP). BHP’s work has mainly been 

carried out in Guinea-Bissau, but references to studies of non-specific effects from other settings 

(such as Gambia, Senegal, Malawi, Sudan & Kinshasa, Bangladesh and India) have been provided in 

the introduction: “Studies from Guinea-Bissau and other low-income countries suggest that the routine 

vaccinations have effects on mortality beyond that of protecting against the target disease. These 

effects are referred to as non-specific effects (NSE). BCG and MV have beneficial effects in lowering 
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overall child morbidity and mortality,[6-18] whereas DTP may be associated with increased morbidity 

and mortality.[7-9,11,12,17-21] The NSEs depend on the most recent vaccine and giving vaccines 

out-of-sequence may therefore affect child mortality. Worryingly several studies have shown that DTP 

given together with MV or after MV is associated with increased child morbidity and mortality.[9-

13,19,21-23] ”[page 4-5]  

 

Do any supplementary documents e.g. a CONSORT checklist, contain information that should be 

better reported in the manuscript or raise questions about the works? WHO ref manual for 

immunization cluster survey has indicators of coverage that are very useful such as drop-out rate.  

Do the results answer the Research question? Partially; other indicators mentioned above are lacking  

 

LH: We have added the DTP1/DTP3 and BCG/MV dropout rates in the results section: “The drop-out 

rate between DTP1 and DTP3 was 24% and the dropout rate between BCG and MV was 31%.”[page 

7]  

 

Are they credible? Use of recall presents high risk of bias as the child gets older than 12 months. 

Particularly so when multiple dose antigens like OPV, DTP are involved  

 

LH: It is unclear to us what the reviewer means. We have not used recall; our evaluation is based on 

vaccination cards seen with specific dates. We agree that recall data lack may be less reliable 

especially with regard to older children.  

 

Are the interpretation and conclusion warranted by and sufficiently derived from / focused on? 

Partially. There is need to incorporate salient indicators of coverage. The target population for 

childhood immunization coverage survey is usually 12 -23 months. That the target is 12months as 

stated under “implications” is misleading as this may be peculiar to specific regions only and not 

global.  

 

LH: The vaccination coverage reported by all countries to the WHO and the data presented by the 

WHO are pertaining to vaccinations received during the first year of life, which in turn may focus 

vaccination services to this age group. We have emphasised this in the discussion.[page 10]  

 

Is the article reported in line with the appropriate reporting statement or checklist, e.g. CONSORT? 

No; not in keeping with WHO immunization survey reporting format  

 

LH: Since this is not a WHO immunization survey, but a research paper we have not followed the 

WHO immunization survey reporting format.  

 

Are research ethics e.g. content, ethical approval, addressed appropriately? Ethical issues not 

addressed  

 

LH: We have added in the text: “Ethical approval - No ethical approval has been sought for this study 

as its data is observational and derived from the Bandim Health Project’s HDSS which has been in 

place in Guinea-Bissau since 1978 and is conducted by request from the Guinean Ministry of 

Health.”[page 12]  

 

The report on the coverage should reflect other indicators of vaccine coverage and should also 

indicate proportion of data that are card based and or history based. Recall bias is high particularly 

when ascertaining coverage of multiple dose antigens and when the period of recall is as long as 35 

months. Disaggregating the data based on source will make it more reliable.  

 

LH: Please see the above replies about recall data and drop out rates.  

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2012-001509 on 19 N

ovem
ber 2012. D

ow
nloaded from

 

http://bmjopen.bmj.com/


 

Data presentation should be done using only one format i.e. each data set could be presented either 

in tabular or graphical format not both.  

 

LH: Figure 3 has been omitted. In figure 4 (now figure 3) the vaccine coverage by 12 months of age is 

also presented in the diagram alongside the coverage by 24 months to graphically support and 

illustrate the increase.  

 

See also attached.  

 

Reviewer: Professor Peter Ndumbe  

Programme Area Coordinator  

Research, Publications and Library Services  

WHO Regional Office for Africa  

Congo  

 

I have no competing interests  

 

The discussion did not throw any light on whether or not it mattered to give the vaccines according to 

the established schedule. Would giving the vaccines after 12 months affect the epidemiology of the 

diseases in any way? Vaccination coverage is intended to be a proxy of protection from infection and 

until a control study is done, one may not simply say that determining coverage at 24 months is as 

good as 12 months. It is incorrect to state that the current policy is not to vaccinate children above 12 

months of age. The calendars have provided the possibility for a second dose in measles which may 

be given after 12 months.  

 

LH: Deviation from the recommended schedule as far as the sequence of vaccinations definitely 

matters as several studies indicate that out-of-sequence vaccinations have a negative effect on 

overall child morbidity and mortality. We have added the following paragraph: “Currently the 

evaluation of the vaccination program does not take the frequency of out-of-sequence vaccinations 

into account. Several studies have indicated that out-of-sequence MV and DTP vaccinations have a 

negative effect on both child morbidity and mortality[9-13,19,21-23]. The frequency of out-of-

sequence vaccinations should therefore be included as an indicator of the performance of routine 

vaccination programmes. ”[page 11]  

 

LH: It has not been our intention to indicate that determining vaccination coverage by 24 months is as 

good as by 12 months – the assessments by 12 and 24 months have different purposes. We have 

used coverage by 24 months of age to determine the number of children that have not been 

vaccinated by 12 months of age, but would be vaccinated if given additional 12 months. This also 

illustrates the effect of limiting vaccines to children less than 12 months of age. The MV coverage 

would be most affected and this would lead to more children being susceptible to measles infection 

and the risk of epidemics would increase. Also, children would be left without the beneficial non-

specific effects found for MV. This is further clarified in the discussion.[page 10]  

 

LH: The reviewer is right that it is not WHO policy not to give MV after 12 months. However, the actual 

implementation on the ground is different. The MV booster is not given in Guinea-Bissau at present; 

the MV coverage has not reached the criterion for implementation, which is > 80%. Apart from the 

routine vaccinations MV may become available to children in Guinea-Bissau through MV campaigns. 

The implementation policy has now shifted towards not providing routine vaccinations to children after 

12 months of age as the doses would be categorised as wasted. It is our understanding that this 

policy is also implemented elsewhere in Africa, as we have for instance observed it during a field visit 

in Burkina Faso. We have modified the implications section of the discussion to make this point 
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clear.[page 10 ]  

 

This is a vaccination coverage survey which traditionally does not require ethical clearance.  

 

The authors need to make a distinction between a vaccination calendar and its application on the 

field. This study shows that out-of-sequence vaccination is common. This however does not mean 

that it does not matter to have a calendar unless it can be proven that there is no difference in disease 

incidence in populations that follow the calendar strictly and those that do not for the same level of 

exposure. This needs to be discussed.  

 

LH: We did not mean to suggest that the vaccination schedule can be disregarded. Our intention was 

to highlight that it may be problematic if the vaccination schedule for DTP and MV is not followed, as 

several studies suggest that out-of sequence vaccinations with DTP being administered after MV 

have negative effects on child morbidity and mortality.  

 

Reviewer: Dr Charles Shey Wiysonge  

Senior Researcher and Programme Manager  

Vaccines for Africa Initiative, University of Cape Town  

South Africa  

 

I have no competing interests.  

 

A few areas need to be edited, e.g. delete the second “by” on page 6 lines 38-39; replace “was” with 

“were” on page 7 lines 6-7.  

 

LH: Corrected as suggested  

 

1. This is a very relevant study and presents important data. The study raises a pertinent question: 

what is the optimal EPI schedule for low-income countries?  

 

2. My main concern with the study is the interpretation of the data by the authors. One of the aims of 

the GIVS, which the authors cite on page 4 (lines 20-25), is “to expand immunisation beyond infancy 

to other age groups to maximise the impact of existing vaccines.” In addition, WHO currently 

recommends (1) more vaccines beyond the traditional vaccines mentioned in this study, i.e. BCG, 

OPV, DTP, and first dose of MV; and (2) vaccines to be given beyond the first year of life (including in 

low and middle-income countries) e.g. a booster dose of measles in the second year of life and 

tetanus plus reduced-strength diphtheria vaccine (Td) at school entry. 

http://www.who.int/immunization/policy/Immunization_routine_table2.pdf  

 

Therefore the assertion by authors that current policies limit vaccination to children below 12 months 

of age (see page 3, lines 23-25; page 10, lines 32-35) is not true and needs to be revised. Inclusion of 

new and underutilised vaccines and booster doses beyond 12 months of age (including a measles 

second dose) into EPI depends on a country’s resources. The GAVI Alliance provides resources for 

countries to do this, depending specified terms and conditions set by the agency.  

 

LH: As discussed above booster MV or booster DTP are not implemented in Guinea-Bissau. We have 

been more careful to distinguish between official WHO policy and local implementation policy as far 

as limiting of vaccinations to children aged <12 months.  

 

3. I would expect the findings that many children receive vaccines “out-of-sequence” and that 

sequence of vaccines affect child survival to lead to recommendations for a robust monitoring and 

evaluation framework to be an integral component of all EPI programmes.  
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LH: This is our hope as well. BHP has evaluated the real life impact of the implementation of 

childhood interventions for many years, but so far our impact on policy makers has been limited. We 

do hope that the present report will stimulate more research in this area and draw attention to the 

problem. To start the discussion we have added our recommendations in the conclusion: “We suggest 

that vaccination coverage should also be reported by 24 months of age to encourage vaccination of 

older children and that the proportion of children receiving DTP with or after MV should be the central 

performance indicator “[page 11].  

 

4. On page 10, lines 16-25, the authors state that “the emphasis on DTP3 leads to more focus on 

DTP3 and less focus on measles vaccine. It is often used by funding agencies such as the Global 

Alliance for Vaccines and Immunizations (GAVI) to evaluate programme performance and 

improvement of vaccination coverage is often linked to additional funding. As a result many African 

countries now have a lower coverage of MV than DTP3.This is unfortunate.” I do not agree with these 

statements, which I find misleading. There is no doubt that African countries need to increase their 

vaccination coverage including MV coverage; to prevent the outbreaks that many of them have 

experienced in the last few years. However, the use of DTP3 as a surrogate measure of the 

performance of EPI programmes (which predates the formation of the GAVI Alliance) is not the cause 

of the low coverage with the first MV dose. As shown by the authors themselves (see page 7, lines 

37-40), coverage with vaccines given earlier in life tends to be higher than those given later.  

 

LH: In our experience, the coverage of DTP has increased over that of MV in many places after DTP3 

was introduced as a marker. We have elaborated on this in the discussion section. [page 10]  

 

I did not see statement about ethical approval  

 

LH: We have added in the text: “Ethical approval - No ethical approval has been sought for this study 

as its data is observational and derived from the Bandim Health Project’s HDSS which has been in 

place in Guinea-Bissau since 1978 and is conducted by request from the Guinean Ministry of 

Health.”[page 12]  

 

Reviewer: Olalekan A. Uthman  

Principal Researcher  

Center for Evidence-based Global Health  

Nigeria  

 

Competing interests: None to declare  

 

The source population is from small rural areas in Guinea-Bissau. It is unlikely that the findings can be 

generalizable at population-level. However, this is acknowledged as one of the study limitation.  

 

LH: The villages followed through the HDSS of the Bandim Health Project were selected randomly as 

representative for the population. In the article summary we have acknowledged that it may not be 

representative of other low-income countries. 

VERSION 2 – REVIEW 

REVIEWER Charles Shey Wiysonge  
Senior Researcher & Programme Manager  
Vaccines for Africa Initiative  
University of Cape Town  
South Africa 
No conflicts of interest. 

REVIEW RETURNED 20-Oct-2012 
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- The reviewer completed the checklist but made no further comments. 

REVIEWER Olalekan A. Uthman, Center for Evidence-based Global, Nigeria  
 
No competing interest 

REVIEW RETURNED 20-Sep-2012 

 

- The reviewer completed the checklist but made no further comments.  
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