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VERSION 1 - REVIEW 

REVIEWER Srinivas Goli 
Jawaharlal Nehru University (JNU), India 

REVIEW RETURNED 19-Mar-2016 

 

GENERAL COMMENTS I had an opportunity to read this paper on ‘Maternal mortality and 
impoverishment among rich and poor adolescent girls in India and 
Niger: a modelling study’. Though, the attempt to investigate 
maternal mortality and impoverishment arising out of its related care, 
is a convincing issue, but the paper seriously lacks in the 
authenticity of its methods and analytical approach. Some of the 
important issues I have highlighted below:  
 
1) Typically the Maternal Mortality Estimates in the official reports of 
India and Nigeria gives for the age group 15-49 years. The Authors 
says that they have taken relative risks reported in the official reports 
have been applied in the adolescent population (15-19 years) to find 
Maternal mortality risk by the different economic groups, for me 
looks like a disastrous attempt. The procedure how the maternal 
mortality risks from SRS (in the case of India) have applied to 
different economic groups is not clear from the description is given in 
Methods section.  
2) Some of the previous literature like Bonu et al. (several years) 
and Mohanty and Srivastava (2012) which have used NSSO and 
DLHS respectively for estimating catastrophic expenditure in 
delivery in India have serious lacunas regarding data sets used and 
the nature of data collected, in particularly for delivery care 
expenditure. Using such type of previous estimates and modelling 
further to find the impoverishments is worrying.  
3) Both data source and methods are not clear.  
4) Moreover, the assumptions and procedures adopted in the both 
estimation of maternal mortality and catastrophic expenditure is not 
convincing and not clearly explained.  
5) This paper neither brought novelty in the estimation of maternal 
mortality nor in the estimation of Catastrophic Expenditure.  
6) Overall, the paper is not convincing from its modelling approach 
and not contributing anything new to the existing knowledge on the 
subject. 
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REVIEWER Ekechi Okereke 
Abt Associates Nigeria 

REVIEW RETURNED 01-Jun-2016 

 

GENERAL COMMENTS General Comments: 
 
This study explores maternal mortality and impoverishment among 
adolescent girls in low and middle-income countries using two 
country cases i.e. Niger and India as well as the impact of increasing 
the education of young girls on reducing maternal mortality and 
impoverishment. Utilizing a modeling approach, it attempts to 
examine the socio-economic distribution of health outcomes, with 
maternal mortality as a focus, to provide insights for policy makers. 
In my opinion, the findings from the study are quite interesting and 
provide ‘food for thought’ to policymakers involved in poverty, youth 
and gender (PGY) issues especially vis-à-vis resource allocation. It 
should also be relevant to countries and organizations striving to 
equitably distribute financial resources so as to improve health 
outcomes especially for poorer populations across the developing 
world. Comments below which are provided as feedback to authors 
are classified as ‘Major compulsory revisions’ which should be 
addressed before the manuscript is considered for publication and 
‘Discretionary revision’ which are suggestions which the authors can 
choose to adopt or reject. 
 
Major Compulsory revisions: 
 
Authors should be specific, in the body of the paper, about the dates 
of the datasets (for both countries) utilized for this study. It would 
have been best if the datasets used for the analysis are from 
surveys conducted within the same year. It appears that the 
datasets for the different countries were obtained via surveys 
conducted from different years. This should be clarified and if so 
what are the implications (if any) on the interpretation of findings 
from the study and the insights that can be drawn from them?  
 
I have concerns where the authors mentioned not discounting costs 
and benefits when quantifying what might be the financial resources 
needed to achieve an increase in female education; the authors 
mentioned “…as the events would occur only in a few years into the 
future” (see page 9). My issues with this assumption is that I believe 
that costs need to be discounted and benefits projected/estimated 
even if the events occurs only a few years into the future. Recall that 
according to the principles of discounting, the value of costs and 
benefits now differs from costs and benefits in a few years. I suggest 
that discounting of costs and benefits are done and these can be 
reflected as part of the sensitivity analysis of the study.  
 
Many readers will struggle to understand the modeling approach 
employed by the authors, especially those with a non-
technical/specialist background. I suggest that a subtitled paragraph 
be introduced within the ‘Methods’ section (e.g. Modeling approach 
of the study) and an adequate but simplified description of the 
modeling approach presented. More detailed descriptions (for those 
who may want more insights about the modeling approach) can be 
included in the appendix of the paper. This more detailed description 
should be such that other researchers who may want to replicate the 
approach might find the description useful. 
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I regard the findings that the number of catastrophic health 
expenditure is estimated at 28,620 in India and 6150 in Niger to be 
interesting (page 11); however what are the implications of this 
especially in the light of the fact that India is seen as a rising 
economic power while Niger is a struggling economy within sub-
Saharan Africa? This finding should also be discussed in the context 
of the two countries’ population. So for e.g. are these figures from 
the study suggesting that India has more cases of catastrophic 
health expenditure within its population when compared to Niger? 
What does this actually mean to policy makers especially those 
working to more equitably distribute financial resources to improve 
health outcomes?  
 
It is also noted that in the discussion section (page 14) “…more out-
of-pocket expenditure would be incurred among the richer groups as 
richer households utilize more healthcare than poorer individuals”. 
What are the reasons for this? Do the poorer populations have 
social, health or financial risk protection strategies that result in 
lower out-of-pocket expenditure? If so what are these? Possible 
explanations around this should be further explored by the authors. 
The authors should explain this further using adequate referencing 
to the datasets or external sources as appropriate. 
 
On page 11, the authors need to discuss in more details the 
implications of the findings that “In India, the bottom two income 
quintiles would incur about 60% of adolescent maternal deaths and 
in Niger the bottom two quintiles would incur about 49% of the 
deaths”. Similarly, the authors should concisely discuss the 
implications of the findings that “In India, the bottom two income 
quintiles would capture about 34% of all out-of-pocket costs, while in 
Niger the bottom two quintiles would represent around 26% of all 
costs”. What are the implications of these findings to policy makers 
especially those involved in resource allocation or for organizations 
that work to reduce maternal mortality? 
 
In addition, authors should discuss in more detail the implications of 
adolescent maternal deaths averted as a result of increasing female 
years of education by one year.  
 
Discretionary revision 
 
The title of the paper can be simplified to “Maternal mortality and 
impoverishment among adolescent girls in India and Niger: findings 
from a modeling study” 
 
My opinion is that it is more appropriate to place the strengths and 
limitations of the study (page 3) towards the end of the paper and 
not at the start. I will recommend that a subtitled paragraph 
“Strengths and limitations of this study” come towards the end of the 
‘Discussion’ section and more appropriately just before 
‘Acknowledgement’ section. 
It is also my opinion that the authors were exhaustive in their 
explanations about the limitations of the study and I would suggest 
that the strengths of the study are also more strongly highlighted. 
What is documented in the last paragraph of the ‘Discussion’ section 
can be expanded on. 
 
Level of interest: An article whose findings are important to those 
with closely related research interests 
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Quality of written English: Suitable for publication 
 
Declaration of competing interests: I declare that I have no 
competing interests 
 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

 

I had an opportunity to read this paper on ‘Maternal mortality and impoverishment among rich and 

poor adolescent girls in India and Niger: a modelling study’. Though, the attempt to investigate 

maternal mortality and impoverishment arising out of its related care, is a convincing issue, but the 

paper seriously lacks in the authenticity of its methods and analytical approach. Some of the 

important issues I have highlighted below:  

 

1) Typically the Maternal Mortality Estimates in the official reports of India and Nigeria gives for the 

age group 15-49 years. The Authors says that they have taken relative risks reported in the official 

reports have been applied in the adolescent population (15-19 years) to find Maternal mortality risk by 

the different economic groups, for me looks like a disastrous attempt. The procedure how the 

maternal mortality risks from SRS (in the case of India) have applied to different economic groups is 

not clear from the description is given in Methods section.  

 

Authors’ reply: We have now clarified our methodological approach for the estimation of adolescent 

maternal-related deaths in both the Methods section (2nd paragraph, page 7) and the supplementary 

appendix (section 1.1, pages 1-2).  

Furthermore, we started with a set of base parameters for the estimation of adolescent maternal-

related deaths and catastrophic health expenditure, and then incorporated uncertainty through a 

systematic probabilistic sensitivity analysis – a 1,000-iteration Monte-Carlo simulation where all key 

parameters (maternal mortality ratio, relative risk of mortality, costs, impact of mean years of female 

education on adolescent pregnancy rate) were varied simultaneously. In addition, three univariate 

sensitivity analyses were performed including: (1) different thresholds (20% and 40% of income) for 

the estimation of catastrophic health expenditure; (2) a poverty headcount (estimating the number of 

individuals falling below the country poverty line due to out-of-pocket costs) in lieu of cases of 

catastrophic health expenditure; and (3) a smaller effect, 11% relative reduction (instead of 18%) 

(supplementary appendix, Table S2, page 7), for the impact of a one-year increase in female 

education on adolescent pregnancy rate. These sensitivity analyses have been discussed in the 

Methods section (1st and 2nd paragraphs, page 11) and in the supplementary appendix (section 4, 

pages 9-13).  

There is a clear lack of data on adolescent maternal mortality for India. However, we used a 

systematic methodological approach gathering available evidence and including estimation of 

uncertainty to estimate adolescent maternal-related deaths in India, all the details of which are 

gathered in the Methods section (pages 6-11) and the supplementary appendix (pages 1-10).  

 

 

2) Some of the previous literature like Bonu et al. (several years) and Mohanty and Srivastava (2012) 

which have used NSSO and DLHS respectively for estimating catastrophic expenditure in delivery in 

India have serious lacunas regarding data sets used and the nature of data collected, in particularly 

for delivery care expenditure. Using such type of previous estimates and modelling further to find the 

impoverishments is worrying.  

 

Authors’ reply: The National Sample Surveys and District Level Household Surveys are widely used 
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as robust sources of national level health expenditure and healthcare access data for India. They 

have been extensively used in numerous academic studies, many of which have been impactful.  

However, we do acknowledge there may be certain shortcomings with these self-reported data. We 

have now discussed the possible limitations of these data sources in the Discussion section. Please 

see Discussion section, 2nd paragraph, page 17.  

Furthermore, as discussed in our response to point #1 above, we conducted rigorous probabilistic and 

univariate sensitivity analyses to incorporate uncertainties in many key parameters including costs 

and catastrophic health expenditure thresholds (see Methods section, 1st and 2nd paragraphs, page 

11; and the supplementary appendix, section 4, pages 9-13).  

 

 

3) Both data source and methods are not clear.  

 

Authors’ reply: We have now substantially revised the manuscript and detailed both the data sources 

used and the methods implemented. Please see Methods section, pages 6-10, and supplementary 

appendix, section 1, pages 1-5, and section 3, page 8.  

 

 

4) Moreover, the assumptions and procedures adopted in the both estimation of maternal mortality 

and catastrophic expenditure is not convincing and not clearly explained.  

 

Authors’ reply: We have now substantially detailed the assumptions and procedures adopted in the 

estimation of both adolescent maternal-related deaths and catastrophic health expenditure. Please 

see Methods section, pages 6-8, and supplementary appendix, section 1, pages 1-5.  

 

 

5) This paper neither brought novelty in the estimation of maternal mortality nor in the estimation of 

Catastrophic Expenditure.  

 

Authors’ reply: We have now substantially revised the manuscript.  

The novelty in the estimation of maternal mortality was not the aim of the paper. Rather, this paper 

estimates both adolescent maternal-related deaths and impoverishment, per income quintile, which 

we describe in great detail both in its methodological aspects (see Methods section, pages 6-11 and 

supplementary appendix, pages 1-10) and in its findings and their interpretation (see Results and 

Discussion sections, pages 12-15 and pages 16-19, respectively).  

 

 

6) Overall, the paper is not convincing from its modelling approach and not contributing anything new 

to the existing knowledge on the subject.  

 

Authors’ reply: We have now substantially revised the paper. Please see the revisions in all sections 

of the main manuscript as well as the revised supplementary appendix.  

We believe that our study makes a substantial contribution, both methodologically and with respect to 

the subject matter. Consistent with the extended cost-effectiveness analysis (ECEA) methodology 

(References 21 and 22 in the manuscript, see page 22) we evaluated the health and financial 

consequences of adolescent pregnancies in low- and middle-income country settings. Our study is 

not only the first application of the ECEA methodology in the context of adolescent pregnancies, but 

also the first economic evaluation of a public policy which could improve health outcomes and reduce 

associated medical expenditure and impoverishment from such pregnancies. Our aim in this paper 

was to simulate policy changes by illustrating with modeled country data a phenomenon that is 

spoken about but not documented in real life.  
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Reviewer: 2  

 

General Comments:  

This study explores maternal mortality and impoverishment among adolescent girls in low and middle-

income countries using two country cases i.e. Niger and India as well as the impact of increasing the 

education of young girls on reducing maternal mortality and impoverishment. Utilizing a modeling 

approach, it attempts to examine the socio-economic distribution of health outcomes, with maternal 

mortality as a focus, to provide insights for policy makers. In my opinion, the findings from the study 

are quite interesting and provide ‘food for thought’ to policymakers involved in poverty, youth and 

gender (PGY) issues especially vis-à-vis resource allocation. It should also be relevant to countries 

and organizations striving to equitably distribute financial resources so as to improve health outcomes 

especially for poorer populations across the developing world. Comments below which are provided 

as feedback to authors are classified as ‘Major compulsory revisions’ which should be addressed 

before the manuscript is considered for publication and ‘Discretionary revision’ which are suggestions 

which the authors can choose to adopt or reject.  

 

Authors’ reply: We thank the reviewer for his positive comments on our manuscript.  

 

 

Major Compulsory revisions:  

Authors should be specific, in the body of the paper, about the dates of the datasets (for both 

countries) utilized for this study. It would have been best if the datasets used for the analysis are from 

surveys conducted within the same year. It appears that the datasets for the different countries were 

obtained via surveys conducted from different years. This should be clarified and if so what are the 

implications (if any) on the interpretation of findings from the study and the insights that can be drawn 

from them?  

 

Authors’ reply: We thank the reviewer for this important comment.  

We have clarified the years of origin and data collection for all the inputs and datasets used in the 

paper. Please see Methods section: 2nd paragraph, pages 8-9; 2nd paragraph, page 10; 3rd 

paragraph, page 10.  

Furthermore, we have now discussed the implications of those different years emerging from the 

datasets and inputs on the interpretation of our findings. Please see Discussion section, 1st 

paragraph, page 18.  

 

 

I have concerns where the authors mentioned not discounting costs and benefits when quantifying 

what might be the financial resources needed to achieve an increase in female education; the authors 

mentioned “…as the events would occur only in a few years into the future” (see page 9). My issues 

with this assumption is that I believe that costs need to be discounted and benefits 

projected/estimated even if the events occurs only a few years into the future. Recall that according to 

the principles of discounting, the value of costs and benefits now differs from costs and benefits in a 

few years. I suggest that discounting of costs and benefits are done and these can be reflected as 

part of the sensitivity analysis of the study.  

 

Authors’ reply: We thank the reviewer for this comment. We have now discounted both costs and 

benefits when quantifying what might be the financial resources needed to achieve an increase in 

female education, in a sensitivity analysis. Please see Methods section, 2nd paragraph page 10, and 

the supplementary appendix (Tables S8 and S9, page 13).  
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Many readers will struggle to understand the modeling approach employed by the authors, especially 

those with a non-technical/specialist background. I suggest that a subtitled paragraph be introduced 

within the ‘Methods’ section (e.g. Modeling approach of the study) and an adequate but simplified 

description of the modeling approach presented. More detailed descriptions (for those who may want 

more insights about the modeling approach) can be included in the appendix of the paper. This more 

detailed description should be such that other researchers who may want to replicate the approach 

might find the description useful.  

 

Authors’ reply: We have now included a subsection “Modeling approach of the study” in the Methods 

section. Please see Methods section, pages 6-8. Also, we have included detailed methods in the 

supplementary appendix. Please see supplementary appendix, sections 1, 2 and 3, pages 1-8.  

 

 

I regard the findings that the number of catastrophic health expenditure is estimated at 28,620 in India 

and 6150 in Niger to be interesting (page 11); however what are the implications of this especially in 

the light of the fact that India is seen as a rising economic power while Niger is a struggling economy 

within sub-Saharan Africa? This finding should also be discussed in the context of the two countries’ 

population. So for e.g. are these figures from the study suggesting that India has more cases of 

catastrophic health expenditure within its population when compared to Niger? What does this 

actually mean to policy makers especially those working to more equitably distribute financial 

resources to improve health outcomes?  

 

Authors’ reply: We have now discussed these catastrophic health expenditure findings in the 

corresponding paragraph of the Results section. Please see Results section, 1st paragraph, page 13.  

 

 

It is also noted that in the discussion section (page 14) “…more out-of-pocket expenditure would be 

incurred among the richer groups as richer households utilize more healthcare than poorer 

individuals”. What are the reasons for this? Do the poorer populations have social, health or financial 

risk protection strategies that result in lower out-of-pocket expenditure? If so what are these? Possible 

explanations around this should be further explored by the authors. The authors should explain this 

further using adequate referencing to the datasets or external sources as appropriate.  

 

Authors’ reply: We have now detailed further the explanations for the sentence “…more out-of-pocket 

expenditure would be incurred among the richer groups as richer households utilize more healthcare 

than poorer individuals”. Please see Discussion section, 2nd paragraph, page 16.  

 

 

On page 11, the authors need to discuss in more details the implications of the findings that “In India, 

the bottom two income quintiles would incur about 60% of adolescent maternal deaths and in Niger 

the bottom two quintiles would incur about 49% of the deaths”. Similarly, the authors should concisely 

discuss the implications of the findings that “In India, the bottom two income quintiles would capture 

about 34% of all out-of-pocket costs, while in Niger the bottom two quintiles would represent around 

26% of all costs”. What are the implications of these findings to policy makers especially those 

involved in resource allocation or for organizations that work to reduce maternal mortality?  

 

Authors’ reply: We have now further discussed the implications of the findings i.e. “In India, the bottom 

two income quintiles would incur about 60% of adolescent maternal deaths and in Niger the bottom 

two quintiles would incur about 49% of the deaths” and “In India, the bottom two income quintiles 

would capture about 34% of all out-of-pocket costs, while in Niger the bottom two quintiles would 

represent around 26% of all costs”. Please see Results section, 1st paragraph, page 12, and 2nd 
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paragraph, page 12.  

 

 

In addition, authors should discuss in more detail the implications of adolescent maternal deaths 

averted as a result of increasing female years of education by one year.  

 

Authors’ reply: We have now further discussed the implications of adolescent maternal deaths averted 

as a result of increasing female years of education by one year. Please see Results section, 1st 

paragraph, pages 14-15.  

 

 

Discretionary revision  

The title of the paper can be simplified to “Maternal mortality and impoverishment among adolescent 

girls in India and Niger: findings from a modeling study”  

 

Authors’ reply: We thank the reviewer for this suggestion which we have now adopted. Please see 

title, page 1.  

 

 

My opinion is that it is more appropriate to place the strengths and limitations of the study (page 3) 

towards the end of the paper and not at the start. I will recommend that a subtitled paragraph 

“Strengths and limitations of this study” come towards the end of the ‘Discussion’ section and more 

appropriately just before ‘Acknowledgement’ section.  

 

Authors’ reply: We have kept the ‘strengths and limitations of this study’ section after the abstract as 

per journal guidelines and per recommendation of the journal editors. Please see ‘Strengths and 

limitations of this study’ page 3.  

 

 

It is also my opinion that the authors were exhaustive in their explanations about the limitations of the 

study and I would suggest that the strengths of the study are also more strongly highlighted. What is 

documented in the last paragraph of the ‘Discussion’ section can be expanded on.  

 

Authors’ reply: We have now added more to the strengths of the study and have expanded on the last 

paragraph of the Discussion section. Please see Discussion section, 1st paragraph, page 19. 
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