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REVIEW RETURNED 31-Oct-2014 

 

GENERAL COMMENTS It is on highly relevant topic of the world and particularly sub-
Saharan African country, Nigeria and other similar countries. I 
believe that this manuscript is worthy of publication once the 
changes are and corrections discussed below are addressed.  
 
Major Compulsory Revisions  
1. The abstract should be reworked. it should restructured and 
contain:  
a. Introduction- that addresses the context of the study and the gap 
that this study had filled.  
b. Objective - better to be stated as “ The aim of this study was to 
assess post-neonatal, infant, child and under five mortality and 
identify factors associated with it in Nigeria….”  
c. Better to state Methods rather than stating as design, setting, and 
participants.  
- The authors stated that “ a retrospective cross sectional data…” 
what does this mean?  
- Main outcome measure can be incorporated in the methods 
section of the abstract.  
d. Result: it is better to stated the direction of the association 
(positively or negatively associated) rather than saying only “having 
a mother with no formal education, rural residence, and poor 
household were consistently associated with mortality”  
e. Conclusion: it says “Community-based interventions for reducing 
under-five deaths in Nigeria should target mothers from rural areas 
and mothers with low socioeconomic status”…for me it is 
recommendation but not conclusion so work on both the conclusion 
and recommendation again.  
In addition “Community-based interventions for reducing under-five 
deaths in Nigeria should target mothers from rural areas and 
mothers with low socioeconomic status” but what about the mother 
with no or low educational status. Please make your 
recommendation more comprehensive in such a way that addresses 
such factors that had significant association.  
2. The methods section, Page 5:, Nothing is described about sample 
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size determination. It is mandatory to explain about how the sample 
for this study is taken. Did the authors used sampling technique 
used by NDHS?  
3. Page 6; the authors excluded a total of 2310multiple births. What 
is the scientific and methodological rationale behind it?  
4. The authors should briefly included relevant information about 
Nigeria and the health care system of Nigeria like health service 
coverage (actual or potential/ geographical), maternal and child 
health services, and others relevant.  
5. Result section:  
a. Page 8: line 33…remove the phrase ”The figure 1” and rewrite the 
sentence. Rather I better recommend to put this at the end of the 
paragraph like “…PMR fell by approximately 40%, from 43 to 26 
deaths; CMR declined by 44%, from 48 to 27 deaths; and U5MR 
dropped by 36%, from 132 to 85 deaths [Figure 1]. The same is true 
for page 8 line 55. Remove “ as shown in table 1” and do the same 
for all tables and figures.  
b. Why the authors fail to have at list one descriptive table that can 
show the distribution important socio-demographic variables? I 
wonder if the authors will do it in one table.  
c. Page 9 & 10 table 1, page 11 & 12 table 2; for this two table cross 
tabulation results were not included. It is mandatory to put the 
results of the cross tabs in this two tables.  
In addition, the tables should be formatted to the standard of the 
journal. See for example table 1 the variables “year of survey” and 
“mothers age” which has unnecessary space between categories.  
Table 1 the variable “birth order and birth interval”. Why the authors 
merged these two important variables together. It is better to 
separately put them.  
d. It is plausible to put Text description for the tables before and then 
putting the table next to the text description. For example see table 1 
and 2 which is presented before the text description section entitled 
“Risk factors for infant mortality (0-11 months)” and “Risk factors for 
under five mortality (0-59 months)”, respectively.  
e. Almost all hazard ratio (HR) and their respective 95% CIs 
described in the text description and in each respective tables are 
not consistent. Why this is happened? It is a very serious issued to 
be reworked? Let me show some examples:  
- Page 10 line 35, being born to mothers from poor households (HR 
= 1.42, CI: 1.14–1.77) but the actual value in table 1 is (HR=1.39, CI: 
1.11, 1.73)  
- The same page lines 46, line 51, 53, and 55.  
- Page 11 line 15, page 12 lines 21, line 24, 38, 42, 45, 47, 51, 56  
- Page 13 line 5.  
f. Page 11, Table 2… the variable “Mothers age”, why don’t the 
authors put the age of mother in the logical order like 1st age <20, 
2nd 20-29 years, 3rd 30-39 yrs and 4th 40-49 yrs? It is stated in non 
sense order. Please do it accordingly.  
 
6. Discussion: your discussion is very limited. Very important 
findings of the research are not discussed. Only few of them are 
discussed.  
a. Page 14 line 31-31. It says “…in Tanzania in 1995…”. For me this 
study is somewhat older for this fast changing world particularly 
regarding maternal and h=child health. Many new findings are being 
generated every year. Try to replace using the very recent 
references.  
b. Page 15, the 1st paragraph “…multivariate analysis..” replace with 
“multivariable analysis”.  
In addition, in this paragraph the justification given why male child 
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mortality is higher than females is not clear and not satisfactory, too.  
c. Page 15 line 21-22, it says “ …is consistent with the previous 
study” which study? Not clear.  
d. Could the author wind up the discussion section with one 
paragraph?  
e. Page 16: Did the authors get Ethical approval letter from some 
Ethical Review Board in Nigeria? How permission was obtained to 
use DHS data set?  
7. References: some of the reference should be seen  
a. Ref. No 8,…in Nigeria city… which city?  
b. Ref no 33, world bank 2.8, not clear.  
c. Ref .no 52, lacks consistency with other references. You have 
listed four authors and et al, but for all other references three 
authors and et al.  
Make it consistent.  
 
Minor Essential Revisions  
1. The title: better to be improved like” Post-neonatal, infant, child 
and under five mortality and risk factors associated with it in Nigeria: 
Evidence from 2003, 2008 and 2011 Nigerian DHS”.  
2. The authors should address that why Neonatal mortality was not 
considered in this particular study?  
3. Page introduction section- there is no reference at the end of the 
paragraph.  
4. Reference No. 1 is repeatedly used in page 4. The two to three 
paragraphs from one reference. Can you improve you improve this 
section?  
5. Page 6: under study factors …line 42 remove the phrase “see 
below”.  
6. Page 7: Under statistical analysis section …line 40, it says “Cox 
proportional hazard model regression was used…” why the authors 
have used this model? Did you have any time variable? I did not see 
any. The authors need to see it carefully and should use appropriate 
measures of association for this study.  
7. Page 7: the last paragraph; the phrase “a stepwise backward 
elimination …” is repeatedly used. Can you rewrite this paragraph?  
8. Page 8; the 2nd paragraph still needs improvement. The issues of 
Hazard ratio needs to be resolved.  
9. The authors should try to improve all language issues 
(grammatical and typographical errors) before the this manuscript is 
published.  
 
Level of interest: An article of interest in its field  
Quality of written English: Acceptable but needs to be improved  
Statistical review: No, the manuscript does not need to be seen by a 
statistician.  
Declaration of competing interests:  
No competing interest 

 

REVIEWER Ngianga-Bakwin Kandala 
 
University of Warwick and Oxford, UK 

REVIEW RETURNED 18-Nov-2014 

 

GENERAL COMMENTS General comments  
 
1. The paper has results of interest to the BMJ Open readership. 
The study of causes of childhood mortality at different ages and its 
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relationship with individual child, socio-economic status (SES) and 
other factors is very crucial in understanding preventable causes of 
mortality in Nigeria. The results of this study could help optimize and 
re-assess efforts by the Nigerian Government and donors to 
accelerate the achievement of the MDG4.  
 
2. The study is based on successive secondary data (Cross-
sectional) of the 2003, 2008, and 2013 NDHS surveys, pooled data 
from 79,953 eligible women aged 15–49 years who participated in 
the surveys covering a randomly selected total of 66,154 live-born 
infants to maximise the sample sizes of deaths.  
 
The primary outcomes were post-neonatal mortality (death between 
1 month and 11 death between birth and 11 months), child mortality 
(death months), infant mortality (death between birth and 11 
months), child mortality (death between 12 and 59 months) and 
under-five mortality (death between birth and 59 months). The 
methods are robust and not well applied.  
 
3. However, I do have some concerns with the paper:  
 
a) Statistical analysis:  
 
The use of Cox proportional hazard regression models is the 
appropriate one in this context of survival data (time to event data). 
However, the authors mentioned in the abstract that the outcome 
variable analysed in this study was deaths from 63,844 singleton 
live-born infants aged 0–59 months from six geopolitical zones of 
Nigeria collected using a multistage, stratified, cluster random 
sampling method. While, I credit authors to have used weighted 
regression to account for the complex design (multistage, stratified, 
cluster random sampling), Cox proportional hazard regression 
models are not able to deal with the big issue of multiple live-birth 
and the impact of auto-correlation induced by geography (six 
geopolitical zones of Nigeria) for the following reasons:  
 
1) Clustering of mortality in zones cannot be assessed by the cox 
model. Thus, there may be a spatial auto-correlation present in the 
finding, which the authors could have attempted to control by using 
spatial random effect model at the zones level.  
2) In fact, the data analysed in the NDHS are collected by 
interviewing a nationally representative sample of women (and men 
in some cases). These women are independent observations once 
we account for their households and communities. Thus, in the 
analysis of mortality predictors, using these women as experimental 
units is the correct procedure.  
 
4. However, in the analysis of child mortality, the situation is 
different. To analyse child mortality the original women data is 
converted to child data. In so doing a number of children are nested 
with the same women (mother) and the data on children no longer 
consists of independent (random) observations unless we select just 
one child, say of a given birth order, from each mother. Children of 
the same mother are more alike than children selected at random 
from the population and analytical methods must pay due attention 
to this nature of the data. Unfortunately, the proposed methods (Cox 
logistic regression) are not able to account for the above issues. 
Despite the fact authors mentioned in the abstract that singleton 
children were selected, it became very confusing in the presentation 
of the results in tables where multiple birth were used and birth order 
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controlled.  
 
5. Therefore, it was not clear to me how the issue of the hierarchical 
nature of the data (i.e. a natural hierarchy where people are grouped 
families, and the latter, in turn, are grouped into household and 
communities) was taken into account and what the added value of 
using the proposed methods compared to existing hierarchical 
models is (random effects or multilevel models).  
 
6. Therefore, the proposed methodologies in this paper do not take 
into account the problem of a hierarchical or clustered structure in 
the demographical data and the issue of selection bias in health 
outcomes in SSA (i.e. systematic difference in characteristics 
between those who are selected for the study and those who are 
not. If these unobserved factors also influence the impacts of the 
studied subject, selection bias will occur). In the literature, these 
issues have been tackled by using hierarchical models (multilevel 
models, random effects models, etc...).  
 
7. The author reports on results section of the abstract unadjusted 
crude rate of decline of mortality and based the study’s conclusion 
on them. I think, adjusted results using hazard ratios should be 
presented here and study’s conclusion should be based on them. 
Moreover, there was no formal trend analysis of the data but still the 
authors went ahead to infer a decline in mortality. I think, in Table 1 
and 2, the p-values to be presented there should be the p-value for 
trend and not the ones there.  
 
8. A very good paper that takes into account the above 
methodological pitfalls and was also missing from the reference of 
this study (which is surprising given the fact that it is a paper on 
under-five mortality in Nigeria) is the paper by Adebayo SB, 
Fahrmeir L. Analysing child mortality in Nigeria with geoadditive 
discrete-time survival models. Stat Med  
2005;24:709–28.  
Another reference that have discussed in more details the above 
methodologies is the paper by Kazembe L, Clarke A, Kandala N-B 
(2012). Childhood mortality in Sub-Saharan Africa: insight of small-
scale geographical inequalities from Census data. BMJ Open 2012; 
2:e001421. doi:10.1136/bmjopen-2012-001421.  
 
 
 
Minor comments  
 
9. Results of decline shouldn’t be part of the introduction.  
 
10. Pages 6-7, drop detail explanations of wealth index. It’s well 
established in the DHS literature.  
 
 
 
Based on the above comments, this paper need a major revision of 
the aspects mentioned before it can be considered for publication. 
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VERSION 1 – AUTHOR RESPONSE 

Reviewer 1 Comments  

 

Comment 1:  

The abstract should be reworked. it should restructured and contain:  

 

Comment 1a. Introduction- that addresses the context of the study and the gap that this study had 

filled.  

 

Response:  

The authors have followed the BMJ Open guidelines/format for submission, and have not modified the 

abstract as requested by the Reviewer. However, the authors are happy to defer to the Editor’s 

preference in response to this reviewer comment.  

 

 

Comment 1b. Objective - better to be stated as “The aim of this study was to assess post-neonatal, 

infant, child and under five mortality and identify factors associated with it in Nigeria….”  

 

Response: The revised objective now reads  

 

To identify common factors associated with post-neonatal, infant, child, and under-five mortality in 

Nigeria.  

 

Comment 1c. Better to state Methods rather than stating as design, setting, and participants.  

- The authors stated that “ a retrospective cross sectional data…” what does this mean?  

 

- Main outcome measure can be incorporated in the methods section of the abstract.  

 

Response:  

The text has been modified in response to the Reviewer comments and now reads:  

 

“Nigerian Demographic and Health Surveys for the years 2003, 2008 and 2013”  

 

Comment 1d. Result: it is better to stated the direction of the association (positively or negatively 

associated) rather than saying only “having a mother with no formal education, rural residence, and 

poor household were consistently associated with mortality”  

 

Response: We agreed and now reads;  

 

Multivariable analyses indicated that children born to mothers with no formal education (Adjusted 

hazard ratios (HR) =1.30, 95% confidence interval (CI): 1.01– 1.66 for post-neonatal, HR= 1.38, 95% 

CI: 1.11– 1.84 for infant, HR= 2.13, 95% CI: 1.56– 2.89 for child, and HR= 1.19, 95% CI: 1.02– 1.41 

for under-five) was significantly associated with mortality across all four age ranges. Other significant 

factors included living in rural areas (HR= 1.48, 95% CI: 1.16– 1.89 for post-neonatal, HR= 1.23, 95% 

CI: 1.03– 1.47 for infant, HR= 1.52, 95% CI: 1.16– 1.99 for child, and HR= 1.29, 95% CI: 1.11– 1.50 

for under-five), and poor household (HR= 2.47, 95% CI: 1.76– 3.47 for post-neonatal, HR= 1.40, 95% 

CI: 1.10– 1.78 for infant, HR= 1.72, 95% CI: 1.19– 2.49 for child, and HR= 1.43, 95% CI: 1.17– 1.76 

for under-five).  

 

Comment 1e. Conclusion: it says “Community-based interventions for reducing under-five deaths in 

Nigeria should target mothers from rural areas and mothers with low socioeconomic status”…for me it 

is recommendation but not conclusion so work on both the conclusion and recommendation again.  
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In addition “Community-based interventions for reducing under-five deaths in Nigeria should target 

mothers from rural areas and mothers with low socioeconomic status” but what about the mother with 

no or low educational status. Please make your recommendation more comprehensive in such a way 

that addresses such factors that had significant association.  

 

Response: We than the Reviewer for the comments. The revised conclusion now reads  

This study found that no formal education, poor households and living in rural areas increased the risk 

of post-neonatal, infant, child and under-five mortality among Nigerian children. Community-based 

interventions for reducing under-five deaths are needed and should target children born to mothers of 

low socioeconomic status.  

 

Comment 2: The methods section, Page 5:, Nothing is described about sample size determination. It 

is mandatory to explain about how the sample for this study is taken. Did the authors used sampling 

technique used by NDHS?  

 

 

Response: This information is provided in the revised manuscript (lines 11 & 12)  

 

 

“Detailed sampling methods used in gathering the data have been reported elsewhere.[2, 3, 19]”  

Comment 3: Page 6; the authors excluded a total of 2310multiple births. What is the scientific and 

methodological rationale behind it?  

 

Response: Multiple live-births are a powerful risk factor for mortality and will bias our findings. In 

addition, we indicated in the introductory part of this paper (lines 16-23)` that past studies have shown 

that including multiple births may produce misleading/inaccurate mortality risks.  

 

Comment 4: The authors should briefly included relevant information about Nigeria and the health 

care system of Nigeria like health service coverage (actual or potential/ geographical), maternal and 

child health services, and others relevant.  

 

Response: The text below has been added to the manuscript.  

 

Inadequate health facilities, insufficient skilled health professionals, and lack of modern medical 

equipment have undermined the Nigerian healthcare system, particularly in rural areas.[] As a result, 

the Nigerian government has launched and implemented a National Health Policy (NHP) and Ward 

Health System (WHS) whose core targets include reduction of under-five mortality rate.[] Despite 

these initiatives, deaths of children < 5 years of age still remain high in Nigeria.  

 

Comment 5:  

 

Comment 5a: Page 8: line 33…remove the phrase ”The figure 1” and rewrite the sentence. Rather I 

better recommend to put this at the end of the paragraph like “…PMR fell by approximately 40%, from 

43 to 26 deaths; CMR declined by 44%, from 48 to 27 deaths; and U5MR dropped by 36%, from 132 

to 85 deaths [Figure 1]. The same is true for page 8 line 55. Remove “ as shown in table 1” and do the 

same for all tables and figures.  

 

Response: Thanks, we have revised the manuscript as requested.  

 

Comment 5b. Why the authors fail to have at list one descriptive table that can show the distribution 

important socio-demographic variables? I wonder if the authors will do it in one table.  
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Response: Thanks for the suggestion, we have included the table that will be informative to the 

reader.  

 

 

Comment 5c. Page 9 & 10 table 1, page 11 & 12 table 2; for this two table cross tabulation results 

were not included. It is mandatory to put the results of the cross tabs in this two tables.  

In addition, the tables should be formatted to the standard of the journal. See for example table 1 the 

variables “year of survey” and “mothers age” which has unnecessary space between categories.  

Table 1 the variable “birth order and birth interval”.  

 

Why the authors merged these two important variables together. It is better to separately put them.  

 

Response: We thank the Reviewer for the comments. The table has been formatted as requested.  

 

We disagreed with the reviewer because our study is to examine the risk factors and not prevalence.  

 

We combined birth order and birth interval because the impact of birth order may be mediated by the 

birth interval between children. Previous studies conducted in Zimbabwe and Indonesia used 

combined birth order and birth interval in their analyses of childhood mortality [1,2].  

 

1. Kembo J, Ginneken JKV. Determinants of infant and child mortality in Zimbabwe: Results of 

multivariate hazard analysis. Demographic Research 2009; 21: 367-384  

 

2. Titaley, C., et al., Determinants of neonatal mortality in Indonesia. BMC Public Health, 2008. 8(1): 

p. 232.  

 

Comment 5d. It is plausible to put Text description for the tables before and then putting the table next 

to the text description. For example see table 1 and 2 which is presented before the text description 

section entitled “Risk factors for infant mortality (0-11 months)” and “Risk factors for under five 

mortality (0-59 months)”, respectively.  

 

Response: We have suggested where is appropriate for the table to be placed but, the final place for 

the tables in the manuscript is up to the production editor.  

 

 

Comment 5e. Almost all hazard ratio (HR) and their respective 95% CIs described in the text 

description and in each respective tables are not consistent. Why this is happened? It is a very 

serious issued to be reworked? Let me show some examples:  

- Page 10 line 35, being born to mothers from poor households (HR = 1.42, CI: 1.14–1.77) but the 

actual value in table 1 is (HR=1.39, CI: 1.11, 1.73)  

- The same page lines 46, line 51, 53, and 55.  

- Page 11 line 15, page 12 lines 21, line 24, 38, 42, 45, 47, 51, 56  

- Page 13 line 5.  

 

Response: Thanks, we have addressed all the hazard ratios errors in the manuscript, and hazard 

ratios cited in the text are consistent with information in the Tables.  

 

Comment 5f. Page 11, Table 2… the variable “Mothers age”, why don’t the authors put the age of 

mother in the logical order like 1st age <20, 2nd 20-29 years, 3rd 30-39 yrs and 4th 40-49 yrs? It is 

stated in non sense order. Please do it accordingly.  

 

Response: The reference was selected because it has the lowest mortality. If we used the lowest age 

 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-2014-006779 on 27 M

arch 2015. D
ow

nloaded from
 

http://bmjopen.bmj.com/


as reference, it will be difficult to interpret.  

 

 

Comment 6:  

Discussion: your discussion is very limited. Very important findings of the research are not discussed. 

Only few of them are discussed.  

 

Response: We only discussed factors that were consistently significant across all the four age groups 

which reflected our study objective.  

 

Comment 6a. Page 14 line 31-31. It says “…in Tanzania in 1995…”. For me this study is somewhat 

older for this fast changing world particularly regarding maternal and h=child health. Many new 

findings are being generated every year. Try to replace using the very recent references.  

 

Response: We have adjusted the manuscript and this reference is now removed.  

 

Comment 6b. Page 15, the 1st paragraph “…multivariate analysis..” replace with “multivariable 

analysis”.  

In addition, in this paragraph the justification given why male child mortality is higher than females is 

not clear and not satisfactory, too.  

 

Response: This has been changed to multivariable.  

 

For clarity, it now reads  

The high rate of infant and under-five deaths among males may be due to late development of fetal 

lung maturity in the first week of life, resulting in a higher incidence of respiratory diseases in male 

individuals compared with female individuals.  

 

 

Comment 6c. Page 15 line 21-22, it says “ …is consistent with the previous study” which study? Not 

clear.  

 

Response: The manuscript has been clarified, and the relevant studies conducted in India and Kenya 

have now been incorporated.  

 

Comment 6d. Could the author wind up the discussion section with one paragraph?  

Response: We are sure that no further paragraph is required in the conclusion section which in our 

view wrapped up the discussion nicely.  

 

Comment 6e. Page 16: Did the authors get Ethical approval letter from some Ethical Review Board in 

Nigeria? How permission was obtained to use DHS data set?  

 

Response: Yes, the first author communicated with MEASURE DHS/ ICF International and 

permission was granted to download and use the data.  

 

Comment 7: References: some of the reference should be seen  

 

Comment 7a. Ref. No 8,…in Nigeria city… which city?  

 

Response: No changes made because that was the title of the paper as it appeared in PubMed. 

However, the city referred to is Ilorin  
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Comment 7b. Ref no 33, world bank 2.8, not clear.  

 

Response: For clarity it now reads  

 

World Bank. World Development Indicators: Poverty rates at international poverty lines. 

http://wdi.worldbank.org/table/2.8.  

 

The website is quite clear and accessible.  

 

 

Comment 7c. Ref .no 52, lacks consistency with other references. You have listed four authors and et 

al, but for all other references three authors and et al.  

Make it consistent.  

 

Response: Thanks, we have addressed that in the reference list.  

 

 

Minor  

Comment 8: The title: better to be improved like” Post-neonatal, infant, child and under five mortality 

and risk factors associated with it in Nigeria: Evidence from 2003, 2008 and 2011 Nigerian DHS”.  

 

Response: The recommended title from the Reviewer is longer and less succinct, hence no changes 

made to the title.  

 

 

 

Comment 9: The authors should address that why Neonatal mortality was not considered in this 

particular study?  

 

Response: Neonatal mortality has been published elsewhere, reference below.  

 

Ezeh OK, Agho KE, Dibley MJ, Hall J, Page AN. Determinants of neonatal mortality in Nigeria: 

evidence from the 2008 demographic and health survey. BMC Public Health 2014, 14:521.  

 

 

Comment 10: Page introduction section- there is no reference at the end of the paragraph.  

 

Response: Reference now included  

 

Comment 11: Reference No. 1 is repeatedly used in page 4. The two to three paragraphs from one 

reference. Can you improve you improve this section?  

 

Response: No changes made because we used the most recent WHO/UNICEF Child mortality 

estimates.  

 

Comment 12: Page 6: under study factors …line 42 remove the phrase “see below”.  

 

Response: It has been removed  

 

Comment 13: Page 7: Under statistical analysis section …line 40, it says “Cox proportional hazard 

model regression was used…” why the authors have used this model? Did you have any time 

variable? I did not see any. The authors need to see it carefully and should use appropriate measures 
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of association for this study.  

 

Response: In the DHS survey, we have complete birth history. That is, date of birth and date of death 

which allow us to model time to death.  

 

 

Comment 14: Page 7: the last paragraph; the phrase “a stepwise backward elimination …” is 

repeatedly used. Can you rewrite this paragraph?  

 

Response: For clarity it now reads  

 

The multivariable analysis model for each of the study outcomes examined used a stepwise 

backwards elimination process to identify independent variables that were significantly associated 

with the study outcomes. To reduce any statistical error in our analyses, we double checked our 

backward elimination method by using the following procedures: (1) we entered only potential risk 

factors with a p value < 0.20 obtained in the univariable analysis, (2) we tested the backward 

elimination by including all of the variables (all potential confounding factors), and (3) we tested and 

reported any collinearity in the final model.  

 

 

Comment 15: Page 8; the 2nd paragraph still needs improvement. The issues of Hazard ratio needs 

to be resolved.  

 

Response: It has been addressed in the manuscript as noted above..  

 

Comment 16: The authors should try to improve all language issues (grammatical and typographical 

errors) before the this manuscript is published.  

 

Response: Every error observed has been corrected.  

 

 

 

 

Reviewer 2 Comments  

 

Comment 1: The paper has results of interest to the BMJ Open readership. The study of causes of 

childhood mortality at different ages and its relationship with individual child, socio-economic status 

(SES) and other factors is very crucial in understanding preventable causes of mortality in Nigeria. 

The results of this study could help optimize and re-assess efforts by the Nigerian Government and 

donors to accelerate the achievement of the MDG4.  

 

Response: We thank the Reviewer for the comments.  

 

 

Comment 2: The study is based on successive secondary data (Cross-sectional) of the 2003, 2008, 

and 2013 NDHS surveys, pooled data from 79,953 eligible women aged 15–49 years who 

participated in the surveys covering a randomly selected total of 66,154 live-born infants to maximise 

the sample sizes of deaths.  

The primary outcomes were post-neonatal mortality (death between 1 month and 11 death between 

birth and 11 months), child mortality (death months), infant mortality (death between birth and 11 

months), child mortality (death between 12 and 59 months) and under-five mortality (death between 

birth and 59 months). The methods are robust and not well applied.  
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Comment 3:  

 

Statistical analysis:  

 

a) The use of Cox proportional hazard regression models is the appropriate one in this context of 

survival data (time to event data). However, the authors mentioned in the abstract that the outcome 

variable analysed in this study was deaths from 63,844 singleton live-born infants aged 0–59 months 

from six geopolitical zones of Nigeria collected using a multistage, stratified, cluster random sampling 

method. While, I credit authors to have used weighted regression to account for the complex design 

(multistage, stratified, cluster random sampling), Cox proportional hazard regression models are not 

able to deal with the big issue of multiple live-birth and the impact of auto-correlation induced by 

geography (six geopolitical zones of Nigeria) for the following reasons:  

 

Response: We restricted our analysis to single live-birth. There is no need to make any adjustment for 

multiple live-births because multiple live-births are a powerful risk factor for mortality and will bias our 

findings. In the introductory part of this paper (lines 16-23)` we indicated that past studies have shown 

that including multiple births may produce misleading/inaccurate mortality risks.  

 

1) Clustering of mortality in zones cannot be assessed by the cox model. Thus, there may be a spatial 

auto-correlation present in the finding, which the authors could have attempted to control by using 

spatial random effect model at the zones level.  

 

Response: The sampling was stratified three-stage cluster design consisting of clusters, urban areas 

and rural areas and we used the ‘Svy’ command to adjust for the complex sampling design, and 

possible clustering of mortality within each sample area.  

 

2) In fact, the data analysed in the NDHS are collected by interviewing a nationally representative 

sample of women (and men in some cases). These women are independent observations once we 

account for their households and communities. Thus, in the analysis of mortality predictors, using 

these women as experimental units is the correct procedure.  

 

 

Comment 4: However, in the analysis of child mortality, the situation is different. To analyse child 

mortality the original women data is converted to child data. In so doing a number of children are 

nested with the same women (mother) and the data on children no longer consists of independent 

(random) observations unless we select just one child, say of a given birth order, from each mother. 

Children of the same mother are more alike than children selected at random from the population and 

analytical methods must pay due attention to this nature of the data. Unfortunately, the proposed 

methods (Cox logistic regression) are not able to account for the above issues. Despite the fact 

authors mentioned in the abstract that singleton children were selected, it became very confusing in 

the presentation of the results in tables where multiple birth were used and birth order controlled.  

 

 

Response: As noted in the method section, the analysis was restricted to singleton live-birth (that is, 

one child and one mother) and most recent births during the 5 years preceding birth. There are no 

multiple children associated within the same woman.  

 

Comment 5: Therefore, it was not clear to me how the issue of the hierarchical nature of the data (i.e. 

a natural hierarchy where people are grouped families, and the latter, in turn, are grouped into 

 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-2014-006779 on 27 M

arch 2015. D
ow

nloaded from
 

http://bmjopen.bmj.com/


household and communities) was taken into account and what the added value of using the proposed 

methods compared to existing hierarchical models is (random effects or multilevel models).  

 

Response: We indicated singleton live-birth because we want to remove any multiple births in order to 

eliminate any statistical bias. We agree with the reviewer that auto-correlation induced by geopolitical 

zone could be used to deal with multiple live-births but that is not the focus of our paper. Birth order 

and interval reported in our tables relate to the indexed child in the household, and are not the same 

as multiple births.  

 

We agreed with the reviewer that multilevel modelling can be used in analysis of this data and we 

demonstrated below that the estimate obtained from survey cox regression and that of multilevel 

model are similar. For example, survey cox regression method with clustering accounted for using the 

‘Svy’ command reported the hazard ratio (HR) = 1.8 while multilevel method reported the Odd ratio 

(OR) = 1.7 and their 95%CI overlaps which is another indication that the two methods do not differ 

statistically. Several studies have used cox regression model to analyzed mortality [1-3] hence, we 

don’t think it is necessary to change our statistical analysis as suggested by the reviewer.  

 

For clarity, we used only the most recent live births of mothers within the 5 years preceding the 

surveys as noted in the method/abstract section, hence the issue of adjusting for variability of number 

of children from the same mother is not necessary.  

 

Estimate obtained for household wealth using Survey cox logistic regression method  

 

Number of strata = 6 Number of obs = 31561  

Number of PSUs = 1908 Population size = 31417.324  

Design df = 1902  

F( 2, 1901) = 45.72  

Prob > F = 0.00  

Linearized  

Under-five Haz. Ratio Std. Err. t P>t [95% Conf. Interval]  

 

Middle 1.790492 0.1449968 7.19 0 1.527555 2.098688  

Poor 2.14595 0.1713157 9.56 0 1.834945 2.509667  

 

 

Estimate obtained for household wealth using multilevel method  

 

 

Under-five Odds Ratio Std. Err. z P>z [95% Conf. Interval]  

 

Middle 1.654996 0.1220484 6.83 0 1.43227 1.912358  

Poor 2.028192 0.1480726 9.69 0 1.757783 2.3402  

cons 0.037608 0.0024264 -50.85 0 0.03314 0.042677  

 

Random-effects Parameters Estimate Std. Err. [95% Conf. Interval]  

 

Cluster: Identity  

sd(_cons) 0.2982438 0.045404 0.221302 0.401937  
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1. Chowdhury, A.H., Determinants of Under-Five Mortality in Bangladesh. Open Journal of Statistics, 

2013. 3:213 -219.  

 

2. Kembo, J. and J.K.V. Ginneken, Determinants of infant and child mortality in Zimbabwe: Results of 

multivariate hazard analysis. DEMOGRAPHIC RESEARCH 2009. 21(13): 367-384  

 

3. Verona, A.P.d.A., et al., Infant mortality and mothers' religious involvement in Brazil. Revista 

Brasileira de Estudos de População, 2010. 27: 59-74.  

 

 

Comment 6: Therefore, the proposed methodologies in this paper do not take into account the 

problem of a hierarchical or clustered structure in the demographical data and the issue of selection 

bias in health outcomes in SSA (i.e. systematic difference in characteristics between those who are 

selected for the study and those who are not. If these unobserved factors also influence the impacts 

of the studied subject, selection bias will occur). In the literature, these issues have been tackled by 

using hierarchical models (multilevel models, random effects models, etc...).  

 

Response: The survey method employed in the Nigerian DHS surveys is a well-established survey 

design to minimise selection bias with high levels of participation across each of the surveys (ranging 

from 95% to 98%), and analyses have incorporated weight factors to account for the complex 

clustered survey design. As noted above, the alternative statistical approach arrives at similar 

estimates to multi-level approaches, and differences relate to the calculation of standard errors, and 

not point estimates (which are similar). Selection bias is unlikely to affect the magnitude of the 

association between a given exposure and outcome if the probability of being ‘exposed’ in cases of 

mortality is not different from the probability of being ‘exposed’ in non-cases of mortality [4, 5], which 

would most likely be the case in the present study given the random selection of participants and 

correction for sampling within communities and households. .  

 

4 Orsini, Nicola, et al. A tool for deterministic and probabilistic sensitivity analysis of  

epidemiologic studies. Stata Journal 2008; 8(1), 29-48  

 

5 Lash TL, Fox MP, Fink AK. Applying quantitative bias analysis to epidemiologic  

data. 2010; Springer: NY.  

 

 

Comment 7: The author reports on results section of the abstract unadjusted crude rate of decline of 

mortality and based the study’s conclusion on them. I think, adjusted results using hazard ratios 

should be presented here and study’s conclusion should be based on them.  

 

Response: The Reviewer has mis-interpreted the estimates in the abstract, as we have reported 

adjusted Hazard ratios in the result section not unadjusted estimates.  

 

Moreover, there was no formal trend analysis of the data but still the authors went ahead to infer a 

decline in mortality. I think, in Table 1 and 2, the p-values to be presented there should be the p-value 

for trend and not the ones there.  

 

Response: The trend was based on the result tables and we have taken them out because our aim 

was to identify common factors associated with childhood mortality at different age ranges during the 

first 59 months of life in Nigeria.  
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Comment 8: A very good paper that takes into account the above methodological pitfalls and was also 

missing from the reference of this study (which is surprising given the fact that it is a paper on under-

five mortality in Nigeria) is the paper by  

 

Adebayo SB, Fahrmeir L. Analysing child mortality in Nigeria with geoadditive discrete-time survival 

models. Stat Med 2005;24:709–28.  

 

Response: We have read Adebayo et al (2005) paper and Adebayo et al (2005) paper is on regional 

or state spatial auto-correlation analysis which is completely different from our paper which was 

based on risk factors. Hence, there is no need to cite Adebayo et al (2005) paper  

 

Another reference that have discussed in more details the above methodologies is the paper by 

Kazembe L, Clarke A, Kandala N-B (2012). Childhood mortality in Sub-Saharan Africa: insight of 

small-scale geographical inequalities from Census data. BMJ Open 2012; 2:e001421. 

doi:10.1136/bmjopen-2012-001421.  

 

Response: Now cited because relevant mortality risk factors was reported.  

 

 

Comment 9: Results of decline shouldn’t be part of the introduction  

 

Response: We think this is appropriate as reported in NDHS and it will provide stronger background 

to our study.  

 

 

Comment 10: Pages 6-7, drop detail explanations of wealth index. It’s well established in the DHS 

literature.  

 

Response: Wealth index was a key factor used in the analysis, it is appropriate to describe the 

method for the benefit of those public health researchers that are not familiar with how household 

wealth index are computed in developing countries. We do acknowledge the fact that wealth index is 

widely used in the analysis of DHS. 

VERSION 2 – REVIEW 

REVIEWER Ngianga-Bakwin Kandala 
 
Warwick Medical School, UK 

REVIEW RETURNED 02-Feb-2015 

 

GENERAL COMMENTS General comments  
 
While the paper has improved from the initial submission, the 
authors have generally not responded convincible to my queries. As 
these comments pertain to the methodologies used in this paper and 
the methods have implication on the findings I would like them to 
address these queries properly.  
 
Instead of dismissing the comments as being irrelevant to this paper, 
authors should acknowledge them appropriately and perhaps deal 
with them in the limitation section.  
For instance, it is well established that Cox proportional hazard 
regression models and the use of svy command are limited in this 
context ( see review by Kazembe L, Clarke A, Kandala N-B (2012). 
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Childhood mortality in Sub-Saharan Africa: insight of small-scale 
geographical inequalities from Census data. BMJ Open 2012; 
2:e001421. doi:10.1136/bmjopen-2012-001421.)  
 
While Cox regression can address the issue of survival nature of the 
data and the SVY command can deal with the complex sampling 
they are unable address the issue of dependence of sampling units 
even with the introduction of a random effects. For instance, children 
from Lagos state may share the same risk factors with children of 
neighbouring states. They are not independent of each other and 
this is where the Cox regression has been extended to incorporate 
correlated random effects to address the above issue in the quest of 
children survival. This is what the papers by Adebayo SB, Fahrmeir 
L. And Kazembe L, Clarke A, Kandala N-B (2012) address.  
 
The statement by the authors that these papers are not relevant to 
their paper is not correct. The two papers deal with determinants of 
child survival but extend the Cox model to account for the fact that 
areas (sample units) indiuced a correlation (children of neighbouring 
areas share common risk of mortality and they may not be 
considered as independent units as the Cox regression does.).  
This issue may bias the results and it most properly be 
acknowledged in the paper as a limitation.  
 
The statement by the authors that „we indicated that past studies 
have shown that including multiple births may produce 
misleading/inaccurate mortality risks.” Again this statement is not 
correct. It is rather misleading/inaccurate results of mortality risks 
are produced if the appropriate methods dealing with multiple births 
are not applied (i.e. methods that successively tackle the complex 
survey design and the hierarchical nature of the data (children 
nested within one mother) and the dependence of the sampling units 
(share risk of neighbouring units). The two papers above have 
successfully tackled this issue. It is worth mentioning it in the paper 
to point readers to methodological development in this area of child 
survival.  
The selection of only one indexed birth should be applauded but it 
does not exempt the authors in tackling the other issues mentioned 
above (dependence of units etc...).  
 
Based on the above comments, this paper need a major revision of 
the aspects mentioned before it can be considered for publication. 

 

VERSION 2 – AUTHOR RESPONSE 

 

Comment 1: Instead of dismissing the comments as being irrelevant to this paper, authors should 

acknowledge them appropriately and perhaps deal with them in the limitation section.  

For instance, it is well established that Cox proportional hazard regression models and the use of svy 

command are limited in this context ( see review by Kazembe L, Clarke A, Kandala N-B (2012). 

Childhood mortality in Sub-Saharan Africa: insight of small-scale geographical inequalities from 

Census data. BMJ Open 2012; 2:e001421. doi:10.1136/bmjopen-2012-001421.)  

 

Response: We apologised that our response may have appeared to dismiss your valuable comments. 

We have reviewed the points you raised carefully and have added new section in the discussion on 

limitations of our study. (see text after next response).  
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Comment 2: While Cox regression can address the issue of survival nature of the data and the SVY 

command can deal with the complex sampling they are unable address the issue of dependence of 

sampling units even with the introduction of a random effects. For instance, children from Lagos state 

may share the same risk factors with children of neighbouring states. They are not independent of 

each other and this is where the Cox regression has been extended to incorporate correlated random 

effects to address the above issue in the quest of children survival. This is what the papers by 

Adebayo SB, Fahrmeir L. And Kazembe L, Clarke A, Kandala N-B (2012) address.  

 

 

 

Response: We agree with the reviewer and paragraph on limitations has been added to the 

manuscript (see below).  

 

Some limitations that need to be considered when interpreting the results of this study include: (a) the 

cross sectional design limits any conclusions about causality of the factors we have examined; (b) the 

antecedent health and nutritional status history of children under 5 years old, especially for those 

children who had died, and causes of death were lacking in the NDHS surveys, (c) this study did not 

adjust for effect of small-scale geographical inequality as demonstrated by previous studies [44, 60]. 

However, this study adjusted for intra-cluster correlation which is an appropriate statistical method for 

examining mortality from complex cluster sample survey data [61].  

 

 

Comment 3: The statement by the authors that these papers are not relevant to their paper is not 

correct. The two papers deal with determinants of child survival but extend the Cox model to account 

for the fact that areas (sample units) indiuced a correlation (children of neighbouring areas share 

common risk of mortality and they may not be considered as independent units as the Cox regression 

does.).This issue may bias the results and it most properly be acknowledged in the paper as a 

limitation.  

 

Response: Limitation has been added to the manuscript (see above).  

 

 

 

Comment 4: The statement by the authors that „we indicated that past studies have shown that 

including multiple births may produce misleading/inaccurate mortality risks.” Again this statement is 

not correct. It is rather misleading/inaccurate results of mortality risks are produced if the appropriate 

methods dealing with multiple births are not applied (i.e. methods that successively tackle the 

complex survey design and the hierarchical nature of the data (children nested within one mother) 

and the dependence of the sampling units (share risk of neighbouring units). The two papers above 

have successfully tackled this issue. It is worth mentioning it in the paper to point readers to 

methodological development in this area of child survival.  

 

Response: Several studies conducted in both developed and developing countries including Nigeria 

analysed multiple births and singleton birth separately because the odds of dying among multiple 

births were 2-4 times compared with singleton birth due to biological plausibility [1-6]. Hence, in order 

to reduce bias, we excluded multiple births from our study because of possibility of overestimation of 

mortality risk estimates in Nigeria.  

 

1. Uthman OA, Uthman MB, Yahaya I. A population-based study of effect of multiple birth on infant 

mortality in Nigeria. BMC Pregnancy Childbirth 2008;8:41  

2. Olusanya BO. Perinatal outcomes of multiple births in southwest Nigeria. J Health Popul Nutr 
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2011;29:639-47.  

3. Justesen A, Kunst A. Postneonatal and child mortality among twins in Southern and Eastern Africa. 

Int J Epidemiol 2000;29:678-83.  

4. Hong R. Effect of multiple birth on infant mortality in Bangladesh. J Paediatr Child Health 

2006;42:630-5.  

5. Imaizumi Y. Infant mortality rates in single, twin and triplet births, and influencing factors in Japan, 

1995-98. Paediatr Perinat Epidemiol 2001;15:346-51  

6. Kleinman JC, Fowler MG, Kessel SS. Comparison of infant mortality among twins and singletons: 

United States 1960 and 1983. Am J Epidemiol 1991;133:133-43. 
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