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TITLE (PROVISIONAL) Dietary Diversity, Socioeconomic Status and Maternal Body Mass 
Index (BMI): Quantile Regression Analysis of Nationally 
Representative Data from Ghana, Namibia and Sao Tome and 
Principe 
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VERSION 1 - REVIEW 

REVIEWER Shu Kay Ng 
School of Medicine and Menzies Health Institute Queensland, 
Griffith University, Queensland, Australia 

REVIEW RETURNED 03-Jun-2016 

 

GENERAL COMMENTS The paper aims to assess the association between dietary diversity 
(DD), socio-economic status (SES) factors and maternal body mass 
index (BMI), and the variation of the effects of the DD and SES 
across the entire distribution of maternal BMI. Three African 
countries (Ghana, Namibia, and Sao Tome and Principle) were 
considered. Quantile regression was used to examine the 
association at different quantiles of maternal BMI.  
 
The paper was well written in general. I have only several minor 
comments:  
 
1. The design of the Demographic and Health Surveys (DHS) 
involves clustered sampling, but the quantile regression analyses 
treat the data as a random sample. Can the authors address this 
issue in the Discussion section?  
 
2. It is sensible to treat maternal BMI as a continuous variable in this 
study. On the other hand, BMI is also widely categorized into 
underweight, normal, overweight, and obese. Many studies about 
adverse effects of BMI on health-related outcomes and service uses 
are based on this categorization of BMI. This categorization forms 
different quantiles of maternal BMI and it will be interesting to see 
what the results look like under this categorization.  
 
3. Figures 1-3 are very important. However, they are too small to 
read.  
 
4. In the Abstract (objective), the authors stated the entire 
distribution of maternal nutrition outcomes. But it should be the 
maternal BMI. 
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REVIEWER Sarah Kehoe 
Senior Research Fellow, MRC Lifecourse Epidemiolgy Unit, 
University of Southampton, UK 

REVIEW RETURNED 01-Jul-2016 

 

GENERAL COMMENTS This is a very interesting and important analysis of dietary data and 
socio-economic status in relation to maternal BMI.  
The conclusion made in terms of the need to look at how data in 
different settings rather than simply using averages is very 
important.  
I think there could be some improvements to the clarity of the 
manuscript, please see suggestions below.  
 
Abstract  
The objective is not very clear. Please re-word. It might be easier if it 
was made into 2 sentences.  
Line 33: What is meant by nutrition outcomes? Is this DD and BMI or 
something different?  
Results – were any of the findings statistically significant? Please 
report p values.  
 
Introduction  
Please be consistent about using abbreviations (e.g. line 120-121 
dietary diversity elsewhere is DD)  
Line 186-187 –please define what is meant by the term ‘maternal 
nutritional outcomes’  
It would be nice if some more background on the 3 countries studied 
could be given. In addition, a rationale for studying these three 
countries together. Is there any evidence for chronic energy 
deficiency among women in these countries?  
 
Methods  
Line 224: if possible please give the manufacturer details of 
anthropometry equipment.  
It would be interesting to know the population of each of the 3 
countries.  
Line 236 Throughout the manuscript ‘outcome measures’ (plural) are 
referred to when as far as I can see there is only one measure: BMI. 
Please amend this.  
Please make clearer how the 24 hour recall was done. Were women 
asked to list all of the foods they had eaten the previous day or were 
they asked to say ‘yes’ or ‘no’ to consumption of each of the listed 
food groups? If the latter is true I would re-word this section to say 
something like “Women were asked whether they had consumed 
foods from the following food groups on the previous day. 
Responses were recorded as ‘yes’ or ‘no’.”  
Also state how many recalls were done for each woman 
(presumably one) and whether there was representation of any days 
were food intake might vary from normal eg weekend, festival etc.  
Please explain ‘household wealth’ a bit more clearly. Does this 
comprise assets and income? Any other factors?  
Table 1  
Please add units for each of the variables  
There appears to be a mistake in the Parity row.  
Was BMI distributed normally? If not median and inter-quartile range 
would be more appropriate.  
Suggest adding the percentage of women with chronic energy 
deficiency; underweight; normal; overweight  
Lines 359-361 – please state direction of effect of each of these 
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associations.  
 
Tables 2, 3 and 4  
It would make it easier for the reader if the quantile ranges were 
given eg 0-5th etc  
Line 368, 380 and 381 – please give units for BMI (please check this 
throughout the manuscript).  
Lines 371 – 372 – does this mean that an association was seen from 
25th-100th quantile and from 75th-100th quantile? If so I think it 
would be clearer to phrase this sentence accordingly.  
The results section is a little difficult to follow. Quantiles are the point 
at which the distribution is split. For example, if you wish to talk 
about women above the 90th quantile of the distribution you can say 
‘women with a BMI above the 90th quantile’ or ‘in the highest tenth 
for BMI’.  
 
Discussion  
It is important that the authors discuss whether the effect of DD on 
BMI at the top of the distribution in Ghana is biologically meaningful 
as well as statistically significant.  
Also, it would seem important to know what the BMI of these women 
at the top of the distribution was. Were they overweight?  
Similarly, where findings relate to women at the lower end of the BMI 
distribution, were these women with chronic energy deficiency? Eg 
Lines 458-461  
Line 438 – was maternal BMI the outcome in the Burkina Faso? 

 

REVIEWER Kaleab Baye 
Addis Ababa University, Ethiopia 

REVIEW RETURNED 05-Jul-2016 

 

GENERAL COMMENTS The paper intended to answer the important question of whether 
dietary diversity and socio-economic factors are associated with a 
range of BMI quantiles. The use of a large dataset that is 
representative of women in the three African countries is the 
strength of the study. However, the writing needs clarity and thus 
requires substantive improvement. The discussion section can be 
strengthened. Much time and space is devoted to stating how QR is 
better than OLS, which is not the objective of the study. The 
conclusion needs to be revisited to answer the original question.  
 
Specific comments  
 
Title: maternal “nutritional status” should preferably read as 
“maternal BMI”  
Abstract:  
Please remove “factors” from socio-economic status  
Line 32-33: second part of the sentence is not clear:“….and the 
variation … nutritional outcomes”  
Line 35-36: “three African countries”- please name them  
Line 44: “… all quantiles”of BMI?  
Line 46: full stop after respectively  
Line 54: “…patterns of effects across the entire distribution” of BMI? 
Please be specific  
Line 55-56: which disparities? The abstract should read on its own  
Strength and limitations  
Line 77-78: Please be more concise  
The sentence could read as: The use of cross-sectional surveys 
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may not allow to establish causation  
Line 89-80: “cognitive challenges” this is a pejorative term that can 
easily be replaced by “recall bias”  
Introduction  
Line 95-96: the nutritional status of women is not per se the problem, 
but poor nutritional status  
Poor nutritional status is not a contemporary problem; it has been a 
problem through the history of humanity  
Line 96-98: very long sentence; please shorten this sentence to gain 
clarity by separating the idea of neonatal death and stunting of 
survivors  
Line 102: “…stand at about…” should be replaced by “is”  
Line 103: 20-40% citation is needed  
Line 104-105: “… by the burden of reproduction and social condition 
in general…”  
“… it is also suggested that the bane…”  
Please revise the above statements for clarity  
Line 114-166: there is no need for an extensive literature review. 
Instead, please briefly present literature that can support the rational 
for the study  
The objective statement can be improved to gain clarity  
Methods  
No need to repeatedly state the advantage of QR over OLS  
QR is a standard procedure, and thus does not need an extensive 
theoretical description with equations; this can easily be refereed by 
providing an appropriate reference  
Results  
Please avoid using vague statements like: line 326 “ …tended to be 
a little heavier…”  
Line 344: “cowives” could possibly be replaced by “multiple wives”  
The same data cannot be presented in both tables and figures; 
please choose one  
Discussion  
Please be specific and careful with your statements  
Avoid repetition  
Arguments are not strong enough  
Conclusion  
The authors conclude that QR is a better tool than OLS, while this 
was not their objective  
The authors should instead answer to the question posed at the 
beginning 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

 

Reviewer Name  

 

Shu Kay Ng  

 

General comment: The paper aims to assess the association between dietary diversity (DD), socio-

economic status (SES) factors and maternal body mass index (BMI), and the variation of the effects 

of the DD and SES across the entire distribution of maternal BMI. Three African countries (Ghana, 

Namibia, and Sao Tome and Principle) were considered. Quantile regression was used to examine 

the association at different quantiles of maternal BMI.  

 

The paper was well written in general. I have only several minor comments:  
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Comment: The design of the Demographic and Health Surveys (DHS) involves clustered sampling, 

but the quantile regression analyses treat the data as a random sample. Can the authors address this 

issue in the Discussion section?  

Response: The authors agree with the reviewer. However, the Quantile regression in its current form 

and implementation in STATA does not incorporate the complex survey design of DHS. To address 

this shortcoming, we bootstrapped our estimates to ensure that appropriate inference is done. In this 

regard, we used 1000 replications to obtain standard errors and confidence intervals. The above has 

been added to the discussion section.  

 

 

Comment: It is sensible to treat maternal BMI as a continuous variable in this study. On the other 

hand, BMI is also widely categorized into underweight, normal, overweight, and obese. Many studies 

about adverse effects of BMI on health-related outcomes and service uses are based on this 

categorization of BMI. This categorization forms different quantiles of maternal BMI and it will be 

interesting to see what the results look like under this categorization.  

Response: Thank you for this observation. However, the suggested analysis will not be possible in 

this study. This is because of the choice of quantile regression as an analytical methodology, which 

requires that the outcome variable must be continuous. The reviewer’s comment is worth considering 

in future analysis that might not involve the use of quantile regression.  

 

Comment: Figures 1-3 are very important. However, they are too small to read.  

Response: The figures were converted based on the BMJ Open guidelines.  

 

Comment: In the Abstract (objective), the authors stated the entire distribution of maternal nutrition 

outcomes. But it should be the maternal BMI.  

 

Response: This has been rectified. The objective now reads: To (a) assess the association between 

dietary diversity (DD), socio-economic status (SES) and maternal BMI, and (b) the variation of the 

effects of the DD and SES at different points of the conditional distribution of the BMI.  

 

Reviewer: 2  

 

 

Sarah Kehoe  

 

 

Comment: This is a very interesting and important analysis of dietary data and socio-economic status 

in relation to maternal BMI.  

 

Comment: The conclusion made in terms of the need to look at how data in different settings rather 

than simply using averages is very important. I think there could be some improvements to the clarity 

of the manuscript, please see suggestions below.  

 

Abstract  

Comment: The objective is not very clear. Please re-word. It might be easier if it was made into 2 

sentences.  

Response: This has been done and the objective now reads; to (a) assess the association between 

dietary diversity (DD), socio-economic status (SES) and maternal BMI, and (b) the variation of the 

effects of the DD and SES at different points of the conditional distribution of the BMI.  

 

Comment: Line 33: What is meant by nutrition outcomes? Is this DD and BMI or something different?  
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Results – were any of the findings statistically significant? Please report p values.  

 

Response: The nutritional outcomes refers to the BMI, which is a measure of nutritional status or 

outcome. The respective P values are reported at the end of each table and denoted in the tables by 

stars, and the number of stars shows the level of the p value. Including the p values in the tables will 

make them (tables) congested and difficult to read.  

 

Introduction  

Comment: Please be consistent about using abbreviations (e.g. line 120-121 dietary diversity 

elsewhere is DD)  

Response: This has now been address  

 

Comment: Line 186-187 –please define what is meant by the term ‘maternal nutritional outcomes’  

It would be nice if some more background on the 3 countries studied could be given. In addition, a 

rationale for studying these three countries together. Is there any evidence for chronic energy 

deficiency among women in these countries?  

 

Response: To make it clearer, the research question now reads: does the effects of dietary diversity 

and socioeconomic status on maternal BMI vary across the conditional distribution of the BMI?  

The rationale for studying these three countries is captured under the methodology: “These countries 

were selected based on the availability of maternal dietary data. Our plan was to choose one country 

from each of the five sub-regions in Africa (regional representation). However, after examining all the 

datasets from Africa, we noticed that most of them were missing maternal dietary data. For example, 

in East Africa, only Ugandan DHS collected maternal dietary data. However, Uganda was not 

included in the analysis because more than 50% of the cases were missing maternal anthropometry 

data”  

 

Methods  

Comment: Line 224: if possible please give the manufacturer details of anthropometry equipment.  

It would be interesting to know the population of each of the 3 countries.  

Response: This paragraph has been added to the manuscript to address the reviewers comment: The 

weight measurements were undertaken using electronic Seca scales with a digital screen, which was 

designed and produced under the guidance of UNICEF. Height measurements were obtained using a 

measuring board produced by Shorr Productions.  

 

Comments: Line 236 Throughout the manuscript ‘outcome measures’ (plural) are referred to when as 

far as I can see there is only one measure: BMI. Please amend this.  

Response: This has been addressed  

 

Comment: Please make clearer how the 24 hour recall was done. Were women asked to list all of the 

foods they had eaten the previous day or were they asked to say ‘yes’ or ‘no’ to consumption of each 

of the listed food groups? If the latter is true I would re-word this section to say something like 

“Women were asked whether they had consumed foods from the following food groups on the 

previous day. Responses were recorded as ‘yes’ or ‘no’.”  

Response: This sentence has been included in the manuscript as suggested by the reviewer: 

“Women were asked whether they had consumed foods from the following food groups on the 

previous day. Responses were recorded as ‘yes’ or ‘no’. A “yes” response was scored ‘1’ and “no” 

response scored ‘0’.  

 

Comment: Also state how many recalls were done for each woman (presumably one) and whether 

there was representation of any days were food intake might vary from normal eg weekend, festival 

etc.  
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Please explain ‘household wealth’ a bit more clearly. Does this comprise assets and income? Any 

other factors?  

Response: As it is the practice in national surveys of this nature, one recall was done.  

This paragraph has been added to address the issue of the wealth index: The wealth index in the 

DHS dataset was created based on assets ownership and housing characteristics of each household: 

type of roofing, and flooring material, drinking water, sanitation facilities, ownership of television, 

bicycle, and motorcycle, among others. Principal component analysis was employed to assign 

weights to each asset in each household. The asset scores were then summed up and individuals 

ranked according to the household score. The wealth index was then divided into quintiles: poorest, 

poorer, middle, richer and richest. However in this analysis, the household wealth index was used as 

a continuous variable. This has been added to the methods section.  

 

Table 1  

Comment: Please add units for each of the variables  

Response: This has now been done.  

 

Comment: There appears to be a mistake in the Parity row.  

 

Response: This has been corrected  

 

Comment: Was BMI distributed normally? If not median and inter-quartile range would be more 

appropriate.  

Response: The BMI was normally distributed  

 

 

 

Comment: Lines 359-361 – please state direction of effect of each of these associations.  

Response: This sentence has been added to address this issue: The following covariates were also 

significant: maternal age and sex of household were positively associated with maternal BMI, while 

presence of co-wives, number of household members and number of children under five years in the 

household were negatively associated with maternal BMI.  

 

Tables 2, 3 and 4  

Comment: It would make it easier for the reader if the quantile ranges were given eg 0-5th etc.  

Response: This comment is not clear. However, our categorization of the quantiles is based on how 

the results of the quantile regressions are usually presented in the literature.  

 

Comment: Line 368, 380 and 381 – please give units for BMI (please check this throughout the 

manuscript).  

Response: The units have now been included  

 

Comment: Lines 371 – 372 – does this mean that an association was seen from 25th-100th quantile 

and from 75th-100th quantile? If so I think it would be clearer to phrase this sentence accordingly.  

Response: The sentence have been reworded to read: The effect of maternal occupation (white collar 

work) was significantly positive in at least two quantiles in each of the five countries.  

 

Comment: The results section is a little difficult to follow. Quantiles are the point at which the 

distribution is split. For example, if you wish to talk about women above the 90th quantile of the 

distribution you can say ‘women with a BMI above the 90th quantile’ or ‘in the highest tenth for BMI’.  

Response: We revised this section to make it clearer. We however tried to ensure that the way in 

which the results are presented is consistent with how quantile regression results are usually 

presented in the literature.  
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Discussion  

Comment: It is important that the authors discuss whether the effect of DD on BMI at the top of the 

distribution in Ghana is biologically meaningful as well as statistically significant.  

Response: The effect is statistically significant. However, as to whether it is biologically meaningful we 

added this sentence in the discussion to address that. “This does not mean that women in the 90th 

quantile have better nutritional status, as they are likely to be at higher risk of overweight/obesity 

(another form of malnutrition). The results are only an indication that women in the upper most end of 

the BMI distribution are likely to benefit more from improvement in DD than those in the lower end of 

the distribution. As to whether these benefits will have a causal effect on actual improvement in 

nutritional status is beyond the scope of the present study”  

 

Comment: Also, it would seem important to know what the BMI of these women at the top of the 

distribution was. Were they overweight?  

 

Response: These women are likely to be at higher risk of overweight/obesity  

 

Comment: Similarly, where findings relate to women at the lower end of the BMI distribution, were 

these women with chronic energy deficiency? Eg Lines 458-461  

Response: Yes, those at the lower end are likely to be at higher risk of chronic energy deficiency.  

 

Comment: Line 438 – was maternal BMI the outcome in the Burkina Faso?  

Response: Yes, it was.  

 

 

Reviewer: 3  

Reviewer Name  

 

Kaleab Baye  

 

 

Comment: The paper intended to answer the important question of whether dietary diversity and 

socio-economic factors are associated with a range of BMI quantiles. The use of a large dataset that 

is representative of women in the three African countries is the strength of the study. However, the 

writing needs clarity and thus requires substantive improvement. The discussion section can be 

strengthened. Much time and space is devoted to stating how QR is better than OLS, which is not the 

objective of the study. The conclusion needs to be revisited to answer the original question.  

Response:  

 

Specific comments  

 

Comment: Title: maternal “nutritional status” should preferably read as “maternal BMI”  

Response: This has been done  

 

Abstract:  

Comment: Please remove “factors” from socio-economic status  

Response: Factors have been removed as suggested  

 

Comment: Line 32-33: second part of the sentence is not clear:“….and the variation … nutritional 

outcomes”  

Response: The objective has been revised as follows: ; to (a) assess the association between dietary 

diversity (DD), socio-economic status (SES) and maternal BMI, and (b) the variation of the effects of 
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the DD and SES at different points of the conditional distribution of the BMI.  

 

Comment: Line 35-36: “three African countries”- please name them  

Response: Names of countries have been added: Ghana, Namibia and Sao Tome and Principe.  

 

Comment: Line 44: “… all quantiles”of BMI?  

Response: BMI has been included  

 

Comment: Line 46: full stop after respectively  

Response: This has been done.  

 

Comment: Line 54: “…patterns of effects across the entire distribution” of BMI? Please be specific  

Response: BMI has been included as suggested by the reviewer  

 

Comment: Line 55-56: which disparities? The abstract should read on its own  

Response: The sentence now reads; Policy interventions to address maternal nutrition should pay 

attention to the differential effects highlighted in this study.  

 

Strength and limitations  

Comment: Line 77-78: Please be more concise. The sentence could read as: The use of cross-

sectional surveys may not allow to establish causation  

Response: This sentence have been included as suggested by the reviewer: The use of cross-

sectional surveys may not allow to establish causation  

 

Comment: Line 89-80: “cognitive challenges” this is a pejorative term that can easily be replaced by 

“recall bias”  

Response: Cognitive challenges has been replaced with recall bias  

 

Introduction  

Comment: Line 95-96: the nutritional status of women is not per se the problem, but poor nutritional 

status Poor nutritional status is not a contemporary problem; it has been a problem through the 

history of humanity  

Response: The first sentence now reads: Poor nutritional status of women is of great concern 

globally, not only for the health and wellbeing of women but also their offspring.  

 

 

Comment: Line 103: 20-40% citation is needed  

Response: This has now been done  

 

Comment: Line 104-105: “… by the burden of reproduction and social condition in general…”  

“… it is also suggested that the bane…”Please revise the above statements for clarity  

Response: This has now been done  

 

 

Methods  

Comment: No need to repeatedly state the advantage of QR over OLS. QR is a standard procedure, 

and thus does not need an extensive theoretical description with equations; this can easily be 

refereed by providing an appropriate reference  

Response: Thank you for the comment. The quantile regression is scarcely used in the nutrition 

research arena. Therefore for readers to get a clear picture of what the quantile regression is about 

and what it can do, we decided give a detail review of the method.  
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Results  

 

Comment: The same data cannot be presented in both tables and figures; please choose one  

Response: This is a valid point made by the reviewer. However, we thought that it is important to 

present the results pictorially. This will give those who have difficulty understanding the tables to rely 

on the figures.  

 

Discussion  

comments: Please be specific and careful with your statements  

-Avoid repetition  

-Arguments are not strong enough  

 

Response: The above commends are not clear. Nonetheless, we have review the discussion to 

ensure that things are much clearer.  

 

Conclusion  

Comments: The authors conclude that QR is a better tool than OLS, while this was not their objective.  

The authors should instead answer to the question posed at the beginning  

Response: This has been revised 

VERSION 2 – REVIEW 

REVIEWER Shu Kay Ng 
Griffith University, Australia 

REVIEW RETURNED 08-Sep-2016 

 

GENERAL COMMENTS All the issues raised have been addressed satisfactorily in the 
revised paper.  

 

REVIEWER Sarah Kehoe 
MRC Lifecourse Epidemiology Unit, University of Southampton, UK 

REVIEW RETURNED 09-Sep-2016 

 

GENERAL COMMENTS The majority of comments have been addressed. There are a small 
number of minor issues that the authors may wish to consider  
1) There are no p values or in the abstract.  
2) Some brief information on the countries studied would help the 
reader who may not be familiar e.g. population, location within 
Africa.  
3) Is there any previous evidence that undernutrition is prevalent in 
these countries? This could be stated in the introduction. 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer 2  

 

Comment: There are no p values or in the abstract.  

Response: The P values are denoted by stars in the tables and level of significance denoted by the 

number of stars e.g. p<.05 denoted by one star, p<.01 by two stars and p<.001 by three stars. We did 

not include the p values in the tables because they will make the already congested tables more 

difficult to read. The reporting method we employed is what pertains in the literature. Since we did not 

include the p values in the tables, it will be inappropriate to put them in the text, especially when their 
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inclusion will not add anything scientifically significant to the paper.  

 

Comment: Some brief information on the countries studied would help the reader who may not be 

familiar e.g. population, location within Africa.  

Response: To address this concern, a sub-heading—study settings have been included in the 

manuscript and following text added; “The study used data collected in Ghana, Namibia and Sao 

Tome and Principe. Ghana, officially called the Republic of Ghana, is an independent state. It is 

located in the West Africa sub-region. Ghana is bordered by the Ivory Coast in the west, Burkina Faso 

in the north, Togo in the east and the Gulf of Guinea and Atlantic Ocean in the south. The population 

of Ghana in 2015 is estimated to be 27 million, up from the official 2010 census figure of 24.2 

million(28). Similarly, Namibia, officially the Republic of Namibia is a country in south-western Africa 

that covers approximately 824,000 square kilometres. It is bordered by the Atlantic Ocean in the west, 

Angola and Zambia in the north, Botswana in the east, and South Africa in the south and east (9). 

According to the 2014 population census, the total population of Namibia stands at about 2.4 million 

people. Sao Tome and Principe, officially the Democratic Republic of Sao Tome and Principe, is an 

island nation in the Gulf of Gunea off the western coast of Central Africa. It comprised of two main 

islands: Sao Tome and Principe, which are 87 miles apart and about 150 miles off the coast of 

Gabon. It has a total population of 192,993 people, according to the 2013 population census”  

 

 

Comment: Is there any previous evidence that undernutrition is prevalent in these countries? This 

could be stated in the introduction.  

 

Response: This sentence has been added to address this concern….”Narrowing down to the 

countries being studied, the prevalence of anaemia among women aged 15-49 years is as high as 

42% in Sao Tome and Principe and Ghana respectively(7, 8), while 21% of women in Namibia are 

anaemic (9)” 
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