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are provided with free text boxes to elaborate on their assessment. These free text comments are 
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Bhavani; Webb, Patrick 

 

VERSION 1 - REVIEW 

REVIEWER Alok Bhargava 
University of Maryland School of Public Policy, USA 

REVIEW RETURNED 18-Aug-2015 

 

GENERAL COMMENTS The manuscript analyzes the effects of dietary energy availability 
using a FAO database on population health outcomes such as child 
stunting and ischemic heart disease mortality rates. The authors 
note some of the limitations of such analyses in terms of 
measurement errors. I have the following comments:  
 
1. Agencies such as the FAO and World Bank use alternative 
methods for imputing or extrapolating missing values of important 
variables. This is noted on page 4 where it seems that “posterior 
distributions” may have been employed in some cases. It is often 
inappropriate to impute data especially in longitudinal analyses 
because the model parameters can be contaminated by the 
schemes used for extrapolations. It seems that in Table 2, the data 
were separated by 10 year intervals; it is not stated in Table 3 if that 
was also the case. The empirical results would be more convincing if 
the authors dropped all imputed data and estimated their models 
using actual observations. However, I am not sure if this may be 
feasible and if the estimated coefficients will be robust to changes in 
the sub-samples.  
 
2. The results in Table 2 show that the coefficient of energy 
availability for IHD mortality changed from -4.58 to +5.00 in the 
“adjusted for all covariates” model. It is not clear if the authors have 
pooled the data for all regions and whether the pooling would be 
acceptable using a statistical test for constancy of the model 
parameters across the sub-samples. The results seem overly 
sensitive to changes in covariates and are unlikely to be robust.  
 
3. Some of the estimated model parameters in Table 3 seem 
plausible. However, it seems unlikely that nutrient dense vegetables 
are associated with lower stunting prevalence, whereas animal fats 
and pulses that are good sources of dietary energy are positively 
associated. The authors’ explanation on page 6 is not convincing. 
Similarly, the large coefficient -26.6 of GNI for IHD mortality seems 
odd. It is likely that pooling the data for disparate populations had led 
to some unexpected and unreliable results.  
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4. It is known in the literature that higher heights and weights 
increase individuals’ energy requirements. Thus, there is likely to be 
some confounding in the results when data at the country level are 
analyzed. The authors need to better link their conceptual modeling 
framework with the existing literature on diet quality and health 
issues. Moreover, statistical justifications for pooling the data seem 
important for ensuring that the estimated model parameters can be 
used for policy purposes.  
 

 

REVIEWER Stephanie Richard 
Fogarty International Center, NIH, USA 

REVIEW RETURNED 21-Aug-2015 

 

GENERAL COMMENTS Summary  
This manuscript is well written, and the authors have combined 
publicly available data in a new way to explore an interesting 
relationship, that between diet, growth (stunting) and chronic 
disease (IHD mortality).  
 
Although the manuscript is well written overall, the discussion could 
be augmented. These are ecological data that include a variety of 
countries with very different access to high quality diets. It’s 
important not to take these results too far. There are lots of people in 
places like the US and Canada who eat a lot more than they should, 
including meat, milk, and vegetable oils, and they also die of IHD at 
high rates. (although not as high as Eastern Europe) I would caution 
the authors to be more thoughtful about the results, particularly 
considering how the outcomes (stunting and IHD mortality) are very 
different, both in terms of the analysis and the policy implications. 
Can you make a recommendation for greater dietary diversity in less 
developed areas, while recommending dietary moderation in other 
areas? Does a combined analysis like this (different countries, 
contexts) make sense? What is the quality of the IHD mortality data 
in developing countries? Does the quality change over time?  
 
Also, the relationship that has been suggested in the literature 
between stunting and chronic illness is not discussed in the 
discussion – adding this would deepen the discussion.  
 
Some additional analyses that might improve the manuscript:  
- Do you have access to weight data? It would be interesting to do 
the analysis with overweight or obesity as an outcome.  
- Did you conduct sub-analyses by region or by time period? I’d be 
interested to know if the findings hold up in those sub-analyses.  
 
Detailed comments  
 
- Abstract – Conclusions in the abstract could be strengthened / 
clarified. What exactly are you concluding, and what is the 
directionality. Why do future food policies need to consider this? This 
section lacks substance due to lack of specificity regarding 
directionality of relationships.  
 
- Page 3, line 10 – Considerable progress has been made to 
decrease stunting prevalence, see PMID:22770478. This sentence 
seems to indicate no progress.  
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- Page 5, line 47 – The last sentence of the paragraph is 
unnecessary. (about statistical significance) This is obvious from the 
table.  
 
- The manuscript consistently refers to 1980-2009, but the stunting 
outcome was only available from 1985-2009. Perhaps the analysis 
should be limited to 1985+ or the text of, for example, the sentence 
starting on page 6, line 54 (“For instance…) refined to reflect the 
actual time period. (unless you are using a lag similar to the IHD, but 
if so, this wasn’t mentioned)  
 
- Page 7, first sentence (started on page 6) – shouldn’t that be an 
increase in IHD mortality that is associated with 100kcal in total 
dietary energy? Or are you referring to the unadjusted value?  
 
- Page 7, line 19 – Two sentences about policy assistance for 
agriculture – these don’t really provide an explanation about why this 
result is popping out from the data. How can policy assistance for 
agriculture be associated with increased IHD and not related to 
stunting? Is this a regional / nation effect? Better explanation please.  
 
- For the 10 year lag for IHD, did you then consider dietary data from 
1980 (earliest year) and the association with IHD mortality in 1990? 
You mention a loss of sample size due to the lag, but it wasn’t clear 
how this was implemented.  
 
- Page 8, line 12 – I would add the word ‘wholly’ (or something like it) 
here: Our results demonstrate that food group diversity per se is not 
wholly positive for nutrition and health outcomes…  
 
- Table 1 – Why aren’t there years available for IHD? (I was 
assuming it was 1985-2009 but the supplementary figure shows 
1980-2009)  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

 

The manuscript analyses the effects of dietary energy availability using a FAO database on 

population health outcomes such as child stunting and ischemic heart disease mortality rates. The 

authors note some of the limitations of such analyses in terms of measurement errors. I have the 

following comments:  

 

1. Agencies such as the FAO and World Bank use alternative methods for imputing or extrapolating 

missing values of important variables. This is noted on page 4 where it seems that “posterior 

distributions” may have been employed in some cases. It is often inappropriate to impute data 

especially in longitudinal analyses because the model parameters can be contaminated by the 

schemes used for extrapolations. It seems that in Table 2, the data were separated by 10 year 

intervals; it is not stated in Table 3 if that was also the case. The empirical results would be more 

convincing if the authors dropped all imputed data and estimated their models using actual 

observations. However, I am not sure if this may be feasible and if the estimated coefficients will be 

robust to changes in the sub-samples.  

 

The reviewer is correct that some data (in particular the data on child stunting) were imputed based 

on posterior distributions. These data were carefully selected from models that had not used any 
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aspect of diet for the extrapolation, and we therefore believe that this will not have been a problem in 

our analyses of child stunting. We also imputed some other data for variables taken from the World 

Development Indicators database, and again took care not to use any factors related to food 

consumption in our extrapolations.  

 

Yes, we have added a footnote to Table 3 to indicate that a 10-year time lag was also used for this 

analysis.  

Unfortunately it would not be possible to run the analyses using only actual observations, as this 

would result in inadequate data (and the complete loss of the outcome data on child stunting, which 

were based on previously imputed data). We hope that the reviewer will have greater confidence in 

the robustness of our estimates now that we have re-run the analyses using World Bank Region as 

an area-level effect in the models (see below response to comment 2).  

 

2. The results in Table 2 show that the coefficient of energy availability for IHD mortality changed from 

-4.58 to +5.00 in the “adjusted for all covariates” model. It is not clear if the authors have pooled the 

data for all regions and whether the pooling would be acceptable using a statistical test for constancy 

of the model parameters across the sub-samples. The results seem overly sensitive to changes in 

covariates and are unlikely to be robust.  

 

The reviewer is correct that data for all regions were pooled in the analysis. On reflection this was not 

the best use of the available data, and in response to the insightful comment from the reviewer we 

have re-analysed the data using a mixed effects model where World Bank Region was added as an 

additional level in the model (see new Tables 2, 3 and 5). The likelihood ratio test for these models 

confirmed that they were a better fit than our original models and that region was operating as an 

important source of variation. The results are now less sensitive to changes in covariates. The 

primary relationships identified have not appreciably altered.  

 

3. Some of the estimated model parameters in Table 3 seem plausible. However, it seems unlikely 

that nutrient dense vegetables are associated with lower stunting prevalence, whereas animal fats 

and pulses that are good sources of dietary energy are positively associated. The authors’ 

explanation on page 6 is not convincing. Similarly, the large coefficient -26.6 of GNI for IHD mortality 

seems odd. It is likely that pooling the data for disparate populations had led to some unexpected and 

unreliable results.  

 

We have reworded the results and discussion sections significantly to emphasise the fact that the 

results for individual food groups refer to their representation as a proportion of the total diet rather 

than to their availability per se (see page 6, lines 24-40 and page 7, lines 17-29). We hope that this 

clarifies some of the relationships found, e.g. that as the availability of energy from animal fats 

increases as a proportion of total energy available, the proportion of other foods will consequently 

decrease and this is likely to be behind some of the less intuitive relationships found.  

 

4. It is known in the literature that higher heights and weights increase individuals’ energy 

requirements. Thus, there is likely to be some confounding in the results when data at the country 

level are analyzed. The authors need to better link their conceptual modeling framework with the 

existing literature on diet quality and health issues. Moreover, statistical justifications for pooling the 

data seem important for ensuring that the estimated model parameters can be used for policy 

purposes.  

 

We thank the reviewer for this important point, which has helped us to further refine our analyses. As 

mentioned above, we have re-analysed the data using World Bank Region as an additional area-level 

effect in order to overcome this limitation. In addition, we have added a new analysis that explores the 

relationship between total energy availability and the two outcomes in each region separately (see 
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new Table 3). It can be seen from this analysis that while the overall relationships with child stunting 

and mortality from IHD are mostly replicated in the individual regions, there are important differences 

in magnitude which we have now discussed (see page 6, lines 6-13 and page 7, lines 11-16).  

 

 

 

Reviewer: 2  

 

Summary  

This manuscript is well written, and the authors have combined publicly available data in a new way to 

explore an interesting relationship, that between diet, growth (stunting) and chronic disease (IHD 

mortality).  

 

We thank the reviewer for their positive response to the paper!  

 

Although the manuscript is well written overall, the discussion could be augmented. These are 

ecological data that include a variety of countries with very different access to high quality diets. It’s 

important not to take these results too far. There are lots of people in places like the US and Canada 

who eat a lot more than they should, including meat, milk, and vegetable oils, and they also die of IHD 

at high rates. (although not as high as Eastern Europe) I would caution the authors to be more 

thoughtful about the results, particularly considering how the outcomes (stunting and IHD mortality) 

are very different, both in terms of the analysis and the policy implications. Can you make a 

recommendation for greater dietary diversity in less developed areas, while recommending dietary 

moderation in other areas? Does a combined analysis like this (different countries, contexts) make 

sense? What is the quality of the IHD mortality data in developing countries? Does the quality change 

over time?  

 

We have added to the discussion to help address these important points (see page 7, lines 11-16, 

page 8, lines 25-26 and the new conclusions section). We have added a number of caveats to the 

effect that these results cannot be interpreted universally across a variety of different contexts and 

that the complex interactions between the two outcomes studied cannot be explored using the 

methods we have adopted.  

 

In addition, as mentioned in the response to Reviewer 1 above, we have re-analysed the data using 

mixed effects models with World Bank Region as an area-level effect, which has made better use of 

the hierarchical structure of the available data. We have also added an additional analysis (new Table 

3) which explores the relationship between the two outcomes and total energy availability in each 

region separately. We feel that this new analysis adds robustness to our primary results (as it can be 

seen that the relationships operate similarly in each region although with important differences in 

magnitude) and also enables us to discuss other important factors which may lie behind some 

regional differences.  

 

Also, the relationship that has been suggested in the literature between stunting and chronic illness is 

not discussed in the discussion – adding this would deepen the discussion.  

 

We have added an additional note to the effect that we cannot explore the links between stunting and 

chronic disease in our analyses due to data limitations, but that these relationships may be complex 

and are definitely worthy of study (page 8, lines 19-26).  

 

Some additional analyses that might improve the manuscript:  

- Do you have access to weight data? It would be interesting to do the analysis with overweight or 

obesity as an outcome.  
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- Did you conduct sub-analyses by region or by time period? I’d be interested to know if the findings 

hold up in those sub-analyses.  

 

Unfortunately, while data on adult obesity are available from the same source as the data on 

childhood stunting, these data were imputed using measures of food availability as covariates in the 

imputation model, and are therefore not suitable for inclusion in our analyses (see response to 

Reviewer 1, comment 1 concerning the use of imputed data).  

 

As mentioned above, we have now conducted additional analyses by region, which are available in 

the new Table 3. These analyses show that the main findings are replicated but there are also 

interesting differences in magnitude that hopefully deepen our analysis somewhat.  

 

Due to the time lag employed and data constraints we unfortunately do not have enough data points 

available to analyse the data separately by time period.  

 

Detailed comments  

 

- Abstract – Conclusions in the abstract could be strengthened / clarified. What exactly are you 

concluding, and what is the directionality. Why do future food policies need to consider this? This 

section lacks substance due to lack of specificity regarding directionality of relationships.  

 

The conclusions have been fully re-written to highlight the novel data linkage used in the analysis that 

has identified associations between food availability and health outcomes. The presence of these 

associations is important for those involved in shaping and defining policy in agriculture, nutrition and 

health see page 2, lines 24-26.  

 

- Page 3, line 10 – Considerable progress has been made to decrease stunting prevalence, see 

PMID:22770478. This sentence seems to indicate no progress.  

 

We have amended this section to clarify that progress has indeed been made in reducing stunting, 

but that the burden is still considerable (page 3, lines 6-8).  

 

- Page 5, line 47 – The last sentence of the paragraph is unnecessary. (about statistical significance) 

This is obvious from the table.  

 

This has been removed.  

 

- The manuscript consistently refers to 1980-2009, but the stunting outcome was only available from 

1985-2009. Perhaps the analysis should be limited to 1985+ or the text of, for example, the sentence 

starting on page 6, line 54 (“For instance…) refined to reflect the actual time period. (unless you are 

using a lag similar to the IHD, but if so, this wasn’t mentioned)  

 

The manuscript has been clarified throughout to indicate that the data on child stunting refer to years 

1985-2009 while the data on IHD mortality are for years 1980-2009 (see page 4 lines 27-30, page 6, 

lines 3-5, page 7, lines 20-26 and page 8, lines 14-18).  

 

- Page 7, first sentence (started on page 6) – shouldn’t that be an increase in IHD mortality that is 

associated with 100kcal in total dietary energy? Or are you referring to the unadjusted value?  

 

Apologies for this error. We have amended the sentence accordingly.  

 

- Page 7, line 19 – Two sentences about policy assistance for agriculture – these don’t really provide 
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an explanation about why this result is popping out from the data. How can policy assistance for 

agriculture be associated with increased IHD and not related to stunting? Is this a regional / nation 

effect? Better explanation please.  

 

In our new analyses accounting for regional effects the relationship with RRA is no longer significant, 

and we have therefore removed the detailed discussion of this relationship. The suggestion remains 

that policy assistance for agriculture shows no evidence of improving child stunting outcomes, and we 

have added a reference to work supporting this notion relating to the agriculture-nutrition disconnect 

in India (page 7 line 40-page 8 line 3).  

 

- For the 10 year lag for IHD, did you then consider dietary data from 1980 (earliest year) and the 

association with IHD mortality in 1990? You mention a loss of sample size due to the lag, but it wasn’t 

clear how this was implemented.  

 

We have clarified this section (see response above).  

 

- Page 8, line 12 – I would add the word ‘wholly’ (or something like it) here: Our results demonstrate 

that food group diversity per se is not wholly positive for nutrition and health outcomes…  

 

This has been amended. The conclusions have also been substantially rewritten and clarified with 

regard to food group diversity and its implications.  

 

- Table 1 – Why aren’t there years available for IHD? (I was assuming it was 1985-2009 but the 

supplementary figure shows 1980-2009)  

 

Apologies for this omission from Table 1. We have amended the table accordingly. 

VERSION 2 – REVIEW 

REVIEWER Stephanie Richard 
NIH, US 

REVIEW RETURNED 04-Nov-2015 

 

GENERAL COMMENTS Overall comments  
This version is much improved, particularly with the addition of the 
region specific relationships between kcal and the health outcomes. 
The paper would be even further improved with the region specific 
output for the food group model, perhaps as supplementary material. 
The discussion based on the food group findings is a bit difficult to 
accept, primarily because there may be region-specific relationships 
that are being masked by the overall model and not fully adjusted for 
using random effects.  
 
Detailed comments  
 
Abstract  
Results  
I would make the effect of kcal on stunting numbers negative (-
0.84%... (instead of ‘by’) and change the CI so that the smaller 
(negative) number goes first.  
 
Conclusions  
Last sentence is not strong or clear. Agricultural policies were not 
found to be related to anything in this paper, I think, so one could 
state more explicitly that the goal is to increase dietary intake in 
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developing countries (for the stunting outcome). I really don’t know 
what you can say about the dietary quality output.  
 
Methods  
Paragraph 2 – I’m just curious – you used only the 1990-2009 IHD 
data because you had a lag between nutrition exposure and IHD 
outcome – I wonder why you even mention the existence of the 
1980-89 IHD data? And all references to IHD really should state that 
these data are only from 1990-2009. (e.g., Results, Development 
measures paragraph still shows 1980-2009)  
 
Results  
Paragraph 2, line 45 – “CI 0.97 – 0.72” – Perhaps put the ‘-‘ in there 
to clarify that CI is -0.97, -0.72, and the CI could be after the word 
‘reduction’.  
 
Paragraph 3 (and Table 3) – This is really interesting. I appreciate 
that you have broken this down by regions. This more detailed 
analysis significantly improves the paper and the findings.  
 
Dietary quality section  
It would be interesting to show, in Table 4, the values for 1980 and 
2009, so that we can see, in numbers, how things have changed. It’s 
just a matter of adding two columns to the table.  
 
I’m very curious about the region-specific output of these models – 
can this be included in the supplementary materials? The findings of 
the overall model are a bit perplexing.  
 
Discussion  
Paragraph 2 – ‘The analysis also suggested that while improved 
dietary quality…’ – I don’t think the authors defined dietary quality, 
and based on the results, increasing sugar consumption decreases 
stunting… Does that qualify as increasing the dietary quality? The 
authors state ‘the proportion of total dietary energy from different 
food groups, as a proxy for dietary quality’, but it’s not clear how the 
authors define improved or poor dietary quality in the assortment of 
proportions.  
 
Paragraph 3 – While urbanization is associated in this analysis with 
lower stunting, I don’t think we can go so far as to say that 
urbanization reduces stunting. (The sentence beginning ‘Increased 
urbanization…’ can be shortened.)  
 
Conclusions and policy implications  
I find it difficult to accept that the countries with the most stunting 
would be harmed (in terms of IHD mortality) by the addition of meat 
or milk products (or other high quality protein) to their diets. I would 
suggest the authors run the models by region in order to determine 
whether the overall relationships hold, and perhaps rethink this 
section of the manuscript. I don’t think the random effects for region 
sufficiently adjusts for large differences in the outcomes and 
exposures. Perhaps I could be convinced if I saw the regional 
output. 
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VERSION 2 – AUTHOR RESPONSE 

Overall comments  

This version is much improved, particularly with the addition of the region specific relationships 

between kcal and the health outcomes. The paper would be even further improved with the region 

specific output for the food group model, perhaps as supplementary material. The discussion based 

on the food group findings is a bit difficult to accept, primarily because there may be region-specific 

relationships that are being masked by the overall model and not fully adjusted for using random 

effects.  

 

We thank the reviewer for their positive response to the paper in its revised form, particularly to the 

section on regional relationships which we have added. We regret that we are unable to add region-

specific output for each food group separately, as sample sizes become too small for proper analysis 

if we split the models into 10 food groups and 8 separate regions. We agree that some region-specific 

relationships with individual food groups may exist, and have added wording in the discussion section 

accordingly.  

 

Detailed comments  

 

Abstract  

Results  

I would make the effect of kcal on stunting numbers negative (-0.84%... (instead of ‘by’) and change 

the CI so that the smaller (negative) number goes first.  

 

This has been done (see page 2 line 19-20). We have also changed confidence intervals throughout 

the paper from a – to a , in order to make them clearer.  

 

Conclusions  

Last sentence is not strong or clear. Agricultural policies were not found to be related to anything in 

this paper, I think, so one could state more explicitly that the goal is to increase dietary intake in 

developing countries (for the stunting outcome). I really don’t know what you can say about the 

dietary quality output.  

 

We have amended the entire conclusions section in the abstract to emphasise that further work will 

be required to translate the work on dietary quality into future agriculture and health policies (see 

page 2, lines 25-29). The RRA (the agricultural policy measure we used in the analyses) was indeed 

not found to be related to our nutrition and health outcomes, but this was a measure of overall 

assistance for agriculture rather than specific foods, and we therefore do not wish to suggest that no 

forms of agricultural policy could be successful in improving diets and health.  

 

Methods  

Paragraph 2 – I’m just curious – you used only the 1990-2009 IHD data because you had a lag 

between nutrition exposure and IHD outcome – I wonder why you even mention the existence of the 

1980-89 IHD data? And all references to IHD really should state that these data are only from 1990-

2009. (e.g., Results, Development measures paragraph still shows 1980-2009)  

 

We have left references to the 1980-89 IHD data in some parts of the manuscript because we used 

the entire span of data for our descriptive analyses (see Web Materials Figure S2). We have 

amended references in the sections describing the modelling so that they refer only to the years 

1990-2009 (see page 6 line 40).  

 

Results  

Paragraph 2, line 45 – “CI 0.97 – 0.72” – Perhaps put the ‘-‘ in there to clarify that CI is -0.97, -0.72, 
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and the CI could be after the word ‘reduction’.  

 

This has been done (see page 6 line 3).  

 

Paragraph 3 (and Table 3) – This is really interesting. I appreciate that you have broken this down by 

regions. This more detailed analysis significantly improves the paper and the findings.  

 

We thank the reviewer for their positive comments on the new table in the paper.  

 

Dietary quality section  

It would be interesting to show, in Table 4, the values for 1980 and 2009, so that we can see, in 

numbers, how things have changed. It’s just a matter of adding two columns to the table.  

 

This has now been added (see Table 4).  

 

I’m very curious about the region-specific output of these models – can this be included in the 

supplementary materials? The findings of the overall model are a bit perplexing.  

 

As mentioned above, we did not consider it appropriate to include region-specific and food-specific 

models due to small sample sizes. We have added caveats to this effect in the conclusions section of 

the paper (see page 9 lines 20-24).  

 

Discussion  

Paragraph 2 – ‘The analysis also suggested that while improved dietary quality…’ – I don’t think the 

authors defined dietary quality, and based on the results, increasing sugar consumption decreases 

stunting… Does that qualify as increasing the dietary quality? The authors state ‘the proportion of total 

dietary energy from different food groups, as a proxy for dietary quality’, but it’s not clear how the 

authors define improved or poor dietary quality in the assortment of proportions.  

 

We have clarified the paper to indicate that most measures of dietary quality focus on the proportion 

of diet that comes from non-staple foods, but that in this case we have explored each food group 

separately as some non-staple food groups may not have a positive impact on nutrition and health (as 

in the case of sugar as the reviewer mentions). See page 7 lines 17-20.  

 

Paragraph 3 – While urbanization is associated in this analysis with lower stunting, I don’t think we 

can go so far as to say that urbanization reduces stunting. (The sentence beginning ‘Increased 

urbanization…’ can be shortened.)  

 

This section has been amended (see page 7 lines 34-39).  

 

Conclusions and policy implications  

I find it difficult to accept that the countries with the most stunting would be harmed (in terms of IHD 

mortality) by the addition of meat or milk products (or other high quality protein) to their diets. I would 

suggest the authors run the models by region in order to determine whether the overall relationships 

hold, and perhaps rethink this section of the manuscript. I don’t think the random effects for region 

sufficiently adjusts for large differences in the outcomes and exposures. Perhaps I could be convinced 

if I saw the regional output.  

 

Again, we apologise for not having sufficient data to conduct our analyses separately by both region 

and food group simultaneously. However, we have added caveats to the paper to this effect (see 

page 9 lines 21-25). 
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