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VERSION 1 - REVIEW 

REVIEWER Lieven Huybregts 
International Food Policy Research Institute 

REVIEW RETURNED 26-Feb-2015 

 

GENERAL COMMENTS The authors have assessed the effect of different zinc forms and 
doses on morbidity patterns. The paper is very well written, with the 
small exception of the methods that can benefit from some 
reordering and clarification. This study is well-designed and 
conducted. It remains to be elucidated if compliance issues and 
some of the mentioned limitations might have influenced overall 
results. I have formulated some comments and questions to improve 
the manuscript.  
Major  
Title  
Can this study we called a cluster randomized trial because for this 
manuscript the randomization happened only on household level 
(not considering the non-intervention group).  
Introduction  
- There is little mechanistic justification given in the introduction on 
the relation between zinc (zinc form) and malaria and morbidity. It 
would be good to summarize this in a one or few lines, or at least 
add a reference for interested readers.  
- Line 36-37: Unless the authors claim that a higher doses of energy 
would not be comparable to the SQ-LNS with regard to diarrhea, 
malaria and other infections, I would recommend including 
effects/results of more studies that used LNS like products (plumpy 
doz, Plumpsy sup etc) and reported on morbidity.  
Methods  
- I advise the authors to revise the methods section for clarity:  
1. The main part of the intervention description is placed under the 
subtitle „Randomization, blinding and eligibility‟. It should be 
presented under the subtitle „Intervention‟  
2. Line 26- 37: Here the authors continue describing methods that 
were already introduced earlier (lines 51 etc). Can both parts be 
harmonized to get a more consistent text? Line 17-33 under 
intervention about malaria treatment could be incorporated here.  
 
- The NCHS reference was used to exclude undernourished children 
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and the WHO reference was used for analysis. What problem might 
this present for external validity?  
 
- Was the NCHS reference (always and only) used by health centers 
to decide on the inclusion for treatment of child wasting? Related to 
this, what was done with children that became wasted over time? 
Was LNS still provided? Did some children develop moderate or 
severe wasting and received RUTF/RUSF?  
 
- Fever recall in relation to malaria: The cycle of plasmodium 
falciparum counts 48 hrs so it is possible that no fever period was 
found with the 24h recall with a negative RDT. So true malaria 
incidence might have been underestimated?  
 
- Sample size: Does the sample size calculation take into account 
the repeated measurement design and clustering Also, I would 
expect that baseline prevalence of the condition affects the sample 
size calculation, so just giving the relative decrease in % is 
insufficient? How was multiple testing taken into account (post hoc 
tests)? Also add the anticipated effect size.  
 
- Morbidity measurements: Why weren‟t respiratory rates not 
measured/reported?  
 
- Statistical analysis: Clarify for which baseline characteristics you 
adjusted.  
 
- Table 1: Why are the baseline values statistically tested? There is 
insufficient power for such tests and there are no straightforward 
hypotheses formulated to do so. I recommend omitting them. 
Baseline differences can be interpreted in an absolute way (or %).  
 
- Statistical analysis:  
1) How did the authors account for the clustering by village or was 
this contribution assessed? Households are not independent 
observations but clustered by village  
2) Why did was binomial logistic regression preferred over (modified) 
Poisson regression? Over the last decade there have been so many 
calls to report risks rather than odds for the sake of interpretation by 
NGOs, government and policy makers. This manuscript is very 
relevant for NGOs working in developing countries.  
3) Authors mention that the „prevalence of diarrhea‟ was analyzed, 
however this can be misinterpreted easily. Specify nominator and 
denominator for this prevalence. I believe from line 34 (page 9) that 
the authors analyzed „longitudinal prevalence‟, this should be 
clarified. In that sentence „observation‟ could be replaced by 
„recalled‟ which is more accurate.  
 
Results  
- Line 30 (page 15): Provide the mortality rates per intervention 
group. The statistical analysis is indeed of little importance given the 
low power, but clinical trials should report the mortality data.  
- Was there effect modification by season? (dry versus rain season)  
 
Discussion  
- Line 4-8 (pg 19): “despite the high compliance rate (21).” When 
considering that reference, I noticed that the observed compliance 
was rather low, especially for the tablets?  
 
- Considering recruiting more participants than required as a 
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strength might be true for the statistical side, however, it can also be 
considered as exposing more children than necessary to an 
experimental food product which can be interpreted as unethical. 
Therefore, I would refrain from listing it. Also the sample size isn‟t 
that much larger.  
 
- When listing the strengths of the study, authors should be careful 
not to cite selectively. The multi-country study recommending 7 days 
is in contrast with other studies that demonstrate that recall bias 
starts after 2-3 days.  
 
- The first study limitation is a little odd in this context. Do the 
authors propose that immune function should have been evaluated? 
Also, this explanation is rather clinical, so add a reference if you 
would decide to keep this one in.  
 
- The last limitation would be true if the studied morbidities have long 
duration and zinc would be expected to work primarily through the 
reduction of episode duration and not through a lower incidence. 
Considering previous (clinical) studies, what do the authors expect 
to be the primary mechanism of zinc?  
 
Minor  
Methods  
 
- Line 11: there a lot of descriptors given without numbers. Please 
provide numbers for the high stunting and underweight and if 
possible for food security (net exporting or importing of food 
commodities in the country).  
- L40 add the version of the epidata software and stata software.  
- L57 descriptive „analysis‟ instead of „statistics‟ were perfomed…  
- L58 clarify how the weighting was done.  
- Line 3 (page9): complete to “1) any reported fever by the caregiver 
during the last 24 hrs”  
- Line 13-20: “Selected effect modifiers were …” Were these 
selected a priori (ie published on the ilins website) or a posteriori, 
this is important to clarify. 

 

REVIEWER Frank Wieringa 
Institut de Recherche pour le Développement, France 

REVIEW RETURNED 05-Mar-2015 

 

GENERAL COMMENTS This is a well-written paper on a well-conducted study, addressing 
an important research question: how much zinc is needed to prevent 
diarrheal disease and other diseases. Unfortunately, the findings of 
the study do not show any significant difference among the groups. 
The authors try their utmost best (perhaps too much) to explain this 
lack of effect, but perhaps this is just the problem with research: 
sometimes we do not find what we had expected. However, that 
does not make the results less important.  
 
For the current version of the manuscript, I have only a few minor 
comments:  
 
Pg 5, line 8. Partially double-blind. Please explain. As only the 4 
intervention groups are reported in this paper (and not the non-
intervention villages), I assume that one could call it a fully blinded 
study, unless I missed something.  
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Pg 5 line 53. Why the NCHS charts and not the WHO charts?  
Pg 6 line 26. Children with diarrhea received ORS, but not zinc 
supplement as per current WHO guidelines? Please clarify  
Pg 13 line 16. How can it be that 3% of the children had SAM 
whereas they should have been excluded from the study?  
Pg 19. Lines 4-8 “this suggests that adherence to the study 
supplements may have been insufficient to produce a functional 
response in zinc status in the present study, despite the high 
reported compliance rate, as described previously”.  
I think there is no evidence for poor adherence in this study, so 
please rewrite this sentence. Rather, perhaps the study population 
was so zinc deficient that the amount of zinc given was no effective? 
(Although 10 mg zinc/day should be sufficient).  
Pg 21 line 51. Again please remove „low adherence to tablets‟, as 
there is no proof for this. 

 

REVIEWER Rehman, Andrea 
London School of Hygiene & Tropical Medicine  
UK 

REVIEW RETURNED 17-Mar-2015 

 

GENERAL COMMENTS This is a well written manuscript addressing an interesting scientific 
question of the effect of zinc on morbidity in young children. The 
authors have carried out a large study and collected detailed 
information over a follow-up from 9 to 18 months.  
 
My main concern with this paper is the presentation of the analysis 
and study design.  
 
Major revisions:  
The trial was cluster randomised at the "concession" or household 
level. The CONSORT checklist and flowchart should therefore 
correspond to that for cluster randomised trials (see 
http://www.consort-statement.org/extensions). Details should be 
mentioned of how many households were approached and how 
many were randomised, and a summary of mean or median number 
of children per household should be added to the results and/or flow 
diagram.  
 
The analysis of incidence did not follow the pre-specified analysis 
plan which stated poisson regression would be used. It was not clear 
why the analysis plan stated that logistic regression would be used 
to analyse diarrhoea morbidity, could the authors justify this?  
 
It was noted that the analysis that was carried out correctly adjusted 
standard errors for the clustering of children within households, 
however presentation of incidence could be elaborated. It is 
informative to see not just the incidence rate of morbidity but also 
the raw numbers of episodes and total person time. Furthermore, it 
is helpful to present the crude (unadjusted) incidence rate as well as 
the adjusted incidence rates as recommended in the CONSORT 
guidelines.  
 
Significance tests of baseline comparisons were inappropriately 
reported in Table 1 (see 
http://www.ncbi.nlm.nih.gov/pubmed/0010744093).  
 
Prevalence was defined inappropriately as the percent of total days 
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of observation on which disease was present. Rothman defines 
prevalence of disease as " the proportion of the population with the 
disease at the specified time" (p46, Modern Epidemiology). Analysis 
of this variable inappropriately did not adjust for either clustering of 
children within households or clustering of episodes of illness within 
a child.  
 
Minor revisions:  
In the abstract detail the length of follow-up. It is currently not clear 
that it was a longitudinal cohort.  
 
Could the authors elaborate on whether time a child was not at risk 
was removed from the person time denomiator, e.g. in the case of 
malaria a new episode was not allowed until after 21 days.  
 
Could the authors clarify on the exclusion of children with short 
follow-up duration. The analysis plan states that children lost to 
follow-up within the first 30 days would be excluded, but the 
manuscript states that children with less than 30 days follow-up are 
excluded. Does this mean the same thing?  
 
Could the authors clarify whether children in non-intervention 
communities were involved in morbidity follow-up and if not, consider 
whether these children need to be mentioned for this manuscript.  
 
It was noted that the analysis plan pre-specified an adjusted analysis 
would be carried out and this was followed in this manuscript. 
However, the authors did not adequately describe the coding of 
covariates, continuous or categorical, and what levels the 
categorical variables took. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer Name Lieven Huybregts  
Institution and Country International Food Policy Research Institute  
Please state any competing interests or state „None declared‟: None declared  
 
Please leave your comments for the authors below  
The authors have assessed the effect of different zinc forms and doses on morbidity patterns. The 
paper is very well written, with the small exception of the methods that can benefit from some 
reordering and clarification. This study is well-designed and conducted. It remains to be elucidated if 
compliance issues and some of the mentioned limitations might have influenced overall results. I have 
formulated some comments and questions to improve the manuscript.  
 
Major  
Title  
1- Can this study we called a cluster randomized trial because for this manuscript the randomization 
happened only on household level (not considering the non-intervention group)  
 
Participants in the intervention communities were randomly assigned at the concession level to the 
one of four intervention groups. For some concessions, more than one child were included in the 
intervention, so concessions can be considered as clusters and were taken into account by adding a 
random effect for concession during the statistical analysis.  
 
Introduction  
2- There is little mechanistic justification given in the introduction on the relation between zinc (zinc 
form) and malaria and morbidity. It would be good to summarize this in a one or few lines, or at least 
add a reference for interested readers.  
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The mechanisms underlying the effect of zinc on infections including malaria is unknown but 
hypothesized to be due to the effect of zinc on the immune system and/or integrity of the skin and 
mucous membranes. We added one sentence to the Introduction and a reference pertaining to the 
putative mechanisms for the known relationships between zinc and risk of infections (see lines 9-11, 
page 4).  
 
3- Line 36-37: Unless the authors claim that a higher doses of energy would not be comparable to the 
SQ-LNS with regard to diarrhea, malaria and other infections, I would recommend including 
effects/results of more studies that used LNS like products (plumpy doz, Plumpsy sup etc) and 
reported on morbidity.  
 
We did not include other studies that have tested the effects of larger-dose LNS products in the 
manuscript because those studies were conducted among acutely malnourished children, many of 
whom are already infected at the time of trial entry. The specific objective of the current analyses was 
to assess the optimal dose of zinc to add to SQ-LNS to reduce morbidity among non-acutely 
malnourished children. Thus, the study population and inherent risk of infection differed from the 
studies of the LNS products referred to by the reviewer.  
 
Methods  
4- I advise the authors to revise the methods section for clarity:  
- The main part of the intervention description is placed under the subtitle „Randomization, blinding 
and eligibility‟. It should be presented under the subtitle „Intervention‟  
 
We rearranged this part in the manuscript and now present the description of the intervention under 
the subtitle “intervention,” as suggested by the reviewer. See the changes in the manuscript (pages 5-
7).  
 
- Line 26- 37: Here the authors continue describing methods that were already introduced earlier 
(lines 51 etc). Can both parts be harmonized to get a more consistent text? Line 17-33 under 
intervention about malaria treatment could be incorporated here.  
 
We took this comment into account and made the necessary change in the manuscript (see lines 31-
32, pages 7-8)  
 
5- The NCHS reference was used to exclude undernourished children and the WHO reference was 
used for analysis. What problem might this present for external validity?  
 
Only 3% of the participants who were eligible for the trial based on the NCHS reference (> 70% 
median W/L) were severely wasted according to the WHO standards (< -3 SD) at baseline. We 
believe that inclusion of this small number of moderately wasted children would have a very small 
effect on external validity, so we did not eliminate their data.  
 
6- Was the NCHS reference (always and only) used by health centers to decide on the inclusion for 
treatment of child wasting? Related to this, what was done with children that became wasted over 
time? Was LNS still provided? Did some children develop moderate or severe wasting and received 
RUTF/RUSF?  
 
At the time of the study, the NCHS reference and presence of edema were used by health centers to 
identify wasted children eligible for therapy. Participants who became wasted (see table below) during 
the course of the present study were referred to local health centers for treatment, which included 
Plumpy‟Nut when it was available. A very small number of wasted children received Plumpy‟Nut from 
the health centers and continued to get LNS at the same time from the study team.  
 
Anthropometric visit 9 mo 12 mo 15 mo  
Total referred 128 96 100  
Referred but not treated 108 86 85  
Referred and treated 20 10 15  
Reception of Plumpy‟Nut independent of any referral 6 14 6  
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7- Fever recall in relation to malaria: The cycle of plasmodium falciparum counts 48 hrs so it is 
possible that no fever period was found with the 24h recall with a negative RDT. So true malaria 
incidence might have been underestimated?  
 
3069 out of 7379 (41.6%) fever episodes occurred more than 24h before the field worker visit and 
were not tested with RDT. Among the fever episodes that were tested with RDT, 68% were positive 
for malaria. Thus, the true malaria incidence might have been underestimated if febrile episodes that 
resolved spontaneously before the next surveillance visit were due to malaria. This is a potential 
limitation of the study design. However, we do not expect that this issue would bias the results of the 
intervention, as all four groups were managed using the same procedures.  
 
8- Sample size: Does the sample size calculation take into account the repeated measurement 
design and clustering Also, I would expect that baseline prevalence of the condition affects the 
sample size calculation, so just giving the relative decrease in % is insufficient? How was multiple 
testing taken into account (post hoc tests)? Also add the anticipated effect size.  
 
The variables that are being compared between groups are within-subject longitudinal prevalences 
and incidences, and as such are continuous rather than dichotomous variables. The sample size was 
based on being able to detect an effect size of 0.22 standard deviations with 80% power, which, 
based on published data, we estimated to be equivalent to about a 20% reduction in these morbidity 
indicators. The sample size calculation took clustering into account, but not repeated measurements. 
Accordingly, there is limited power for detecting group by time interactions; but, as mentioned above 
our group-wise comparisons were only based on within-subject longitudinal prevalence and 
incidence. We added the expected effect size to the manuscript (see line 22, page 8).  
Post-hoc pairwise comparisons were adjusted with the Tukey-Kramer method (lines 4-5, page 10).  
 
9- Morbidity measurements: Why weren‟t respiratory rates not measured/reported?  
 
We initially attempted to measure respiratory rate but we are not confident that it could be measured 
accurately, so we have decided not to report these results. During our field training and pilot studies, 
we found that many children had elevated respiratory rate (possibly due to extremely high ambient 
temperatures) without any other evidence of respiratory disease.  
 
10- Statistical analysis: Clarify for which baseline characteristics you adjusted.  
 
We adjusted for participant sex, baseline LAZ and WLZ, baseline hemoglobin concentration (only for 
malaria), iron supplementation at baseline, maternal education and marital status, household food 
insecurity access score adjusted for season, month/year of enrollment, number of children under 5 
years in the household, proxy of hygiene and water quality, proxy of livestock and infant feeding 
practices at baseline (only for diarrhea). We included the list of baseline characteristics for which we 
adjusted in the manuscript (See lines 5-11 page 10 for changes).  
 
11- Table 1: Why are the baseline values statistically tested? There is insufficient power for such tests 
and there are no straightforward hypotheses formulated to do so. I recommend omitting them. 
Baseline differences can be interpreted in an absolute way (or %).  
 
We agree with the reviewer that there is no need to do statistical testing for baseline characteristics 
(which is what is recommended by the CONSORT guidelines), and consequently we have removed 
the p-values from the Table 1 in the manuscript (See page 13 for changes).  
 
- Statistical analysis:  
12- How did the authors account for the clustering by village or was this contribution assessed? 
Households are not independent observations but clustered by village  
 
We adjusted for the concession cluster only because the randomization was done at the concession 
level for the intervention groups (focus of the present manuscript). Due to the fact that all four 
intervention groups were represented within each village, we do not expect to have understated the 
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variance of estimates.  
 
13- Why did was binomial logistic regression preferred over (modified) Poisson regression? Over the 
last decade there have been so many calls to report risks rather than odds for the sake of 
interpretation by NGOs, government and policy makers. This manuscript is very relevant for NGOs 
working in developing countries.  
 
Because the number of “trials” (days at risk) is limited, the number of episodes of illness is in fact 
binomially distributed, and the Poisson distribution is simply used as a close approximation of that 
distribution. For convenience, we used the event/trials syntax in SAS after verifying that the Poisson 
regression and logistic regression yielded identical results. The point about relative risk is well taken, 
but for rare events the odds ratio and risk ratio are usually very close to each other.  
 
14- Authors mention that the „prevalence of diarrhea‟ was analyzed, however this can be 
misinterpreted easily. Specify nominator and denominator for this prevalence. I believe from line 34 
(page 9) that the authors analyzed „longitudinal prevalence‟, this should be clarified. In that sentence 
„observation‟ could be replaced by „recalled‟ which is more accurate.  
 
Yes, to be accurate what we presented as prevalence of diarrhea is longitudinal prevalence because 
it is the percentage of total days of observation (or total of “recalled” days, to be more accurate as 
based on caregiver‟s reports) with diarrhea; the same procedure was used for reported prevalence of 
fever or malaria. Here the numerator is the number of days with a specific illness (diarrhea, fever or 
malaria) and the denominator is the number of days of observation (total “recalled”days). Changes 
were made in the manuscript to take these different points into account (see lines 22, 23 and 24, 
page 9).  
 
Results  
 
15- Line 30 (page 15): Provide the mortality rates per intervention group. The statistical analysis is 
indeed of little importance given the low power, but clinical trials should report the mortality data.  
State mortality without providing statistical comparison  
 
Mortality rates of the different intervention groups were added to the manuscript (see changes made 
on lines 26, 27 and 28, page 15)  
 
16- Was there effect modification by season? (dry versus rain season)  
 
There was no effect modification by season.  
 
Discussion  
17- Line 4-8 (pg 19): “despite the high compliance rate (21).” When considering that reference, I 
noticed that the observed compliance was rather low, especially for the tablets?  
 
In this sentence “high compliance rate” was referring to the reported adherence (method of 
adherence assessment applied to the whole sample size). The low compliance, noticed by the 
reviewer was the one reported for a subset of participants who underwent a 12-hour home 
observation. We are suggesting an insufficient adherence as a possible explanation of the lack of zinc 
effect based on the low compliance noticed by the reviewer, even though the reported adherence was 
high.  
 
18- Considering recruiting more participants than required as a strength might be true for the 
statistical side, however, it can also be considered as exposing more children than necessary to an 
experimental food product which can be interpreted as unethical. Therefore, I would refrain from 
listing it. Also the sample size isn‟t that much larger.  
 
We agree with the reviewer‟s comment and delete this point from the list of strengths (as the sample 
size was not very different from what was planned initially). See lines 11, 12 and 13, page 23 in the 
manuscript.  
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19- When listing the strengths of the study, authors should be careful not to cite selectively. The multi-
country study recommending 7 days is in contrast with other studies that demonstrate that recall bias 
starts after 2-3 days.  
 
We agree with the reviewer on this point. We added two other references that support the option of 
more frequent morbidity surveillance for minimizing recall bias in the manuscript (see lines 15-16, 
page 23).  
 
20- The first study limitation is a little odd in this context. Do the authors propose that immune function 
should have been evaluated? Also, this explanation is rather clinical, so add a reference if you would 
decide to keep this one in.  
 
The study design only would have permitted the detection of a zinc effect above and beyond any 
effects of the other nutrients included in SQ-LNS. Thus, it is conceivable that inclusion of zinc in LNS 
may have reduce the potential of detecting a zinc-specific effect if there were any effects of the other 
nutrients in LNS. In any case, we believe this is a minor point, so we have deleted this issue from the 
Discussion (see lines 19-22, page 25).  
 
21- The last limitation would be true if the studied morbidities have long duration and zinc would be 
expected to work primarily through the reduction of episode duration and not through a lower 
incidence. Considering previous (clinical) studies, what do the authors expect to be the primary 
mechanism of zinc?  
 
We agree that the effect of malaria treatment with artemisine compounds will reduce illness duration 
and not likely affect incidence. Based on previous supplementation trials we would expect zinc 
supplementation to reduce both incidence and duration of diarrhea and possibly malaria.  
 
Minor  
Methods  
 
22- Line 11: there a lot of descriptors given without numbers. Please provide numbers for the high 
stunting and underweight and if possible for food security (net exporting or importing of food 
commodities in the country).  
 
The prevalence of malnutrition indicators was added to the manuscript (see changes lines 5-6, page 
5).  
 
23- L40 add the version of the epidata software and stata software.  
 
The versions of these two software packages are now indicated in the revised manuscript (see lines 
27 and 31, page 9).  
 
24- L57 descriptive „analysis‟ instead of „statistics‟ were perfomed…  
 
This change was made in the manuscript (see line 3, page 10)  
 
25- L58 clarify how the weighting was done.  
 
The weighting was done for prevalence data by weighting by the total number of observation (or 
“recalled”) days and for incidence data by weighting by the total number of days at risk for the specific 
illness (diarrhea, fever or malaria). These details have been added to the revised manuscript (see 
lines 4-6, page 10).  
 
26- Line 3 (page9): complete to “1) any reported fever by the caregiver during the last 24 hrs”  
 
The sentence was completed in the manuscript (see lines 4-5 page 9).  
 
27- Line 13-20: “Selected effect modifiers were …” Were these selected a priori (ie published on the 
ilins website) or a posteriori, this is important to clarify.  
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Selection of potential effect modifiers was done a priori, at the time the statistical analysis plan was 
elaborated. The analysis plan, including potential effect modifiers, was published on the iLiNS 
website). We added this information to the data analysis sub-section of the revised manuscript (see 
lines 21, page 10).  
 
 
Reviewer Name Frank Wieringa  
Institution and Country Institut de Recherche pour le Développement, France  
Please state any competing interests or state „None declared‟: none declared  
 
Please leave your comments for the authors below  
This is a well-written paper on a well-conducted study, addressing an important research question: 
how much zinc is needed to prevent diarrheal disease and other diseases. Unfortunately, the findings 
of the study do not show any significant difference among the groups. The authors try their utmost 
best (perhaps too much) to explain this lack of effect, but perhaps this is just the problem with 
research: sometimes we do not find what we had expected. However, that does not make the results 
less important.  
 
For the current version of the manuscript, I have only a few minor comments:  
 
1- Pg 5, line 8. Partially double-blind. Please explain. As only the 4 intervention groups are reported in 
this paper (and not the non-intervention villages), I assume that one could call it a fully blinded study, 
unless I missed something.  
 
We agree with the reviewer that the design can be considered as fully double-blind if considering only 
the 4 groups in the intervention cohort. This is why in the abstract, it is mentioned double-blind cluster 
RCT. But in the Methods section of the manuscript, for the sake of completeness, we provide a 
description of the whole study before focusing on just the 4 intervention groups, which are the primary 
subject of this manuscript.  
 
2- Pg 5 line 53. Why the NCHS charts and not the WHO charts?  
 
The NCHS reference was used to screen the participants before enrollment because it was the one 
used by the public health system in Burkina at the time of start of this study. We wanted to avoid the 
situation in which a child would have been rejected for the present study because of acute 
malnutrition, but not be eligible for treatment by the health system.  
 
3- Pg 6 line 26. Children with diarrhea received ORS, but not zinc supplement as per current WHO 
guidelines? Please clarify  
 
At the time of the study, zinc supplementation was not considered part of the standard care for 
diarrhea treatment in Burkina Faso. In this study, we planned to treat the participants according to the 
Burkina Faso national guidelines and refer them to the public health system when needed.  
 
4- Pg 13 line 16. How can it be that 3% of the children had SAM whereas they should have been 
excluded from the study?  
 
Participants were included in the study if they were above 70% of the NCHS reference median 
weight-for-length. But for the purpose of our different analysis, we used the WHO standard and it is 
known that NCHS reference and WHO standard don‟t overlap exactly. That is the explanation why 
3% of the study participants were classified as having SAM based on WHO standard. Please note 
that these children would not have been eligible for SAM treatment according to the national protocol.  
 
5- Pg 19. Lines 4-8 “this suggests that adherence to the study supplements may have been 
insufficient to produce a functional response in zinc status in the present study, despite the high 
reported compliance rate, as described previously”.  
I think there is no evidence for poor adherence in this study, so please rewrite this sentence. Rather, 
perhaps the study population was so zinc deficient that the amount of zinc given was no effective? 
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(Although 10 mg zinc/day should be sufficient).  
 
We agree with the reviewer that there is no clear evidence for poor adherence provided in the current 
manuscript. However, we have reported previously that observed adherence during a limited number 
of in-home observations was less than the reported adherence. This result, coupled with the fact that 
there was no increase of plasma zinc in the group that received zinc tablets, leads us to propose that 
the actual adherence might have been less than what was reported.  
 
6- Pg 21 line 51. Again please remove „low adherence to tablets‟, as there is no proof for this.  
 
See comments above  
 
Reviewer Name Dr A M Rehman  
Institution and Country London School of Hygiene & Tropical Medicine  
UK  
Please state any competing interests or state „None declared‟: None declared  
 
Please leave your comments for the authors below  
This is a well written manuscript addressing an interesting scientific question of the effect of zinc on 
morbidity in young children. The authors have carried out a large study and collected detailed 
information over a follow-up from 9 to 18 months.  
 
My main concern with this paper is the presentation of the analysis and study design.  
 
Major revisions:  
1- The trial was cluster randomised at the "concession" or household level. The CONSORT checklist 
and flowchart should therefore correspond to that for cluster randomised trials (see 
http://www.consort-statement.org/extensions). Details should be mentioned of how many households 
were approached and how many were randomised, and a summary of mean or median number of 
children per household should be added to the results and/or flow diagram.  
 
We completed the CONSORT checklist for cluster RCTs and uploaded the form on the BMJ website. 
Changes were also made to the flowchart to include information regarding households (see study 
flowchart, page 12). The median number of children under 5 years per household was added in the 
Results section (see lines 3-4, page 13).  
 
2- The analysis of incidence did not follow the pre-specified analysis plan which stated poisson 
regression would be used. It was not clear why the analysis plan stated that logistic regression would 
be used to analyse diarrhoea morbidity, could the authors justify this?  
 
Because the number of “trials” (days at risk) is limited, the number of episodes of illness is in fact 
binomially distributed, and the Poisson distribution is simply used as a close approximation of that 
distribution. For convenience, we used the event/trials syntax in SAS after verifying that the Poisson 
regression and logistic regression yielded identical results.  
 
3- It was noted that the analysis that was carried out correctly adjusted standard errors for the 
clustering of children within households, however presentation of incidence could be elaborated. It is 
informative to see not just the incidence rate of morbidity but also the raw numbers of episodes and 
total person time. Furthermore, it is helpful to present the crude (unadjusted) incidence rate as well as 
the adjusted incidence rates as recommended in the CONSORT guidelines.  
 
The number of episodes for each illness is presented in Table 2 (page 18-19). We included the total 
person time for the 4 intervention groups in the manuscript (see Table 2, page 18-19). The values 
presented in Table 2 are unadjusted means and the p-values are based on covariates-adjusted 
models (see the legend of Table 2, page 19). The unadjusted and adjusted p-values are not very 
different, so we are only presenting the adjusted p-values only in the manuscript.  
 
4- Significance tests of baseline comparisons were inappropriately reported in Table 1 (see 
http://www.ncbi.nlm.nih.gov/pubmed/0010744093).  
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We agree with the reviewer on the inappropriateness of presenting significance tests for baseline 
values, and we have removed the p-values from Table 1 (see Table 1, page 14).  
 
5- Prevalence was defined inappropriately as the percent of total days of observation on which 
disease was present. Rothman defines prevalence of disease as "the proportion of the population 
with the disease at the specified time" (p46, Modern Epidemiology). Analysis of this variable 
inappropriately did not adjust for either clustering of children within households or clustering of 
episodes of illness within a child.  
 
The reviewer is correct. In fact, we reported on “longitudinal prevalence”, which is defined as the 
proportion of time with a disease, instead of prevalence. We have changed the text to indicate the 
correct term (see lines 23-25, page 9).  
 
Minor revisions:  
6- In the abstract detail the length of follow-up. It is currently not clear that it was a longitudinal cohort.  
 
The length of follow up is now included in the abstract (see abstract, page 2).  
 
7- Could the authors elaborate on whether time a child was not at risk was removed from the person 
time denomiator, e.g. in the case of malaria a new episode was not allowed until after 21 days.  
 
We thank the reviewer for bringing this point. The 21 days following the diagnosis of malaria was not 
removed from the person time denominator for the calculation of malaria incidence during our initial 
analysis. We corrected this issue by removing the 21 days after each diagnosis of malaria from the 
number of days at risk of malaria, re-analyzed the related outcomes and changed the numbers 
accordingly in the Results section. This correction did not change the conclusions of the intervention.  
 
8- Could the authors clarify on the exclusion of children with short follow-up duration. The analysis 
plan states that children lost to follow-up within the first 30 days would be excluded, but the 
manuscript states that children with less than 30 days follow-up are excluded. Does this mean the 
same thing?  
 
In fact, these two statements don‟t mean exactly the same thing because the child could have spent 
more than 30 days in the study but have less than 30 days of morbidity observation (due to absence 
during the scheduled visit for travel or other reasons). We left the manuscript statement unchanged.  
 
9- Could the authors clarify whether children in non-intervention communities were involved in 
morbidity follow-up and if not, consider whether these children need to be mentioned for this 
manuscript.  
 
We described the non-intervention cohort just for the sake of completeness in presenting the over-
arching study design, but the present results concerned only the intervention communities because 
no morbidity surveillance was done in the non-intervention cohort.  
 
10- It was noted that the analysis plan pre-specified an adjusted analysis would be carried out and 
this was followed in this manuscript. However, the authors did not adequately describe the coding of 
covariates, continuous or categorical, and what levels the categorical variables took.  
 
To shorten the manuscript, we tried to be as brief as possible in describing all of the variables in the 
Methods section. We have made some changes in the revised manuscript to give a bit more 
information on this issue (see lines 10-17, page 10).  

 

VERSION 2 – REVIEW 

REVIEWER Lieven Huybregts 
IFPRI, USA 
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REVIEW RETURNED 26-May-2015 

 

GENERAL COMMENTS The authors have addressed most the concerns I raised. There are 
a few points I would like to see adjusted in the manuscript.  
 
1. In their rebuttal authors state that this study was in non-wasted 
children (cfr introduction point 3), however because of the difference 
in WHO and NCHS references this is clearly not the case. That is 
why I suggest to add the % wasted, stunted (and underweight) by 
study arm (according to WHO) references) in table 1. This will allow 
noticing that a proportion of study children was wasted at baseline.  
 
2. In Figure 1 it might be more logic to put the number of 
concessions allocated to each study arm above the number of 
children. 

 

REVIEWER Rehman, Andrea 
London School of Hygiene & Tropical Medicine, UK 

REVIEW RETURNED 26-May-2015 

 

GENERAL COMMENTS The authors have addressed most of the reviewer comments well. 
There are a few minor editing issues which remain which I detail 
below.  
 
Abstract:  
 
1. Interventions section: participants should read households (or 
concessions).  
2. Main outcomes section: prevalence of diarrhoea should read 
longitudinal prevalence of diarrhoea.  
 
Introduction:  
 
1. Sentence that states " neither of the two published studies" and 
gives references 15 and 18 should also mention the Malawian 
study's results on morbidity which include diarrhoea. 
http://www.ncbi.nlm.nih.gov/pubmed/25332483  
 
2. Last sentence of introduction is repeated later on in the 
methods/randomization section (last sentence of that section).  
 
Methods:  
 
1. Could the authors clarify the use of "partially" in reference to the 
double blind nature of the trial in the study design section. Previously 
in the strengths and limitations section the study is referred to as 
double masked. This is inconsistant.  
 
2.Could the authors provide clarification on how frequent the 
periodic censuses were.  
 
3. The authors response stated they had redone the analysis of 
malaria removing 21 day periods from the time at risk. This detail 
was not added to the methods section of the manuscript.  
 
4. Covariate adjustment does not detail the levels of categorical 
covariates.Although the authors are trying to shorten the manuscript, 
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this detail is required for repeatability of the analysis. What 
justification can be given for adjusting for continuous LAZ and WLZ 
rather than categorical? Categorical and continous LAZ is 
considered in the effect modifers section for what reason for 
example?  
 
5. can the authors provide supplementary material of the sensitivity 
analyses (including all children regardless of morbidity follow-up in 
analysis?  
 
Results:  
1. Not all covariates, which are stated as adjusted for, are included 
in table 1, consider adding the missing ones. Were there no missing 
values for covariates?  
 
2. Table 1 shows covariates that are either at child level (for 
example LAZ) or household level (for example number of children 
<=5y). The household level factors should be split out and have a 
lower sample size. Means/percentages should be presented by 
household not by child for those covariates.  
 
2. Mean number of observation days is given with what the reader 
assumes is SD (but is unlabelled), this is probably better as median 
and IQR or range assuming it is not normally distributed.  
 
3. Were there any causes of death available?  
 
4. Table 2 should state "longitudinal" prevalence not just prevalence. 
Consider presenting means and 95% CI rather than means and SD. 
This table is confusing as unadjusted means are presented with 
adjusted p-values. Could the authors consider presenting 
unadjusted p-values in the table and adjusted p-values in the 
legend?  
 
5. Were there no issues of collinearity, especially adjusting for LAZ 
and WLZ simultaneously?  
 
 
 
Discussion:  
1. In your response to reviewer 2 you stated that observed 
adherence was lower than reported adherence and plasma zinc did 
not increase in the group that received zinc tablets. This issue is not 
currently mentioned in the discussion. Consider adding this, as it is 
another potential (and important)  
reason for your findings compared to other studies which did find an 
impact of intervention.  
 
References:  
1. Reference 21 is now published.  
2. Consider adding the reference mentioned above. 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer #1 (Dr. A M Rehman)  

 

Abstract:  
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1. Interventions section: participants should read households (or concessions).  

 

We clarified that randomization within the intervention cohort was at the extended family compound 

(concession) level (see line 10, page 2).  

 

2. Main outcomes section: prevalence of diarrhoea should read longitudinal prevalence of diarrhoea.  

 

We took this comment into account and made the necessary change in the manuscript (see lines 17, 

21 and 25, page 2).  

 

Introduction:  

 

1. Sentence that states " neither of the two published studies" and gives references 15 and 18 should 

also mention the Malawian study's results on morbidity which include diarrhoea. 

http://www.ncbi.nlm.nih.gov/pubmed/25332483  

 

We thank the reviewer for this point. We added this reference to the Introduction section and to the 

References (see line 20, page 4; Reference 19, page 18).  

 

2. Last sentence of introduction is repeated later on in the methods/randomization section (last 

sentence of that section).  

 

We deleted this sentence in the Methods/randomization section (see lines 22-24, page 5) and kept in 

the Introduction section as a rationale for the use of the cluster design (as indicated in CONSORT 

checklist for cluster trials)  

 

Methods:  

 

1. Could the authors clarify the use of "partially" in reference to the double blind nature of the trial in 

the study design section. Previously in the strengths and limitations section the study is referred to as 

double masked. This is inconsistant.  

 

For the interest of clarity and consistency (as suggested by the reviewer), the manuscript has been 

revised to limit the method to the 4 intervention groups only with the double blind design (see lines 5-

6, page 4).  

 

2.Could the authors provide clarification on how frequent the periodic censuses were.  

 

Two main censuses were done to identify potentially eligible children at a one year interval. We edited 

the manuscript to include this information (see lines 26-27, page 5).  

 

3. The authors response stated they had redone the analysis of malaria removing 21 day periods from 

the time at risk. This detail was not added to the methods section of the manuscript.  

 

We added this detail about the removal of the 21 days following the diagnosis of malaria from the time 

at risk in the manuscript (see lines 1-2, page 10).  

 

4. Covariate adjustment does not detail the levels of categorical covariates. Although the authors are 

trying to shorten the manuscript, this detail is required for repeatability of the analysis. What 

justification can be given for adjusting for continuous LAZ and WLZ rather than categorical?  

Categorical and continous LAZ is considered in the effect modifers section for what reason for 

example?  
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The details of levels of categorical covariates have been added to the Data Analysis section (see lines 

13-20, and 23-26, page 10).  

 

We adjusted for continuous LAZ and WLZ because by categorizing the variable we generally lose 

statistical power. Additionally, many scientists will agree that categorizing a continuous variable leads 

to a loss of information and a cutoff is generally open to discussion.  

 

We considered continuous LAZ in the exploration of the effect modifiers for the same reason. 

Additionally, we included categorical LAZ (< 1.5 SD or ≥ 1.5 SD) because a meta-analysis (Brown et 

al. AJCN 2002) concluded that children with LAZ < 1.5 SD were more responsive to zinc 

supplementation intervention for growth.  

 

5. can the authors provide supplementary material of the sensitivity analyses (including all children 

regardless of morbidity follow-up in analysis?  

 

We re-ran the analyses including the data for the 71 children with less than one month morbidity 

follow up. We prepared a table with the results of this sensitivity analysis to be added as a 

supplemental material (see Supplemental Table 1).  

 

Results:  

 

1. Not all covariates, which are stated as adjusted for, are included in table 1, consider adding the 

missing ones. Were there no missing values for covariates?  

 

The only missing covariates, the feeding practices indicators, were added to Table 1 (see Table 1). In 

general, the baseline data was successfully collected for all children, except for the number of 

meals/snacks during the previous day. The collection of this variable started after the beginning of the 

study, therefore data on 195 children is missing. We added the above information to Table 1.  

 

2. Table 1 shows covariates that are either at child level (for example LAZ) or household level (for 

example number of children <=5y). The household level factors should be split out and have a lower 

sample size. Means/percentages should be presented by household not by child for those covariates.  

 

We performed descriptive statistics for the household level factors as suggested by the reviewer and 

edited the Table 1 accordingly (see Table 1).  

 

2. Mean number of observation days is given with what the reader assumes is SD (but is unlabelled), 

this is probably better as median and IQR or range assuming it is not normally distributed.  

 

We replaced the mean ± SD by the median and IQR as suggested by the reviewer (see lines 20-21 

and 30-33, page 11).  

 

3. Were there any causes of death available?  

 

The main suspected causes of death were severe malaria, gastroenteritis, and respiratory infections. 

We added this information in the manuscript (lines 10-11, page 13).  

 

4. Table 2 should state "longitudinal" prevalence not just prevalence. Consider presenting means and 

95% CI rather than means and SD. This table is confusing as unadjusted means are presented with 

adjusted p-values. Could the authors consider presenting unadjusted p-values in the table and 

adjusted p-values in the legend?  
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As suggested by the reviewer, we added the unadjusted p-values to Table 2 (see Table 2). 

Unfortunately, we were not able to replace the SD with the 95% CI because the program used to 

obtain the weighted means does not allow calculation of the 95% CI.  

 

5. Were there no issues of collinearity, especially adjusting for LAZ and WLZ simultaneously?  

 

In including these variables in the models, our objective was only to control for them and not to 

assess how each of these two individual variables affected our outcomes. It is known that 

multicollinearity does not reduce the predictive power or reliability of the model as a whole. In our 

case, LAZ and WLZ were not strongly correlated (r=0.344, p<0.0001) in bivariate analysis, so 

collinearity is not likely to be a big problem. Additionally, to check this issue, we ran the models as 

presented in the manuscript, and also with LAZ alone or with WLZ alone. The results obtained from 

these three set of models were similar with no changes in interpretation.  

 

Discussion:  

 

1. In your response to reviewer 2 you stated that observed adherence was lower than reported 

adherence and plasma zinc did not increase in the group that received zinc tablets. This issue is not 

currently mentioned in the discussion. Consider adding this, as it is another potential (and important) 

reason for your findings compared to other studies which did find an impact of intervention.  

 

The issue of absence of the effect of zinc tablet on plasma zinc concentration was previously 

mentioned in the Discussion section of the manuscript (see lines 11-18, page 14).  

 

References:  

 

1. Reference 21 is now published.  

2. Consider adding the reference mentioned above.  

 

We thank the reviewer for raising this point. We updated Reference 21 in the manuscript ( lines 1-3, 

page 18).  

 

Reviewer #2 (Dr. Lieven Huybregts)  

 

1. In their rebuttal authors state that this study was in non-wasted children (cfr introduction point 3), 

however because of the difference in WHO and NCHS references this is clearly not the case. That is 

why I suggest to add the % wasted, stunted (and underweight) by study arm (according to WHO) 

references) in table 1. This will allow noticing that a proportion of study children was wasted at 

baseline.  

 

The information about the proportion of stunted, wasted and underweight children at baseline was 

included in Table 1 as suggested by the reviewer (see Table 1).  

 

2. In Figure 1 it might be more logic to put the number of concessions allocated to each study arm 

above the number of children.  

 

We made the change as suggested by the reviewer in the Figure 1 (see Figure 1). 
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