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VERSION 1 - REVIEW 

REVIEWER Miguel Alonso-Alonso, MD MPhil  
Instructor in Neurology  
Harvard Medical School, USA  
 
No competing interests 

REVIEW RETURNED 21-Jun-2011 

 

GENERAL COMMENTS This paper examines neurocognitive correlates of food choice, a 

topic of high relevance in human health, nutrition and medicine. 

Findings go in line with other related articles that have been 

published in the field on the neural basis of overeating and obesity, 

and thus complement the existing literature, but adding the food 

choice angle. The paper could be published either in a general 

medical journal (due to the relevance of the topic), or in a journal 

with a more specific focus on obesity/nutrition or general 

neuroscience. However, this manuscript needs clarification in a 

number of issues and concerns on the methodology and approach 

that the authors have used. 

- First of all, MRI images were acquired using two different scanners, 

an issue that can have a big impact as a confounder on the results 

and thus requires specific consideration. It is uncertain how the 

authors overcame this limitation, or even whether they attempted to 

do so at all. Did they test for the possibility that scanner could be a 

confounder in the observed results (e.g. adding a covariate in the 

regression model to correct for this effect as they did with other 

variables)? Did they specifically test for a food choice x scanner 

interaction, or group (lean, o/o) x scanner interaction effect? 

Importantly, was the study sample homogeneously distributed 

across the two acquisition protocols/scanners? In other words, were 

there similar numbers of lean and o/o subjects scanned with both 

machines? Did the authors test whether results were replicated 

within scanner sample? Even at a more basic level, was the same 

amount of susceptibility artifact/distortion in the orbitofrontal cortex 

encountered in the two scanners/imaging protocols? All this should 

be addressed in detail to rule out that the effects could have been 

driven by a scanner effect.  
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- The size of the effect is strikingly high (R2 linear of 0.9), and could 

be simply explained by the fact that the variable that they used (food 

choice) is very highly associated with BMI, the variable that defines 

group (lean versus o/o).  

- The method that the authors used involved an ROI approach. It is 

unclear how the orbitofrontal ROI was selected. Was it an a priori 

area chosen? Did the authors do a whole-brain analysis before (i.e. 

a standard whole-brain Freesurfer cortical thickness analysis) and 

based the outline of the ROI on that findings, incurring in some sort 

of nonindependence error in the process? (for clarification and 

review on this common bias in neuroimaging studies, see this article: 

Vul E et al. Puzzlingly high correlations in fMRI studies of emotion, 

personality, and social cognition. Perspectives on Psychological 

Science 2009;4(3):274-290). Such huge effect size between two 

distant variables seems intriguing. Authors should clarify exactly the 

method that they followed to define the ROI and also how the 

borders and anatomical components of the orbitofrontal cortex were 

defined and selected. A picture accompanying the manuscript would 

help clarify this. 

- Additionally, the OFC is a complex and heterogeneous area. The 

medial and the lateral sectors of the OFC have different roles, the 

medial being more activated in association with reward value, 

hunger, pleasure and drive to eat whereas the lateral sector tends to 

be more involved in executive aspects, such as inhibition/cognitive 

control (see e.g Kringelbach. Nat Rev Neurosci 2005, or this chapter 

from Hooker and Knight: 

http://www.wjh.harvard.edu/~chooker/images/The.pdf). Additionally, 

some studies have shown a preferential lateralization to the right 

hemisphere, both in neuroimaging and in lesion studies. Did the 

authors find evidence for an effect in such directions regarding 

localization and laterality? 

- Role of diabetes and hypertension. The potential contribution of 

these factors has not been addressed. Did the authors test whether 

these factos had an effect on the results? 

- Regarding the methodology that was used for the assessment of 

food choice, authors do not provide any reference for the validation 

of the method they used. Is there a published study testing the 

accuracy and validity of such method to classify food choice? 

Alternatively, they should consider using other well-accepted and 

studied measures to assess dietary choices, such as the healthy 

eating index (HEI), developed by the USDA, for which there is 

available evidence published.  

- The authors acknowledge the limitation and biases of the use of 

food diaries; however, they could have tested whether actual 

misreporting occurred in their participants, as a form of internal 

validity. Was total caloric intake similar between groups?  

- The authors point that participants performed a number of 

neuropsychological tests. Authors should clarify how many 
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comparisons were made and need to adjust their P value to correct 

for that. 

- General aspects of the paper. Regarding literature citing, authors 

do not cite many key references in the field and in general the article 

would benefit from more depth on fundamentals, background, 

discussion, and methodology. Regarding the role of the OFC in food 

intake, choice and obesity, they should consider reading studies 

from Edmund Rolls and Antonio Rangel who made important 

contributions to the study of the neural basis of food choice. Also, 

the authors should also acknowledge alternative possibilities. For 

instance, several other studies have shown differences related to 

obesity/BMI in other sectors of the prefrontal cortex, such as the 

dorsolateral prefrontal cortex. Also, the authors could have used a 

control area to demonstrate that the effects are regionally specific for 

the OFC and do not occur in other brain area unrelated to food 

intake. Last, the statistical approach could be improved. The study 

would benefit from applying a more complex model, such as 

mediation analysis or similar.  

 

REVIEWER Gene-Jack Wang, MD  
Senior Scientist  
Brookhaven National Laboratory  
Upton, New York, 11973 USA  
 
No conflicts of interests 

REVIEW RETURNED 22-Jun-2011 

 

THE STUDY Authors stated, “Meat was placed in the low quality category”. Is 
poultry considered as low quality food? It is not stated in the 
referenced articles. What portions of the daily food consumed are 
categorized as high or low quality foods?  
 
Scores of cognitive function tests are greater in lean than o/o 
groups. Are the testing scores associated with OFC volume or BMI?  
 
Group difference between food choice and OFC volume is shown. 
However, no direct relation between food choices or OFC volume 
with score of cognitive function with prediction of food choice is 
demonstrated. This should be added as a limitation, which can be, 
tested in future studies with larger samples. The title should be 
revised. 

 

VERSION 1 – AUTHOR RESPONSE 

Response to Reviewers:  

 

Reviewer 1  

 

1. First of all, MRI images were acquired using two different scanners, an issue that can have a big 

impact as a confounder on the results and thus requires specific consideration. It is uncertain how the 

authors overcame this limitation, or even whether they attempted to do so at all. Did they test for the 
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possibility that scanner could be a confounder in the observed results (e.g. adding a covariate in the 

regression model to correct for this effect as they did with other variables)? Did they specifically test 

for a food choice x scanner interaction, or group (lean, o/o) x scanner interaction effect? Importantly, 

was the study sample homogeneously distributed across the two acquisition protocols/scanners? In 

other words, were there similar numbers of lean and o/o subjects scanned with both machines? Did 

the authors test whether results were replicated within scanner sample? Even at a more basic level, 

was the same amount of susceptibility artifact/distortion in the orbitofrontal cortex encountered in the 

two scanners/imaging protocols? All this should be addressed in detail to rule out that the effects 

could have been driven by a scanner effect. 

 

We had considered the two scanner issue and in order to test the equivalence between the two 

scanners, 10 subjects were scanned on both scanners in close time proximity and then had 

intracranial vault volume obtained on both instruments. The volumes obtained were indistinguishable 

(paired t-test: t=0.029, p=0.977). Based on this correspondence for the volume estimations, we did 

not think it was necessary to report this in detail. The scan sequences for structural volume 

assessment utilized in this report were equivalent on the two scanners. Although susceptibility issues 

are of great importance in echo-planar acquisitions such fMRI or DTI, particularly for inferior frontal 

regions such as the orbitofrontal area, they are not a major concern for the structural images (SPGR 

and MPRAGE) reported here. However, this point was added to the methods describing the MRI 

acquisition.  

 

2. The size of the effect is strikingly high (R2 linear of 0.9), and could be simply explained by the fact 

that the variable that they used (food choice) is very highly associated with BMI, the variable that 

defines group (lean versus o/o).  

 

When we saw this very high association we were also concerned about the possibility of a group 

effect based on BMI. On examination of the data this was not the case. The scatter plot below depicts 

the association between the OF volume and the quality of food for both the O/O subjects (depicted as 

green dots) vs. the lean subjects (depicted as blue dots). Please note the absence of a group effect 

and the high overlap in the distribution between the two groups (see the scatter plot below). In 

addition, the lack of a group effect in the association between the intracranial vault-adjusted OF 

volume and quality of food consumed is bolstered by the lack of an OF volume difference between the 

groups. We chose not to include this in the manuscript since it adds unneeded complexity.  

 

3. The method that the authors used involved an ROI approach. It is unclear how the orbitofrontal ROI 

was selected. Was it an a priori area chosen? Did the authors do a whole-brain analysis before (i.e. a 

standard whole-brain Freesurfer cortical thickness analysis) and based the outline of the ROI on that 

findings, incurring in some sort of nonindependence error in the process? (for clarification and review 

on this common bias in neuroimaging studies, see this article: Vul E et al. Puzzlingly high correlations 

in fMRI studies of emotion, personality, and social cognition. Perspectives on Psychological Science 

2009;4(3):274-290). Such huge effect size between two distant variables seems intriguing. Authors 

should clarify exactly the method that they followed to define the ROI and also how the borders and 

anatomical components of the orbitofrontal cortex were defined and selected. A picture accompanying 

the manuscript would help clarify this.  

 

The orbitofrontal ROI was selected a priori based on our very specific hypotheses and its importance 

in response inhibition, palatability of food (through olfaction) as well as an important part of the reward 

system. Given that we used FreeSurfer, a fully automated and unbiased method that can generate 

hundreds of variables; we felt that it was very important to be very targeted in our approach. As was 

previously stated in the manuscript, in our analyses we used the combined medial and lateral 

volumes as the variable of interest. These points are now made more clearly in the methods section.  

 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2011-000175 on 6 S

eptem
ber 2011. D

ow
nloaded from

 

http://bmjopen.bmj.com/


4. Additionally, the OFC is a complex and heterogeneous area. The medial and the lateral sectors of 

the OFC have different roles, the medial being more activated in association with reward value, 

hunger, pleasure and drive to eat whereas the lateral sector tends to be more involved in executive 

aspects, such as inhibition/cognitive control (see e.g Kringelbach. Nat Rev Neurosci 2005, or this 

chapter from Hooker and Knight: http://www.wjh.harvard.edu/~chooker/images/The.pdf). Additionally, 

some studies have shown a preferential lateralization to the right hemisphere, both in neuroimaging 

and in lesion studies. Did the authors find evidence for an effect in such directions regarding 

localization and laterality?  

 

We are aware of the complexity of the OFC. We chose to only analyze the combined orbitofrontal 

region so as to avoid escalation of Type 1 error and because we could not in any meaningful way 

parcel out hunger /pleasure vs. difficulties with behavioral inhibition as the specific drivers of the 

consumption of more palatable foods. Moreover, given our somewhat limited number of subjects, in 

this first effort it was important to minimize the number of comparisons and we chose to use the 

combined volume of the medial and lateral orbitofrontal region. When we now explored these issues 

we found no evidence of localization or laterality.  

 

5. Role of diabetes and hypertension. The potential contribution of these factors has not been 

addressed. Did the authors test whether these factors had an effect on the results?  

 

Both groups had an equivalent percentage of subjects with hypertension, therefore, we did not control 

for hypertension in our analyses. When we controlled for diabetes in the analyses our findings 

remained essentially unchanged. This may be due, in part, to the small number of subjects with 

diabetes in our sample (17 subjects). This information is now included in the manuscript.  

 

6. Regarding the methodology that was used for the assessment of food choice, authors do not 

provide any reference for the validation of the method they used. Is there a published study testing 

the accuracy and validity of such method to classify food choice? Alternatively, they should consider 

using other well-accepted and studied measures to assess dietary choices, such as the healthy eating 

index (HEI), developed by the USDA, for which there is available evidence published.  

 

Our subcategories comprising the high and low quality foods were based on the components of the 

HEI with some modifications. We accounted for fish and nuts separately (HEI has them under the 

meat grouping). We used the serving sizes from the American Dietetics Association, which are 

identical to the serving sizes used by the USDA. We have now clarified this in the text and added a 

reference in the methods section.  

 

7. The authors acknowledge the limitation and biases of the use of food diaries; however, they could 

have tested whether actual misreporting occurred in their participants, as a form of internal validity. 

Was total caloric intake similar between groups?  

 

Total number of self-reported food servings was not different between the two groups. However, a 

larger percentage of calorie dense food was consumed by the o/o group compared to lean group 

suggesting a higher calorie diet.  

 

8. The authors point that participants performed a number of neuropsychological tests. Authors 

should clarify how many comparisons were made and need to adjust their P value to correct for that.  

 

This study was done with very specific hypotheses in mind. Therefore in our analyses we 

concentrated on measures of frontal lobe function, such as response inhibition, executive functioning, 

attention/concentration, working memory and psychomotor/processing speed. All of the comparisons 

carried out had been presented in Table 1 in the previous version of the manuscript.  

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2011-000175 on 6 S

eptem
ber 2011. D

ow
nloaded from

 

http://bmjopen.bmj.com/


 

9. General aspects of the paper. Regarding literature citing, authors do not cite many key references 

in the field and in general the article would benefit from more depth on fundamentals, background, 

discussion, and methodology. Regarding the role of the OFC in food intake, choice and obesity, they 

should consider reading studies from Edmund Rolls and Antonio Rangel who made important 

contributions to the study of the neural basis of food choice. Also, the authors should also 

acknowledge alternative possibilities. For instance, several other studies have shown differences 

related to obesity/BMI in other sectors of the prefrontal cortex, such as the dorsolateral prefrontal 

cortex. Also, the authors could have used a control area to demonstrate that the effects are regionally 

specific for the OFC and do not occur in other brain area unrelated to food intake. Last, the statistical 

approach could be improved. The study would benefit from applying a more complex model, such as 

mediation analysis or similar.  

 

We are thankful to this reviewer for the suggested additions to the background section, which have 

now been added. This reviewer makes a compelling argument about looking at a control region. 

When we utilized the rostral middle frontal gyrus as a control region we failed to find a group volume 

difference, but most importantly we also did not find an associations to food quality.  

We chose to present our data in a straightforward fashion and not employ more complex statistical 

models, such as mediation analyses. In previous submissions of other data sets reviewers have been 

critical of our use of complex analyses such as mediation. The main complaint was that those 

analyses unnecessarily complicated the findings and that such analyses would be appropriate for a 

more epidemiology-based journal but not a more “general medical journal”. In this manuscript we felt 

it was not necessary to complicate the results with complex modeling approaches, when we could tell 

the same story with straightforward statistics.  

 

Reviewer 2  

 

1. Authors stated, “Meat was placed in the low quality category”. Is poultry considered as low quality 

food? It is not stated in the referenced articles. What portions of the daily food consumed are 

categorized as high or low quality foods?  

 

Poultry was placed in the low quality group because, although serving sizes were reported, 

preparation was not always indicated. The majority of poultry preparation reported was fried; 

therefore, it was included in the low quality category. Clarification of this point was added to the 

methods section.  

 

2. Scores of cognitive function tests are greater in lean than o/o groups. Are the testing scores 

associated with OFC volume or BMI?  

Some of the measures are associated with BMI (digit symbol substitution test, digit span backwards) 

while some measures were associated with OFC volume (digit span forwards, Trails B-A). This 

exemplifies the complex relationship between BMI and brain health and the need for further 

investigation. We added this information to the manuscript.  

 

3. Group difference between food choice and OFC volume is shown. However, no direct relation 

between food choices or OFC volume with score of cognitive function with prediction of food choice is 

demonstrated. This should be added as a limitation, which can be, tested in future studies with larger 

samples. The title should be revised.  

We added data to the manuscript addressing these issues (please see response #2 above). We also 

stressed the point that more studies are needed in this area of research in both the discussion and 

limitations sections of the paper.  

VERSION 2 - REVIEW 
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REVIEWER Gene-Jack Wang 

REVIEW RETURNED 12-Jul-2011 

 

GENERAL COMMENTS Reviewer completed checklist only. No further comments were made 

 

REVIEWER Miguel Alonso-Alonso 

REVIEW RETURNED 01-Aug-2011 

 

GENERAL COMMENTS The authors have made a good effort to address the questions that 
were raised in the initial review. This is appreciated; however, two 
issues still deserve further clarification.  
 
Comment #8. Authors now state clear that the study had a series of 
clear predefined hypotheses. However, adjustment for multiple 
comparisons has not been addressed yet. The choice of a priori 
hypotheses or regions of interest does not eliminate the need for 
multiple comparison correction, it only reduces the number of 
comparators. Given the number of comparisons that the authors 
performed, they should either adjust for that in their statistical 
analyses (correcting p value), or acknowledge more clearly the 
exploratory nature of these analyses. This issue is now even more 
relevant, as they include more correlations between cognitive task 
performance and BMI or OFC volume, reporting p values around 
0.05.  
 
Comment #9. The selection of rostral middle frontal gyrus as a 
control area does not seem to be appropriate. First, its definition is 
vague, and most importantly, that region, part of the dorsolateral 
prefrontal cortex, is actually involved in reward-related decision 
making, and, more specifically, in the context of food choice (see 
papers by Hare et al Science 2009, PMID 19407204, Camus et al 
EJN 2009, PMID: 19912330; or more direct evidence from 
recordings in primates: e.g. Wallis and Miller EJN 2003. PMID: 
14622240). Authors should use a different brain area as a 
topographic control, one that has not been linked to cognitive 
processing related to food choice; e.g. primary motor cortex, primary 
somatosensory cortex, cerebellum.  

 

VERSION 2 – AUTHOR RESPONSE 

Response to Reviewers  

Comment #8. Authors now state clear that the study had a series of clear predefined hypotheses. 

However, adjustment for multiple comparisons has not been addressed yet. The choice of a priori 

hypotheses or regions of interest does not eliminate the need for multiple comparison correction, it 

only reduces the number of comparators. Given the number of comparisons that the authors 

performed, they should either adjust for that in their statistical analyses (correcting p value), or 

acknowledge more clearly the exploratory nature of these analyses. This issue is now even more 

relevant, as they include more correlations between cognitive task performance and BMI or OFC 

volume, reporting p values around 0.05.  

 

We only contrasted our two groups on 9 cognitive variables, all of which reflect frontal lobe functions 

(attention, working memory, executive function, and inhibition). All of these 9 tests of frontal lobe 

function showed lower scores for the overweight and obese group, and all but 1 individually reached 

statistical significance (with an alpha value of 5%) and the non-significant one showed a trend (p= 
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0.07). When we adjusted the alpha value by dividing 0.05 by the number of comparisons 

(0.05/9=0.005, the Stroop color word trial (a measure of inhibition) and the visual span forwards (a 

measure of attention) were still significant, which supports the hypothesis that it is poor inhibition (also 

reflected in reduced OFC) that is associated with poor food choice. In order to be more conservative 

with the interpretation of the data in what is essentially a preliminary study, we will leave the data as it 

was previously presented. However, to take Dr. Alonso-Alonso’s concern into account we will add the 

word preliminary to the abstract and a sentence in the discussion stating that “this is an exploratory 

study and that these results will need to be confirmed with larger data sets and broader exploration of 

possible brain areas and cognitive domains involved while controlling for multiple comparisons”.  

We only ran the correlations between BMI or OFC and the cognitive tasks in the resubmission at the 

request of the reviewers. The reported associations were somewhat weak. We now add specific 

language in the discussion addressing this and stating that they will need to be confirmed in larger 

studies addressing the issue of multiple comparisons.  

 

Comment #9. The selection of rostral middle frontal gyrus as a control area does not seem to be 

appropriate. First, its definition is vague, and most importantly, that region, part of the dorsolateral 

prefrontal cortex, is actually involved in reward-related decision making, and, more specifically, in the 

context of food choice (see papers by Hare et al Science 2009, PMID 19407204, Camus et al EJN 

2009, PMID: 19912330; or more direct evidence from recordings in primates: e.g. Wallis and Miller 

EJN 2003. PMID: 14622240). Authors should use a different brain area as a topographic control, one 

that has not been linked to cognitive processing related to food choice; e.g. primary motor cortex, 

primary somatosensory cortex, cerebellum.  

 

 

In our original manuscript submission we did not have a “control” region. We are grateful to this 

reviewer for suggesting that we do, which has improved the manuscript conceptually. However, we 

feel that the region we chose as a potential control is more appropriate than primary motor or 

somatosensory cortex or cerebellum for the following reasons: It equivalent in size to the OFC, it is 

also in the frontal lobe, and most importantly it is related to decision making in the context of food 

choice. We were interested in showing the anatomic specificity of our results to the OFC, and thus 

chose a region also involved in reward-related decision making, only not predominantly involved in 

behavioral control (or response inhibition) as is the OFC, which is what we hypothesized would be 

associated with food quality choice. Regrettably we had not made this point clear and thank this 

reviewer for allowing us to clarify this point. Incidentally, there were no group differences in cerebellar 

volumes, nor were the cerebellar volumes associated with fool choice or with the frontal lobe cognitive 

variables utilized. We have expanded the method section in the justification of the selection of the 

control region.  
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