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VERSION 1 - REVIEW 

REVIEWER Stefanos Tyrovolas 
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Sant Joan de Déu, Dr Antoni Pujades, 42, 08830, Sant Boi de 
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REVIEW RETURNED 15-Jun-2015 

 

GENERAL COMMENTS The authors described the social Epidemiology of excess weight and 
central adiposity in the older population of India. The performed 
analysis is trying to investigate the role of social factors in obesity 
and central adiposity and is one of the first for the older population of 
India. The paper was appropriately performed however major 
improvements are needed.  
 
 
Introduction  
Comment p6, line 24-33. There is no need for explanation of the 
term of obesity. It would be more helpful for the readers if the 
authors emphasize on providing some more epidemiological results 
on obesity and hypertension in older adults from countries with 
similar socioeconomic background.  
 
Comment p7, line 23-47: The authors should comment also on the 
socioeconomic and other problems facing the older adults that may 
me related with their health status.  
 
Comment: Since the paper is going for publication in an international 
journal a more detailed description on the social environment of 
India is needed. This information will be more helpful for the readers.  
 
Comment p7-8: why the authors are analyzing the role of systolic 
and not also diastolic hypertension?  
 
Methods  
Comment p9 lines 9-23. Please describe a bit more the India SAGE 
sample. There is no need to be referred to other similar conducted 
studies such as ELSA etc.  
 
Statistical analysis  
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Comment: The statistical analysis need to be in more detail. Please 
describe which confounders are included in the fully adjusted model. 
In the results section (p15 lines 8-13) it is referred that alcohol and 
tobacco are used in the adjusted models when the hypertension is 
taken into account. This should be referred clearly in the statistical 
analysis.  
Also these variables (tobacco and alcohol) should be described in 
the Methods section.  
 
Comment: Could the authors explain why they are not using as 
confounders basic obesity and central adiposity related risk factors 
such as diabetes, physical activity, stroke, depression, smoking 
habits, alcohol consumption? I think that this information is collected 
in the SAGE study (even if for example diabetes is self reported). If 
this information exists please include the abovementioned 
confounders in the analysis. If it is missing then comment that in the 
methods section referring that this information is missing.  
 
Results  
Comment p12, lines3-4: The authors should be consistent in the 
document. They are using the terms women and males. In other 
parts it is used the term men. Should be consistent in the whole text 
as women and men or males and females  
 
Comment: Since this is a cross-sectional study the authors cannot 
speak for risk in the results. This should be changed.  
Comment: Please add footnotes in the tables 2 and 3 indicating the 
covariates for the minimaly adjusted and the fully adjusted models  
 
Discussion  
Comment p16 line 46-57: The authors should comment more on the 
obesity results in the poorer 75%. Why this is happening? Are there 
any similar results in other older populations? For example in the 
developed countries, in the elders, it is well know that obesity is 
highly related with the lower economic status possibly due to 
unhealthier eating behaviors, which are cheaper.  
 
Strengths and Limitations section  
Comment: the authors should refer in their analysis in the limitation 
that there was no detailed information in the study regarding the 
dietary consumption. Information on salt consumption was also 
absent.  
Also as limitation should referred the use of regular BMI cutoffs (ie., 
BMI>25) applied in Caucasian populations.  
 
Comment: Pages 32 and 33 seem to include some information (a 
figure?). The Reviewer was unable to see the content of these 
pages 

 

REVIEWER SAVERIO STRANGES MD PHD 
DEPARTMENT OF POPULATION HEALTH, LUXEMBOURG 
INSTITUTE OF HEALTH,  
STRASSEN, LUXEMBOURG 

REVIEW RETURNED 18-Jun-2015 

 

GENERAL COMMENTS This is an interesting manuscript from the SAGE sample, examining 
the prevalence of excess BMI and central adiposity and related 
social patterns in a representative sample of older adults in India. 
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The study reiterates the important of social determinants (in 
particular wealth) in the growing burden of obesity and related 
chronic disease in these developing settings, due to the ongoing 
rapid epidemiological and nutritional transition. There are a few 
issues to be considered by the authors to improve the overall merit 
of this manuscript. Specifically:  
 
1) In the abstract, please clearly state that you are examining the 
combined prevalence of overweight and obesity rather than just 
obesity;  
2) Also in the abstract, clarify the timeframe of the study recruitment 
(2010);  
3) It is unclear why the authors only focused on systolic 
hypertension rather than the conventional definition of hypertension, 
based on both systolic and diastolic values;  
4) I wonder whether it would be more sensible to split the anayses 
between overweight and obesity categories rather than grouping all 
together;  
5) The authors also mentioned underweight; however, no analyses 
were conducted in this category, which could also provide interesting 
information. If the focus is only on the overweight side of the 
distribution, then the underweight people should be taken out of the 
paper;  
6) There was no mention on lifestyle factors, such as smoking, 
physical activity and dietary habits, which are likely to impact on 
obesity and central adiposity. If these variables were not collected in 
the SAGE survey, then the authors should discuss this as an 
additional major limitation of this manuscript;  
7) I would suggest to perform sex-stratified analyses, because the 
association of social factors with excess BMI is likely to differ 
between men and women in these settings;  
8) Also, I would have liked to see some additional analyeses by the 
authors on the geographic variation of excess BMI across different 
areas of India, which might also provide important public health 
information on this issue;  
9) Finally, there was little discussion on the potential cultural, ethnic 
and religious drivers of this growing obesity prevalence in India. I 
guess that factors like body weight perception (especially in women) 
or ethnic/religious constraints may also play a role. Are data on 
religious attitudes available in the SAGE survey?  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer Name   Stefanos Tyrovolas 

Institution and Country Parc Sanitari Sant Joan de Déu, Universitat de Barcelona. Fundació Sant 

Joan de Déu, Dr Antoni Pujades, 42, 08830, Sant Boi de Llobregat, Barcelona, Spain 

 Please state any competing interests or state ‘None declared’: No competing interests 

 

Please leave your comments for the authors below 

The authors described the social Epidemiology of excess weight and central adiposity in the older 

population of India. The performed analysis is trying to investigate the role of social factors in obesity 

and central adiposity and is one of the first for the older population of India. The paper was 

appropriately performed however major improvements are needed. 

 

 

Introduction 

Comment p6, line 24-33. There is no need for explanation of the term of obesity. It would be more 
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helpful for the readers if the authors emphasize on providing some more epidemiological results on 

obesity and hypertension in older adults from countries with similar socioeconomic background. 

Added 

 

Comment p7, line 23-47: The authors should comment also on the socioeconomic and other 

problems facing the older adults that may me related with their health status. 

Added 

 

Comment: Since the paper is going for publication in an international journal a more detailed 

description on the social environment of India is needed. This information will be more helpful for the 

readers. 

We have described the social environment of India and its changes in details in the Discussion 

section and added some more text as suggested.  

 

Comment p7-8: why the authors are analyzing the role of systolic and not also diastolic hypertension? 

We have used the conventional definition of hypertension as suggested and redone our analyses 

accordingly, though the changes that occurred in the estimates after considering hypertension instead 

of systolic hypertension as the outcome, were minimal. Necessary changes were made in the 

manuscript. The ORs and PAFs of CA have changed, which are now reflected in the new 

Supplementary Table S3 (uploaded with the revised manuscript).   

Methods 

Comment p9 lines 9-23. Please describe a bit more the India SAGE sample. There is no need to be 

referred to other similar conducted studies such as ELSA etc. 

More description of SAGE sample of India included in the manuscript. 

 

Statistical analysis 

Comment: The statistical analysis need to be in more detail. Please describe which confounders are 

included in the fully adjusted model. We have stated that all the social determinants, age, gender and 

smoking were included in the fully-adjusted model. (Also in the footnotes of modified Tables 2 and 3)  

In the results section (p15 lines 8-13) it is referred that alcohol and tobacco are used in the adjusted 

models when the hypertension is taken into account. This should be referred clearly in the statistical 

analysis. Also these variables (tobacco and alcohol) should be described in the Methods section. 

Now included both in the Methods section and under statistical analysis 

 

Comment: Could the authors explain why they are not using as confounders basic obesity and central 

adiposity related risk factors such as diabetes, physical activity, stroke, depression, smoking habits, 

alcohol consumption? I think that this information is collected in the SAGE study (even if for example 

diabetes is self reported). If this information exists please include the abovementioned confounders in 

the analysis. If it is missing then comment that in the methods section referring that this information is 

missing. We have included smoking as a confounder in the study now because it is associated with 

lack of social privilege (i.e. the risk factors) and also has a bearing on the outcome i.e. EW and CA. 

Please see the revised Methods and revised Table 2 and 3. Smoking was inversely associated with 

CA and EW, as expected.  

Alcohol consumption was not measured in details in the SAGE sample unlike other similar studies 

such as HRS, SHARE and ELSA, hence alcohol consumption measure, most likely due to its lack of 

variability was not associated with EW or CA in our sample. Hence not included in the models.  

Diabetes and stroke are more likely to be downstream effects of CA and EW and are very unlikely to 

be parent of the social determinants such as education, caste, occupation and wealth especially in 

later life. As we aimed to examine the independent effects of the social determinants on CA and EW, 

these perhaps do not fit the definition of confounders for exploring this association. Consequently we 

did not include them in our model, because that is likely to cause, what is referred to in the 

epidemiological methodology papers as “unnecessary adjustment” and would just introduce more 
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“noise” in the models affecting the precision of the estimates(Schisterman, Cole, & Platt, 

2009)(VanderWeele, 2009).  

Physical activity is most likely a mediator for social determinants leading to CA and EW and was 

included in our conceptual model and causal diagram under the heading “under-expenditure (of 

calories)”. There was no objective measure for physical activity except people were asked of their 

perceptions whether their work and leisure involved severe, moderate or no physical activity. It 

perhaps failed to capture the actual variability in the physical activity of the respondents with biased 

responses from different sections of the society, because counter-intuitively it failed to show any 

association with CA and EW in our study, hence not included in the adjusted model. Moreover 

physical activity is unlikely to be a confounder as it fits the description of a mediator in our causa 

model, the inclusion of which could have attenuated the effects of the social risk factors on EW and 

CA by “overadjusting” the model(Schisterman et al., 2009)(VanderWeele, 2009). . 

 

Results 

Comment p12, lines3-4: The authors should be consistent in the document. They are using the terms 

women and males. In other parts it is used the term men. Should be consistent in the whole text as 

women and men or males and females 

Done 

 

Comment: Since this is a cross-sectional study the authors cannot speak for risk in the results. This 

should be changed. Changed to odds and probability 

Comment: Please add footnotes in the tables 2 and 3 indicating the covariates for the minimaly 

adjusted and the fully adjusted models. 

Done 

 

Discussion 

Comment p16 line 46-57: The authors should comment more on the obesity results in the poorer 

75%. Why this is happening? Are there any similar results in other older populations? For example in 

the developed countries, in the elders, it is well know that obesity is highly related with the lower 

economic status possibly due to unhealthier eating behaviors, which are cheaper. 

We have already mentioned that the habits of overconsumption of the calories that plague more the 

affluent section in India are also gradually “trickling down” to the poorer section with their increasing 

purchasing power and because of their aspirational fondness for calorie-dense food and 

sedentariness, the culture of over-consumption and sedentariness often being considered as signs of 

prosperity. But, the reversal of this obesity gradient is yet to be seen, as found in developed 

economies, because in India the richer are perhaps still consuming more calories than their poorer 

counterparts because of their greater affordability and also because the so called unhealthy calorie-

dense food are fashionable in all the sections of the society, regardless of their educational or 

financial attainment. Moreover, the affluent section is likely to be more inactive at work than their 

poorer counterparts, and leisure-time physical activity is yet to catch up in a wider scale in the 

country, which is likely to affect the relatively more affluent people when it catches up. So, to 

conclude, it is the “trickle down” of the habits of the affluent class to the people belonging to the lower 

wealth quintiles, as their absolute purchasing powers are also on the rise, which is driving the rise in 

obesity in the underprivileged section, which we have elaborated in the discussions section.    

Strengths and Limitations section 

Comment: the authors should refer in their analysis in the limitation that there was no detailed 

information in the study regarding the dietary consumption. Information on salt consumption was also 

absent. 

Done 
 
Also as limitation should referred the use of regular BMI cutoffs (ie., BMI>25) applied in Caucasian 
populations. 
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The Government of India (Planning Commission) working group on non-communicable diseases have 
used the international BMI cut-offs ((GoI), 2011). So we used this as well. 
 

Comment: Pages 32 and 33 seem to include some information (a figure?). The Reviewer was unable 

to see the content of these pages 

These pages contained only figure legends but no figures. 

 

 

Reviewer Name   SAVERIO STRANGES MD PHD 

Institution and Country DEPARTMENT OF POPULATION HEALTH, LUXEMBOURG INSTITUTE OF 

HEALTH, 

STRASSEN, LUXEMBOURG 

 Please state any competing interests or state ‘None declared’: None declared 

 

Please leave your comments for the authors below 

This is an interesting manuscript from the SAGE sample, examining the prevalence of excess BMI 

and central adiposity and related social patterns in a representative sample of older adults in India. 

The study reiterates the important of social determinants (in particular wealth) in the growing burden 

of obesity and related chronic disease in these developing settings, due to the ongoing rapid 

epidemiological and nutritional transition. There are a few issues to be considered by the authors to 

improve the overall merit of this manuscript. Specifically: 

 

1) In the abstract, please clearly state that you are examining the combined prevalence of overweight 

and obesity rather than just obesity; Included 

 

2) Also in the abstract, clarify the timeframe of the study recruitment (2010); Clarified 

 

3) It is unclear why the authors only focused on systolic hypertension rather than the conventional 

definition of hypertension, based on both systolic and diastolic values; We have used the conventional 

definition of hypertension as suggested and redone our analyses accordingly, though the changes 

that occurred in the estimates after considering hypertension instead of systolic hypertension as the 

outcome, were minimal. Necessary changes were made in the manuscript. The ORs and PAFs of CA 

have changed, which are now reflected in the new Supplementary Table S3 (uploaded with the 

revised manuscript).   

. 

4) I wonder whether it would be more sensible to split the analyses between overweight and obesity 

categories rather than grouping all together; Obesity which is BMI>30Kg/M
2
 were present in 179 

people only (2.7% among those with complete BMI measures n=6472). Because of the small 

numbers of obese respondents in the study, we considered them together with the overweight 

category and referred to them as people having Excess Weight (EW). We had run the models with 

obesity as an outcome and the point estimates are very similar to what we get from the models using 

EW as an outcome, but the confidence intervals of the estimates are often very wide straddling the 

null value, because of the rarity of the obesity outcome, grossly under-powering the analysis. Hence 

we propose to retain the Excess Weight as an outcome in our study.  

5) The authors also mentioned underweight; however, no analyses were conducted in this category, 

which could also provide interesting information. If the focus is only on the overweight side of the 

distribution, then the underweight people should be taken out of the paper; So we have taken out the 

“underweight” category from Table 2. The new Table 2 has now two categories “Excess Weight” and 

“not Excess Weight”. 

6) There was no mention on lifestyle factors, such as smoking, physical activity and dietary habits, 

which are likely to impact on obesity and central adiposity. If these variables were not collected in the 

SAGE survey, then the authors should discuss this as an additional major limitation of this 
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manuscript; We have included smoking as a confounder in the study now because it is associated 

with lack of social privilege (i.e. the risk factors) and also has a bearing on the outcome i.e. EW and 

CA. Please see the revised Methods and revised Tables 2 and 3. Smoking was inversely associated 

with CA and EW, as expected. 

For dietary habits we had measures of average daily servings of fruits and vegetables, the higher their 

consumption the higher was the odds of possessing both EW and CA in our study; as consumption of 

fruits and vegetables reflected higher purchasing power in the Indian setting and could not be 

considered a proxy for healthy diet. Hence, we excluded this from our model to avoid confusion 

among the readers. 

There was no objective measure for physical activity except people were asked of their perceptions 

whether their work and leisure involved severe, moderate or no physical activity. It perhaps failed to 

capture the actual variability in the physical activity of the respondents, because counter-intuitively it 

failed to show any association with CA and EW, hence not included in the adjusted model. 

Nevertheless, in our conceptual model and causal diagram we displayed clearly the role of calorie-

expenditure through physical activity and calorie-consumption through diet as the key mediators of 

social determinants leading to CA, also now mentioning clearly in our revised manuscript that they 

were not objectively measured, as a limitation as well as contextually while explaining the causal 

model.  

7) I would suggest to perform sex-stratified analyses, because the association of social factors with 

excess BMI is likely to differ between men and women in these settings; We had checked the 

interaction between every social determinant and gender in our analyses, with both EW and CA as 

outcomes. None of the interaction terms were significant (except Caste*Gender interaction when CA 

was the outcome), which suggest that social determinants did not have different estimates of 

association with CA or EW in men as compared to women. The sample size being large and the 

outcomes EW and CA not being rare (>10%) in our sample, the lack of significant interaction is 

unlikely due to lack of power in the study. Moreover, we ran the models separately for men and 

women and found the estimates to be comparable. Hence, we propose to retain our pooled analysis 

results for this study for its simplicity and easy comprehensibility. Moreover, the pathway analysis 

using Bayesian network learning did not show any difference between males and females. We have 

also included a sentence in the manuscript explaining the significant Caste*Gender interaction when 

CA was the outcome as mentioned above; narrating that the central adiposity in women having 

stronger association with caste than among men. 

8) Also, I would have liked to see some additional analyses by the authors on the geographic variation 

of excess BMI across different areas of India, which might also provide important public health 

information on this issue; The SAGE data of wave 1 for India that we acquired from the WHO 

repository did not have any identifier for state or region, hence we could not perform geographic area-

specific analysis.  

9) Finally, there was little discussion on the potential cultural, ethnic and religious drivers of this 

growing obesity prevalence in India. I guess that factors like body weight perception (especially in 

women) or ethnic/religious constraints may also play a role. Are data on religious attitudes available in 

the SAGE survey? We have caste as a risk factor in our study which represents ethno-cultural 

practices in the Indian setting to some extent. We have already alluded in our manuscript to fondness 

for “big” size and “sedentariness” as sign of prosperity in the Indian context, perhaps driving the 

growth of obesity in the country, especially among those people who are being delivered out of abject 

poverty by the growing economy; hence the noticeable increase in CA in that segment of the society. 

There was no data on religious attitudes or constraints in our dataset to work upon.    

Schisterman, E. F., Cole, S. R., & Platt, R. W. (2009). Overadjustment bias and unnecessary 
adjustment in epidemiologic studies. Epidemiology (Cambridge, Mass.), 20(4), 488–95. 
doi:10.1097/EDE.0b013e3181a819a1 

VanderWeele, T. J. (2009). On the relative nature of overadjustment and unnecessary adjustment. 
Epidemiology (Cambridge, Mass.), 20(4), 496–499. doi:10.1097/EDE.0b013e3181a82f12 
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GoI), P. C. (2011). Report of the Working Group on Disease Burden for 12th Five Year Plan : WG 
3(2)- Non Communicable Diseases, 3(2), 337. Retrieved from 
http://www.google.co.in/url?sa=t&rct=j&q=mortality due to non communicable disease is more 
than communicable disease india 
2004&source=web&cd=4&ved=0CD8QFjAD&url=http%3A%2F%2Fplanningcommission.nic.in%
2Faboutus%2Fcommittee%2Fwrkgrp12%2Fhealth%2FWG_3_2non_communicable.pdf&ei=nDh
kUIOwHJGqrAeq9IGgBg&usg=AFQjCNE-TBEXKLzanZfx4cVFJJS5wsR_eA 

 

VERSION 2 – REVIEW 

REVIEWER Saverio STRANGES 
Luxembourg Institute of Health,  
Luxembourg 

REVIEW RETURNED 06-Sep-2015 

 

GENERAL COMMENTS The authors have adequately addressed the comments raised in the 
previous round of revisions. I would only suggest one additional 
alteration. Specifically, the authors should acknowledge a very 
recently published paper, which is relevant to their study. Here the 
reference: Urbanisation and geographic variation of overweight and 
obesity in India: a cross-sectional analysis of the Indian 
Demographic Health Survey....Int J Public Health. 2015 
Sep;60(6):717-26.   
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