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VERSION 1 - REVIEW 

REVIEWER Soham Al Snih 
The University of Texas Medical Branch, Galveston, Tx. USA 

REVIEW RETURNED 21-Jan-2015 

 

GENERAL COMMENTS Abstract: Concise and specific.  
 
Introduction: Previous pertinent literature was cited. The purpose of 
the study was clearly stated.  
 
Methods: The study design was appropriate to achieve the objective. 
Statistical analyses used are appropriate.  
Comments:  
-How the exclusion of 38.8% of participants from India due to a BMI 
<18.5 could have affected the findings?  
-Were specific BMI cut-points applied to the India population? China 
and Japan define overweight as a BMI of 24 or higher and obesity a 
BMI of 28 or higher; in India, overweight is defined as a BMI of 23 or 
higher, and obesity, a BMI of 27 or higher.  
-This study examined the association between BMI and 
severe/extreme disability. Were additional analysis conducted to 
include moderate disability as part of the disability definition? Can 
you provide a distribution of the ADL disability variable by BMI 
category for each country?  
 
Results: Four Tables and one Figure well presented.  
 
Discussion:  
- Previous pertinent literature was compared with author‟s findings.  
- Study limitations and strengthens were identified.  
- Study implications were identified.  
 
References: There were 25, all appropriate. 

 

REVIEWER Stephanie Tanamas 
Baker IDI Heart and Diabetes Institute, Australia 

REVIEW RETURNED 11-Feb-2015 
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GENERAL COMMENTS This was a well-written manuscript describing the relationship 
between obesity and disability in nine countries. The authors found 
that obesity was associated with increased odds for disability 
particularly in high income countries. The relatively flat gradient in 
the prevalence of disability by BMI categories in China was 
interesting. While the authors do briefly mention in the discussion 
that there was no difference in the association between obesity and 
disability when Asian specific cut-points for BMI were used, it was 
never mentioned in the results. I am curious to know what the 
prevalences in Figure 1 would be using the Asian specific BMI cut-
points.  
 
My other comment relates to the results presented in Table 2. This 
table is not clear to me, and the results section does not go into any 
detail about what is shown in this table. The title of the table 
suggests that the results are ORs for the association between BMI 
and ADL. However, the numbers in the table appear to be 
associations between BMI, age, sex, education, marital status, 
wealth and smoking with ADL, adjusted for each other. I.e. the 
results for age appear to be ORs for the relationship between age 
and ADL, with 50-54 years as the reference category, adjusted for 
all the other variables in the table. It would be more relevant for the 
paper to present the results for the association between obesity and 
ADL stratified by factors such as age, sex and education. 

 

REVIEWER Alison Beauchamp 
Deakin University, Australia 

REVIEW RETURNED 14-Feb-2015 

 

GENERAL COMMENTS Thank you for the opportunity to review this paper. Overall, the 
paper is very well written with a robust analysis and interesting 
findings. I have some minor comments only:  
The rationale needs to be made more explicit – it‟s not clear why the 
study needs to be done and what it will add.  
Page 15, line 22 – could mention that trends were seen for most low 
to middle-income countries (i.e. findings were not significant but 
showed similar patterns to those that were significant), and note that 
in China, OR for disability decreased as BMI increased.  
The tables were mostly very clear. Table 3 needs an explanation as 
to why there are 2 sets of results  
In the limitations, mention that higher-income countries are in 
Europe only and might have less cultural/ ethnic diversity than other 
countries such as the US. Both these factors could limit 
generalisability of the findings.  
The discussion could include more about the significance and value 
of these findings. The paragraph beginning line 51 of page 25 is 
arguably one of the most important paragraphs in this paper. I would 
like to see some discussion of the broader implications of the 
results, and of what the findings might mean for the policy makers, 
clinicians and researchers who will read this article.  

 

REVIEWER Catherine Okoro 
Centers for Disease Control and Prevention  
United States of America 

REVIEW RETURNED 20-Feb-2015 
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GENERAL COMMENTS This paper examines the association between obesity and self-
reported severe or extreme difficulty in at least one of six activities of 
daily living (ADL) among nine High-, Middle-, and Low-income 
countries. The following suggestions will strengthen this paper.  
 
Why are only older adults who responded severe or extreme/cannot 
do difficulty with one or more ADL categorized as having disability? 
Provide justification on why older adults with moderate difficulty are 
not included in the case definition of disability. The authors might 
consider revising the title and manuscript text to “The association 
between obesity and severe disability among....”  
 
Questions/Comments:  
 
1) One aspect of the study that I think should be clarified throughout 
is that this manuscript concerns self-reported body mass index and 
ADL.  
2) Do not refer to people with obesity as „the obese‟. For example, 
on p.7, line 4, instead of “...mortality among the obese has...” use 
“...mortality among obese individuals has...”  
3) Use “older adults” instead of “the elderly.”  
4) Page 8, Introduction: The two sentences discussing the results of 
this study (i.e., “In this study, compared to normal weight individuals, 
....” should be moved to the results or discussion sections of the 
manuscript.  
5) Page 8, Introduction: If the term “mild obesity” is used, please 
define.  
6) The abstract states that adults with limited cognition were 
excluded. Hence, I do not think the description of a separate 
questionnaire administered to proxy respondents if the participant 
had limited cognitive function is necessary.  
7) Authors state that informed consent was obtained from all 
participants. How was informed consent obtained from those with 
limited cognitive function?  
8) Page 10, Statistical analysis, 1st sentence: Please replace “those” 
with “adults.”  
9) Table 1: Either define the term “Any ADL disability” in a footnote 
or provide more specific labelling.  
10) Figure 1: Likewise, define limitations in activities of daily living in 
the figure‟s notes. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer Name Soham Al Snih  

Institution and Country The University of Texas Medical Branch, Galveston, Tx. USA  

Please state any competing interests or state „None declared‟: None  

 

Please leave your comments for the authors below  

Manuscript # BMIJOPEN-2014-007313  

 

Title: The association between obesity and disability among adults aged 50 or over in nine high-

Middle- and low-income countries: a cross-sectional study.  

 

Abstract: Concise and specific.  

 

Introduction: Previous pertinent literature was cited. The purpose of the study was clearly stated.  
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Methods: The study design was appropriate to achieve the objective. Statistical analyses used are 

appropriate.  

Comments:  

-How the exclusion of 38.8% of participants from India due to a BMI <18.5 could have affected the 

findings?  

 

Reply: Thank you for raising this concern. In order to address this issue, we conducted the analysis 

by including the <18.5 kg/m2 category for India. We first show the results that correspond to Table 2 

and Table 4 below.  

 

 

Analysis in Table 2 with BMI<18.5 kg/m2 category in India  

Characteristic OR (95%CI) P-value  

BMI (kg/m2)  

18.5-24.9 1.00  

25.0-29.9 1.20 (0.85-1.69) 0.293  

30.0-34.9 2.14 (1.22-3.77) 0.008  

≥35.0 1.24 (0.54-2.89) 0.612  

<18.5 1.13 (0.89-1.44) 0.304  

Age (years)  

50-54 1.00  

55-59 1.42 (1.10-1.84) 0.007  

60-64 1.89 (1.37-2.62) <0.001  

65-69 2.78 (1.94-3.97) <0.001  

70-74 3.14 (2.37-4.16) <0.001  

≥75 3.83 (2.77-5.31) <0.001  

Sex  

Female 1.00  

Male 0.64 (0.53-0.79) <0.001  

Education  

≥Tertiary 1.00  

Secondary 2.08 (1.23-3.50) 0.006  

≤Primary 3.24 (1.91-5.48) <0.001  

Marital status  

Married/cohabiting 1.00  

Not married 1.15 (0.94-1.39) 0.166  

Wealth  

Poorest 0.98 (0.69-1.39) 0.900  

Poorer 0.89 (0.68-1.16) 0.390  

Middle 1.00  

Richer 0.89 (0.67-1.18) 0.422  

Richest 0.71 (0.52-0.95) 0.023  

Smoking  

Never smoked 1.00  

Smoker 0.99 (0.82-1.19) 0.926  

Quit 1.50 (0.96-2.36) 0.077  

 

Analysis in Table 4 with BMI<18.5 kg/m2 category in India  

BMI (kg/m2)  

18.5-24.9 1.00  

25.0-29.9 0.95 (0.61-1.47) 0.813  

30.0-34.9 1.67 (0.87-3.20) 0.121  
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≥35.0 1.70 (0.64-4.53) 0.286  

<18.5 1.07 (0.82-1.40) 0.610  

Angina 1.93 (1.19-3.12) 0.008  

Arthritis 1.84 (1.41-2.39) <0.001  

Diabetes 0.93 (0.61-1.42) 0.740  

Hypertension 1.66 (1.22-2.26) 0.001  

Stroke 2.99 (1.55-5.76) 0.001  

 

Although results between that of the original analysis and Table 4 were similar, there were two major 

changes that occurred in Table 2 after the inclusion of the BMI <18.5 kg/m2 category. First of all, the 

OR for BMI 30.0-34.9 kg/m2 (obesity class I) which was originally near significance [OR 1.96 (95%CI 

0.99-3.87)] became significant [OR 2.14 (95%CI 1.22-3.77)], and the significant results for a 

protective effect of poverty against ADL limitations became non-significant.  

 

We were unable to include the BMI<18.5 kg/m2 category in the main country-wise analyses (Table 2 

and Table 4) for the sake of comparability between other countries as there were very few individuals 

with BMI<18.5 kg/m2 in most countries which did not allow us to obtain stable estimates.  

 

We further reanalyzed the data by including the BMI <18.5 kg/m2 category in the pooled analysis to 

test for interaction of the association between BMI and ADL limitations by country-income level. The 

estimates that correspond to Table 3 after the inclusion of the BMI<18.5 kg/m2 category is illustrated 

below.  

 

Analysis in Table 3 with BMI<18.5 kg/m2  

BMI-country income level interaction OR (95%CI) P-value  

BMI <18.5 kg/m2 X country income level 1.04 (0.43-2.51) 0.939  

BMI 18.5-24.9 kg/m2 (reference) 1.00  

BMI 25.0-29.9 kg/m2 X country income level 1.15 (0.80-1.67) 0.453  

BMI ≥30.0 kg/m2 X country income level 1.57 (1.07-2.31) 0.021  

 

BMI <18.5 kg/m2 X country income level 1.04 (0.43-2.51) 0.938  

BMI 18.5-24.9 kg/m2 (reference) 1.00  

BMI 25.0-29.9 kg/m2 X country income level 1.15 (0.79-1.67) 0.457  

BMI 30.0-34.9 kg/m2 X country income level 1.55 (1.01-2.39) 0.043  

BMI ≥35.0 kg/m2 X country income level 1.78 (1.01-3.14) 0.046  

 

The estimates and the P-values for the interactions were very similar with the original analysis, and 

thus, the exclusion of 38% of those with BMI<18.5 kg/m2 did not affect the results of the interaction 

analysis.  

 

We have now included all these additional analyses as webappendix (Tables A2a, A2b, A2c) and 

commented on the changes in the ORs in Table 2 as the result of including those with BMI <18.5 

kg/m2 in India.  

 

-Were specific BMI cut-points applied to the India population? China and Japan define overweight as 

a BMI of 24 or higher and obesity a BMI of 28 or higher; in India, overweight is defined as a BMI of 23 

or higher, and obesity, a BMI of 27 or higher.  

 

Reply: Thank you for this interesting comment. We used cutoff such as <18.5, 18.5-22.9, 23-27.4, 

>27.5 kg/m2 (1) to assess whether the results observed in our main analysis were affected by the use 

of a single cut-off for all countries. We also conducted analysis by the specific cut-offs for India and 

China that the reviewer mentions above (Table below). However, the results remained largely 
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unchanged compared with the sensitivity analyses using the cut-offs recommended by the WHO 

Expert Consultation so we decided to keep the results of the analysis based on the cut-offs that we 

originally had for the sensitivity analysis.  

 

(1) WHO EXPERT CONSULTATION. Appropriate body-mass index for Asian populations and its 

implications for policy and intervention strategies. Lancet. 2004 Jan 10;363:157-63.  

 

Country Original universal  

WHO cut-off WHO Expert Consultation cut-off for Asians Specific cut-offs for China and India  

China BMI (kg/m2) BMI (kg/m2) BMI (kg/m2)  

18.5-24.9 1.00 18.5-22.9 1.00 18.5-23.9 1.00  

25.0-29.9 1.05 23.0-27.4 1.02 23.0-27.9 1.01  

[0.67,1.66] [0.73,1.42] [0.68,1.49]  

30.0-34.9 0.52 >27.5 1.04 >28.0 1.13  

[0.23,1.19] [0.55,1.94] [0.58,2.21]  

>35.0 0.84  

[0.10,7.30]  

India BMI (kg/m2) BMI (kg/m2) BMI (kg/m2)  

18.5-24.9 1.00 18.5-22.9 1.00 18.5-22.9 1.00  

25.0-29.9 1.05 23.0-27.4 1.17 23.0-26.9 1.11  

[0.69,1.61] [0.83,1.64] [0.79,1.55]  

30.0-34.9 1.96 >27.5 1.03 >27.0 1.17  

[0.99,3.87] [0.62,1.69] [0.73,1.87]  

>35.0 1.58  

[0.57,4.42]  

Data are OR and [95% CI]. The models are adjusted for BMI, age, sex, education, marital status, 

wealth, and smoking.  

 

-This study examined the association between BMI and severe/extreme disability. Were additional 

analysis conducted to include moderate disability as part of the disability definition? Can you provide 

a distribution of the ADL disability variable by BMI category for each country?  

 

Reply: Thank you for pointing this out. The reason why we focused on severe/extreme disability was 

to improve specificity of this condition and also to focus on a level of disability that is more likely to be 

clinically relevant. However, we agree that moderate disability may also be a non-negligible issue. 

Thus, we have now included an additional table as webappendix (Table 1A) to illustrate the 

distribution of the ADL variable by country and have re-analyzed the data using moderate disability as 

part of the disability definition. The results were remarkably similar to the analysis using the definition 

without including the moderate category. We have included this information as webappendix (Table 

3Aa, 3Ab, 3Ac).  

 

Results: Four Tables and one Figure well presented.  

 

Discussion:  

- Previous pertinent literature was compared with author‟s findings.  

- Study limitations and strengthens were identified.  

- Study implications were identified.  

 

References: There were 25, all appropriate.  
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Reviewer Name Stephanie Tanamas  

Institution and Country Baker IDI Heart and Diabetes Institute, Australia  

Please state any competing interests or state „None declared‟: None declared  

 

Please leave your comments for the authors below  

This was a well-written manuscript describing the relationship between obesity and disability in nine 

countries. The authors found that obesity was associated with increased odds for disability particularly 

in high income countries. The relatively flat gradient in the prevalence of disability by BMI categories 

in China was interesting. While the authors do briefly mention in the discussion that there was no 

difference in the association between obesity and disability when Asian specific cut-points for BMI 

were used, it was never mentioned in the results. I am curious to know what the prevalences in Figure 

1 would be using the Asian specific BMI cut-points.  

 

Reply: Thank you for your comments. We have now includes the prevalence figures that correspond 

to those in Figure 1 using the BMI cut-offs recommended by the WHO Expert Consultation for Asian 

populations in the text.  

 

My other comment relates to the results presented in Table 2. This table is not clear to me, and the 

results section does not go into any detail about what is shown in this table. The title of the table 

suggests that the results are ORs for the association between BMI and ADL. However, the numbers 

in the table appear to be associations between BMI, age, sex, education, marital status, wealth and 

smoking with ADL, adjusted for each other. I.e. the results for age appear to be ORs for the 

relationship between age and ADL, with 50-54 years as the reference category, adjusted for all the 

other variables in the table. It would be more relevant for the paper to present the results for the 

association between obesity and ADL stratified by factors such as age, sex and education.  

 

Reply: We appreciate your comments. We totally agree that the title of Table 2 was misleading and 

that it is not only on BMI and limitations in activities of daily living. The title has now been modified to 

“Association of BMI, demographic and lifestyle factors with limitations in activities of daily living” to 

more accurately reflect the content of Table 2. Also, we agree that stratification by demographic 

variables would be interesting. We included an interaction term for factors such as age, sex, and 

education but no significant interactions were observed and thus we decided not to stratify the 

analysis by these factors.  

 

 

Reviewer Name Alison Beauchamp  

Institution and Country Deakin University, Australia  

Please state any competing interests or state „None declared‟: None declared  

 

Please leave your comments for the authors below  

Thank you for the opportunity to review this paper. Overall, the paper is very well written with a robust 

analysis and interesting findings. I have some minor comments only:  

The rationale needs to be made more explicit – it‟s not clear why the study needs to be done and 

what it will add.  

 

Reply: Thank you for your suggestion. We have now included some text in the introduction to clarify 

the rationale for this study.  

 

Page 15, line 22 – could mention that trends were seen for most low to middle-income countries (i.e. 

findings were not significant but showed similar patterns to those that were significant), and note that 

in China, OR for disability decreased as BMI increased.  
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Reply: We appreciate your observation. We have now included this information in the results section.  

 

The tables were mostly very clear. Table 3 needs an explanation as to why there are 2 sets of results  

 

Reply: Thank you for pointing this out. There were two sets of results because the prevalence of class 

II+ obesity was low and we feared that this might lead to an unstable estimate for the interaction 

analysis. Thus, we have two analyses where one includes both class I obesity and class II+ obesity as 

separate categories and another which includes these categories but after collapsing them into one 

category. The reason why we obtained two sets of results is now mentioned in the methods section.  

 

In the limitations, mention that higher-income countries are in Europe only and might have less 

cultural/ ethnic diversity than other countries such as the US. Both these factors could limit 

generalisability of the findings.  

 

Reply: Thank you for this interesting comment. We have now included this in the limitation section.  

 

The discussion could include more about the significance and value of these findings. The paragraph 

beginning line 51 of page 25 is arguably one of the most important paragraphs in this paper. I would 

like to see some discussion of the broader implications of the results, and of what the findings might 

mean for the policy makers, clinicians and researchers who will read this article.  

 

Reply: Thank you for your suggestion. We have now included more information on the implication of 

the findings addressed to the readers of this article in the discussion.  

 

Reviewer Name Catherine Okoro  

Institution and Country Centers for Disease Control and Prevention  

United States of America  

Please state any competing interests or state „None declared‟: None declared  

 

Please leave your comments for the authors below  

bmjopen-2014-007313  

 

Manuscript: The association between obesity and disability among adults aged 50 or over in nine 

High-, Middle- and Low-income countries: a cross-sectional study.  

 

This paper examines the association between obesity and self-reported severe or extreme difficulty in 

at least one of six activities of daily living (ADL) among nine High-, Middle-, and Low-income 

countries. The following suggestions will strengthen this paper.  

 

Why are only older adults who responded severe or extreme/cannot do difficulty with one or more 

ADL categorized as having disability? Provide justification on why older adults with moderate difficulty 

are not included in the case definition of disability. The authors might consider revising the title and 

manuscript text to “The association between obesity and severe disability among....”  

 

Reply: Thank you for pointing this out. The reason why we focused on severe/extreme disability was 

to improve specificity of this condition and also to focus on a level of disability that is more likely to be 

clinically relevant. We have now included the justification for using this cut-off in the text. In addition, 

we have also modified the title to include “severe” disability. Furthermore, as another reviewer also 

pointed out that it would be of interest to see the results when using a definition of ADL which includes 

the moderate category, we have done the analysis using this cut-off and included the results as 

webappendix (Tables A3a, A3b, A3c). The results were similar to the original analysis.  
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Questions/Comments:  

 

1) One aspect of the study that I think should be clarified throughout is that this manuscript concerns 

self-reported body mass index and ADL.  

 

Reply: Thank you for your suggestion. The study was based on measured body mass index but ADL 

was indeed self-reported. We have now clarified the text so that it be clear that BMI was measured 

and that ADL was self-reported.  

 

2) Do not refer to people with obesity as „the obese‟. For example, on p.7, line 4, instead of 

“...mortality among the obese has...” use “...mortality among obese individuals has...”  

 

Reply: We appreciate your observation. This suggested modification has now been made throughout 

the text.  

 

3) Use “older adults” instead of “the elderly.”  

 

Reply: This suggested modification has now been made throughout the text.  

 

4) Page 8, Introduction: The two sentences discussing the results of this study (i.e., “In this study, 

compared to normal weight individuals, ....” should be moved to the results or discussion sections of 

the manuscript.  

 

Reply: Thank you for pointing this out. We believe that the reviewer is referring to the second 

sentence of the text below. Actually “this study” referred to the study by the NHANES mentioned in 

the first sentence and is not the result of our study. Thus, it would probably not be appropriate to 

move the second sentence to the results or discussion section. However, we do agree that “this 

study” may have been ambiguous and could be misunderstood as the results of our study. We have 

now referred to this study as the “U.S. study” so that this confusion can be avoided.  

 

“A study in the U.S. among adults aged >60 years has shown a significant trend for a higher 

proportion of obese individuals to be living with disability compared to their normal-weight 

counterparts in more recent years when data of the National Health and Nutrition Examination Survey 

(NHANES) in 1988-1994 (time 1) and 1999-2004 (time 2) were compared.11 In this U.S. study, 

compared to normal-weight individuals, obese people had a 1.78 times higher odds for functional 

impairment at time 1 but this increased to 2.75 at time 2. The comparable figures for impairments in 

activities of daily living (ADL) were 1.31 and 2.05 respectively.”  

 

5) Page 8, Introduction: If the term “mild obesity” is used, please define.  

 

Reply: We appreciate this observation. We have now defined “mild obesity” as BMI 30.0-34.9 kg/m2 

in the text.  

 

6) The abstract states that adults with limited cognition were excluded. Hence, I do not think the 

description of a separate questionnaire administered to proxy respondents if the participant had 

limited cognitive function is necessary.  

 

Reply: Thank you for pointing this out. This information has now been omitted from the text.  

 

7) Authors state that informed consent was obtained from all participants. How was informed consent 

obtained from those with limited cognitive function?  
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Reply: An informed consent form was obtained from the proxy respondent. Since we have now 

deleted the information on the use of the proxy questionnaire, we did not modify the text to include 

this information.  

 

8) Page 10, Statistical analysis, 1st sentence: Please replace “those” with “adults.”  

 

Reply: This modification has now been made.  

 

9) Table 1: Either define the term “Any ADL disability” in a footnote or provide more specific labelling.  

 

Reply: Thank you for this suggestion. We have now included a detailed definition of “any ADL 

disability” in the footnote of Table 1.  

 

10) Figure 1: Likewise, define limitations in activities of daily living in the figure‟s notes.  

 

Reply: A detailed definition of limitations in ADL has now been included as footnote in Figure 1.  

 

Finally, we would like to thank all the reviewers for their invaluable comments which have helped 

improve the text substantially. 

VERSION 2 – REVIEW 

REVIEWER Catherine Okoro 
Centers for Disease Control and Prevention, United States of 
America 

REVIEW RETURNED 06-Mar-2015 

 

GENERAL COMMENTS Appreciate the authors' responses and additional analyses in 
response to reviewers' comments and suggestions.  
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