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ARTICLE DETAILS 

TITLE (PROVISIONAL) Prevalence and Determinants of Metabolic Syndrome in Qatar: 
Results from a National Health Survey 

AUTHORS Al-Thani, Mohamed; Al-Thani, Al Anoud; Cheema, Sohaila; Sheikh, 
Javaid; Mamtani, Ravinder; Lowenfels, Albert; Al-Chetachi, Walaa; 
Almalki, Badria; Hassan Khalifa, Shamseldin; Haj Bakri, Ahmad; 
Maisonneuve, patrick 

 

VERSION 1 - REVIEW 

REVIEWER Dr SK Singh 
Department of endocrinology and metabolism, institute of medical 
sciences, BHU, Varanasi 221005 india 

REVIEW RETURNED 27-Aug-2015 

 

GENERAL COMMENTS The study was designed to assess the measurements of obesity and 
prevalence of metabolic syndrome in the study population but only 
waist circumference was taken as one of the measurements for 
analysis. The result included too many data on effect of other life 
style parameters on MetS that is not actually the objective of the 
study. My suggestions  
1. Redefine objectives- cut offs of waist circumference for MetS and 
prevalance of MetS  
2. Remove data on impact of diet, smoking and other factors on 
MetS as they are not needed to address the objective of the study- If 
at all important, include it in the objectives of the study  
3. Discuss why prevalance of MetS was nearly 50% among obese 
subjects while it was close to 75 % among hypertensive and other 
MetS components  

 

REVIEWER HENO F. LOPES 
HEART INSTITUTE (INCOR) DO HOSPITAL DAS CLINICAS DA 
FACULDADE DE MEDICINA DA UNIVERSIDADE DE SAO PAULO 
- BRASIL 

REVIEW RETURNED 22-Oct-2015 

 

GENERAL COMMENTS The manuscript entitled “Prevalence and Determinants of the 
Metabolic Syndrome in Qatar” was designed to evaluate optimum 
measurements for abdominal obesity and to assess the prevalence 
and determinants of the metabolic syndrome in Qatar. Authors 
evaluated 2496 Qataris aged 18-64 years.  
Comments:  
- Authors wrote that this sample is representative of general 
population. They suggest a surveillance 
(http://www.who.int/chp/steps/en/) related to Qatar population and 
risk factors. The mentioned surveillance did not describe 
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detachment (age, ethnicity, gender, country population 
distribution…) of Qatar population.  
- Regarding the population occupation it is not clear. Authors wrote 
the occupation was government employees, non-government 
employees, student, homemaker, and retired. Are there hard 
workers between government and non-government employees? 
What is the real job for subjects evolved in the study? Please, clarify. 

 

REVIEWER Rakesh Parikh 
D Clinarch, India 
 
Proponent of Index of Central Obesity (waist to height ratio) which is 
one of the parameters tested in this study 

REVIEW RETURNED 23-Jan-2016 

 

GENERAL COMMENTS 1) Page 5 line 7 mentions includes BMI>30 as a criteria as per IDF 
definition though IDF criteria talks about central obesity alone. - 
Needs clarification  
2) In patients with H/O diabetes or HT on therapy their Fasting 
Glucose or BP readings can not be used while calculating 
prevalence of MS.  
3) Page number 6, line 39 mentions AUC for various parameters, 
waist height ratio being the best. Clarification is needed for why WC 
is best among the 3.  
4) Page 5 line 4, Page 6 line 53 both mention IDF WC cutoffs though 
the values mentioned are different.  
5) WC and waist height ratio are compared with WC as a parameter 
though there is no mention of reasons for doing so. References for 
proposition of using BMI or Waist Height ratio in defining MS need to 
be given and discussed. 

 

REVIEWER Eschalier Romain 
Cardiology Department, CHU Clermont-Ferrand, UMR 6284, Caviti 

REVIEW RETURNED 02-Feb-2016 

 

GENERAL COMMENTS It is an interesting manuscript of a study designed to determine 
optimum measurements for abdominal obesity and to assess the 
prevalence and determinants of the metabolic syndrome in Qatar.  
I think this manuscript will be a referential for further studies in such 
research domain.  
 
However, I have some comments / questions:  
1/ A big limitation if I understood well is that that the diagnosis of 
metabolic syndrome have been performed based on data not 
collected at the same time. It is a very important problem from my 
point of view since this patient may evolute quite quickly. Wthin how 
many time the different parameters have been recorded?  
2/ Tabl6, how do they the authors explain the difference between 
these populations?  
3/ Do the values retained for fasting blood glucose, HDL and 
triglycerides are suitable for Qatar population?  
4/ The results on diet are confusing and may decrease the power of 
the manuscript since the method is not strong.  
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REVIEWER Xiangyan Ruan 
Beijing Obstetrics and Gynecology Hospital,Capital  
Medical University.Beijing,P.R.China 

REVIEW RETURNED 08-Feb-2016 

 

GENERAL COMMENTS This manuscript is very interesting.  
two small questions need to add:  
During your discussion:  
1.please add this research's limitation  
2.Conclusion:should more clear.  

 

REVIEWER Andrew Hinde 
University of Southampton  
United Kingdom 

REVIEW RETURNED 26-Mar-2016 

 

GENERAL COMMENTS I have to confess that I have considerable reservations about this 
paper. I think its purpose should be more thoroughly discussed, the 
status of metabolic syndrome as a concept or an entity clarified, the 
causal effect of exercise on metabolic syndrome examined more 
closely, and the result that the cut-off point for Qatari men’s waist 
circumference is higher than that of men in neighbouring populations 
discussed more fully.  
 
(1) What is the purpose of the paper? Is it to help Qatari physicians 
identify as accurately as possible those persons most at risk of 
diabetes, or cardiovascular disease? This would seem to be a 
laudable and useful purpose. The unique value of waist 
circumference as one of the five indicators of metabolic syndrome is 
that it can be measured by the physician/health worker or patient 
with a tape measure and does not require invasive investigations or 
specialist equipment. Therefore it is clearly useful to try to assess to 
what extent waist measurement alone can predict the presence of 
metabolic syndrome.  
 
Yet the paper is framed as aiming to ‘assess optimal cut-off points 
for waist circumference in the native population of Qatar … and to 
use these cut-off points to determine the prevalence and 
determinants of the metabolic syndrome in Qatar’ (p. 4, ll. 12-14). So 
the aim is academic and pitched at the population level. It is to assist 
policymakers to plan at the population level, rather than to assist 
physicians/health workers at the individual level.  
 
Can you discuss these two potential purposes of the paper, and 
make it clear which one you favour? If you are not interested in 
providing a guideline for identifying metabolic syndrome at the 
individual level, can you say why not?  
 
(2) This leads to my next point. What is metabolic syndrome? It is 
defined as being present when three indicators exceed some 
thresholds which are culture and population dependent (I imagine 
that they are influenced by the genetic mix of the population, for 
example). But what is it? Is it a condition? It does not seem to be. It 
seems to me to be like a latent category which is useful because of 
its signalling effect – membership of this category signals that a 
person is at higher risk of developing certain more tangible disorders 
such as diabetes or cardiovascular disease. (Incidentally, I have also 
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been told by an intellectual property lawyer that this is how the 
European Patent Office regards it when it is mentioned in 
applications for patents.) In any event the paper should be clearer 
about the status of metabolic syndrome. Is it conceived as a 
continuous variable (a measureable condition), or as a latent 
category which may be used to identify a particular ‘at risk’ group of 
Qataris that may be targeted for specific interventions?  
 
(3) The ROC analysis is restricted to predicting metabolic syndrome 
defined without one of its five risk factors. In other words you have to 
amend the definition of metabolic syndrome in order to carry out 
your analysis. Have you considered repeating the analysis using the 
definition of metabolic syndrome based on all five risk factors 
(including waist measurement)? The difference between this and 
what you have done is that, in your analysis, a man who has two of 
the four remaining risk factors will, in your analysis, be classified as 
having metabolic syndrome regardless of his actual waist 
measurement. But if you retain the original definition of metabolic 
syndrome, then with a cut off of 98 cm, a man measuring 97 cm 
would not be regarded as having metabolic syndrome, whereas a 
man measuring 99 cm would be regarded as having metabolic 
syndrome. Does this make a difference to the result?  
 
(4) There are other possible statistical approaches to identifying who 
has metabolic syndrome. If metabolic syndrome is regarded as an 
entity in itself, then factor analysis might be used with the five 
measureable indicators. If it is a latent category, then latent class 
analysis would seem a good method to adopt – indeed latent class 
analysis is designed for just this kind of latent categorical variable. 
See, for example, http://john-uebersax.com/stat/faq.htm;  
Collins, L. M., and Lanza, S. T. (2010) Latent Class and Latent 
Transition Analysis: with Applications in the Social, Behavioral, and 
Health Sciences, Hoboken, N.J: Wiley-Blackwell; and Hagenaars, J. 
and McCutcheon, A. (eds.) (2009) Applied Latent Class Analysis, 
Cambridge: Cambridge University Press.  
 
(5) You conclude that ‘exercise is the most important [predictor of 
metabolic syndrome] and deserves emphasis in any disease 
prevention program’. I think exercise might be endogenous in your 
model: lack of exercise makes people fat, but fat people are less 
likely to exercise. Therefore the causal effect of lack of exercise on 
the presence of metabolic syndrome is not measured by your model. 
If you are going to base an intervention on this effect it is important 
that you do as much as possible to ascribe causality – e.g. seeing if 
you can find a suitable instrumental variable.  
 
(5) Your conclusion is that the specific value for waist circumference 
in Qatari men is the highest of any Middle Eastern population. Is 
there any independent evidence that Qatari men are fatter than 
Egyptians, Omanis, Jordanians, Iraqis or Iranians? I know that Qatar 
has a major problem of obesity. But your conclusion that a cut-off 
point for waist circumference in Qatar is higher than those of other 
countries suggests that that the difference between Qatari obesity 
and that observed in neighbouring countries is not related to 
metabolic syndrome. For if the relationship between waist 
circumference and metabolic syndrome in Qatar was the same as in 
other countries you should find a similar cut-off point in Qatar to, 
say, Oman or Jordan, and a correspondingly higher prevalence of 
metabolic syndrome.  
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Minor points  
 
p. 2, l. 14 Define ‘IDF’.  
p. 6, l. 25 Define ‘ATP-III’.  
p. 7, l. 3 What is or are ‘Europids’? Are they the European cut-off 
points referred to in the introduction (p. 4, l. 11)? 

 

REVIEWER Jake Olivier 
School of Mathematics and Statistics  
University of New South Wales  
Sydney, Australia 

REVIEW RETURNED 29-Mar-2016 

 

GENERAL COMMENTS The purpose of this paper was not clear to me. I found this 
manuscript difficult to read and/or follow.  
 
ABSTRACT  
 
Much of the primary weaknesses of this manuscript are evident in 
the abstract. For example, the stated objective is "to determine 
optimum measurements for abdominal obesity". Although waist 
circumference was listed in the abstract, the competing methods 
(BMI, waist-to-height ratio) are not given until page 6.  
 
A metabolic syndrome diagnosis is based on five components, yet 
none are listed in the abstract.  
 
What is IDF? It's given later in the paper, but the abstract must be 
able to stand on its own.  
 
The abstract (and the rest of the paper) varies from calling the 
analysis multivariate and multivariable. I'm quite certain it should be 
multivariable.  
 
It is "metabolic syndrome" and not "the metabolic syndrome".  
 
P-values should not be the only determinant of an important 
association. Please read the American Statistical Association's 
recent statement on p-values.  
 
http://amstat.tandfonline.com/doi/abs/10.1080/00031305.2016.1154
108  
 
It is not clear from the abstract that logistic regression was 
performed.  
 
STRENGTHS AND LIMITATIONS  
 
An assumption of a representative sample is given as a limitation. 
The effect of non-representativeness can be addressed in the study 
design, e.g., random samples that may involve stratification or 
clustering. Was this done?  
 
INTRODUCTION  
 
It states that only native Qatari are included in the study. However, 
how were non-Eastern Mediterranean or Middle Eastern (Arab) 
Qatari citizens identified from the survey and removed before 
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analysis?  
 
MATERIALS AND METHODS  
 
What kind of random sampling (stratified/clustering and on which 
factors?) was performed? A reader shouldn't have to read through a 
technical report to discern something that important.  
 
Page 5, lines 7-8. It appears waist circumference over some 
threshold is not a required criterion for a metabolic syndrome 
diagnosis. This makes it more important these other criteria are 
mentioned in the abstract.  
 
Line 16. "based on the sum of THEIR..."  
 
Line 34. The weights used for the analysis should relate to the study 
design of the survey. That's another reason it's important for there 
to be more information about how this data was collected.  
 
Line 39. The justification given for the Rao-Scott chi-square test is a 
non-random population sample. However, the authors describe the 
sample as being identified randomly (page 4, line 33). Later on page 
8 (line 11), the paper states "the survey was conducted to be 
representative of the general population..." which I assume is 
justified by participants being randomly selected.  
 
Line 43. Each criterion of metabolic syndrome was analysed 
separately for men/women and different age groups. I find this 
highly problematic as not every criterion is needed for a diagnosis 
and there is likely some dependence among the criteria. In other 
words, the responses are multivariate and should probably be taken 
as a whole instead of piece-meal in the analysis.  
 
Line 53. Is sensitivity and specificity enough for accuracy? It seems 
there are estimates of prevalence in this population, so why not 
estimate positive and negative predictive values? These are better 
measures of accuracy.  
 
Page 6, line 2. More information about how missing data was 
handled is needed. For example, was gender listed as male, female 
and missing? Can the authors justify this categorization?  
 
RESULTS  
 
Lines 20-21. What are the effect sizes? P-values are inadequate as 
the sole measure of association.  
 
An ROC plot is a plot of sensitivity versus (1 - specificity). This is 
well known and doesn't need to be reiterated. However, knowing 
which cut-points were chosen and why is much more informative.  
 
Line 39. None of the AUC of the ROC curves are very large.  
 
Line 53. The IDF cutpoints given (>94cm for men, >80cm for 
women) is different than the IDF criteria given on page 5, line 5 
(>102cm men, >94cm women). Which one is correct here?  
 
Page 7, line 15. What is meant by "abnormal waist measurement"? 
Is this sensitivity to metabolic syndrome?  
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TABLE 1  
 
Should it be educational attainment instead of just "education"?  
 
TABLE 4  
 
Decisions in the text seem to be based on p-values. However, none 
are given in the this table. I'm not suggesting decisions need p-
values, just that it's strange they're not given here. Again, p-values 
aren't everything.  
 
The odds ratios for marital status are not exactly small, e.g., 
OR=1.97 for those divorced compared to never married.  
 
For occupation, the odds ratios are much different if students are 
the referent group. For example, the odds ratio is about 4 when 
comparing homemakers to students. That's quite a large 
association.  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Dr SK Singh  

Institution and Country: Department of endocrinology and metabolism, institute of medical sciences, 

BHU, Varanasi 221005 India  

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

Please leave your comments for the authors below  

The study was designed to assess the measurements of obesity and prevalence of metabolic 

syndrome in the study population but only waist circumference was taken as one of the 

measurements for analysis. The result included too many data on effect of other life style parameters 

on MetS that is not actually the objective of the study. My suggestions  

-----------------  

A. We first confirmed that waist circumference was a better measure of obesity than body mass index 

for the determination of Mets. It is actually used in the international definition of Mets (IDF), but it was 

strongly recommended that, whenever available, ethnic group specific cut-points should be used.  

B. We then determined the best cut-offs of waist circumference in the Qatari population.  

C. We estimated the prevalence of Mets in Qatar using these newly-defined country-specific cut-offs 

of waist circumference.  

D. We investigate the association between demographic and lifestyle factors and Mets.  

-----------------  

1. Redefine objectives- cut offs of waist circumference for MetS and prevalence of MetS  

-----------------  

We redefined the four objectives of the study, as described above  

-----------------  

2. Remove data on impact of diet, smoking and other factors on MetS as they are not needed to 

address the objective of the study- If at all important, include it in the objectives of the study  

-----------------  

We removed data on the impact of diet on Mets from the main results, but kept data on other factors 

(such as smoking or physical activity). Since only very basic dietary data were available, a meaningful 

assessment of the association of diet with Mets was unlikely.  

-----------------  

3. Discuss why prevalance of MetS was nearly 50% among obese subjects while it was close to 75 % 

among hypertensive and other MetS components  

-----------------  
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The prevalence of Mets was 27.7% (table 4). No information was given in the manuscript about the 

prevalence of Mets among obese or hypertensive subjects. We cannot reconcile the reviewer’s 

question with the data in the manuscript.  

-----------------  

 

Reviewer: 2  

Reviewer Name: HENO F. LOPES  

Institution and Country : HEART INSTITUTE (INCOR) DO HOSPITAL DAS CLINICAS DA 

FACULDADE DE MEDICINA DA UNIVERSIDADE DE SAO PAULO – BRASIL  

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

Please leave your comments for the authors below  

The manuscript entitled “Prevalence and Determinants of the Metabolic Syndrome in Qatar” was 

designed to evaluate optimum measurements for abdominal obesity and to assess the prevalence 

and determinants of the metabolic syndrome in Qatar. Authors evaluated 2496 Qataris aged 18-64 

years.  

Comments:  

- Authors wrote that this sample is representative of general population. They suggest a surveillance 

(http://www.who.int/chp/steps/en/) related to Qatar population and risk factors. The mentioned 

surveillance did not describe detachment (age, ethnicity, gender, country population distribution…) of 

Qatar population.  

-----------------  

We provide now extensive details on sampling. We also provide information on the population 

structure of Qatar as a background information.  

-----------------  

- Regarding the population occupation it is not clear. Authors wrote the occupation was government 

employees, non-government employees, student, homemaker, and retired. Are there hard workers 

between government and non-government employees? What is the real job for subjects evolved in 

the study? Please, clarify.  

-----------------  

Unfortunately the coding of occupation is standard in all WHO stepwise surveys and does not provide 

details on hard workers. The purpose of this question is to help answer other questions such as 

whether or not health status contributes to unemployment, or whether people in different kinds of 

occupations may be confronted with different risk factors.  

-----------------  

 

Reviewer: 3  

Reviewer Name: Rakesh Parikh  

Institution and Country: D Clinarch, India  

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

Please leave your comments for the authors below  

1) Page 5 line 7 mentions includes BMI>30 as a criteria as per IDF definition though IDF criteria talks 

about central obesity alone. - Needs clarification  

-----------------  

The IDF definition consider that, if BMI is >30kg/m², central obesity can be assumed and waist 

circumference does not need to be measured. This is now made clear in the revised version of the 

manuscript.  

-----------------  

2) In patients with H/O diabetes or HT on therapy their Fasting Glucose or BP readings cannot be 

used while calculating prevalence of MS.  

-----------------  

We did not use fasting blood glucose or BP reading for patients on treatment for either diabetes or 

HT. This is considered in the IDF definition: “raised fasting blood glucose (≥100 mg/dL OR taking 
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diabetes medication), raised blood pressure (systolic BP ≥130 mm Hg or diastolic BP ≥85 mm Hg, OR 

taking anti-hypertensive medication)”. See definition of metabolic syndrome section.  

-----------------  

3) Page number 6, line 39 mentions AUC for various parameters, waist height ratio being the best. 

Clarification is needed for why WC is best among the 3.  

-----------------  

In our study waist to height ratio had the highest AUC. However, the AUC value for waist 

circumference, which is the standard measure used in the international definition criteria, was of the 

same magnitude unlike BMI for which the AUC was significantly lower. Therefore, we decided to 

retain waist circumference as an optimal measure, because having comparable predictive value than 

waist-to-height ratio, necessitating a single measurement and being already a standard measure for 

the evaluation of Mets. We added this information in the revised manuscript.  

-----------------  

4) Page 5 line 4, Page 6 line 53 both mention IDF WC cutoffs though the values mentioned are 

different.  

-----------------  

We made now make clear that if available, the IDF should use ethnicity-specific cut-off values. The 

cut-offs (old page 5 line 4) referred to IDF criteria using our Qatar-specific values. The cut-offs (old 

page 6 line 53) referred to IDF in absence of ethnicity specific values, i.e. “using European data until 

more specific data are available”.  

-----------------  

 

5) WC and waist height ratio are compared with WC as a parameter though there is no mention of 

reasons for doing so. References for proposition of using BMI or Waist Height ratio in defining MS 

need to be given and discussed.  

-----------------  

Several measures (BMI, waist circumference, waist-to-hip and waist-to-height ratio) were previously 

tested in a smaller study as predictor of metabolic syndrome among Qatari adults (old reference 6: 

Bener et al. J obes 2013:269038). Our aim was to confirm results from the previous study using the 

much larger National Health Survey. We have revised the discussion to clarify this point.  

-----------------  

 

Reviewer: 4  

Reviewer Name: Eschalier Romain  

Institution and Country: Cardiology Department, CHU Clermont-Ferrand, UMR 6284, Caviti  

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

Please leave your comments for the authors below  

It is an interesting manuscript of a study designed to determine optimum measurements for 

abdominal obesity and to assess the prevalence and determinants of the metabolic syndrome in 

Qatar.  

I think this manuscript will be a referential for further studies in such research domain.  

-----------------  

We thank the reviewer for these gratifying comments.  

-----------------  

However, I have some comments / questions:  

1/ A big limitation if I understood well is that that the diagnosis of metabolic syndrome have been 

performed based on data not collected at the same time. It is a very important problem from my point 

of view since this patient may evolute quite quickly. Within how many time the different parameters 

have been recorded?  

-----------------  

All data were collected at the same time. Participants were interviewed at his/her household. As 

biomedical tests require 12 hours of fasting, appointments were given based on agreement between 
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the interviewers and the respondents and were conducted at the household level on Saturdays. We 

added this information in the Survey instrument and sampling section.  

-----------------  

 

2/ Tabl6, how do they the authors explain the difference between these populations?  

 

-----------------  

There is good evidence that body composition varies among ethnic groups, Asians having lower 

cutoffs than  

Europeans, and African-American and Hispanics having similar cutoffs to Europeans. It is difficult to 

explain differences shown in table 6 between populations from Middle East countries. It could relate to 

genetic differences that may affect body composition, environmental exposure and particularly 

nutritional difference such as early childhood nutrition exposures. We discussed this aspect and 

added a new supporting reference.  

 

Lear SA, James PT, Ko GT, Kumanyika S. Appropriateness of waist circumference and waist-to-hip 

ratio cutoffs for different ethnic groups. Eur J Clin Nutr. 2010 Jan;64(1):42-61. PMID: 19672278  

-----------------  

 

3/ Do the values retained for fasting blood glucose, HDL and triglycerides are suitable for Qatar 

population?  

-----------------  

According to IDF, the values retained for fasting blood glucose, HDL and triglycerides are suitable for 

ALL populations.  

-----------------  

 

4/ The results on diet are confusing and may decrease the power of the manuscript since the method 

is not strong.  

-----------------  

We agree and removed results on diet from the main results.  

-----------------  

 

Reviewer: 5  

Reviewer Name: Xiangyan Ruan  

Institution and Country: Beijing Obstetrics and Gynecology Hospital,Capital Medical 

University.Beijing,P.R.China  

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

Please leave your comments for the authors below  

This manuscript is very interesting.  

-----------------  

We thank the reviewer for this appreciation.  

-----------------  

two small questions need to add:  

During your discussion:  

1.please add this research's limitation  

-----------------  

Research limitations are listed at the end of the discussion. We added a last limitation regarding the 

representativeness of the survey sample. As for any population survey, the assumption was made 

that the sample of individuals interviewed is representative of the whole population. Our careful 

sampling framework should guarantee this assumption.  

-----------------  

2.Conclusion:should more clear.  
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-----------------  

We clarified the conclusion, and in particular made clear that the results apply to the native Qatari 

population.  

-----------------  

 

Reviewer: 6  

Reviewer Name: Andrew Hinde  

Institution and Country: University of Southampton, United Kingdom  

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

Please leave your comments for the authors below  

I have to confess that I have considerable reservations about this paper. I think its purpose should be 

more thoroughly discussed, the status of metabolic syndrome as a concept or an entity clarified, the 

causal effect of exercise on metabolic syndrome examined more closely, and the result that the cut-

off point for Qatari men’s waist circumference is higher than that of men in neighbouring populations 

discussed more fully.  

(1) What is the purpose of the paper? Is it to help Qatari physicians identify as accurately as possible 

those persons most at risk of diabetes, or cardiovascular disease? This would seem to be a laudable 

and useful purpose. The unique value of waist circumference as one of the five indicators of metabolic 

syndrome is that it can be measured by the physician/health worker or patient with a tape measure 

and does not require invasive investigations or specialist equipment. Therefore it is clearly useful to 

try to assess to what extent waist measurement alone can predict the presence of metabolic 

syndrome.  

-----------------  

Waist measurement ALONE cannot predict the presence of metabolic syndrome, it is just a marker of 

central/abdominal obesity. From Table 3 we can see that 50% of Qataris have a waist circumference 

indicative of abdominal obesity, but the prevalence of metabolic syndrome is much lower (~28%). 

Using waist measurement alone would result in major overdiagnosis in this population!  

-----------------  

Yet the paper is framed as aiming to ‘assess optimal cut-off points for waist circumference in the 

native population of Qatar … and to use these cut-off points to determine the prevalence and 

determinants of the metabolic syndrome in Qatar’ (p. 4, ll. 12-14). So the aim is academic and pitched 

at the population level. It is to assist policymakers to plan at the population level, rather than to assist 

physicians/health workers at the individual level.  

Can you discuss these two potential purposes of the paper, and make it clear which one you favour? 

If you are not interested in providing a guideline for identifying metabolic syndrome at the individual 

level, can you say why not?  

-----------------  

We now clearly present the four aims of our paper. Most of them could be seen as academic and are 

pitched at the population level, which make sense since data used for this analysis derived from a 

National population survey. The first aim is to confirm results from a previous study by Bener et al. 

showing that waist circumference was an appropriate measure of central obesity for the identification 

of metabolic syndrome among Qatari citizens; the second aim was to assess optimal cut-off points for 

waist circumference in the native population of Qatar, as emphasized by the IDF consensus group; 

the third aim was to use these cut-off points to determine the prevalence of the metabolic syndrome in 

this population; and the fourth aim was to study the determinants of metabolic syndrome among 

Qatari citizens.  

The first paragraph of the discussion clearly shows that the paper is addressed to policymakers, to 

plan at the population level. The definition of specific waist circumference cut-points for Qatar, will 

also allow more accurate identification of the metabolic syndrome at the individual level, refining an 

already established guidelines (IDF), but the intent was not to provide a NEW guideline.  

-----------------  

(2) This leads to my next point. What is metabolic syndrome? It is defined as being present when 
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three indicators exceed some thresholds which are culture and population dependent (I imagine that 

they are influenced by the genetic mix of the population, for example). But what is it? Is it a condition? 

It does not seem to be. It seems to me to be like a latent category which is useful because of its 

signalling effect – membership of this category signals that a person is at higher risk of developing 

certain more tangible disorders such as diabetes or cardiovascular disease. (Incidentally, I have also 

been told by an intellectual property lawyer that this is how the European Patent Office regards it 

when it is mentioned in applications for patents.) In any event the paper should be clearer about the 

status of metabolic syndrome. Is it conceived as a continuous variable (a measureable condition), or 

as a latent category which may be used to identify a particular ‘at risk’ group of Qataris that may be 

targeted for specific interventions?  

-----------------  

Almost 2,000 of the 60,000 published articles dealing with the metabolic syndrome are concerned 

with its definition, so the reviewer is not alone in asking: “What is the metabolic syndrome?” The 

International Diabetes Foundation (IDF) says “The metabolic syndrome is a cluster of the most 

dangerous heart attack risk factors…” In many respects it behaves, as the reviewer points out, as if it 

were either a measurable continuous variable or a latent category, indicating that the person is at risk 

for several serious disorders. Perhaps the best response was given by Einstein when discussing 

quantum particle physics: “It seems as though we must use sometimes the one theory and sometimes 

the other, while at times we may use either.” Obtaining a more accurate definition of the metabolic 

syndrome was not included as one of the study aims.  

-----------------  

(3) The ROC analysis is restricted to predicting metabolic syndrome defined without one of its five risk 

factors. In other words you have to amend the definition of metabolic syndrome in order to carry out 

your analysis. Have you considered repeating the analysis using the definition of metabolic syndrome 

based on all five risk factors (including waist measurement)? The difference between this and what 

you have done is that, in your analysis, a man who has two of the four remaining risk factors will, in 

your analysis, be classified as having metabolic syndrome regardless of his actual waist 

measurement. But if you retain the original definition of metabolic syndrome, then with a cut off of 98 

cm, a man measuring 97 cm would not be regarded as having metabolic syndrome, whereas a man 

measuring 99 cm would be regarded as having metabolic syndrome. Does this make a difference to 

the result?  

-----------------  

The ROC Curve was used to determine optimal cut-off values of waist circumference among Qatari. If 

we used a-priori cut-off points for waist circumference (Ie. European cut-offs proposed by IDF in 

absence of ethnicity-specific cutoffs) for the definition of metabolic syndrome and used that variable 

as dependent variable, then most likely, the same cut-offs will be best classifiers. Our method has 

been used by others (see  

Delavari A, Forouzanfar MH, Alikhani S, et al. First nationwide study of the prevalence of metabolic 

syndrome and optimal cutoff points of waist circumference in the Middle East: the national survey of 

risk factors for noncommunicable diseases of Iran. Diabetes Care 2009;32:1092-7.  

Motala AA, Esterhuizen T, Pirie FJ, Omar MA. The prevalence of metabolic syndrome and 

determination of the optimal waist circumference cutoff points in a rural South african community. 

Diabetes Care. 2011 Apr;34(4):1032-7.)  

-----------------  

(4) There are other possible statistical approaches to identifying who has metabolic syndrome. If 

metabolic syndrome is regarded as an entity in itself, then factor analysis might be used with the five 

measureable indicators. If it is a latent category, then latent class analysis would seem a good 

method to adopt – indeed latent class analysis is designed for just this kind of latent categorical 

variable. See, for example, http://john-uebersax.com/stat/faq.htm;  

Collins, L. M., and Lanza, S. T. (2010) Latent Class and Latent Transition Analysis: with Applications 

in the Social, Behavioral, and Health Sciences, Hoboken, N.J: Wiley-Blackwell; and Hagenaars, J. 

and McCutcheon, A. (eds.) (2009) Applied Latent Class Analysis, Cambridge: Cambridge University 
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Press.  

-----------------  

We agree that different statistical approaches may be used, but we retain that our approach is more 

traditional and easy for the reader.  

-----------------  

(5) You conclude that ‘exercise is the most important [predictor of metabolic syndrome] and deserves 

emphasis in any disease prevention program’. I think exercise might be endogenous in your model: 

lack of exercise makes people fat, but fat people are less likely to exercise. Therefore the causal 

effect of lack of exercise on the presence of metabolic syndrome is not measured by your model. If 

you are going to base an intervention on this effect it is important that you do as much as possible to 

ascribe causality – e.g. seeing if you can find a suitable instrumental variable.  

-----------------  

Of course we cannot assess the causality. We rephrased our statement and mentioned that factors 

were associated.  

-----------------  

(5) Your conclusion is that the specific value for waist circumference in Qatari men is the highest of 

any Middle Eastern population. Is there any independent evidence that Qatari men are fatter than 

Egyptians, Omanis, Jordanians, Iraqis or Iranians? I know that Qatar has a major problem of obesity. 

But your conclusion that a cut-off point for waist circumference in Qatar is higher than those of other 

countries suggests that that the difference between Qatari obesity and that observed in neighbouring 

countries is not related to metabolic syndrome. For if the relationship between waist circumference 

and metabolic syndrome in Qatar was the same as in other countries you should find a similar cut-off 

point in Qatar to, say, Oman or Jordan, and a correspondingly higher prevalence of metabolic 

syndrome.  

-----------------  

See point 2 to reviewer4: There is good evidence that body composition varies among ethnic groups, 

Asians having lower cutoffs than Europeans, and African-American and Hispanics having similar 

cutoffs to Europeans. It is difficult to explain differences shown in table 6 between populations from 

Middle East countries. It could relate to genetic differences that may affect body composition, 

environmental exposure and particularly nutritional difference such as early childhood nutrition 

exposures. We discussed this aspect and added new supporting reference.  

-----------------  

Minor points  

p. 2, l. 14 Define ‘IDF’.  

-----------------  

We defined IDF  

-----------------  

p. 6, l. 25 Define ‘ATP-III’.  

-----------------  

We defined ATP-III  

-----------------  

p. 7, l. 3 What is or are ‘Europids’? Are they the European cut-off points referred to in the introduction 

(p. 4, l. 11)?  

-----------------  

We substituted “Europeans” for “Europids” throughout the manuscript, although the unfamiliar term 

europid may be more appropriate (see: Bhopal R, Donaldson L. White, European, Western, 

Caucasian, or what? Inappropriate labeling in research on race, ethnicity, and health. Am J Public 

Health. 1998 Sep;88(9):1303-7. PMID: 9736867  

Mackey WA. Caucasian or Europid? Br Med J (Clin Res Ed). 1984;288(6421):936. PMCID: 

PMC1441684  

Freedman BJ. For debate...Caucasian. Br Med J (Clin Res Ed). 1984 Mar 3;288(6418):696-8. PMID: 

6421437 PMCID: PMC1444385)  
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-----------------  

 

Reviewer: 7  

Reviewer Name: Jake Olivier  

Institution and Country : School of Mathematics and Statistics, University of New South Wales, 

Sydney, Australia  

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

Please leave your comments for the authors below  

The purpose of this paper was not clear to me. I found this manuscript difficult to read and/or follow.  

-----------------  

We revised the objective section in the introduction, to clarify the purpose of this paper.  

-----------------  

ABSTRACT  

Much of the primary weaknesses of this manuscript are evident in the abstract. For example, the 

stated objective is "to determine optimum measurements for abdominal obesity". Although waist 

circumference was listed in the abstract, the competing methods (BMI, waist-to-height ratio) are not 

given until page 6.  

-----------------  

We added information on competing methods in the abstract.  

-----------------  

A metabolic syndrome diagnosis is based on five components, yet none are listed in the abstract.  

-----------------  

We listed the five components in the abstract  

-----------------  

What is IDF? It's given later in the paper, but the abstract must be able to stand on its own.  

-----------------  

We defined IDF in the abstract  

-----------------  

The abstract (and the rest of the paper) varies from calling the analysis multivariate and multivariable. 

I'm quite certain it should be multivariable.  

-----------------  

We used the term multivariable throughout the revised paper  

-----------------  

It is "metabolic syndrome" and not "the metabolic syndrome".  

-----------------  

We corrected this error in the title and text of the paper  

-----------------  

P-values should not be the only determinant of an important association. Please read the American 

Statistical Association's recent statement on p-values.  

http://amstat.tandfonline.com/doi/abs/10.1080/00031305.2016.1154108  

It is not clear from the abstract that logistic regression was performed.  

-----------------  

We now mention that logistic regression was performed  

-----------------  

STRENGTHS AND LIMITATIONS  

An assumption of a representative sample is given as a limitation. The effect of non-

representativeness can be addressed in the study design, e.g., random samples that may involve 

stratification or clustering. Was this done?  

-----------------  

We now provide more details on the sampling framework used in this National Survey.  

-----------------  

INTRODUCTION  
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It states that only native Qatari are included in the study. However, how were non-Eastern 

Mediterranean or Middle Eastern (Arab) Qatari citizens identified from the survey and removed before 

analysis?  

-----------------  

We removed the term “native”. The survey included all Qatari citizens. We also added brief 

information about size and age distribution of this subgroup in the introduction.  

-----------------  

MATERIALS AND METHODS  

What kind of random sampling (stratified/clustering and on which factors?) was performed? A reader 

shouldn't have to read through a technical report to discern something that important.  

-----------------  

We now provide more details on the sampling framework used in this National Survey. A two-stage 

sample design was used, selecting primary sampling units (PSUs) at the first stage and a sample of 

households within each selected PSU at the second stage. A total of 96 PSUs was selected from the 

Qatari frame of PSUs. In the second stage 30 households were selected from each selected PSU by 

simple systematic random sampling.  

-----------------  

Page 5, lines 7-8. It appears waist circumference over some threshold is not a required criterion for a 

metabolic syndrome diagnosis. This makes it more important these other criteria are mentioned in the 

abstract.  

-----------------  

Unfortunately, editorial limitations do not permit to give all particular details in the abstract. That the 

measure of waist circumference is not necessary for those with a BMI>30 is part of the accepted IDF 

criteria.  

-----------------  

Line 16. "based on the sum of THEIR..."  

-----------------  

Corrected  

-----------------  

Line 34. The weights used for the analysis should relate to the study design of the survey. That's 

another reason it's important for there to be more information about how this data was collected.  

-----------------  

See above: We now provide more details on the sampling framework used in this National Survey  

-----------------  

Line 39. The justification given for the Rao-Scott chi-square test is a non-random population sample. 

However, the authors describe the sample as being identified randomly (page 4, line 33). Later on 

page 8 (line 11), the paper states "the survey was conducted to be representative of the general 

population..." which I assume is justified by participants being randomly selected.  

-----------------  

We modified the justification given for the Rao-scott chisquare, which is a design-adjusted version of 

the Pearson chi-square test.  

-----------------  

Line 43. Each criterion of metabolic syndrome was analysed separately for men/women and different 

age groups. I find this highly problematic as not every criterion is needed for a diagnosis and there is 

likely some dependence among the criteria. In other words, the responses are multivariate and should 

probably be taken as a whole instead of piece-meal in the analysis.  

-----------------  

The aim of the table was only to be descriptive and not analytic. It allows to assess the prevalence of 

each SINGLE criterion in our study population. This is important for the comparison with similar 

reports from other countries. Because of the peculiar age distribution of the Qatari population, we 

provided age and sex-specific data.  

Line 53. Is sensitivity and specificity enough for accuracy? It seems there are estimates of prevalence 
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in this population, so why not estimate positive and negative predictive values? These are better 

measures of accuracy.  

Basing the selection of optimal cut-off values on ROC curve analysis (ie. Sensitivity vs. 1-specificity) 

has been the standard in countless similar studies. We agree that other methods, or other criteria 

could have been used, and could be justified, but we prefer keep with our original choice.  

-----------------  

Page 6, line 2. More information about how missing data was handled is needed. For example, was 

gender listed as male, female and missing? Can the authors justify this categorization?  

-----------------  

We rephrased our statement to be clearer: “When present, missing data were treated as a separate 

category and represented by dummy variables, allowing logistic regression models to be fitted on the 

whole population.” We recognized that, as any other method to handle missing data, such as 

dropping subjects or imputation, treating missing data as a category could introduce some bias. We 

added this last comment in the discussion.  

-----------------  

RESULTS  

Lines 20-21. What are the effect sizes? P-values are inadequate as the sole measure of association.  

-----------------  

We add information on effect size in this section of the results  

-----------------  

An ROC plot is a plot of sensitivity versus (1 - specificity). This is well known and doesn't need to be 

reiterated. However, knowing which cut-points were chosen and why is much more informative.  

-----------------  

We added new information on how cut-points were selected in the statistical section.  

-----------------  

Line 39. None of the AUC of the ROC curves are very large.  

-----------------  

We mentioned that the classifier performance of waist circumference is however only poor in men and 

fair in women.  

-----------------  

Line 53. The IDF cutpoints given (>94cm for men, >80cm for women) is different than the IDF criteria 

given on page 5, line 5 (>102cm men, >94cm women). Which one is correct here?  

-----------------  

Both are correct and refer to the IDF criteria using European cut-off points for waist circumference (in 

absence of ethnic-specific cutoffs) data in line 53 and the IDF criteria with our proposed cutoffs for 

Qataris. We make this clear in the revised paper.  

-----------------  

Page 7, line 15. What is meant by "abnormal waist measurement"? Is this sensitivity to metabolic 

syndrome?  

-----------------  

We replaced “abnormal waist measurement” with “waist circumference indicative of central obesity”  

-----------------  

TABLE 1  

Should it be educational attainment instead of just "education"?  

-----------------  

We corrected as educational attainment in the table and throughout the manuscript  

-----------------  

TABLE 4  

Decisions in the text seem to be based on p-values. However, none are given in the this table. I'm not 

suggesting decisions need p-values, just that it's strange they're not given here. Again, p-values aren't 

everything.  

-----------------  
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Decisions were made on statistical significance based on 95% CI (including or not including 1) and 

not on P-values, which are not presented in the text either.  

-----------------  

The odds ratios for marital status are not exactly small, e.g., OR=1.97 for those divorced compared to 

never married.  

-----------------  

It is not small, but the 95% CI are large ranging from 0.87 to 4.43. This is just because this group is 

relatively small (81 participants). Same for Widowed (OR=1.73, 95% CI 0.51 to 5.90, N=50).  

-----------------  

For occupation, the odds ratios are much different if students are the referent group. For example, the 

odds ratio is about 4 when comparing homemakers to students. That's quite a large association.  

-----------------  

We decided to take the largest and most representative group (Government employee) as reference 

group. Compared to that group, students have a very low risk, but by essence students are amongst 

the youngest participants, never married, and generally are amongst the most physically active. The 

low risk may in part be due to residual confounding and selecting it as a reference group would make 

interpretation of the risk for occupation very difficult. We added a sentence mentioning possible 

residual confounding in the results. 

 

VERSION 2 – REVIEW 

REVIEWER Eschalier Romain 
Cardiology department, Clermont-ferrand University Hospital, 
France 

REVIEW RETURNED 16-May-2016 

 

GENERAL COMMENTS The reviewer completed the checklist but made no further 
comments. 

 

REVIEWER Xiangyan Ruan 
Beijing Obstetrics and Gynecology Hospital,Capital Medical 
University.Beijing,P.R.China 

REVIEW RETURNED 12-May-2016 

 

GENERAL COMMENTS After answering so many questions,I think it is quite good to publish.  

 

REVIEWER Andrew Hinde 
University of Southampton  
United Kingdom 

REVIEW RETURNED 27-May-2016 

 

GENERAL COMMENTS Thank you for addressing or considering all my comments on the 
previous version. 

 

REVIEWER Jake Olivier 
School of Mathematics and Statistics  
University of New South Wales  
Sydney, Australia 

REVIEW RETURNED 25-May-2016 
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GENERAL COMMENTS The revised version of the manuscript is much improved. However, I 
still have a few issues.  
 
Effect sizes such as odds ratios should be reported in the abstract 
and throughout the text instead of solely relying on p-values to make 
decisions about significance/importance. My initial review discussed 
this problem and it doesn't appear to have been addressed.  
 
Page 4, Lines 42-43. How can Qatari nationals of all ages be 
comprised of adult Qataris. Please rephrase.  
 
Data collection cannot be both systematic AND random.  
 
As with my earlier review, I don't agree with the piece-meal analytic 
approach. Sure, the authors believe they are doing a descriptive 
analysis. But, that doesn't justify separate models for males and 
females. Separate estimates for males and females (and any other 
subgroup) can be derived from one model. Qataris should be 
analysed as a whole instead of its parts. Something could be 
missed. I think the gender differences discussed in the first 
paragraph of the results is even more reason for a unified analysis.  
 
Page 11, Line 9. How can "daily" exercise be represented by MET-
min per "week". Am I missing something here?  

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: 7  

Reviewer Name:  

Jake Olivier  

 

Institution and Country: School of Mathematics and Statistics, University of New South Wales, 

Sydney, Australia  

 

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

 

Please leave your comments for the authors below The revised version of the manuscript is much 

improved. However, I still have a few issues.  

 

Effect sizes such as odds ratios should be reported in the abstract and throughout the text instead of 

solely relying on p-values to make decisions about significance/importance. My initial review 

discussed this problem and it doesn't appear to have been addressed.  

------------------------  

>>> We now reported odds ratios in addition to P-values in the abstract and in the results section.  

 

Page 4, Lines 42-43. How can Qatari nationals of all ages be comprised of adult Qataris. Please 

rephrase.  

------------------------  

>>> We substituted “all ages” with “all age groups” on lines 42-43 and in the heading of tables 2, 3 

and 5  

 

Data collection cannot be both systematic AND random.  

------------------------  
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>>> We now refer to Systematic sampling although it is also called systematic random sampling 

(http://www.ncbi.nlm.nih.gov/pubmed/?term=%22systematic+random+sampling%22).  

 

As with my earlier review, I don't agree with the piece-meal analytic approach. Sure, the authors 

believe they are doing a descriptive analysis. But, that doesn't justify separate models for males and 

females. Separate estimates for males and females (and any other subgroup) can be derived from 

one model. Qataris should be analysed as a whole instead of its parts. Something could be missed. I 

think the gender differences discussed in the first paragraph of the results is even more reason for a 

unified analysis.  

------------------------  

>>> Considering gender separately is usual (see for example the recent paper published in BMJ 

Open by Kim et al. Prevalence of metabolic syndrome and its related factors among North Korean 

refugees in South Korea: a cross-sectional study. BMJ Open. 2016 Jun 1;6(6):e010849). Still, we 

accept the reviewer’s comment and added estimates for both sexes combined in tables 3 and 5. We 

also revised the abstract, the results and the discussion providing estimates of metabolic syndrome 

for both sexes combined.  

 

Page 11, Line 9. How can "daily" exercise be represented by MET-min per "week". Am I missing 

something here?  

------------------------  

We corrected the sentence as “Exercise of at least 3000 MET-min/week lowered the risk of metabolic 

syndrome by 40% compared to persons in the lowest exercise group.” 

 

VERSION 3 – REVIEW 

REVIEWER Jake Olivier 
School of Mathematics and Statistics  
University of New South Wales  
Sydney, Australia 

REVIEW RETURNED 20-Jun-2016 

 

GENERAL COMMENTS The authors have addressed all of my concerns. 

 

 

  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-2015-009514 on 6 S

eptem
ber 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/

