
PEER REVIEW HISTORY 

BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

ARTICLE DETAILS 

TITLE (PROVISIONAL) Social inequalities in prevalence of diagnosed and undiagnosed 
diabetes and impaired glucose regulation in participants in the 
Health Surveys for England series. 

AUTHORS Moody, Alison; Cowley, Giovanna; Ng Fat, Linda; Mindell, Jennifer 

 

VERSION 1 - REVIEW 

REVIEWER Yiling J Cheng, PhD 
Centers for Disease Control and Prevention, USA 

REVIEW RETURNED 12-Oct-2015 

 

GENERAL COMMENTS This study used the 2009-2013 nationally-representative survey data 
to demonstrate the socio-economic inequalities in the prevalence of 
IGR, undiagnosed, and diagnosed diabetes across England. These 
findings may provide the useful information for policy making and 
resource allocation. The conclusions might not be new, but it’s 
definitely worth having such similar studies for England using the 
nationally representative data. The authors included significant 
amount of references and tables. The study design is appropriate to 
answer the research questions. However, this manuscript is hard to 
be followed. I have some comments for authors to consider:  
• The objectives are not consistent from the title/abstract to the 
results/discussion. In paper, authors included the results showed the 
socio-economic inequalities of conditions, health condition 
inequalities of conditions, secular changes, and screen evaluation 
(in supplement).  
• The authors used some uncommon terms and definitions without 
much explanation and justification. The Health Survey for England is 
a complex sample designed multi-year cross-sectional survey. 
Without other information, it’s quite confusing that the title includes 
‘naïve participants’ and abstract includes a ‘naïve’ random sample.  
• Page 7: The socio-economic positions are main interesting 
characteristics and need defined clearly with the references. The 
A1c level for diabetes is >=6.5% (including 6.5%).  
• Page 8: ‘weighting’ is a part of complex survey design and the two 
sections could be combined.  
• Page 9, ‘Analysis’: The denominator of the prevalence of IGR or 
undiagnosed diabetes was excluded the persons with diagnosed 
diabetes, which is uncommon. IGR and undiagnosed diabetes 
belong to different stages. For surveillance purpose, undiagnosed 
diabetes is also commonly combined with diagnosed diabetes as 
total diabetes; for screening purpose, undiagnosed diabetes might 
be combined with the IGR cost-effectively. However, the main 
objective of this study is not for screening diabetes/IGR.  
• Page 10: The most part of ‘Participants’ section of ‘RESULTS’ 
more likely belongs to ‘METHODS’. There are 15% of participants 
had missing values of income, an appropriate imputation and 
discussion need to be considered.  
• Since this study used a nationally representative survey, the 
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prevalence ratio is better for comparison and interpretation than OR.  
• Table1 is quite busy. P-values are not so useful. It’s not clear that 
prevalence of IGR or undiagnosed diabetes were for the population 
without diabetes or the population with and without diabetes. Are 
these age-sex-adjusted estimates from the Logistic models?  
• The readers attracted by the title might be interesting to read more 
social inequality related tables instead of other tables. Discussion 
could also be more social inequality related. 

 

REVIEWER T. Tamayo 
German Diabetes Center, Düsseldorf, Germany 

REVIEW RETURNED 07-Dec-2015 

 

GENERAL COMMENTS The maniscript is well written and offers very important data for 
undiagnosed diabetes and impaired HbA1c in England. The current 
gold standard for diabetes diagnosis and IGT in epidemiologic 
studies is the oral glucose tolerance test (OGTT). These data are 
still lacking for England on a population-based level as far as I know. 
Therefore, HbA1c-based diagnosis is very important to close this 
gap until OGTT-based data are available. However, I have some 
suggestions in order to present the data in a more comparable way 
to data from other countries using a different range for impaired 
HbA1c.  
Mayor:  
1. HbA1c range: the threshold at 6.5% for diabetes diagnosis is 
common. However, values ranging between 5.7-6.4% are usually 
used to indicate a high-risk-state for future diabetes requiring close 
control and lifestyle change (see ADA guidelines). The range 
presented here is rather used in routine care (in the UK) in order to 
choose a cost-saving screening strategy. In order to cover both 
aspects (common practice and comparability with other countries), 
the two different ranges of impaired HbA1c could be compared. The 
broader range is especially relevant for prevalence estimates.  
2. Nomenclature: IGT or IGR imply impaired glucose-based 
measurements. Therefore, I would recommend to use terms such as 
impaired HbA1c or at-risk-state etc.  
3. description of methods is not clear enough to fully understand 
what was done, especially the paragraph on sampling, weighting 
and statistical analysis.  
4. I am missing a fitted model and an analysis of interactions, 
especially on the main aim to examine social inequalities.  
5. In addition, were interaction terms considered for screening ( 
supplement table 2)?  
 
Minor:  
1. weighting: what information was used for weighting? Only 
location? Or further information such as household size etc?  
2. complex survey design: which information was not necessarily 
identical?  
3. analysis: please explain the methods used to account for the 
complex study design? Were mixed models fitted?  
4. how were missing values coded? It might affect results if variables 
are treated as ordinally scaled.  
5. page nine line 30: ... Compared with those...  
6. p 10, line 30-31: what is meant by inequalities were masked in the 
crude rates due to confounding by age? does it mean there was an 
interaction? And did the authors examine these interactions? If not, it 
might be worthwhile to add further information since the title 
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indicates a more profound analysis on this topic.  
7. please add more information to tables. It might be especially 
relevant if data are crude, or adjusted (for which variables).  
8. I could not find the strobe list. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Yiling J Cheng, PhD  

Institution and Country: Centers for Disease Control and Prevention, USA  

 

Please leave your comments for the authors below  

 

This study used the 2009-2013 nationally-representative survey data to demonstrate the socio-

economic inequalities in the prevalence of IGR, undiagnosed, and diagnosed diabetes across 

England. These findings may provide the useful information for policy making and resource allocation. 

The conclusions might not be new, but it’s definitely worth having such similar studies for England 

using the nationally representative data. The authors included significant amount of references and 

tables. The study design is appropriate to answer the research questions. However, this manuscript is 

hard to be followed. I have some comments for authors to consider:  

Thank you for your comments, we are pleased that you think our paper is useful, and have tried to 

improve the readability in line with your detailed comments below.  

 

• The objectives are not consistent from the title/abstract to the results/discussion. In paper, authors 

included the results showed the socio-economic inequalities of conditions, health condition 

inequalities of conditions, secular changes, and screen evaluation (in supplement).  

We have attempted to better reflect the full scope of the paper (i.e. referring also to the health 

conditions, and screen evaluation), within the word-count of the abstract.  

 

• The authors used some uncommon terms and definitions without much explanation and justification. 

The Health Survey for England is a complex sample designed multi-year cross-sectional survey. 

Without other information, it’s quite confusing that the title includes ‘naïve participants’ and abstract 

includes a ‘naïve’ random sample.  

We used the term ‘naïve’ to indicate that each survey included a completely new sample, rather than 

the same individuals being followed over time (which for survey-detected, undiagnosed diabetes 

would be unethical if the participants were not informed and would not elucidate the natural history of 

progression and diagnosis if they were).  

We have removed this adjective and used ‘new’ in the discussion.  

 

• Page 7: The socio-economic positions are main interesting characteristics and need defined clearly 

with the references. The A1c level for diabetes is >=6.5% (including 6.5%).  

References added to this section for education, NS-SEC and IMD.  

 

• Page 8: ‘weighting’ is a part of complex survey design and the two sections could be combined.  

Done  

 

• Page 9, ‘Analysis’: The denominator of the prevalence of IGR or undiagnosed diabetes was 

excluded the persons with diagnosed diabetes, which is uncommon. IGR and undiagnosed diabetes 

belong to different stages. For surveillance purpose, undiagnosed diabetes is also commonly 

combined with diagnosed diabetes as total diabetes; for screening purpose, undiagnosed diabetes 

might be combined with the IGR cost-effectively. However, the main objective of this study is not for 

screening diabetes/IGR.  
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The overall prevalence was reported regarding the whole population – the analysis section of 

methods on p9 has been amended to make this clearer. A regression to look at the factors associated 

with IGR/undiagnosed diabetes, as well as screening for IGR/undiagnosed diabetes was carried out, 

limited to the undiagnosed population.  

 

• Page 10: The most part of ‘Participants’ section of ‘RESULTS’ more likely belongs to ‘METHODS’. 

There are 15% of participants had missing values of income, an appropriate imputation and 

discussion need to be considered.  

Moved to methods. Rather than impute, a missing category was added to each of the explanatory 

variables, this was mentioned on p9, but I have added it to this paragraph (after the numbers of 

missing are listed), and to the weaknesses part of the discussion.  

 

• Since this study used a nationally representative survey, the prevalence ratio is better for 

comparison and interpretation than OR.  

Odds ratios are used as the standard output of logistic regressions, and we feel that these would be 

readily understood by the readership.  

 

• Table1 is quite busy. P-values are not so useful. It’s not clear that prevalence of IGR or undiagnosed 

diabetes were for the population without diabetes or the population with and without diabetes. Are 

these age-sex-adjusted estimates from the Logistic models?  

We have re-ordered this table to make it clearer: general population prevalence of normoglycaemia, 

IGR, undiagnosed and diagnosed diabetes, by socio-demographic factors (age-and-sex standardised 

apart from the total, sex, and age-specific rows). Then to the right, the prevalence of total diabetes, 

and the proportion of which is undiagnosed.  

 

• The readers attracted by the title might be interesting to read more social inequality related tables 

instead of other tables. Discussion could also be more social inequality related.  

Social inequalities appear in both Table 1 and Table 2, and in the first, middle, and last paragraphs of 

the discussion. Additional analyses and discussion are constrained by the length of the manuscript.  

 

Reviewer: 2  

Reviewer Name: T. Tamayo  

Institution and Country: German Diabetes Center, Düsseldorf, Germany  

 

Please leave your comments for the authors below  

 

The manuscript is well written and offers very important data for undiagnosed diabetes and impaired 

HbA1c in England. The current gold standard for diabetes diagnosis and IGT in epidemiologic studies 

is the oral glucose tolerance test (OGTT). These data are still lacking for England on a population-

based level as far as I know. Therefore, HbA1c-based diagnosis is very important to close this gap 

until OGTT-based data are available. However, I have some suggestions in order to present the data 

in a more comparable way to data from other countries using a different range for impaired HbA1c.  

Thank you for your comments, we are pleased that you think HbA1c is important in the absence of 

representative samples of OGTT. We have responded to your other comments below.  

 

Major:  

1. HbA1c range: the threshold at 6.5% for diabetes diagnosis is common. However, values ranging 

between 5.7-6.4% are usually used to indicate a high-risk-state for future diabetes requiring close 

control and lifestyle change (see ADA guidelines). The range presented here is rather used in routine 

care (in the UK) in order to choose a cost-saving screening strategy. In order to cover both aspects 

(common practice and comparability with other countries), the two different ranges of impaired HbA1c 

could be compared. The broader range is especially relevant for prevalence estimates.  
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A quick search of Pubmed found that HbA1c and (6% or 6.0% or 42 mmol) were mentioned around 

10 times as often as HbA1c and (5.7% or 39 mmol). Since the data are UK based, we feel it is more 

useful in policy terms to present the UK cut-offs for the main paper.  

However, we have also re-analysed the prevalence figures, and added the following to the discussion:  

Our own findings, using the same dataset for this paper, are that using a definition of 39mmol/mol and 

above, IGR was 31.2% (30.4-32.1%) 2009-2013, and tended to decrease since 2010 (34%) to 28% in 

2013.  

Overall, the proportion above 39mmol/mol, was 38.4%, increasing from 2009 (37.7%) to 2011 

(41.2%) before decreasing again to 35.9% in 2013.  

 

2. Nomenclature: IGT or IGR imply impaired glucose-based measurements. Therefore, I would 

recommend to use terms such as impaired HbA1c or at-risk-state etc.  

We encountered a range of terms in our reading; IGR was quite common. HbA1c is a marker of 

longer term blood glucose levels, and is therefore higher than normal when glucose regulation is 

impaired. We do not feel that the term IGR implies that glucose has been measured directly  

 

3. description of methods is not clear enough to fully understand what was done, especially the 

paragraph on sampling, weighting and statistical analysis.  

This section has been expanded.  

 

4. I am missing a fitted model and an analysis of interactions, especially on the main aim to examine 

social inequalities.  

Table 2 shows two fitted models: one for IGR or undiagnosed diabetes, and one for undiagnosed 

diabetes. Given that the number of events is small, there would be insufficient power to examine 

interaction effects for two categorical variables. Instead we focused on the age-adjusted differences 

across social economic variables, modelling age as a confounder rather than an effect modifier.  

 

5. In addition, were interaction terms considered for screening ( supplement table 2)?  

No. The screening models were applied as laid out by their author(s). Most were points based.  

 

Minor:  

1. weighting: what information was used for weighting? Only location? Or further information such as 

household size etc?  

Added the text in brackets:  

The Health Survey for England is designed to be representative of people living in private households: 

non-response weighting is used to correct for differential response compared with known 

demographics from the census (age, sex, household makeup, strategic health authority and social 

class of household reference person), and differential response to each stage of the survey.  

 

2. complex survey design: which information was not necessarily identical?  

In each year, the sample frame was stratified first by geographical, and then by socio-economic 

characteristics. The geography was sometimes government office region, sometimes strategic health 

authority; and the socio-economic was sometimes % of households with household reference person 

in NS-SEC groups 1 and 2, and sometimes % of adults in NS-SEC groups 1-3. We have removed the 

word ‘necessarily’.  

 

3. analysis: please explain the methods used to account for the complex study design? Were mixed 

models fitted?  

Complex survey design module in SPSS 20, to accurately estimate standard errors and confidence 

intervals.  

 

4. how were missing values coded? It might affect results if variables are treated as ordinally scaled.  
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None of the analyses treated variables ordinally.  

 

5. page nine line 30: ... Compared with those...  

Done, thank you.  

 

6. p 10, line 30-31: what is meant by inequalities were masked in the crude rates due to confounding 

by age? does it mean there was an interaction? And did the authors examine these interactions? If 

not, it might be worthwhile to add further information since the title indicates a more profound analysis 

on this topic.  

In the crude rates (table S1) those in deprived areas did not have significantly higher crude rate of 

IGR. However this was due to their younger age profile – once the weights were adjusted to give each 

deprivation quintile the same age and sex distribution as the general population, (Table 1) the 

difference was apparent.  

 

7. please add more information to tables. It might be especially relevant if data are crude, or adjusted 

(for which variables).  

Done.  

 

8. I could not find the strobe list.  

This has now been uploaded, apologies for the omission. 
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Correction

Moody A, Cowley G, Ng Fat L, et al. Social inequalities in prevalence of diagnosed
and undiagnosed diabetes and impaired glucose regulation in participants in the
Health Surveys for England series. BMJ Open 2016;6:e010155.
The UK ethnicity categories have been changed over to the USA standard terms.
Since the participants were living in England, and the questionnaire asked them the
standard UK categories (see below) the correct ethnic categories are as follows:
White (rather than Caucasian)
Black (rather than African-American)
Asian
And Mixed.

Therefore, ‘African-American’ should be replaced with ‘Black’ in the ‘Abstract’,
‘Strengths and weaknesses’, and ‘Participant characteristics’ sections; ‘Caucasian’
should be replaced with ‘White’ in the ‘Abstract’ and ‘Participant characteristics’
sections. They are correctly labelled in the tables.

BMJ Open 2016;4:e010155corr1. doi:10.1136/bmjopen-2015-010155corr1

BMJ Open 2016;4:e010155corr1. doi:10.1136/bmjopen-2015-010155corr1 1
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