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ARTICLE DETAILS 

TITLE (PROVISIONAL) The pathway to diagnosis of type 1 diabetes in children: a 

questionnaire study 

AUTHORS Usher-Smith, Juliet; Thompson, Matthew; Zhu, Hannah; Sharp, 
Stephen; Walter, Fiona 

 

VERSION 1 - REVIEW 

REVIEWER Jordan Pinsker, MD 
William Sansum Diabetes Center, Santa Barbara, CA, USA 

REVIEW RETURNED 04-Sep-2014 

 

GENERAL COMMENTS Overall very well done, I would like the authors to add a statement 
on the issue raised below in the comments to author box. 
 
A very nice follow up paper to the authors earlier work interviewing 
parents after diagnosis of T1D, this study looks at responses to a 
questionnaire about factors that delayed diagnosis. They had some 
very interesting findings (time to diagnosis with 1/5 children not 
diagnosed at their first visit, other reasons for delay such as the 
perception that they could not easily make an appointment or 
concern for psychological problems instead of diabetes), and the 
study was well done.  
 
I would like to ask the authors if the survey included any questions 
for the children, especially older children, about how they felt about 
this process. As far as I could tell nothing was asked of the children 
being diagnosed, also a weakness in their previous study mentioned 
above. The questionaiire was not included with the manuscript as a 
supplement.  

 

REVIEWER Kathleen Bethin, MD, PhD 
University at Buffalo  
USA 

REVIEW RETURNED 15-Sep-2014 

 

GENERAL COMMENTS This study was a major undertaking and represents a lot of work. 
However, I found several flaws with this manuscript. The first major 
problem is that the manuscript is very confusing. Many things are 
presented in the results section that cannot not be deduced from the 
data in the tables and figures presented. The second major problem 
is that there are several instances where the authors leave out what 
is being compared and the reader has to guess what is being 
compared.  
The first paragraph of the introduction is copied verbatim from 
reference #15.  
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Abstract states that parents who suspected diagnosis were 1.3 times 
more likely to be diagnosed at first consultation. Yet these data are 
not presented in the manuscript.  
Conclusions in abstract are overstating conclusions that can be 
drawn from the data. The data collected are from parents. These 
data do not allow one to say anything about targeting the primary 
care physician.  
Data are obtained form 11 centers. There is no standard definition 
for DKA used which greatly compromises any data involving the 
presence or absence of DKA. Clinical acidosis tells you nothing 
about the criteria used to diagnose DKA.  
The questionnaire should be included in the appendix as the 
questionnaire is the entire basis for the data. In the methods section, 
the authors describe the questionnaire. One of the questions relates 
to whether the parents knew about the symptoms of diabetes. This 
is very non-specific-- readers need to know what the questions were.  
Data from Table 1 includes 88 children, yet data from only 87 
children were used for analysis. The 88th child should not be 
included in Table 1. The 88th child was eliminated since his parents 
were checking his blood sugars. Yet later in the results the authors 
mention another child who had his sugar checked at home. Why is 
one child included and the other excluded?  
The authors state under results that the responders were from less 
deprived areas. Less deprived areas compared to what? Compared 
to the non-responders? You need to say that.  
Under symptoms the authors state that faster breathing and vomiting 
both had much shorter median durations-- but compared to what? 
The rest of the sentence states that weight loss, vomiting and faster 
breathing were significantly more frequent in children who presented 
in DKA-- but this data was not presented.  
The last sentence under diagnostic intervals does not make sense. 
The authors adjusted for a number of factors including whether the 
diagnosis was made at the first consultation and then said that the 
association whether the diagnosis was made at the first or 
subsequent appointments was still statistically significant. How can 
something be adjusted for and be significant at the same time?  
The data for the appraisal interview time under results does not 
agree with the data in Table 3.  
The authors state that the frequency of diabetes is increasing, but 
cite old references that are 8-15 years old. Newer references such 
as SEARCH data should be cited.  
All collected from 11 centers, there were only 172 children 
diagnosed with type 1 diabetes in the 11 months that the data was 
collected. And only 88 participated. This is not a large number of 
children to be able to generalize the data. It is not clear from the 
manuscript whether these children were representative of the UK as 
a whole or not. 

 

REVIEWER Ashraf A Elsharkawy 
Mansoura University Children Hospital, Mansoura University, Egypt 

REVIEW RETURNED 29-Oct-2014 

 

GENERAL COMMENTS Well written manuscript with clear ideas but I have 2 comments  
Reference 11 the year of presentation not provided.  
I have concerns about classification of ethnicity into white and 
black.   
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VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1 
Reviewer Name Jordan Pinsker, MD 
Institution and Country William Sansum Diabetes Center, Santa Barbara, CA, USA 
Please state any competing interests or state „None declared‟: None declared 
 
Overall very well done, I would like the authors to add a statement on the issue raised below in the 
comments to author box. 
 
A very nice follow up paper to the authors‟ earlier work interviewing parents after diagnosis of T1D, 
this study looks at responses to a questionnaire about factors that delayed diagnosis. They had some 
very interesting findings (time to diagnosis with 1/5 children not diagnosed at their first visit, other 
reasons for delay such as the perception that they could not easily make an appointment or concern 
for psychological problems instead of diabetes), and the study was well done. 
 
I would like to ask the authors if the survey included any questions for the children, especially older 
children, about how they felt about this process. As far as I could tell nothing was asked of the 
children being diagnosed, also a weakness in their previous study mentioned above. The 
questionnaire was not included with the manuscript as a supplement. 
 

We are grateful to the reviewer for his kind comments about our manuscript.  Unfortunately 
we did not include questions specifically for the children in the survey and so are unable to 
comment on the views of the children through-out the time leading up to diagnosis.  We 
appreciate this is a weakness and have added the following sentence to the limitations 
section of the discussion: 

 
 “The questionnaire also did not include questions specifically for the children 

to complete and so we are unable to comment on the views of the children 

during this time.”  

 
 We have also included the questionnaire as a supplement to the manuscript as suggested. 
 

Reviewer: 2 
Reviewer Name Kathleen Bethin, MD, PhD 
Institution and Country University at Buffalo  
USA 
Please state any competing interests or state „None declared‟: None declared 
 
This study was a major undertaking and represents a lot of work. However, I found several flaws with 
this manuscript. The first major problem is that the manuscript is very confusing. Many things are 
presented in the results section that cannot be deduced from the data in the tables and figures 
presented. The second major problem is that there are several instances where the authors leave out 
what is being compared and the reader has to guess what is being compared.  
 

We are grateful to the reviewer for acknowledging the amount of work that has gone into this 
study and also for highlighting some areas in which the text was not as clear as it could have 
been.  We have responded to each of the individual points below in turn and hope this 
addresses your concerns.   

 
The first paragraph of the introduction is copied verbatim from reference #15.  
 

We have amended the first paragraph from: 
 

“Type 1 diabetes (T1D) is one of the commonest endocrine diseases in children, with 

an estimated 65,000 children world-wide under 15 years developing the disease each 

year and the incidence increasing at a rate of 3% per year.  Despite this, in a typical 

primary care practice a child with new onset T1D will be seen only about once every 
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two years and the symptoms are often non-specific in the early stages. Distinguishing 

the rare child with T1D from the large number with similar symptoms and minor 

undifferentiated illness is therefore challenging for both primary care physicians and 

families. The mean duration of symptoms prior to diagnosis is over two weeks; a 

significant number of children experience delay in diagnosis or misdiagnosis with only 

one in five diagnosed at first encounter; and worldwide up to 80% present in diabetic 

ketoacidosis (DKA) which has both immediate life-threatening complications and is 

associated with poorer long term diabetic control.”  

 
 To now read: 
 

“Approximately 65,000 children are diagnosed with type 1 diabetes (T1D) each 

year and the incidence is continuing to increase at a rate of approximately 3% 

per year
1,2

.  The most common symptoms are well described and include 

polyuria, polydipsia, weight loss and tiredness.  At the early stages of the 

disease, however, these symptoms are often non-specific and distinguishing 

the children with T1D from the large number with similar symptoms and minor 

undifferentiated illness can therefore be difficult.  This is reflected in studies 

which have shown that the mean duration of symptoms prior to diagnosis is 

over two weeks with a significant number of children experiencing delay in 

diagnosis or misdiagnosis
3
 and only one in five diagnosed at first encounter

4–8
. 

Up to 80% of children additionally present in diabetic ketoacidosis (DKA)
9
 

which has both immediate life-threatening complications and is associated with 

poorer long term diabetic control
10–12

.” 
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8  Soliman AT, ElZalabany MM, Bappal B, et al. Permanent neonatal diabetes 
mellitus: epidemiology, mode of presentation, pathogenesis and growth. Indian J 
Pediatr 1999;66:363–73. 
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frequency of diabetic ketoacidosis at first presentation of type 1 diabetes in 
children: a systematic review. Diabetologia 2012;55:2878–94. 
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type 1 diabetes mellitus: frequency, duration, and influential factors. Pediatr 
Diabetes 2006;7:101–7. 

11  Bowden SA, Duck MM, Hoffman RP. Young children (< 5 yr) and adolescents (> 
12 yr) with type 1 diabetes mellitus have low rate of partial remission: diabetic 
ketoacidosis is an important risk factor. Pediatr Diabetes 2008;9:197–201. 

12  Fredheim S, Johannesen J, Johansen A, et al. Diabetic ketoacidosis at the onset 
of type 1 diabetes is associated with future HbA1c levels. Diabetologia 
2013;56:995–1003.  

Abstract states that parents who suspected diagnosis were 1.3 times more likely to be diagnosed at 
first consultation. Yet these data are not presented in the manuscript.  

 
The summary of the data relating to this statement in the abstract was in the original 
manuscript in the results under the section „The Diagnostic Interval‟ as below: 

  
“However, children whose parents suspected the diagnosis were more likely 
(unadjusted RR 1.30, 1.02-1.67) to be diagnosed at first consultation (p=0.046) than 
those in whom there was no suspicion.”   

 
To allow the reader to appreciate the data behind this summary we have also added numbers 
so that the sentence now reads: 

 
 “However, children whose parents suspected the diagnosis (n=61, 70.1%) were 
more likely (unadjusted RR 1.30, 1.02-1.67, p=0.046) to be diagnosed at first 
consultation (n=52, 85.2%) than those in whom there was no suspicion (n=26, 29.9% 
with 17 (65.4%) diagnosed at first consultation).”   

 
Conclusions in abstract are overstating conclusions that can be drawn from the data. The data 
collected are from parents. These data do not allow one to say anything about targeting the primary 
care physician.  
 

We acknowledge the fact that our data are only collected from parents and so have removed 
the reference to primary care physicians in the abstract.  The conclusion section of the 
abstract now reads: 

 
“Children present with the known symptoms of T1D but there is considerable scope to 

improve the diagnostic pathway.  Future interventions targeted at parents need to 

address the tendency of parents to find alternative explanations for symptoms 

and the perceived barriers to access, in addition to symptom awareness.”  

 
Data are obtained form 11 centers. There is no standard definition for DKA used which greatly 
compromises any data involving the presence or absence of DKA. Clinical acidosis tells you nothing 
about the criteria used to diagnose DKA.  
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We agree with the reviewer that the results would have been strengthened if there had been a 

standard definition for DKA used across all the centres.  The variation in definitions used has 

now been fed back to the regional network and in future we hope they will all be using the 

same definition.  Nevertheless, all hospitals did include either pH <7.3 or bicarbonate <15 

mmol/L and to make this explicit we have included a table of those definitions as an appendix 

(Appendix Table 1).  The wording in the methods section has also been amended to read: 

 

“Each hospital used a slightly different definition of DKA but all included either pH < 

7.3 or bicarbonate < 15 mmol/L (see Appendix Table 1).” 

 
Mention of this has also been added to the limitations section of the discussion: 

 
“The main weakness is that the data was necessarily collected retrospectively and so 

subject to recall and framing bias. Parents have multiple contacts with different 

healthcare professionals in the period immediately following diagnosis and so their 

responses to the questionnaire reflect a post-hoc rationalisation of events framed by 

those subsequent encounters and increased knowledge since the diagnosis.  The 

inclusion of a calendar with key events in the questionnaires minimised the error in 

recall of dates, and the free text responses allowed internal validation and checking of 

prompted responses. Despite these efforts, we still only have the parents‟ perspective 

on the pathway and were not able to confirm the number of healthcare contacts, 

diagnostic tests, or the parental reports of missed opportunities for diagnosis.  We 

were, however, able to confirm the diagnosis of DKA from clinical records and, 

although there was variation in the definition of DKA used across the 11 sites, 

all included a biochemical measurement of either pH or bicarbonate.”  

 
The questionnaire should be included in the appendix as the questionnaire is the entire basis for the 
data.  
 

We agree with the reviewer and have now included the questionnaire as a supplement with 
the manuscript.  

 
In the methods section, the authors describe the questionnaire. One of the questions relates to 
whether the parents knew about the symptoms of diabetes. This is very non-specific-- readers need to 
know what the questions were.  
 

As the questionnaire is now included as a supplement the readers will be able to see the 
exact wording of the question.  We have also clarified this in the text as below:  

 
“The first included questions about the child‟s age, gender, postcode, ethnic 
background, family history of diabetes, any medically trained family members and the 
number of children in the household.  Parents were also asked if they knew what 
the symptoms of diabetes in children are before their child was diagnosed, and 
if so, to give details of those symptoms they were aware of.” 

 
Data from Table 1 includes 88 children, yet data from only 87 children were used for analysis. The 
88th child should not be included in Table 1. The 88th child was eliminated since his parents were 
checking his blood sugars. Yet later in the results the authors mention another child who had his 
sugar checked at home. Why is one child included and the other excluded?  
 

Our reason for initially including the 88
th
 child in Table 1 was to provide comparison between 

those parents who had returned the questionnaire and those who had not.  We appreciate 
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this is potentially confusing though and so have, as the reviewer suggested, removed that 
child from Table 1.   
 
The difference between this child that was excluded and the child referred to later in the 
manuscript who also had his blood sugar checked at home is that in the first case the child 
was asymptomatic and the parents were routinely checking blood sugar at regular intervals 
whilst in the second case the child had developed symptoms (polyuria and polydipsia) which 
prompted the parents to check the sugar at home prior to going to the GP.  To make this clear 
we have amended the paragraph describing why this child was excluded as below:  

 
“One child was excluded from the analysis as they had no symptoms and the 

diagnosis was made on a random blood glucose test that the parents were 

doing at home on an intermittent basis as they had an older child with T1D. 

Children whose parents checked blood glucose at home after noticing 

symptoms remain in the analysis.  87 children are therefore included in the 

analysis that follows.” 

 
We have also updated the description of the 87 children now included in Table 1 in the text as 
below: 

 
“Table 1 shows the characteristics of the 87 children and families included in the 

study.  The mean age was 9.34 ± 4.5 years, 49 (56.3%) were male and 35 (40.2%) 

presented with DKA at diagnosis.  The majority (90.8%) were white and as a group 

they were generally from less deprived areas.”   

 
The authors state under results that the responders were from less deprived areas. Less deprived 
areas compared to what? Compared to the non-responders? You need to say that.  
 

We are grateful to the reviewer for highlighting this.  What we had meant to express was that 
the responders were generally from less deprived areas of the UK.  This statement was 
based on the fact that 48.9% were from the least deprived tertile of English Indices of 
Deprivation and only 10.2% from the most deprived (Table 1).  To clarify this we have 
amended the text to say: 

 
The majority (90.9%) were white and as a group they were generally from less 
deprived areas of England, with 49.4% from the least deprived tertile of English 
Indices of Deprivation and only 10.3% from the most deprived. 

 
Under symptoms the authors state that faster breathing and vomiting both had much shorter median 
durations-- but compared to what? The rest of the sentence states that weight loss, vomiting and 
faster breathing were significantly more frequent in children who presented in DKA-- but this data was 
not presented.  
 

Again we are grateful to the reviewer for highlighting this area where we were not explicit in 
the text.  The median durations of breathing and vomiting were shorter compared to the other 
symptoms presented and this has been clarified in the text as below: 

 
“Most symptoms were present for a median of between 13 and 17 days. Faster 
breathing and vomiting both had much shorter median (IQR) durations of 0.5 (0-7.5) 
and 2.5 (1.5-5.5) days respectively than the other symptoms.” 

 
The raw data for the statement that weight loss, vomiting and faster breathing were 
significantly more frequent in children who presented in DKA is given in Table 2 in which the 
% of children with DKA who had each symptoms and the % of children without DKA who had 
each symptom are given.  Table 2 also shows that the p value for those 3 comparisons was 
<0..05.  For clarification we have added the p values to the text in the results as below: 
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“Weight loss, vomiting and faster breathing were significantly more frequent in those 
children who presented in DKA (p = 0.014, <0.0005 and 0.001 respectively).”   

 
The last sentence under diagnostic intervals does not make sense. The authors adjusted for a 
number of factors including whether the diagnosis was made at the first consultation and then said 
that the association whether the diagnosis was made at the first or subsequent appointments was still 
statistically significant. How can something be adjusted for and be significant at the same time?  
 

We agree with the reviewer that our use of the word adjusted in this sentence was confusing.  
We have accordingly amended it to read: 

 
“In unadjusted Cox regression analysis (data not shown) the time to diagnosis was 
significantly shorter for children diagnosed at first appointment compared to a 
subsequent appointment (p=0.046) and for those seen in secondary care rather than 
primary care (p=0.01).  No evidence of associations with time to diagnosis was found 
for age, gender, family history of T1D, deprivation, prior knowledge of symptoms or 
DKA at diagnosis.  In multivariable cox regression including age, gender, family 
history of T1D, index of multiple deprivation, prior knowledge of symptoms of T1D, 
whether the diagnosis was made at the first consultation, whether the first 
consultation was with primary or secondary care and whether the child had DKA at 
diagnosis (Figure 1a), the association between whether the diagnosis of T1D was 
made at the first or subsequent appointments and total diagnostic interval remained 
statistically significant (p=0.022).” 

 
The data for the appraisal interview time under results does not agree with the data in Table 3.  
 

We are grateful to the reviewer for highlighting this discrepancy.  The data in Table 3 is 
correct and the text has been amended accordingly to read: 

 
“The appraisal interval was the longest of all the intervals in the pathway for all but 3 
of the families with a mean ± SD of 41.0 ± 51.7 days and median (IQR) 20 (9-40) 
days.”   

 
The authors state that the frequency of diabetes is increasing, but cite old references that are 8-15 
years old. Newer references such as SEARCH data should be cited.  
 

We acknowledge that the references cited were several years old and when re-writing the first 
paragraph of the introduction as above we have incorporated more recent references, 
including one from the SEARCH data as suggested. 

 
All collected from 11 centers, there were only 172 children diagnosed with type 1 diabetes in the 11 
months that the data was collected. And only 88 participated. This is not a large number of children to 
be able to generalize the data. It is not clear from the manuscript whether these children were 
representative of the UK as a whole or not? 
 

We appreciate that 88 children is not a large number of children to be able to generalize the 
data.  We have accordingly added the following sentences to the limitations section of the 
discussion: 
 

“Our results are also based on the views of 88 parents.  Although not a large 
number, they were recruited from 11 sites across a large region of the UK and 
the response rate was over 50% with no significant differences in gender, age 
or DKA status between the children whose parents responded and those who 
did not.  The fact that they were a predominantly white group from less 
deprived areas of England limits the generalizability of the results outside the 
East of England but the main findings are likely to be relevant across the UK 
and other countries with similar primary care healthcare provision.” 

 

Reviewer: 3 
Reviewer Name Ashraf A Elsharkawy 
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Institution and Country Mansoura University Children Hospital, Mansoura University, Egypt 
Please state any competing interests or state „None declared‟: No conflict of interest 
 
Well written manuscript with clear ideas but I have 2 comments  
 
1. Reference 11 the year of presentation not provided.  
 

We thank the reviewer for highlighting that the year of presentation was not provided it.  As it 
is a conference presentation and no longer available to view on the internet, we have 
removed the reference from the text.  

 
2. I have concerns about classification of ethnicity into white and black. 
 

The questionnaire asked parents whether their ethnic background was White, Asian, Black, 

Chinese, Mixed or Other.  No parents classified themselves as Chinese or Other and the 

numbers for each of the remaining categories are given in Table 1.  In the text we say that 

„The majority (90.8%) were white‟.  The use of the terms „White‟ and „Black‟ are consistent 

with the recommendations from the Office of National Statistics 

(http://www.ons.gov.uk/ons/guide-method/measuring-equality/equality/ethnic-nat-identity-

religion/ethnic-group/index.html#8) and UK census reporting.   We, therefore, think our 

reporting is appropriate.  

 

VERSION 2 – REVIEW 

REVIEWER Jordan Pinsker, MD 
William Sansum Diabetes Center, Santa Barbara, CA, USA 

REVIEW RETURNED 18-Nov-2014 

 

GENERAL COMMENTS The authors have addressed all of my concerns.  

 

REVIEWER Kathleen Bethin, MD, PhD 
University at Buffalo  
USA 

REVIEW RETURNED 20-Nov-2014 

 

GENERAL COMMENTS This is a very nice study. The authors adequately addressed all of 
the reviewer comments. 
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