
The questionnaire used of the survey 

This is a short questionnaire survey (only 5 questions apart from personal information) of active 

researchers in the basic biology or clinical aspects of type 2 diabetes. The survey has relevance 

to the field of diabetes on the one hand and equally to the history, philosophy and sociology of 

science on the other.  The study is of purely academic nature with no commercial interests. 

Please read and respond in the following sequence: 

A. Background information 

B. Personal information: 5 questions 

C. About specific issues: 2 questions 

D. General views: 3 questions 

 

A. The theory of type 2 diabetes that is widely believed currently can be summarized as 

1.   Obesity is the main cause of insulin resistance.  

2.  The body tries to compensate insulin resistance by making the pancreatic β cells 

produce more insulin.  

3.  There is a progressive degeneration/dysfunction of β cells presumably due to 

“exhaustion ”or some other cause resulting in relative insulin deficiency, that is, insulin 

levels being short of compensating for insulin resistance. A combination of insulin 

resistance and relative insulin insufficiency results in hyperglycemia.  

We will refer to this set of 3 statements as prevalent theory of T2DM in the following 

questionnaire survey 

B1: Your identity (optional) 

 Name: 

 Affiliation: 

B2: You are a 

o Pre PhD, PhD student or equivalent 

o Post doctoral fellow or equivalent 

o Scientist/faculty/professor 

o Director/Chair/head of a Department/Division 

B3: Field of work: You are a  

o Clinical researcher 



o Basic biology researcher 

o Medical practitioner 

B4: Years of research/practive 

B5: B5: Specific research question(s) being addressed by your group: 

C1. Some researchers have argued that hyperinsulinemia is not a compensatory response to 

insulin resistance but hyperinsulinemia is primary and insulin resistance and other components of 

metabolic syndrome develops as a response to hyperinsulinemia. 

(See links: 

http://care.diabetesjournals.org/content/31/Supplement_2/S262.short 

http://www.nature.com/ijo/journal/v28/n10/full/0802753a.html 

http://www.springer.com/life+sciences/evolutionary+%26+developmental+biology/book/978-1-

4614-4408-4) 

 

The main arguments of the “hyperinsulinemia first” school have been that 

1. In many IUGR (intrauterine growth retardation) models of insulin resistance 

hyperinsulinemia appears before detectable insulin resistance. (for example link: 

http://diabetes.diabetesjournals.org/content/57/10/2698.abstract?sid=d974632f-a9af-4c26-a725-

b7bd63bb311b) 

2. Primary hyperinsulinemia due to insulinoma is always accompanied by insulin resistance 

and removal of the tumour increases insulin sensitivity (for example see link: 

http://link.springer.com/article/10.1007/BF00280885). 

Also inhibition of insulin degrading enzymes raises the standing insulin levels. This is 

accompanied by insulin resistance and impaired glucose tolerance (see links: 

http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0020818 

http://www.pnas.org/content/100/7/4162) 

3. Skeletal muscles are responsible for 70% of insulin dependent glucose uptake but muscle 

specific insulin receptor knockout (MIRKO) mice do not develop hyperinsulinemia. (see links: 

http://www.jci.org/articles/view/8305 

http://www.jci.org/articles/view/10830) 

http://care.diabetesjournals.org/content/31/Supplement_2/S262.short
http://www.nature.com/ijo/journal/v28/n10/full/0802753a.html
http://www.springer.com/life+sciences/evolutionary+%26+developmental+biology/book/978-1-4614-4408-4
http://www.springer.com/life+sciences/evolutionary+%26+developmental+biology/book/978-1-4614-4408-4
http://diabetes.diabetesjournals.org/content/57/10/2698.abstract?sid=d974632f-a9af-4c26-a725-b7bd63bb311b
http://diabetes.diabetesjournals.org/content/57/10/2698.abstract?sid=d974632f-a9af-4c26-a725-b7bd63bb311b
http://link.springer.com/article/10.1007/BF00280885
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0020818
http://www.pnas.org/content/100/7/4162
http://www.jci.org/articles/view/8305
http://www.jci.org/articles/view/10830


4.  There is no direct demonstration that primary insulin resistance induces compensatory 

hyperinsulinemia. 

 I was unaware of these arguments and supporting experiments but now I will think of 

them seriously. 

 I am unaware of these arguments and experiments and do not wish to get in to it. 

 I am aware of these arguments 

 

Your specific response to these arguments and evidence: 

 There is overwhelming literature supporting compensatory hyperinsulinemia before 

which a few papers arguing for the contrary can be ignored. 

 There is overwhelming evidence for compensatory hyperinsulinemia before which a few 

experiments demonstrating the contrary can be ignored. 

 These experiments are irreproducible and therefore can be ignored. 

 There are alternative interpretations of the evidence and therefore “hyperinsulinemia 

first” hypothesis is unwarranted. 

 I will prefer to wait for someone to do more experiments. 

 I will try to test the “hyperinsulinemia first” hypothesis myself using 

experimental/epidemiological/theoretical methods. 

 Even if we accept that hyperinsulinemia is primary, it does not affect the prevalent theory 

substantially. 

 If we accept that hyperinsulinemia is not a compensatory response, then there is no 

question of inadequate compensation causing hyperglycemia. Therefore the entire theory 

needs to be revised. 

 Skip Question 

  



C2. Whenever insulin production was experimentally suppressed in an insulin resistant state, the 

plasma sugar did not increase as expected by the prevalent theory. Instead, insulin sensitivity 

increased immediately following insulin suppression and glucose remained normal (or actually 

decreased in some experiments). These experiments were independently performed by different 

groups of researchers using rodent or human models and at least four different insulin 

suppression mechanisms. 

(for example see links:http://www.nature.com/ijo/journal/v30/n2/abs/0803074a.html 

http://www.eje.org/content/146/6/871.short 

http://www.ncbi.nlm.nih.gov/pubmed/6358071 

http://www.sciencedirect.com/science/article/pii/0026049579900957) 

In MIRKO mice insulin dependent glucose uptake by muscle is blocked and there is no 

compensatory hyperinsulinemia. This should have resulted into raised plasma glucose according 

to the prevalent theory, but in spite of high insulin resistance and no compensatory insulin 

response, plasma glucose remains normal (see links: http://www.jci.org/articles/view/8305 

http://www.jci.org/articles/view/10830). 

 I was unaware of these experiments but now I will think of them seriously. 

 I am unaware of these experiments and do not wish to get in to it. 

 I am aware of these experiments 

Your specific response to these arguments and evidence: 

 There is overwhelming literature supporting inadequate compensation causing 

hyperglycemia before which a few papers showing the contrary can be ignored. 

 There is overwhelming evidence for inadequate compensation causing hyperglycemia 

before which a few experiments demonstrating the contrary can be ignored. 

 These experiments are irreproducible and therefore can be ignored. 

 There are alternative interpretations of the evidence and therefore any change in the 

theory is unwarranted. 

 I will prefer to wait for someone to do more experiments. 

 These experiments raise doubts about the prevalent theory but are inadequate to falsify it. 

 I will try to test the results myself before believing. 

 Even if we accept these results, they do not affect the prevalent theory substantially. 

 The experiments clearly show that insulin suppression increases insulin sensitivity and 

also that insulin resistance and absence of compensatory response does not increase 

plasma glucose levels, therefore the prevalent theory is falsified. 

 Skip Question 

http://www.nature.com/ijo/journal/v30/n2/abs/0803074a.html
http://www.eje.org/content/146/6/871.short
http://www.ncbi.nlm.nih.gov/pubmed/6358071
http://www.sciencedirect.com/science/article/pii/0026049579900957
http://www.jci.org/articles/view/8305
http://www.jci.org/articles/view/10830


D1. In the last 2-3 decades a large volume of research at the cell and molecular level has 

revealed many detailed pathways, genes and epigenetic mechanisms involved in T2DM. 

What do you think is the implication of these studies to the prevalent theory of T2DM? 

 These studies are adding details which strengthens the theory further 

 The system is much more complex than what the classical theory depicts but the 

framework remains the same 

 We may have to refine or reconsider the classical theory 

 There is sufficient evidence now to demolish the classical theory and look for alternative 

theories 

 Skip Question 

D2. Why do you think T2DM is currently incurable/irreversible? 

 There are some processes in the pathophysiology of T2DM which are irreversible in 

nature. 

 There is nothing principally irreversible in the pathophysiology of T2DM, but as yet we 

do not have the right technology to reverse it. 

 We haven’t as yet discovered the basic pathological processes behind T2DM, therefore 

we are unable to focus on the right target for treatment. 

 Skip Question 

If you think some processes are irreversible, which do you think is the irreversible component? 

 Insulin resistance 

 Beta cell loss 

 Oxidative stress 

 Glycosylation 

 Glucose memory 

D3. Your vision about T2DM research: 

 We know very well what needs to be done to prevent/control/treat T2DM. We only need 

to implement it efficiently at a global level. 

 We need to discover greater details of the molecular processes and that is sufficient. 

 There is something crucial missing from our current understanding and therefore in spite 

of all efforts we are unable to control the growing prevalence of T2DM. 

 There is sufficient evidence to falsify the prevalent theory but in the absence of an 

alternative theory we continue to work on the same foundation. 

 The field is in a state of crisis and a paradigm-shift is badly needed. 

 Skip Question 


