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O r i g i n a l  a r t i c l e

Abstract
Objective: Widely used in the management of diabetes, insulin therapy is 
influenced by several patient preferences and physician choices. This article 
reports the findings of the IMPACT survey, designed to assess insights on various 
factors which influence the choice of insulin therapy in India.

Methods: We administered a questionnaire which focused on the practice and 
patient profiles and the preferred regimens in specific clinical situations using 
a case scenario. Respondents were asked about preferred insulin regimens for 
various phases of life, comorbid conditions, dietary choices and psychological 
factors. 

Results: Overall, 314 doctors participated in the survey. Majority were general 
physicians (51%) and diabetologists (37%). In clinical practice, the most preferred 
regimens included premix insulin BD in adults (59%) and elderly (53%), and 
basal bolus therapy in pregnant women (>47%) and in acute illness (62%). Both 
regimens were equally preferred for symptomatic patients (41% basal bolus and 
38% premix insulin) and those with renal or hepatic failure (36% each). Premix 
insulin was preferred for patients with high carbohydrate intake (73%) while 
basal bolus was preferred for patients with variable meal timings (39%) and in 
pronounced postprandial glucose excursions (45%). Insulin co-formulation and 
high-mix insulins were not a part of the survey questionnaire.

Summary: Indian physicians exercise logic in the choice of insulin regimens. 
Preference is based on patient characteristics including glucophenotype, dietary 
patterns, psychosocial needs, clinical situations, and comorbid conditions. 

Introduction

Poor glycemic control is common 
in routine cl inical  practice for 

diabetes.1,2 This reflects a delayed 
initiation of therapy, including insulin 
therapy.3 Several guidelines provide 
d i r e c t i o n s  a n d  r a t i o n a l e  f o r  t h e 
initiation and intensification of therapy 
with insulin. Based on the duration and 
severity of diabetes, these guidelines 
provide elaborate algorithms for insulin 
therapy.4-9 The American Association 
of Clinical Endocrinologists (AACE) 
and American Diabetes Association 
(ADA) 6,7 recommend basal  insulin 
while the Indian National Consensus 
Group (INCG)5 recommends premix 
insulin for the initiation of therapy in 
diabetes. The International Diabetes 
Federation (IDF), National Institute 
of Clinical Excellence (NICE), and 

including the patient preferences and 
overall health status of the patient. 
In addition, cost and accessibil ity 
a r e  a l s o  c o m m o n  c o n c e r n s .  D u e 
to  the  heterogenei ty  in  diabetes , 
individualization and customization 
of therapy are needed to meet glycemic 
goals in routine practice.11 These factors 
collectively explain the challenges for 
optimizing therapy in the management 
of diabetes in routine clinical practice. 
The Insulin Management: Practical 
Aspects in Choice of Therapy (IMPACT) 
India group comprising seven leading 
diabetologists of India developed a 
survey to objectively gain insights on 
various factors which influence the 
choice of insulin therapy in India. In 
this paper, we present the results of the 
pilot survey and explain the utilization 
of insulin regimens in routine clinical 
practice in India and the impact of 
clinical and psychosocial factors that 
influence clinical decision making. 

Methods

The survey was made available to 
participants between August 29, 2018 
and September 5, 2018 at https://www.
surveymonkey.com/r/IMPACTIND. 
The initiative was promoted through 
e-mail communications and SMS to all 
participants of 12th National Insulin 
Summit 2018 (8th and 9th September 
2018, Hyderabad, India), a scientific 
event under the auspices of the Indian 
College of Physicians, the academic 
wing of the Association of Physicians 
of India and Diabetes Research Society. 

Participation in the survey was free 

the Research Society for the Study 
of Diabetes in India (RSSDI) provide 
directions for initiation of therapy 
with basal or premix insulin depending 
upon the degree of hyperglycemia.4,5,8 
However, most guidelines usually do 
not specifically describe the patient 
characterist ics  that  determine the 
choice of insulin regimen in patients 
with diabetes.10

The adoption of insulin in routine 
practice is guided by several factors 
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Fig. 1: Proportion of patients on insulin therapy

Fig. 2: Preferred insulin therapy in adults and elderly patients with diabetes

and the responders were anonymous. 
For details of the questionnaire, refer 
to  supplementary  mater ia l s .  The 
development and administration of 
this survey was driven by the Scientific 
Committee of the National Insulin 
Summit. 
Structure of questionnaire

The questionnaire was created on 
website host Survey Monkey® (Palo 
Alto,  Calif ,  USA). The survey was 
anonymized, and the responses were 
confidential throughout the process 
of the survey. The questionnaire had 
4 parts: 
Practice profile

Two questions in this section sought 
to determine the specialty of physicians 
and the average numbers of patients 
with diabetes they saw every month in 
their clinical practice.
Patient profile

This section included questions 
(n=3)  on the age and durat ion of 
diabetes of the patients seen in clinical 
practices. In addition, the respondents 
were asked about the proportion of 
patients on insulin therapy in their 

practice. 
Case scenario

This  sec t ion  had a  to ta l  o f  13 
q u e s t i o n s .  I n  t h e  f i r s t  q u e s t i o n , 
respondents were asked about the 
preferred regimens for a patient with 
fasting plasma glucose (FPG) 150mg/dl, 
post prandial glucose (PPG) 300 mg/dl, 
and glycosylated hemoglobin (HbA1c) 
9.5%. In next 12 questions, structured 
into 4 sections of 3 each, their preferred 
prescribing approaches were explored 
with regards to specific phases of 
life, clinical situations, dietary and 
psychological variables, and different 
glucophenotypes.
Phase of life

Questions were focused on approach 
in elderly, frail elderly and antenatal 
women or those planning pregnancy.
Clinical situation

Approach was confirmed for patients 
with symptoms (weight loss, asthenia or 
osmotic symptoms), intercurrent acute 
illness (infection, injury inflammation), 
and renal or hepatic failure.

Diet and psychological

Questions were designed to explore 
the approach in patients with high 
carbohydrate diet and two heavy meals 
a day, those with limited diabetes 
literacy and numeracy or those seeking 
to minimize the number of delivery 
devices, and those with variable meal 
times or need for flexibility in frequency 
or timing of injection.
Glucophenotype

Respondents were asked 3 questions 
about preferred regimens for patients 
w i t h  p r o n o u n c e d  p o s t  p r a n d i a l 
excursions of 400 mg/dl, fasting 150 
mg/dl, high fasting glucose of 200 
mg/dl and post prandial glucose of 
220 mg/dl, and those with a high risk 
of hypoglycemia and high glucose 
variability.
Statistical measures

Data retrieved from Survey Monkey® 
were analyzed using IBM Statistics 
Package for the Social Sciences (SPSS) 
version 14.0. Descriptive statistics were 
used to describe the analyses. 

Results

A total  of  314 physicians from 
a c r o s s  I n d i a  r e s p o n d e d  t o  t h e 
survey. The respondents included 
endocrinologists (6.4%), diabetologists 
(37%), and physicians (51%). Most 
of the respondents (>60%) reported 
managing more than 100 patients with 
diabetes in a month. 

Majority (44%) of the patients in 
clinical practice were aged between 
41-60 years while >20% each were aged 
between 61-80 years and 21-40 years. 
More than 50% of patients had diabetes 
duration from 1-10 years. About 20% 
and 16% patients had diabetes duration 
of 5-10 years and 1 year, respectively. 
Majority of the respondents (47%) had 
21-40% patients on insulin therapy 
while 31% had 20% patients on insulin 
therapy (Figure 1). Twice daily dosing 
of premix insulin was the preferred 
insulin regimen in adults and in elderly 
with no limitations of activities of daily 
living (Figure 2). In the frail elderly, 
basal insulin was the most preferred 
(29%) followed by twice daily premix 
(22.58%). In pregnant women, basal 
bolus therapy was the most preferred 
choice (>47%) followed by premix 
insulin twice daily (28%) or once daily 
(6%) dosing.

In symptomatic patients, both basal 
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bolus (41%) and twice daily premix 
insul in  (38%)  were  the  preferred 
regimens, whereas there was a higher 
preference for basal bolus regimen 
in patients with intercurrent acute 
illnesses vs premix insulin (62% vs. 
24%). The use of basal bolus and premix 
insulins were equally preferred (36%) 
for patients with hepatic  or renal 
failure. 

Premix insulin twice daily dosage 
was the most preferred regimen for 
patients with high carbohydrate intake 
(73%) and those with limited diabetes 
literacy (44%) while basal bolus (39%) 
followed by basal plus (24%) were 
the preferred choice for patients with 
variable meal timings.

There  was a  higher  preference 
for basal  and basal  bolus therapy 
in  pat ients  wi th  i so la ted  fas t ing 
hyperglycemia (42.81%). In those at 
high risk of hypoglycaemia both basal 
and basal bolus insulin were preferred 
(Figure 3). In patients with pronounced 
postprandial glucose excursions, there 
were preference for basal bolus (45%) 
fol lowed by basal  plus (27%) and 
premix insulin twice daily dosing 
(21%). 

There was a higher preference for 
twice daily dosing when compared 
to the once daily dosing of premix 
insulin in adults (59% vs. 8%), elderly 
(53% vs. 8%), frail elderly (23% vs. 
19%), and pregnant women (28% vs. 
6%). Similar trends were reported for 
patients with symptoms (38% vs. 5%), 
acute illness (24% vs. 3%), hepatic or 
renal impairment (25% vs. 11%), high 
carbohydrate diet (73% vs. 1%), limited 
diabetes literacy (44% vs. 16%), variable 
meal timings (17% vs. 7%), pronounced 
post prandial excursions (21% vs. 7%), 
and isolated fasting hyperglycemia 

(20% vs. 8%). However, the two were 
equally used in patients with higher 
risk of hypoglycaemia (7% vs. 8%). 

Discussion

Internet- and web-based applications 
are increasingly being used to guide 
the provision of care in diabetes and 
to assess the impact of the clinical 
practices.12,13 We present the survey 
results for assessment of choice of 
insulin regimens in routine clinical 
practice by Indian physicians. This 
was a comprehensive survey capturing 
important aspects of use of insulin 
regimens in diabetes management. 
The survey questionnaire was peer 
reviewed and was subjected to a pilot 
before approval. Designed by experts in 
the management of diabetes, the survey 
was simple and easy to administer and 
understand. The survey had a good 
geographical coverage with responses 
from physicians of various specialties 
across India. 

The objective of our survey was to 
determine trends in insulin therapy 
in routine clinical practice. Studies 
with similar objectives include the 
A1chieve and the IMPROVE study 
(Shah 2010; Valensi 2008). The A1chieve 
was a prospective, open-label, non-
intervent ional ,  24 -week s tudy in 
patients of diabetes (n=60,000) across 
four continents (Asia, Africa, South 
America,  and Europe) .  The study 
reported the util ization of premix 
(biphasic insulin aspart 30),  basal 
( insul in  detemir ) ,  and meal - t ime 
(insulin aspart) insulin analogs in 
people with type 2 diabetes.14 The 
I M P R O V E  s t u d y  w a s  a n  o p e n -
l a b e l ,  n o n - r a n d o m i s e d ,  2 6 - we e k 
observational study assessing the safety 
and effectiveness of biphasic insulin 

aspart 30 (BIAsp 30) in type 2 diabetes 
(n=51286).3 Unlike these studies, our 
study is a survey focused on assessing 
the choice of insulin regimens and 
the factors influencing the choice for 
insulin therapy. 

Delayed init iat ion of  insulin is 
common in India. The case scenario in 
the survey is focused around glycemic 
levels reported in A(1)chieve, i.e. fasting 
(140-160 mg/dL) and postprandial 
(300-350 mg/dL) levels of blood glucose 
and glycosylated hemoglobin (HbA1c: 
9.5%). 

The 12 quest ions included key 
factors determining therapeutic choices, 
i.e. patient characteristics, presenting 
symptoms, diversity in meal patterns 
and pat ient  preferences ,  sever i ty 
and patterns of hyperglycemia, and 
diversity in meal patterns. The survey 
enabled assessments for the influence 
of  stage of  l i fe ,  cl inical  situation, 
diet and psychosocial factors, and 
glucophenotype on the choice of insulin 
regimens in routine clinical practices. 

Physicians in India prefer premixed 
insulin in the elderly population. This 
choice is logical and rational due to 
the ease of administration reported 
for  premixed preparat ions  in  the 
elderly with diabetes.15 Further, the 
premixed preparations of insulin are 
reported to be safe in patients at risk of 
hypoglycaemia.16 This makes premixed 
insulin a preferred choice for the 
management of diabetes in the elderly. 

The Indian National Consensus 
Group (INCG) recommends premixed 
i n s u l i n s ,  p r e f e r a b l y  a n a l o g u e 
formulations, for the management of 
all stages of diabetes as these offer a 
simple and safe option for the initiation 
of treatment.17 According to our survey, 
Indian physicians prefer to use twice 
daily dosing of premix insulin in adults, 
elderly with no limitations of activities 
of daily living, and the frail elderly. 
Similar results have been reported in 
the IMPROVE study wherein therapy 
was initiated with a twice-daily regimen 
of BIAsp 30 in more than 80% patients 
of diabetes.3 Premixed insulins are best 
options in patients who are unwilling 
or are unable to adhere to the frequency 
of injections or the frequent monitoring 
required with basal–plus or basal–bolus 
regimens.18

Our findings suggest that physicians 
p r e f e r  p r e m i x  i n s u l i n  i n  t w i c e 
daily dosing for patients with high 

Fig. 3: Preferred insulin therapy in glycemic variability in routine practice
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carbohydrate intake. This synchronizes 
with the INCG recommendations for 
initiation of therapy with premixed 
insul in in  Asians who show high 
glycemic response to meals.5 This can 
be explained by the high carbohydrate 
components of diets in the Indian 
population. This preference can also be 
driven by various cultural practices in 
Asian countries.19

In India, the basal bolus therapy is 
the most preferred therapy for pregnant 
women. Indian physicians also make 
efforts to individualize therapy for 
opt imal  g lycemic  contro l  dur ing 
pregnancy. Available evidence suggests 
that basal/bolus combination of long- 
and short-acting insulin preparations 
are the best options in pregnant women 
requiring insulin therapy.20,21 Premixed 
insulins are virtually not  used in 
pregnancy in the west. In our study, 
28% of respondents used premixed 
insulins during pregnancy and reported 
good results with this regimen. 

In this survey, physicians report 
preference for basal bolus regimen for 
patients with intercurrent illnesses. 
Basal bolus regimens are reported 
to be efficacious and safe for use in 
patients of diabetes with medical and 
surgical complications.22,23 However, 
twice daily dosing of premix insulin 
was preferred over once daily dosing. 
The recently updated Indian Council of 
Medical Research (ICMR) Guidelines 
also recommend the use of premix 
insulin twice a day as an alternative 
to multiple insulin injection regimen.24 
The twice daily regimen also offers a 
convenient approach to intensification 
of premix insulin therapy to achieve 
glycemic targets.25

The limitations of the survey include 
the recall bias of respondents and the 
potential influence of the sponsor. By 
design, the results reflect the opinions 
of survey participants which could 
be different from those of the non-
responders. We are also aware that the 
responses given by 314 physicians are 
not sufficient to generalize the results 
to a large country like India. The survey 
was limited to physicians in India and 
hence this may not be generalized 
to others. Further, the survey does 
not differentiate preferences across 
primary care practices and tertiary 
centers.  We also need to consider 
the fact that differences in treatment 
algorithms across practices which could 
be a possible bias for respondents with 

greater familiarity of the algorithms. 
The survey does not provide any details 
for diet or lifestyle though these are 
key factors that influence the choice of 
insulin in patients with diabetes. The 
likelihood for preference of an insulin 
regimen has not been assessed on a 
probability scale. 

The survey questionnaire prompts 
for  the use of  only select  insul in 
formations and did not include some 
popular regimens, e.g. high-mix (50:50), 
insulin co-formulations, and delivery 
devices of insulin that are increasingly 
being used to individualize treatment 
in people with diabetes.26,27

There is  increasing evidence in 
support of the usage of insulin co-
formulations which are convenient 
and are preferred by many clinical 
practitioners for the initiation and 
intensification of treatment.28 Insulin 
co-formulations make a logical choice 
in several scenarios with advantages 
of  s imilar  ef f icacy to  basal  bolus 
or basal plus regimens along with 
proven reduction in hypoglycemia 
events as well as reducing burden of 
injections.29 Unfortunately,  insulin 
co-formulations were not part of the 
survey questionnaires. This should 
be explored in further research when 
determining the factors for choice of 
insulin in various glucophenotypes 
encountered in patients in routine 
clinical practice.

N e v e r t h e l e s s ,  d e s p i t e  t h e s e 
limitations, the insights gained through 
this study for the factors influencing 
the  cho ice  o f  insu l in  therapy  in 
routine clinical practice among Indian 
physicians can help to guide future 
research for  the use of  insulin to 
optimize glycemic control in diabetes. 
Summary

The results of our survey suggest 
that the Indian physicians follow a fairly 
logical approach in choosing various 
insulin regiments used in treatment 
of type 2 diabetes. Physicians appear 
to practice glucophenotype guided-
flexibility in their approach to diabetes. 
When choosing an appropriate insulin 
regimen and dosage pattern, Indian 
physicians also assess stage of life, 
clinical situation, diet, and psychosocial 
factors as well.

Our survey reports that premix 
insulins are the preferred option by 
most physicians in India. Further, 
the survey affirms this preference 

to be guided by factors such as high 
carbohydrate diet, high levels of post-
prandial glycemic excursions, and 
delayed insulin initiation. Basal insulin 
is more preferred in patients with 
isolated high FPG and higher risk of 
hypoglycemia. The basal-bolus regimen 
was more preferred in patients with 
intercurrent illness, pregnancy and 
other special situations. 

This survey forms the foundation 
for further research on the preferences 
of other insulin regimens including 
insulin co-formulations and various 
insulin delivery devices. 
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