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ABSTRACT:

Diabetes is a progressive disorder, and patients currently on three or more oral drugs, going
ahead will inevitably require insulin therapy to attain and maintain adequate glycaemic control.
It is a known fact that pancreatic beta cells are already quite exhausted at this case, and in order
to make them optimally respond to oral drugs at a later stage, they must be given some rest,
and hence exogenous initiation of insulin is a must to do task in hand without any further
delay. But in reality, insulin initiation is a big challenge and is delayed in many patients who
would otherwise benefit from such treatment. Patients’ and Physicians’ beliefs, perceptions,
and attitude regarding insulin therapy are known to create barriers contributing to their
reluctance and subsequent delay in its initiation. This article studies the different factors
(explanatory variables) pertaining to their belief and attitude, and their degree of impact on
initiation of insulin; It also aims to provide practical solutions for addressing and overcoming
these hurdles so that insulin can be initiated confidently in order to improve diabetes treatment.

Key words: Belief and Attitude, Early initiation of insulin therapy, Barriers to Insulin
initiation, Belief-Behaviour model.

INTRODUCTION:

Insulin is the most effective drug available to achieve glycemic target in OAD (Oral Anti-Diabetic
Drugs) failure Type 2 DM patients. All global guidelines also recommend starting insulin early in
order to get a sustained and optimal glycemic control. The term OAD failure refers to the clinical
state when all of the following criteria are met:

HbA1C above goal (>7%) despite concurrent and use of 3 OADs.
OAD classes should be different; one should be Metformin and the second a Sulphonylurea.
Adequate lifestyle control measures have been followed.
Comorbid conditions causing hyperglycemia have been ruled out.
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Ref: Jindal, S., & Kalra, S. (2020). Developing a definition for Oral Antidiabetic Drug (OAD)
Failure. JPMA, 2019.

Initiation of insulin impacts the metabolic memory in a positive way and generates a legacy that delays
the long term complications. As per UKPDS Study, by the time diabetes is diagnosed, almost 50% of the
Pancreatic Beta cells are destroyed. So, the more we delay, the more is the chance of micro and macro-
vascular complications; hence the earlier, the better it is. Yet, there is reluctance and aversion among the
physicians (specifically primary care physicians) in West Bengal to initiate insulin therapy early in these
patients. Majority of the Primary care physicians lack conviction in early initiation of insulin therapy
after 2 oral drugs, and instead wait till 4 oral drugs, thus increasing the risk of long term complications
in Type 2 Diabetes Patients. Hence it becomes pertinent and prudent to understand the causal-effect
relationship between early initiation and the various contributing factors behind this.

OBJECTIVES OF THE STUDY:

e To understand the General Physicians’ (Customers) beliefs and attitudes about Early Initiation
of insulin in Type 2 DM patients.

e To find the degree of correlation between Early initiation of insulin therapy and the various
factors contributing behind this decision making, i.e., how strongly each factor affects the
customer buying decision.

e To build a linear regression model in order to fit a linear relationship between Early initiation
(Response/ Dependent variable) and the set of various factors (Explanatory/ Independent
variables), which might affect the decision making and interpret each of those coefficients.

SCOPE OF STUDY

India is called the Diabetes Capital of the World. The diabetic population in the country is close to
hitting the alarming mark of 75 million by 2025 and 80 million by 2030. As per WHO report published
on 10-Oct-2019 (INDIAB Study), there are estimated 72.96 million cases of diabetes in adult population
of India. The prevalence in urban areas ranges between 10.9% and 14.2%, and prevalence in
rural India was 3.0-7.8% among population aged 20 years and above with a much higher prevalence
among individuals aged over 50 years.

Estimated by the International Diabetes Federation in 2017, the prevalence of diabetes among the adults
(2079 years of age) in India is 72.9 million. https://care.diabetesjournals.org/content/42/3/476#ref-1

A phenomenal increase in diabetes from 40.9 million in 2007 to 72.9 million in 2017 (~2 fold) occurred.
The prevalence is likely to increase further by 1.84-fold, i.e., to 134.3 million by 2045. Once again, India
is likely to have the largest number of people with diabetes in the world. The prevalence of impaired
glucose tolerance (IGT) is 2.9% (24 million). https://care.diabetesjournals.org/content/42/3/476#ref-1
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Asian countries, specifically, India and China, are undergoing rapid socioeconomic progress and are
susceptible to many adverse consequences such as unhealthy lifestyle leading to high prevalence of
diabetes and other non-communicable diseases. https://care.diabetesjournals.org/content/42/3/476#ref-2

Epidemiological studies in India since 1980 have highlighted the changing trends in prevalence of
diabetes, pre-diabetes, and associated risk factors https://care.diabetesjournals.org/content/42/3/47 6#ref-
6

LIMITATIONS AND SCOPE FOR FUTURE WORK:

This is a general study which is done on the population of Primary care General Physicians, with
practising experience of > 10 years, the sample of which is drawn from the state of West Bengal only.
Factors which are not being considered are Academic inclination of HCP and Geographic area of
practise (rural/urban). The results of this study may vary fairly to some extent when the above two
factors are taken into consideration. Thus it keeps the scope open for future work on the same.

LITERATURE REVIEW:

As per Hayes et al, PCPs share some beliefs about initiating insulin; there is a lack of consensus about
other aspects of insulin therapy. Most shared beliefs fall into one of four categories: benefits of insulin
therapy vs. risks, positive experiences of patients on insulin, fears or concerns of patients still on oral

therapy, and the management of and training for insulin use.

The majority of PCPs agreed that the benefits of using insulin to prevent or delay complications
outweighed the risks of hypoglycemia and weight gain for most patients. However, there were fewer
consensuses when the patient was severely obese or elderly. For example, while the clear majority of
PCPs agreed that the benefits of insulin outweighed the risks of hypoglycemia for most patients, 44%
agreed that the risk of hypoglycemia made them reluctant to prescribe insulin to most patients who were

> 85 years old.

Ref: Hayes, R. P., Fitzgerald, J. T., & Jacober, S. J. (2008). Primary care physician beliefs about insulin
initiation in patients with type 2 diabetes. International Journal of Clinical Practice, 62(6), 860-868.

As per United Kingdom Prospective Diabetes Study (UKPDS), early initiation of insulin impacts the
metabolic memory in a positive way and generates a legacy that delays the long term complications. By
the time diabetes is diagnosed, almost 50% of the Pancreatic Beta cells are destroyed. So, the more we

delay, the more is the increased chance of micro and macro-vascular complications.

Ref: Chalmers, J., & Cooper, M. E. (2008). UKPDS and the legacy effect.
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The relative contribution of postprandial glucose excursions is predominant in fairly controlled patients,
whereas the contribution of fasting hyperglycemia increases gradually with diabetes worsening. The
higher the HbA1C, the more is the contribution of Fasting Blood Glucose. Hence it becomes very

necessary to fix the Fasting first.

Ref: Monnier, L., Lapinski, H., & Colette, C. (2003). Contributions of fasting and postprandial plasma
glucose increments to the overall hyperglycemia of type 2 diabetic patients: variations with increasing
levels of HbAlc. Diabetes care, 26(3), 881-885.

As per the LANDMARC (Longitudinal Nationwide Study on Management And Real World Outcomes
of Diabetes in India) Trial, which is Largest Nationwide Prospective Longitudinal Observational Study
done on 6236 participants and at 382 sites across India.

(1) Less than 20% Type 2 DM patients achieve optimum control in India.
(i1) Less than 20% patients receive insulin therapy even after diagnosis of more than 8 years.
(1ii) Adding more than 3 OADs does not offer additional glycemic improvement.

Ref: Das, A. K., Mithal, A., Kumar, K. M. P., Unnikrishnan, A. G., Kalra, S., Thacker, H., & Joshi, S.
(2020). Rationale, study design and methodology of the LANDMARC trial: a 3-year, pan-India,
prospective, longitudinal study to assess management and real-world outcomes of diabetes

mellitus. Diabetic Medicine, 37(5), 885-892.

As per the results of Ellis et al study, twelve key themes were identified and formed three domains,
patient perceptions, healthcare professional perceptions, and health professional-patient relationships.
The patient-centred themes were: insulin-related beliefs, social influences, psychological factors,
hypoglycaemia, and therapy barriers. The clinician-related themes were: insulin skills of general
practitioners, healthcare integration, healthcare professional-perceived barriers, hypoglycaemia, and
explanations for adherence. Healthcare professional-patient relationship themes were drawn from the
perspectives of patients and from clinicians. This review reveals multiple barriers to optimal insulin use
in primary care at both the patient and healthcare professional levels. These barriers indicate the need for
multimodal interventions to: improve the knowledge and competencies of primary care professionals in
insulin use; provide more effective patient education and self-management support; and introduce
integrated insulin support systems.

Ref: Ellis, K., Mulnier, H., & Forbes, A. (2018). Perceptions of insulin use in type 2 diabetes in primary
care: a thematic synthesis. BMC family practice, 19(1), 1-21.

As per the DiabCare India 2011 study, more than 15% physicians felt that the greatest barrier to insulin
therapy from patient's perspective were pain and fear of using injectable modality; 5.2% felt that the
greatest barrier to insulin therapy from physician's perspective was the treatment cost; 4.8% felt that the
major barriers to achieve optimum diabetic care in practice was loss to follow-up followed by lack of
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counselling (3.9%) and treatment compliance (3.6%).These results indicate a need for more structured
intervention at an early stage of the disease and need for increased awareness on benefits of good
glycaemic control.

Mohan, V., Shah, S. N., Joshi, S. R., Seshiah, V., Sahay, B. K., Banerjee, S., ... &DiabCare India 2011
Study Group. (2014). Current status of management, control, complications and psychosocial aspects of
patients with diabetes in India: results from the DiabCare India 2011 Study. Indian journal of
endocrinology and metabolism, 18(3), 370.

According to United Kingdom Prospective Diabetes Study by Holman, the durability of the glycemic
control obtained is dependent on the degree to which beta-cell function can be maintained; despite an
initial upward trend, Beta-cell mass reduces progressively at 4% per year with conventional OADs
monotherapy.

Holman, R. R. (2006). Long-term efficacy of sulfonylureas: a United Kingdom Prospective Diabetes
Study perspective. Metabolism, 55, S2-S5.

% RESEARCH DESIGN

TARGET POPULATION:

The set of all Primary Care General Physicians practising in Kolkata city and the surrounding districts of
West Bengal, with a practice of >= 10 years.

SAMPLING DESIGN:

Sample size: 200

From the target population, the Sampling frame for this study is the list of (only) MBBS degree holder
Primary Care physicians (with or without a Diploma in Diabetes), practising for >10 years, and
having age between 35and 45 years of age (each being referred to as a sampling unit).

Initially, Purposive and Deliberate Sampling is applied to deliberately choose the Sampling units as
MBBS degree holder Primary Care General Physicians(with or without Diploma in diabetes),
practicing for > 10 years, and 35 <Age < 45 years from the entire population of General physicians,

thus forming the Sampling Frame from the target population.
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And then Simple Random Sampling is applied to randomly pick 200 respondents from this Sampling

frame. Hence, every single sampling unit in the sampling frame stands an equal chance to get picked
(irrespective of gender and region, social and demographic status), so that whatever be the end results,
we can attribute them to have happened purely by chance, and there is no bias involved.

OBSERVATIONAL DESIGN:

The entire research study is conducted under a Simulated environment, where the respondents are
completely aware of the study.

PRIMARY DATA COLLECTION:

« STRUCTURED QUESTIONNAIRE
A Structured Questionnaire containing 28items/ statements is given to all of the 200 participants,

wherein each statement (indicating towards a particular Construct), requires to express their opinion or
belief on a 5-Point Likert Scale ranging from 1 as ‘Strongly disagree’ to 5 as ‘Strongly Agree’.

QUESTIONNAIRE SURVEY

(i) Total volume of patients seen in a month who are already on >=3 OADs and yet
uncontrolled:
(ii) No. of patients initiated on Insulin in a month : __

Please tick the appropriate column to rate the following statements on a scale of 1 to 5, 1 being the
“STRONGLYDISAGREE” and 7 being the “STRONGLY AGREE” as depicted below:

S.No STATEMENTS 112|13|4|5

For most of my patients, fear of injection prick is the
greatest barrier to the acceptance of insulin therapy.

More of my patients would be willing to take insulin
therapy if it were not administered by injection route.
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Additional weight gain with insulin can be a potential risk

3
for diabetic patients who are obese.

4 Hypoglycemia could be a potential risk factor to initiation
of insulin therapy, especially for older patients.

s The benefits of insulin therapy outweigh the risks of
hypoglycemia and weight gain.

6 Most patients would benefit from receiving insulin therapy
prior to the development of diabetes complications.

7 Initiating insulin at early stage of diabetes would be helpful
in reducing long term complications.

g Late insulin initiation could affect the metabolic memory in
a negative way.
Patients with consistently high HbA1C (>8) and more than 6

9 years diabetic would eventually need to go on insulin
regardless of whether or not they strictly adhere to their
present oral therapy.

10 | Insulin therapy has a beneficial effect on insulin resistance.

1 Most of my patients would probably accept insulin if | could
explain them the potential benefits of insulin on a long run.

1 | find it too complex to explain dose titration algorithm to
my patients.

13 I lack enough time to counsel and motivate my patients to
take insulin.

1 | find it challenging to explain the benefits and
technicalities of insulin therapy to my patients.

1s Training on the proper administration and usage of insulin
is too complicated for me.
Support of a qualified diabetes-educator support is very

16 | essential for an HCP in order to initiate a patient on insulin
therapy.

17 The follow-up needed for most of my patients on insulin is
too resource-intensive for my staff.

18 Training most of my patients on the proper administration

and usage of insulin is too time-consuming for my staff.
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Most of my patients on insulin therapy feel physically much

19
better once they become accustomed to using insulin.

20 Many patients would come back asking me not to stop
insulin once they get the desired quality of life with insulin.

”n Most of my patients using insulin are satisfied with
diabetes therapy.

22 Patients’ education and awareness is the key to initiation of
insulin.

3 Well-educated and motivated patients would be able to
manage the demands of insulin therapy.

" Patients from socially underprivileged clusters would be
reluctant to accept a prescription of insulin.

25 Patients on Oral drugs, if put on insulin, would not properly
adhere to the timeline.

2% Socially unaware and uneducated patients would consider
it as an ultimate stage of life while being put on insulin.

97 Patients should be motivated and well trained before
advising insulin.

-8 Patients must be well educated and aware to understand

the importance of regular SMBG and HbA1C tests.

DATA ANALYSIS AND STUDY RESULTS

%+ KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sample Adequacy 0.856
Approx. Chi-Square 7413.928

Bartlett's Test of Sphericity df 378
Sig. 0.001
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Interpretation of Test Result:

.
°

R/
0‘0

The obtained KMO value of 0.856 indicates that the sample is adequate to proceed
further and do the Factor Analysis.

The Bartlett’s test of Sphericity is used to test the following hypotheses:

Null Hypothesis, H(0): Variables are Not Correlated (i.e., Orthogonal), i.e., there is no
significance difference between the Correlation matrix and the ldentity matrix, as
against the

Alternative Hypothesis, H(a): Variables are Correlated (i.e., Not Orthogonal), i.e., the
Correlation Matrix significantly differs from ldentity matrix.

The obtained p-value (=0.001) < chosen significance level of 0.05, which allows us to
reject our Null Hypothesis, and infer that the variables are correlated, i.e., the
Correlation Matrix differs significantly from the Identity Matrix; and hence we get a
green signal to proceed further with our dataset to subject it to Principal Component
Analysis or Factor Analysis.

Total Variance Explained

Initial Eigen values
Component % of Cumulative

Total Variance %

7.858 32.349 32.349
6.713 24.331 56.68
5.897 16.134 72.814
3.562 11.294 83.107
2.504 8.942 91.049
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Rotation Sums of Squared Loadings
Total % of Variance | Cumulative %
7.393 25.835 25.835
6.053 20.703 46.538
5.044 17.737 64.275
4.027 14.599 78.874
4.017 12.175 91.049

Interpretation of the test:

Extraction Sums of Squared Loadings

Total % of Variance | Cumulative %
7.858 32.349 32.349
6.713 24.331 56.68
5.897 16.134 72.814
3.562 11.294 83.107
2.504 8.942 91.049

The entire set of 28 statements (items) is accounting for 91.05 % of the results.

Communalities

SLNo ITEM Initial Extraction

1 ) S 1 0.997
For most of my patients, fear of injection prick is the
greatest barrier to the acceptance of insulin therapy.

2 1 0.886
More of my patients would be willing to take insulin
therapy if it were not administered by injection route.

3 Hypoglycemia could be a potential risk factor to 1 0.994
initiation of insulin therapy, especially for older
patients

4 Additional weight gain with insulin can be a potential 1 0.999
risk for diabetic patients who are obese.

5 The benefits of insulin therapy outweigh the risks of 1 0.973
hypoglycemia and weight gain.
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6 Most patients would benefit from receiving insulin 0.965
therapy prior to the development of diabetes
complications.

7 Initiating insulin at early stage of diabetes would be 0.998
helpful in reducing long term complications.

8 Late insulin initiation could affect the metabolic 0.92
memory in a negative way.

9 . . ) . 0.565
Patients with consistently high HbA1C (>8) and more
than 6 years diabetic would eventually need to go on
insulin regardless of whether or not they strictly
adhere to their present oral therapy.
Insulin therapy has a beneficial effect on insulin

10 ; 0.998
resistance.

11 Most of my patients would probably accept insulin if | 0.991
could explain them the potential benefits of insulin on
alongrun.

12 I find it too complex to explain dose titration algorithm 0.999
to my patients.

13 I lack enough time to counsel and motivate my 0.997
patients to take insulin.

14 I find it challenging to explain the benefits and 0.973
technicalities of insulin therapy to my patients.

15 Training on the proper administration and usage of 0.915
insulin is too complicated for me.

16 Support of a qualified diabetes-educator support is 0.994
very essential for an HCP in order to initiate a patient
on insulin therapy.

17 0.998

The follow-up needed for most of my patients on
insulin is too resource-intensive for my staff.
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18 Training most of my patients on the proper 0.999
administration and usage of insulin is too time-
consuming for my staff.

19 Most of my patients on insulin therapy feel physically 0.949
much better once they become accustomed to using
insulin.

20 Many patients would come back asking me not to 0.92
stop insulin once they get the desired quality of life
with insulin.
Most of my patients using insulin are satisfied with

21 . 0.965
diabetes therapy.

22 Patients’ education and awareness is the key to 0.744
initiation of insulin.

23 Well-educated and motivated patients would be able 0.587
to manage the demands of insulin therapy.

24 0.998
Patients from socially underprivileged clusters would
be reluctant to accept a prescription of insulin.

25 Patients on Oral drugs, if put on insulin, would not 0.506
properly adhere to the timeline.

26 Socially unaware and uneducated patients would 0.997
consider it as an ultimate stage of life while being put
on insulin.

27 Patients should be motivated and well trained before 0.999
advising insulin.

28 Patients must be well educated and aware to 0.994

understand the importance of regular SMBG and
HbA1C tests.
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Extraction Method: Principal Component Analysis.

Interpretation of Test Results:

e Allthe 28 items (variables) have ‘fairly high’ Extraction Communality values (20.5),
indicating that each of these variables has a significant contribution towards a factor,
and will be considered for further analysis. Thus NO variable is likely to be a target for
elimination.

Rotated Component Matrix®

Component
Iltems/ Variables

1 2 3 4 5

For most of my patients, fear of injection prick
is the greatest barrier to the acceptance of 0.862 0.223 0.245 0.196 0.052
insulin therapy.

More of my patients would be willing to take
insulin therapy if it were not administered by 0.831 0.243 0.256 0.212 0.104
injection route.

Hypoglycemia could be a potential risk factor
to initiation of insulin therapy, especially for 0.753 0.25 0.272 0.198 0.098
older patients

Additional weight gain with insulin can be a

potential risk for diabetic patients who are 0.749 0.245 0.265 0.038 0.025
obese.
The benefits of insulin therapy outweigh the 0.152 0.828 0.165 0.082 0.105

risks of hypoglycemia and weight gain.

Most patients would benefit from receiving
insulin therapy prior to the development of 0.209 0.774 0.244 0.119 0.029
diabetes complications.

Initiating insulin at early stage of diabetes
would be helpful in reducing long term 0.239 0.726 0.16 0.14 0.126
complications.

Late insulin initiation could affect the
) . ) 0.242 0.664 0.275 0.11 0.087
metabolic memory in a negative way.
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Patients with consistently high HbA1C (>8) and
more than 6 years diabetic would eventually
need to go on insulin regardless of whether or
not they strictly adhere to their present oral
therapy.

0.38

0.626

0.158

0.148

0.112

Insulin therapy has a beneficial effect on
insulin resistance.

0.244

0.61

0.145

0.148

0.112

Most of my patients would probably accept
insulin if I could explain them the potential
benefits of insulin on a long run.

0.244

0.196

0.728

0.116

0.091

| find it too complex to explain dose titration
algorithm to my patients.

0.267

0.156

0.717

0.138

0.089

I lack enough time to counsel and motivate
my patients to take insulin.

0.181

0.141

0.704

0.128

0.075

| find it challenging to explain the benefits and
technicalities of insulin therapy to my
patients.

0.218

0.227

0.688

0.155

0.086

Training on the proper administration and
usage of insulin is too complicated for me.

0.224

0.165

0.614

0.162

0.13

Support of a qualified diabetes-educator
support is very essential for an HCP in order to
initiate a patient on insulin therapy.

0.256

0.184

0.584

0.146

0.114

The follow-up needed for most of my patients
oninsulin is too resource-intensive for my
staff.

0.202

0.24

0.572

0.165

0.108

Training most of my patients on the proper
administration and usage of insulin is too
time-consuming for my staff.

0.232

0.246

0.565

0.162

0.115

Most of my patients on insulin therapy feel
physically much better once they become
accustomed to using insulin.

0.116

0.217

0.166

0.808

0.092

Many patients would come back asking me
not to stop insulin once they get the desired
quality of life with insulin.

0.135

0.204

0.158

0.792

0.111

Most of my patients using insulin are satisfied
with diabetes therapy.

0.128

0.252

0.144

0.776

0.082
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Patients’ education and awareness is the key
o o 0.141 0.23 0.151 0.101 0.782
to initiation of insulin.

Well-educated and motivated patients would
be able to manage the demands of insulin 0.167 0.235 0.132 0.114 0.768
therapy.

Patients from socially underprivileged clusters
would be reluctant to accept a prescription of 0.162 0.232 0.139 0.121 0.748
insulin.

Patients on Oral drugs, if put on insulin, 0.158 0.245 0.128 0.133 0.685
would not properly adhere to the timeline.

Socially unaware and uneducated patients
would consider it as an ultimate stage of life 0.142 0.252 0.136 0.125 0.656
while being put on insulin.

Patients should be motivated and well trained 0.164 0.242 0.129 0.122 0.602

before advising insulin.

Patients must be well educated and aware to
understand the importance of regular SMBG
and HbA1C tests.

0.184 0.265 0.13 0.116 0.592

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 6 iterations.

The above Principal Component Analysis generates 5 components, and outputs the loading values
under each component. Based on the given values, we can club the items having highest factor loading
values (cut-off > 0.5) under one Component/ Factor. This way we have 5 Factors with us. They can be
represented as:

FF: Fear Factors

CON: Clinical Conviction in early insulin initiation
CC: Capacity and Competency of HCP to educate and motivate patients.
QOL: Quality of Life and Patient Satisfaction.

EMA: Education, awareness and motivation among the patients.
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Reliability Statistics

Cronbach's | No of
Construct
Alpha Items
Fear Factor (FF) 0.725 4
Clinical Conviction of HCP (CON) 0.856 6
Capacity & competency of HCP(CC) 0.902 8
Perceived QOL (QOL) 0.714 3
Education, Motivation &
. 0.887 7
AwarenessofPatients(EMA)

Interpretation:

1.

The alpha coefficient of 0.725 (> cut-off value=0.70) for the 4 items in the FF factor
suggests that there is relatively high degree of internal consistency amongst the items.

The alpha coefficient of 0.856 (> cut-off value=0.70) for the 6 items in the CON factor
suggests that there is relatively high degree of internal consistency amongst the items.

The alpha coefficient of 0.902 (> cut-off value=0.70) for the 8 items in the CC factor
suggests that there is relatively high degree of internal consistency amongst the items.

The alpha coefficient of 0.714 (> cut-off value=0.70) for the 3 items in the QOL factor
suggests that there is relatively high degree of internal consistency amongst the items.

The alpha coefficient of 0.887 (> cut-off value=0.70) for the 7 items in the EMA factor
suggests that there is relatively high degree of internal consistency amongst the items.
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Descriptive Statistics

Std.
Construct/ Variable N Minimum Maximum Mean Deviation
For most of my patients, fear of
injection prick is the greatest barrier to
the acceptance of insulin therapy. 200 3 5 4.15 0.726
More of my patients would be willing to
take insulin therapy if it were not
administered by injection route. 200 3 5 3.94 0.709
Hypoglycemia could be a potential risk
factor to initiation of insulin therapy,
especially for older patients 200 3 5 4.38 0.615
Additional weight gain with insulin can
be a potential risk for diabetic patients
who are obese. 200 2 5 3.95 0.768
Fear Factor 200 3 4.75 4.1037 0.38115

Interpretation: “Fear Factor” has received a Mean score= 4.10 with S.D=0.381. Thus we can conclude,

HCPs have fairly agreed to the fact that fear of prick, hypoglycemia and weight gain are significant

barriers to initiation of insulin therapy.

Descriptive Statistics

Construct/ Variable

Minimum

Maximum

Mean

Std.
Deviation

The benefits of insulin therapy
outweighs the risks of hypoglycemia
and weight gain.

200

2.93

0.929

Most patients would benefit from
receiving insulin therapy prior to the
development of diabetes
complications.

200

2.05

0.755
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Initiating insulin at early stage of
diabetes would be helpful in reducing
long term complications.

200

2.69

0.746

Late insulin initiation could affect the
metabolic memory in a negative way.

200

2.18

0.841

Patients with consistently high HbA1C
(>8) and more than 6 years diabetic
would eventually need to go on insulin
regardless of whether or not they
strictly adhere to their present oral
therapy.

200

2.51

0.821

Insulin therapy has a beneficial effect
on insulin resistance.

200

2.69

0.746

Clinical Conviction of HCP

200

1.5

3.67

2.5067

0.44766

Interpretation: “Clinical Conviction” has received a Mean score= 2.50 with S.D= 0.447, which shows
that HCPs are not convinced with the benefits of early initiation of insulin.

Descriptive Statistics

Std.
Construct/ Variable N Minimum Maximum Mean Deviation
Most of my patients would probably
accept insulin if | could explain them
the potential benefits of insulin on a
long run. 200 3 5 3.94 0.709
| find it too complex to explain dose
titration algorithm to my patients. 200 2 5 3.95 0.768
I lack enough time to counsel and
motivate my patients to take insulin. 200 3 5 4.15 0.726
| find it challenging to explain the
benefits and technicalities of insulin
therapy to my patients. 200 1 5 2.93 0.929
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Training on the proper
administration and usage of insulin is
too complicated for me.

200

3.94

0.709

Support of a qualified diabetes-
educator support is very essential for
an HCP in order to initiate a patient
on insulin therapy.

200

4.38

0.615

The follow-up needed for most of
my patients on insulin is too
resource-intensive for my staff.

200

2.69

0.746

Training most of my patients on the
proper administration and usage of
insulin is too time-consuming for my
staff.

200

3.95

0.768

Capacity and Competency of HCP

200

2.88

4.5

3.7394

0.34245

Interpretation: “Capacity and Competency of HCP” has received a Mean Score= 3.74 with a S.D=
0.342, which shows that lack of capacity and competency of HCPs contribute to their failure in

convincing patients for insulin therapy.

Descriptive Statistics

Std.
Construct/ Variable N Minimum Maximum Mean Deviation
Most of my patients on insulin
therapy feel physically much better
200 3 5 3.94 0.709

once they become accustomed to
using insulin.
Many patients would come back
asking me not to stop insulin once

. . . 200 1 4 2.18 0.841
they get the desired quality of life
with insulin.
Most of my patients using insulin 200 1 3 2.05 0.755
are satisfied with diabetes therapy.
Perceived Quality of Life 200 1.67 3.67 2.72 0.50947
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Interpretation: “Quality of Life” has received a Mean Score= 2.72 with S.D= 0.594, which proves,
Patients are not convinced with enjoying a better quality of life with insulin therapy.

Descriptive Statistics

Std.
. N Minimum Maximum Mean o
Construct/ Variable Deviation
Patients’ education and awareness is
200 4 5 4.69 0.464

the key to initiation of insulin.

Well-educated and motivated
patients would be able to manage the 200 2 5 3.72 0.815
demands of insulin therapy.

Patients from socially underprivileged

clusters would be reluctant to accept a 200 3 5 3.94 0.709

prescription of insulin.

Patients on Oral drugs, if put on
insulin, would not properly adhere to 200 2 5 3.73 0.891
the timeline.

Socially unaware and uneducated
patients would consider it as an

, ) . i 200 3 5 4.15 0.726
ultimate stage of life while being put

on insulin.

Patients should be motivated and 200 3 5 3.94 0.709

well trained before advising insulin.

Patients must be well educated and
aware to understand the importance 200 3 5 4.38 0.615
of regular SMBG and HbA1C tests.

Education, Motivation and Awareness 200 3.29 4.86 4.0764 0.31956

Interpretation: “Education, Motivation and Awareness” has received a Mean Score= 4.07 with S.D=
0.319, which proves, HCPs fairly agreed to the fact that, education, motivation and social awareness
of patients play a vital role to help HCPs convince them easily for insulin therapy.
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BUILD THE BEST FIT BELIEF-BEHAVIOURMODEL

DEFINING THE VARIABLES:

We define the function f on Y as Y= f (X1, X2, X3, X4, X5) by the following regression equation:

Y= R0 + BR1.FF + 2.CON + R3.CC + R4.QOL + B5.EMA

Where, Y denotes “Proportion of new OAD failure patients initiated on Insulin” which is our
Response/Dependent variable, and is calculated as:

No. of patients initiated on Insulin in a month

Total no. of patients uncontrolled on > 3 Oral drugs

Where 0<Y<1

FF, CON, CC, QOL and EMA denote our Explanatory/ independent variables (factors under study).

B0 is called the Intercept of the Regression line.

B1, B2, B3, B4, BR5 are the Regression Coefficients of the independent variables, which decide How
much impact the respective Explanatory factors would have on the Outcome variable.

The responses on the different Explanatory factors, viz., FF, CON, CC, QOL, EMA are collected on a scale
of 1to 5, and then Standardized/ Normalized on a scale of 0 to 1 using the formula:

X-Score = X- min(X) / [max (X)- min (X)]

Where 0 < X Score< 1

So that the Beta Coefficients can also be obtained on the same scale, and hence can appropriately be
interpreted.
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KEY FINDINGS FROM THE REGRESSION ANALYSIS

Performing the Regression Analysis on our dataset, and hence putting the obtained Beta-coefficient
values in the standard equation:

Y= R0 + B1.X1 + B2.X2 + $3.X3 + B4.X4 + 85.X5

We get the regression equation as:

Y=37.05-18.81FF+24.13CON + 13.48 CC + 2.74 QOL + 18.01 EMA

Where,

e B0= 37.05 is called the Intercept of the above straight line, which is the value of the
Response variable when all the Explanatory variables are kept at Zero. All the
Explanatory variables held at Zero do not have any managerial implication, and hence
0 has no relevance in our study.

% B1= -18.81 is the Regression Coefficient of FF on Y, which implies, for every 1 %
decrease of Fear Factor of HCP, proportion of insulin initiation is likely to increase by
18.81%, all other variables kept at the same level.

< RB2=24.13 implies that for every 1 % increase in Clinical Conviction of HCP, proportion
of insulin initiation is likely to increase by 24.13 %, all other variables kept at the same

level.

+»» RB3= 13.48 implies that for every 1 % increase in Capacity and Competency of a HCP,
proportion of insulin initiation is likely to increase by 13.48 %, all other variables kept

at the same level.
< B4= 2.74 implies that for every 1% increase in Perceived value of Quality of life and

well-being of a patient, proportion of insulin initiation by the respective HCP is likely to
increase by 2.74 %, all other variables kept at the same level.

+» RB5= 18.01 implies that for every 1% increase in Education, Motivation and Awareness
level proportion of insulin initiation is likely to increase by 18.01 %, all other variables
kept at the same level.

At 5% Significance level, the P-Values of the Beta-coefficients of the Explanatory factors,
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[FF (p=0.00206), CON (p=0.00185), CC (p=0.021), and EMA (p=0.00102)] are all< 0.05
(statistically significant), which means that we can rule out a true Zero value for these
Reta-coefficients; or in other words we can say that, these factors have a significant impact
on our Response variable, i.e, these factors are important in explaining the variation in
Proportion of new initiation.

On the contrary, the Beta-coefficient of the factor QOL(p=0.0627) having P-value > 0.05
(statistically non-significant ) can have Zero as a true admissible value in the 95% C.1I, or in
other words, QOL does not have a significant impact on our Response variable, implying
that this factor is not important in explaining the variation in Proportion of new initiation.

For this particular model,

We observe that the value of R-square= 0.86 (approx.), implying that this is a highly reliable model
which is able to explain 86 % variation in Proportion of new initiation.

Also we derive the pairwise Correlation coefficients of each of the Explanatory factors and the
Response variable, and observe that, all the Explanatory factors have a very strong Positive/
Negative correlation, or in words all of them bear a very high degree of association with the

Response (Dependent) variable.

CORRELATION (FF,Y) - 0.891068495

CORRELATION (CON,Y) 0.909758626

CORRELATION (CC)Y) 0.840611977

CORRELATION (QOL,Y) 0.700162934

CORRELATION (EMA,Y) 0.917225586
KEY CONCLUSIONS

% The Beta-Coefficient for Clinical Conviction suggests that, HCPs must have a high
degree of conviction on the benefits of early insulin initiation on a long run for better
treatment satisfaction and attain optimal glycemic control. In this regard it is suggested
that HCPs must upgrade their knowledge on the various advancements in the field of
diabetes by repeated exposures to more no. of CMEs on insulin initiation and therapy

management. This will help them to gain confidence in initiating insulin.
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HCPs must upgrade their set-up to have adequate capacity in terms of supporting
patients with hands-on training on insulin usage, its storage and administration.

HCPs must be in a position to counsel the patients on the potential benefits of insulin
therapy on a long run, and thus remove the fear of prick from their mind. They should
also spend adequate time motivating them as to how insulin therapy would give them
a better quality of life and well-being. The patients must be guided on how they can
avoid an event of hypoglycemia by timely intake of food. Also a diabetic patient should
be strictly advised to be on a customized diet for body-weight management. A diabetes
educator support will come handy in regard to the above two propositions.

As education and social awareness is an important factor, it is advised that HCPs must
organize ‘Patients Education and Empowerment programs’ periodically to continuously
educate and motivate diabetic patients on the various aspects of diabetes and their
reinforcement, so that they can happily accept a prescription of insulin.

‘Perceived Quality of Life’ by a patient does not have a significant impact on the
initiation of insulin therapy by an HCP, although HCPs must make it a point to make
patients perceive better QOL with insulin therapy while counseling and motivating
them.

HCPs should be well versed with the titration algorithm of insulin depending on the
ever changing glycemic profile of a patient. They should try and keep it simple for the
patient, and try to initiate an insulin which is easy to titrate without any complexity in
it (preferably a Basal insulin).

Patients should also be explained the importance of regular Self-Monitoring of blood

glucose by keeping a support of glucometer at home, and also to get their HbA1C
tested from time to time.
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