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I

ntroduction: There is a paucity of data analysing the reasons for primary non-adherence following first prescription of insulin among
patients with uncontrolled type 2 diabetes mellitus (T2DM) in India. To address this, and to attempt to understand these reasons, an
exploratory study was undertaken to assess the prevalence of primary non-adherence with insulin and barriers to insulin initiation in
these patients. Methods: Study participants were randomly selected from patients with T2DM who visited the diabetes clinic of a tertiary care
teaching public hospital in Rishikesh, Uttarakhand, India, and were prescribed insulin for the first time in last 2-year period. All participants
were evaluated for history of primary non-adherence, and those who were non-adherent were subsequently interviewed face-to-face
using a modified, validated semi-structured questionnaire to identify the reasons for primary non-adherence. A focused group discussion
was also conducted with eight physicians to elicit their views about reasons for primary non-adherence with insulin. Results: A total of 225
patients were identified and interviewed; of these, 105 were identified with a history of primary non-adherence and underwent a subsequent
face-to-face interview. There was a high prevalence of primary non-adherence with insulin among the participants of this study. The
main reasons for non-adherence were low self-efficacy, doubt about clinical benefits of insulin, fear of hypoglycaemia, needle phobia,
unaffordability of insulin and blood glucose monitoring device, strong faith in alternative medicines and mythical ideologies, and fears of
insulin being addictive and that it may cause rapid aging. Conclusion: With the high prevalence of primary non-adherence, and the multitude
of reasons for this, it is clear that we need to eliminate these barriers to treatment. Thus, provision of dedicated diabetes educators in each
diabetes clinic and availability of cost-effective insulin and blood glucose monitoring devices for the underprivileged population are key to
achieve this.
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The management of type 2 diabetes mellitus (T2DM) involves
multifactorial strategies that include diet management, exercise, glucose
monitoring, anti-obesity measures, intake of oral antihyperglycaemic
agents and, in some cases, insulin administration. Despite the use of
multiple oral antihyperglycaemic drugs at maximum dose, some patients
are unable to maintain glycaemic control and are recommended
to initiate insulin.1–2 While insulin is reported to be one of the most
reliable therapeutic options for the management of diabetes, some
studies have reported that patients have reservations about starting
insulin administration due to misconceptions regarding insulin risk,
injection phobia, fear of weight gain, hypoglycaemia concerns, negative
impact on social life and job, poor health literacy, low self-efficacy and
healthcare providers’ inadequacy.3–4 There are also a few barriers relating
to healthcare professionals, such as lack of knowledge, training and
experience; language barriers; concern over the risk of hypoglycaemia
and weight gain; perceived patient resistance resulting from fear of
injections; and presumed patient non-adherence. In addition, healthcare
system factors also contribute to patient primary non-adherence with
insulin, such as lack of resources (e.g., staff and materials), continuity of
care, primary care providers’ high workload and time constraints, and
ambiguity of roles in the primary care team.5 The possible solutions to
overcome the barriers of insulin initiation could lie in multidisciplinary
teams and an integrated system for insulin initiation programmes. The
involvement of non-governmental organisations through provision
of training and education for both patients and healthcare workers,
could also be key, along with reinforcing healthcare workers’ skills and
knowledge through training and workshops. Healthcare professionals
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should also consider the use of electronic decision-support tools and
adoption of technology like prefilled insulin pens etc.5
India is the world capital of diabetes with more than 72 million people
currently diagnosed with diabetes.6,7 This figure alarms healthcare
providers and encourages the emergence of interventions to improve
patients’ adherence with diabetes management, with a special focus
on insulin adherence. However, most of the available data related
to barriers of insulin initiation are from other countries. India is
demographically, culturally, and socio-economically very different from
these counties. Therefore, considering the paucity of literature regarding
barriers to insulin initiation in an Indian scenario, this exploratory study
aimed to assess the prevalence of primary non-adherence and barriers
to insulin initiation from patients’ and physicians’ perspectives in
this region.

Materials and methods
This exploratory study with a parallel convergent design was conducted
in the diabetes clinic of a tertiary care teaching hospital at Rishikesh,
Uttarakhand, India. The clinic’s medical database was used to enrol
patients with T2DM, who were prescribed insulin for the first time in last
2 years (March 2017–April 2019). The research project was approved by
the Institutional Ethical Committee, AIIMS, Rishikesh, India, and informed
written consent was obtained from each participant for voluntary
participation in the study.
The two terms frequently used in the present study are operationally
defined; i) primary non-adherence: patients’ non-adherence behaviour
with initiation of insulin, when prescribed for the first time by a
physician; and ii) self-efficacy: patients’ knowledge and skills about
insulin administration.
The sample size required was estimated by using formula:8*
n=

(Z1-a/2 )2 (p) (q)
d2

*(Z1-a/2 )2 = critical value and a standard value for the 95% CI, i.e. 1.96; p = prevalence of
primary non-adherence (29.9%) = 0.30; q = 1-p = 1-0.30 = 0.70; d2 = margin of error or
precision is 6% = 0.06.

Assuming 29.9% prevalence of primary non-adherence among patients
with uncontrolled T2DM,9 with an absolute margin of error fixed as 6%
and a confidence interval (CI) of 95%, the minimum estimated sample
size was 224 participants. With an assumed non-response rate of 35%, a
total sample size of 300 was considered for the present study. Patients
who are diagnosed with T2DM and prescribed insulin for the first time
during the last 2 years were included in the present study. Patients with
T2DM receiving oral antihyperglycaemic drugs and who were not willing
to participate in study were excluded.
A sampling frame of patients with T2DM who were prescribed insulin
therapy for the first time during the last 2 years was obtained from
the diabetes clinic. Participants were selected through simple random
sampling and were contacted by telephone for the follow-up. Exclusion
criteria were significant cognitive deficits, psychiatric illness and visual
impairment limiting insulin self-administration. Selected participants
with T2DM were interviewed to collect sociodemographic data and
history of primary non-adherence with first-time insulin prescription.
Subsequent face-to-face interviews were conducted with participants
who had a history of primary non-adherence, using a semi-structured
questionnaire based on an existing valid and reliable instrument ‘The
Barriers to Insulin Treatment Questionnaire’.10 This instrument was
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modified to make it more suitable for an Indian scenario; further, it was
converted into a semi-structured format to make it open and flexible
to obtain a wider range of responses. Content validity of the modified
questionnaire was ensured through inputs from five experts in the field
of diabetes care.
Furthermore, eight purposely selected physicians from the selected
institute (consultants [n=4] and senior resident doctors [n=4]), who are
involved in care of diabetes, were enrolled to conduct a focused group
discussion. The focused group discussion was conducted with four main
questions: i) what are your criteria for prescribing insulin to patients with
T2DM; ii) in your experience, what average percentage of patients refuse
insulin when advised first time; iii) what is your opinion about barriers to
insulin initiation related to patients, physicians and the healthcare system;
and iv) do you believe that insulin is the last resort for the management
of diabetes? Focused group discussion was video recorded and field
notes were taken, which were validated by two independent experts to
confirm the validity and trustworthiness of the data.
Data were coded, entered into Microsoft Excel sheets and the Statistical
Package for Social Science (SPSS 21.0) was used for statistical analysis.
Descriptive and inferential statistics were used for analysis of quantitative
data, where 95% CI was also computed for the proportions of participants
who expressed delayed initiation of insulin and identified barriers of
insulin initiation. Qualitative thematic analysis was performed to draw
themes and categories from the transcribed and translated content of
focused group discussion.

Results
Demographic characteristics of patients
A total of 300 patients were selected through simple random sampling
technique, and were contacted by telephone for follow-up. Out of these,
236 patients attended a follow-up visit (78.7% response rate). A further
11 patients with significant cognitive deficits, psychiatric illness and
visual impairment, limiting insulin self-administration, were excluded,
leaving 225 patients who met the study eligibility criteria and comprised
the study population. The mean age of participants was 54.9 ± 12.9 years
(range 25–84 years), the majority of them were rural dwellers and nearly
half of them were males (n=109; 48.4%). Less than half of the participants
were illiterate (n=88; 39.1%) and nearly half of them (47.8%) had education
up to secondary level. A significant proportion of participants (63.2%) had
a low monthly family income (i.e., only ₹1000–5000/month) (Table 1). The
mean glycated haemoglobin (HbA1c) of participants was 8.7%, and all of
them were on combination therapy of oral antidiabetic drugs, comprising
maximum tolerable dose of metformin and glimepiride, at the time they
were prescribed insulin.

Barriers to insulin initiation experienced by patients
A total 225 participants were interviewed face-to-face and it was
found that 137 (60.9%) had experienced diabetes for 4 years or more,
followed by 28 (12.4%) who had experienced diabetes for 3–4 years, 30
(13.3%) 1–2 years and the rest <1 year. Almost half of the participants
(105; 46.7%; 95% CI 40.0–53.4) delayed initiation of insulin therapy, while
120 (53.3%) initiated insulin treatment immediately after their doctor’s
first prescription. The participants who delayed the insulin initiation were
interviewed for the barriers to insulin initiation as illustrated in (Table 2).
The participants’ experiences were collected through in-depth
face-to-face interviews using a semi-structured questionnaire. The
responses received from participants regarding barriers to insulin
initiation were categorised in six domains: i) personal barriers; ii) financial
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Table 1: Socio-demographic profile of participants (N=225)
Socio-demographic profile

Table 2: Barriers relating to primary non-adherence of
insulin therapy (n=105*)

n (%)

Age in years

Barriers of insulin initiation

25–40

32 (14.2)

Personal barriers

41–55

80 (35.6)

56–75

90 (40.0)

>75

23 (10.2)

Gender
Female

116 (51.6)

Male

109 (48.4)

Place of residence

95% CI

Lack of knowledge about route of administration

63 (60.0)

50.6–69.4

Lack of knowledge about dose adjustment

62 (59.0)

49.6–68.5

Doubts about clinical benefits

55 (52.4)

42.8–61.9

Lack of knowledge about site rotation

49 (46.7)

37.1–56.2

Needle phobia due to fear of pain

37 (35.2)

26.1–44.4

Preference of alternative systems of medicines

32 (30.5)

21.7–39.3

21 (20.0)

12.4–27.7

High cost of insulin

37 (35.2)

26.1–44.4

High cost of monitoring/administration devices

32 (30.5)

21.7–39.3

Lack of storage facilities e.g. refrigerator

17 (16.2)

9.1–23.2

Lack family support for insulin administration

37 (35.2)

26.1–44.4

Stigma among family and friends

10 (9.5)

3.9–15.1

Previous history of insulin administration-related

7 (6.7)

1.9–11.4

Fear of hypoglycaemia

49 (46.7)

37.1–56.2

Breakdown of fat tissue

16 (15.2)

8.4–22.1

Allergic reactions

4 (3.8)

0.1–7.5

Insulin means my life will change

35 (33.3)

24.3–42.4

Insulin is addictive

32 (30.5)

21.7–39.3

May cause rapid aging

26 (24.8)

16.5–33.0

Decline in sexual desire

4 (3.8)

0.1–7.5

Weight gain

4 (3.8)

0.1–7.5

Lack of rest in work hours

19 (18.1)

10.7–25.5

Prolonged duty hours

17 (16.2)

9.1–23.2

Irregular meal pattern during work hours

13 (12.4)

6.1–18.7

Absence of privacy while administering insulin

5 (4.8)

0.7–8.8

Occupation involving long hours of travelling

4 (3.8)

0.1–7.5

over insulin
Causal attitude towards insulin initiation

Rural

167 (74.2)

Urban

58 (25.8)

Educational status
Illiterate

88 (39.1)

Primary

21 (9.3)

Secondary

82 (36.4)

Graduate and above

34 (15.1)

Monthly family income
₹1,000–5,000

136 (60.4)

₹5,001–10,000

74 (32.9)

> ₹10,000

15 (6.7)

barriers; iii) family-related barriers; iv) side effect-related barriers;
v) myths about insulin; and vi) occupation-related barriers. The major
barriers to insulin initiation were lack of knowledge about routes of
insulin administration (n=63; 60.0%; 95% CI 50.6–69.4), insulin dose
adjustment (n=62; 59.0%; 95% CI:49.6–68.5), injection site rotation (n=49;
46.7%; 95% CI 37.1–56.2), and doubt about the clinical benefits of insulin
(n=55; 52.4%; 95% CI:42.8–61.9). Other important barriers were fear of
hypoglycaemia (n=49; 46.7%; 95% CI 37.1–56.2), lack of family support
for insulin administration (n=37; 35.2%; 95% CI 26.1–44.4), needle phobia
(n=37; 35.2%; 95% CI 26.1–44.4), cost of insulin (n=37; 35.2%; 95% CI
26.1–44.4), cost of blood glucose monitoring (n=32; 30.5%; 95% CI
21.7–39.3), and preference of alternative system of medicines over
insulin (n=32; 30.5%; 95% CI 21.7–39.3). Participants also held some
myths about insulin, such as insulin would change their life (n=35; 33.3%;
95% CI 24.3–42.4), insulin is addictive (n=32; 30.5%; 95% CI 21.7–39.3),
insulin may cause rapid aging (n=26; 24.8%; 95% CI 16.5–33.0), insulin
may decrease sexual desire (n=4; 3.8%; 95% CI 0.1–7.5), or may cause
weight gain (n=4; 3.8%; 95% CI 0.1–7.5).

Demographic characteristics of physicians
The demographic profile of the eight physicians shows that the majority
of physicians (n=7) were 30–45 years old and two female. Out of eight
physicians, four were consultants and the other four were senior
resident doctors. Their experience of working with diabetes patients
varied between 2–10 years.

Barriers to insulin initiation perceived by physicians
The detailed data collected from physicians through focused group
discussion were analysed using a thematic analysis and these themes
are presented under four main categories as mentioned below.

Theme 1 – criteria followed for prescribing insulin
The majority of the physicians prescribed insulin when patients had:
i) HbA1c >9%, fasting blood glucose >126 mg/dL, post-prandial blood
glucose >200 mg/dL and body mass index >24 kg/cm2; ii) HbA1c 8–9%,
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n (%)

Financial barriers

Family-related barriers

complications in family
Side effect-related barriers

Myths about insulin

Occupation-related barriers

*Multiple responses by each participant.
CI = confidence interval.

fasting blood glucose >200 mg/dL and post-prandial blood glucose
>300 mg/dL. They also prescribed insulin for patients with poor glycaemic
control despite maximal dose of oral antihyperglycaemic agents and
patients presenting with complications of diabetes such as nephropathy,
chronic kidney disease, diabetic retinopathy, etc.

Theme 2 – average percentage of patients who refuse to
initiate insulin
Physicians treated the bulk of patients with diabetes with insulin, and
from their experience, the majority of physicians stated that 50–60% of
patients refuse insulin therapy, while two of them mentioned that only
10–20% patients refuse insulin therapy.

Theme 3 – perceived barriers to insulin initiation
Primary non-adherence with insulin is a multifactorial phenomenon
and barriers expressed by the physicians are grouped under three
headings: i) patient-related barriers; ii) system-related barriers and iii)
physician-related barriers, which are summarised in Table 3. The
majority of the physicians expressed that the cost of insulin, fear of
injection, lack of knowledge and self-efficacy of insulin administration,
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Table 3: Barriers of insulin initiation perceived by the
physicians (n=8)
Patient-related barriers
Inability to afford insulin price
Inability to afford blood glucose monitoring device
Fear of injection pain
Fear of hypoglycaemia
Lack of knowledge and self-efficacy of insulin administration
Lack of patient’s family support in insulin administration
Patient’s fear of having to continue insulin for lifetime
Difficulty in maintaining compliance of dosing interval
Difficulty in regular blood glucose monitoring
Lack of storage facilities for insulin at home
Healthcare system-related barriers
Absence of diabetes educator support in hospitals
Lack of free insulin availability for low-income patients
Heavy workload for physicians
Physician-related barriers
Negative attitude towards insulin initiation among primary physicians
Lack of training, motivation and confidence among primary physicians
Physicians fear for patient’s poor compliance and side effects of
insulin administration
Lack of time with physicians to educate and train them for insulin administration

and fear of hypoglycaemia, are the main patient-related barriers;
lack of diabetes educators’ support in hospitals and lack of training,
motivation and confidence among primary physicians, were the main
system and physician-related possible barriers to insulin initiation.

Theme 4 – insulin the ‘last resort’ for diabetes management
The majority of physicians (6/8; 75.0%) believed that insulin is not the
last resort for diabetes, while one of them mentioned that ‘I shall choose
it as the last resort because of patients’ poor knowledge and skills of
compliance, and there are no newer therapies yet approved to cure
diabetes mellitus.’ and another mentioned that ‘insulin resistance goes
on increasing with time. So, patients require insulin therapy in the end.’

continuity of care, high workload, and ambiguity of roles in the primary
care team were other barriers highlighted in this review.5 Other studies
from Western countries have identified major barriers to insulin initiation,
including perception of insulin as last resort, use of insulin as evidence of
a personal failure to appropriately self-manage diabetes, concerns about
long-term complications and side effects (especially hypoglycaemia), cost
of insulin, inconvenience and interference with social and work activities
and relationships, fear of needles/pain of insulin injection, weight gain,
loss of independence, depression, the perception of insulin as a threat or
punishment, the failure to see health benefits of insulin therapy, lack of
social support and concerns about social stigma and discrimination.12–19
Additionally, myths surrounding insulin that lead to delayed initiation
have also been reported, these include fear that it may cause blindness,
renal failure, amputations, heart attacks, strokes or early death.3
The present study identified that the major barriers of insulin initiation
are patients’ lack of knowledge about routes of insulin administration;
insulin dose adjustment and injection site rotation; doubt on clinical
benefits of insulin; fear of hypoglycaemia; cost of insulin; lack of family
support; needle phobia; preference of alternative systems of medicine;
and myths, such as the interference of insulin with every-day life, the
fear that it is addictive and that it will cause rapid aging. It is pertinent to
discuss that our study is reporting some unique barriers contributing to
delayed insulin initiation, which are the patient’s lack of knowledge about
routes of insulin administration, insulin dose adjustment and injection
site rotation; this is believed to be due lack of time with physicians to
educate patients, absence of diabetes educators in diabetes clinics,
patients’ inadequate health literacy and lack of diabetes education
literature and resources in local languages for patients’ reference. Poor
health literacy has been well documented in Indian adults,20 which
significantly contributes to poor compliance and glycaemic control.21,22
Non-supportive behaviour of family members is significantly associated
with suboptimal adherence with prescribed antidiabetic treatment
regimens;24 which was also reported as one of the significant barriers
in timely initiation of prescribed insulin in our study. Most of the study
participants were rural dwellers and not well-educated, ideally requiring
family support in order to understand the dose, frequency and route of
administration of insulin.

Discussion
The present study reported a high rate of delayed initiation of insulin
therapy among patients with uncontrolled T2DM (46.7%; 95% CI
40.0–53.4). A recent study by Hosomura et al., also reported that 29.9%
of patients refused insulin therapy when prescribed first time, and refusal
rate was high among those with poorly controlled diabetes (Hb1Ac ≥9%).
Of the patients that declined insulin, 38% of them eventually initiated
treatment, but after a mean time of 790 days.9 This is a very alarming
finding because during this period of poorly controlled diabetes,
patients may develop several crippling or life-threatening complications.
Furthermore, a recent, large, multicentre study from India reported
that in a 9-month period, 64.35% patients with T2DM moved back from
insulin to oral antihyperglycaemic drugs, primarily due to hypoglycaemic
episodes (25.9%), stress (17.1%), fear of injection (10.3%) and cost of
insulin (7.4%).11
The refusal or delaying of insulin initiation is a multifactorial phenomenon.
A systematic review of 19 studies, mostly from Western world, except
one from Pakistan, found that the major patient-related barrier to insulin
initiation was fear of injection. Physicians’ lack of knowledge, training
and experience of timely initiation of insulin, language barrier between
physician and patient, physician’s concern for the risk of hypoglycaemia
and weight gain, lack of resources, (e.g. staff and material), lack of
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Furthermore, in the present study, physicians believed that patients’
inability to afford insulin, needle phobia, lack of knowledge and
self-efficacy of insulin administration, fear of hypoglycaemia, lack of
diabetes educators’ support and motivation, and lack of confidence in
primary physicians are the main barriers contributing to delayed insulin
initiation. Indeed, consistent with these physician perceptions, patients
reported lack of self-efficacy, fear of hypoglycaemia, needle phobia, high
cost of insulin, lack of family support and insulin myths as their main
barriers to initiating insulin in a timely manner.
In order to address the reasons for primary non-adherence to insulin
therapy, we need to look at the gaps in patient education, in addition to
providing support and counselling for self-efficacy-related barriers.4,13,15,24
With regard to barriers relating to cost and perceived lack of benefit of
insulin, it may be possible to address these with social marketing and the
use of modern insulin regimens.24 For example, insulin pen devices are
widely accepted and are associated with greater adherence, improved
outcomes, and lower treatment costs.16 Physician training on various
aspects of diabetes care can help overcome negative perception
barriers to timely initiation of insulin.24 Flexibility in the dosing of insulin;4,13
enhanced quality of physician–patient communication;25 and adequate
time spent by the physician, diabetes nurse or diabetes educator to
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make shared diabetes management decisions,16,26–27 may also help
motivate patients to initiate insulin at the time it is prescribed and adhere
to therapy.

Limitations
The present study was limited to a single tertiary care teaching public
hospital and the majority of participants had low levels of education,
were rural dwellers and from poor socioeconomic backgrounds. Thus,
the sample may not be a true representation of the population from the
region. Therefore, readers are advised to take this into consideration with
respect to generalising the findings to entire diabetes populations of the
region or country.
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