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. Insulin  therapy is the best
treatment choice for patients with
advanced type 2 diabetes mellitus and
suggested for early diabetes. However,
patients commonly postpone insulin
initiation for several reasons.

. This study investigated the
possible factors influencing patient
compliance with insulin therapy vis-a-
vis their perspectives, demographic
characteristics, disease-related factors,
and financial issues in a large sample
population. The results can offer
researchers and physicians a broad
perspective on factors influencing insulin
compliance in the target population.
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Background: Many patients withtype 2 diabetes are uncontrolled
on maximum oral treatment. The early introduction of insulin
can lower diabetes-related complications. This study aimed to
evaluate type 2 diabetes patients’ demographic characteristics,
clinical factors, and attitude toward insulin therapy initiation.
Methods: In the present cross-sectional study, 457 patients were
selected from 12 diabetes clinics in the southern Iranian city
of Shiraz in 2017. Adult patients (>30 y) with type 2 diabetes
indicated to use insulin for the first time (insulin-naive) were
asked to complete a researcher-designed questionnaire. The data
were analyzed using SPSS 19. The relationships between insulin
and the tendency to use insulin, demographic characteristics,
and clinical data were evaluated using the y?or ¢ test and logistic
regression. The significance level was considered at 0.05.
Results: The mean age of the participants was 55.16+8.76 years and
67.4% were female. Despite physician recommendations, 60.2%
of the patients were disinclined to use insulin. Those unwilling to
initiate insulin therapy had more misconceptions. In the multivariate
analysis, the chances of insulin noncompliance were increased by
4.63-fold among the patients without supplementary insurance
(P<0.001), by 2.38-fold among those with a nondiabetic diet
(P=0.002), and by 6.75-fold among the illiterate ones (P<0.001).
Conclusion: Based on the results, the factors affecting insulin
noncompliance in our insulin-naive patients with type 2
diabetes included insurance coverage, illiteracy, and nondiabetic
regimens as well as misconceptions about and irrational fear of
insulin injection. Overall, our results indicate the need for further
education and financial support for patients and health staff.
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Introduction

Diabetes is the most common and serious chronic disease
worldwide with increasing prevalence in the recent decades,’
especially in developing countries.? Diabetes is associated with
several comorbidities and causes several anatomical, structural, and
functional changes that lead to multi-organ dysfunction.® By 2030,
diabetes is estimated to be the seventh leading cause of death.
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The most prominent causes of diabetes-related
mortality and morbidities include micro-and
macrovascular complications,® commonly
found at the time of diagnosis in patients from
developing countries.® Most patients (>90%) suffer
from type 2 diabetes,” and the commonly used
treatment for these patients is oral antidiabetic
agents. However, fewer than 40% of patients
are controlled with oral antidiabetic agents and
complications continue to diminish patients’ quality
of life and life expectancy.® In addition, some oral
antidiabetic agents are contraindicated in some
cases and some may be poorly tolerated.®

Considering the role of insulin resistance and
inadequate insulin secretion as the underlying
mechanism of the development of type 2
diabetes,’ insulin is prescribed in patients
with type 2 diabetes as the most effective
antihyperglycemic agent. It improves insulin
sensitivity and the metabolic abnormality of
diabetes and decreases or eliminates the toxic
effects of hyperglycemia." Given the favorable
effects of insulin, early insulin therapy initiation
is suggested as the best treatment method in
theory;' in clinical practice, nonetheless, it is
still controversial because its costs outweigh its
benefits’® and there is low patient compliance.™

Therapeutic adherence encompasses patient
compliance with medication, diet, exercise, and
lifestyle alterations."*'® In patients with type 2
diabetes, patient adherence to oral medication
seems to be satisfactory,’®'” while compliance
withinsulinis poor.' Thus, itis mandatory to study
the factors affecting nonadherence to insulin, not
least among patients with type 2 diabetes, with
a greater chance of insulin noncompliance than
patients with type 1 diabetes.'® The major factors
for insulin rejection include patient-perceived
barriers, type of the delivery device (pen devices
are associated with better compliance), and cost
of medication/insurance coverage.?°

Noncompliance with insulin initiation is
principally due to psychological perceptions
among insulin-naive patients with type 2
diabetes: 48% of insulin-naive patients perceived
that insulin initiation was in consequence of
inadequate response to previous treatment?'
and the low efficacy and the probable adverse
effects of insulin.??2 As a result, it is crucial to
identify patients with poor compliance and design
strategies to resolve the underlying reasons for
noncompliance. Although it is determined that
patient perspective is the main factor underlying
noncompliance with insulin, it can vary based
on financial factors, sociocultural and emotional
beliefs, and demographic differences.?® It is,
therefore, vitally important that this issue be
subjected to rigorous scrutiny in each community.
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The present study aimed to evaluate insulin-
naive type 2 diabetes patients’ demographic
characteristics, clinical factors, and attitude with
respect to nonadherence to insulin injection with
a view to emphasizing the fundamental role of
insulin in the treatment of type 2 diabetes and
the factors affecting insulin compliance in this
group of patients.

Patients and Methods

In the present cross-sectional study, all patients
who referred to 12 diabetes clinics in the southern
Iranian city of Shiraz in 2017 were evaluated.
The study design was approved by the Ethics
Committee of Shiraz University of Medical
Sciences (code: IR.SUMS.REC.1395.51084).
Before recruitment in the study, the participants
received a thorough explanation of the design
and objectives of the study and those willing to
participate provided written informed consent.

Among 8376 diabetic patients referring to the
center during the study period, 457 patients were
selected according to the sample size calculated
based on studies considering a rejection rate of
insulin of 25%, 95% confidence interval, error of
0.05, and design effect of 1.7.

The inclusion criteria for assessing eligible
patients included in the study consisted of a
minimum age of 30 years; diagnosis of type 2
diabetes; consumption of oral drugs to control
diabetes on maximum doses according to
the guidelines of the National and American
Diabetes Association (ADA);?* not having ever
received any form of insulin (being insulin-
naive); having the indication to use insulin for
having HbA1c levels equal to or greater than
7.5% (58 mmol/mol); experiencing a diabetes-
induced complication such as nephropathy,
cardiovascular event, retinopathy, and diabetic
foot; and physician recommendation to use
insulin. Pregnant or lactating women were
not included in the study, and patients who
became pregnant during the study period were
excluded. In addition, after initial assessment by
the physician, patients with dementia or severe
mental illnesses such as depression were
excluded from the study.

Patients who met the inclusion criteria were
selected via the convenient sampling method
and were informed about the instrument used
in this study, which was a questionnaire. The
questionnaire was designed by the researchers
based on the expert opinion of clinical specialists
and epidemiologists, and after a thorough
literature review. It was completed by a trained
nurse through face-to-face interviews with
the patients. After completing the questions,
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the nurse would read them to the patient to
check whether it was correctly and completely
completed.

The questionnaire was comprised of 2
parts. The first part encompassed demographic
information such as gender, age, place of
residence, educational level, marital status,
and insurance coverage as well as the patients’
height, weight, waist circumference measured
according to the standard protocols, body mass
index calculated and categorized based on the
guidelines of the World Health Organization,?®
and clinical information on the duration of
diabetes, level of HbA1c (% and mmol/mol) in
the past 6 months, any diabetes-associated
complication, recommended duration of
insulin use, diet status, daily physical activities
(recorded as high, low, or moderate),?® visiting
nutrition consultants, and desire to start insulin
therapy. The second part of the questionnaire
contained 28 questions on the reasons for
insulin noncompliance, which was designed in
2 dimensions. The first dimension comprised
factors other than insulin (sociocultural factors)
and the second dimension covered factors
related to insulin, which were scored based on
a 5-point Likert scale as follows: (1) strongly
disagree, (2) disagree, (3) undecided, (4) agree,
and (5) strongly agree.

The validity of this questionnaire at the
beginning and after the initial design was
determined through a review by 5 professors,
epidemiologists, and experts on diabetes at
Shiraz University of Medical Sciences and their
comments were applied in the questionnaire. All
of the experts approved the questionnaire after
the application of the recommended changes.

The reliability and the internal consistency
of the questionnaire were evaluated using test—
retest and Cronbach’s alpha. First, the reliability
was estimated via the test-retest method. In
other words, the questionnaire was completed
by 20 patients with type 2 diabetes who referred
to the Diabetes Center of Motahhari Clinic,
Shiraz, and was subsequently completed by the
same patients after 2 weeks. The reliability of
the questionnaire was estimated at 0.91 and the
Cronbach’s alpha was calculated at 0.92.

The relationships between insulin and
the tendency to use insulin, demographic
characteristics, and clinical data were evaluated
using the x? or the t test. Alogistic regression
model was employed to evaluate the effects
of the demographic characteristics and the
clinical variables on the tendency to use insulin.
Analysis was conducted in this model via the
forward Wald method. Following data collection,
statistical software SPSS, version 19, was used
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(IBM SPSS Statistics for Windows, Armonk,
NY: IBM Corp.). The significance level was
considered at 0.05.

Among the 457 adult patients with diabetes
recruited into the current study, 67.4% (n=308)
were female and the mean age of the participants
was 55.16+8.76 years. The mean duration of
diabetes was 10.4315.79 years, and the mean
HbA1c level was 8.92% (74 mmol/mol).

The medications used for diabetes control,
as well as the anthropometric and demographic
characteristics, are shown in table 1.

The most common complication was
hypertension (62.6%), followed by nephropathy
in 31.1% of the study population, cardiovascular
events in 22.8%, and retinopathy in 32.4%.
Diabetic foot was present only in 11.8% of the
patients. Only 53.8% of the study population
had 1 complication, while 2 simultaneous
complications and more than 3 concurrent
complications were observed in 32.2% and 14%
of the patients.

Apropos of insulin compliance, 60.2%
of the patients were disinclined to use
insulin, despite the recommendation of their
treating physician. Avariety of variables
were significantly associated with patient
compliance with insulin use such as age,
gender, marital status, educational level,
place of residence, supplementary insurance,
consulting nutritionists, diet, and physical
activities (P<0.001), as well as the duration of
diabetes (P=0.025). Among these factors, only
the duration of insulin use as suggested by the
treating physician did not have a statistically
significant association with patient compliance
with insulin use (P=0.306) (table 2).

As is demonstrated in table 2, the female
patients, unmarried patients, and those living in
rural areas were more reluctant to use insulin.
Additionally, the likelihood of nonadherence to
insulin use was significantly higher among the
patients who did not consult a nutritionist and did
not keep the diabetic diet, as well as among those
without regular physical activities (P<0.001).

Our multivariate logistic regression demonstrated
not having supplementary insurance, being
illiterate, and having a routine family diet
(nondiabetic) increased the chance of
noncompliance (table 2).

Considering the scores of the second part of
the questionnaire, as is demonstrated in table 3,
the participants who were reluctant to use
insulin scored all the questions higher in both
dimensions (insulin-related and sociocultural
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Table 1: Demographic and clinical characteristics of the participants

Factors affecting insulin compliance

Qualitative Characteristics No. (%) Quantitative Characteristics Mean*SD

Gender Age (y) 55.16+8.76
Woman 308 (67.4) Range (min-max) 49.00 (34.00-83.00)
Man 149 (32.6)

Marital status Duration diabetes (y) 10.4345.79
Unmarried 107 (23.4) Range (min-max) 30.00 (2.00-32.00)
Married 350 (76.6)

Educational level Duration of insulin, as suggested by the 3.40+2.50

physician (mon)
lliterate 136 (29.8)
Non-academic 244 (53.4)
Academic 77 (16.8) Range (min-max) 23.00 (1.00-24.00)

Place of residence Height (cm) 166.42+8.35
Rural 73 (16.0) Range (min-max) 49.00 (140.00-189.00)
Urban 384 (84.0)

Supplementary insurance Weight (kg) 73.47+11.02
No 349 (76.4) Range (min-max) 77.00 (48.00-125.00)
Yes 108 (23.6)

Consulting nutritionist BMI (kg/M2) 26.46+2.93
No 281 (61.5) Range (min-max) 22.3 (18.5-40.4)
Yes 176 (38.5)

Diet Waist/hip ratio:

Normal family diet 362 (79.2) Men 1.12+0.07
Diabetic regimen 95 (20.8) Women 0.88+0.03

Physical activities HbA1c (%) 8.92+1.01
Irregular 364 (79.6) Range (min-max) 6.30 (7.50-13.80)
Regular (>50 min/d) 93 (20.4)

BMI (kg/M?) HbA1c (mmol/mmol) 74
Normal 129 (28.2) Median (range) 45 (69)
Overweight 283 (61.9)

Class 1 obesity 36 (7.9)
Class 2 obesity 9.0 (2.0)

Medications

Metformin 457 (100)
Glibenclamide 295 (64.6)
Acarbose 148 (32.4)

Aspirin 114 (24.9)

Complications
Nephropathy 142 (31.1)

Cardiovascular events 104 (22.8)
High blood pressure 286 (62.6)
Retinopathy 148 (32.4)
Diabetic foot 54 (11.8)
Just 1 complication 246 (53.8)
2 complications 147 (32.2)
3 or more complications 64 (14.0)
BMI: Body mass index
factors) with a mean score of higher than 3.5 Discussion ]

in almost all the questions (P<0.001). After
comparing the mean scores of the items in
the questionnaire, we compared the total
mean score between the unwilling and willing
patients with respect to insulin therapy initiation
(figure 1).
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We studied 457 patients, mainly consisting
of women (67.4%), with type 2 diabetes who
were eligible to receive insulin for the first time
(after taking oral drugs for several years) due
to uncontrolled glycemic state (HbA1c levels
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Table 2: Univariate analysis and multivariate logistic regression analysis predicting hypothetical noncompliance with insulin

injection

Variable Univariate Analysis* Multivariate Analysis**
OR%t 95% CI P ORt 95%CI P

Gender 0.0492 0.887

Man

Woman 1.48 (1.23-2.05) 1.09  (0.51-1.50)
Marital status <0.001 0.125

Married

Unmarried 2.66 (1.89-4.36) 1.32  (0.75-2.33)
Educational level <0.001

Academic

Non-academic 6.25 (4.28-7.78) 1.79  (1.08-2.95) 0.022

lliterate 12.06 (9.18-16.25) 6.75 (3.08-14.76)  <0.001
Place of residence 0.0022 0.703

Urban

Rural 2.48 (1.98-3.42) 1.08  (0.56-2.09)
Supplementary insurance <0.0012

Yes

No 8.96 (6.50-15.22) 463  (2.60-8.25) <0.001
Consulting nutritionist <0.001 0.174

Yes

No 2.83 (1.46-3.58) 1.28  (0.68-2.18)
Diet <0.0012

Diabetic regimen

Normal family diet 3.57 (2.18-6.48) 238  (1.38-4.09) 0.002

Physical activities <0.0012 0.102

Regular (>50 min/d)

Irregular 3.20 (2.36-6.88) 1.79  (1.23-3.05)
Quantitative characteristics Group 1 Group 2 P
Age (y), mean £ SD| 53.92+8.94 55.9848.55 0.014° 0.99 (0.97-1.01) 0.232
Duration of diabetes (y), mean + SD| 9.69+5.58 10.93+5.89 0.025° 1.02  (0.96-1.06) 0.395
Duration of insulin use (mon), suggested by the  3.54+3.41 3.30+£1.65 0.306° - - -

physician, mean + SD

*P value based on the %2 and t test; **P value based on logistic regression; ®Results of the y? test; ®"Results of the  test;
Group 1: The group willing to start insulin; Group 2: The group unwilling to start insulin

27.5%) and diabetes-induced complications,
despite taking oral drugs for several years (mean
duration=10.43+5.79 y). The mean age of the
study population was 55.16+8.76 years, and the
mean HbA1c level was 8.92% (74 mmol/mol).
The results showed a high prevalence of insulin
therapy refusal in our study patients (60.2%),
despite the recommendation of their treating
physician.

The percentage of nonadherence to insulin
therapy in patients with type 2 diabetes varies
among the studies in the existing literature.
A study on 1400 insulin-naive type 2 diabetes
patients in a western country found that 17.2%
were unwilling to start insulin and 34.7% were
ambivalent (i.e., 48% of the patients were willing
to start insulin),?” while in the present study,
fewer than 40% of the patients were willing
to commence insulin therapy. The disparities
in the results may be due to sociocultural and
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financial differences among nations as well as
demographic dissimilarities among the samples
recruited in different studies (e.g. male-to-female
ratio of the included population and duration of
diabetes).

A review study previously reported that the
rate of patient compliance differed between the
insulin-naive and insulin-experienced patients
and that the patients with prior insulin experience
had fewer injection-related concerns about the
burden of insulin progression than their insulin-
naive counterparts.®® Another investigation
revealed that the insulin-experienced patients
had greater fear of the adverse effects of
insulin and weight gain, whereas the insulin-
naive patients had greater fear of needles and
injection-related difficulties,?® which is concordant
with the results of the present study, revealing
that the most important insulin-related factors in
the insulin-naive patients were fear of needles

Iran J Med Sci May 2019; Vol 44 No 3
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Table 3: Comparison of the responses to the items in the questionnaire on insulin compliance in patients with type 2 diabetes

between the willing and unwilling patients

Dimensions and Factors Affecting Group Willing to Group Unwillingto P
Insulin Rejection Start Insulin* Start Insulin*
Mean*SD (n=182) Mean*SD (n=275)
First dimension: Experiences of others regarding 2.02+0.67 3.97+0.83 <0.001
Non-insulin (sociocultural) insulin
factors
| hear that insulin can hurt family 2.04+0.66 3.93+0.90 <0.001
members because of needle use.
Dependence on others due to insulin 2.03+0.84 4.17+0.83 <0.001
use
Others’ expressed regrets about 1.88+0.79 3.89+0.90 <0.001
taking insulin
Believing that insulin is addictive 2.02+0.96 3.83+0.80 <0.001
Some people believe that insulin is 1.62+0.74 3.74+0.86 <0.001
less efficient than oral medication
Threatening behavior of physicians 2.42+1.01 3.49+1.09 <0.001
Preferring complementary 2.1840.86 4.22+0.87 <0.001
medicine (e.g., acupuncture and
herbal medicines)
Waiting for a new treatment method 2.31+0.85 3.43+0.80 <0.001
Believing that it is not necessary to 1.68+0.91 3.94+0.74 <0.001
start insulin treatment
Difficulty in injection due to aging and 1.95+£0.87 3.53+0.96 <0.001
disability
Being alone 1.81+0.80 3.25+0.90 <0.001
Embarrassment, especially in public, 1.59+0.71 3.09+1.03 <0.001
because of the use of insulin
Social stigma attached to insulin use 1.51+0.70 3.01£1.05 <0.001
and abhorrence thereof
Believing that there is no more hope 1.47+0.59 3.32+0.96 <0.001
of recovery after insulin use
Believing that insulin impairs 1.44+0.58 3.00+0.94 <0.001
children’s future
first dimension (16 items)} 29.95+6.49 57.81+6.43 <0.001
Second dimension: Additional costs caused by taking 2.47+1.08 3.82+0.79 <0.001
Insulin-related factors insulin
Difficulty of keeping insulin 2.17+0.86 4.00£0.69 <0.001
Inconveniency of carrying needles 2.16+0.89 4.10£0.70 <0.001

and syringes and keeping insulin
cool, especially on trips

Variability of insulin types and 2.13+0.69 4.04+0.70 <0.001
forgetting insulin injections

Pain, injuries, and bruises at the 2.23+0.94 3.98+0.63 <0.001
injection site

Believing that insulin injection leads 2.23+0.82 3.38+0.82 <0.001
to renal failure

Infection or other complications after 2.09+0.64 3.73+0.73 <0.001
injection

Coma due to an unbalanced use 2.12+0.70 3.73+0.76 <0.001
of insulin and severe drop in blood

sugar

Sudden death caused by taking 2.01+0.71 3.56+0.88 <0.001
insulin

Difficulty of learning the correct 2.08+0.82 4.23+0.82 <0.001
method of injection

Fear of correct injection method and 2.08+0.87 4.29+0.82 <0.001
dosage

Fear of needles 2.02+0.94 4.19+£1.06 <0.001
Total second dimension (12 items)$ 25.78+5.82 47.05+5.92 <0.001
Total of both dimensions (28 items)! 55.73+11.08 104.86+11.47 <0.001

*Scores from 1 to 5; fRange of 16 to 80; SRange of 12 to 60; 'Range of 28 to 140
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Figure 1: Overall spectrum of agreement (%) with the factors that can foster reluctance to commence insulin therapy.

and difficulty in learning the correct method of
injection. Similarly, another study suggested that
fewer injections and more user-friendly devices
such as insulin pens could augment the chance
of insulin compliance among insulin-naive
patients.*

The results of the present study also
revealed that among sociocultural factors
affecting patients’ unwillingness to start insulin,
the belief that it is not necessary to commence
insulin treatment played an important role
besides the fear of social rejection. Therefore,
involving patients in their treatment process,
considering their concerns, and explaining the
progressive nature of diabetes and the value of
insulin can be effective education strategies.®’
Also deemed an effectual educational method
for the improvement of patient compliance is
the education of insulin-naive patients with
type 2 diabetes about the disease and its
complications, benefits of insulin, correct insulin
injection method, and user-friendly insulin
injection devices.?®%:%2 |n view of the favorable
perspective of patients with type 2 diabetes with
the experience of insulin injection?®® and the
efficacy of peer-group education in diabetes self-
care,® it can be argued that the peer education
of insulin-naive patients by insulin-experienced
patients can be an effective measure to increase
their adherence to insulin therapy. Nevertheless,
even effective educational methods cannot
completely eliminate the rate of patient
noncompliance with insulin.?® According to the
results of the present study, the main issues vis-
a-vis insulin therapy refusal were false beliefs,
irrational fears, and misconceptions, known as
needle/injection phobia.?*%® Consequently, it is
essential to determine the fundamental factors
underlying such perspectives in patients.

In the present study, aside from the patient-
related factors and sociocultural factors affecting
the patients’ perspective on insulin initiation,
we investigated the demographic, financial,
and disease-related factors and found that the
patients without supplementary insurance had
a 4.63-fold increased chance of being reluctant
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to use insulin. This finding is consistent with
previous research, indicating income and health
insurance as effective factors in the compliance
of patients with the treatment for type 2
diabetes.*¥” Hence, patient-friendly insulin
devices and insulin types with fewer injections
that are under insurance coverage can enhance
patient compliance in the target population.

In addition, studies have revealed that
attachment to lifestyle modification plays
an important role in diabetes control and
nonadherence to lifestyle recommendations
in patients with type 2 diabetes can affect
the treatment outcome,' which chimes in with
the results of the present study inasmuch as the
patients with a nondiabetic diet had a 2.38-fold
increase in the likelihood of reluctance to use
insulin. Such findings highlight the significant
role of education of type 2 diabetes patients
in relation to diet and other lifestyle changes.
Moreover, we found a 6.75-fold increased
chance of insulin initiation refusal among our
illiterate patients, which emphasizes the need
for designing simple and easy-to-understand
educational materials for the illiterate diabetic
population.® As previous investigations have
reported poor glycemic control among diabetic
patients, it is necessary that physicians pay
greater attention to illiterate patients and bring
to bear more patience in their education with a
view to attaining favorable treatment results.3%4°

As evidence suggests, patients with type 2
diabetes have lower insulin compliance
than patients with type 1 diabetes,’”® and
among patients with type 2 diabetes, insulin-
naive patients tend to exhibit less willingness
to initiate insulin therapy than patients with the
experience of insulin injection.?82 Accordingly,
this target group (insulin-naive patients with
type 2 diabetes) requires great attention.

First and foremost among the limitations of
the present study is that the data were obtained
only from public, and not private, diabetes centers.
Needless to say, this limits the generalizability
of the results to the whole Iranian population,
although the selected diabetes clinics were referral
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centers. Moreover, the fact that the study design
was cross-sectional precluded the extrapolation of
causative relations and the results were presented
as mere associations. It is critical that the origin of
patient misconceptions in regard to insulin therapy
be fully explored in order that guidelines can be
devised on how to prevent fear of insulin among
diabetic patients. Indeed, as some patients in
the current study stated, sometimes treating
physicians tend to discourage their patients from
insulin use in favor of oral therapy. One salient
omission in the list of reasons for insulin rejection
was insulin-induced obesity, which is absent in
table 3. We recommend that this omission be
addressed in future studies.

Conclusion

In light of the findings of the present study, we
conclude that factors responsible for insulin
noncompliance among insulin-naive patients
with type 2 diabetes include insurance coverage,
illiteracy, nondiabetic diet regimens, and fear of
insulin injection or insulin-phobia, all of which
indicate the need for patient education and
financial support.
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