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Objective: We aimed to evaluate adherence to insulin treatment in terms of treatment persistence
and daily adherence to insulin injections among insulin-naive type 2 diabetic patients initiating
insulin therapy with basal (long acting), basal-bolus, and premixed insulin regimens in a tertiary
endocrinology outpatient clinic.

Methods: A total of 433 (mean age of 55.5+13.0 years; 52.4% females) insulin-naive type 2
diabetic patients initiated on insulin therapy were included in this questionnaire-based phone
interview survey at the sixth month of therapy. Via the telephone interview questions, patients
were required to provide information about persistence to insulin treatment, self-reported
blood glucose values, and side effects; data on demographics and diabetes characteristics were
obtained from medical records.

Results: Self-reported treatment withdrawal occurred in 20.1% patients, while 20.3% patients
were nonadherent to daily insulin. Negative beliefs about insulin therapy (24.1%) and forgetting
injections (40.9%) were the most common reasons for treatment withdrawal and dose skipping,
respectively. Younger age (49.5+15.0 vs 56.4£12.0 years) (P=0.001) and shorter duration of dia-
betes (4.844.3 vs 8.816.3 years) (P=0.0008) and treatment duration (5.2+2.4 vs 10.7+2.4 months)
(P=0.0001) were noted, respectively, in discontinuers vs continuers. Basal bolus was the most
commonly prescribed insulin regimen (51.0%), while associated with higher likelihood of
skipping a dose than regular use (61.3% vs. 46.0%, P=0.04).

Conclusions: Persistence to insulin therapy was poorer than anticipated but appeared to be
higher in patients with the basal bolus regimen. Negative perceptions about insulin therapy
seemed to be the main cause for poor adherence in our cohort.

Keywords: type 2 diabetes, insulin treatment adherence, basal-bolus insulin regimen, premixed
insulin regimen

Introduction
Insulin therapy is underutilized due to easily avoidable challenges to clinicians, patients,
and the health care system in type 2 diabetes treatment.!

Initiation, adherence and persistence have been considered amongst the critical
accomplishments in effective insulin therapy, which requires involvement of both
patient and the health care provider.? Accordingly, reluctance of physicians to initiate or
intensify insulin therapy despite the recognition of the problem as well as poor adherence
to insulin among patients, which ranges from 60% to 65%, have been indicated to sub-
stantially limit the real-world clinical effectiveness of exogenous insulin therapy.**

Consequently, despite the proven efficacy, omission of insulin therapy and thereby,
prolonged periods of poor glycemic control have remained a clinical care challenge
in diabetes, closely linked to negative clinical outcomes, including increased severity
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and progression of macrovascular and microvascular
complications.” !

The barriers towards insulin therapy have been associated
with easily avoidable challenges related to clinicians, patients,
and the health care system in diabetes management. Therefore
efforts to overcome the stigmatization of insulin use and thus
patient-related challenges gain importance in diabetes manage-
ment, for better patient adherence and self-management.'!!

Data from the multinational Global Attitudes of Patients
and Physicians in Insulin Therapy (GAPP) survey revealed that
insulin omission/nonadherence was reported to be highest in
Turkey, followed by the USA, People’s Republic of China and
Japan, and lowest in France, Germany, UK and Spain;*'? how-
ever, no country-specific data are available in Turkey consider-
ing the adherence to insulin therapy and reasons for treatment
withdrawal in insulin-naive type 2 diabetes patients.

Therefore, the present single-center study was designed to
evaluate adherence to insulin treatment in terms of treatment
persistence and daily adherence to insulin injections among
insulin-naive type 2 diabetic patients initiating insulin therapy
with basal (long acting), basal-bolus, and premixed insulin
regimens. Secondary objectives were to determine risk factors
for treatment withdrawal and daily insulin nonadherence.

Methods
Study population

Of 807 insulin-naive type 2 diabetes patients initiated on
insulin therapy at the Marmara University School of Medi-
cine Endocrinology outpatient clinic between October 2010
and October 2011, 433 patients (mean * standard deviation
[SD] age of 55.5+13.0 years; 52.4% females) who were able
to be phone-interviewed 6 months after the initiation of insu-
lin treatment and who met the inclusion criteria of the study
were included in this questionnaire-based, cross-sectional
survey. All patients included in the study were initiated on
insulin pen therapy and trained with a structured program
by the same registered diabetes nurse educator. Patients with
gestational diabetes, steroid dependent diabetes, and type-1
diabetes were excluded from the study.

Verbal informed consent was obtained from each subject
following a detailed explanation of the objectives and pro-
tocol of the study which was conducted in accordance with
the ethical principles stated in the Declaration of Helsinki
and approved by Marmara University Faculty of Medicine’s
Ethics Committee.

Data collection and study parameters
A questionnaire was applied via phone interview and among
continuers, included questions about: omission/nonadherence;

self-reported blood glucose values (within the past month
and, if present, within the past week); characteristics of
ongoing insulin treatment (type, ie, basal bolus vs premixed
vs basal insulin; and dosage) and self-injection (yes/no);
problems related to injection administration (discomfort/
pain/itching at injection site) (yes/no); change in dosage
(yes/no); skipped dose(s) for at least once a week (yes/no);
the number of skipped doses and most commonly skipped
dose (morning/noon/evening/night) within the last 3 months;
longest duration of skipping; and finally, reasons for dose
skipping (forgetting [yes/no], hypoglycemia [yes/no]), drug
unavailability (yes/no), consideration of injection unneces-
sary (yes/no), inability to eat (yes/no), and adverse events,
such as hypoglycemia and weight gain); among nonper-
sistent patients, the reasons for treatment discontinuation
were recorded, including: hypoglycemic events (yes/no),
normalization of blood glucose levels (yes/no); physician
decision (yes/no); family influence (yes/no); workload/
workplace conditions (yes/no); weight gain (yes/no); chal-
lenges in drug procurement (yes/no); allergic side effects
(yes/no); fear of injection/bleeding (yes/no); unwillingness
to use without indication (yes/no); concern about becoming
dependent on insulin (yes/no); and/or negative beliefs about
insulin therapy (yes/no).

Data on patient demographics, literacy rate, duration of
diabetes, diabetes education, first insulin regimen, and dos-
age and glycemic parameters were obtained from medical
records. Mean values for fasting blood glucose and postpran-
dial blood glucose were calculated based on self-reported
measurements in the past week and/or past month, as were
glycated hemoglobin (HbA ) values.

Persistence and daily insulin adherence
This study focused on evaluating persistence and daily
insulin adherence. Persistence was evaluated during the
6 months and was defined as the time from therapy initiation
to discontinuation. Daily adherence to insulin was defined
as the extent to which a patient acts in accordance with the
prescribed interval and dose of a dosing regimen.!

Based on these definitions, the discontinuation of treat-
ment after beginning was considered to be the cutoff point
for nonpersistence, while for daily insulin adherence, skip-
ping of at least one injection in a week was considered as
nonadherence to insulin injections.

Statistical analysis

Statistical analysis was made using computer software
(GraphPad InStat 3.0; GraphPad Software, Inc., San Diego
CA, USA). The chi-square test was used for the comparison
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of categorical data, while Student’s 7-test and analysis of
variance (ANOVA) were used for the parametric variables.
Data were expressed as mean + SD, minimum—maximum,
number and percent, where appropriate. P<<0.05 was con-
sidered statistically significant.

Results
Patient demographics and baseline

characteristics

The data collected from medical records on baseline demo-
graphic characteristics and glycemic parameters and type of
prescribed insulin regimen are shown in Table 1.

Basal bolus was the most commonly prescribed insulin
regimen, as reported in 51.0% of patients, followed by basal
insulin (NPH, detemir, or glargine) in 26.0%, and premixed
regimen in 22.0%.

Persistence to insulin treatment
Nonadherence to insulin therapy was noted in 44.3% (n=192)
of patients, including all-cause treatment discontinuation
(24.0% [n=104]) and nonadherence to daily insulin (20.3%
[n=88]). Treatment withdrawal occurred in 87 (20.1%)
patients, excluding deaths (n=17), being mainly at patients’
discretion (75.9%) and due to negative beliefs (risk of
dependency and weight gain) about insulin therapy (24.1%).
Nonpersistence was based on physician’s decision in 13.7%
of cases, while insulin-related adverse events (major hypo-
glycemia, allergic skin reaction, and leg edema) accounted
for 8.0% (n=7) of treatment withdrawals (Table 2).
Patients nonpersistent to insulin treatment were younger
(P=0.001) and had a shorter diabetes duration (P=0.0008)
compared with the persistent group. No difference was noted

Table | Baseline patient characteristics

Demographics

Age (year) 55.5+13.0
Sex, n (%)
Female 227 (52.4)
Male 206 (47.6)
Diabetes duration (years) 8.716.6
Glycemic parameters
Fasting blood glucose (mg/dL) 150.0+62.0
Postprandial blood glucose (mg/dL) 195.0£77.0
HbA (%) 11.2£1.5
Prescribed insulin regimen, n (%)
Basal bolus (NPH, detemir, glargin regular, 220 (51.0)
lispro, glulisin or aspart)
Basal insulin (NPH, detemir, or glargine) 112 (26.0)
Premixed (30/70, 50/50 or 25/75) 95 (22.0)
Short acting (Regular human, lispro, glulisine or aspart) 6 (1.0)

Note: Values are expressed as mean + SD unless otherwise specified.
Abbreviations: HbA‘c, glycated hemoglobin; SD, standard deviation.

Table 2 Questionnaire data on insulin treatment related items

Blood glucose monitoring (n=250), n (%)

Self-monitoring via glucometer 230 (92.0)

Monitoring at hospital 20 (8.0)
Administration of insulin pen (n=329), n (%)

Self-injection 257 (78.1)

By others 72 (21.9)
Evaluation of injection procedure (n=320), n (%)

Painless 278 (87.0)
Causes itching at the injection site 42 (13.1)
Nonadherence, n (%) 192 (44.3)

Nonpersistence® 104 (24.0)

Daily insulin nonadherence 88 (20.3)

All-cause treatment discontinuation, n (%)
Including deaths 104 (24.0)
Excluding deaths 87 (20.1)
Reasons for treatment discontinuation,” n (%)

Patient-related 66 (75.9)
Negative beliefs (risk of dependency, weight gain) 21 (24.1)
about insulin therapy
Preference of oral medication 18 (20.6)
Normalization of blood glucose levels 16 (18.3)
Fear of injection/bleeding 5(5.7)
Influence of family members and friends 6 (6.8)

Physician-related 12 (13.7)

Adverse events 7 (8.0)
Major hypoglycemia 2(23)
Allergic skin reaction 3 (3.5)
Leg edema 2(2.3)

Challenges in drug procurement 2(22)
Reasons for dose skipping (n=88), n (%)
Forgetting 36 (40.9)
Hypoglycemia 8 (9.0)
Normalization of blood glucose 5(5.6)
Drug unavailability 8 (9.0)
Feeling good/consideration of injection unnecessary 20 (22.7)
Workload 7(7.9)
Inability to eat 4 (4.5)

Note: #Based on treatment withdrawal in 87 patients after exclusion of 17 deaths.

between two groups in terms of sex, literacy rate, and HbA
values (Table 3).

No difference was noted between insulin regimens in
persistent patients in terms of age, sex, and diabetes dura-
tion (Table 4).

The insulin dosage in persistent patients at baseline as
well as after 10.712.4 months was determined to be higher in
basal bolus regimens as compared with premixed and basal
insulin regimens (P<<0.0001), despite an increase in dosage
of premixed and basal insulin regimens during follow-up
(Table 4).

Adherence to daily insulin

Among persistent patients, patients who were adherent to
daily insulin were determined to have lower values for daily
insulin dose (P=0.03) and self-measured postprandial blood
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Table 3 Characteristics of patients persistent or nonpersistent with insulin treatment
Insulin treatment P-value
Persistent patients (n=329) Nonpersistent patients (n=104)
Age (year) 56.4+12.0 49.5+15.0 0.0017%
Sex (F/M), n 179/150 48/56 0.5¢
Literacy, n (%) 197 (60.0) 60 (58.0) 0.4
Diabetes duration (year) 8.8+6.3 4.844.3 0.00081*
HbA (%) 10.1£1.8 10.4£2 0.4t
Treatment duration (months) 10.742.4 52424 0.0001*

Notes: Values are expressed as mean * SD unless otherwise specified. fStudent’s t-test. *Chi-square test. *Significant.

Abbreviations: HbAI:’ glycated hemoglobin; SD, standard deviation.

glucose levels (P=0.04) compared with nonadherent patients.
A significant association was also noted between the type of
insulin regimen and the overall likelihood of skipping a dose.
Treatment adherence was better in terms of dose skipping in
patients using premixed insulin and basal insulin as compared
with basal bolus regimen (P=0.04) (Table 5).

Nonadherence to daily insulin injections for consecutive
days (2-5 days) was noted in 9.4% of patients. Patients who
skipped insulin injections for more than a day were reported
to be on basal bolus (52.0%), basal insulin (29.0%), and
premixed insulin (19.0%) regimens. Participants reported
forgetting both bolus and basal insulin doses and often felt
uncertain about whether, when, and how much insulin they
had taken. The major reasons for forgetting were disruptions
to their daily routine, distraction by social events, minor
interruptions, and “being busy”.

Overall, 88 (20.3%) patients skipped doses, with forget-
ting injections (40.9%) and considering treatment unnec-
essary since feeling good (22.7%) as the most commonly
identified reasons (Table 2).

Other clinical variables with respect to

insulin regimens
All patients were given a glucometer. Self-monitoring of
blood glucose using the glucometer was reported by 92.0%

of patients, while 8.0% preferred to have blood glucose
measurements at hospital. Self-injection of insulin pen
was identified by 78.1% of patients. Of 320 patients with
data on evaluation of injection procedure, the injection was
identified to be painless by 87.0%, while considered to be
associated with itching at the injection site by 13.1% of
patients (Table 2).

The self-reported rate for minor hypoglycemia was
significantly higher with the basal bolus regimen than with
premixed and basal insulin regimens (62.3% vs 54.1% and
50.0%, respectively) (P<<0.05).

When considered according to insulin regimens, the num-
ber of follow-up visits attended by patients on a premixed
insulin regimen (1.510.7) was significantly lower than for
those on basal bolus (2.0+1.2) and basal (2.1£0.2) insulin
regimens (P=0.03) (Table 4).

Discussion

Our findings in a cohort of insulin-naive type 2 diabetes
patients initiated on insulin revealed poor persistence and
adherence to insulin therapy. The basal bolus regimen was
the most commonly initiated insulin regimen in our center
and was associated with significantly higher dropout rates
in the short term and the increased likelihood of skipping
insulin injections

Table 4 Demographic and clinical variables in continuers according to insulin regimen

Basal bolus Premixed Basal insulin P-value

(n=162) (n=85) (n=78)
Sex (F/M), n 87/75 45/40 47131 0.09+
Age (year) 55.1%11.9 56.0+10.5 59.143.2 0.059¢
Diabetes duration (year) 8.416.3 8.616.8 8.216.0 0.5t
Daily insulin dose (IU/day) 54.5+24.1 39.3£18.0 19.611.4 <0.00011
Fasting blood glucose (mg/dL) 153.5+66.6 148.2+44.8 131.4+49.0 0.03t
Postprandial blood glucose (mg/dL) 181.0+73.0 166.0+54.0 197.0+74.0 nst
Number of follow-up visits performed 2.0+1.2 1.5+0.7 2.1+0.2 0.03f
Minor hypoglycemia, n (%) 101 (62.3) 46 (54.1) 39 (50.0) <0.05%
Major hypoglycemia, n (%) 4 (24) 4(4.7) 4 (5.1) 0.5¢

Notes: Values are expressed as mean * SD unless otherwise specified. 'ANOVA. *Chi-square test.

Abbreviations: ANOVA, analysis of variance; SD, standard deviation.
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Table 5 Characteristics of the type 2 diabetic patients persistent with insulin therapy, in terms of skipping doses

Skipping doses P-value
Yes (n=88) No (n=241)
Age (years) 54.0£10.5 57.2£12.0 0.037*
Sex (F/M), n 42/46 139/102 0.5¢
Diabetes duration (year) 7.6%5.5 9.616.7 0.07¢
Daily insulin dose (IU/day) 46.9124.0 40.2424.0 0.037*
Insulin regimen, n (%)
Basal bolus 54 (61.3) 111 (46.0) 0.04+*
Premixed 20 (22.7) 58 (24.0)
Basal insulin 14 (15.9) 72 (27.3)
Fasting blood glucose (mg/dL) 153.7463.0 146.5+57.0 0.307
Postprandial blood glucose (mg/dL) 191.5+65.0 179.6+72.0 0.041%
Onmitting dose for > day (2-5 days), n (%) 8(9.4) - -

Notes: Values are expressed as mean * SD unless otherwise specified. {Student’s t-test. *Chi-square test. *Significant.

Abbreviation: SD, standard deviation.

Insulin omission has been widely reported worldwide,
varying from 19.9% in France to 42% in the United States and
44% in Japan.'®!'* According to the multinational GAPP survey,
insulin omission/nonadherence was reported to be highest in
Turkey, followed by the USA, People’s Republic of China, and
Japan, and lowest in France, Germany, UK, and Spain.®!?

Our findings are in line with a previous report of poor
patient adherence in insulin therapy" and in concordance
with the data from past studies indicating one in three insulin-
naive patients who are prescribed insulin never become
ongoing users.'® Our findings also coincide with previous
study showing almost 60% of patients miss injections and
20% miss doses on a regular basis,'” and a level of 16%—49%
persistence at 612 months.'®"°

The basal bolus regimen was the most commonly pre-
scribed insulin regimen in our cohort (51.0%), which agrees
with the consideration of this regimen to be typically used to
maintain blood glucose control within the hospital setting, due
to shorter onset and duration.”®?!' Notably, it was associated
with significantly higher daily insulin dose, higher levels for
fasting blood glucose, higher rate for minor hypoglycemia, and
higher likelihood of skipping an insulin dose among continuers
when compared with premixed and basal insulin regimens.

In fact, unlike our findings, basal bolus insulin therapy has
been reported to minimize postprandial blood glucose excur-
sions, maintain glycemic control, and to lead to the highest
improvements in health-related quality of life,? along with sig-
nificant reductions in proportion of patients with HbA . =9%.*
However, given the diverse duration of diabetes in our cohort,
it should be noted that the superiority of a basal bolus regimen
has been documented in selected patients with long-standing
disease, poorly controlled with other antidiabetic drugs, and

unstable profile.2+2¢

Use of the insulin pen has been associated with lower
rates of hypoglycemia, greater adherence and persistence,
and thereby, greater glycemic control.! Accordingly, while
all patients were on insulin pen therapy, identification of
nonadherence in more than half of our cohort of diabetics
emphasizes the need for further investigation of the deter-
minants of high nonadherence to insulin therapy among
Turkish diabetic patients; this is especially important given
the likelihood of increased severity and progression of
macrovascular and microvascular complications in cases of
omission/nonadherence of insulin therapy.”*!10

Factors related to injection, complexity of the regimen,
and more frequent and inflexible dosing schedules have been
considered to be the key treatment-related barriers to insulin
therapy.>!**"28 Although, most (75.9%) of the treatment with-
drawals in our cohort occurred at the patient’s discretion, the
reasons identified for withdrawal involved negative beliefs
about insulin therapy rather than fears related to injection or
complexity and/or inflexibility of the dosing schedules. This
seems to support the statement that use of insulin pens may
overcome some of the patient-related challenges, including
stigma and fear of initiating insulin therapy.!-3°

Also, the identification of insulin pen injection as a pain-
less procedure by 87.0% of our patients is in line with the
statements that fear of pain ranked fairly low among diabetic
patients®! and that physicians often overestimate the patient’s
fear of injection pain leading to a preemptive decision to
delay or withhold insulin.!

Although all patients in our cohort had structured education
on insulin treatment, negative beliefs about insulin treatment
rather than its complexity and inflexibility were noted as the
main determinants of treatment withdrawal among discontinu-
ers. This suggests that inquiring about and actively listening to
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patients’ beliefs, concerns, and/or fear about insulin therapy
may offer clinicians the opportunity to appropriately address
the patients who will be reluctant to initiate insulin, as well as
any preexisting misconceptions.’*** Of note, it has been stated
that it is less likely that patients choose to be nonadherent and
more likely that they struggle with the constraints placed by
diabetes on their lifestyle.*® Accordingly, increased awareness
of patients about the progressive nature of type 2 diabetes with
the eventual need of insulin therapy is as likely as enhanced
flexibility of insulin therapy to enable better patient adherence
and improved patient outcomes.'343¢

Lack of consensus among national guidelines and rec-
ommendations has been considered to be likely to induce
the clinical inertia observed among clinicians.’° Hence,
given that more than two-thirds of continuers in our cohort
had attended regular follow-up visits and that treatment dis-
continuation was based on a physician decision in 13.7% of
discontinuers, the role of physician-related factors in insulin
adherence should also be emphasized.

Certain limitations to this study should be considered.
First, the relatively small sample size and single-center
design limits the generalization of our findings to the overall
diabetic population. Second, our findings are based on cross-
sectional data on self-reported medication adherence, which
could have been biased by patients’ foreknowledge of their
laboratory results. Third, lack of data on adherence to the
other aspects of diabetes, such as diet and physical activity,
is another possible limitation, which otherwise would extend
the knowledge obtained in the current study. Additionally,
no data are available on diabetic complications, the lack of
which may also interfere with nonadherence. Nevertheless,
despite these certain limitations, given the paucity of the solid
information on the subject, our findings represent a valuable
contribution to the literature.

In conclusion, our findings in a cohort of insulin-naive
type 2 diabetes patients revealed nonadherence to insulin
therapy in almost half of the study population, with treatment
discontinuation and skipping an insulin dose in one-fifth of
the study population. Younger aged patients with shorter dura-
tion of both diabetes and antidiabetic treatment were more
likely to be discontinuers, while the basal bolus regimen was
associated with poorer persistence and adherence to daily
insulin injections. Our findings emphasize the role of negative
beliefs about insulin treatment, rather than its complexity and
inflexibility, in the decision to withdraw from treatment among
discontinuers. Therefore, inquiring about and active listening
to patients’ beliefs, concerns, and/or fears regarding insulin
therapy seem crucial in achieving better adherence and, thus,

improved glycemic control in insulin initiators. This prelimi-
nary study provides evidence needed for further studies on
patients’ attitudes and beliefs about insulin treatment.

Disclosure
The authors report no conflicts of interest in this work.
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