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Objective: The objective of this study is to evaluate the impact of sequential telephonic
interviews on treatment persistence and daily adherence to insulin injections among insulin-naive
type 2 diabetes patients initiated on different insulin regimens in a 3-month period.
Methods: A total of 1,456 insulin-naive patients with type 2 diabetes (mean [standard deviation,
SD] age: 56.0 [12.0] years, 49.1% were females) initiated on insulin therapy and consecutively
randomized to sequential (n=733) and single (n=723) telephonic interview groups were included.
Data on insulin treatment and self-reported blood glucose values were obtained via telephone
interview. Logistic regression analysis was performed for factors predicting increased likelihood
of persistence and skipping an injection.

Results: Overall, 76.8% patients (83.2% in sequential vs 70.3% in single interview group,
(P<<0.001) remained on insulin treatment at the third month. Significantly higher rate for skipping
doses was noted in basal bolus than in other regimens (27.0% vs 15.0% for premixed and 15.8%
basal insulin, respectively, P<<0.0001). Logistic regression analysis revealed sequential telephonic
interview (odds ratio [OR], 1.531; 95% confidence interval [CI], 1.093-2.143; P=0.013), higher
hemoglobin Alc levels (OR, 1.090; 95% CI, 0.999-1.189; P=0.049), and less negative appraisal of
insulin therapy as significant predictors of higher persistence. Basal bolus regimen (OR, 1.583; 95%
CI, 1.011-2.479; P=0.045) and higher hemoglobin Alc levels (OR, 1.114; 95% CI, 1.028-1.207;
P=0.008) were the significant predictors of increased likelihood of skipping an injection.
Conclusion: Our findings revealed positive influence of sequential telephonic interview,
although including no intervention in treatment, on achieving better treatment persistence in
type 2 diabetes patients initiating insulin.

Keywords: type 2 diabetes, insulin analogs, HbA ¢, self-monitoring of blood glucose

Introduction

Barriers toward insulin therapy have been associated with easily avoidable challenges
related to clinicians, patients, and health-care system in diabetes management.'?
However, insulin omission/nonadherence and the consequent prolonged periods of
poor glycemic control have been closely linked to negative clinical outcomes, including
increased severity and progression of diabetic complications.**

Although data from the multinational The Global Attitudes of Patients and
Physicians in Insulin Therapy (GAPP) survey revealed that insulin omission/nonadher-
ence was reported to be highest in Turkey, followed by the USA, the People’s Republic
of China, and Japan, and lowest in France, Germany, UK, and Spain,*’ no country-
specific data are available in Turkey considering the adherence to insulin therapy and
reasons for treatment withdrawal in insulin-naive type 2 diabetes patients.
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This multicenter study was designed to evaluate the
impact of single vs sequential telephonic interviews on short-
term adherence to insulin treatment in insulin-naive type 2
diabetes patients initiated on different insulin regimens.

Methods

Study population

A total of 1,456 insulin-naive patients with type 2 diabetes
(mean [standard deviation (SD)] age: 56.0 [12.0] years, 49.1%
were females) initiated on insulin therapy were recruited
from 13 tertiary care centers across Turkey in this 12-week
open-label randomized multicenter study conducted between
October 2012 and April 2013. All type 2 diabetes outpatients
who were referred to a diabetes education nurse to be trained
on insulin treatment were included in the study, provided that
they were aged 18—70 years, diagnosed with type 2 diabetes
for at least 1 year, and were insulin naive. Patients with type 1
diabetes, gestational diabetes, ongoing insulin treatment, or
insulin use within the last 3 months were excluded from the
study. All patients were initiated on insulin pen therapy and
trained on insulin treatment and use of insulin pen by the
same registered nurse. A total of five patients with treatment
switching were not subjected to subgroup analyses.

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

Data collection

Baseline enrollment visit (day 0) was performed at the time
of insulin initiation during insulin education in all patients
who met the inclusion criteria. Afterward, patients were con-
secutively randomized to sequential (n=733, four repeated
follow-up interviews on day 15, day 30, day 60, and day 90)
and single (n=723, single follow-up interview at day 90)
telephonic interview groups, depending on the schedule of
phone interviews given during a 3-month follow-up.

Data on patient demographics (age and sex), educational
status, and concerns about insulin treatment (efficacy in
blood glucose lowering and risk of weight gain, hypogly-
cemia, painful injection, and becoming insulin dependent)
were recorded at baseline enrollment visit via face-to-face
interviewing.

Data on anthropometrics, diabetes history, comorbid
disorders, antidiabetic and concomitant medications, ini-
tiated insulin regimen (type [basal bolus, premixed, and

basal insulin], insulin pen needle size, and dosage schedule
[morning, noon, evening, and nighttime]), and glycemic
parameters (fasting blood glucose [FBG, mg/dL], postpran-
dial blood glucose [PPBG, mg/dL], and hemoglobin Alc
[HbAlc; %, mmol/mol]) values within the last 3 months
were collected based on medical records.

During phone interviews, data on adherence to insulin
treatment, insulin administration practice (self-injection
or not), problems related to injection administration
(discomfort/pain/itching at injection site), and blood glucose
values measured within the last 15 days were recorded for
all patients with no interference in insulin treatment. Routine
follow-up of all patients was performed by their physicians
who initiated the insulin regimen. Mean values for FBG and
PPBG were calculated based on self-reported measurements
in the past 15 days, as were HbAlc values. The reasons
for treatment withdrawal (problems related to injection
administration [discomfort/pain/itching at injection site],
hypoglycemic events, normalization of blood glucose levels,
at physicians’ discretion, influence of family members and
friends, workload/workplace conditions, weight gain, chal-
lenges in drug procurement, and allergic side effects) were
recorded for discontinuers, while type and dosage of ongoing
insulin treatment, dose adjustments, hypoglycemic events,
skipping an injection for at least once in the last 15 days, the
number of skipped doses, and most commonly skipped dose
(morning/noon/evening/nighttime) in the last 15 days were
recorded for continuers.

Study parameters

Baseline demographic and clinical characteristics, baseline
and third month glycemic, anthropometric, and treatment-
related characteristics and insulin doses, third month rates
for treatment adherence and skipping doses, and reported
hypoglycemia frequency were evaluated with respect to inter-
view groups and insulin regimen. Third month glycemic and
anthropometric parameters were also evaluated according
to skipping doses in continuers, while reasons for treatment
discontinuation were identified in discontinuers. Patients’
view on insulin therapy before and after treatment initiation
was recorded. Logistic regression analysis was performed for
factors predicting higher persistence and increased likelihood
of skipping an injection.

Statistical analysis

Statistical analysis was made using computer software
(GraphPad InStat 3.0; GraphPad Software, Inc., San Diego,
CA, USA). Chi-square (y?) test was used for the comparison
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of categorical data, while Student’s #-test and analysis of
variance were used for the parametric variables. Logistic
regression analysis was performed with persistence and
skipping doses (categorical) as the dependent variables,
while “Enter” was selected as the method and “simple
first” as the categorical variable coding scheme. Predic-
tors with possible influence on dependent variable were
added as covariates. Data were expressed as “mean (SD)”,
minimum—maximum, percent (%), odds ratio (OR), and
95% confidence interval (CI, min—max), where appropriate.
P<0.05 was considered statistically significant.

Results
Baseline demographic and clinical

characteristics

Of 1,456 patients subjected to “follow-up based” analyses,
733 (50.3%) were in the sequential and 723 (49.7%) were
in the single telephonic interview groups. Of 1,451 patients
subjected to “insulin regimen-based” analyses, 399 (27.5%)
received basal bolus regimen, 604 (41.6%) received premixed
regimen, and 448 (30.9%) received basal insulin according
to doctor’s orders.

No significant difference was noted in demographic and
clinical characteristics as well as selected insulin regimen
in patients with respect to type of follow-up. Patients initi-
ating basal bolus regimen were aged younger (mean [SD]
55.0 [12.4] years) than patients initiating premixed (57.1
[11.0] years, P<<0.05) or basal insulin (58.1 [12.2] years,
P<0.01) regimens (Table 1).

Treatment adherence

Overall 1,114 (76.8%) patients remained on insulin treatment
at the third month of study, treatment withdrawal occurred
in 225 (15.5%) patients and 112 (7.7%) patients could not
be accessed (Table 2).

In the sequential interview group, persistence rates were
94.1% on day 15, 90.0% on day 30, and 89.2% on day
60. Sequential rather than single telephonic interview was
associated with significantly higher persistence (83.2% vs
70.3%, P<<0.001) and less inability to access patients (2.9%
vs 12.6%, P<<0.001). No significant difference was noted in
persistence rates with respect to insulin regimen (76.9% in
basal bolus, 78.6% in premixed, and 74.1% in basal insulin
groups) (Table 2).

Basal bolus (83.0% vs 69.3%, P<<0.0001) and basal
insulin (84.8% vs 62.8%, P<<0.0001) regimens were associ-
ated with higher persistence rates in the case of sequential
rather than single telephonic interview, while persistence
rates were similarly high in sequential (81.9%) and single
(75.8%) interview groups receiving premixed insulin regi-
men. In the sequential interview group, similar persistence
rates were noted with respect to different insulin regimens,
whereas in the single interview group, higher persistence was
noted in patients receiving premixed regimen (75.8%) than
in basal insulin (62.8%) regimen (P<<0.05) (Table 2).

Reasons for treatment withdrawal
Accordingly, treatment withdrawal was identified to be
mostly at the patient’s discretion (57.3%, n=71), followed

Table | Baseline demographic and clinical characteristics with respect to follow-up type and insulin regimen

Telephonic interview

Insulin regimen

Sequential Single P-value Basal bolus Premixed Basal insulin P-value
(n=733) (n=723) (n=399) (n=604) (n=448)
Age (year), mean (SD) 56.4 (12.2) 574 (11.8) 0.1317 55.0 (12.4)* 57.1 (11.0)¥* 58.1 (12.2) 0.002°
Sex, n (%)
Female 350 (47.9) 364 (50.3) 0.347¢ 156 (46.4) 226 (48.6) 157 (49.1) 0.763
Male 381 (52.1) 359 (49.7) 180 (53.6) 239 (51.4) 163 (50.9)
Diabetes duration (year), mean (SD) 6.0 (6.5) 6.6 (6.2) 0.112? 6.2 (5.7) 6.9 (6.0) 7.0 (5.8) 0.140
llliteracy, n (%) 102 (14.0) 127 (17.6) 0.746¢ 51 (15.4) 63 (13.5) 43 (13.5) 0.721
Comorbidities, n (%)
Hypertension 350 (47.4) 351 (48.5) 0.710¢ 199 (49.8) 288 (47.6) 214 (47.7) 0.066
Hyperlipidemia 385 (52.5) 402 (55.6) 0.412¢ 225 (56.3) 312 (53.4) 250 (55.8) 0.412
Proved coronary artery disease 120 (16.3) 106 (14.6) 0.8l1¢ 68 (17.7) 81 (13.7) 77 (17.6) 0.831
Insulin regimen, n (%)
Basal bolus (n=399) 223 (55.9) 176 (44.1) 0.057¢
Premixed (n=604) 277 (45.9) 327 (54.1) 0.06¢
Basal insulin (n=448) 230 (51.3) 218 (48.7) 0.356¢
Total (n=1,451)¢ 730 (50.3) 721 (49.7) 0.87¢

Notes: *Student’s t-test. PANOVA and post hoc Tukey—Kramer multiple comparisons test. “Chi-square test. “Five patients with basal plus regimen were not included in the insulin
regimen based analyses. ¥*P<<0.0| compared to basal insulin regimen. *P<<0.05 compared to basal insulin regimen. Values in bold indicate statistical significance (P<<0.05).
Abbreviations: SD, standard deviation; ANOVA, Analysis of variance.
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Table 2 Treatment adherence at third month with respect to follow-up type and insulin regimen

Third month treatment adherence

Persistence Treatment Inability to access Total
withdrawal patient
Interview type
Sequential 607 (83.2) 102 (14.0) 21 (2.9) 730 (100.0)
Single 507 (70.3) 123 (17.1) 91 (12.6) 721 (100.0)
Total 1,114 (76.8) 225 (15.5) 112 (7.7) 1,451 (100.0)
P-value <0.0001
Insulin regimen
Basal bolus 307 (76.9) 62 (15.5) 30 (7.5) 399 (100.0)
Premixed 475 (78.6) 83 (13.7) 46 (7.6) 604 (100.0)
Basal insulin 332 (74.1) 80 (17.9) 36 (8.0) 448 (100.0)
P-value 0.45
Basal bolus
Sequential interview 185 (83.0) 31 (13.9) 7(3.1) 223 (100.0)
Single interview 122 (69.3)* 31 (17.6) 23 (13.1) 176 (100.0)
Premixed
Sequential interview 227 (81.9) 39 (14.1) Il (4.0) 277 (100.0)
Single interview 248 (75.8)** 44 (13.5)** 35 (10.7) 327 (100.0)
Basal insulin
Sequential interview 195 (84.8) 32(13.9) 3(1.3) 230 (100.0)
Single interview 137 (62.8)* 48 (22.0) 33 (15.1) 218 (100.0)

Notes: Data are expressed as n (%). Chi-square test. *P<<0.0001 compared to patients with sequential interview in the same regimen. **P<<0.05 compared to single interview

in the basal insulin regimen.

by being at physicians’ discretion (25.0%, n=31). Drug side
effects (4.8%, n=0), influence of patient’s family/environ-
ment (0.8%, n=1), problems related to drug procurement
(0.8%, n=1) or health-care system (0.8%, n=1) were the other
reasons for treatment withdrawal, while death occurred in
13 patients (10.5%). Reasons for patients to decide to discon-
tinue treatment were normalization of blood glucose (30.6%),
influence of family members and friends (10.5%), allergic
side effects (4.8%), problems related to workload/workplace
environment (6.4%), and drug procurement (4.0%).

Skipping doses

Overall 186 out of 878 patients (21.2%) at the third month
identified that they skipped doses with no significant dif-
ference between sequential and single interview groups
(21.4% and 21.9%, respectively, P=0.830), whereas there
was a significantly higher rate for skipping doses in basal
bolus than in premixed and basal insulin regimens (27.0%
vs 15.0% and 15.8%, respectively, P<<0.0001). Among 154
patients with available data, noon and evening doses (23.1%
for each) were the most commonly skipped doses, followed
by morning dose (18.8%), nighttime dose (13.4%), and all
doses (4.3%). At the end of the third month, significantly
higher mean (SD) values for FBG (157.2 [57.9] mg/dL vs
143.6 [48.8] mg/dL, P=0.013) were noted among patients
with, than without, skipping doses, while the two groups were
similar in terms of PPBG (mean [SD] 199.7 (85.7) mg/dL vs
198.4[75.6] mg/dL, P=0.897) and HbAlc (mean [SD] 8.5%

[1.8%] (69 [20] mmol/mol) vs 8.1% [1.5%] (65 [16] mmol/
mol), P=0.096]).

Insulin doses

No significant change was noted in insulin doses at baseline
and third month in sequential vs single interview groups
(Table 3).

Among the three types of insulin regimens, basal insulin
was associated with the lowest total daily insulin dose both at
baseline (14.7 [6.5] IU/d vs 43.8 [21.4] IU/d for basal bolus
and 30.3 [13.8] IU/d for premixed, P<<0.001 for each) and
at the third month (21.7 [12.3] IU/d vs 46.0 [20.8] IU/d for
basal bolus and 37.4 [15.8] IU/d for premixed, P<<0.001 for
each), as well as with the lowest insulin per kg doses at the
baseline (0.2 [0.1] [U/kg vs 0.6 [0.3] IU/kg for basal bolus
and 0.4 [0.2] IU/kg for premixed, P<<0.001 for each), while
the three regimens had similar insulin per kg doses at the
third month (Table 3).

Except for significantly higher third month total daily
insulin doses in sequential than in single interview group
of patients initiating basal insulin (23.0 [12.8] vs 20.1
[11.5] TU/d, P=0.033) and significantly higher per kg
insulin doses in single than in sequential interview group of
patients initiating premixed insulin (0.44 [0.3] IU/kg vs 0.38
[0.2] TU/kg, P=0.004), baseline and third month total daily
and per kg insulin doses were similar between sequential
and single interview group of patients initiating basal bolus,
premixed, and basal insulin regimens (Table 3).
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Table 3 Baseline and third month total daily and per kg insulin doses

Total daily dose (1U/d) Dosel/kg (1U/kg)
Baseline Third month, Baseline, Third month,
n Mean (SD) mean (SD) mean (SD) mean (SD)
All patients 1,456 29.4 (17.9) 34.8 (18.8) 0.4 (0.3) 0.4 (0.3)
P-value® <0.0001 0.949
n Mean (SD) P-value* n Mean (SD) P-value® n Mean (SD) P-value* n Mean (SD) P-value*
Telephonic interview
Sequential interview 733 29.6 (18.3) 0.359 528 35.3(18.8) 0.320 721 0.4 (0.2) 0.569 723 0.4 (0.2) 0.076
Single interview 723 287 (187) 486 34.1 (18.9) 707 0.4 (0.3) 712 0.4 (0.3)
Insulin regimen
Basal bolus 399 438 (21.4)%  <0.001° 264 46.0 (20.8)** <0.001> 391 0.6 (0.3)** <0.001> 394 0.4 (0.3) 0.119
Premixed 604  30.3 (13.8)* 435 37.4 (15.8)* 599 0.4 (0.2)* 599 0.4 (0.3)
Basal insulin 448  14.7 (6.5) 315 21.7 (12.3) 438 0.2 (0.1) 442 0.4 (0.2)
Basal bolus
Sequential interview 220  44.2 (20.0) 0.6 149 46.2 (19.5) 0.846 220 0.58 (0.25) 0.693 220 0.4 (0.2) 0.517
Single interview 171 432 (22.0) 115 457 (22.3) 171 0.57 (0.31) 174 0.4 (0.3)
Premixed
Sequential interview 278  29.8 (13.1) 0.45 201 38.1 (16.5) 0.349 278 0.42 (0.17) 0.58 276 0.38(0.2) 0.004
Single interview 323 31.3(14.0) 234 36.7 (15.2) 323 0.44 (0.21) 323 0.44(0.3)
Basal insulin
Sequential interview 225  15.2 (7.3) 0.56 178 23.0 (12.8) 0.033 225 0.20 (0.09) 0.34 227 0.4 (0.2) 0.942
Single interview 213 14.1 (5.5) 137 20.1 (11.5) 213 0.19 (0.07) 215 0.4 (0.2)

Notes: *Student’s t-test. "ANOVA and post hoc Tukey—Kramer multiple comparisons test. *P<<0.00| compared to basal insulin regimen. **P<<0.001 compared to basal insulin

and premixed regimens. Values in bold indicate statistical significance (P<<0.05).
Abbreviations: SD, standard deviation; ANOVA, Analysis of variance.

Glycemic parameters
No significant difference was noted in either baseline or third
month anthropometric and glycemic parameters between
sequential and single interview groups. From baseline to
third month, HbA lc decreased from 10.5% (2.2%) to 8.2%
(1.6%) and from 10.4% (2.1%) to 8.2% (1.6%) in sequential
and single interview groups, respectively (Table 4).

Among the three insulin regimens, basal insulin was
associated with lowest mean (SD) baseline FBG (209.5
[62.0] mg/dL vs 257.5 [78.0] mg/dL for basal bolus and
228.5 [83.0] mg/dL for premixed, P<<0.001 for each) and
baseline HbAlc (9.7% [2.0%] vs 11.3% [2.3%] for basal
bolus and 10.5% [2.0%] for premixed, P<<0.001 for each)
levels, while the three regimens had similar third month
HbAlc levels (Table 4).

No significant difference was noted in anthropometrics
at baseline and third month of study with respect to type of
interview or insulin regimen (Table 4).

Hypoglycemia

Reported minor and major hypoglycemia was determined in
264 of 1,017 (26.0%) patients, similarly in sequential (23.6%)
and single (28.4%) interview groups. Basal insulin regimen
was associated with significantly lower rate of hypoglycemia
(11.2%, P<<0.0001) as compared with basal bolus (30.5%)
and premixed (24.0%) regimens, particularly in the case of

single interview (8.5% vs 32.5% and 38.6%, respectively,
P<0.001) (Table 5).

Patients’ view on insulin therapy

Before insulin treatment initiation, 47.8% of patients con-
sidered insulin treatment positively, while negative beliefs
were identified in 29.1% of patients before treatment. Major
concerns about the insulin treatment were about the painful
injections (36.7%), risk of becoming insulin dependent
(32.4%), risk of hypoglycemia (25.0%), and weight gain
(22.1%), while 85.1% of patients considered insulin to be an
effective agent in blood glucose lowering (Table 6).

At the third month of insulin treatment, self-injection with
insulin pen was identified by 56.2% of patients, which was
considered to be a painless procedure by 59.1% and identified
to be associated with itching (2.2%) or hives/swelling (1.2%)
at the injection site by a few patients (Table 6).

Factors predicting treatment persistence
and skipping an injection

Logistic regression analysis with persistence as the depen-
dent variable revealed that longer diabetes duration (OR,
1.063;95% CI, 1.026-1.102; P=0.001), sequential telephonic
interview (OR, 1.531; 95% CI, 1.093-2.143; P=0.013), and
higher HbAlc levels (OR, 1.090; 95% CI, 0.999-1.1809;
P=0.049) were associated with increased likelihood of
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Table 5 Hypoglycemia with respect to insulin regimen and follow-up type

Hypoglycemia

N n (%) P-value
Telephonic interview
Sequential interview 528 125 (23.6) 0.08
Single interview 489 139 (28.4)
Total 1,017 264 (26.0)
Sequential interview Single interview
N n (%) N n (%)
Insulin regimen
Basal bolus 262 80 (30.5) 148 43 (29.1) 114 37 (32.5)
Premixed 435 148 (34.0) 202 58 (28.7) 233 90 (38.6)
Basal insulin 320 36 (11.2)* 178 24 (13.5) 142 12 (8.5)*
Total 1,017 264 (26.0) 528 125 (12.2) 489 139 (13.7)

Notes: Chi-square test. *P<<0.000| compared to basal bolus and premixed insulin regimens.

In this regard, better persistence rates in our patients
who had sequential rather than single telephonic interview
during their follow-up, despite no interference in treatment
during interviews, seems to indicate the help of effectively
continued communication in overcoming negative appraisal
of treatment and thus achievement of better compliance
with the insulin regimens. Additionally, implementation
of follow-up via telephonic interviews made by physicians
who initiated the insulin regimen rather than through a non-
specific record system might also have a role in the better
patient compliance.

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.!*1¢1® Similarly, major concerns about the insulin
treatment were about the painful injections, risk of becoming
insulin dependent, and risk of hypoglycemia and weight gain
in our patients prior to treatment initiation. However, after
treatment initiation, injections were reported to be painless
by most of the patients. In addition, prior to treatment, 85.1%
of our patients considered insulin to be an effective agent in
blood glucose lowering, while normalization of blood glucose
levels rather than injection-related problems become the
main reason for treatment withdrawal at patients’ discretion
in our cohort.

Hence, our findings support that use of insulin pens may
overcome some of the patient-related challenges including
stigma and fear of initiation of insulin therapy'-'** and

Table 6 Patients’ view on insulin therapy before and after treatment initiation

Before treatment
General view

Positive appraisal 696 (47.8)
Negative appraisal 424 (29.1)
Neutral 159 (10.9)
Total 1,279 (87.9)
Missing 176
Yes No Total Missing
Insulin treatment is associated with

Normalization of blood glucose 1,238 (85.1) 89 (6.1) 1,327 (91.2) 128
Weight gain 321 (22.1) 904 (62.1) 1,225 (84.2) 230
Hypoglycemia 364 (25.0) 902 (62.0) 1,266 (87.0) 189
Painful injections 534 (36.7) 800 (55.0) 1,334 (91.7) 121
Dependency 471 (32.4) 819 (56.3) 1,290 (88.7) 165

At the third month of treatment

Insulin treatment is associated with

Self-injection 818 (56.2) 134 (9.2) 952 (65.4) 503
Painful injections 89 (6.1) 860 (59.1) 949 (65.2) 506
Itching at the injection site 32(22) 918 (63.1) 950 (65.3) 505
Hives/swelling at the injection site 18 (1.2) 930 (63.9) 948 (65.2) 507

Note: Data are expressed as n (%).
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Table 7 Age-adjusted logistic regression analysis for factors predicting persistence and skipping an injection
Dependent variable
Persistence Skipping doses
P-value OR 95% CI P-value OR 95% CI
Min Max Min Max
Insulin regimen
Basal bolus 0311 1.270 0.800 2017 0.045 1.583 1.011 2.479
Premixed 0.105 1.378 0.935 2.030 0.675 0915 0.603 1.388
Basal insulin Reference Reference
Age 0.853 0.999 0.984 1.013 0.573 0.996 0.981 1.011
Diabetes duration 0.001 1.063 1.026 1.102 0.537 0.990 0.959 1.022
Sex
Female 0.724 0.941 0.670 1.321 0.206 0.804 0.573 1.127
Male Reference Reference
Initial view
Negative <0.001 0.520 0.363 0.746 0.890 1.027 0.709 1.487
Neutral 0.422 0.804 0471 1.371 0.923 0.975 0.584 1.627
Positive Reference Reference
Telephonic interview
Sequential interview 0.013 1.531 1.093 2.143 0.050 0.750 0.521 1.063
Single interview Reference Reference
HbAlc 0.049 1.090 0.999 1.189 0.008 1.114 1.028 1.207
Constant 0.783 1.213 0.001 0.125

Note: Values in bold indicate statistical significance (P<<0.05).

Abbreviations: OR, odds ratio; Cl, confidence interval; Min, minimum; Max, maximum; HbA | c, hemoglobin Alc.

strongly suggest the temporality rather than stability of bar-
riers to insulin therapy with likely modifications in the initial
negative appraisal after the initiation of insulin therapy."
Similarly, 3-month follow-up data on diabetes patients
revealed increase in barriers to insulin therapy in patients
kept on an oral regimen, whereas less negative appraisal
of insulin treatment was reported in patients switched to
insulin therapy."

In this regard, sequential (via four repeated follow-up
interviews on days 15, 30, 60, and 90) rather than single
(at day 90) telephonic interview seems to offer an option to
enhance the flexibility of therapy, a better patient adherence,
and ultimately, improved patient outcomes.*'*?

Initiation of premixed or basal insulin regimens was
associated with improved glycemic control in our patients
with reduction in HbAlc levels (from baseline levels of
10.5% [2.0%] in premixed and 9.7% [2.0%] in basal insulin
regimens to 8.1% [1.5%] at 3 months for both) without caus-
ing weight gain within the course of 3 months. This seems
consistent with data from treat-to-target studies concerning
efficacy of insulin regimens'*2* as well as the similar efficacy
reported for basal insulin and premixed insulin in lowering
HbA Ic, while a lower rate of hypoglycemia with basal insulin
in the literature.”

Data from a meta-analysis including 38,803 patients from
87 randomized clinical trials revealed a very strong positive

relationship between baseline HbAlc and the magnitude of
HbA ¢ change.?® However, both baseline (mean 11.3%) and
third month (mean 8.5%) HbAlc levels were significantly
higher in insulin-naive patients initiating basal bolus rather
than initiating other regimens in our cohort. Besides, our find-
ings revealed high HbA 1c levels to be a significant predictor
of both increased persistence and increased likelihood of
skipping doses during 12 weeks, which may also be associated
with identification of basal bolus regimen as significant predic-
tor of higher likelihood of skipping doses in our cohort.

Given that anxiety and/or fear related to hypoglycemia
in both patients and physicians can interfere with glycemic
control,! higher rates for hypoglycemia observed with use of
basal bolus than other insulin regimens also seems be associ-
ated with consequent poor glycemic control, despite use of
higher insulin doses and the increased likelihood of skipping
doses in patients initiating basal bolus regimen.

Notably, in GAPP survey, it was suggested based on
patient and physician statements that an ideal regimen would
minimize the number of injections required, the risk of
hypoglycemia, and the consequences of a delayed or missed
insulin dose.* Hence, while selected in younger patients
with lesser diabetic complications in our cohort, initiating
basal bolus regimen seems not to be an optimal therapeutic
option in insulin-naive patients with initially higher baseline
HbAlc values.
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Indeed, given that sequential rather than single telephone
interviews during follow-up were associated with higher
persistence rates, and premixed and basal insulin regimens
rather than basal bolus regimen were associated with lower
rate of skipping an injection, follow-up of patients initiating
basal bolus regimen based on single telephonic interview
seems to be the least advantageous approach in the clinical
care of insulin-naive type 2 diabetes patients in terms of
treatment adherence.

In addition, it should be noted that, in line with consid-
eration of basal bolus regimen to be challenging for patients
and physician due to complexity of implementation leading
its underuse in patients with type 2 diabetes,?’ basal bolus
regimen was the least commonly initiated (27.5%) insulin
regimen in our cohort.

Improved glycemic control has been indicated to be judged
only in the context of hypoglycemia incidence and insulin
dose.? In this regard, basal insulin, as the regimen associated
with lowest insulin doses and lowest rates of minor or major
hypoglycemia along with lower rate of skipping an injection
in our cohort, seems to offer a good alternative in insulin
initiators. Indeed, higher rate of concomitant metformin treat-
ment was noted in our patients initiating basal insulin than
initiating other insulin regimens. This seems in accordance
with the consideration of basal insulin plus oral antidiabetes
drugs as a well-validated option to enhance insulin initiation,?
while additional use of metformin may also have resulted in
further improvement in glycemic control in these patients.?

Notably, unlike the single interview of patients on basal
bolus and basal insulin regimens, which revealed lower per-
sistence rates compared with sequential interview, persistence
rates were similar between single and sequential interview
groups of patients initiating premixed regimen. Moreover,
single interview revealed significantly higher persistence for
patients initiating premixed than basal insulin regimen.

Use of insulin pen has been associated with lower rates
of hypoglycemia, greater adherence and persistence, and
thereby greater glycemic control.! In this regard, while all
patients were on insulin pen therapy, identification of non-
adherence in more than one-third of our cohort of patients
with type 2 diabetes emphasizes further investigation of
determinants of nonadherence to insulin therapy among
Turkish patients with type 2 diabetes given the consequent
poor clinical outcome.>¢

Indeed, given that treatment discontinuation was based
on physician decision in 25.0% of discontinuers, the role of
physician-related factors in insulin adherence should also
be emphasized. Since a lack of consensus among national

guidelines and recommendations may induce the clinical
inertia observed among clinicians,?3%3! consideration of the
guidelines within the context of a patient-centered approach
by individualizing insulin therapy to a regimen that is com-
patible with the patient’s glucose profile, as well as with the
current information on evolving new insulin formulations,
seems to be the best possible modality to overcome chal-
lenges to achieving glycemic control.!3?

The major strength of this open-label randomized mul-
ticenter study seems to be the inclusion of data on 1,456
insulin-naive patients with type 2 diabetes at 13 centers in
Turkey, which enables our findings likely to be generalizable
based on the presence of a representative sample of the overall
population. However, certain limitations to this study should
be considered. First, our findings are based on self-reported
medication adherence, which could be biased by patients’
foreknowledge of their laboratory results. Lack of data on
adherence to other aspects of the diabetes treatment such
as diet and physical activity seems to be another limitation,
which otherwise would extend the knowledge achieved in
the current study. Nevertheless, despite these certain limita-
tions, given the paucity of solid information available in this
area, our findings represent a valuable contribution to the
literature.

Conclusion

Our findings in a Turkish cohort of insulin-naive patients
with type 2 diabetes initiated on different insulin regimens
revealed low adherence to insulin treatment in terms of drop
out as well as skipping doses in a 3-month follow-up. Our
findings indicate higher likelihood of persistence in the case
of sequential rather than single telephonic interview with
patients, higher likelihood of skipping an injection in the case
of initiating basal bolus rather than other insulin regimens
and increased rates for persistence while also skipping an
injection in the case of poor glycemic control.
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