w2
=]
@)
)
=
92)
9
=
)
1)
]
a
S
S
z
o
s
2]
~
=

Reprint from

The Review of

DIABETIC
STUDIES

ORIGINAL DATA

Evaluation of Adherence to Oral Hypoglycemic Agent

Prescription in Patients with Type 2 Diabetes

Mahtab Irani!, Mohammad Sarafraz Yazdi?>, Meisam Irani?®,

Sina Naghibi Sistani?,

and Sahar Ghareh®

! Faculty of Medicine, Islamic Azad University, Mashhad branch, Mashhad, Iran. > Department of Internal Medicine, Mashhad Medical Sciences
Branch, Islamic Azad University, Mashhad, Iran.  Faculty of Medicine, Shahrood Medical Sciences Branch, Islamic Azad University, Shahrood,
Iran. * Department of Psychology, Ferdowsi University of Mashhad, Faculty of Education Sciences and Psychology, Mashhad, Iran. ® Department
of Endocrinology, Mashhad Medical Sciences Branch, Islamic Azad University, Mashhad, Iran. Address correspondence to: Sahar Ghareh,
e-mail: sghareh@yahoo.com

Manuscript submitted September 13, 2020; resubmitted September 23, 2020; accepted September 30, 2020

B Abstract

BACKGROUND: Diabetes is a global health problem that has
affected more than 400 million people worldwide. Adherence to
treatment is considered to be one of the most important and
deterministic factors in the treatment of diabetes. This study
investigates medication adherence and factors affecting it
in patients with type 2 diabetes. METHODS: This cross-
sectional study investigated 136 patients with type 2 diabetes
in 2018-2019. Data collection was done using a checklist
that included information on personal characteristics,
medication, and healthcare. The collected data were
analyzed by statistical tests in SPSS 25 software. RESULTS:
79.4% of the patients adhered to prescribed medication.

Medication adherence had no significant relationship with
taking other drugs, fasting blood sugar (FBS), and the
daily number of hypoglycemic tablets (p > 0.05). However,
adherence to medication was significantly associated with
age, gender, income, hemoglobin Alc, medication period,
and hypoglycemia (p < 0.05). CONCLUSIONS: Higher
levels of adherence were' observed among females aged
below 60 years, with higher income, a hemoglobin Alc level
below 7%, a medication period of less than 10 years, and among
patients without hypoglycemia. Regarding drug type, adherence
levels were lower in people taking glibenclamide.

Keywords: medication adherence - hypoglycemic drugs - type 2
diabetes

1. Introduction

iabetes is one of the most critical epidemic diseases
all over the world [1]. Type 2 diabetes (T2D) is
highly prevalent, and is considered a metabolic
chronic disease with consequences affecting public
health and healthcare cost [2]. In 2017, more than 400
million people were diagnosed with T2D worldwide
[3]. Diabetes can be controlled by a healthy lifestyle
and on-time medication. Uncontrolled diabetes may
cause microvascular and macrovascular complications
[4]. Vascular complications may be prevented by
controlling blood glucose levels in patients with T2D
[5, 6]. Increased prevalence rates of diabetes impose
individual, familial, and health-related challenges on
people and the global systems, and are accompanied
by increased mortality and morbidity [7]. Beside using
hypoglycemic drugs, changes in lifestyle and diet may
help to improve glycemic control and to achieve target
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blood glucose levels in patients before starting insulin
therapy [8]. Effective treatment of T2D comprises
an integrated treatment of lifestyle modification and
medication intervention. Important factors in achieving
optimal glycemic control are treatment by hypoglycemic
drugs and medication adherence [9, 10].

Medication adherence is decisive in controlling T2D
[11]. Various factors determine medication adherence of
diabetic patients in their daily life, including degree of
disease complications, kind of treatment, age, gender,
existence of stress and depression, and number of
drugs included in the therapy [12]. Poor adherence
is accompanied by the risk of hospitalization and
the development of diabetes complications such as
kidney diseases [13]. If used properly, orally ingested
hypoglycemic drugs are highly effective in controlling
T2D [14]. In general, high rates of adherence to
hypoglycemic drugs lead to lower numbers of drugs
being used [15].
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T2D is usually diagnosed with a high level of
hemoglobin Ale, and drug therapy is applied based
on hypoglycemic effects, patients’ priorities, and drug
side effects [16]. Oral treatment with metformin,
sulphonylurea, thiazolidinediones (TZD), and dipeptidyl
peptidase-4 inhibitor (DPP4) does not result in definite
cure, but rather improved glycemic control, prevention
of disease complications, and mitigation of symptoms [17].

T2D causes a wide range of microvascular and
macrovascular complications, including cardiovascular,
kidney, and eye diseases, blindness, neuropathy,
amputation, and also nonvascular complications; all
these complications impose a lot of pain and discomfort
on patients [18]. Adherence to hypoglycemic drugs has
been proven to be an effective and cost-efficient means
to reduce diabetes complications and hospitalization
times and thus to reduce the cost of short- and long-term
complications[19]. Since various studies have investigated
patients’ adherence to oral hypoglycemic drugs, we aimed
to investigate the factors involved in adherence to or
noncompliance with medication prescriptions and the
ratio of the number of days for which the patient takes the
drug to the number of days in 6 months.

2. Methods

2.1 Study design

This cross-sectional study was performed to
investigate medication adherence among 136 patients
with T2D between September 2018 and March 2019.
The participants were selected from patients referred
to the clinics of internal diseases and endocrinology,
which are affiliated with Islamic Azad University, and
they gave informed consent. The samples were selected
by convenience sampling, and data collection was done
using a checklist designed to evaluate the data on gender,
age, drug affordability, hypoglycemia, type of drug,
number of daily tablets used for diabetes, medication
period, concomitant drugs, fasting blood glucose, and
hemoglobin Alc. The follow-up investigation was
performed after 6 months, and finally, the ratio of the
number of days for which the patient had taken the
drug to the number of follow-up days was calculated.
In the end, all collected data were analyzed by SPSS 25
software.

2.2 Inclusion and exclusion criteria
Patients were included if they fulfilled the following
two criteria:

- Having type 2 diabetes

- Using oral hypoglycemic drugs

Patients were excluded if one or more of the following

criteria applied:

- Unwillingness to participate in the study

- Taking insulin

- Any change in the type of diabetes drugs taken
over the past 6 months

2.3 Data analysis

The data analysis was done by using SPSS 25
software at the significance level of less than 5%. Values
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below 5% are indicated by “*”, and values below 1% are
indicated by “**” in the tables.

2.4 Ethical considerations

The following list of ethical considerations was applied:

- No extra cost was imposed on patients in this study.

- The patients’ information was and will be kept
private.

- The patients participated in the study if they
were willing to do so.

3. Results

The present study investigated the adherence to
hypoglycemic drugs and its association with gender, age,
income, hemoglobin Alec, fasting blood glucose (FBG),
medication period, hypoglycemia, concomitant drugs,
daily number of hypoglycemic tablets used, and type of
drug.

Table 1 indicates that there were no significant
associations between medication adherence and
using concomitant drugs, FBG, and the daily number
of hypoglycemic tablets used. However, there were
significant relationships between medication adherence
and age, gender, income, hemoglobin Alc, medication
period, and hypoglycemia (p < 0.05). Of the 136 diabetes
patients, 85 (62.5%) were women and 51 (37.5%)
were men. Adherence to oral hypoglycemic drugs was
reported for 108 patients (79.4%), and 28 patients
(20.6%) reported noncompliance with medication. Table
2 presents medication adherence in terms of the type of
drug. According to the data, medication adherence was
significantly affected in patients who took glibenclamide
(p = 0.048), i.e. medication adherence was lower in
patients taking glibenclamide.

4. Discussion

Gender and age were significantly associated with
medication adherence (Table 1). Medication adherence
among women (85.9%) was higher than among men. It
was also higher among patients below 60 years of age
than among those 60 years of age or older. The results of
this study are consistent with the findings reported by
Horri et al., who suggested that medication adherence
is higher in patients aged less than 60 years [20]. In
contrast, Chew et al. (2015) concluded that medication
adherence increases in patients older than 50 years
[21]. This difference may be due to the larger number of
patients aged above 50 years (492 people) compated to
those aged 50 years or younger (174 people).

There was a significant difference in medication
adherence between patients with different income
levels (p = 0.016). Medication adherence was higher
in patients with higher income levels. Similarly,
Shams et al. found a significant relationship between
income level and medication adherence (p < 0.01), and
adherence was also higher among people with higher
income [22]. In contrast, Aloudah et al. reported no
significant association between income and adherence
to hypoglycemic drugs [15]. This inconsistency may
exist because the variation in the subjects’ income was
minor in the study by Aloudah et al.
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Table 1. Medication adherence in patients with type 2 diabetes
Variable Adherence Noncompliance Total
Number Percentage (%) Number Percentage (%) Statistic P
Gender Male 73 85.9 12 14.1 5.64 00.018*
Female 35 68.6 16 314
Age < 60 years old 58 86.6 9 13.4 4.21 0.040*
> 60 years old 50 72.5 19 27.5
Income < 3 million Tomans 57 75.0 19 25.0 8.24 0.016%*
2-4 million Tomans 35 79.5 9 20.5
<4 million Tomans 16 100.0 0 0.0
Hemoglobin Alc <7 64 87.7 9 12.3 6.64 0.010%*
<7 44 69.8 19 30.2
Blood sugar <130 60 84.5 11 15.5 2.36 0.124
<130 48 73.8 17 26.2
Hypoglycemia Positive 42 65.6 22 34.4 14.62 0.0001%*
Negative 66 91.7 6 8.3
Medication period <10 73 84.9 13 15.1 4.16 0.041*
<10 35 70.0 15 30.0
Number of 1 13 92.9 1 7.1 1.92 0.430
hypoglycemic tablets 55 87 77.0 26 23.0
<5 8 88.9 1 11.1
Other drugs Yes 99 78.6 27 21.4 0.86 0.353
No 9 90.0 1 10.0
Table 2. Medication adherence by the type of drug used by type 2 diabetic patients
Medicine Adherence Noncompliance Total
Number Percentage Number Percentage = Number Percentage
Metformin Using 86 77.5 25 22.5 111 100.0
Not using 22 88.0 3 12.0 25 100.0
Test statistic, Likelihood ratio = 1.53
p-value p-value = 0.287
Glibenclamide  Using 43 71.7 17 28.3 60 100.0
Not using 65 85.5 11 14.5 76 100.0
Test statistic, Likelihood ratio = 3.92
p-value p-value = 0.048%
Gliclazide Using 21 84.0 4 16.0 25 100.0
Not using 87 78.4 24 21.6 111 100.0
Test statistic, Likelihood ratio = 0.41
p-value p-value = 0.512
Linagliptin Using 3 100.0 0 0.0 3 100.0
Not using 105 78.9 28 21.1 133 100.0
Test statistic, Fisher’s exact test
p-value p-value = 0.999
Repaglinide Using 5 714 2 28.6 7 100.0
Not using 103 79.8 26 20.2 129 100.0
Test statistic, Fisher’s exact test
p-value p-value = 0.633
Sitagliptin Using 11 73.3 4 26.7 15 100.0
Not using 97 80.2 24 19.8 121 100.0
Test statistic, Fisher’s exact test
p-value p-value = 0.511
Pioglitazone Using 4 100.0 0 0.0 4 100.0
Not using 104 78.8 28 21.2 132 100.0

Test statistic,
p-value

Fisher’s exact test
P-value = 0.581
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Furthermore, the results suggest that there is a
significant difference in medication adherence between
the patients with a hemoglobin Alc level of less than
7% and those with a level greater than or equal to 7%
(p = 0.010). Adherence was higher in patients with a
hemoglobin Alc level of less than 7%. Gorden et al.
also found a significant association of medication
adherence with hemoglobin Alc. In patients reporting
medication adherence, hemoglobin Alc level was lower
and glycemic control was better [16]. The results of this
study are consistent with the findings reported by Horri
et al. and Aoudah et al. [15, 20].

The results also suggest a significant association
of medication adherence with patients without
hypoglycemia (p = 0.0001). This finding may be
explained by the fact that most of these people used
glibenclamide, a member of the class of sulfonylureas,
which is one of drugs most frequently associated with
hypoglycemia. Fadheel et al. reported that hypoglycemia
is more prevalent in patients with low medication
adherence [23]. This finding is consistent with the
results of the present study. Gorden et al. concluded that
hypoglycemia is more probable in patients reporting
medication adherence [16]. This finding is inconsistent
with the results of our study.

Among the 136 patients in the present study, 50
(36.8%) reported a medication period of 10 years or more,
and 86 (63.2%) reported a medication period of less than
10 years. According to the results of the chi-square test,
there was a significant difference in medication adherence
between patients with different medication periods (p =
0.041); adherence was higher among patients who had
been taking the drugs for less than 10 years. The results
of the present study are consistent with the findings of
Boccuzzi et al. in America [24] as well as Jemal et al.
[25] and Ayele et al. [26] in Ethiopia.
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As shown by the results, metformin was taken by 111
people (81.6%), glibenclamide by 60 (44.1%), gliclazide
by 25 (18.4%), sitagliptin by 15 (11.0%), repaglinide by
7 (5.1%), pioglitazone by 4 (2.9%), and linagliptin by 3
(2.2%). According to the results (Figure 1), there was a
significant difference in medication adherence between
patients using and those not using glibenclamide (p =
0.048); adherence was reported to be lower in patients
using glibenclamide. This finding can be associated
with the fact that glibenclamide may have caused
hypoglycemia and that the patients have therefore not
used the drug according to the instructions. Gorden et
al. found that with dipeptidyl peptidase-4 inhibitor,
medication adherence was higher than with other single
drugs [16]. This finding is inconsistent with the results
of our study. Further studies should be conducted to
investigate this issue in more detail.

5. Conclusions

According to the findings of the present study, there
was no significant relationship between medication
adherence and using concomitant drugs, FBG, and the
number of hypoglycemic tablets used daily. However,
a higher rate of medication adherence was reported
in women than in men and in patients aged less than
60 years old than in those aged 60 years or older.
Furthermore, adherence was higher among patients
with higher incomes. Meanwhile, a higher level of
adherence was reported in patients with a hemoglobin
Alc level of less than 7%, a medication period of less
than 10 years, and those reporting no hypoglycemia. A
comparison of the type of drugs suggested that patients
using glibenclamide report a lower adherence, which
may be due to the fact that these drugs tend to cause
hypoglycemia.

60.5%

No use

Without hypoglycemia

Figure 1. The figure shows the relationship between the use of glibenclamide and hypoglycemia. Hypoglycemia was significantly higher in patients

using glibenclamide (p = 0.048).
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