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ABSTRACT

Obijective: This study aims to investigate knowledge and motivation levels of diabetic
patients related to medication adherence, and the factors effecting medication
adherence.

Methods: Study sample in this descriptive type of study consists of 85 patients who
applied to Endocrinology outpatient clinic of a university hospital, have been
diagnosed with diabetes mellitus at least one year before and volunteered to
participate in the study. A survey questioning personal information, socio-
demographical properties and daily habits, and "Modified Morisky Adherence Scale"
were performed on all patients by face-to-face interview. Analysis of data was carried
out on SPSS 15.0 software using chi-square, Fischer's exact chi-square and Student t
tests.

Results: Mean age of the participants was 55.58 +13.35; fifty six (65.9%) of them
were women. Fifty five (65.9%) patients stated they were paying attention to eat
regular meals and balanced diet, 30 (35.3%) patients stated they were exercising
regularly. For medication adherence, 64 (75.3%) patients were determined to have
high motivation level, 76 (89.4%) patients were determined to have high knowledge
level. Those who paid attention to regular meals and balanced diet had significantly
higher motivation and knowledge levels.

Conclusions: Since diabetes medications require dietary regulation, it is important
that patients are encouraged to pay attention for eating regular meals and have
balanced diet. Education of patients and their relatives to enhance their motivation
would be beneficial for developing habits to adhere to their medications.

Keywords: Diabetes Mellitus, Medication Adherence, Motivation, Knowledge.

Bir Universite Hastanesinin Endokrinoloji Béliimiinde

Tedavi Goren Diabetli Hastalarda Ila¢ Uyumu

OZET

Amacg: Bu arastirma, diyabetli hastalarin ilag uyumu konusunda bilgi ve motivasyon
durumlarini ve ilag uyumlarini etkileyen faktorleri incelemeyi amaglamaktadir.

Gere¢ ve Yontem: Tanimlayici tipteki bu arastirmanin 6rneklemini bir {iniversite
hastanesinin Endokrinoloji poliklinigine basvuran en az bir yildir diyabet tanisi olan
ve arastirmaya katilmay1 kabul eden 85 hasta olusturmustur. Hastalara kisisel bilgiler,
sosyo-demografik ozellikler, yasam aligkanliklarini igeren anket formu ve ‘Modifiye
Morisky Ilag Uyum Olgegi’ yiiz yiize goriisme teknigiyle uygulanmustir. Verilerin
analizinde, SPSS 15.0 programu ile, Ki-kare, Fisher’in kesin ki kare ve Student t testi
yontemleri kullanilmigtir.

Bulgular: Katilimcilarin yas ortalamast 55.58 £13.35 olup, 56 (%65.9)’s1 kadindir. 56
(%65.9) kisi diizenli ve dengeli beslenmeye dikkat ettigini, 30 (%35.3) kisi ise diizenli
egzersiz yaptigim belirtmistir. Ilag uyumu konusunda 64 (%75.3) kisinin motivasyonu
yiiksek, 76 (%89.4) kisinin ise bilgi diizeyi yiiksek olarak saptanmistir. Diizenli ve
dengeli beslenmeye dikkat eden hastalarin motivasyon ve bilgi diizeyleri anlamli
olarak yiiksek bulunmustur.

Sonug: Diyabet ilaglarinin bir beslenme diizenine gore kullanilmasi gerektiginden,
uyumu arttirmak i¢in diizenli ve dengeli beslenmenin tesviki 6nemlidir. Hastalara ve
yakinlarina motivasyonu arttirict egitimler verilmesinin, diizenli ila¢ kullanma
aligkanlig1 gelistirme konusunda faydali olacag: diigiiniilmektedir.

Anahtar Kelimeler: Diabetes Mellitus, ilag Uyumu, Motivasyon, Bilgi
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INTRODUCTION

Diabetes mellitus (DM) is a chronic disease
caused by insulin resistance and/or impairment in
insulin secretion; its prevalence is progressively
increasing, it requires continuous medical care and
it can cause severe organ dysfunctions and early
mortality (1).

It was estimated that number of patients with
diabetes would reach 300 million by 2025 (2), and
366 million by 2030 in the whole world (3);
however, it has exceeded these estimates and
reached 382 million in 2013, and it is estimated to
reach 592 million worldwide by the year 2035 (4).
World Health Organization (WHO) described
diabetes as an "epidemic" due to high rate of
increase in its prevalence in the recent years (5).

According to Turkey Diabetes,
Hypertension, Obesity and Endocrinology Diseases
Prevalence study conducted in 2010 (TURDEP-II),
prevalence of diabetes in adult population was
13.7% (6). According to TURDEP-I study in 1998
(7), at least 10% of the population over the age of
45-49 years had diabetes, whereas in TURDEP-II,
diabetes prevalence that is over 10% starts from the
age interval of 40-44 years. Based on this result, it
can be stated that diabetes disease in Turkey starts
at least 5 years earlier than in 1998 (6).

Diet, exercise and medical applications are
the main constituents of treatment program in
diabetes patients. Medical treatment is very
effective in control of diabetes (8); however, studies
show medication adherence in diabetes patients is
below requirements (9,10). A meta-analysis
conducted in 2014 reported that medication
adherence rates in person with diabetes showed a
wide range of distribution (11).

The aim of this study is to investigate the
correlation of knowledge and motivation level of
person with diabetes related to medication
adherence with socio-demographical properties,
dietary regulation, exercising, used medications,
disease duration, complications and comorbidity
status, BMI and HbAlc levels.

MATERIAL AND METHODS
This descriptive study was conducted on

patients who applied to Endocrinology outpatient
clinic of a university hospital between May 1-June
30.2014. During the specified dates, 348 person
with diabetes applied to the clinic. In order to
calculate sample size of the study, expected
medication adherence in person with diabetes was
determined as 50%, according to results of previous
studies. The smallest sample size was calculated
with Epi info Statcalc software with 95%
confidence interval and 10% error margin as 75
subjects. Patients who were diagnosed with DM at
least one year before were enrolled in the study;
newly diagnosed patients, patients with gestational

diabetes, patients who did not will to participate in
the study were not enrolled in the study. The study
included 85 patients who had been diagnosed with
diabetes at least one year before.

The study was approved by local Clinical
Research Ethics Committee on April 3.2014 with
decision number 2014/1. In addition, all study
participants were informed about the study and
their verbal approval was obtained. As a means for
data collection tool, a survey form including
personal information, socio-demographical
properties and daily habits and "Modified Morisky
Scale" were used. Height and weight of all patients
were recorded, and HbAlc level analyzed with
HPLC (High Performance Liquid Chromatography)
method were used as indicators of metabolic
control. The survey form and "Modified Morisky
Scale” were performed via face-to-face interview
method. Validity and reliability studies of
"Modified Morisky Scale" in Turkey were carried
out by Vural et al. and it was determined that
allows evaluation of motivation and knowledge
level separately (12).

Statistical analysis of the data were carried
out on SPSS version 15 software. Evaluation of
difference between groups were analyzed with chi-
square or Fisher test accordingly. Continuous
variables were analyzed with Student t test,
conditions were accepted as statistically significant
when p levels were below 0.05.

RESULTS

Mean age in 85 patients participating in the
study was 55.58 +13.35 years, 56 (65.9%) of them
were women, 74 (87.1%) were married, 46 (54.1%)
were housewives, 43 (50.6%) were primary school
graduates. 47 (55.3%) patients stated that they
perceived their income as equal to their
expenditures. Distribution of the participants
according to their socio-demographical properties
are given in Table 1.

Fifty six (65.9%) of the participant patients
thought they paid enough attention to regular meals
and balanced diet. When their eating habits were
questioned, 36 (42.4%) patients stated they
consumed all food groups in balance, 30 (35.3%)
patients stated that they consumed fruits and
vegetables more. Thirty (35.3%) patients stated
they exercised regularly.

Distribution of the participants according to
some DM-related properties are given in Table 2.
There were 37 (43.5%) patients who had disease
duration of 5 years or below, and there were 23
(27%) patients who had disease duration between
6-10 years; mean disease duration was 9.58 £8.69
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Table 1. Distribution of some socio-demographical properties in participants

Property n %
Age (Years) 21-40 17 20.0
41-60 35 41.2
>60 33 38.8
Sex Woman 56 65.9
Man 29 34.1
Marital Status Married 74 87.1
Single 4 4.7
Widow 7 8.2
Educational Status Not graduated 19 22.3
Primary school 43 50.6
Secondary school 6 7.1
High school 7 8.2
University 10 11.8
Occupation Housewife 46 54.1
Retired 13 15.3
Working 16 18.8
Farmer 7 8.2
Other 3 3.6
Perceived income level Income < expenditures 30 35.3
Income = expenditures 47 55.3
Income > expenditures 8 9.4
Family type Basic 68 80.0
Large 15 17.6
Alone 2 24
Total 85 100

years. There were 62 (72.9%) participants who had
at least one relative with diabetes. Thirty nine
(45.9%) patients measured their blood glucose
daily, 47 (55.3%) patients visited their physician at

least once in three months. Thirty seven (43.5%)
patients used oral antidiabetics, 27 (31.8%) patients
used insulin, and 21 (24.7%) patients used both oral

antidiabetic and insulin.

Table 2. Distribution of participants according to some DM-related properties

Property n %
Diabetes duration (years) <5 37 435
6-10 23 27,1
11-15 9 10.6
16-20 9 10.6
>20 7 8.2
Diabetes in relatives Yes 62 72.9
No 23 27.1
Frequency of blood glucose Daily 39 45.9
measurement Once a week 29 34.1
Irregular 9 10.6
Not measuring 8 9.4
Frequency of control by Oneamonth 21 24.7
physician Once in three months 26 30.6
Once in six months 7 8.2
Once in a year 8 9.4
When needed 23 27.1
Total 85 100
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Sixty six (77.6%) of the participants stated
they knew about diabetes complications, and 29
(34.1%) stated they had at least one complication.
Most frequently observed complication was
diabetic retinopathy with a ratio of 93.1%. Sixty
eight (80%) of the participants stated they had at
least one comorbid disease other than diabetes, 65
(76.5%) stated they used at least one medication
other than the medication for diabetes. When
comorbidities in participants were questioned, most
frequent comorbidity accompanying diabetes was
found to be hypertension with a ratio of 77.9%,
followed by hyperlipidemia  with  29.4%,
cardiovascular ~ disease  with  20.6% and
hypothyroidism with 14.7%.

Mean Modified Morisky Scale motivation
level score of the participant patients was 1.75
+0.43, and mean knowledge level score was 1.89
+0.31. For medication adherence, 64 (75.3%)
patients were found to have high motivation level
and 76 (89.4%) patients were found to have high
knowledge level.

There was no statistically significant
correlation between participant's motivation and
knowledge levels and their age, sex, marital status,
perceived income status, their family type,
medication used, disease duration, complication
and comorbidity status (p>0.05 for each) (Table 3
and Table 4).

Table 3. Distribution of participants' Modified Morisky Scale Motivation scores according to some properties

Property Low Motivation High Motivation
Level Level X2 p
n % n %
Age (Years) 21-40 5 29.4 12 70.6
41-60 8 229 27 77.1 0.26 0.88
>60 8 24.2 25 75.8
Sex Woman 12 21.4 44 78.6
Man 9 31.0 20 69.0 0.95 0.33
Regular Diet Paying attention 9 16.1 47 83.9
Not paying 12 41.4 17 58.6 6.58 0.01
attention
Exercise frequency Regular 5 16.7 25 83.3
Irregular 16 29.1 39 70.9 1.61 0.2
Medication used OAD 11 29.7 26 70.3
Insulin 4 14.8 23 85.2 2.09 0.35
OAD-+Insulin 6 28.6 15 71.4
Disease duration <5 years 12 324 25 67.6
>5 years 9 18.7 39 81.3 21 0.15
Complication Yes 9 31.0 20 69.0
No 12 214 44 78.6 0.95 0.33
Comorbidity Yes 15 22.1 53 77.9 - 0.35
No 6 35.3 11 64.7 (Fisher test)

Of the 56 participants who stated that they
paid attention to regular meals and balanced diet,
47 (83.9%) were found to have high motivation
level and 53 (94.6%) were found to have high
knowledge level. Difference between the groups is
statistically significant (p=0.01; Fisher test p=0.04).
However, there was no statistically significant
correlation between regular exercising status and
motivation and knowledge levels (p>0.05) (Table 3
and Table 4).

Since 80% of the participant patients had
BMI at or above 25 kg/m2, they were regarded as
being overweight or obese, and 20% of the patients
were regarded as having normal weight. 75 % of

the patients with high motivation were over-weight
or obese, whereas 95.2% of the patients with low
motivation level were overweight or obese; the
difference between groups is statistically significant
(Fisher test p=0.036). There was no significant
correlation between knowledge level and BMI
(Fisher test p=0.255).

70.6% of the participants had HbAlc levels
above 7%. Mean HbAlc level in participants with
high motivation level was 8.68 +2.32%, whereas
mean HbAlc level in participants with low
motivation level was 9.07 £2.49%; mean HbAlc
level in participants with high knowledge level was
8.64 +£2.22%, whereas mean HbAlc level in
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Table 4. Distribution of participants' Modified Morisky Scale Knowledge level scores according to some

properties
Property Low Knowledge High Knowledge
Level Level X2 p
n % n %
Age (Years) 21-40 3 17.6 14 82.4
41-60 4 11.4 31 88.6 1.62 0.45
>60 2 6.1 31 93.9
Sex Woman 5 8.9 51 91.1 - 0.48
Man 4 13.8 25 86.2 (Fisher test)
Regular diet Paying attention 3 5.4 53 94.6 - 0.04
Not paying 6 20.7 23 79.3 (Fisher test)
attention
Exercise frequency Regular 1 3.3 29 96.7 - 0.15
Irregular 8 14.5 47 85.5 (Fisher test)
Medication used OAD 4 10.8 33 89.2
Insulin 4 14.8 23 85.2 1.39 0.50
OAD+Insulin 1 4.8 20 95.2
Disease Duration <5 years 6 16.2 31 83.8 - 0.17
>5 years 3 6.3 45 93.7 (Fisher test)
Complication Yes 2 6.9 27 93.1 - 0.71
No 7 12.5 49 87.5 (Fisher test)
Comorbidity Yes 7 10.3 61 89.7 - 1.00
No 2 11.8 15 88.2 (Fisher test)

participants with low knowledge level was 9.91
+3.19%. There was no statistically significant
difference between the groups (t=0.651, p=0.517;
t=1.535, p=0.129).

DISCUSSION

DM is a chronic disease that requires
continuous compliance to the treatment. In this
study in which we examined treatment compliance
in person with diabetes using a scale, two thirds of
the randomly selected sample group were women,
more than two thirds of the patients were over the
age of 40, and mean age was 55.58. High ratio of
women in our randomly selected participant group
may be due to higher prevalence of diabetes in
women. In fact, in TURDEP-II study conducted by
Satman et al., prevalence of diabetes was found
higher in women in Turkey (6). The reason why
most of the patients in the study were at advanced
age is thought to be increased frequency of diabetes
with age (6).

Lifestyle changes like dietary regulation and
physical activity is very important for the control of
diabetes. Medical dietary treatment and exercise
lowers insulin resistance, and especially prevents
development of diabetes in high risk patients (13-
15). In this study, healthy diet ratio was found to be
high, however similar to the results of previous

studies regular exercising ratio was quite low
(16,17). This condition is mostly related to patients
being at older age so that they have limited physical
activities.

For  medication adherence, although
knowledge level scores of the participants were
high, motivation level scores of the participants
were relatively low. This result indicates
participants are aware of their disease, but they
have relatively less sentiment towards their disease.

Results of the studies that investigate the
relation between demographical properties and
treatment compliance are controversial. There are
studies which report women are more compliant
than men (18,19), and again, there are studies
which report men are more compliant (20,21).
However, similar to our results, no significant
correlation has been found between sex and
medication  adherence in  many  studies
(11,16,17,22). Studies report medication adherence
generally increases with age and younger patients
are less compliant than older ones (18,23,24,25);
however, there are also studies reporting that
treatment compliance decreases with age (20). In
this study and some previous studies, there was no
significant correlation of age with medication
adherence (11,16,17,22). These differences may be
originating from the cultural differences between
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countries and the fact that older people in our
country are receiving family support in general.

Although there are studies reporting that
treatment adherence is higher in married patients
(26,27), similar to our results, there are studies
reporting that marital status does not -effect
medication adherence (11,16-18,28).

In one study by Arslan, there were evidences
indicating  education  increases  medication
adherence (16), on the contrary, in one study
conducted in South Asia and in one study by Peyrot
et al., there was a negative correlation between
education level and medication adherence (24,28).
However, results of the previous studies in general
together with our results show that there is no
correlation between education level and medication
adherence (11,18).

Studies investigating the relation between
income level and medication adherence show that
as income level increase, medication adherence
either decreases (29) or does not change (11,17,18).
In this study, there was no relation between income
level and medication adherence.

Most of the participants in this study had at
least one diabetic relative. Similar to results of
other studies conducted in Turkey, there was no
relation of family history with medication
adherence in person with diabetes (16,17). This
condition may be due to patients being used to the
disease because of their relatives.

Medication adherence was found to be
significantly higher in patients who stated that they
paid attention to regular and balanced nutrition.
This finding may be due to requirement that
diabetic medications be used according to a diet.

In one study by Davies et al. (30), adherence
rate to insulin treatment was lower than adherence
to oral antidiabetics and combined medication
therapies. However in many studies, similar to our
results, medication adherence rates did not differ
according to insulin or oral antidiabetic use
(11,18,22).

In this study, complication rate was found to
be low. Similar to Arslan's study, the most
frequently observed complication was diabetic
retinopathy, and the most frequent comorbid
disease accompanying diabetes was hypertension
(16).  Arslan  reported that complication
development increased medication adherence (16),
Egede et al. reported presence of comorbid disease
increased medication adherence (20), and Aikens et
al. reported presence of comorbid disease did not
have an effect on medication adherence (22). In this
study, presence of complications or comorbid
disease were not related to medication adherence.
Similar to the result in Arslan's study, 80% of
participants in our study were overweight or obese
(16). Arslan and Cohen et al. reported that there
was no correlation between BMI and medication
adherence (16,18). In this study, there was negative
correlation between motivation level and BMI. This

may be explained by patients who have good
motivation for medication adherence being more
careful about weight control. There was no
significant relation between knowledge level and
BMI, which may be because patients did not reflect
their knowledge and experience to their lifestyle
and most of the patients had limited physical
activities due to being at advanced age.

In 70.6% of the participants, HbAlc level
was above 7%. This reflects the fact that diabetes
was not under control in most of the patients.
Although there was negative correlation between
medication adherence score and HbAlc level, it
was not statistically significant. Arslan and Cohen
et al. reported there was not significant correlation
between HbAlc level and medication adherence
(16,18). Egede et al. reported low levels of HbAlc
was related with non-adherence to the medications
(20). Aikens et al. reported glycemic control was
better in younger patients, men, patients using
insulin and patients with comorbid disease,
however, medication adherence was not related
with age, sex, medication used and comorbid
disease (22). This shows that medication adherence
and glycemic control are not correlated. It can be
thought that patients who are compliant with their
treatment but can not achieve glycemic control do
not receive appropriate treatment. Different results
obtained in different studies may be originating
from the differences in measurement parameters.

CONCLUSION

One of the most important principles in
treatment of diabetes is that patients should adhere
to their prescribed treatment. In this study,
medication adherence scores were found to be
above the average reported in literature. However,
motivation levels were relatively lower compared to
knowledge level. In order to bring patients to
adhere with their medications, they should be
educated with information on their disease, but they
should also be informed on how to reflect these
information in their behaviors. It is thought that
educating relatives as well as patients would make
lifestyle changes easier. In this study, patients who
were following a regular and balanced diet had
higher knowledge and motivation related to
adherence. Since diabetic medications have to be
used according to a dietary regulation, it is
important that regular meals and balanced nutrition
is encouraged in order to improve adherence.
Medication adherence in diabetes did not correlate
with socio-demographical properties, exercising
status, medication used, disease duration, presence
of complication and comorbid disease, HbAlc and
FBG levels. In patients who adhere to their
treatment but can not achieve glycemic control, it
would be appropriate to review and adjust the
treatment as necessary. Results of the studies that
investigate medication adherence are controversial.
For this reason, similar studies need to be repeated
with larger number of patients.
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