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ABSTRACT

Aims: This study aimed to determine the effect of disease acceptance and action status on treatment compliance in type 2 
diabetes mellitus (DM) patients receiving oral antidiabetic and insulin treatment.
Methods: This study is a comparative cross-sectional study. A total of 122 patients, including 61 patients receiving oral 
antidiabetic treatment and 61 patients receiving insulin treatment, were included in this study. The data of the study were 
collected with the “Individual Introduction Form”, “Acceptance and Action Diabetes Questionnaire”, and “Type 2 DM 
Treatment Patient Compliance Scale”.
Results: There is a significant and negative correlation between the total score of the acceptance and action diabetes questionnaire 
and the total score of the Type 2 DM Treatment Patient Compliance Scale (r=-0.375; p<0.05). The study observed that as the 
total score of the Acceptance and Action Diabetes Questionnaire increased, the total score of the type 2 DM Treatment Patient 
Compliance Scale decreased.
Conclusion: In our study, it was observed that the compliance level of type 2 DM patients using insulin or OAD was moderate, 
and their acceptance and action levels were above average.
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INTRODUCTION
Diabetes mellitus (DM) is a wide-spectrum metabolic disease 
which affecting many organs. Medical nutrition therapy, 
exercise, physical activity, antihyperglycemic drugs, and 
insulin therapy treat diabetes.1 The prevalence of type 2 DM 
has increased significantly in recent years.2 It is important to 
focus on prevention, early diagnosis and initial management 
of macrovascular and microvascular complications of DM in 
adults.3 For these reasons, patient compliance with treatment 
and acceptance of the disease is essential. The World Health 
Organization (WHO) defines medication compliance as “the 
degree to which a person’s behavior conforms to the accepted 
recommendations of a health care provider”.4 Long-term 
adherence to pharmacotherapy in the treatment of chronic 
disease is considered crucial for treatment success.5 Adherence 
to prescribed medication in DM is crucial to achieve metabolic 
control, as nonadherence to blood glucose-lowering or lipid-
lowering medication is associated with higher HbA1c and 
cholesterol levels, respectively.6

People may have difficulty accepting lifestyle changes 
because they do not consider the disease’s short- and long-
term complications and may experience depression, anxiety, 
and similar psychiatric problems.7,8 It is important to help 
individuals with DM to identify the most appropriate adaptive 
strategies to improve their quality of life.9 DM has been 
associated with psychological problems, which in turn have 
been associated with poorer glycaemic control [glycosylated 
haemoglobin (HbA1c)].10 Piotrkowska et al.11 found that life 
satisfaction increased in patients who expressed a higher level 
of acceptance of their illness. Considering all these, this study 
aimed to determine the effect of disease acceptance and action 
status on treatment compliance of type 2 DM patients receiving 
oral antidiabetic (OAD) and insulin treatment.

METHODS
The Kastamonu University Clinical Researches Ethics 
Committee gave its written approval (Date: 30.01.2023, 
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Decision No: 2023-KAEK) for the survey to be carried out. 
Data collection was authorized by the institution (dated 2 
March 2023). Permissions were obtained via e-mail for the 
use of the scales. After informing the participants about the 
study, their informed consent was obtained. The Helsinki 
Declaration’s guidelines were respected. A comparative cross-
sectional study.

Study Design and Participant
The number of patients participating in the study was 
determined as 120 (OAD-treated=60 and insulin-treated=60) 
with G*Power 3.1 at 80% confidence level (significance level 
α=0.05), p=0.52.13 A total of 122 patients (61 patients receiving 
OAD treatment and 61 patients receiving insulin treatment) 
were included in the study. Criteria for inclusion in the survey: 
agreeing to participate in the research and being a type 2 DM 
patient using insulin or OAD.

Data Collection
The data were collected by a face-to-face questionnaire at 
the Kastamonu Training and Research Hospital Diabetes 
Outpatient Clinic. “Individual Introduction Form,” “Acceptance 
and Action Diabetes Questionnaire (AADQ)” and “Type 2 
DM Treatment Patient Compliance Scale” were used to collect 
the data of the study.

Individual Introduction Form: It consisted of 11 statements, 
including socio-demographic characteristics and health status 
of diabetic patients.

Acceptance and Action Diabetes Questionnaire (AADQ): 
The scale was evaluated to measure the acceptance of thoughts 
and feelings about DM and how much they interfere with 
valuable actions. The Cronbach’s alpha value of the scale, 
which consists of nine statements, is 0.836. The statements 
are evaluated as “1=never true” and “7=always true”. All items 
except item 1 are reverse-scored. It is stated that as the score 
increases, psychopharmacology flexibility increases. The form 
has no cut-off score of.14

Type 2 DM Treatment Patient Compliance Scale: The 
Cronbach alpha value of this scale, which consists of 30 items 
and uses a 5-point Likert-type scale in scoring, is 0.77. The 
score range that can be obtained from the scale is between 30 
and 150. Total scale scores are used in the interpretation of the 
scores obtained from the scale; scores in the 0-20% range (30-
54) are interpreted as “good compliance to treatment,” scores 
in the 20-80% range (55-125) as “moderate compliance to 
treatment” and scores in the 80-100% range (126-150) as “poor 
compliance to treatment.” The scale consists of 7 subscales.15

Statistical Analysis
In the study, data were analyzed with the SPSS 21 package 
program. Since the data were not normally distributed, Mann-
Whitney U test was used for comparisons between paired 
groups and Kruskall Wallis H test was used for comparisons 
between three or more groups. The relationship between 
categorical data was analyzed by Chi-square analysis. Spearman 
correlation analysis was used for the relationship between 
variables. Descriptive statistical method was used to evaluate 
the study data. The significance level is 0.05.

RESULTS
T﻿he socio-demographic characteristics of the patients 
participating in the study are shown in Table 1. It can be said 

that the two groups were homogeneous in terms of socio-
demographic variables (Table 1). The average age of the patients 
and the time they were diagnosed with diabetes are in Table 2. 
There is no significant difference between treatment groups, 
age values, and duration of diabetes diagnosis (p>0.05) (Table 2).

For the OAD group, the Type 2 DM Treatment Patient 
Compliance Scale total score is 81.67±10.10, while the AADQ 
total score is 46.79±11.56. For the insulin group, the Type 2 DM 
Treatment Patient Compliance Scale total score is 84.75±13.56, 
while the AADQ total score is 47.59±10.69. In the study, there 
was no significant difference between the treatment groups in 
terms of all sub-dimensions, the AADQ, and the type 2 DM 
Treatment Patient Compliance Scale (p>0.05) (Table 3).

Table 1. Socio-demographic characteristics of Type 2 DM patients using 
insulin and OAD treatment

Treatment groups Chi-square 
analysisOAD Insulin Total

Characteristics n % n % n % Chi-square p

Gender
Male 24 39.3 29 47.5 53 43.4

0.834 0.361
Female 37 60.7 32 52.5 69 56.6

Education 
status

Literate 9 14.8 9 14.8 18 14.8

0.58 0.748

Primary 
school/

secondary 
school

44 72.1 41 67.2 85 69.7

High school 
and others 8 13.1 11 18.0 19 15.6

Marital 
status

Single 8 13.1 12 19.7 20 16.4
0.538 0.463

Married 53 86.9 49 80.3 102 83.6

Income 
status

Low 11 18.0 14 23.0 25 20.5
0.201 0.654

Middle/high 50 82.0 47 77.0 97 79.5

Employment 
status

Yes 14 23.0 16 26.2 30 24.6
0.044 0.833

No 47 77.0 45 73.8 92 75.4

Participation 
in diabetes 
education

Yes 36 59.0 43 70.5 79 64.8
1.293 0.256

No 25 41.0 18 29.5 43 35.2

Regular visits 
to physician 
controls

Yes 41 67.2 47 77.0 88 72.1
1.019 0.313

No 20 32.8 14 23.0 34 27.9

Using 
medications 
regularly

Yes 54 88.5 57 93.4 111 91.0
0.4 0.527

No 7 11.5 4 6.6 11 9.0

Using 
alternative 
treatment 
methods

Yes 12 19.7 10 16.4 22 18.0
0.055 0.814

No 49 80.3 51 83.6 100 82.0

DM: Diabetes mellitus, OAD: Oral antidiabetic

Table 2. Mean age and duration of diabetes diagnosis of type 2 DM patients 
using insulin and OAD treatment

Characteristics
Treatment 

groups
Mann-Whitney U test

Mean Min Max SD Mean ranks U p

Age

OAD 57.18 24.00 82.00 10.88 60.95

1827 0.864Insulin 57.02 20.00 78.00 13.75 62.05

Total 57.10 20.00 82.00 12.35  

Duration 
of diabetes 
diagnosis

OAD 5.90 1.00 30.00 6.75 62.30

1812 0.784Insulin 6.72 1.00 35.00 8.87 60.70

Total 6.31 1.00 35.00 7.86  

DM: Diabetes mellitus, OAD: Oral antidiabetic, Min: Minimum, Max: Maximum, SD: Standard deviation
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There is a significant and negative correlation between the 
total score of the AADQ and the emotional difficulties in 
compliance subscale score (r=-0.322; p<0.05), physical 
difficulties in compliance subscale score (r=-0.181; p<0. 05), 
changing difficulties of habits in compliance subscale score 
(r=-0.415; p<0.05) and acceptance difficulties in compliance 
subscale score (r=-0.288; p<0.05) (r=-0.322; p<0.05). As the 
total score of the AADQ increases, the emotional difficulties 
in compliance, physical difficulties in the compliance subscale 
score, changing difficulties of habits in the compliance subscale 
score, and acceptance difficulties in the compliance subscale 
score decrease. There was no significant relationship between 
the total score of the AADQ and the awareness difficulties in 
compliance subscale score, diet difficulties in compliance, and 
denial difficulties in compliance subscale score (p>0.05). There 
is a significant and negative correlation between the total score 
of the AADQ and the total score of the Type 2 DM Treatment 
Patient Compliance Scale (r=-0.375; p<0.05). As the total score 
of the AADQ increases, the total score of the Type 2 DM 
Treatment Patient Compliance Scale decreases (Table 4).
In the study, a significant and negative relationship was 
observed between the total score of the AADQ and the 
emotional difficulties in compliance subscale score (r=-0.303; 
p<0.05), changing difficulties of habits in compliance subscale 
score (r=-0.359; p<0.05), and acceptance difficulties in 
compliance subscale score (r=-0.279; p<0.05) in patients using 

OAD treatment.  As the total score of the AADQ increases, 
the emotional difficulties in the compliance subscale score, 
changing difficulties of habits in the compliance subscale 
score, and acceptance difficulties in the compliance subscale 
score decrease. There was no significant relationship between 
the total score of the AADQ and the physical difficulties in 
the compliance subscale score, the awareness difficulties in 
the compliance subscale score, the diet difficulties in the 
compliance subscale score, and the denial difficulties in the 
compliance subscale score (p>0.05). There is a significant and 
negative correlation between the total score of the AADQ and 
the total score of the Type 2 DM Treatment Patient Compliance 
Scale (r=-0.352; p<0.05). As the total score of the AADQ 
increased, the total score of the Type 2 DM Treatment Patient 
Compliance Scale decreased (Table 5).
In the study, a significant and negative correlation was 
observed between the total score of the AADQ and the 
emotional difficulties in compliance subscale score (r=-0.341; 
p<0.05), changing difficulties of habits in compliance subscale 
score (r=-0.480; p<0.05), awareness difficulties in compliance 
subscale score (r=-0.262; p<0.05) and acceptance difficulties 
in compliance subscale score (r=-0.303; p<0.05). As the total 
score of the AADQ increases, the emotional difficulties in 
the compliance subscale score, changing difficulties of habits 
in the compliance subscale score, awareness difficulties in 
compliance, and acceptance difficulties in the compliance 

Table 3. Total scores of Type 2 DM Treatment Patient Compliance Scale and acceptance and action diabetes questionnaire according to treatment groups

Mean

Treatment groups Mann-Whitney U test

Mean Min Max SD Mean ranks U p

Emotional difficulties in compliance
OAD 23.34 15.00 36.00 5.21 57.67

1627 0.231
Insulin 24.48 8.00 40.00 6.05 65.33

Physical difficulties in compliance
OAD 13.30 7.00 24.00 4.13 58.40

1671.5 0.332
Insulin 13.82 6.00 23.00 3.97 64.60

Changing difficulties in compliance
OAD 8.05 3.00 15.00 2.43 58.95

1705 0.421
Insulin 8.48 3.00 15.00 2.43 64.05

Acceptance difficulties in compliance
OAD 8.49 3.00 15.00 3.11 58.43

1673.5 0.335
Insulin 9.08 3.00 15.00 3.14 64.57

Awareness difficulties in compliance
OAD 7.92 4.00 14.00 2.82 61.07

1834.5 0.893
Insulin 7.84 4.00 13.00 2.37 61.93

Diet difficulties in compliance
OAD 11.10 3.00 15.00 2.58 59.98

1768 0.632
Insulin 11.25 5.00 15.00 2.43 63.02

Denial difficulties in compliance
OAD 9.48 3.00 15.00 2.95 58.87

1700 0.408
Insulin 9.82 3.00 15.00 3.39 64.13

Type 2 DM Treatment Patient Compliance Scale total 
score

OAD 81.67 57.00 103.00 10.10 55.92
1520 0.081

Insulin 84.75 44.00 126.00 13.56 67.08

Acceptance and Action Diabetes Questionnaire total 
score

OAD 46.79 15.00 59.00 11.56 60.85
1821 0.839

Insulin 47.59 24.00 63.00 10.69 62.15

DM: Diabetes mellitus, Min: Minimum, Max: Maximum, SD: Standard deviation, OAD: Oral antidiabetic

Table 4. The relationship between the total scores of the Type 2 DM Treatment Patient Compliance Scale and the AADQ

Correlation

Emotional 
difficulties in 
compliance

Physical 
difficulties in 
compliance

Changing 
difficulties of habits 

in compliance

Acceptance 
difficulties in 
compliance

Awareness 
difficulties in 
compliance

Diet 
difficulties in 
compliance

Denial 
difficulties in 
compliance

Type 2 DM Treatment 
Patient Compliance 

Scale total score

AADQ total score
r -0.322** -0.181* -0.415** -0.147 -0.288** -0.074 0.055 -0.375**

p 0.000 0.046 0.000 0.106 0.001 0.420 0.545 0.000

DM: Diabetes mellitus, AADQ: Acceptance and Action Diabetes Questionnaire
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subscale score decreases. T﻿here was no significant relationship 
between the total score of the AADQ and the physical 
difficulties in the compliance subscale score, the diet difficulties 
in the compliance subscale score, and the denial difficulties in 
the compliance subscale score (p>0.05). There was a significant 
and negative correlation between the total score of the AADQ 
and the total score of the Type 2 DM Treatment Patient 
Compliance Scale (r=-0.415; p<0.05). As the total score of the 
AADQ increases, the total score of the Type 2 DM Treatment 
Patient Compliance Scale decreases (Table 6).

DISCUSSION
Identifying and resolving the factors that lead to non-
compliance in patients diagnosed with DM can reduce 
complications, mortality, and economic burden.16 In our study, 
patients with DM who use insulin and OAD have moderate 
compliance with treatment and good acceptance and action 
status. A study by Kim et al.17 found that poorer medication 
adherence led to worsening health outcomes that needed 
to be addressed in previous studies. Therefore, this study 
found that as the disease acceptance and action score of DM 
patients using OAD therapy increased, attitudes and emotional 
factors, emotions, and behaviors suitable for lifestyle change 
compliance decreased. This may be because patients may get 
bored of doing the same practices over time. It was found that 
there are studies on different topics in the literature, and there 
are some similarities with our research. The survey conducted 
by Balkhi et al.18 found that almost half of the patients had good 
adherence. In a study by Haskani et al.,19 most participants 
reported nonadherence for various reasons. Eze et al.20 found 
that 79.5% of the patients had poor glycemic control, and 
moderate medication adherence was predominant. A study 
conducted by Çorak et al.21 found that 45.2% of the patients 
had a low level of adherence. Jiraporncharoen et al.22 reported 
that symptoms at the time of diagnosis were associated with 
understanding and acceptance of medication intake, presence 
of family support, physician’s perception of concern, and 
increased medication adherence. Our study also observed 
that as the total score of the AADQ increased, the emotional 

difficulties in adjustment subscale score, the difficulty in 
changing habits subscale score, and the difficulty in acceptance 
subscale score decreased.

Our study observed similar results in insulin replacement 
therapy users as in OAD users. Only differently, it was found 
that anger decreased as the disease acceptance and action 
scores of DM patients increased. This was thought to be because 
offense declined as the patients accepted the disease. Consoli 
and Formoso23 found that only 25% of DM patients had high 
adherence, and 28% had low commitment. In the same study, 
in general, patients reported that they needed to remember 
the timing or dosage of their last injection an average of 2.4 
times a week, and the most frequently cited reasons for this 
were difficulty following instructions and having too much 
information to manage. Chefik et al.24 found that compliance 
with insulin treatment was low. It has also been determined 
that compliance with insulin therapy is affected by having 
a glucometer, regular hospital follow-up, knowledge, and 
positive attitude. In a survey conducted by Güleyyupoğlu et 
al.25 to determine the effect of fear of finger pricking and insulin 
injection on adherence to treatment in individuals diagnosed 
with DM, it was determined that fear of self-testing in patients 
was effective on compliance to treatment. 

In our study, it was observed that as the total score of the 
AADQ increased, the total score of the Type 2 DM Treatment 
Patient Compliance Scale decreased in patients using OAD and 
insulin. This was thought to be because patients got bored of 
doing the same practices over time. In the literature, similar to 
our study, Chin et al.26 found that approximately 60.3% of the 
participants adhered to their medications, and increasing age 
was significantly associated with nonadherence to drugs. In a 
study conducted by Kara et al.27 to investigate the relationship 
between depressive symptoms, quality of life, and treatment 
adherence in patients diagnosed with Type 2 DM and the type 
of treatment used and socio-demographic variables, patients 
with OAD + insulin had poorer treatment adherence, HbA1c, 
depression and quality of life scores. In the study conducted 
by In their research on family support in individuals with 
type 2 DM, Arı and Özdelikara28 found the mean total score 

Table 5. The relationship between the total scores of the Type 2 DM Treatment Patient Compliance Scale and AADQ using oral antidiabetics

OAD treatment

Correlation

 
Emotional 

difficulties in 
compliance

Physical 
difficulties in 
compliance 

Changing 
difficulties of habits 

in compliance

Acceptance 
difficulties 

in compliance

Awareness 
difficulties 

in compliance

Diet 
difficulties 

in compliance

Denial 
difficulties in 
compliance

Type 2 DM Treatment 
Patient Compliance 

Scale total score

AADQ total score
r -0.303* -0.189 -0.359** -0.029 -0.279* 0.070 0.074 -0.352**

p 0.017 0.145 0.004 0.822 0.030 0.593 0.571 0.005

DM: Diabetes mellitus, AADQ: Acceptance and Action Diabetes Questionnaire

Table 6. The relationship between the total scores of the Type 2 DM Treatment Patient Compliance Scale and the AADQ in patients using insulin

Insulin treatment

Correlation

 
Emotional 

difficulties in 
compliance

Physical 
difficulties 

in compliance

Changing 
difficulties of habits 

in compliance

Acceptance 
difficulties in 
compliance

Awareness 
difficulties in 
compliance

Diet 
difficulties in 
compliance

Denial 
difficulties in 
compliance

Type 2 DM Treatment 
Patient Compliance 

Scale total score

AADQ total score
r -0.341** -0.141 -0.480** -0.262* -0.303* -0.231 0.036 -0.415**

p 0.007 0.278 0.000 0.041 0.018 0.073 0.783 0.001

DM: Diabetes mellitus, AADQ: Acceptance and Action Diabetes Questionnaire
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of the Illness Acceptance Scale to be 24.97±5.00. The mean 
total score of the Type 2 DM Treatment Patient Compliance 
Scale was 82.77±9.19. In the study conducted by Şireci and 
Yılmaz Karabulutlu29 to determine the disease acceptance 
status, self-efficacy levels, and affecting factors of patients with 
type 2 DM and to investigate the relationship between disease 
acceptance and self-efficacy, the disease acceptance scale score 
of the patients was found to be 27.82±5.70. The same study 
determined that some patients’ descriptive and disease-related 
characteristics affected disease acceptance and self-efficacy. In 
the survey conducted by Alharbi et al.,30 the critical analysis 
of 20 selected studies revealed the diversity of drug adherence 
levels in adults with type 2 DM. In the same survey, studies 
showed that older adults and women adhered to medications 
more than younger adults and male patients.

CONCLUSION
In our study, the treatment compliance of patients with DM 
using insulin and OAD was moderate. Their acceptance and 
action status were also good. This study observed similar results 
in patients with insulin treatment groups as in patients using 
OADs. Our research found that anger decreased over time as 
the acceptance and action scores of diabetic patients increased. 
In addition, our study observed that compliance decreased 
as acceptance and action rates increased in patients using 
oral antidiabetics and in patients using insulin. Therefore, it 
is essential to ensure continuous patient follow-up over time 
and the continuity of training. In addition to repeating this 
study to include different regions, it may be recommended to 
investigate patients’ thoughts on this issue. Awareness of DM 
complications by patients provides excellent support in slowing 
and preventing the progression of the disease course and in 
protecting and improving the individual’s health. Improving the 
self-care behaviors of DM patients and managing the disease 
are essential in preventing acute and chronic complications of 
DM. In conclusion, our study contributes to the literature.
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