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ABSTRACT

Aim: This study was conducted to determine the effect of treatment compliance on risk perception of complications and metabolic
control in patients with type 2 diabetes.

Material and Methods: The sample of this descriptive study consisted of 206 type 2 diabetic patients aged 18 years and older who
were hospitalized October 2023 and March 2024 and who volunteered to participate in the study. In the collection of the study data,
the "Patient Introduction Form", which includes the descriptive characteristics of the patients, "Patient Compliance Scale for Type 2

Diabetes Mellitus Treatment", "Risk Perception Scale for Complications" and "Metabolic Values Control Form" were used. Descriptive
statistics and correlation statistical analysis methods were used in the evaluation.

Results: In the study, it was determined that the level of compliance to treatment was moderate (79.86+11.46), the level of risk perception
towards complications was high (2.94+0.25), and the level of perceived risk towards complications was moderate (2.09+0.42). There was
a significant negative correlation between the Patient Compliance Scale for Type 2 Diabetes Mellitus Treatment and composite risk
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perception (p <0.05). There was a significant positive correlation between compliance to treatment and some metabolic variables (p<
0.05). Treatment compliance level was found to be significantly associated with risk knowledge, personal perception of disease risk and
fasting blood glucose level (F = 3.765, p <0.001).

Conclusion: In this study, it was found that the level of compliance to treatment significantly predicted fasting blood glucose level in
individuals with type 2 diabetes along with risk knowledge and personal disease risk among risk perception components. However,
other risk perception dimensions and most of the metabolic variables had no significant effect on treatment compliance. These findings
suggest that individuals' disease knowledge and risk perceptions are important factors affecting their treatment compliance behaviors.

Keywords: Metabolic control, Risk perception, Treatment compliance, Type 2 diabetes

Tip 2 Diyabetli Hastalarda Tedaviye Uyumun Komplikasyon Riski Algis1 ve
Metabolik Kontrol Uzerindeki Etkisi

GRAFIKSEL OZET

Calismada, tedaviye uyum duzeyinin orta diizeyde

1.Amag 2.Yontem 3.Sonug
(79,86+11,46), komplikasyonlara yonelik risk algisi

206 tip 2 diyabet
hastasi
duizeyinin yiiksek (2,94+0,25) ve komplikasyonlara

l yonelik algilanan risk diizeyinin orta diizeyde

Bu calisma, tip 2 diyabetli
hastalarda tedaviye uyumun
komplikasyon risk algisi ve
metabolik kontrol Gzerindeki
etkisini belirlemek amaciyla
yaptmistir. [
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"Tip 2 Diyabet Mellitus Tedavisi Igin Hasta
Uyum Olgegi"
"Komplikasyonlar igin Risk Algilama Olgegi*
"Metabolik Degerler Kontrol Formu"

(2,09+0,42) oldugu belirlenmistir.

Endokrinoloji Servisi ]

Turkiye Diyabet ve Obezite . Dural G ve Kiling F. Tip 2 Diyabetli Hastalarda
Derg|s| Gul DU RAL’ Faruk K”_lNC Tedaviye Uyumun Komplikasyon Risk Algisi ve

Metabolik Kontrol Uzerindeki Etkisi

0z
Amag: Bu ¢aligma tip 2 diyabetli hastalarda tedaviye uyumun komplikasyonlara iliskin risk algis1 ve metabolik kontrole etkisinin
belirlenmesi amaciyla yapilmigtir.

Gereg ve Yontemler: Tanimlayici tipteki bu aragtirmanin drneklemini Firat Universitesi Hastanesinde Ekim 2023-Mart 2024 tarihleri
arasinda Endokrin Servisinde yatarak tedavi goren, ¢aligmaya katilmaya goniillii, 18 yas ve tistii 206 tip 2 diyabetli hasta olusturmustur.

"o

Calisma verilerinin toplanmasinda hastalarin tanitic1 6zelliklerini iceren "Hasta Tanitim Formu", "Tip 2 Diabetes Mellitus Tedavisine Hasta

Uyum Olgegi", "Komplikasyonlara {liskin Risk Algis1 Olgegi" ve "Metabolik Degerler Kontrol Formu" kullanilmigtir. Degerlendirmede
tanimlayici istatistikler ve Korelasyon istatistik analiz yontemleri kullanilmistir.

Bulgular: Arastirmada hastalarin tedaviye uyum diizeyinin orta (79,86+11,46), komplikasyonlara yonelik risk algis1 diizeyinin yiiksek
(2,94+£0.25), komplikasyonlara yonelik algilanan risk diizeyinin orta (2.09+0,42) diizeyde oldugu belirlenmistir. Tip 2 Diabetes Mellitus
Tedavisine Hasta Uyum Olgegi ile bilesik risk algisi arasinda negatif yénde anlamli iligki oldugu goriilmiistiir (p< 0.05). Tedaviye uyum
ile baz1 metabolik degiskenler arasinda pozitif yonde anlamli iligki oldugu goriilmiistiir (p< 0.05). Tedaviye uyum diizeyinin risk bilgisi,
kisisel hastalik riski algis1 ve aglik kan sekeri diizeyi ile anlamli sekilde iliskili oldugu bulunmugtur (F = 3.765, p = 0.000).

Sonug: Bu ¢aligmada, tip 2 diyabetli bireylerde tedaviye uyum diizeyinin; risk algis1 bilesenlerinden risk bilgisi ve kisisel hastalik
riski ile birlikte aglik kan sekeri diizeyini anlamli sekilde yordadig1 bulunmustur. Buna karsin diger risk algis1 boyutlar1 ve metabolik
degiskenlerin ¢ogunun tedaviye uyum tzerinde anlamli bir etkisi saptanmamigtir. Bu bulgular, bireylerin hastalikla ilgili bilgi ve risk
algilarimin, tedaviye uyum davraniglarini etkileyen 6nemli faktorler oldugunu gostermektedir.

Anahtar Sozciikler: Metabolik kontrol, Risk algisi, Tedaviye uyum, Tip 2 diyabet
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INTRODUCTION

Type 2 diabetes mellitus (T2DM) represents a major global
health concern, with a rapidly increasing prevalence world-
wide (1,2). According to the International Diabetes Feder-
ation 2021 data, there are 589 million patients with T2DM
worldwide. This number is projected to reach 853 million in
2050 (3) According to the results of the TURDEP-II study
conducted in our country, there are approximately seven
million diabetic patients (4).

Complications of T2DM, which has complications such as
heart diseases, stroke, diabetic retinopathy, kidney diseases
and organ amputations, can be prevented with appropriate
treatment, control and care (1,5). The occurrence of com-
plications in diabetes is a global problem (6). Patients expe-
riencing complications are less motivated for treatment, are
unable to make medical visits, and as a result, their treat-
ment compliance decreases (1).

Treatment compliance includes behaviors that enable pa-
tients to manage their diseases effectively and reduce the se-
verity and complications of the disease. Patients need to reg-
ulate their health behaviors in order to control their disease
(7). These lifestyle changes include weight control, physical
activity, diet and compliance to medication (8). It has been
observed that up to 40% of diabetic patients do not adhere
to treatment (9). Most people with chronic disease experi-
ence non-compliance to treatment (7). If treatment compli-
ance is ensured in diabetic patients, there is a decrease in
acute complications and a delay in the occurrence of chron-
ic complications (10).

Perceived health-related risks among individuals living with
T2DM are important in their compliance with treatment.
Sometimes patients’ risk perception may affect their health
behaviors. If patients have a positive risk perception towards
he onset and progression of the disease and its associated
complications, their nutrition, exercise, medication compli-
ance and self-care can be positively affected. Risk perception
regarding diabetes complications reflects individuals’ un-
derstanding of the potential complications arising from the
disease (11). Patients should increase their patients’ aware-
ness and understanding of potential complications and
ensure their compliance with treatment (12). Most of the
complications arising due to diabetes are the lack of compli-
ance with treatment due to ineffective management of the
disease (6). Previous research indicates that risk perception
of diabetes patients towards complications is at a moderate
level and most of the patients are worried about experienc-
ing complications (6,12).

It is known that compliance with treatment is associated
with metabolic control in T2DM patients. Studies have

shown that as compliance to treatment decreases, HbAlc
(Glycated Hemoglobin) level increases, and as metabolic
control increases, diabetes complications such as cardiovas-
cular and renal diseases are prevented (13).

In this context, it was thought that the complication risk
perception and metabolic control levels of patients should
be examined first for treatment compliance in T2DM pa-
tients, so this study was planned. The primary objective of
this study was to investigate the impact of treatment com-
pliance on metabolic control and the perception of compli-
cation risks among patients with Type 2 Diabetes Mellitus.

MATERIAL and METHODS

This descriptive research was carried out in the endocri-
nology clinic of a university hospital from October 2023 to
March 2024. The study received ethical clearance from the
Non-Interventional Ethics Committee of Firat University
(Approval no: 2023/ 08- 27). Ethical approval for this study
was obtained from the Interventional Ethics Committee
(Approval No. 2023/08-27). Prior to participation, all indi-
viduals received detailed information regarding the purpose
and procedures of the study.

Population and Sample

The target population of the research included patients with
Type 2 Diabetes Mellitus (T2DM) who were hospitalized in
the endocrinology clinic of a university hospital. The study
sample was comprised of volunteers from this unit who ful-
filled the eligibility criteria. Participants were selected using
the convenience sampling technique.The G-Power program
was used to calculate the sample size with an effect size of
0.6, 95% power, and a margin of error of 0.05, resulting in a
sample size of 206 patients with T2DM. Research data were
collected from October 2023 to March 2024.

The study included individuals aged 18 years and older who
had been diagnosed with T2DM at least six months prior,
could communicate in Turkish, and were able to provide
informed consent. Participants had to be clinically stable
and able to actively participate in the data collection process.
Patients with acute or severe diabetes complications (e.g.,
diabetic ketoacidosis, hyperosmolar hyperglycemic state,
an active diabetic foot ulcer, or a condition requiring hos-
pitalization due to an acute infection) were excluded from
the study.However, individuals with mild or chronic, stable
complications such as retinopathy, neuropathy, or nephrop-
athy whose conditions were under medical control were not
excluded as long as these conditions did not prevent par-
ticipation.Individuals with type 1 diabetes, serious systemic
diseases, cognitive impairments, or psychiatric disorders
that could prevent them from completing the question-
naires were also excluded.
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Data were collected through face-to-face interviews using
the Case Repost Form, Patient Compliance Scale for Type 2
DM Treatment, Risk Perception Scale-DM (RPS-DM) and
Metabolic Control values.

Case Repost Form: This form is a structured tool that col-
lects information on participants’ demographics, clinical
characteristics, and lifestyles. The form contains sociode-
mographic variables such as gender, educational level, em-
ployment status, and economic status. Additionally, the
form assesses the participants diabetes treatment method,
regular blood glucose monitoring, regular exercise, regular
health check-ups, presence of acute and chronic complica-
tions, and whether the participant received education about
the disease. Anthropometric evaluation included classify-
ing body mass index (BMI) as underweight, normal weight,
overweight, or obese (class [-IIT). Age was recorded in years
and presented as the mean * standard deviation (SD) and
minimum-maximum values.

Patient Compliance Scale for Type 2 DM Treatment: This
scale was developed by Demirtas and Albayrak. The scale
yields a total score ranging between 30 and 150. A low score
on the scale indicates that type 2 DM patients have good
treatment compliance. Scale interpretation was based on
total score values. Total scores of 30-54 (0-20%) were in-
terpreted as good treatment adherence, scores of 55-125
(20-80%) as moderate adherence, and scores of 126-150
(80-100%) as poor adherence. The scale yields a minimum
possible score of 30 and a maximum possible score of 150.
The Cronbach’s alpha coefficient is 0.77 (14). In this study,
Cronbach’s alpha coefficient was 0.62.

Risk Perception Scale- Diabetes Mellitus (RPS-DM): The
scale was developed by Elizabeth A. Walker in 2007 and test-
ed for validity and reliability (15). It is the first instrument
to measure knowledge about diabetes complications and
risk perception. The Turkish adaptation, including validity
and reliability testing, was performed by Taskin Yilmaz et al.
(2018) for adults aged 18 and over diagnosed with Type 1 or
Type 2 diabetes. While the original Turkish version report-
ed Cronbach’s alpha coefficients between 0.76 and 0.92 (16),
the current study calculated the Cronbach’s alpha as 0.79 for
the total scale and 0.65 for the risk knowledge subscale.

Metabolic Control Values: he form recorded key physio-
logical parameters categorized as: anthropometric measure-
ments Body Mass Index (kg/m?); glycemic control indicators
(fasting blood glucose, postprandial blood glucose, HbAlc
(%); hemodynamic values (systolic and diastolic blood pres-
sure (mmHg); and a full lipid profile (total cholesterol, tri-
glycerides, HDL, and LDL cholesterol (mg/dL) Metabolic
target control values include the values checked in the last
three months during routine controls of the patients.
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Statistical Analyses

The threshold for statistical significance was established as
a p-value of <0.05 for data analysis. The study presented
descriptive data through means, standard deviations, fre-
quencies, and percentages. To verify the normality of the
distribution, skewness and kurtosis values were examined.
The relationships between treatment adherence, perception
of complication risk, and metabolic control indicators were
investigated using Pearson’s correlation test. Furthermore, a
multiple regression model was employed to determine the
predictive impact of independent variables on the depend-
ent variable.

RESULTS

Of the patients who participated in the study, 56.8% were
female, mean age was 59.07+12.51 years, 66.5% were prima-
ry school graduates, 67.5% were unemployed, 68.9% had a
middle income, 89.3% used insulin with oral antidiabetics,
72.3% measured blood glucose levels regularly, 57.3% exer-
cised regularly, 59.7% did not go for regular health check-
ups, 81.6% had additional chronic diseases, 75.7% had acute
and 57.3% had chronic diseases. 3% exercised regularly,
59.7% did not go for regular health check-ups, 81.6% had
additional chronic diseases, 75.7% experienced acute and
57.8% chronic complications, 84% received education about
their disease (Table 1).

Cronbach’s alpha coefficient was calculated to evaluate the
internal consistency of the Patient Compliance Scale for
Type 2 DM Treatment. While the original study reported
a coefficient of 0.77 (14), the present study yielded a Cron-
bach’s alpha value of 0.62.

The Cronbach’s alpha coefficients for the total scale of the
Turkish version of the Diabetes Mellitus Risk Perception
Scale (RPS-DM) ranged from 0.76 to 0.92 (16). In this study,
the Cronbach’s alpha coefficient was calculated as 0.65 for
the risk knowledge subscale and 0.79 for the total scale.
Cronbach’s alpha values were found to be 0.64 for the anxie-
ty subscale, 0.67 for the optimism subscale, 0.74 for the per-
sonal disease risk subscale, and 0.80 for the environmental
risk subscale under the composite risk perception subscale.

In Table 2, the mean scores of the sub-dimensions of the
Patient Compliance Scale for Type 2 DM Treatment are as
follows: attitudes and emotional factors 22.81+4.39, knowl-
edge and personal factors 16.34+5.43, lifestyle change
10.08+3.47, feelings of anger 7.67+2.43, adaptive emotions
and behaviors 7.62+3.24, diet bargaining 9.57+2.45, de-
nial bargaining 5.73+2.96 and the mean total score of the
scale was 79.86+11.46. Diabetes Mellitus-Risk Perception
Scale subscale mean scores were calculated as risk knowl-
edge 2.85+0.28, composite risk knowledge 2.10+0.42, anx-
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Table 1. Descriptive characteristics of patients Table 2. Individuals’ Diabetes Mellitus-Risk Perception and
S e e Findings (n=206) ?:25::68 Health Promotion Self-Care Scale Subscale and Total
Gender

. Findings
*
Male : 89 (43.2) Variables (n=206)
F 117 56.8
cma e. (568) The Scale for Compliance to the Treatment in Type 2
Educational status Diabetes Mellitus
Primary School 137 (66.5) Attitude and emotional factor 22.81+4.39 (8-34)
Middle School 29 (14.1) Knowledge and personal factors 16.34+5.43 (7-30)
ngh SC}.IOOI . 22 (107) Lifestyle changes 10.08+3.47 (3-15)
University and higher 18 (8.7) Feelings of anger 7.67+2.43 (3-15)
Working status ) - -
Adaptive emotions and behaviors 7.62+3.24 (4-16)
Yes 139 (67.5) - —
Diet negotiation 9.57+2.45 (3-15)
No 67 (32.5)
. Denial Bargaining 5.73+2.96 3-14
Economic status
Income<expenses 38 (18.4) Total score 79.86+11.46  53-111
Income=expenses 142 (68.9) The Risk Perception Survey-Diabetes Mellitus (RPS-DM)
— ' Scale
Income>expenses 26 12.6
'p - (12.6) Risk Knowledge 2.85+0.28 0-3
The way diabetes is treated — -
— - Composite Risk Perception 2.10+0.42 1.32-3.55
Oral antidiabetics (OA) 22 (10.7) W L9140.63 "
+ _
OA+Insulin 184 (89.3) o i
Regular blood glucose monitoring Optimistic 3.02£049 1-4
Yes 149 (72.3) Personal Disease Risk 2.22+0.63 1-4
No 57 (27.7) Environmental Risk 1.83+0.56 1-4
Regular exercise Metabolic Variables
Yes 118 (57.3) Fasting blood glucose (mg/dL) 198.67+87.15  69-511
No 38 (42.7) Postprandial blood glucose (mg/dL) 216.16£97.69  73-522
Regu]ar health check-ups HbAlc (%) 10.7442.99 4.90-19.80
Yes 83 (40.3)  HDL (mg/dL) 43.12416.50  22-154
No 123 (59.7)  LDL (mg/dL) 1252144520  19-335
Acute complications Triglyceride (mg/dL) 212.97+148.61 26-753
Yes 156 (75.7) *Data are shown as mean tstandart devation (minimum-maximum).
No 50 (24.3)
Chronic complications iety 1.91+0.63, optimism 3.02+0.49, personal disease risk
Yes 119 (57.3)  2.22+0.63, environmental risk 1.83+0.56, and total mean
No 87 (422)  score 2.94+0.25. The mean scores of metabolic variables

of the patients were 198.67+87.15 for fasting blood glucose,

Receiving education about the disease
216.16+£97.69 for postprandial blood glucose, 10.74+2.99

Yes 173 (84.0)
No 3 (16.0) for HbAlc, 43.12+16.50 for HDL, 125.21+45.20 for LDL,
- : 212.97+148.61 for triglyceride, and 28.58+6.52 for BMI.
Body mass index
Underweight (<18.5 kg/m?) 7 (3.4)  The total scores of patients on the Patient Compliance
Normal (18.5-24.9 kg/m?) 68 (33.0) Scale for Type 2 DM Treatment and the subscale scores of
Overweight (25-29.9 kg/m?) =3 (25.7) '{(he Dliall)etes Mellitu.s RifkkPlircepiti(c)ln Scale,. includir.lg .risk
st degree obese (30-34.9 kg/m’) o (22.8) nowledge, compqmte risk knowledge, anx%ety, optimism,
personal disease risk, and environmental risk, were com-
Grade 2 obese (35-39.9 kg/m?) 14 (6.8) . . . ..
pared according to sociodemographic characteristics and
Grade 3 obese (>40 kg/m?) 17 (8.3)

are presented in Table 3. The mean score on the Patient
Compliance Scale for Type 2 DM Treatment was found to

Age (year+SD,(minimum-maximum)  59.0 £12.51 (24-86)

*Data are shown as number, and percentage (%).
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be statistically significant (p < 0.05) in relation to regular
blood sugar measurements and disease-specific education
(Table 3).

The mean score of the Diabetes Mellitus Risk Perception
Scale Risk Knowledge subscale was found to be statistically
significant in relation to education, employment status, reg-
ular blood sugar measurement, presence of chronic compli-
cations, presence of additional chronic diseases, and receiv-
ing education about the disease. The composite risk knowl-
edge subscale score average differed significantly (p<0.05)
according to employment status, income status, regular
blood sugar measurement, and regular health check-ups. A
statistically significant variation was found in the mean anx-
iety subscale scores depending on the presence of chronic
complications (p < 0.05). Similarly, the mean scores of the
optimism subscale differed significantly based on education
level, income status, physical activity habits, chronic com-
plications, comorbidities, and body mass index (p < 0.05).
The difference in the average personal disease risk subscale
score and the variables of education, employment status,
income status, diabetes treatment method, regular blood
sugar measurement, regular health checkups, chronic com-
plications, and additional chronic diseases was also statisti-
cally significant (p < 0.05). It was found that the difference
between the environmental risk sub-dimension score aver-
age and gender, income status, regular blood sugar measure-
ment, and regular health checkups was statistically signifi-
cant (p<0.05) (Table 3).

The results of the correlation analysis conducted to exam-
ine the relationship between patients’ treatment compliance
and risk perception scales mean scores are presented in Ta-
ble 4. Correlation strength was evaluated as weak, moderate
or strong.

A weak negative correlation was found between patients’
treatment compliance scores and their risk knowledge mean
scores (p<0.05), a weak negative correlation was found be-
tween composite risk knowledge mean scores (p<0.01), and
a weak negative relationship between the environmental
risk score average (p<0.01). No statistically significant rela-
tionship was found between patients’ treatment compliance
and anxiety, optimism, and personal disease risk score aver-
ages (p>0.05) (Table 4).

The results of the correlation analysis conducted to examine
the relationship between patients’ mean scores of treatment
compliance and metabolic control variables are presented in
Table 5. Correlation strength was evaluated as weak (0.10-
0.29), moderate (0.30-0.49), or strong (0.50-1).

A weak positive correlation (p<0.01) was found between pa-
tients’ traetment compliance scores and fasting blood sugar
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levels, a weak positive correlation (p<0.01) between patients’
type 2 diabetes mellitus treatment compliance scale scores
and postprandial blood sugar scores, HbAlc score average
(p<0.01). No statistically significant associations were iden-
tified between the type 2 diabetes mellitus treatment adher-
ence scale and mean HDL, LDL, and triglyceride levels (p >
0.05) (Table 5).

The results of the regression analysis, which was conduct-
ed to interpret the effect of treatment compliance on risk
perception and metabolic variables, are presented in Table
6. The model established to test the extent to which the de-
pendent variable, the “ Patient Compliance Scale for Type
2 DM Treatment,” explained the independent variables, the
“Diabetes Mellitus Risk Perception Scale” and “Metabolic
Variables,” was found to be statistically significant as a whole
(F =3.765, p = <0.001) (Table 6).

A multiple linear regression analysis was performed to iden-
tify variables that predict treatment compliance in individ-
uals with diabetes mellitus. The model was found to be sig-
nificant overall (R = 0.630, R* = 0.397, F = 3.765, p < 0.001)
and explained approximately 39.7% of the variance in the
dependent variable.

According to the results of the analysis, the variables that sig-
nificantly affected treatment compliance were fasting blood
glucose (FBG) and risk knowledge (RK). The coefficient for
the FBG variable is positive and significant (B = 0.047, p
= 0.006, 95% CI [0.014-0.081]), indicating that treatment
compliance scores increase as fasting blood sugar levels rise.

Conversely, the RK variable’s coefficient was negative and
significant (B = -13.414, p = 0.008, 95% CI [-23.121, -3.708]).
This indicates that treatment compliance scores decrease as
participants’ risk knowledge increases (Table 6).

The model showed no significant effects for the other varia-
bles: fasting blood sugar (FBS), HbAlc, HDL, LDL, triglyc-
erides, anxiety, optimism, personal disease risk, and envi-
ronmental risk variables (p > 0.05).

DISCUSSION

The results of the study, which evaluated the effect of treat-
ment compliance on complication risk perception and met-
abolic control in patients with T2DM, reveal that treatment
compliance plays a critical role in these factors. While the
findings are generally consistent with existing literature,
they also reveal some differences.

This study found that the Cronbachs alpha coefficient of
the Patient Compliance Scale for Type 2 DM Treatment was
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Tablo 4. Examination of the relationship between the Patient Compliance Scale for Type 2 Diabetes Mellitus Treatment and the
Diabetes Mellitus Risk Perception Scale subscale mean scores (n=206)

Variables 1 2 3 4 5 6 7
Risk Knowledge —

Composite Risk Perception -.123 —

Worry -.134 199 —

Optimistic .180** .084 -.218%* —

Personal Disease Risk .016 .864%* .085 .055 —

Enviromental Risk -.248%* .812%* .066 -.047 440%* —

T2DTCS -.188** -.174* -.011 .007 -.133 -.170% —

T2DTCS = The Scale for Compliance to the Treatment in Type 2 Diabetes MellitusTotal Score

*p<.05 % p<.01

Tablo 5. Examination of the relationship between patient compliance with Type 2 diabetes mellitus treatment and metabolic control

variable mean scores (n=206)

Variables 1 2 3 4 5 7
T2DTCS —

FBS (mg/dL) 219** —

PPBS (mg/dL) 189%* .589** —

HbAlc (%) .143* 376%* 310%* —

HDL (mg/dL) .059 -.049 .073 -.068 —

LDL (mg/dL) .003 .089 .041 .245%% -.039

Triglycerides (mg/dL) 080 116 1774 214* 068 —

T2DTCS = The Scale for Compliance to the Treatment in Type 2 Diabetes Mellitus Total Score, FBS = Fasting Blood Sugar; PPBS = Postprandial
Blood Sugar; HbA1lc = Glycated Hemoglobin; HDL = High-Density Lipoprotein; LDL = Low-Density Lipoprotein; Triglycerides = Triglyceride Level.

*p<.05*p<.01

Tablo 6. Results of multiple regression analysis regarding the Patient Compliance Scale for Type 2 Diabetes Mellitus Treatment,
Diabetes Mellitus Risk Perception Scale subdimensions, and metabolic variable mean scores (n=206)

Dependent Variable Model Variables B S.Error f t P 95% CILower 95% CI Upper

Treatment compliance 1 Fixed 99.058 17.947 5.520 0.000 63.194 134.921
Risk information -13.414 4.857 -0.303 -2.762 0.008 -23.121 -3.708
Compound risk information -1.306  1.789 -0.083 -0.730 0.468 -4.881 2.269
Concern 3.071 2303 0.147 1.334 0.187 -1.531 7.673
Optimism -1.962  2.076 -0.113 -0.945 0.348 -6.110 2.185
Personal risk of disease 0.339 2414 0.017 0.141 0.889 -4.484 5.163
Environmental risk -13.414 4.857 -0.303 -2.762 0.008 -23.121 -3.708
FBS (mg/dL) 0.047  0.017 0.399 2.855 0.006 0.014 0.081
PPBS (mg/dL) 0.003  0.016 0.028 0.208 0.836 -0.029 0.036
HbAlc (%) 0.629  0.384 0.181 1.636 0.107 -0.139 1.397
HDL (mg/dL) 0.014 0.014 0.104 0.991 0.325 -0.014 0.042
LDL (mg/dL) -0.029  0.024 -0.128 -1.212 0.230 -0.076 0.019
Triglyceride (mg/dL) 0.009  0.010 0.098 0.906 0.368 -0.010 0.028

R=0.630, R*=0.397 F=3.765,p<0.001

FBS= Fasting Blood Glucose; PPBS= Postprandial Blood Glucose; HbAlc= Glycosylated Hemoglobin; HDL= High-density lipoprotein;
LDL= Low-density lipoprotein; Triglyceride= Triglyceride level
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0.62, lower than the reported coefficient of 0.77 in the orig-
inal study (14). This difference may be attributed to varia-
tions in the characteristics of the sample, particularly with
regard to participants’ educational level, duration of illness,
and treatment compliance behaviors. Additionally, cultur-
al or contextual differences in interpreting some items may
have affected the reliability level. Nevertheless, the obtained
Cronbach’s alpha value is acceptable for scales used in be-
havioral and clinical research. It indicates that the scale is
still a valid tool for assessing treatment compliance in pa-
tients with T2DM.

The Cronbach’s alpha coefficient obtained for the total RPS-
DM scale in this study (a = 0.79) was close to the lower lim-
it of the range reported for the original Turkish form (a =
0.76-0.92) (16). The lower reliability coefficient (a = 0.65)
of the risk knowledge subscale, compared to the other sub-
scales, suggests that participants may have understood the
items in this subscale at different levels or that individual
differences in knowledge levels increased response diversi-
ty. However, the coefficients obtained for the composite risk
perception subscale and the other subscales (a = 0.64-0.80)
suggest that the scale’s internal consistency is generally ade-
quate. These results support using the RPS-DM scale to reli-
ably assess risk perception in patients with T2DM.

This study observed that the level of treatment compliance
among patients with T2DM was moderate (79.86 + 11.46).
A study by Erden Melikoglu et al. on patients with T2DM
also observed moderate treatment compliance (17). An-
other study by Yiice and Yildirim also found that treatment
compliance among T2DM patients was moderate. Other
studies have also shown that the level of treatment compli-
ance among patients with T2DM is moderate (18,19). How-
ever, in a study by Javanmardifard et al., T2DM patients
were found to have low compliance to their treatment reg-
imen. Another study found that 55% of patients had poor
treatment compliance (20). These results are largely similar
to those of other studies in the literature. It can be conclud-
ed that individuals with T2DM do not adhere to treatment
at the desired level, which may negatively affect the disease
process. Some studies in the literature show different results,
which may be attributed to changes in patients’ sociocultur-
al factors.

In this study, it was observed that patients with T2DM had
the highest mean scores on the risk perception scale for
complications in the risk knowledge (2.85 + 0.28) and op-
timism (3.02 + 0.49) subscales. These results suggest that
patients exhibited optimistic attitudes despite their high
perception of risk regarding complications. Xiong et al’s
study observed that patients with diabetes had a high lev-
el of risk perception regarding complications and received
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the highest scores on the anxiety and optimism subscales
(21). In the study by Saglam and Bektas, patients with dia-
betes were found to have a high level of risk perception of
complications (3.9 + 0.8) (11). Kumsar et al. found that pa-
tients with diabetes had a good level of risk perception of
complications and received the highest scores on the risk
knowledge and anxiety sub-dimensions. Risk perception in
individuals with diabetes is an important factor affecting
disease management and the development of complications
(22). The results of this study are mostly similar to those of
other studies in the literature. It can be concluded that indi-
viduals with type 2 diabetes mellitus have a good knowledge
level about the prevention and reduction of disease-related
complications.

This study revealed a negative correlation between treat-
ment compliance in patients with T2DM and their risk
awareness, composite risk awareness, and environmental
risk awareness. It is known that as patients’ scores on the
treatment compliance scale increase, their treatment com-
pliance weakens. Therefore, it has been observed that pa-
tients with high treatment compliance have increased lev-
els of complication risk and environmental risk knowledge.
The findings of a study have shown that understanding risk
perceptions is necessary to predict self-management behav-
iors in diabetic patients (23). A systematic review study has
shown that treatment compliance in T2DM patients is de-
pendent on the level of knowledge about complications (24).
It can be said that patients acquire information about com-
plications while adhering to treatment and adhere to their
treatment to delay the progression of complications during
this process.

This study observed a positive correlation between treat-
ment adherence and fasting and postprandial blood sugar
levels, as well as HbA1c levels, in patients with T2DM. As
treatment compliance decreased, these values increased.
Thus, it can be concluded that the practices patients engage
in during the treatment process are beneficial for main-
taining metabolic control. In a study by Pourhabibi et al., it
was observed that as patients’ HbAlc levels increased, their
treatment compliance decreased by 1.84 points (25). How-
ever, Yildirim et al.,, found no statistically significant rela-
tionship between HbAlc values and treatment compliance
in patients with T2DM (19). Boas and colleagues found
no statistically significant relationship between metabolic
control variables and treatment compliance (26). Another
study found that as treatment compliance increased, HbAlc
levels decreased. Non-compliance to treatment is a risk fac-
tor for uncontrolled diabetes in patients with T2DM (20).
These findings demonstrate that, as treatment compliance
decreases among patients with T2DM, their fasting and
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postprandial blood sugar levels and HbA1c levels increase.
However, this relationship has been found to be signifi-
cant in some studies but not in others. These discrepancies
may be attributed to variations in study group characteris-
tics, measurement tools, and follow-up periods. This study
found that participants had an average HbA1c level of 10.7,
which is significantly high. This indicates that they generally
had poor glycemic control and difficulty adhering to treat-
ment. According to the literature, HbAlc levels in individ-
uals with T2DM typically fall within the range of 6.4% to
9.9%. These values suggest that glycemic control is subop-
timal for a significant proportion of patients (27-30). The
mean HbAIc level obtained in this study (10.7%) is above
the reported range, which may be related to the majority of
the sample being hospitalized individuals with inadequate
glycemic control.

This study found that treatment compliance significantly
impacted risk awareness and fasting blood sugar levels in
patients with T2DM, accounting for 39% of the total effect.
These results demonstrate that treatment compliance influ-
ences clinical parameters and individuals’ perceptions and
awareness of the disease. These findings are consistent with
previous studies. There is a strong relationship between
treatment compliance and risk knowledge in patients with
diabetes (31). It is well known that treatment compliance
depends on one’s belief in potential complications (24). A
study by Neto et al. found that treatment compliance sig-
nificantly impacted HbAlc and cholesterol levels (32). An-
other study found that low HbA1c levels positively affected
treatment compliance (33). Therefore, interventions aimed
at increasing treatment compliance should be holistic, ad-
dressing medication use as well as patients’ knowledge, risk
perception, and health awareness.

This study has some limitations. First, the research subjects
were only adults with T2DM from one hospital, which may
have introduced bias into the research results. Second, the
data are based on self-reports, which can lead to social and
recall biases. Future studies should take these factors into
consideration. Since this study’s sample consisted mainly of
hospitalized individuals with poor diabetes management,
the findings cannot be generalized to the general T2DM
population. This is one of the study’s significant limitations.

In the present study, a robust statistical relationship was ob-
served between the treatment compliance of patients with
t2dm and their risk profile levels, fasting and postprandi-
al blood glucose levels, and HbA1lc levels. In addition, the
findings of the study demonstrated that treatment com-
pliance levels in individuals with T2DM were significantly
influenced by risk awareness, personal risk perception, and

fasting blood glucose levels. The analysis revealed that these
factors collectively contributed to 39% of the observed vari-
ability in treatment compliance levels. The findings indicate
that patient compliance with treatment is not solely con-
tingent on metabolic control, but is also influenced by the
patient’s level of knowledge regarding the illness and their
perception of complications. The findings indicate that the
implementation of strategies aimed at enhancing treatment
compliance must extend beyond a purely medical approach.
These strategies are expected to augment patients’ knowl-
edge levels. The available evidence suggests that a compre-
hensive approach is necessary to support motivation and
strengthen personal risk awareness. It is hypothesized that
structured educational curricula and customized support
systems may facilitate the process of coping with diabetes.

Acknowledgments
We thank you all the participants.

Author Contributions

The study conception and design were contributed by Giil Dural,
Faruk Kiling; performed the material preparation, data collection,
and analysis. Giil Dural, Faruk Kiling wrote the first draft of the
manuscript, and all authors commented on previous versions of
the manuscript.

Conflict of Interest
The authors state that they have no conflicts of interest to disclose.

Financial Support
None

Ethical Approval

The research protocol was approved by the Firat University
Non-Interventional Ethics Committee (Approval no: 2023/ 08-
27).

Peer Review Process
Extremely and externally peer-reviewed

REFERENCES

1. Wakui N, Ozawa M, Yanagiya T, Endo S, Togawa C, Matsuoka
R, et al. Factors Associated With Medication Compliance in
Elderly Patients With Type 2 Diabetes Mellitus: A Cross-Sec-
tional Study. Front Public Heal. 2022;9(January):1-9.

2. Idris BNA, Hapipah, Ariyanti M, Arifin Z, Supriyadi, Mardi-
yah Z. Effect of Spiritual Care Towards Diet Compliance in
Diabetes Mellitus Type 2 Patients. 2020;30(Ichd):1-7.

3. IDE International Diabetes Federation, 2021 [Internet]. 2021.
Available from: https://diabetesatlas.org/

4. Satman I, Omer B, Tutuncu Y, Kalaca S, Gedik S, Dinccag N,
et al. Twelve-year trends in the prevalence and risk factors of
diabetes and prediabetes in Turkish adults. Eur ] Epidemiol.
2013;28(2):169-80.

Turk J Diab Obes 2025; 9(3): 229-241



10.

11.

12.

13.

14.

15.

Shahabi N, Kolivand M, Salari N, Abbasi P. The effect of tel-
enursing training based on family-centered empowerment
pattern on compliance with diet regimen in patients with dia-
betes mellitus type 2: a randomized clinical trial. BMC Endocr
Disord [Internet]. 2022;22(1):1-8. Available from: https://doi.
org/10.1186/s12902-022-00953-4

Aytemur M, Inkaya B. Investigation of Diabetes Complication
Risk Perception and Diabetes Self-Management Skills in Indi-
viduals with Diabetes. Turkish ] Diabetes Obes. 2022;6(2):121-
30.

Javanmardifard S, Heidari S, Sanjari M, Yazdanmehr M, Shi-
razi E The relationship between spiritual well-being and hope,
and compliance to treatment regimen in patients with diabetes.
] Diabetes Metab Disord. 2020;19(2):941-50.

Koenigsberg MR, Corliss J. Diabetes Self-Management:
Facilitating Lifestyle Change. Am Fam Physician [Inter-
net]. 2017;96(6):362-70. Available from: www.aafp.org/
afp.%0Ahttp://eds.a.ebscohost.com.ezproxy.endeavour.edu.
au/eds/pdfviewer/pdfviewer?vid=3&sid=85482eef-0a02-428¢
-8418-d575ba85b524%40sessionmgr4010

Monju IH, Ahmed T, Abrar M, Habib MA, Faiza F, Hawlader
MDH, et al. Prevalence and factors associated with medica-
tion compliance among diabetes patients in rural sub-district
health facilities in Bangladesh. Discov public Heal [Internet].
2025;22(1). Available from: https://doi.org/10.1186/s12982-
025-00504-x

Ar1 N, Ozdelikara A. The Effect of Family Support on Accept-
ance and Treatment Adaptation in Type 2 Diabetes Patients
Applied to Internal Medicine Clinics: Ordu Province Sample.
Turkish J Diabetes Obes. 2022;6(1):39-48.

Saglam FS, Bektas H. Risk perceptions of patients with type 2
diabetes mellitus regarding insulin therapy and diabetes com-
plications: A cross-sectional study. J Clin Nurs. 2023;32(15-
16):5010-27. doi: 10.1111/jocn.16720.

Rashidi M, Kiskag N, Gelisim Universitesi I, Bilimleri Fakiilt-
esi S, Boliimii H, yazar S. Diyabetli Bireylerde Diyabet Komp-
likasyon Risk Algisinin ve Diyabet Oz Yonetim Algist Arasinda-
ki {liskinin Incelenmesi. Mas Japs [Internet]. 2024;9(1):50-7.
Available from: http://dx.doi.org/10.5281/zenodo.10614786
Ahmed NJ, Alrawili AS, Alkhawaja FZ, Alqahtani HF, Ala-
nazi RH. Knowledge and Perception about Diabetes and its
Risk Factors. ] Pharm Res Int. 2021;33:423-7. DOI: 10.9734/
jpri/2021/v33i43A32507

Demirtas A, Albayrak A. Development of an assessment
scale for treatment compliance in type 2 Diabetes Mellitus in
Turkish population: Psychometric evaluation. Int J Nurs Sci.
2017;4:244-51. doi: 10.1016/j.ijnss.2017.06.002. eCollection
2017 Jul 10.

Walker EA, Caban A, Schechter CB, Basch CE, Blanco E,
DeWitt T, et al. Measuring comparative risk perceptions
in an urban minority population: The risk perception sur-
vey for diabetes. Diabetes Educ. 2007;33(1):103-10. doi:
10.1177/0145721706298198.

Turk J Diab Obes 2025; 9(3): 229-241

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Dural G and Kiling F

Taskin Yilmaz E Karakoc Kumsar A, Celik S. The Validi-
ty and Reliability Study of the Turkish Risk Version of the
Perception Survey-Diabetes Mellitus Scale. Int J Caring Sci.
2018;11(3):1597-608.

Erden Melikoglu S, Koktiirk Dalcali B, Glingérmiis E, Kaya
H. Spiritual Well-Being and Treatment Compliance in Pa-
tients with Type 2 Diabetes in Turkey. ] Relig Health [Internet].
2025;(0123456789). Available from: https://doi.org/10.1007/
$10943-025-02271-0

Eski S, Yalgin6z Baysal H. An investigation of the diabetes
health literacy level and compliance to the treatment in pa-
tients with diabetes in Turkey. Anatol Curr Med J. 2022;4(1):1-
7.

Yildirim D, Ciris Yildiz C, Ergin E, Ozbay 1. Hypoglycaemia
fear, treatment compliance, and the quality of life in patients
with type 2 diabetes and its determinants. Int ] Nurs Pract.
2024;30(2):1-9. https://doi.org/10.1111/ijn.13248

Fayed A, AlRadini F, Alzuhairi RM, Aljuhani AE, Alrashid HR,
Alwazae MM, et al. Relation between diabetes related distress
and glycemic control: The mediating effect of compliance to
treatment. Prim Care Diabetes [Internet]. 2022;16(2):293-300.
Available from: https://doi.org/10.1016/j.pcd.2021.12.004

Xiong C, Wang Y, Xie X, Huang Y, Liu M, Zou X. Mediating
Effect of Coping Style Between Risk Perception of Complica-
tions and Self-Management in Patients with Type 2 Diabetes
Mellitus. Diabetes, Metab Syndr Obes . 2024;17(Novem-
ber):4367-76. doi: 10.2147/DMS0O.5490286.

Kumsar A, Yilmaz F, Celik S, Bagdemir E. The perception of
risk related to complications and its relation with metabolic pa-
rameters in diabetic individuals. Ann Med Res. 2021;28(1):55.

Shreck E, Gonzalez JS, Cohen HW, Walker EA. Risk percep-
tion and self-management in urban, diverse adults with type 2
diabetes: The improving diabetes outcomes study. Int ] Behav
Med. 2014;21(1):88-98. doi: 10.1007/s12529-013-9291-4.

Alharbi S, Alhofaian A, Alaamri MM. Illness Perception and
Medication Compliance among Adult Patients with Type 2 Di-
abetes Mellitus: A Scoping Review. Clin Pract. 2023;13(1):71-
83. doi: 10.3390/clinpract13010007

Pourhabibi N, Mohebbi B, Sadeghi R, Shakibazadeh E, Sanjari
M, Tol A, et al. Factors associated with treatment compliance
to treatment among in patients with type 2 diabetes in Iran: A
cross-sectional study. Front Public Heal. 2022;10. doi: 10.3389/
fpubh.2022.976888

Gomes-Villas Boas LC, Foss MC, Freitas MCF de, Pace AE.
Relationship among social support, treatment compliance
and metabolic control of diabetes mellitus patients. Rev Lat
Am Enfermagem. 2012;20(1):52-8. DOL 10.1590/s0104-
11692012000100008

Wibowo, Z.K., Wibisono, S., Khairina. The relationship be-
tween diabetes distress and HbAIC level in type 2 diabetes

mellitus therapy patients: a systematic review. Bali Medical
Journal. 2022;11(1): 476-484. DOI: 10.15562/bmj.v11i1.2986



The Effect of Treatment Adherence

28.

29.

30.

31.

Han F, Shi X, Pan ], et al. Elevated serum HbA1c level, rather
than previous history of diabetes, predicts the disease severity
and clinical outcomes of acute pancreatitis. BMJ Open Diab
Res Care 2023;11:€003070. doi:10.1136/bmjdrc-2022-003070

Quigley M, Earnest A, Szwarcbard N, Wischer N, Andrikopou-
los S, Green S, et al. (2022) Exploring HbAlc variation be-
tween Australian diabetes centres: The impact of centre-level
and patient-level factors. PLoS ONE 17(2): €0263511.https://
doi.org/10.1371/journal.pone.0263511

Lee SE Li CP. Personality as a predictor of HbAlc level in pa-
tients with type 2 diabetes mellitus. Medicine (2021) 100:27.
DOI: 10.1097/MD.0000000000026590

Simon-Tuval T, Shmueli A, Harman-Boehm I. Compliance
of patients with type 2 diabetes mellitus to medications:
the role of risk preferences. Curr Med Res Opin [Internet].
2018;34(2):345-51. Available from: https://doi.org/10.1080/03
007995.2017.1397506

32. Neto JCGL, Da Silva AP, De Aratjo MFM, Damasceno

33.

MMC, Landim MBP, De Freitas RWJE Metabolic control
and medication compliance in people with diabetes mellitus.
ACTA Paul Enferm. 2017;30(2):152-8. DOI: 10.1590/1982-
0194201700024

Turen S, Yilmaz RA, Gundogdu S. The Relationship with
Acceptance of Illness and Medication Compliance in Type
2 Diabetes Mellitus Patients. Int ] Caring Sci [Internet].
2021;14(3):1824. Available from: www.internationaljournalof-
caringsciences.org

Turk J Diab Obes 2025; 9(3): 229-241



