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Abstract
Objective  Statin treatment compliance and achieving target levels differ between populations. This study aimed to determine the sta-
tus of achieving the lipid targets and evaluate patients’ compliance to statin treatment in type 2 diabetic patients with dyslipidemia.
Method  This cross-sectional study included type 2 diabetes mellitus (T2DM) patients with dyslipidemia who applied for 
treatment at our polyclinics. Statin compliance was evaluated using the Modified Morisky Adherence Scale (MMAS-8) 
through a face-to-face interview. Cardiovascular (CV) risk was calculated according to the 2019 ESC (European Society 
of Cardiology) criteria by evaluating the patients’ individual risk factors. LDL targets were determined according to risk 
categories with the same criteria.
Results  A total of 504 patients (F/M: 274/230) were included. The serum LDL levels were 102.6 ± 39.2 mg/dL. Of the patients, 
56.1% were under statin treatment. CV risk was very high in 73.6% of patients. LDL levels were significantly lower in users than 
in non-users (91.2 ± 26.0, 117.3 ± 38.4, p < 0.0001). The rate of reaching the LDL target was 14.8% in statin users. Treatment 
compliance was low for 40.6% of statin users. Discontinuation of statin treatment due to side effects was 15.7% (n = 14). N = 49 
patients willingly discontinued statin treatment. They reported that 40.8% considered the treatment unnecessary.
Conclusion  It was observed that 56.1% of type 2 diabetic patients were on statin therapy. A small percentage of them 14.8% 
(n = 42) reached the LDL target. Statin non-compliance and a lack of awareness of the statin treatment are the main reasons 
for high LDL levels in type 2 diabetic patients.

Keywords  Diabetes mellitus · Hyperlipidemia · Medication adherence · Statin

Highlights   
• In diabetic patients, the LDL targets specified by the guidelines 
cannot be achieved.
• In diabetic patients, compliance with statin therapy is low.
• Diabetic patients consider statin therapy unnecessary.
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Introduction

Hyperlipidemia is a major cardiovascular risk factor that is 
observed in 60–97% of type 2 diabetic patients [1, 2]. Pri-
mary and secondary CV prevention studies on statin therapy 

demonstrated significant benefits in cardiovascular protec-
tion in hyperlipidemic patients with T2DM [3]. As diabetes 
is accepted as equal to cardiovascular disease, guidelines 
recommend a lower LDL target for diabetic patients and 
moderate- and high-intensity statin therapy for patients with 
LDL levels above target. However, the rates of achieving 
LDL targets differ between populations. According to the 
National Cholesterol Education Program Adult Treatment 
Panel III (NCEP ATP III) data, it is known that 70–80% 
of diabetic dyslipidemic patients cannot reach the recom-
mended targets even in developed countries [4]. In the 
EUROASPIRE study, 33% of patients achieved their LDL 
target [5]. In the data of the Turkish arm of the CEPHEUS 
study, the rate of reaching the LDL target was found to be 
35.1% [6]. Although there is strong evidence for statin treat-
ment in the primary and secondary prevention of diabetes, 
there are concerns among patients and physicians about the 
initiation and continuation of statin therapy. Drug compli-
ance is one of the major barriers to achieving LDL targets. 
Statin compliance studies show that more than 50% of 
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patients discontinued treatment in the first year, and statin 
adherence decreased to 25% [7–9]. The aim of this study was 
to determine the usage frequency of statin therapy, habits of 
use, and treatment compliance in patients with T2DM and 
to reveal the barriers to reaching target LDL levels.

Materials and methods

Study Design

The study was designed as a cross-sectional survey. Five hun-
dred and four patients who applied to Pendik Training and 
Resarch Hospital of Marmara University School of Medicine 
for treatment at internal medicine, endocrinology, and cardiol-
ogy outpatient clinics between November 2020 and August 2021 
were included. Inclusion criteria were defined as the patient’s 
diagnosis of T2DM for at least 1 year and diabetic dyslipidemia. 
Exclusion criteria were defined as the patient’s diagnosis of 
malignancy, pregnancy, or being in the lactation period.

Demographic and clinical data collected through face-to-
face interviews were with the patients and the patients’ files. 
Medication history, the patient’s statin use, dosage, duration, 
side effects, and smoking and alcohol habits were questioned. 
A questionnaire was completed for compliance with statin 
therapy. The duration of diabetes and hyperlipidemia, medica-
tions, and comorbid conditions were collected from patients’ 
files. The total number of drugs used per day was recorded. 
Height was measured using a stadiometer to the nearest 
0.5 cm. Bodyweight was measured using a digital electronic 
scale closest to 0.1 kg. BMI was calculated by dividing the 
weight in kilograms by the square of the height in meters.

Laboratory evaluation

Laboratory data from the last 3 months (fasting plasma 
glucose (FPG), HbA1c, total cholesterol (TC), high-den-
sity lipoprotein (HDL), LDL, and triglyceride (TG)) was 
recorded retrospectively from the patient’s file.

Fasting blood glucose was studied with the Cobas 8000 
Chemistry Analyzer Series (Roche Diagnostics, Switzer-
land) using an enzymatic method with hexokinase. HbA1c 
was studied with the premier Hb9210 (Trinity Biotech) by 
the boronate affinity chromatography method. The enzy-
matic colorimetric method studied TC, HDL, LDL, and TG 
with the Cobas 8000 Chemistry Analyzer Series (Roche 
Diagnostics, Switzerland).

CV risk calculation

Cardiovascular risk calculation was done according to 
the 2019 ESC “Diabetes, prediabetes, and cardiovascular 
diseases guideline” [10]. Each patient was divided into 

cardiovascular risk categories of moderate, high, and very 
high. Young patients with DM duration < 10 years with 
no risk factors were included in the moderate-risk group. 
Patients with DM duration ≥ 10 years without target organ 
damage plus any other additional risk factor were included 
in the high-risk group. Patients with DM and cardiovascular 
disease or other target organ damage, or three or more major 
risk factors were included in the very high-risk group. Using 
the same guideline, individual LDL targets (< 100 for the 
moderate-risk group, < 70 for the high-risk group, and < 55 
for the very high-risk group) and whether the patient reached 
the LDL target were determined.

Evaluation of statin compliance

The 8-item Morisky Medication Adherence Scale (MMAS-
8) questionnaire was used for determining statin compliance. 
It is a scale that evaluates drug use behaviors with eight 
questions based on the patient’s self-report. This scale has 
been validated in Turkish studies [11–13]. The total score 
of the questionnaire was 8, with 1 point for each question; 
the high-compliance group had 8 points, the medium-com-
pliance group had 6 to 8, and the low-compliance group 
had < 6 [14]. Patients were also asked whether they were 
aware they had hyperlipidemia and had been offered statin 
therapy before. Answers were recorded as yes or no.

Statistical methods

Continuous variables were summarized using descriptive 
statistics presented as the mean and standard deviation (SD). 
Categorical variables were summarized using counts and 
percentages. Categorical data was analyzed using the chi-
square (χ2) test. The independent T test and ANOVA test 
were used for the parametric variables. A value of p < 0.05 
was considered statistically significant. All statistical analy-
ses were performed using the software Graphpad Instat.

Results

Clinical and demographic characteristics of type 2 diabetic 
patients are given in Table 1. A total of 504 patients, includ-
ing 274 (54.3%) women and 230 (45.6%) men, were included 
in the study. The mean duration of diabetes mellitus (DM) 
among the patient was 12.3 ± 7.2 years, and 54.5% of them 
were on insulin therapy. The duration of DM was longer in 
female patients than in male patients (p = 0.0144). Macro-
vascular complications were more common in male patients 
than female patients. The mean BMI was 32.8 ± 6.9 kg/m2 in 
the entire group, which was higher in female patients than in 
male patients (p < 0.0001). Fasting blood glucose was higher 
in male patients than in female patients. The mean LDL was 
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102.6 ± 39.2 mg/dL in the entire group; it was higher in the 
female patients than in the male patients (p = 0.006).

Of the patients, 56.1% were using statins. A comparison of 
demographic and clinical data between statin users and non-
users is shown in Table 2. Statin users were older (p = 0.0004). 
DM duration was longer (p = 0.0014), and CAD frequency 
was higher (p < 0.0001) in statin users than non-users. The 
mean LDL was lower in the statin users than in the non-users 
(p < 0.0001). Of the non-users, 32.1% (n = 71) had a high CV 
risk, and 66% (n = 146) had a very high CV risk. The rates 
of achieving LDL targets were 14.8% in statin users, 4% in 
non-users, and significantly higher in statin users (p < 0.0001).

Clinical data according to CV risk categories is shown in 
Table 3. The mean LDL levels were similar in the moder-
ate-, high-, and very high-risk groups. Patients categorized 
in the very high-risk group were older (p < 0.0001) and had a 
longer duration of diabetes (p < 0.0001) compared to patients 
in the high-risk and moderate-risk groups. The statin use 
rate was higher (60.6%) in the very high-risk group than in 
the high- and moderate-risk groups. Of the patients, 16.1% 
were receiving high-intensity statin treatment. The number 
of daily drugs they used was higher in the very high-risk 
group than in the other groups.

Table 4 shows the statin treatment duration, intensity, and 
compliance results. The patients’ mean duration of statin use 
(n = 283) was 6.9 ± 6.2 years, and 75.9% of them were on 
moderate-intensity statin treatments. Although 86.2% of the 
patients stated that they used statin therapy regularly, only 
17.6% showed high compliance, according to the MMAS-8 
questionnaire.

Statin users were evaluated according to statin com-
pliance (Table 5). The high-compliance group has lower 
LDL (p = 0.0216), lower HbA1c (p = 0.001), lower BMI 
(p = 0.0039), and the highest age (p = 0.0005) compared to 
other groups.

A group of 221 patients (43.8%) were not using statin 
treatment. When questioned, 18% (n = 91) of the patients did 
not know that they had hyperlipidemia, and 22.4% (n = 113) 
of them self-reported that they had not been offered a statin 
treatment before. The remainder of patients, 17.6% (n = 89) 
used statins before but quit treatment for different reasons. 
Figure 1 shows the reasons for discontinuing treatment in 
the group who quit statin therapy. 43.8% of patients stopped 
the statin treatment following doctors’ orders, 55% stopped 
under their own free will, and 0.1% stopped for unknown 
reasons. The two main reasons for dropout from statin treat-
ment due to patients’ willingness were that they decided 
treatment was unnecessary (40.8%) or they were using mul-
tiple drugs (36.7%). Proven side effects were found in 17.9% 
of the patients, while 14.2% of patients attributed muscle, 
gastrointestinal, and headache side effects to statin treatment 
as a reason to stop the treatment.

Discussion

Patients with T2DM are often accompanied by a lipid abnor-
mality, even if they have good glycemic control. In the coex-
istence of both clinical conditions, CV risk is thought to 
be higher and is associated with increased morbidity and 

Table 1   Clinical and 
demographic characteristics of 
type 2 diabetes mellitus patients

Continuous data were presented as mean and standard deviation (SD), and categorical data were presented 
as numbers (%). Differences between female and male individuals were analyzed using the independent T 
test and chi-square test for categorical data
T2DM type 2 diabetes mellitus, DM diabetes mellitus, CAD coronary artery disease, CKD chronic kidney 
disease, BMI body mass index, FBG fasting plasma glucose, TC total cholesterol, HDL high-density lipo-
protein, LDL low-density lipoprotein, TG triglyceride

Parameters Total T2DM patients
(n = 504)

Female T2DM patients
(n = 274, 54.3%)

Male T2DM patients
(n = 230, 45.6%)

p value

Age (years) 58.2 ± 9.2 58.1 ± 9.2 58.2 ± 9.2 0.995
DM duration (years) 12.3 ± 7.2 13 ± 7.4 11.5 ± 6.9 0.0144
Insulin use, n (%) 275 (54.5) 152 (55.4) 123 (53.4) 0.7200
Macrovascular complications

  CAD, n (%) 127 (25.1) 48 (17.5) 79 (34.3)  < 0.0001
  CKD, n (%) 54 (10.7) 23 (8.3) 31 (13.4) 0.0904

BMI (kg/m2) 32.8 ± 6.9 34.5 ± 7.1 30.8 ± 6.2  < 0.0001
FPG (mg/dL) 154.7 ± 67.7 150.6 ± 68.4 159.5 ± 66.7 0.0336
HbA1c (%) 7.9 ± 2.0 7.7 ± 1.9 8.0 ± 2.1 0.0750
TC (mg/dL) 183.5 ± 51.0 192.0 ± 52.9 173.4 ± 46.7  < 0.0001
HDL (mg/dL) 44.6 ± 11.7 47.5 ± 12.6 41.2 ± 9.4  < 0.0001
LDL (mg/dL) 102.6 ± 39.2 107.9 ± 42.6 96.5 ± 33.8 0.0060
TG (mg/dL) 190.0 ± 178.2 194.0 ± 175.0 183.6 ± 182.3 0.1805
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mortality, so it is very important to determine treatment tar-
gets well. Statins are the most important antihyperlipidemic 
agents with proven safety and efficacy in the prevention of 
atherosclerotic cardiovascular disease. Despite this, stud-
ies conducted with T2DM showed that 44–67% of patients 
could not reach the recommended treatment goals [15, 16]. 
According to the National Cholesterol Education Program-
Adult Treatment Panel III (NCEP-ATP III) data, it is known 
that 70–80% of diabetic dyslipidemic individuals cannot 
reach the recommended targets, even in developed coun-
tries [4]. In the EUROASPIRE study conducted in Europe, 
it was reported that 33% of the patients had the desired target 
LDL level [17]. According to the data from the Turkish arm 
of the CEPHEUS study investigating the target LDL level 
in patients using statins, the rate of reaching the LDL target 
was 35.1% [18]. In our study, the rate of reaching the LDL 

target value in statin users was 14.8%, which was lower than 
the literature data. Of the n = 504 patients who applied to our 
hospitals’ outpatient clinics with the diagnosis of T2DM and 
dyslipidemia, 56.1% were under statin treatment, 26.1% had 
never used statins before, and 17.6% had discontinued statin 
therapy. Only 17.6% (n = 50) of patients using statins had 
high compliance. The plasma LDL value of 84.8% (n = 240) 
of the patients using statins was higher than the target LDL 
value determined for that individual; in other words, patients 
were undertreated. The results obtained from our study show 
that the rate of compliance with statin therapy in type 2 dia-
betic patients and reaching lipid targets is low. Our study’s 
lower target realization rates may be because the target val-
ues determined in the current guidelines are lower than the 
previous ones.

Patients’ knowledge and drug compliance are important 
in initiating and continuing statin therapy. It is known that 
there are problems with compliance with statin treatment in 
Turkey and the rest of the world. Insufficient knowledge of 
the patients’ diseases and their treatments, the development 
of side effects or the fear of their development, the fact that 
the patients use multiple drugs due to their comorbidities, 
public perception, and prescription/report problems can 
cause treatment non-compliance. As a result of MMAS-8 
performed to evaluate compliance with statin therapy, 40.6% 
of our patients showed low compliance, 41.6% moderate 
compliance, and 17.6% high compliance. Considering the 
mean age, it was seen that the patients in the high-compli-
ance group were older than the patients in the moderate- and 
low-compliance groups. At the same time, the metabolic 
data of the patients in this group is better due to the lower 
body mass index and mean TC, LDL, and HbA1c.

In the EPHESUS study, which is a multicenter study con-
ducted in Turkey, it was observed that 52.6% of the patients 
did not know that they had hyperlipidemia [19]. In our 
study, 18% (n = 91) of the patients did not know that they 
had hyperlipidemia. This low rate may be due to fact that 
the hospital where the study was conducted was a third-level 
center and the patients were under follow-up.

In a study by Ergin et al., in a single center, 45.3% of 
patients who were started on statin treatment stated that they 
used it irregularly [20]. In our study, 13.7% of patients using 
statins stated that they used statin therapy irregularly. The 
majority (38.4%) of the group who used the treatment irreg-
ularly said they took it when they thought of it. It was deter-
mined that they received the treatment at lower rates: once 
every 2 days, after heavy meals, and twice a week. Although 
our irregular use rate seems low, 38.1% of the patients who 
stated that they use it regularly show low compliance, 42.6% 
moderate compliance, and 19.2% high compliance.

Physicians’ hesitations in the application of statin treat-
ment seem to be an obstacle to the initiation of treatment. 
Their doctors did not recommend statin treatment to 82.5% 

Table 2   Comparison of patients using and not using statins

Continuous data were presented as mean and standard deviation 
(SD), and categorical data were presented as numbers (%). Differ-
ences between female and male individuals were analyzed using the 
independent T test and chi-square test for categorical data
BMI body mass index, DM diabetes mellitus, CAD coronary artery 
disease, CKD chronic kidney disease, FBG fasting plasma glucose, 
TC total cholesterol, HDL high-density lipoprotein, LDL low-density 
lipoprotein, TG triglyceride, CV cardiovascular

Parameters Statin users
(n = 283, 56.1%)

Statin non-users
(n = 221, 43.8%)

p value

Age (years) 59.5 ± 8.5 56.4 ± 9.8 0.0004
Sex

  Female 155 (54.7) 119 (53.8) 0.9072
  Male 128 (45.2) 102 (46.1)

BMI (kg/m2) 33.1 ± 7.2 32.5 ± 6.5 0.4655
DM duration (years) 13.3 ± 7.3 11.2 ± 6.8 0.0014
Macrovascular complications

  CAD, n (%) 101 (35.6) 26 (11.7)  < 0.0001
  CKD, n (%) 28 (9.8) 26 (11.7) 0.5622

Number of drugs (n) 8.0 ± 3.2 5.2 ± 2.7  < 0.0001
Blood parameters

  FPG (mg/dL) 152.2 ± 62.5 157.9 ± 73.9 0.8376
  HbA1c (%) 7.8 ± 1.8 8.0 ± 2.2 0.6180
  TC (mg/dL) 169.4 ± 44.3 201.5 ± 53.4  < 0.0001
  HDL (mg/dL) 43.5 ± 10.6 46.1 ± 12.8 0.0496
  LDL (mg/dL) 91.2 ± 26.0 117.3 ± 38.4  < 0.0001
  TG (mg/dL) 183.9 ± 148.1 197.9 ± 210.6 0.8775

CV risk category
  Moderate risk 4 (1.4) 4 (1.8) 0.0029
  High risk 54 (19) 71 (32.1)
  Very high risk 225 (79.5) 146 (66)

LDL target reaching status
  On-target 42 (14.8) 9 (4)  < 0.0001
  Off-target 240 (84.8) 210 (95)
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Table 3   Clinical and 
demographic parameters 
according to cardiovascular 
risk in type 2 diabetes mellitus 
patients

Continuous data were presented as mean and standard deviation (SD), and categorical data were presented 
as numbers (%). Comparisons between the two groups were analyzed using the ANOVA test, and compari-
sons between the three groups were analyzed using the independent T test and chi-square test for categori-
cal data
BMI body mass index, DM diabetes mellitus, LDL low-density lipoprotein
* p > 0.05 compared to the moderate-risk group
** p < 0.001 compared to the moderate- and high-risk groups
^p > 0.05 compared to the moderate-risk group
^^p < 0.001 compared to the moderate- and high-risk groups

Parameters Moderate risk
(n = 8, 0.01%)

High risk
(n = 125, 24.8%)

Very high risk
(n = 371, 73.6%)

p value

Age (years) 44.6 ± 4.2 55.3 ± 9.6 59.4 ± 8.7  < 0.0001
Sex

  Female 2 (25) 61 (48.8) 211 (56.8) 0.0713
  Male 6 (75) 64 (51.2) 160 (43.1)

BMI (kg/m2) 25.8 ± 3 30.3 ± 6.5* 33.8 ± 6.8**  < 0.0001
DM duration (years) 5.0 ± 1.6 10.6 ± 6.0 13.1 ± 7.4  < 0.0001
Insulin use 2 (25) 55 (44) 218 (58.7) 0.0039
Statin use

  User 4 (50) 54 (43.2) 225 (60.6)
  Never use 4 (50) 55 (44) 74 (19.9)  < 0.0001
  Quit 0 (0) 16 (12.8) 72 (19.4)

Statin intensity
  Low 0 (0) 0 (0) 4 (10.7)
  Moderate 4 (50) 52 (41.6) 161 (43.3) 0.0028
  High 0 (0) 2 (1.6) 60 (16.1)

Total number of drugs (n) 3.1 ± 2.1 4.9 ± 2.4^ 7.5 ± 3.2^^  < 0.0001
LDL (mg/dL) 90.8 ± 15.4 99.7 ± 34.3 103.8 ± 41 0.7440
LDL target reaching status

  On-target 5 (62.5) 23 (18.4) 23 (6.1)  < 0.0001
  Off-target 2 (25) 102 (81.6) 346 (93.2)

Table 4   Statin treatment 
compliance of type 2 diabetes 
mellitus patients using statin 
therapy

Continuous data were presented as mean and standard deviation (SD), and categorical data were presented 
as numbers (%). Differences between female and male individuals were analyzed using the independent T 
test and chi-square test for categorical data
MMAS-8 Modified Morisky Adherence Scale-8

Parameters Statin users 
Total
(n = 283)

Statin users 
Female
(n = 155, 54.7%)

Statin users 
Male
(n = 128, 45.2%)

p value*

Duration of statin use 
(years)

6.9 ± 6.2 7.5 ± 6.8 6.1 ± 5.2 0.3668

Statin intensity
  Low 4 (1.4) 2 (1.2) 2 (1.5) 0.9413
  Moderate 215 (75.9) 118 (76.1) 99 (77.3)
  High 64 (22.6) 35 (22.5) 27 (21)

Statin use
  Regular 244 (86.2) 133 (85.8) 111 (86.7) 0.8639
  Irregular 39 (13.7) 22 (14.1) 17 (13.2)

Statin compliance according to MMAS-8 (n)
  Low 115 (40.6) 72 (46.4) 43 (33.5) 0.0766
  Moderate 118 (41.6) 60 (38.7) 58 (45.3)
  High 50 (17.6) 23 (14.8) 27 (21)
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Table 5   Comparison of patients 
using statins according to their 
statin treatment compliance

Continuous data were presented as mean and standard deviation (SD), and categorical data were presented 
as numbers (%). Comparisons between the two groups were analyzed using the ANOVA test, and compari-
sons between the three groups were analyzed using the independent T test and chi-square test for categori-
cal data
BMI body mass index, DM diabetes mellitus, LDL low-density lipoprotein, TG triglyceride, CV cardiovas-
cular
a p < 0.05 compared to the medium-compliance group, p < 0.01 compared to the high-compliance group
b p > 0.05 compared to the high-compliance group
d p > 0.05 compared to the medium-compliance group, p < 0.01 compared to the increased compliance 
group
e p > 0.05 compared to the increased compliance group
m p < 0.01 compared to the moderate- and high-compliance groups
n p > 0.05 compared to the high-compliance group

Parameters Low compliance
(n = 115, 0.05%)

Moderate compliance
(n = 118, 41.6%)

High compliance
(n = 50, 17.6%)

p value

Age (years) 57.2 ± 8.5a 60.4 ± 7.7b 62.9 ± 9 0.0005
Sex

  Female 72 (62.6) 60 (50.8) 23 (46) 0.0766
  Male 43 (37.3) 58 (49.1) 27 (54)

BMI (kg/m2) 34.5 ± 7.5d 32.6 ± 6.9e 31.1 ± 6.8 0.0039
DM duration (years) 13.9 ± 9.3 12.5 ± 7 13.7 ± 8.2 0.3046
Laboratory data

  HbA1c (%) 8.3 ± 2m 7.5 ± 1.7n 7.3 ± 1.4 0.001
  LDL (mg/dL) 98.5 ± 38.8 86 ± 30.2 86.7 ± 39.5 0.0216

Total number of drugs (n) 8.2 ± 3 8 ± 3.3 7.3 ± 3.1 0.2456
Insulin use 78 (67.8) 71 (60.1) 24 (48) 0.0538
CV risk category

  Moderate 2 (1.7) 2 (1.6) 0 (0) 0.8608
  High 24 (20.8) 21 (17.7) 9 (18)
  Very high 89 (75.4) 95 (80.5) 41 (82)

Fig. 1   Reasons for discontinuation of statin therapy
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of our patient group who had never received statin treatment 
before. It is noteworthy that the rate of those in the group 
who were not recommended statin treatment was higher than 
the rate of those who refused. It is known that most patients 
in Turkey can stop their treatment without their doctors’ 
knowledge.

In a study conducted by Yiğiner et al. on statin use, the 
rate of discontinuation of treatment without the knowledge 
of their doctor was 56.2%, and in a study by Tokgözoğlu 
et al., it was 73.7% [21, 22]. Patients discontinuing statin 
therapy without their doctor’s knowledge may result from 
inadequate visits.

Although the frequency of statin-related side effects 
appears to be low in randomized controlled studies, real-life 
data show that the frequency of side effects can reach 30% 
[23]. In the study of Tokgözoğlu et al., the reason for the dis-
continuation of statin treatment was primarily liver-related 
side effects, and the rate of discontinuation of treatment was 
13.9% because they considering the treatment unnecessary 
[22]. In a study by Kocas et al., it was observed that statin 
use decreased with the treatment of statin topics in social 
media [24]. In our study, side effects were observed in 14.2% 
of those who voluntarily discontinued the treatment; 57.1% 
of these patients discontinued treatment due to gastroin-
testinal system side effects. 40.8% of the patients who quit 
voluntarily quit the treatment because they thought it was 
unnecessary (22.4% of the total group who started the treat-
ment and stopped it because they thought it was unneces-
sary). 36.7% of patients discontinued treatment due to using 
too many drugs; 28.5% of patients due to fear of developing 
side effects; 20.4% of patients due to adverse effects from 
social media; and 16.3% of patients due to report-prescrip-
tion problems.

In 61.5% of the group who discontinued statin treatment 
at the request of their doctor, the patients were told that their 
blood values were good as the reason for discontinuation 
of statin treatment. This rate shows that the recommenda-
tion that statin therapy should be a lifelong treatment has 
not been adopted. The fact that 20.5% of patients’ doctors 
did not know why they discontinued statin treatment reveals 
that patients should be included in the treatment process. It 
was determined that 17.9% of the patients had their treat-
ment discontinued by their doctors due to the development 
of side effects. Elevated liver enzymes were the cause of 
42.8% of the group whose treatment was discontinued due 
to side effects. The rate of patients whose treatment cannot 
be continued due to side effects is lower than the rate of 
patients who do not know the need for treatment and are 
worried about possible side effects. This is evidence of poor 
communication with patients.

Lipid-lowering treatments for primary prevention of dia-
betes patients were given to 61% of patients in the USA and 
24% of patients in Germany; for secondary protection, it 

has been shown that these rates increase to 80% in the USA 
and 46% in Germany [25]. The rate of patients who received 
statin therapy among our patients with diabetes and CAD 
was 79.5%, while the rate of patients without CAD receiv-
ing statin therapy was 48.2%. This shows that we use statin 
therapy more in our diabetes patients with CAD.

In a study by Gant et al., it was observed that the target 
LDL level was reached in approximately 75% of patients 
with type 2 diabetes with high cardiovascular risk, and the 
use of statins was higher in the target group [26]. In a study 
by Özkan et al., 84.9% of patients with diabetes were started 
on statins, but only 8.7% of the patients received effective 
statin treatment, while 24.3% received an acceptable level of 
statin treatment [27]. Although 73.6% of our patients were in 
the study’s very high-risk group, the rate of patients receiv-
ing high-intensity statin therapy was only 22.6%. Although 
our rate of using high-intensity statin therapy is higher than 
similar studies, the fact that this rate should be even higher 
shows that we are insufficient in the titration of therapy. This 
may be due to physicians’ hesitations about LDL targets.

Our study had some limitations. It was carried out at a 
time when the COVID-19 pandemic was effective world-
wide. It is thought that the negative effects of the pandemic, 
such as inaccessibility to health services, an increase in sed-
entary life, and a deterioration in drug use due to a tendency 
to depression, may affect the results.

Conclusion

It seems that the rates of compliance with statin therapy 
and reaching our treatment goals in our patients are very 
low. Our patients often consider statin therapy unnecessary. 
The patient-physician relationship is very important in statin 
treatment management, as in all treatments. It is necessary 
to explain the scientific data about statins to the patients and 
to eliminate their concerns. Although the guidelines explain 
what the target LDL levels should be in diabetic patients, the 
different risk classifications and targets in different coun-
try and group guidelines may cause confusion. Therefore, a 
global consensus is needed.

Acknowledgments  We express our gratitude to the colleagues, who 
supported our research, at the internal medicine, endocrinology and 
cardiology departments of our hospital.

Data Availability  Data sharing not applicable.

Declarations 

Ethics approval and consent to participate  The clinical study was 
approved by the Ethics Committee of Marmara University Fac-
ulty of Medicine (Approval Date: 12.06.2020, Approval Number: 
09.2020.626). The research protocol was implemented according to 
the principles expressed in the World Medical Association Declaration 



	 International Journal of Diabetes in Developing Countries

1 3

of Helsinki and under the International Ethical Guidelines for Biomedi-
cal Research Involving Subjects (GIOMS, Geneva, 1993). Informed 
consent was obtained from all subjects.

Competing interests  The authors declare no competing interests.

References

	 1.	 Haffner SM. Dyslipidemia management in adults with diabetes. 
Diabetes Care. 2004;27(Suppl 1):S68-71.

	 2.	 Low Wang CC, Hess CN, Hiatt WR, Goldfine AB. Clinical 
update: cardiovascular disease in diabetes mellitus: atheroscle-
rotic cardiovascular disease and heart failure in type 2 diabetes 
mellitus - mechanisms, management, and clinical considera-
tions. Circulation. 2016;133(24):2459–502.

	 3.	 Baigent C, Blackwell L, Emberson J, Holland L, Reith C, 
Bhala N, et al. Efficacy and safety of more intensive lowering 
of LDL cholesterol: a meta-analysis of data from 170,000 par-
ticipants in 26 randomised trials. Lancet (London, England). 
2010;376(9753):1670–81.

	 4.	 Expert Panel on Detection, Evaluation, and Treatment of High 
Blood Cholesterol in Adults. Executive summary of the third 
report of the National Cholesterol Education Program (NCEP) 
expert panel on detection, evaluation, and treatment of high 
blood cholesterol in adults (Adult Treatment Panel III). Jama. 
2001;285(19):2486–97.

	 5.	 Kotseva K, De Bacquer D, De Backer G, Rydén L, Jennings 
C, Gyberg V, et al. Lifestyle and risk factor management in 
people at high risk of cardiovascular disease. A report from the 
European Society of Cardiology European Action on Second-
ary and Primary Prevention by Intervention to Reduce Events 
(EUROASPIRE) IV cross-sectional survey in 14 European 
regions. Eur J Prev Cardiol. 2016;23(18):2007–18.

	 6.	 Kültürsay H. Results of the rosuvastatin studies in Turkey. Arch 
Turk Soc Cardiol. 2007;35(Supp: 1):24–30.

	 7.	 Mann DM, Woodward M, Muntner P, Falzon L, Kronish I. 
Predictors of nonadherence to statins: a systematic review and 
meta-analysis. Ann Pharmacother. 2010;44(9):1410–21.

	 8.	 Benner JS, Glynn RJ, Mogun H, Neumann PJ, Weinstein MC, 
Avorn J. Long-term persistence in use of statin therapy in 
elderly patients. JAMA. 2002;288(4):455–61.

	 9.	 Jackevicius CA, Mamdani M, Tu JV. Adherence with statin 
therapy in elderly patients with and without acute coronary 
syndromes. JAMA. 2002;288(4):462–7.

	10.	 Cosentino F, Grant PJ, Aboyans V, Bailey CJ, Ceriello A, Delgado 
V, et al. ESC Scientific Document Group. 2019 ESC guidelines on 
diabetes, pre-diabetes, and cardiovascular diseases developed in 
collaboration with the EASD. Eur Heart J. 2020;41(2):255–323.

	11.	 Morisky DE, Ang A, Krousel-Wood M, Ward HJ. Predictive 
validity of a medication adherence measure in an outpatient 
setting. J Clin Hypertens (Greenwich). 2008;10(5):348–54.

	12.	 Sayiner ZA. Diabetes mellitusta morisky tedavi uyum ölçeği-8’ 
in Türkçe geçerlilik güvenilirlik çalişmasi ve hastalarda tedavi 
uyumunu gösteren faktörlerle ilişkisinin saptanmasi, uzmanlik 
tezi, Ankara, 2014.

	13.	 Oğuzülgen İK, Köktürk N, Işıkdoğan Z. Astım ve Kronik 
obstrüktif akciğer hastalarında Morsiky 8-Maddeli uyum 
anketinin (MMAS-8) Türkçe geçerliliğinin kanıtlanması 
çalışması. Tuberk Toraks. 2014;62:101–7.

	14.	 Vezzani S, Giannetta E, Altieri B, Barbonetti A, Bellastella 
G, Certo R, et al. An Italian survey of compliance with major 
guidelines for l-thyroxine of primary hypothyroidism. Endocr 
Pract. 2018;24(5):419–28.

	15.	 De Cosmo S, Viazzi F, Pacilli A, Giorda C, Ceriello A, Gentile 
S, et al. Achievement of therapeutic targets in patients with 
diabetes and chronic kidney disease: insights from the Asso-
ciazione Medici Diabetologi Annals initiative. Nephrol Dial 
Transplant. 2015;30(9):1526–33.

	16.	 Heintjes E, Kuiper J, Lucius B, Penning-van Beest F, Kutikova 
L, Liem A, et al. Characterization and cholesterol management 
in patients with cardiovascular events and/or type 2 diabetes in 
the Netherlands. Curr Med Res Opin. 2017;33(1):91–100.

	17.	 Kotseva K, De Bacquer D, De Backer G, Rydén L, Jennings 
C, Gyberg V, et al. Lifestyle and risk factor management in 
people at high risk of cardiovascular disease. A report from the 
European Society of Cardiology European Action on Second-
ary and Primary Prevention by Intervention to Reduce Events 
(EUROASPIRE) IV cross-sectional survey in 14 European 
regions. Eur J Prev Cardiol. 2016;23(18):2007–18.

	18.	 Kültürsay H. Results of the rosuvastatin studies in Turkey. Arch 
Turk Soc Cardiol. 2007;35(Supp: 1):24–30.

	19.	 Mert G, Başaran Ö, Mert KU, Doğan V, Özlek B, Çelik O, 
et al. The reasons of poor lipid target attainment for secondary 
prevention in real life practice: results from EPHESUS. Int J 
Clin Pract. 2019;73(9):1–9.

	20.	 Ergin E, Akın S, Kazan S, Erdem M, Tekçe M, Aliustaoğlu 
M. Lipid profile of diabetic patients: awareness and the rate of 
treatment success. SCIE. 2013;24(3):157–63.

	21.	 Yiğiner Ö, Özmen N, Özçelik F, İnanç T, Kardeşoğlu E, Uz 
Ö, et  al. Adherence to statin therapy and LDL cholesterol 
goal attainment in type 2 diabetics and secondary prevention 
patients: the role of education and knowledge. Turk Kardiyol 
Dern Ars. 2010;38(8):544–50.

	22.	 Tokgözoğlu L, Özdemir R, Altındağ R, Ceyhan C, Yeter E, Öztürk 
C, et al. Patient characteristics and statin discontinuation-related 
factors during treatment of hypercholesterolemia: an observational 
non-interventional study in patients with statin discontinuation 
(STAY study). Turk Kardiyol Dern Ars. 2016;44(1):53–64.

	23.	 Stroes ES, Thompson PD, Corsini A, Vladutiu GD, Raal FJ, Ray 
KK, et al. Statin-associated muscle symptoms: impact on sta-
tin therapy-European Atherosclerosis Society consensus panel 
statement on assessment, aetiology and management. Eur Heart 
J. 2015;36(17):1012–22.

	24.	 Kocas C, Abaci O, Kocas BB, Cetinkal G, Arslan S, Yildiz 
A, et al. The role of media on statin adherence. Int J Cardiol. 
2015;201:139.

	25.	 Pokharel Y, Akeroyd JM, Ramsey DJ, Hira RS, Nambi V, Shah 
T, et al. Statin use and its facility-level variation in patients with 
diabetes: insight from the Veterans Affairs National Database. 
Clin Cardiol. 2016;39(4):185–91.

	26.	 Gant CM, Binnenmars SH, Harmelink M, Soedamah-Muthu 
SS, Bakker SJL, Navis G, et al. Real-life achievement of lipid-
lowering treatment targets in the DIAbetes and LifEstyle Cohort 
Twente: systemic assessment of pharmacological and nutritional 
factors. Nutr Diabetes. 2018;8(1):24.

	27.	 Özkan Y, Çolak R, Koca SS, Dağ S, Kan EK, Sırma N. Diyabet 
ve hiperlipidemi: Tedavide ne kadar başarılıyız. FÜ Sağ Bil 
Derg. 2008;22(2):97–100.

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.


	Achieving lipid goals in type 2 diabetic patients with dyslipidemia: barriers to treatment—the patient perspective
	Abstract
	Objective 
	Method 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Study Design
	Laboratory evaluation
	CV risk calculation
	Evaluation of statin compliance
	Statistical methods

	Results
	Discussion
	Conclusion
	References


