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Abstract

Background: Attaining acceptable levels of LDL Cholesterol (LDL-C) significantly improves cardiovascular (CV)
outcomes in patients with type 2 diabetes mellitus (T2DM). The LDL-C target attainment and the characteristics of
patients attaining these targets were investigated in this study. Furthermore, the reasons for not choosing statins
and the physicians’ attitudes on the treatment of diabetic dyslipidemia were also examined.

Methods: A nationwide, cross-sectional survey was conducted in tertiary centers for diabetes management. Adult
patients with T2DM, who were under follow-up for at least a year in outpatient clinics, were consecutively enrolled
for the study. LDL-C goals were defined as below 70 mg/dL for patients with macrovascular complications or
diabetic nephropathy, and below 100 mg/dL for other patients. Data about lipid-lowering medications were self-
reported.

Results: A total of 4504 patients (female: 58.6%) were enrolled for the study. The mean HbA1c and diabetes duration
was 7.73 ± 1.74% and 10.9 ± 7.5 years, respectively. The need for statin treatment was 94.9% (n = 4262); however, only
42.4% (n = 1807) of these patients were under treatment, and only 24.8% (n = 448) of these patients achieved LDL-C
targets. The main reason for statin discontinuation was negative media coverage (87.5%), while only a minority of
patients (12.5%) mentioned side effects. Physicians initiated lipid-lowering therapy in only 20.3% of patients with high
LDL-C levels. It was observed that the female gender was a significant independent predictor of not attaining LDL-C
goals (OR: 0.70, 95% CI: 0.59–0.83).
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Conclusions: Less than 50 % of patients with T2DM who need statins were under treatment, and only a quarter of
them attained their LDL-C targets. There exists a significant gap between the guideline recommendations and the real-
world evidence in the treatment of dyslipidemia in T2DM.

Keywords: Dyslipidemia, Type 2 diabetes mellitus, Lipid-lowering treatments, Physicians’ attitudes, Low-density
lipoprotein cholesterol target attainment, Statin cessation, Physician inertia

Introduction
The risk for atherosclerotic cardiovascular diseases
(ASCVD) is very high in patients with type 2 diabetes
mellitus (T2DM), occurring 10 years earlier than people
without diabetes [1, 2]. Although effective glycemic con-
trol prevents microvascular complications [3, 4], it is not
sufficient to reduce the cardiovascular outcomes [5, 6].
The regulation of other major cardiovascular risk factors
is essential for the reduction of the total cardiovascular
risk [7, 8]. Dyslipidemia is one of these major risk factors
in patients with T2DM [9, 10]. Low-density lipoprotein
cholesterol (LDL-C) levels are not significantly elevated.
However, these patients have small and dense LDL parti-
cles, increased triglyceride, and reduced high-density
lipoprotein cholesterol (HDL-C) levels [11, 12]. These al-
terations in lipid profiles are characteristic of diabetic
dyslipidemia, which is highly atherogenic [11, 12]. The
treatment of dyslipidemia is effective both in the primary
and secondary prevention of cardiovascular morbidity
and mortality [8, 13, 14]. However, many patients with
T2DM are not receiving lipid-lowering treatment [15–
22], and only a minority of those who are treated attain
their lipid targets [16–18, 20, 21, 23].
The data about the lipid target attainment rates in

Turkish patients with T2DM is inconsistent [24–26].
Previous studies, which were not representative
enough, mentioned LDL-C attainment rates by using
higher cut-off levels. Turkish Nationwide SurvEy of
Glycemic and Other Metabolic Parameters of Pa-
tients with Diabetes Mellitus (TEMD Study), has
been recently published, showing that LDL-C levels
are < 100 mg/dL in only 37% of the patients with
T2DM [25]. The present report, TEMD Dyslipidemia
Study, further analyzes the TEMD database by defin-
ing two LDL targets for patients with high and very
high risk. This study is designed to determine the
rate of LDL-C target attainment in patients with
T2DM according to the hypothesis of statin
utilization, and the target LDL-C attainment rates
are very low in Turkish patients with T2DM. Socio-
demographic and clinical characteristics of patients
who attain LDL-C targets, the reasons for not taking
or withdrawing from statins, and physicians’ attitudes
on the treatment of diabetic dyslipidemia were also
assessed in this study.

Materials and methods
Study design
The TEMD Dyslipidemia Study has been conducted as a
nationwide survey, between 01 April and 30 June 2017.
The patients were registered from the tertiary centers
throughout Turkey, which were allocated according to the
12 nomenclature of territorial units for statistics regions.
The study protocol was approved by the Turkish Ministry
of Health, Pharmaceuticals and Medical Devices Agency,
Central Ethical Committee (14- MAR- 2017/93189304–
514.11.01-E.58933), and registered in ClinicalTrials.gov
(NCT 03455101). Informed consent forms were signed by
the patients before data collection.

Study population
Each study center aimed to consecutively enroll the first 100
patients, who were under follow-up for at least 12months
and meet the inclusion criteria [25]. The present report in-
cludes only the data of patients with T2DM (n= 4504). The
inclusion and exclusion criteria and the flowchart showing
patient enrolment is given in Fig. 1.

Data collection
All participants filled out questionnaires on sociodemo-
graphic characteristics, medications, complications, and
concomitant diseases. The questionnaires also searched
for data on personal diabetes management [diet, exer-
cise, smoking, self-monitoring of blood glucose, and
hypoglycemia frequency] and laboratory values. The data
on statin usages, such as the history of initiation and dis-
continuation, the reasons for cessation (side effects,
negative effects of the social environment or other), and
the percentage of moderate or high potency statins were
also evaluated. The introduction of new lipid-lowering
medications, as well as changes in their dosing, were also
evaluated.

Anthropometrics and laboratory data
The body mass index (BMI) was calculated by the ratio
of weight to the square of height (kg/m2). Arterial blood
pressure (BP) was recorded in all centers by the auto-
matic BP monitors Omron M2, HEM-7121-E. The mea-
surements were conducted after 5 min rest, and the
average of the three consecutive measurements from the
same arm was recorded. Patients were also asked to take
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blood pressure recordings at home twice a day for a
week in the sitting position after 5 min of rest. The re-
cordings were noted on the control visits.
All laboratory measurements were conducted in the

hospitals where the interviews were performed. The
overnight fasting blood samples were taken from the
antecubital veins before 10:00 AM. Blood glucose and
lipids were measured enzymatically. More specifically,
glucose was measured by the hexokinase method in
most hospitals, while the glucose oxidase method was
used in several centers. Total Cholesterol was measured
by cholesterol oxidase, HDL Cholesterol was measured
by cholesterol esterase, and Triglycerides were measured
by glycerol oxidase methods. Friedewald’s eq. [LDL-C =
total cholesterol – (HDL-C + TG/5)] was used for the
calculation of LDL-C levels. The formula was used only
when the TG was less than 400 mg/dL [27]. Otherwise,
LDL-C measurements were performed by the LDL-C
measurement kits where available. Glycohemoglobin
(HbA1c) measurement was performed by using one of
the following methods: High-performance liquid chro-
matography, turbidimetric inhibition immunoassay, or
enzymatic methods.

Definitions
The definition of dyslipidemia and the treatment targets
were taken according to the suggestions of the Clinical
Practice Guideline for Diagnosis, Treatment, and
Follow-up of Diabetes Mellitus and Its Complications-

2017, published by the Society of Endocrinology and
Metabolism of Turkey [28], which was prepared accord-
ing to the ADA-2017 and ESC/EAS-2016 guidelines [29,
30]. Dyslipidemia was defined as TG > 150mg/dL and/or
LDL-C > 100mg/dL, and/or low HDL-C (men < 40mg/
dL, women < 50mg/dL), or taking lipid-lowering medi-
cations. The target LDL-C level was defined as below 70
mg/dL for very high-risk patients (with macrovascular
complications or diabetic nephropathy) and below 100
mg/dL for high-risk patients (without complications).
Target TG was defined as < 150 mg/dL, target HDL-C
was defined as > 40 mg/dL for men and > 50mg/dL for
women. Patients who attain the target LDL-C levels
according to the current guidelines were also analyzed
(< 55mg/dl for very high-risk patients and < 70mg/dL
for high-risk patients) [31]. The following criteria were
defined for the patients who need statins: (1) LDL-C
levels over 70 mg/dL together with macrovascular com-
plications or diabetic nephropathy; or (2) LDL-C levels
over 70 mg/dL in patients over 40 years without any
atherosclerotic CVD but with risk factors or markers of
target organ damage; or (3) LDL-C levels over 100mg/
dL [29, 30]. A high potency statin was defined as atorva-
statin ≥40 mg or rosuvastatin ≥20mg per day [28–30].
Home BP recordings with values ≥135/85 mmHg or

being under antihypertensive treatment was defined as
Hypertension. If the patients did not have home BP
recordings, the mean office BP ≥ 140/90 mmHg in two
different visits was defined as hypertension. Having

Fig. 1 Flow diagram of patient enrolment with inclusion and exclusion criteria
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BMI ≥ 30 kg/m2 was defined as Obesity. Treatment tar-
gets for glycemia and arterial BP were defined as
HbA1c < 7%, home BP < 135/85 mmHg [28, 29]. Per-
forming regular physical activity more than twice per
week was regarded as performing regular exercise. Pa-
tients having adrenergic symptoms with capillary glucose
levels of 70 mg/dL or less were regarded as having
hypoglycemia. A high education level was defined as
attaining formal education for more than eight years.
Macrovascular complications included coronary artery
disease, cerebrovascular event, or peripheral artery dis-
ease. Additionally, non-palpable extremity pulses, low
ankle-brachial index (≤ 0.9), or imaging that revealed
established atherosclerotic plaque on coronary or per-
ipheral arteriography, were used to define macrovascular
disease. Nephropathy was defined as having albuminuria
(≥ 30 mg/g) and/or decreased estimated glomerular fil-
tration rate (eGFR) (< 60 mL/min/1.73 m2). Retinopathy
was self-reported. Neuropathy was defined by the symp-
toms of bilateral symmetric distal neuropathy or other
autonomous neuropathies attributed to T2DM.

Statistical analyses
Statistical analyses were performed with SPSS 18.0 (SPSS
Inc., Chicago, IL, USA). Data for the categorical variables
were expressed as percentages, and continuous variables
were expressed as mean ± SD. Continuous variables were
compared by using the independent-sample t-test, and
the categorical variables were compared by the Chi-
square test. The association of LDL-C target attainment
with different variables were analyzed by the binominal
logistic regression. The inclusion criteria for the model
for these variables were the clinical rationale of a poten-
tial association with LDL-C target or having a statistical
significance (P < 0.05) in univariate analyses. The param-
eters were gender, age (< 65 years vs. older), BMI (< 29.9
kg/m2 vs. ≥30 kg/m2), HbA1c (< 7% vs. ≥7%), BP (< 135/
85 mmHg vs. higher), microvascular and macrovascular
complications, regular exercise (<=2/week vs. higher),
smoking, statin treatment, and being followed up by a
private center vs. government hospital. The significance
level of a two-tailed p-value was < 0.05.

Results
The sociodemographic and clinical characteristics of pa-
tients with T2DM (n = 4504, mean age 58.6 ± 10.4 years)
are summarized in Table 1. Overall, only 20.5% (n = 922)
of the total group attained target LDL-C levels. The tar-
get attainment rate was 32.7% (n = 649) for the high-risk
patients (LDL goal < 100 mg/dL), and 10.8% (n = 273) for
the very high-risk patients (LDL goal < 70 mg/dL). There
was a female predominance in patients who did not at-
tain target LDL-C levels (P < 0.001). These patients had
higher SBP (P = 0.03), HbA1c (P = 0.015), triglycerides

(P < 0.001) and HDL-C levels (P = 0.005), and had spent
less time exercising (P < 0.001). The percentage of statin
users (P < 0.001) and the ratio of being followed clinic-
ally in private medical centers (P = 0.001) were lower in
these patients. These patients had higher micro- and
macrovascular complications (P < 0.001 for both) and
higher obesity rates (P = 0.005). Significantly fewer of
these patients attained blood pressure targets (P = 0.02).
When patients were assessed to determine if LDL-C tar-
gets recommended in current guidelines [31, 32], only
8.4% (n = 152) of patients attained target LDL-C levels.
The percentage of patients who qualified for statin

treatment was 94.9% (n = 4262). However, only 44.8%
(n = 1807) of these patients received statin treatment.
The statin utilization rate was 32.2% (n = 640) for the
high risk and 46.3% (n = 1167) for the very-high risk
population. Only 24.8% (n = 448) of the patients who
were on treatment, achieved the target LDL-C levels
(Fig. 2).
Only 10% of the patients on statin treatment were tak-

ing high potency statins. Most of the patients who were
not taking statins had never been advised to do so
(71.9%, n = 1869). Others were formerly treated, but
treatment was subsequently withdrawn (28.1%, n = 740).
Of these patients, 42.6% (n = 315) had their statins dis-
continued by their physician, while 57.4% (n = 425)
chose to discontinue statin therapy of their own accord.
Patients who discontinued statins commonly addressed
the negative effects of social environment and media
coverage (n = 372, 87.5%), while only a minority (n = 53,
12.5%) invoked the side effects of statins as being the
cause of discontinuing these medications (Fig. 3). Most
of the patients (n = 263, 85.7%) who discontinued statins
according to the recommendations of the healthcare
providers did not experience significant adverse side ef-
fects (Fig. 2). Physicians prescribed new lipid-lowering
medications or changed the dosages of ongoing medica-
tions in only 20.3% (n = 727) of patients unable to
achieve target LDL-C levels.
According to the multivariate analyses, the variables

independently associated with risk-stratified LDL-C tar-
get attainment were the female gender (OR: 0.70, 95%
CI: 0.59–0.83), microvascular (OR: 0.27, 95% CI: 0.23–
0.32), and macrovascular complications (OR: 0.66, 95%
CI: 0.53–0.81), performing exercise (OR: 1.37, 95% CI:
1.13–1.66), and taking statins (OR: 1.86, 95% CI: 1.58–
2.19) (Fig. 4).

Discussion
The results of the TEMD Dyslipidemia study show that
almost 80% of patients with T2DM do not attain LDL-C
target levels in Turkey. Less than half of patients who
need statins are under treatment and only a quarter of
them attain LDL-C targets. Most of the patients who are
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not taking statins report that they were not advised to
take statins by their physicians previously. The main rea-
son for statin cessation is not the risk for adverse side
effects, but rather the negative thoughts spread socially
or by the media. The TEMD Dyslipidemia study also
shows that female sex, receiving statin treatment, per-
forming exercise, and having micro and macrovascular
complications are independent predictors of LDL-C
target attainment. Finally, it appears that Turkish physi-
cians are not eager to prescribe statins to patients with
diabetes mellitus.
The CVD risk is significantly increased in patients with

T2DM [1, 2]. In order to establish risk reduction, not

only glycemia levels, but also other cardiovascular risk
factors should be controlled [9]. Dyslipidemia is preva-
lent in patients with T2DM [10], and attaining target
lipid levels significantly reduces the risk of major cardio-
vascular outcomes in these patients [8, 13, 14]. However,
reports from different regions of the world show insuffi-
cient LDL-C attainment rates [16, 17, 20, 21, 23]. One of
the main reasons for this low level of target attainment
may be the different risk states of the patients involved
in these reports. It appears that people with diabetes
having CVD or chronic kidney disease (CKD), achieve
LDL-C targets much better than those without any co-
morbidities [17, 20, 23]. Among the different risk

Table 1 Clinical and sociodemographic characteristics of patients with and without on target LDL-C levels

Variables Total Patients
(n = 4504)

Patients with LDL-C on target
(n = 922, 20.5%)

Patients with LDL-C not on target
(n = 3582, 79.5%)

p

Gender (Female n,%) 2639 (58.6) 475 (51.5) 2164 (60.4) < 0.001

Age (year) 58.6 ± 10.4 58.4 (±10.5) 58.6 (±10.4) 0.68

BMI (kg/m2) 32.1 ± 6.5 31.8 (±6.6) 32.1 (±6.4) 0.12

SBP (mmHg) 132.5 ± 18.3 131.4 (±18.1) 132.8 (±18.4) 0.03

DBP (mmHg) 80.5 ± 10.7 80.0 (±10.7) 80.6 (±10.7) 0.17

Diabetes duration (year) 10.9 ± 7.5 10.8 (±7.4) 11.0 (±7.5) 0.46

Active smoking (n,%) 561 (12.5) 119 (13.0) 442 (12.4) 0.61

HbA1c (%) 7.73 ± 1.74 7.60 (±1.64) 7.75 (±1.77) 0.015

HbA1c levels < 7% 1790 (40.2) 390 (42.7) 1400 (39.5) 0.085

Exercise (n,%) 883 (19.6) 226 (24.7) 657 (18.6) < 0.001

Higher education (n,%) 1722 (38.2) 369 (40.4) 1353 (38.4) 0.26

Private center follow-up (n,%) 483 (10.2) 123 (13.3) 342 (9.5) 0.001

Microvascular complications (n,%) 2142 (47.6) 222 (24.1) 1920 (53.6) < 0.001

Retinopathy (n,%) 874 (21.3) 107 (12.5) 767 (23.7) < 0.001

Nephropathy (n,%) 817 (19.6) 84 (9.7) 733 (22.2) < 0.001

Neuropathy (n,%) 1545 (34.7) 163 (17.9) 1382 (39.0) < 0.001

Macrovascular complications (n,%) 1103 (24.5) 165 (17.9) 938 (26.2) < 0.001

Coronary artery disease (n,%) 962 (21.4) 151 (17.7) 811 (24.5) < 0.001

Peripheral artery disease (n,%) 175 (4.2) 28 (3.2) 147 (4.4) 0.11

Cerebrovascular disease (n,%) 132 (3.0) 19 (2.1) 113 (3.3) 0.07

Obesity (n,%) 2593 (58.3) 472 (51.7) 2027 (56.8) 0.005

Hypertension (n,%) 3074 (68.6) 621 (67.8) 2453 (68.8) 0.58

Blood pressure on target (n,%) 3128 (69.9) 668 (73.1) 2460 (69.1) 0.020

LDL-Cholesterol (mg/dl) 113.9 (±36.2) 73.8 (±17.1) 124.2 (±32.4) < 0.001

HDL-Cholesterol (mg/dl) 46.5 (±12.9) 45.5 (±14.7) 46.9 (±12.4) 0.005

HDL- Cholesterol on target (n,%) 1978 (43.9) 376 (41.8) 1602 (46.8) 0.007

Triglycerides (mg/dl) 182.1 (±128.7) 164.0 (±113.7) 181.4 (±115.8) < 0.001

Triglycerides on target (n,%) 2272 (50.4) 529 (57.8) 1743 (48.8) < 0.001

Statin treatment (n,%) 1807 (40.1) 448 (48.6) 1359 (37.9) < 0.001

High intensity statin (n,%) 181 (4.0) 41 (22.7) 140 (77.3) 0.48

BMI body mass index, SBP systolic blood pressure, DBP diastolic blood pressure, HbA1c glycosylated hemoglobin, LDL low-density lipoprotein, HDL high-density
lipoprotein, Data are expressed as (mean ± SD) number (%) where appropriate
p-values are derived from Student’s t-test and Chi-square tests for continuous and categorical variables, respectively
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groups, people with recent acute coronary syndromes
have the highest LDL-C goal attainment rates [17, 20].
The differences between the goal attainment rates are
also related to the various definitions of LDL-C targets.
The highest LDL-C target attainment rates in patients

with diabetes are reported in Holland (%56) [16, 33].
However, the LDL-C targets in these reports were taken
as ≤100 mg/dL both for the high-risk and very high-risk
patients, in accordance with the Dutch lipid guidelines
[34]. Finally, the progressive lowering of the LDL-C

Fig. 2 Distribution of patients in terms of statin use. T2DM, type 2 diabetes mellitus; LDL, low-density lipoprotein

Fig. 3 The reasons of not taking lipid lowering treatment in patients with T2DM

Bayram et al. Lipids in Health and Disease          (2020) 19:237 Page 6 of 11



targets in recent years may be another reason for the
discordance between the reports. Previous reports from
Turkey mention the LDL-C target attainment rates be-
tween 15 to 25% [26, 35–37]. However, the target LDL-
C was defined as < 100mg/dl in all of these studies. In
the current study, a lower LDL-C target was defined for
very high-risk patients. This is probably the reason for
relatively low achievement rates of the LDL-C targets
(20.5% in total; 32.7% high risk and 10.8% very-high risk
groups) in the TEMD Dyslipidemia study. This report is
prepared before the publication of the recent dyslipid-
emia guidelines, which increasingly recommend much
lower LDL-C targets in patients with T2DM [31, 38].
When study patients were reanalyzed according to
current LDL-C goals, less than 10% of them were found
to attain the LDL-C targets (9.6% high risk and 4.7%
very-high). Overall, these data point to a significant dis-
parity between the recommendations of the guidelines
and real-world evidence in the management of diabetic
dyslipidemia.
Statins are the most effective treatment for dyslipid-

emia, both in primary and secondary CVD prevention,
as well as in patients with diabetes [8, 13]. Reports from
different regions of the world show varying statin
utilization rates, ranging from 20 to 70% [15–22]. One
of the main reasons for the variations may be the differ-
ent risk categories of the patients. Patients without CVD
have significantly lower statin utilization rates, while the
rates are between 41 and 70% in those with CVD [17,
19, 20, 22, 33]. However, the statin utilization rates of
patients with similar cardiovascular risk states are also
different in various regions of the world. Recent litera-
ture from the Netherlands and UK mention that about
66–70% of patients with diabetes without CVD are re-
ceiving statin treatment [16, 19], while the numbers

from Germany, USA, China, and Japan are lower, ran-
ging between 22 to 42% [17, 18, 21, 22] . The reason for
the disparities of these countries with comparable socio-
economic status is not clear. Finally, increasing aware-
ness about the advantages of statins may improve the
statin utilization rates in time. According to reports from
the USA, the statin utilization rates in patients with
similar risk categories almost doubled in ten years, from
21 to 40% [22, 39]. According to the results of the
present study, the 45% statin prescription rate (32.2% for
the high risk and 46.3% for the very-high risk groups) in
Turkey is similar to the rates reported in studies from
countries such as Japan, China, Germany, and the USA
[17, 20–22]. The results of the current study show that
the statin prescription rates are increasing in Turkey.
Previous reports mentioned only 20 to 33% of patients
with diabetes were receiving statin treatment in Turkey
[35, 37]. However, regarding the current recommenda-
tions on aggressive lipid therapy, the current rates of sta-
tin therapy in patients with diabetes are far from
adequate. The current study shows that statins have
never been prescribed previously in two-thirds of pa-
tients who are not currently being treated with a statin.
It should be emphasized that the patients reported upon
herein have been followed for at least one year in tertiary
diabetes care units. Even in this selected patient popula-
tion, it appears that physicians largely ignore statins and
other lipid-lowering medications.
The TEMD Dyslipidemia study shows that statins were

withdrawn in one-third of patients. The most important
reason for statin cessation is not the side effects, but rather
the negative effects of the media social environment.
Negative campaigns on statins in media are effective
throughout the world. It has also been shown in other
populations that patients are likely to stop taking statins

Fig. 4 Multivariate analysis of factors associated with LDL-C goal attainment. BMI, body mass index; HbA1c, glycosylated hemoglobin
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after negative media coverage [40, 41]. Negative cam-
paigns against statins is a prominent issue for statin cessa-
tion in Turkey. In a previous survey, high rates of statin
cessation was reported in patients with familial hyperchol-
esterolemia due to the negative environmental effects [42].
The TEMD Dyslipidemia Study is the first nationwide
study in Turkey, showing the link between negative news
stories and the statin cessation rate in patients with
T2DM. Negative media coverage appears to be a signifi-
cant obstacle to the successful management of dyslipid-
emia, as statin discontinuation is associated with a
significant increase in the risk of cardiovascular mortality
and morbidity [43]. This problem may also influence doc-
tors’ decisions on statins and their trust in the medical lit-
erature as well [44]. Regarding the medical records of the
TEMD Study, physicians prescribe or increase the dosages
of lipid-lowering drugs only in one-fifth of patients with
high LDL-C levels. Unfortunately, the present report does
not give us details about the reasons for the physicians’ in-
ertia for the management of dyslipidemia in patients with
T2DM. Previous reports point out the desire to avoid po-
tential side effects or the lack of awareness of the guideline
recommendations as the reasons for the physicians’ inertia
in dyslipidemia treatment [45].
The TEMD Dyslipidemia study allowed us to better

define patients who have uncontrolled LDL-C levels.
These patients were predominantly women, they did not
exercise, and they were likely to have obesity and macro-
or microvascular complications. The effect of obesity on
the pathogenesis of dyslipidemia is clearly defined [46],
and the role of regular physical activity on achieving the
LDL-C target is well reported [47]. However, why female
sex is disadvantageous for the attainment of LDL-C tar-
gets is not clearly known. Reports from different coun-
tries also show that men are more likely to have
adequate lipid control than women [18, 48, 49]. Possible
explanations of the gender disparity may be the lower
adherence to medications and lower prescription of sta-
tins among women [48–51]. Also, side effects of statins,
especially muscle symptoms, occur more frequently in
women, which may increase the statin cessation risk
[52]. Women in Turkey often have a home dependent
life, perform lesser physical activity than men, and have
a higher prevalence of obesity [53]. These are the other
possible factors decreasing the LDL-C target achieve-
ment rates in women. The TEMD Study also showed
that micro- or macrovascular complications are nega-
tively associated with the achievement of LDL-C targets.
In the present study, it was found that patients with
macro and microvascular complications have higher sta-
tin utilization rates than patients without complications
(57% vs. 35%, respectively). The reason for the lower
rates of achieving LDL-C targets despite the higher
utilization of statins in complicated patients is probably

to target lower LDL-C levels in these patients [28, 31,
38]. The negative thoughts of patients on statins and the
physicians’ inertia might mutually prevent the use of
higher dosages of statins in these patients with micro- or
macrovascular complications.

Study strength and limitations
The enrollment of large numbers of patients and multi-
center design are the notable strengths of the TEMD Dys-
lipidemia study. However, there are several limitations.
First, the cross-sectional design of the study may preclude
causal relationships between predictive factors and the
achievement of LDL-C targets. Moreover, as all the en-
rolled patients were followed-up in tertiary endocrine or
diabetes units, they were more likely to have multiple co-
morbidities and complications. The data about the lack of
or withdrawal of lipid-lowering medications and presence
of retinopathy were obtained by the interviews with pa-
tients, which may not be reliable. Also, the adherence of
patients to lipid-lowering drugs was not evaluated. Finally,
the physicians’ attitudes on lipid-lowering medications are
not investigated in detail.

Conclusion
In conclusion, the TEMD Dyslipidemia study points out
a significant gap between the recommendations of the
guidelines and the real-world experience in Turkey. Only
one in every five patients with diabetes achieves risk-
stratified LDL-C targets even in the tertiary care centers
for diabetes management. The negative media coverage
appears to be the most common cause of statin with-
drawal, and the physicians’ inertia to prescribe lipid-
lowering drugs is prominent. Overall, these data point
out that urgent measures should be taken to improve
diabetes care in Turkey. In order to establish a nation-
wide policy change; it is extremely important to lead
physicians by emphasizing the importance of lipid-
lowering therapy on the cardiovascular outcomes of pa-
tients with diabetes. Also, public opinion should be
affected by constantly educating patients about the
evidence-based data and positive effects of statins in the
lay media. Finally, further prospective studies should be
implemented to observe the effects of these policy
changes on patient outcomes.
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