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Introduction

Dyslipidemia refers to abnormalities in plasma 
lipid levels that elevate cardiovascular risk, 
including increased total cholesterol, low-density 

lipoprotein cholesterol (LDL-C), and triglycerides, 
as well as decreased High-Density Lipoprotein 
Cholesterol (HDL-C) or hypoalphalipoproteinemia. 
These lipid disturbances are major contributors to 
the development of cardiovascular diseases, which 
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ABSTRACT

Objective: Statins are commonly used in the management of dyslipidemia, with their efficacy varying based 
on type and dose. They are prescribed for both primary and secondary cardiovascular prevention. However, 
achieving recommended low-density lipoprotein cholesterol (LDL-C) targets remains a challenge in clinical 
practice. This study aimed to assess achievement of target LDL-C levels in statin users and to identify modifiable 
factors related to treatment failure.

Methods: This cross-sectional study was conducted in a family medicine outpatient clinic and included adults 
(≥18 years) on statin therapy for at least six months. Data were collected through face-to-face interviews using a 
sociodemographic questionnaire and the Adherence to Refills and Medications Scale (ARMS-7). Cardiovascular 
risk levels were classified using the SCORE risk calculator, and LDL-C goal attainment was assessed based on 
risk categories. 

Results: Of 334 participants, 51.8% were male. LDL-C levels exceeded 100 mg/dL in 43.1% of patients. According 
to SCORE classifications, 55.4% were identified as being at very high cardiovascular risk. Overall, 87.1% of 
participants failed to achieve target LDL-C levels. Target LDL-C levels were achieved by 30.4% of participants in 
the low-to-moderate risk group, 16.5% in the high-risk group, and only 6.5% in the very high-risk group (p<0.001). 
In the study population, patients using statins solely for dyslipidemia (without a history of cardiovascular 
disease) and those with hypertension, were more likely to achieve LDL-C targets (p<0.05). A significantly higher 
proportion of male participants (16.8%) achieved the target LDL-C level compared to female participants (8.7%) 
(p<0.05).

Conclusion: The majority of patients on statin therapy did not meet their target LDL-C levels, particularly 
those at high cardiovascular risk, highlighting the impact of clinical inertia and underscoring the importance 
of individualized statin dosing and regular monitoring based on patients’ cardiovascular risk assessments in 
primary care settings.
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remain the leading cause of mortality worldwide.[1] 
Achieving guideline-recommended LDL-C targets 
remains a major challenge worldwide, particularly 
in high cardiovascular risk patients. For instance, 
the DA VINCI study reported that only 44% of high-
risk patients across various European regions 
reached the 2016 ESC/EAS LDL-C targets.[2] In 
the TEKHARF 2011/14 cohort, LDL-C >130 mg/
dL was observed in 39% of men and in 46% of 
women in a sample predominantly composed of 
postmenopausal women.[3] 

However, data on LDL-C target attainment 
among patients receiving statin therapy in 
routine primary care are limited. This evidence 
gap highlights the need to evaluate LDL-C goal 
achievement in the Turkish population to optimize 
treatment strategies and reduce cardiovascular 
risk. According to established guidelines, the term 
dyslipidemia refers to deviations from target 
lipid values.[4] From a cardiovascular perspective, 
increases in total cholesterol and LDL-C, along with 
decreases in HDL-C, are defined as dyslipidemia.[5] 
Lowering LDL-C levels is currently the most crucial 
strategy in combating atherosclerotic diseases.[6] 

Beyond LDL-C, non-HDL-C and apolipoprotein B 
have been shown to be stronger predictors in the 
assessment of cardiovascular risk.[7] In addition, 
elevated levels of lipoprotein(a) confer genetically 
determined additional atherogenic risk and 
are increasingly recognized as an important 
component of the residual cardiovascular risk 
under current treatment strategies.[8] 

The effects of statins on the lipid profile are 
dose-dependent and vary according to the type 
of statin used. In high-intensity statin therapy, 
the goal is to achieve a ≥50% reduction in LDL-C 
levels. In moderate-intensity statin therapy, the 
target is a 30–50% reduction in LDL-C. Statins 
reduce triglyceride levels by approximately 
10–20% on average. [9,10] Their effects on HDL-C 
are independent of their impact on LDL-C 

and are typically associated with a 1–10% 
increase.[11] In the treatment of dyslipidemia, 
the target lipid levels are determined based on 
cardiovascular risk stratification. Non-statin 
options include proprotein convertase subtilisin/
kexin type 9 (PCSK9) inhibitors, colesevelam, 
ezetimibe, fibrates, and niacin, used alone or in 
combination.[12]

The cornerstone of dyslipidemia treatment is 
the use of lipid-lowering medications to achieve  
optimal lipid control and reduce cardiovascular 
disease morbidity and mortality.[13] However, 
despite the widespread availability and 
prescription of these highly effective agents, a 
significant proportion of patients fail to reach 
recommended lipid targets. This gap highlights 
the critical role of treatment adherence in the 
effective management of dyslipidemia and its 
impact on overall therapeutic outcomes. Statin use 
and dose optimization can be limited in practice 
due to statin intolerance, with muscle symptoms 
reported by approximately 60% of adults as the 
main reason for discontinuation, which in turn 
affects achieving target levels.[14,15] 

This study evaluates LDL-C goal attainment in 
routine primary care, highlighting real-world 
usage and patient adherence. In addition, 
medication adherence was quantitatively assessed 
using the ARMS 7 scale and analyzed alongside 
lipid outcomes. The combination of a large, real-
world sample with integrated adherence and risk 
assessment provides a comprehensive perspective 
on factors influencing LDL-C target achievement. 
This underscores the need for individualized 
statin therapy and goal-oriented monitoring, 
offering direct implications for clinical practice. 
This study aimed to examine the rates of achieving 
target LDL-C levels among patients using statins 
and to identify the contributing factors, to identify 
modifiable factors associated with treatment 
failure, which can inform targeted interventions 
in primary care.
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Materials and Methods

Our study has a descriptive and cross-sectional 
design. A total of 334 volunteers who applied to 
the Family Medicine Outpatient Clinic of Eskişehir 
Osmangazi University Hospital between April 1, 
2024, and September 1, 2024, were included in 
the study. The minimum sample size of 285 was 
calculated using OpenEpi (5% margin of error, 50% 
frequency, 97% confidence level). The inclusion 
criteria were being over 18 years of age and 
receiving statin therapy for at least six months. 
Patients were excluded if they had familial 
hypercholesterolemia, a history of acute coronary 
syndrome within the previous three months, 
severe hepatic or renal disease, active malignancy, 
or were pregnant or breastfeeding. Cases with 
missing data were excluded from the analysis. 
The study was conducted in accordance with the 
Declaration of Helsinki and approved by the Non-
invasive Clinical Research Ethics Committee of 
Eskişehir Osmangazi University (Protocol No: 16, 
Approval Date: March 19, 2024). Informed consent 
was obtained from all participants.

Data collection methods

After obtaining written informed consent from 
the participants, data were collected through 
face-to-face interviews using a structured 
questionnaire that included sociodemographic 
characteristics and certain health assessments, 
as well as the Medication Adherence and 
Prescription Refill Scale-7. The sociodemographic 
questionnaire included questions regarding 
smoking and alcohol use, marital status, existing 
chronic conditions, medications used, physical 
activity status, dietary adherence, and whether 
they had heard any negative comments about 
statins. Chronic conditions were identified 
through a combination of self-reported diagnoses 
and supporting clinical measurements (e.g., 
blood pressure readings, medication lists) when 
available. Blood pressure was measured using a 

validated sphygmomanometer following standard 
protocols, with patients in a seated position after 
a rest period, at least 5 days per week, preferably 
every day. Physical activity status and dietary 
adherence were assessed using single-item, self-
reported questions. Participants were asked 
whether they engaged in regular physical activity 
and whether they generally adhered to a healthy 
diet. 

The patient’s laboratory data were obtained from 
the hospital records, and the most recent values at 
the time of admission were recorded.

Adherence to Refills and Medications Scale-7 
(ARMS‐7)

The scale consists of 7 items and is based on a 
4-point Likert-type format. Items 1, 2, 3, and 6 
assess medication adherence, while items 4, 5, and 
7 evaluate prescription refill behavior. Each item 
is scored from 1 to 4, where 1=never, 2=sometimes, 
3=often, and 4=always. The total score ranges from 
7 to 28. Higher scores on the scale indicate poorer 
medication adherence. The validity and reliability 
study of the scale in Türkiye was conducted by 
Gökdoğan F. and the Cronbach’s alpha coefficient 
was found to be 0.75.[16,17]

Determination of target LDL-C levels

Participants were classified into cardiovascular 
risk categories (very high, high, moderate, and 
low risk) according to the recommendations of 
the 2021 TEMD Dyslipidemia Guideline and the 
2019 ESC Dyslipidemia Guidelines.[5,12] Target 
LDL-C levels were determined based on these 
cardiovascular risk categories. In addition, while 
categorizing patients’ cardiovascular risk, we used 
the SCORE Risk Calculator, as recommended by 
the same guidelines for high-risk countries.[18] The 
target LDL-C levels in treatment were defined as 
follows: <55 mg/dL for the very high-risk group, 
<70 mg/dL for the high-risk group, and <100 mg/dL 
for the moderate-risk group.[5]
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Statistical analysis

Data were analyzed using IBM SPSS Statistics 

for Windows, Version 23.0 (IBM Corp., Armonk, 

NY, USA). In descriptive statistics, categorical 

variables are presented as frequencies and 

percentages, while continuous variables are 

expressed as mean, standard deviation, median, 

minimum, and maximum values (reported as the 

range) The normality of continuous variables was 

assessed using the Shapiro-Wilk test. Since normal 

distribution assumptions were not met, the Mann-

Whitney U test was used to compare two means. 

Pearson Chi-Square test was used for comparing 

categorical variables. A confidence interval of 95% 

and a significance level of p<0.05 were accepted 

for all statistical analyses.

Results

Of the participants, 48.2% (n=161) were female 
and 51.8% (n=173) were male. The mean age 
was 63.0±9.5 years, with a minimum of 40 and a 
maximum of 85 years.

A greater proportion of male participants (16.8%) 
achieved the target LDL-C level compared to 
female participants (8.7%). The difference in the 
achievement of target LDL-C levels between males 
and females was statistically significant (p=0.028). 
However, there was no statistically significant 
difference in the mean age between participants 
who achieved the target LDL-C level and those 
who did not (p=0.311) (Table 1).

In the analysis of the LDL-C levels of the 
participants, it was found that 43.1% (n=144) had 
LDL-C levels above 100 mg/dL, 37.7% (n=126) were 

Table 1. The relationship between participants' sociodemographic characteristics and achievement of target LDL-C 
levels.

Sociodemographic Characteristics
Achievement of Target LDL-C Level

χ²/MWU p*
Yes No

Age (Mean ± SD) 61.4±8.9 63.2±9.6 5.658 0.311
Gender n (%) n (%)
Female 14 (8.7) 147 (91.3) 4.839 0.028
Male 29 (16.8) 144 (83.2)
Marital Status
Married 37 (12.8) 251 (87.2) 0.001 0.971
Single 6 (13.0) 40 (87.0)
BMI
Normal 11 (12.9) 74 (87.1) 0.278 0.870
Overweight 17 (11.9) 126 (88.1)
Obese 15 (14.2) 91 (85.8)
Alcohol Use
Yes 3 (10.3) 26 (89.7) 0.181 0.670
No 40 (13.1) 265 (86.9)
Smoking
Yes 6 (9.1) 60 (90.9) 1.050 0.306
No 37 (13.8) 231 (86.2)

* Mann-Whitney U test
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in the 71-100 mg/dL range, 14.1% (n=47) were in 
the 55-70 mg/dL range, and 5.1% (n=17) had LDL-C 
levels below 55 mg/dL. The participants' lipid 
profile showed a mean total cholesterol of 179±51 
mg/dL (median 169, range 88–424), triglycerides 
165±108 mg/dL (median 140, range 38–1308), 
LDL-C 104±41 mg/dL (median 95, range 27–298), 
and HDL-C 46±12 mg/dL (median 45, range 10–87).

According to cardiovascular risk categories; 
13.8% of participants (n=46) were found to be at 
low-medium risk, 30.8% (n=103) at high risk, and 
55.4% (n=185) at very high risk.

Based on cardiovascular risk categories, 12.9% of 
the participants (n=43) achieved the target LDL-C 
level, whereas 87.1% (n=291) failed to reach the 
target level.

The attainment of target LDL-C levels varied 
significantly across cardiovascular risk categories. 
Participants in the low–moderate risk group 
achieved target LDL-C levels at a rate of 30.4%, 
compared to 16.5% in the high-risk group and 

only 6.5% in the very high-risk group (p<0.001). 
This trend is visually depicted in Figure 1, where 
a marked decline in LDL-C goal attainment is 
observed with increasing cardiovascular risk.

The mean systolic blood pressure of the 
participants is 120.0±11.8 mmHg, and the mean 
diastolic blood pressure is 72.7±7.6 mmHg. There 
is no statistically significant relationship between 
systolic blood pressure and achievement of 
target LDL-C levels (p=0.372). Similarly, there is 
no statistically significant relationship between 
diastolic blood pressure and achievement of target 
LDL-C levels (p=0.201).

25.5% (n=85) of the participants were found to 
be normal, 42.8% (n=143) were overweight, and 
31.7% (n=106) were obese. There is no statistically 
significant relationship between body mass index 
and reaching the target LDL-C value (p=0.870).

In the analysis the reasons for participants' 
initiation of statin therapy, it was found that 52.1% 
(n=174) started treatment due to dyslipidemia, 

Figure 1. Achievement of target LDL-C levels by cardiovascular risk category
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37.4% (n=125) due to coronary artery disease, 9.9% 
(n=33) due to myocardial infarction, and 0.6% 
(n=2) due to angina pectoris. In the analysis the 
achievement of target LDL-C levels based on the 
reasons for statin use, participants using statins 
due to dyslipidemia had a higher rate of reaching 
the target LDL-C level compared to those using 
statins for cardiac reasons (p=0.013) (Table 2).

20.9% of participants have been using statins for 
6 months to 1 year, 23.6% for 1-3 years, 17.4% 
for 3-5 years, 19.8% for 5-10 years, 8.7% for 10-
15 years, 3.6% for 15-20 years, and 6.0% for more 
than 20 years. There is no statistically significant 
relationship between the duration of statin use 
and achievement of target LDL-C levels (p=0.139).

71.9% (n=240) of participants have hypertension, 
56.0% (n=187) have diabetes mellitus, 15.6% (n=52) 
have heart failure, 12.0% (n=40) have chronic 
kidney failure, and 7.8% (n=26) have COPD. Figure 2 
illustrates the proportion of participants achieving 
target LDL-C levels according to the presence or 
absence of various chronic diseases. Hypertension 
was the only condition significantly associated 
with lower target LDL-C attainment (p=0.012). 
Participants with hypertension achieved target 
LDL-C levels at a rate of 10.0%, compared to 20.2% 
in those without hypertension. Other chronic 
conditions, including diabetes mellitus, heart 
failure, chronic kidney failure, COPD, and obesity, 
did not show statistically significant differences in 
LDL-C target attainment rates (Figure 2).

Table 2. The relationship between reason for statin use and achievement of target LDL-C levels.

Reason for Statin Use
Achievement of Target LDL-C Level

χ² p*Yes
n (%)

No
n (%)

Dyslipidemia 30 (17.2) 144 (82.8) 6.176 0.013
Cardiac Reasons 13 (8.1) 147 (91.9)

* Pearson Chi-Square test

Figure 2. Relationship between chronic diseases and achievement of target LDL-C levels.

COPD: Chronic Obstructive Pulmonary Disease.
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In the analysis of the types and dosages of statins 
used by participants, it was found that the most 
commonly used statin was atorvastatin 20 mg/
day (41.0%), followed by atorvastatin 10 mg/
day (29.0%) and atorvastatin 40 mg/day (18.6%). 
There was no statistically significant relationship 
between the type and dosage of statins used by 
participants and the achievement of target LDL-C 
levels (p>0.05).

94.9% of participants (n=317) did not use any 
additional lipid-lowering medications, while 2.7% 
(n=9) used fibrates, 1.8% (n=6) used ezetimibe, and 
0.6% (n=2) used niacin.

There was no statistically significant relationship 
between physical activity and achievement of 
target LDL-C levels (p=0.374).

The mean score on the Adherence to Refills 
and Medications Scale-7 (ARMS-7) was 8.9±4.7. 
The mean score for the Medication Adherence 
subscale was 5.0±2.6, and the mean score for the 
Prescription Refill subscale was 3.9±2.1.

The mean ARMS-7 total scale score was slightly 

lower among participants who achieved target 

LDL-C levels (8.4 ± 4.2) compared to those who 

did not (9.0 ± 4.7). Similarly, mean scores on the 

Medication Adherence subscale (4.7 ± 2.4 vs. 5.0 

± 2.7) and Prescription Refill subscale (3.7 ± 1.9 

vs. 3.9 ± 2.1) were marginally lower in the LDL-

C-achieving group. However, these differences 

did not reach statistical significance (p>0.05 

for all comparisons). Although not statistically 

significant, slightly lower ARMS-7 scores in 

participants achieving target LDL-C suggest 

better medication adherence may contribute to 

improved lipid control.

Figure 3 displays violin plots of ARMS-7 total and 

subscale scores by achievement of target LDL-C 

levels. The total score distribution was higher 

among patients who did not achieve target LDL-C, 

whereas the distributions of the medication 

adherence and prescription refill subscales 

showed no statistically significant differences 

between the groups (p>0.05) (Figure 3). 

Figure 3. Distribution of ARMS-7 total and subscale scores according to achievement of target LDL-C levels.
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Discussion

A large proportion of patients receiving statin 
therapy failed to achieve their target LDL-C levels 
(87.1%), with attainment rates being lowest among 
those at very high cardiovascular risk (6.5%). Male 
participants were more likely to reach LDL-C goals 
compared to females, and target achievement 
was higher among individuals with hypertension 
and those using statins solely for dyslipidemia 
without established cardiovascular disease. These 
findings indicate a significant treatment gap in the 
management of dyslipidemia within primary care 
and emphasize the need for more personalized 
treatment strategies, including appropriate dose 
adjustment, close monitoring, and enhanced 
adherence support. Overall, the results 
highlight the pivotal role of family physicians in 
optimizing lipid-lowering therapy and improving 
cardiovascular prevention outcomes.

When cardiovascular risk calculations were 
evaluated in our study, only 12.9% of participants 
achieved their target LDL-C levels. Similarly, the 
CEPHEUS (Centralized Pan-European Survey on the 
Undertreatment of Hypercholesterolemia) study, 
which included 575 dyslipidemic patients from 
nine centers in Türkiye, also reported low rates of 
LDL-C target attainment.[19] According to the Adult 
Treatment Panel III (ATP III) guidelines of the 
National Cholesterol Education Program (NCEP) 
(2004), the proportion of patients achieving target 
LDL-C levels was 35.1%.[20] The findings of our 
study are consistent with national data, indicating 
persistent challenges in the implementation of 
guideline-based dyslipidemia management. These 
results suggest that treatment strategies and 
patient adherence require closer evaluation and 
optimization to improve lipid control outcomes.

It was observed that 43.1% of participants 
had LDL-C levels above 100 mg/dL. In many 
comprehensive studies conducted in our country, 
the average LDL-C level is above 100 mg/dL.[21,22] 

In a systematic review by Kızılırmak P et al have 
shown that with treatment, 47.9% of patients 
had LDL-C levels reduced to below 100 mg/dL. 
After low-dose treatment, this rate was found to 
be 41.0%, and after high-dose statin treatment, it 
was 66.1%.[23] The low use of high-intensity statins 
and combination therapies in our study partly 
explains this finding; however, other factors such 
as diet, physical activity, and family predisposition 
also play a role.

These data indicate that the targets proposed by 
the guidelines have not been sufficiently reflected 
in clinical practice.

Several studies have also examined the 
relationship between statin intensity and target 
LDL-C attainment. According to the 2019 ESC 
Guidelines, high-intensity statin therapy at the 
maximum tolerated dose is recommended to 
achieve LDL-C targets.[5] In our study population, 
although 23.7% of patients received high-intensity 
statin therapy, only 12.9% reached their target 
LDL-C levels. Failure to achieve LDL-C targets 
in patients receiving high-intensity statins may 
be related to poor adherence, statin-related 
side effects, and individual cardiovascular risk 
profiles.[24] Moreover, while high-intensity statin 
therapy reduces cardiovascular risk, it does not 
always guarantee LDL-C target attainment.[25,26] 
Collectively, these results highlight the need for 
individualized statin dosing, regular follow-up, and 
adherence strategies in primary care to improve 
lipid control and cardiovascular outcomes.

Many studies in the literature have reported that 
longer durations of statin therapy are associated 
with a reduction in cardiovascular events, which 
has been attributed to improved treatment 
adherence over time and the more pronounced 
long-term effects of the medication.[26,27] In our 
study, 94.9% of participants were not receiving any 
additional lipid-lowering agents alongside statins, 
and the rate of fibrate use was only 2.7%. Similar 
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patterns have been observed in large-scale studies 
conducted in Türkiye, where the low utilization 
of non-statin lipid-lowering medications limits 
the ability to assess their overall impact. In the 
CEPHEUS study, despite low rates of LDL-C target 
attainment, 70.5% of patients did not have any 
changes to their initial lipid-lowering therapy or 
dosage adjustments.[19]

As patients' cardiovascular risk increases, a 
significant decrease is observed in the rates 
of achieving target LDL-C levels. In high-risk 
groups, the target LDL-C level is set lower, which 
contributes to a lower attainment rate. In contrast, 
in low-risk groups, the target LDL-C level is more 
attainable. Especially in high and very high-
risk patients, high-intensity statins should be 
preferred, and in cases where monotherapy is 
insufficient, it may be necessary to add Ezetimibe 
or PCSK9 inhibitors to the treatment regimen.[28]

The rate of achieving target LDL-C levels was 8.7% 
in women, compared to 16.7% in men. Women had 
a significantly lower rate of target attainment than 
men. According to the literature, it is well known 
that the burden of cardiovascular and metabolic 
diseases increases in postmenopausal women due 
to the decline in estrogen levels. In addition, factors 
such as increased systemic inflammation, HDL-C 
dysfunction, and gene–environment interactions 
contribute to the more adverse outcomes observed 
in women. Moreover, it has been shown that 
the absorption of long-chain fatty acids is higher 
in women.[29] In our study, the rate of achieving 
target LDL-C levels was significantly lower in 
patients diagnosed with hypertension compared 
to those without hypertension. The coexistence of 
hypercholesterolemia and hypertension in adults, 
and its contribution to cardiovascular disease 
risk, has been well documented. Previous studies 
report that approximately one in ten Turkish 
adults over the age of 30 has elevated LDL-C levels 
in combination with hypertension, with an age- 
and sex-adjusted relative risk for CVD increased 

by 2.4 times.[30] However, the lower achievement 
rate observed in our hypertensive cohort should 
be interpreted with careful consideration of 
clinical context. Patients with hypertension are 
frequently categorized as very high-risk according 
to contemporary guidelines, which subjects them 
to a much stricter LDL-C target (<55 mg/dL). 
Therefore, the lower success rate in this group 
may not solely reflect the presence of hypertension 
itself, but rather the difficulty of attaining this 
more demanding therapeutic threshold. In this 
regard, the observed “failure” likely represents 
the consequences of a more stringent LDL-C goal 
rather than a direct effect of hypertension.[5] 

The low LDL-C target attainment in hypertensive 
patients may, in part, reflect “clinical inertia,” 
where treatment intensification is often delayed 
in patients with multiple comorbidities despite 
unmet goals. Therapeutic inertia, sometimes 
referred to as clinical inertia, has been defined 
as failure to initiate or intensify therapy when 
therapeutic goals are not reached. It is relevant 
for conditions where therapeutic targets are 
clearly defined, the benefits of reaching those 
targets are well established, effective therapies 
are accessible, and up-to-date clinical guidelines 
are available.[31,32]

Recognizing this phenomenon underscores the 
importance of proactive, risk-based management 
strategies to improve lipid control in this high-
risk population. Furthermore, in individuals with 
chronic conditions such as hypertension and 
diabetes, adherence to statin therapy tends to be 
more difficult, and side effects are more frequently 
observed, which in turn makes achieving target 
LDL-C levels more challenging.[29]

Obesity is a well-established major risk factor for 
the development of cardiovascular disease. In our 
study, obesity was present in 30.2% of the patient 
population, highlighting its significant role in the 
control of LDL-C levels. The inability to achieve 
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effective weight management in these patients 
may have contributed to the failure to reach target 
LDL-C levels.

In addition to pharmacological treatment, adopting 
a healthy lifestyle is an essential component of 
dyslipidemia management. In our study, only 
17.7% of participants reported engaging in regular 
exercise 2–3 times per week. According to the 
literature, the combination of statin therapy and 
exercise has been shown to significantly reduce 
LDL-C levels.[33] The low number of patients 
engaging in regular physical activity in our 
cohort may have negatively influenced the rate 
of achieving target LDL-C levels. Therefore, at 
every clinical visit, patients should be reminded 
of the importance of healthy lifestyle changes and 
provided with accessible exercise programs.

In the ARMS-7 survey conducted to assess 
medication adherence and prescription behavior, 
the mean adherence score among patients who 
achieved target LDL-C levels was 4.7 ± 2.4, while 
the mean prescription score was 3.7 ± 1.9. These 
findings are consistent with previous national 
data and align with international reports 
indicating suboptimal LDL-C target attainment 
despite adequate self-reported adherence.[34-36] 
Nevertheless, failure to achieve LDL-C targets 
may be explained by the lack of regular LDL-C 
monitoring during follow-up visits and insufficient 
statin dose titration. These results highlight the 
role of patient behavior in clinical outcomes and 
provide a foundation for designing future health 
education and follow-up strategies. However, 
considerable variability observed within groups 
suggests that factors beyond self-reported 
adherence—such as patient clinical characteristics 
or treatment-related factors—may have a greater 
influence on LDL-C goal attainment.

Recent studies have similarly emphasized that 
therapeutic inertia, including limited treatment 
intensification or inadequate statin dose 

adjustment, remains a major barrier to achieving 
LDL-C targets, even among patients reporting 
good adherence.[37-39] For instance, in the Turkish 
AIZANOI study, only 26.2% of high- and very high-
risk patients achieved target LDL-C levels, largely 
due to physician-related inertia.[35] Likewise, 
Bayram et al. (2020) reported low statin utilization 
and poor LDL-C target attainment among patients 
with type 2 diabetes.[34] Collectively, these findings 
suggest that while patient adherence is an 
important determinant, system-level barriers 
and clinician-related factors play a decisive role 
in lipid management outcomes. Future research 
should examine the interplay between patient 
behavior and health system processes, and 
evaluate interventions targeting both adherence 
support and clinical decision-making. Clinician-
related factors contributing to therapeutic inertia 
include gaps in knowledge, uncertainty about 
diagnosis, treatment goals, or evidence, concerns 
about the safety of intensifying therapy, limited 
time, and lack of access to or integration of clinical 
guidelines and decision support. Additional 
contributors are insufficient system support for 
structured follow-up to review goal attainment 
and the absence of a team-based care approach 
involving pharmacists.[40] 

In this study, 87.1% of patients failed to achieve 
their risk-based LDL-C targets. This proportion is 
consistent with findings from large-scale European 
data such as the DA VINCI study highlighting a 
substantial treatment gap in primary care.[2] Our 
results further demonstrate that as cardiovascular 
risk increases, the likelihood of achieving LDL-C 
goals decreases, underscoring the challenge 
of meeting more stringent targets in high-risk 
groups.[5] Notably, patients prescribed statins 
for “dyslipidemia” achieved LDL-C goals more 
frequently than those prescribed for “cardiac 
reasons,” which can be explained by the stricter 
LDL-C targets in the secondary prevention 
population. This finding reflects an important 
nuance in how risk stratification influences 
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treatment success. Overall, our study provides 
quantitative confirmation of the treatment gap in 
Türkiye and emphasizes the need for strengthened 
lipid-lowering strategies in routine practice.

Limitations

A limitation of this study is the potentially 
insufficient statistical power in certain subgroups, 
which may explain nonsignificant findings. 
Unmeasured potential confounders, such as 
detailed dietary intake, may have influenced 
LDL-C target attainment. In addition, the single-
center design may limit the generalizability of the 
findings to other primary care settings in Türkiye. 
Repeating the study with patient randomization 
and a larger sample size will provide more 
definitive information and enhance the validity of 
the results.

Conclusions

Our study highlights the presence of clinical 
inertia in lipid management within primary care 
in Türkiye. Despite clear guideline-based LDL-C 
targets, 87.1% of patients failed to achieve their 
risk-based goals, with the lowest attainment 
observed in very high-risk groups. Most patients 
were treated with low- to moderate-intensity 
statins, and dose titration or combination therapies 
were infrequently utilized, reflecting a lack of 
treatment intensification. Additionally, lower 
target attainment among women, hypertensive, 
and obese patients suggests that clinicians may 
face challenges in managing more complex 
or high-risk populations. Limited structured 
follow-up, insufficient system support, and the 
absence of a team-based care approach further 
exacerbate the gap between risk stratification and 
therapeutic action. These findings quantitatively 
demonstrate how clinician- and system-related 
factors contribute to clinical inertia, emphasizing 
the need for proactive, individualized treatment 

strategies to optimize LDL-C control and reduce 
cardiovascular risk.
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