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Abstract 
Aim: This study aimed to investigate the rate of decrease in lipid levels with effective lifestyle changes (LC) and the minimum body weight 
loss necessary for effective lipid reduction in obese patients. 
Method: The study is a retrospective cohort study. The study included 71 patients who were followed up in the obesity clinic, who were 
diagnosed with hyperlipidemia but did not use any hyperlipidemia treatment. The patients' high-density lipoprotein cholesterol (HDL-C), 
low-density lipoprotein cholesterol (LDL-C), total cholesterol, triglyceride, body fat ratio and mass, body mass index (BMI), height and 
weight information were recorded at the first visit and the 6th month. In our study, patients were divided into two groups (based on the 
weight loss rates in the 6-month follow-up) those who lost less than 10% of their previous weight and those who lost 10% or more weight 
and their lipid parameters were compared. 
Results: LDL-C reduction rates of patients classified according to their weight loss rates were found to be statistically significantly 
(p=0.011) higher in those with 10% or more weight loss than (group 1=18.48%) in those with less than 10% weight loss (group 2=13.04%). 
Total cholesterol reduction rates were also significantly (p=0.015) higher in the 1st group than in the 2nd group. According to the findings of 
our study, at least 10% weight loss is required to decrease total cholesterol and LDL-C significantly.  
Conclusion: Implementation of primary and secondary prevention strategies to reduce the risk of cardiovascular disease is important in the 
context of primary care. To reach the targeted LDL-C values, the weight monitoring of obese patients should be considered, and the 
importance of losing at least 10% of weight as one of the first steps should be emphasized. 
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Özet 
Amaç: Bu araştırmada etkili bir yaşam tarzı değişikliği (YTD) ile obez hastaların lipit düzeylerinde yüzde kaç oranında düşüş 
sağlanabileceği ve etkili lipit düşüşü için en az ne kadar kilo verilmesi gerektiği araştırılmak istenmiştir. 
Gereç ve Yöntem: Çalışmamız retrospektif bir kohort çalışmasıdır. Çalışmaya obezite polikliniğinde izlenen, hiperlipidemi tanısı alıp 
herhangi bir hiperlipidemi tedavisi kullanmayan 71 hasta dahil edilmiştir. Hastaların ilk gelişte ve 6. aydaki yüksek yoğunluklu lipoprotein 
kolesterol (HDL-K), düşük yoğunluklu lipoprotein kolesterol (LDL-K), total kolesterol, trigliserit, vücut yağ oranı ve kitlesi, beden kitle 
indeksi (BKİ), boy, kilo bilgileri kaydedilmiştir. Çalışmamızda hastalar (6 ay sonraki takiplerindeki kilo düşüş oranları baz alınarak) önceki 
kilolarına göre %10 dan daha az kilo verenler ve %10 ve daha fazla kilo verenler olarak iki gruba ayrılarak lipit parametreleri 
karşılaştırılmıştır. 
Bulgular: Kilo verme oranlarına göre sınıflandırılan hastaların LDL-K düşüş oranları karşılaştırıldığında; %10 ve daha fazla kilo verenlerin 
LDL-K düşüş oranları (1. Grup= %18.48) %10 ’un altında kilo verenlere göre (2. Grup= %13.04) anlamlı olarak daha fazlaydı (p=0.011). 
Total kolesterol düşüş oranları da 1. Grupta 2. Gruba göre anlamlı olarak daha fazlaydı (p=0.015).  
Sonuç: Birinci basamak yaklaşımında kardiyovasküler riski azaltmak için birincil ve ikincil korunmanın uygulanması önemli bir konudur. 
Hiperkolesterolemi tespit edilen obez hastalarda hedeflenen LDL-K değerlerine ulaşmak amacıyla hastalara yaşam tarzı değişiklikleri 
önerilmeli ve en az %10 kilo vermenin önemine vurgu yapılmalıdır. 
Anahtar Kelimeler: Yaşam tarzı değişiklikleri, Hiperlipidemi, Primer koruma 
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Introduction 
Hyperlipidemia is a modifiable risk factor related to the leading causes of morbidity and mortality in our country. 
According to the 2020 Cause of Death Statistics from the Turkish Statistical Institute, circulatory system diseases 
accounted for 36% of all deaths. Of these deaths, 41.5% were due to ischemic heart disease, 23.8% were due 
to other heart diseases, and 19.6% were due to cerebrovascular diseases.1 

Targeted LDL-C levels in patients should be determined based on individual risk assessments.2  
In 2021, the European Society of Cardiology (ESC) published new guidelines. These guidelines now use lifetime  
Atherosclerotic Cardiovascular Disease (ASCVD) risk estimations instead of 10-year risk algorithms.3,4 Diet and 
LC, quitting smoking, reducing alcohol intake, and reducing systolic blood pressure below 160 mmHg are 
recommended for all patients. Turkey is classified as a high-risk country for ASCVD by the World Health 
Organization.4 
LC and dietary habits play an essential role in the effective management of hyperlipidemia at every stage of 
treatment. When making dietary changes, it is important to limit saturated fats (including trans fatty acids) 
to no more than 10% of daily calorie intake (and no more than 7% in the presence of hypercholesterolemia). 
Cholesterol intake should be reduced to below 300 mg/day, especially in patients with high cholesterol 
levels. Other crucial LC involve quitting smoking and decreasing alcohol consumption, limiting cholesterol intake. 
Maintaining a healthy body weight can be achieved by doing a total of 150 minutes of moderate-intensity exercise 
or 75 minutes of high-intensity exercise in 7 days.5,6,7,8 
LDL-C levels should be re-evaluated six weeks after implementing LC, and if the target values are not reached, the 
program should be intensified. Additionally, the use of plant-derived sterols or stanols should be increased. If the 
desired level of control is still not achieved after three months, medical treatment should be considered. A body of 
research indicates that lifestyle modifications can positively impact insulin resistance and oxidative stress 
indicators, with a body weight loss of approximately 10% being a notable predictor of these outcomes.9 The 
objective of this study was to assess the impact of a targeted 10% reduction in body weight, coupled with an 
efficacious LC, on lipid profiles in individuals with a BMI within the obese range. This highlights the importance 
of maintaining LC as the first step in the treatment of hypercholesterolemia. 
Material and Methods 
Study design and participants  
The study is a retrospective cohort study. The basis of this research is based on the evaluation of 71 cases between 
the ages of 18 and 75 who applied to the Istanbul Medeniyet University Göztepe Prof. Dr. Süleyman Yalçın Training 
and Research Hospital Obesity Polyclinic between April 2015 and August 2017. The study included 71 patients who 
were followed up in the obesity clinic, who were diagnosed with hyperlipidemia but did not use any hyperlipidemia 
treatment, and who did not have any other known endocrinological diseases such as hyperthyroidism, diabetes 
mellitus (DM), Cushing's syndrome.  
The study included 63 female and 8 male participants who met the specified inclusion criteria and were classified 
as obese. The patient data for this study were extracted from the electronic medical record system of the hospital. 
Demographic characteristics (age, sexual category, BMI, weight, fat ratio, weight loss, etc.) of the patients who 
were screened within the specified date range were recorded first. It was confirmed from their medical histories 
that all included cases received exercise program information and nutritional information at their first interview. 
All the individuals included in the study were formed from the cases who came to the control every two weeks. The 
data of all cases over an average of six months were analyzed. During these six months, changes in body weights, 
body fat ratios, body fat masses, and lipid parameters were recorded in all cases. Those with missing data were not 
included. 
The necessity of regular exercise, a reduction in cholesterol intake, and a balanced diet for effective weight loss 
were emphasised to patients. Weight, fat, and body mass index measurements were taken at follow-up 
appointments for patients who had set themselves the goal of losing 10% of their body weight in line with the 
recommendations made. These measurements were taken every two weeks. Patients were categorized into two 
groups: those who experienced a weight loss of less than 10% from their initial weight and those who achieved a 
weight loss of more than 10% (determined by weight reduction rates approximately 6 months later during follow-
up). Group 1 comprised patients with a weight loss of 10% or more, while Group 2 included patients with a weight 
loss of less than 10%.  
Patients who were not under any treatment for hyperlipidemia in the last 6 months and who did not follow an 
effective diet and exercise program for hyperlipidemia were included. The triglyceride level of all cases was below 
400mg/dL, and all cases were over the age of eighteen. Patients using statin and fibrate-derived drugs for the 
treatment of hyperlipidemia, and patients using oral antidiabetic or insulin were not included. Moreover, patients 
with a diagnosis of ischemic heart disease, and patients with endocrinopathy that may affect blood lipid levels such 
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as hyperthyroidism, DM, and syndrome of Cushing were also excluded from the study. Similarly, pregnant women 
and cases with osteopathy that may cause physical activity limitation were excluded (Figure 1). 
In the study, measurements were taken at two different times, and differences were observed between two 
independent groups with a weight loss rate of ≥10% (group 1) and a weight loss rate of <10% (group 2) during the 
follow-up period. Consequently, the effect size for two independent groups and two repeated measurements was 
calculated as 0.25 (medium level), 80% power, and 5% Type I error, and the expected minimum sample size was at 
least 66. The calculation was evaluated in the G*Power 3.1.9.4 program. 
It should be noted that the distribution of individuals into groups is not homogeneous and is determined at the end 
of the follow-up period, which represents a limitation of the study. 
Ethical approval was obtained from the Istanbul Medeniyet University Göztepe Prof. Dr. Süleyman Yalçın 
Training and Research Hospital Clinical Research Ethics Committee on 18/11/2020 and numbered 2020/0660. 
Statistical Method  
The data from the study were subjected to analysis using the SPSS Statistics software (IBM), version 20.0. 
Descriptive statistical methods as numbers and percentages were used in the analysis of categorical data, and 
mean±standard deviation was used in the evaluation of variable data. First visit and after six months of visits 
variables with continuous normal distribution were compared with the paired sample t-test. Lipid parameter 
reduction rates, measured at the initial admission and follow-up for patient groups, underwent comparison through 
the Mann-Whitney U Test, Statistical significance was considered for P values ≤ 0.05. 
 
Results 
The demographic characteristics of the individuals forming the sample at the beginning of the study are as follows. 
 
Table 1. Findings of individuals who applied to the obesity outpatient clinic 

Parameters                                                                        Values (Mean±SD) 

 

Average age (year) 51.27 ± 10.37 
Gender (Female/Male)(n) 63/8 
Average Body Mass Index (kg/m2) 38.32 ± 5.92 
Total Cholesterol Value (mg/dL) 212.80 ±40.01  
LDL-C (mg/dL) 139.35 ±30.91 
HDL -C (mg/dL) 48.05 ± 9.12 
Triglyceride (mg/dL) 132.63 ±54.06 
Average body weight (kg) 97.41 ± 15.81 

Average fat mass (kg) 38.48 ± 10.13 
Average percentage of body fat (%)                                    39.04 ± 4.77 

 
 
 
 
 
 
  
 
 
 
 
 
 
 

 
Figure 1.  Flow Chart 

 Group with ≥10% weight loss 
 Group 1 
 (n=15) 

Number of obese patients 
(n=200) 

Excluded from work (n=129) 

• Patients with 
endocrinological diseases 
and cases with osteopathy  
(n=123) 

• Missing biochemistry test 
(n=6) 
 

Group with <10% weight loss  
Group 2 
(n=56) 

          Number of study samples 
(n=71) 
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p: Paired Sample t test 
Figure 2. The results of the evaluated biochemical parameters of cases who lost 10% or more of weight 
(group 1) at the time of the first visit and six months after the LC. 
 
 
 

 
p: Paired Sample t-test 
Figure 3. The results of the evaluated biochemical parameters of cases with less than 10% weight loss (group 2) at 
the first visit and six months after the LC. 
 
Table 2. Rates of decrease in lipid values by groups at the first application and 6 months later 

 group with ≥10% weight loss 
(group 1) 

group with <10% weight loss    
(group 2) 

 p-value 

Total cholesterol (%) 14.65±6.71 8.52±12.83                                      0.015 
LDL - cholesterol (%) 18.48±6.83 13.04±7.37 0.011 
HDL - cholesterol (%) 2.05±14.62 -0.59±13.68 0.757 
Triglyceride (%) 13.09±26.25 -1.08±42.10 0.328 

p: Mann-Whitney U test   
 
LDL-C reduction rates of patients classified according to their weight loss rates were found to be statistically 
significantly (p=0.011) higher in those with 10% or more weight loss than (group 1=18.48%) in those with less 
than 10% weight loss (group 2=13.04%). Total cholesterol reduction rates were also higher in the 1st group than in 
the 2nd group (p=0.015). 
The study findings indicate that a minimum of 10% weight loss is necessary to reduce total cholesterol and LDL-C 
levels. In group 1, where patients effectively implemented LC, an average decrease of 18.48% in LDL-C levels was 
observed. 
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Discussion 
The importance of nutrition in preventing cardiovascular diseases has been widely emphasized in studies, and 
prospective studies suggest that dietary change is a positive epigenetic factor that increases the risk of 
cardiovascular diseases such as dyslipidemia and hypertension.10,11 In a cross-sectional study by Zhang et al., it was 
found that blood lipid parameters were correlated with BMI and the prevalence of dyslipidemia was higher in 
overweight individuals compared to normal-weight individuals.12 In the treatment of hyperlipidemia, especially in 
obese, it is an important approach to effectively make LC to the patient before or during medical treatments. 
However, the extent to which weight loss with LC contributes to LDL cholesterol reduction is still under 
investigation. In general, a low-cholesterol dietary program is the primary recommendation for patients. In one 
study of 47 patients who were not receiving hyperlipidemia treatment, a fat-free diet was recommended for 3 
months, and the patients were followed. As a result, a decrease in LDL subgroups was observed in patients, but this 
decrease was not considered significant due to the small number of people in the study.13 In a study conducted with 
rats for 10 days, lifestyle intervention was applied especially as an exercise program and a significant decrease in 
LDL cholesterol level was found in this way.14 At this point, it is observed that there are difficulties in achieving 
the desired LDL cholesterol targets with dietary recommendations alone. In addition, the patient's understanding 
and feeling of LC and measuring compliance with the program are among the other problems encountered. For 
these reasons, there is a need for an indicator to determine the effectiveness of LC in lowering LDL cholesterol and 
the extent to which patients implement these changes. Looking at the literature, a 12-month study conducted in 
Germany in 2018 showed that a good lipid profile was achieved with weight loss in patients as a result of LC.15 
It is generally known that for every 10 kg of weight loss, there is an 8 mg/dL decrease in LDL-C levels.16,17 It is 
observed that regular physical activity alone has less effect on the reduction of LDL-C levels compared to weight 
loss.18,19 A daily intake of 3-10 g of viscous fiber can lead to a 3-5% reduction in LDL-C levels.20 In addition, the 
inclusion of stanol esters in the diet may result in a 12-20% reduction in LDL-C levels.  It is important to note that 
these findings are objective and supported by research.21,22 The study found that weight loss of at least 10% was 
effective in significantly reducing total cholesterol and LDL-C. When patients who lost more than 10% weight 
were considered to have effectively applied the LC, an average decrease of 18.48% in LDL was observed during 
follow-up. 
A study was conducted on the effects of a Mediterranean diet, which primarily consists of plant-based foods, fish, 
and olive oil. The study found that as the Mediterranean diet score increased, the total cholesterol and HDL ratio 
decreased while HDL cholesterol values increased.23 In another study in which 50 individuals with high 
cardiovascular disease risk were followed up for 3 months, it was reported that triglyceride and VLDL values 
decreased with the Mediterranean diet.24 
In our study, the LDL-C reduction rates of those who lost 10% or more weight (Group 1= 18.48%) were 
statistically significantly higher than those who lost less than 10% weight (Group 2= 13.04%) (p=0.011). Total 
cholesterol reduction rates were significantly higher in Group 1 than in Group 2 (p=0.015). 
Similarly, in a study in the literature in which 41 patients diagnosed with obesity were included and intensive 
lifestyle modification was applied for 8 weeks, a decrease in LDL-C values and an increase in HDL-C values were 
found. However, the correlation between the rate of weight reduction and LDL-C level was not examined in this 
study.25 
In our study, we think that we will contribute to the management of dyslipidemia and patient compliance with 
treatment by investigating the questions of at least how much weight loss can be appropriate for individuals to 
achieve effective lipid reduction and what percentage reduction in lipid levels can be achieved in obese patients 
with an effective LC. 
One limitation of our study is that we were only able to include a limited number of patients due to our exclusion 
criteria and 6-month process management. Therefore, future studies should aim to include a larger number of 
patients and longer follow-up intervals to further contribute to the research. 
In our study, most of the participants (n=63) applied to our obesity outpatient clinic motivated to reach their ideal 
weight. In future studies, motivation to reduce body weight can be determined with the help of a scale. Another 
limitation is that we did not analyze lipoprotein subfractions. 
This study was presented as an abstract at the 15th Fall Family Medicine School Congress on 20-23 October 2021. 
Conclusion  
Our research has shown that when LC are implemented correctly and systematically, they can lead to better lipid 
reduction than initially predicted. The key difference between target-specific LC and diet is that the former aims to 
achieve a minimum of 10% weight loss. Regular follow-up is necessary to ensure that the recommended LC is 
properly adapted and implemented. This can be achieved through weight monitoring and, if possible, fat 
measurements in primary care medicine. Therefore, primary care plays a crucial role in this process. 
In both primary and secondary prevention, close monitoring and follow-up of patients is essential. Our study has 
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found a correlation between the proper implementation of LC and the amount of weight loss achieved by patients. 
In the treatment of hyperlipidemia, weight loss through proper nutrition and regular physical activity, 
prioritizing drug-free treatments, can significantly reduce healthcare costs. Our study also reveals 
the optimal rate of weight loss for effective LDL-C reduction. To reach the targeted LDL-C values, it is important 
to closely monitor the weight of patients and emphasize the importance of achieving at least a 10% weight loss. 
Therefore, primary care medicine plays a crucial role in this process. In both primary and secondary 
prevention, it is essential to closely monitor and follow  the progress of patients. 
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