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ABSTRACT
Objective: The purpose of our research was to investigate the 
frequency of endocrine disorders like diabetes, high blood pres-
sure, obesity, hyperuricemia, insulin resistance, and thyroid dys-
function, all of which are thought to be critical in the process of 
diagnosing and treating patients who have dyslipidemia.

Methods: Between December 2010 and May 2012, a total of 
200 patients with dyslipidemia and 23 healthy control groups 
without dyslipidemia who applied to the general internal medi-
cine and subspecialty outpatient clinics at the Atatürk University 
Faculty of Medicine were included in the study. The mean age of 
the dyslipidemic patients was 49 ± 15 years, and the mean age 
of the healthy control groups was 32 ± 17 years. Anthropometric 
measures were obtained, as well as measurements of triglycer-
ide levels, total cholesterol levels, low-density lipoprotein cho-
lesterol levels, high-density lipoprotein cholesterol levels, free 
T4 levels, Thyroid-stimulating hormone (TSH), The hemoglobin 
A1c (HbA1C) levels, serum uric acid levels, fasting insulin levels, 
fasting blood glucose levels and Hemoglobin A1c (HbA1c) .

Results: It was shown that diabetes mellitus is the most common 
endocrine condition that occurs in conjunction with dyslipidemia, 
with a prevalence of 52%. While there was a statistically signifi-
cant increase in HbA1c, body mass index, and uric acid values of 
the dyslipidemic group compared to the control group (P < .05), no 
difference was found between the 2 groups in TSH and homeo-
stasis model assessment index-insulin resistance (HOMA-IR) val-
ues. Also, 85 of the patients in the dyslipidemic group (42.5%) 
were found to have systemic hypertension, but only one of the 
patients in the control group (4.3%) had hypertension (p < .001).

Conclusion: The frequency of diabetes, hypertension, obesity, 
and hyperuricemia in patients with dyslipidemia was signifi-
cantly higher than in the control group. Considering these dis-
eases when treating dyslipidemia is important for cardiovascular 
morbidity and mortality.

Keywords: Dyslipidemia, diabetes mellitus, hypertension, obe-
sity, hyperuricemia

ÖZ
Amaç: Çalışmamızda dislipidemi saptanan hastalarda tanı ve 
tedavi yönetiminde önemli olduğunu düşündüğümüz diabet, 
hipertansiyon, obezite, hiperürisemi, insülin direnci ve tiroid 
fonksiyon bozukluğu gibi endokrin hastalıkların sıklıklarının ince-
lenmesi amaçlanmıştır. 

Yöntemler: Çalışmaya 2010 Aralık-2012 Mayıs ayları arasında 
Atatürk Üniversitesi Tıp Fakültesi Genel Dahiliye ve yandal 
polikliniklerine başvuran yaş ortalaması 49 ±15 yıl olan dislipid-
emik 200 hasta ile dislipidemisi olmayan yaş ortalaması 32 ± 17 
yıl olan 23 sağlıklı kontrol grubu alındı. Antropometrik ölçümlere 
bakıldı, total kolesterol, trigliserid, LDL (low-density lipoprotein) 
kolesterol, HDL (high-density lipoprotein) kolesterol, serbest T4, 
TSH (Tiroid Stimülan Hormon), serum ürik asit, açlık insülin, açlık 
kan glukozu ve HBA1c (Hemoglobin A1c) düzeyi çalışıldı. 

Bulgular: Dislipidemiye eşlik eden endokrin hastalıkların başında 
%52 oranla diabetes mellitus’un olduğu saptandı. Dislipidemik 
grubunun HbA1C, VKİ (vücut kitle indeksi) ve serum ürik asid 
değerlerinde kontrol grubuna göre istatistiksel olarak anlamlı 
yükseklik saptanırken (p < .05), TSH ve HOMA-IR (homeosta-
sis model assessment index) değerlerinde iki grup arasında fark 
saptanmadı. Ayrıca dislipidemik grupta 85 (%42,5) hastada 
sistemik hipertansiyon saptanırken kontrol grubunda hipertan-
siyonu olan 1 hasta (%4,3) tesbit edildi (p < .001). 

Sonuç: Dislipidemili hastalarda diabet, hipertansiyon, obezite 
ve hiperürisemi sıklığı kontrol grubuna göre anlamlı olarak yük-
sek saptandı. Dislipidemi tedavi edilirken bu hastalıkların göz 
önünde bulundurulması kardiyovasküler morbidite ve mortalite 
için önemlidir.

Anahtar Kelimeler: Dislipidemi, diabetes mellitus, hipertansiyon, 
obezite, hiperürisemi.
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INTRODUCTION

Ischemic heart disease (IHD) remains the main cause of 
morbidity and mortality worldwide. Dyslipidemia (defined 
as an increase in serum total cholesterol (TC), triglyceride 
(TG), and low-density lipoprotein (LDL) levels, a decrease 
in high-density lipoprotein (HDL) levels, or a combination 
of these features) is the major risk factor for IHD.1 The 
cardiovascular mortality and morbidity-increasing effect 
of dyslipidemia is especially increased when it is combined 
with other risk factors (diabetes, obesity, hypertension, 
family history, smoking, sedentary lifestyle, etc.).2 Today, 
a very rich literature has accumulated about the diseases 
accompanying dyslipidemia. For example, in a recent study 
conducted in China investigating the association between 
obesity, which is a pandemic of our time, and dyslipidemia, 
it was shown that obese patients, including regional obe-
sity, have a higher prevalence of dyslipidemia.3

In a recent study investigating the frequency of relation-
ship between dyslipidemia and diabetes, fasting TG level 
was determined as an independent risk factor for the 
development of new-onset diabetes (odds ratio (OR) 
2.33, 95% CI 1.61-3.39). Based on the results of this 
study, it has been reported that hypertriglyceridemia may 
be an alternative screening tool to identify populations at 
risk of developing diabetes in the future.4

In a study conducted on patients with metabolic syndrome 
who had dyslipidemia, the prevalence of hypertension was 
found to be approximately 80%.5 It was shown in another 
study that combined treatment of hypertension and dys-
lipidemia resulted in a significantly greater reduction in the 
risk of developing ischemic cardiovascular disease (CVD).6

In the literature, there are meta-analyses showing that 
increased serum uric acid levels may be independently and 
significantly associated with the risk of IHD.7 Considering 
the close relationship between dyslipidemia and IHD, the 
frequency of hyperuricemia becomes important in dyslip-
idemic patients.

The prevalence of dyslipidemia, IHD, and risk of death in 
Türkiye are at the top of the world rankings. In a recent 
prevalence study in our country, it has been shown that 
in the adult population, approximately 3 out of 10 people 
have hyper​chole​stero​lemia​, 1 in 2 people have low HDL 
cholesterol, and 1 out of 3 people have high TG levels. 
This was associated with a sedentary lifestyle, widespread 
smoking and, more importantly, a higher incidence of 
comorbidities such as diabetes, hypertension, and obesity 
in both sexes.8,9

Therefore, in this study, we aimed to investigate the fre-
quency of endocrine diseases such as diabetes, hyperten-
sion, obesity, hyperuricemia, insulin resistance, and thyroid 
dysfunction in our patient population with dyslipidemia.

METHODS

The study comprised patients with the diagnosis of with 
who presented to general internal medicine and sub-
branch outpatient clinics at Atatürk University Faculty of 
Medicine between December 2010 and May 2012 or were 
followed up in the clinics. The presence of at least one of 
the criteria including TC ≥ 200 mg/dL, LDL cholesterol ≥ 
160 mg/dL, TG ≥ 150 mg/dL, HDL cholesterol < 50 mg/dL 
was considered as dyslipidemia.10 The study groups con-
sisted of 200 dyslipidemic patients with a mean age of 49 
± 15 years and 23 healthy individuals with a mean age of 32 
± 17 years, who were not diagnosed with dyslipidemia and 
were not treated for dyslipidemia. Patients using insulin 
or insulin secretagogues were excluded from the patient 
group in the calculation of insulin resistance (HOMA-IR). 
People with chronic alcohol use or known malignant dis-
ease were not included in the patient and control groups. 
Ethics committee approval for our study was obtained 
from the local ethics committee of the Atatürk University 
Faculty of Medicine with the 11/02/2011 dated and 3 
numbered decision.

Anthropometric Measurements
Body mass index (BMI) was calculated with the follow-
ing formula: BMI (kg/m2) = (body weight (kg)/(height (m2). 
Patients with BMI >30 kg/m2 were considered obese.

Blood Pressure Measurements
Patients with systolic and diastolic blood pressure 
>140/90 mmHg and/or using antihypertensive drugs 
were considered to be hypertensive.

Determination of Insulin Resistance
Insulin resistance (HOMA-IR) was calculated using the 
homeostasis model assessment index (HOMA-IR) for-
mula: [HOMA-IR = fasting plasma insulin (µU/mL) × fast-
ing plasma glucose (mmol/L)/22.5]. HOMA-IR > 3 was 
considered as insulin resistance.

MAIN POINTS

•	 When paired with other risk factors, dyslipidemia’s already 
significant impact on cardiovascular mortality and mor-
bidity is ratcheted up to an even higher level.

•	 In our study, the frequency of diabetes, hypertension, obe-
sity, and hyperuricemia in patients with dyslipidemia was 
significantly higher than in the control group.

•	 When diagnosing and treating dyslipidemia, taking into 
account these conditions will be an extremely helpful step 
that will contribute greatly to the management of the 
process.
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Laboratory Investigations
All tests were studied from a blood sample taken after at 
least 10 hours of fasting. Serum TSH, FT4, and insulin lev-
els were measured on an E170 automated analyzer using 
the elect​roche​milum​inesc​ence immunoassay method, 
Japan. Serum TC, HDL cholesterol, LDL cholesterol, TG, 
glucose and uric acid levels were measured using the 
spectrophotometric method on the C800 automatic 
analyzer. Blood HBA1c measurements were made on 
an ADAMS A1C HA8160 automatic analyzer using high 
performance liquid chromatography method (ARKRAY 
Factory, Japan). Those with an HBA1c value >7 were con-
sidered diabetics. Serum uric acid levels >7 mg/dL in men 
and >6 mg/dL in women were considered cut-off. Serum 
TSH value was considered abnormal if it was outside the 
0.27-4.2 µIU/mL range, which is the reference range of 
our hospital.

Statistical Analysis
Data were calculated as percentage or mean ± standard 
deviation. Statistical Package for the Social Sciences  
software 15.0 (IBM Inc, Chicago, IL, USA) package program 
was used in the analysis of the obtained data. Parametric 
and non-parametric “t-test” was used for the significance 
in the difference of the means, and the “chi-square” test 
was used for the differences in the proportional data. P < 
.05 values were considered statistically significant.

RESULTS

A total of 200 dyslipidemic patients who met the inclu-
sion criteria were included in the study. Of the patients, 
109 (54.5%) were female and 91 (45.5%) were male. 
The mean age of the patients was 49 ± 15 years. The 
control group consisted of 23 healthy volunteers, 12 

(52%) female, 11 (48%) male, and the mean age was 32 
± 17 years.

Considering the lipid profile in the dyslipidemic popula-
tion, it was determined that the subgroup of patients with 
low HDL cholesterol levels was in the majority. In 85% of 
the patients diagnosed with dyslipidemia, serum HDL lev-
els were below the cut-off value (Figure 1). The clinical 
and laboratory findings of the patient and control groups 
are summarized in Table 1.

While HbA1C, BMI, and uric acid values of the dyslipidemic 
group were statistically significantly higher compared 
to the control group (P < .05), there was no difference 
between the groups in TSH and HOMA-IR values (P = .419, 
P = .912, respectively) (Table 1). While hypertension was 
found in 85 (42.5%) patients in the dyslipidemic group, 
hypertension was found in 1 patient (4.3%) in the con-
trol group. There was a statistically significant difference 
in the incidence of hypertension between the patient and 
control groups (P < .001) (Table 1).

Figure 1.  Percentage of lipid profile distribution in dyslipidemic 
patients (anormal means; low HDL, high LDL, TG and TC levels).

Table 1.  Clinical and Laboratory Findings of the Patient and Control Groups

Dyslipidemic Group Control Group

P

n = 200 n = 23

No Range No Range

Total cholesterol (mg/dL) 204 ± 56 (24-382) 158 ± 20 (193-120) <.001

HDL (mg/dL) 39 ± 12 (11-86) 56 ± 6 (69-50) <.001

LDL (mg/dL) 146 ± 50 (32-295) 96 ± 20 (136-56) <.001

Triglyceride (mg/dL) 231 ± 145 (25-831) 83 ± 28 (141-44) <.001

HbA1C (%) 8.5 ± 3.1 (19-4.3) 5.9 ± 1.5 (13-5) <.001

HOMA-IR 2.8 ± 2.15 (13-0.2) 2.9 ± 3.31 (17-0.1) .912

BMI (kg/m2) 30.2 ± 7 (55-12) 22.2 ± 3.3 (35-19) <.001

Uric acid (mg/dL) 5.2 ± 1.6 (11-1.9) 4.2 ± 1.2 (7.1-2.5) <.002

TSH (μIU/mL) 2.09 ± 3.6 (41-0.005) 2.57 ± 2.54 (12-0.2) .419

Hypertension (No-%) 85 (42.5%) 1 (4.3%) <.001
BMI, body mass index; HDL, high-density lipoprotein; LDL, low-density lipoprotein.
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When the incidence of endocrine disease was analyzed 
between the groups, diabetes mellitus, obesity, hyperurice-
mia, and hypertension were found to be significantly higher 
in the dyslipidemic group (Table 2). When frequency of 
endocrine diseases was examined in the dyslipidemic group, 
it was found that diabetes mellitus accompanied dyslipid-
emia in the highest rate (52%) of the patients (Figure 2).

When the lipid profile in the 4 endocrine diseases (diabe-
tes mellitus, obesity, hyperuricemia, hypertension) whose 
incidence was found to be higher in the dyslipidemic 
patient arm was evaluated separately, it was observed 
that especially high TG levels were at the forefront, each 
of which was summarized in separate tables (Tables 3-6).

DISCUSSION

In our study conducted on 200 dyslipidemic patients 
and 23 healthy control groups, diabetes mellitus, 

Table 2.  Distribution of Endocrine Disease Incidence 
Between Groups

Dyslipidemic 
Group

Control 
Group

P

n = 200 n = 23

No (%) No (%)

Diabetes mellitus 105 (52.5%) 1 (4.3%) <.001

Obesity 91 (45.5%) 1 (4.3%) <.001

Hyperuricemia 50 (25.0%) 1 (4.3%) <.001

Hypertension 85 (42.5%) 1 (4.3%) <.001

Insulin resistance 40 (34.5%) 6 (26.1%) .434

Thyroid dysfunction 22 (11.5%) 5 (21.7%) .135

Figure 2.  Percentage of endocrine disease frequency detected in dyslipidemic patients. DM, Diabetes mellitus; HT, hypertension; 
HU, hyperuricemia; IR, insulin resistance; TD, thyroid dysfunction.

Table 3.  Lipid Profile in Diabetes Mellitus

DM (−) 
n = 95

DM (+) 
n = 105 P

Total cholesterol (mg/dL) 203 ± 61 205 ± 52 .805

Triglyceride (mg/dL) 193 ± 127 265 ± 152 <.001

LDL (mg/dL) 145 ± 54 146 ± 46 .868

HDL (mg/dL) 40 ± 11 38 ± 12 .387
DM, diabetes mellitus; HDL, high-density lipoprotein; LDL, low-density 
lipoprotein.

Table 4.  Lipid Profile in Obesity

Obesity (−) 
n = 109

Obesity (+) 
n = 91 P

Total cholesterol (mg/dL) 197 ± 56 212 ± 54 .053

Triglyceride (mg/dL) 209 ± 137 257 ± 150 .020
LDL (mg/dL) 136 ± 49 156 ± 49 .007
HDL (mg/dL) 39 ± 12 38 ± 11 .641
HDL, high-density lipoprotein; LDL, low-density lipoprotein.

Table 5.  Lipid Profile in Hyperuricemia

Hyperuricemia 
(−) n = 150

Hyperuricemia 
(+) n = 50 P

Total cholesterol 
(mg/dL)

204 ± 55 204 ± 59 .992

Triglyceride  
(mg/dL)

222 ±143 257 ± 148 .133

LDL (mg/dL) 146 ± 46 144 ± 59 .803

HDL (mg/dL) 39 ± 11 38 ± 12 .675
HDL, high-density lipoprotein; LDL, low-density lipoprotein.
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hyperuricemia, hypertension, obesity, insulin resistance, 
and thyroid dysfunction were examined under the title 
of endocrine diseases. In our patient population, a unique 
lipid profile with low HDL-C was detected.

While the frequency of diabetes, hypertension, obesity, 
and hyperuricemia was significantly higher in the dyslip-
idemic group than in the control group, there was no sta-
tistical difference between the groups in terms of insulin 
resistance and thyroid dysfunction.

When lipid parameters in endocrine diseases were exam-
ined, TG levels were found to be significantly higher in 
the diabetic dyslipidemic group than in the non-diabetic 
group. Again, TG levels were found to be significantly 
higher in the hypertensive dyslipidemic group. While TG 
and LDL cholesterol levels were found to be significantly 
higher in the obese dyslipidemic group compared to 
the non-obese group, no difference was found among 
themselves in terms of lipid parameters in other endo-
crine diseases.

There are plenty of studies in the literature examining 
the relationship between dyslipidemia and diabetes. In a 
study by Ascaso et  al11 on 1182 patients with hyper​trigl​
yceri​demia​, the frequency of diabetes mellitus was found 
as 33.5%.11 In our study, the frequency of diabetes in the 
dyslipidemic group was found as 52.5%. In the healthy 
group, this value was 4.3% (P < .001). Again in our study, 
when diabetics and non-diabetics were compared in 
terms of lipid parameters in the dyslipidemic group, the 
TG value was found to be significantly higher in the dia-
betic group (P < .001). This study, which concluded that 
hypertriglyceridemia may be useful in the diagnosis of 
diabetes and metabolic syndrome patients regardless of 
TG level, is similar in terms of data and results to our study, 
which found a significantly higher incidence of diabetes 
in dyslipidemic patients and especially high TG levels in 
the diabetic group. Vodnala et al12 investigated the causes 
of secondary dyslipidemia and found a history of diabe-
tes in 21% of the patients. In our study, the frequency of 
diabetes was found to be higher at 52.5% in dyslipidemic 
patients. Al-Meshaweh et al13 found diabetes mellitus in 

32.6% of the patients in their study on a large popula-
tion of dyslipidemic patients. In our study, the prevalence 
of diabetes was found to be 52.5% at a higher rate. In a 
recent retrospective study, the prevalence of dyslipid-
emia was found to be 86.7% in the diabetic patient popu-
lation, combined hyperlipidemia was the most common 
model, and LDL elevation was the most common lipid 
abnormality.14 In our study, diabetes was found in 52.5% 
of dyslipidemic patients, and when diabetic and non-dia-
betic dyslipidemic patients were compared, the TG level 
was the highest lipid abnormality, unlike this study (P < 
.001). Our study is in general parallel with the literature 
in terms of the coexistence of dyslipidemia and diabe-
tes. Considering this coexistence, screening of diabetic 
patients for dyslipidemia and lowering their lipid levels 
and screening of dyslipidemic patients for diabetes and 
regulating their treatment should be applied to reduce 
the risk of cardiovascular events.

In our patient population, the frequency of hyperuri-
cemia in the dyslipidemic arm was found as 25% and it 
was statistically significant (P < .001). It is predicted that 
chronic elevation of serum uric acid (SUA) level may be a 
risk factor and acute elevation may be a protective fac-
tor.15 A recent study has shown that transient increases 
in SUA are positively associated with metabolic syndrome 
(MetS), even among those with baseline SUA within the 
normal reference range before MetS has yet developed 
in the general population. It was also found that those 
with high baseline SUA and those with greater chronic 
uric acid elevation were at greatest risk of developing 
MetS.16 Peng et  al17 reported that high TG, TC, and LDL 
cholesterol were significantly associated with high SUA, 
while HDL cholesterol levels were negatively associated 
with SUA levels.17 In a study by Al-Meshaweh et  al13 on 
a large population of dyslipidemic patients, 23.9% of 
the patients were found to have hyperuricemia. In our 
study, the rate of hyperuricemia among dyslipidemic 
patients was similar at 25%. In the same study, no sig-
nificant difference was found between the 2 groups in 
terms of lipid parameters. Similarly, no significant dif-
ference was found in terms of lipid parameters in our 
study.13 In a recent study in northwest China, hyperurice-
mia was found to be associated with cardiovascular risk 
factors, and dyslipidemia was shown to increase the risk 
of hyperuricemia. In particular, TG and TC elevation were 
found to be independent risk factors for hyperuricemia in  
multivariate analysis (P < .001). In our study, a significant 
difference was found between the dyslipidemic group 
and the control group in terms of uric acid level (P = .002). 
Again, in our study, hyperuricemia was detected in 25% 
of dyslipidemic patients, while this rate was found to 
be 1% in the control group (P < .001). This comprehen-
sive study, which showed that dyslipidemia and obesity 

Table 6.  Lipid Profile in Hypertension

Hypertension 
(−)

Hypertension 
(+)

Pn = 115 n = 85

Total cholesterol 
(mg/dL)

207 ± 61 199 ± 48 .307

Triglyceride (mg/dL) 206 ±127 264 ± 161 .004
LDL (mg/dL) 148 ± 54 141 ± 43 .378

HDL (mg/dL) 41 ± 12 36 ± 9.8 .004
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increase the risk of hyperuricemia, shows parallelism in 
terms of the results of our study in which the uric acid 
level was found to be significantly higher in dyslipidemic 
patients.18 According to the literature and the results of 
our study, dyslipidemia is seen as an important disease 
that increases the burden of hyperuricemia. Although it is 
not clearly stated in the current guidelines, measurement 
of serum uric acid levels will be useful in the follow-up of 
people with dyslipidemia and high risk for IHD.

Looking at the relationship between dyslipidemia and 
hypertension, it was observed in the Paris Prospective 
Study that excess non-esterified fatty acids in the blood 
led to an increase in blood pressure over time. Dyslipidemia 
is considered one of the major modifiable CVD risk fac-
tors, and the term dyslipidemic hypertension has become 
common in recent years.6 In a recent study in our country, 
the association of systemic hypertension and dyslipid-
emia was found to be remarkably high.19 In our study, the 
association of dyslipidemia and hypertension was found 
as 42%. In addition, when the lipid parameters were 
examined between the hypertensive and normotensive 
groups in the dyslipidemic group, TG elevation was found 
to be significantly higher (P = .004). Our study is consis-
tent with this study in terms of showing the coexistence 
of dyslipidemia and hypertension. In a study conducted 
on a large population of dyslipidemic patients, hyperten-
sion was found in 41.9% of the patients, this value is simi-
lar to our study.13 In the study conducted by Ascaso et al11 
on 1182 dyslipidemic patients, the frequency of patients 
diagnosed with hypertension (systolic blood pressure 
>140, diastolic blood pressure >90 mmHg) or receiving 
antihypertensive treatment was 50.9%.11 In our study, 
the frequency of patients diagnosed with hypertension or 
receiving treatment in the dyslipidemic group was found 
to be similar as 42.5%. The same value was found as 4.3% 
in the healthy group (P < .001). The opinion that if lipid 
disorders precipitate hypertension, it is logical that phar-
macological treatment of dyslipidemia should lower blood 
pressure has recently come to the fore; therefore, the 
importance and necessity of diagnosis and treatment of 
hypertension in dyslipidemic patients are increasing and 
our results are in line with this implication.

In recent years, the concept of “metabolic dyslipid-
emia” has been extensively discussed in the literature, 
and insulin resistance and subsequent obesity are held 
responsible for its etiology. The main driving force in the 
development of “metabolic dyslipidemia” in obesity is 
considered to be insulin resistance, and it is thought that 
the basis of this is impaired adipokine production in adi-
pose tissue and the resulting chronic inflammation.20 In a 
study on obesity, insulin resistance, and dyslipidemia, the 
frequency of dyslipidemia, especially hyper​trigl​yceri​demia​

, was found to be significantly higher in obese individuals 
compared to non-obese individuals, and HOMA-IR values 
were significantly higher in the obese dyslidemic group.21 
Similarly, in our study obesity was found in 91 (45.5%) 
of 200 dyslipidemic patients. The same value was found 
in 1 patient (4.3%) in the control group. The prevalence 
of obesity in the patient group was found to be statis-
tically significantly higher than in the control group (P < 
.001). In another study conducted on a large population of 
dyslipidemic patients, obesity was found in 45.3% of the 
patients.13 In our study, the prevalence of obesity was sim-
ilarly found to be 45.5%. In addition, when we looked at 
the dyslipidemia profile in obese dyslipidemic patients, it 
was observed that TG and especially LDL cholesterol lev-
els were significantly higher. Recently, 2 subgroups have 
received particular attention: healthy obese individuals 
who, although overweight or obese, who do not have dys-
lipidemia and fall into the low cardiovascular risk group, 
the other is non-obese dyslipidemic individuals who have 
an increase in circulating lipid levels despite being cate-
gorized as normal weight, and who are thought to have 
insulin resistance in particular. Therefore, the evaluation 
of dyslipidemia and obesity together is important in terms 
of protection from CVDs.22

Considering the association of dyslipidemia and insulin 
resistance, insulin significantly inhibits the lipolysis process 
in adipose tissue by suppressing the activity of hormone-
sensitive lipase, the key enzyme that affects intracellular 
lipid metabolism, and thus controls the production of free 
fatty acids and their secretion into the plasma. Besides 
this function, insulin can also stimulate the degradation 
process of apolipoprotein B-48 and apolipoprotein B-100, 
which ultimately inhibits hepatocyte secretion of chylo-
micron and very low-density lipoprotein, thereby modu-
lating the prevalence of metabolic-related dyslipidemia.23 
Although obesity can be defined as the main component 
that leads to the emergence of metabolic syndrome, it 
has been shown that not all obese people have impaired 
metabolic profile and insulin resistance and that insulin 
resistance can also be found in normal-weight individu-
als.24,25 In their study, Paramsothy et  al26 found insulin 
resistance to be significantly higher in the dyslipidemic 
group (P < .05). Nasreddine et  al27 found low HDL cho-
lesterol levels in 96.2% and high TGs in 73.1% of patients 
in all of whom metabolic syndrome and insulin resistance 
was detected (HOMA-IR >3.1). In a study evaluating insu-
lin resistance and metabolic parameters in an obese child 
population, a highly positive correlation was observed 
between high TC, TG, and LDL cholesterol and insulin 
resistance (HOMA-IR).28 In contrary studies, Sala-Vila 
et al29 found the rate of patients with insulin resistance to 
be 25.4% in their study on asymptomatic individuals with 
primary dyslipidemia in the Mediterranean population. In 
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the same study, when the groups with and without insulin 
resistance were compared, a statistically significant dif-
ference was found in the group with insulin resistance 
in terms of TG and HDL cholesterol levels (P < .001 and  
P < .01; respectively).29 In our study, the frequency of 
insulin resistance in dyslipidemic patients was found as 
34.5%. The same rate was found as 26.5% even in the 
healthy control group (P = .434). There was no significant 
difference in lipid parameters between the groups with 
and without insulin resistance in dyslipidemic patients. In 
this study, it was concluded that the Mediterranean diet 
may have a positive effect on insulin resistance and that 
olive oil consumption could further reduce this rate.

There is important evidence that the Mediterranean diet 
is the nutritional habit that should be applied in the pre-
vention of insulin resistance and metabolic syndrome 
that develops on this basis. In our patient population, 
the rate of insulin resistance in dyslipidemic patients was 
higher than in the Mediterranean population. Our study, 
whose rate of insulin resistance in the healthy control 
group was equal to the rate of insulin resistance in dys-
lipidemic individuals fed a Mediterranean diet, raises the 
idea that this may be due to the genetic background in 
our region or to common behavior patterns such as diet 
and lifestyle. In the study by Siqueira et al, HOMA-IR ≥ 
3.0 values were accepted as insulin resistance. When the 
groups with and without dyslipidemia were compared, 
the mean HOMA-IR was found to be insignificant as 2.9 
± 1.8 and 2.4 ± 1.5, respectively (P = .32). Again, in the 
same study, when the frequency of patients receiving 
dyslipidemia treatment in the groups with and without 
insulin resistance was compared, the frequencies were 
found to be insignificant as 14% and 9.3%, respectively 
(P = .67). In the same study, no significant difference was 
observed when lipid parameters were compared in the 
group with insulin resistance (P > .005).31 Similarly, in 
our study, no significant difference was found between 
the dyslipidemic group and the control group in terms of 
insulin resistance (P = .912). Similarly, in our study, when 
lipid parameters were examined in dyslipidemic patients 
with insulin resistance, no significant difference was 
found (P > .05). Looking at the literature, studies show-
ing the relationship between insulin resistance and dys-
lipidemia are in the majority. It is thought that the lack of 
significant difference between the control group and the 
control group in terms of insulin resistance in our study 
and the high incidence of insulin resistance in the healthy 
control group may be related to the diet and lifestyle in 
our region.

Thyroid function is closely related to the metabolism 
of blood lipids. In hypothyroidism and hyperthyroidism, 
the change in blood lipids is usually the opposite. Some 

studies have revealed that hypothyroidism can lead to 
hyperlipidemia, while hyperthyroidism leads to a decrease 
in blood lipids.32 In hypothyroidism, lipoprotein lipase 
and hepatic lipase activity decreases and when thyroid 
hormone is given, the activity improves. This observa-
tion may explain the high fasting TG levels often found 
in hypothyroidism. Total cholesterol levels increase in 
hypothyroidism and decrease in hyperthyroidism. Thyroid 
hormones stimulate the enzyme 3-OH-3-methyl gluta-
ryl CoA reductase, which is the key enzyme in cholesterol 
biosynthesis, but this effect is dose dependent and the 
net effect is a decrease in cholesterol, since cholesterol 
is removed from the liver via LDL receptors in hyperthy-
roidism. In overt and subclinical hypothyroidism, LDL cho-
lesterol increases, while HDL cholesterol usually remains 
normal, sometimes even increased. Thyrotoxicosis causes 
a decrease in plasma concentrations of lipids, including 
TGs, cholesterol, and phospholipids. Changes also occur 
in the metabolism of apolipoproteins.33 While some stud-
ies have shown a correlation between HDL, LDL, and TC 
metabolism and serum TSH levels,34 there are studies in 
the opposite direction. In a recent study on 327 thyroid 
patients, no correlation was found between serum TSH 
and lipid levels.35 In our study, thyroid dysfunction was 
detected in 22 (11.5%) of 200 dyslipidemic patients, but 
the same value was found in 5 patients (21.7%) in the 
control group. There was no statistically significant differ-
ence between the groups in terms of thyroid dysfunction 
(P = .434). In our study, the frequency of thyroid dysfunc-
tion was also found to be higher in the normal group. It 
was thought that these results might be due to reasons 
such as the insufficient number of cases in our study, the 
frequency of thyroid dysfunction in our region, and the 
use of non-iodized salt. It is known that thyroid disor-
ders negatively affect lipid levels in dyslipidemic patients. 
Overt or subclinical hypothyroidism has a negative effect 
on the lipid profile leading to the development of athero-
sclerosis. Hyperthyroidism may be the underlying cause 
of the improvement in lipid levels in patients with subse-
quent hypocholesterolemia and pre-existing dyslipidemia. 
Thyroid function screening tests should be performed in 
dyslipidemic patients with improvement or worsening of 
lipid profile.

Insufficient number of patients and inequality in num-
ber and demographic data between groups are the most 
important limitations of our study. Again, the regional and 
single-centered nature are the weaknesses of our study.

In conclusion, in our study, the frequency of diabetes, 
hypertension, obesity, and hyperuricemia in patients with 
dyslipidemia was found to be significantly higher than in 
the control group. Considering these diseases when treat-
ing dyslipidemia is important for cardiovascular morbidity 
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and mortality. Considering the environmental conditions 
and regional characteristics of dyslipidemia, it is clear that 
we will need to continue the analyses specific to our own 
community conditions.

Ethics Committee Approval: Ethics committee approval was 
received for this study from the ethics committee of Atatürk 
University Faculty of Medicine (Date: February 11, 2011 , Decision 
No: 2/3).

Informed Consent: Written informed consent was obtained 
from patients who participated in this study. 

Peer-review: Externally peer-reviewed. 

Author Contributions: Concept – V.A., G.A.; Design – V.A.; 
Supervision – V.A., G.A.; Resources – V.A.; Materials – V.A.; Data 
Collection and/or Processing – V.A.; Analysis and/or Interpretation 
– V.A.; Literature Search – V.A.; Writing Manuscript – V.A.; Critical 
Review – V.A.

Declaration of Interests: The authors declare that they have no 
conflicts of interest.

Funding: The authors declared that this study has received no 
financial support.

Etik Komite Onayı: Bu çalışma için etik kurul onayı Atatürk 
Üniversitesi Tıp Fakültesi Etik Kurul Başkanlığından alınmıştır. 
(Tarih: 11 Şubat 2011, Karar No: 2/3).

Hasta Onamı: Yazılı hasta onamı bu çalışmaya katılan hastalar-
dan alınmıştır. 

Hakem Değerlendirmesi: Dış bağımsız.

Yazar Katkıları: Fikir – V.A., G.A.; Tasarım – V.A.; Denetleme – 
V.A., G.A.; Kaynaklar – V.A.; Malzemeler – V.A.; Veri Toplanması 
ve/veya İşlemesi – V.A.; Analiz ve/veya Yorum – V.A.; Literatür 
Taraması – V.A.; Yazıyı Yazan – V.A.; Eleştirel İnceleme – V.A.

Çıkar Çatışması: Yazarlar çıkar çatışması bildirmemişlerdir.

Finansal Destek: Yazarlar bu çalışma için finansal destek 
almadıklarını beyan etmişlerdir.

REFERENCES

1.	 Pirillo A, Casula M, Olmastroni E, Norata GD, Catapano AL. 
Global epidemiology of dyslipidaemias. Nat Rev Cardiol. 
2021;18(10):689-700. [CrossRef]

2.	 Castro Cabezas  MC, Burggraaf  B, Klop  B. Dyslipidemias 
in  clinical practice. Clin Chim Acta. 2018;487:117-125. 
[CrossRef]

3.	 Zhu J, Zhang Y, Wu Y, et al. Obesity and dyslipidemia in Chi-
nese adults: A cross-sectional study in Shanghai, China. 
Nutrients. 2022;14(11):2321. [CrossRef]

4.	 Charoensri  S, Turnsaket  S, Pongchaiyakul  C. Hypertriglyc-
eridemia as an independent predictor for ten-year incidence 

of diabetes in Thais. Vasc Health Risk Manag. 2021;17: 
519-525. [CrossRef]

5.	 Katsimardou A, Imprialos K, Stavropoulos K, Sachinidis A, Dou-
mas M, Athyros V. Hypertension in metabolic syndrome: novel 
insights. Curr Hypertens Rev. 2020;16(1):12-18. [CrossRef]

6.	 Borghi C, Fogacci F, Agnoletti D, Cicero AFG. Hypertension 
and dyslipidemia combined therapeutic approaches. High 
Blood Press Cardiovasc Prev. 2022;29(3):221-230. [CrossRef]

7.	 Braga F, Pasqualetti S, Ferraro S, Panteghini M. Hyperurice-
mia as risk factor for coronary heart disease incidence  
and mortality in the general population: a systematic review 
and meta-analysis. Clin Chem Lab Med. 2016;54(1):7-15. 
[CrossRef]

8.	 Bayram F, Kocer D, Gundogan K, et al. Prevalence of dyslipi-
demia and associated risk factors in Turkish adults. J Clin 
Lipidol. 2014;8(2):206-216. [CrossRef]

9.	 Kayıkçıoğlu  M, Tokgözoğlu  L, Kılıçkap  M, et al. Data on 
prevalence of dyslipidemia and lipid values in Turkey: sys-
tematic review and meta-analysis of epidemiological stud-
ies on cardiovascular risk factors. Turk Kardiyol Dern Ars 
Turk Kardiyol Derneginin Yayin Organidir. 2018;46(7): 
556-574.

10.	 Akçay  G, Akçay  MN, Orbak  R. Ansiklopedik sözlük İlaveli 
Endokrinoloji ve Metabolizma Hastalıkları. Ankara: Aktif 
Yayınevi. 2012:335-349.

11.	 Ascaso  JF, Millán  J, Mateo-Gallego  R, et al. Prevalence of 
metabolic syndrome and cardiovascular disease in a hyper-
triglyceridemic population. Eur J Intern Med. 2011;22(2): 
177-181. [CrossRef]

12.	 Vodnala D,Rubenfire M ,Brook RD. Secondary causes of dys-
lipidemia. Am J Cardiol. 2012;110(6):823-825. [CrossRef]

13.	 Al-Meshaweh AF, Jafar Y, Asem M, Akanji AO. Determinants 
of blood uric acid levels in a dyslipidemic Arab population. 
Med Princ Pract. 2012;21(3):209-216. [CrossRef]

14.	 Pitso  L, Mofokeng  TRP, Nel  R. Dyslipidaemia pattern and 
prevalence among type 2 diabetes mellitus patients on 
lipid-lowering therapy at a tertiary hospital in central South 
Africa. BMC Endocr Disord. 2021;21(1):159. [CrossRef]

15.	 de Oliveira EP, Burini RC. High plasma uric acid concentra-
tion: causes and Consequences. Diabetol Metab Syndr. 
2012;4:12). [CrossRef]

16.	 Feng X, Guo Y, Tu H, et al. Temporal changes in serum uric 
acid and risk for metabolic syndrome: a longitudinal cohort 
study. Diabetol Metab Syndr. 2022;14(1):92. [CrossRef]

17.	 Peng  TC, Wang  CC, Kao  TW, et al. ABD’li yetişkinlerde 
hiperürisemi ve lipid profilleri arasındaki ilişki. Biomed Arş. 
2015;2015:127596.

18.	 Liu F, Du GL, Song N, et al. Hyperuricemia and its association 
with adiposity and dyslipidemia in Northwest China: results 
from cardiovascular risk survey in Xinjiang (CRS 2008-
2012). Lipids Health Dis. 2020;19(1):58. [CrossRef]

19.	 Bayram, DİLARA, Aydın  V, et al. Investigation of drug use 
in  essential hypertension patients with or without cardio-
vascular comorbidity. Dokuz Eylül Univ Tıp Fak Derg. 
2020;34(2):117-130.

20.	 Vekic  J, Zeljkovic  A, Stefanovic  A, Jelic-Ivanovic  Z, Spaso​
jevic​-Kali​manov​ska  V. Obesity and dyslipidemia. Metabo-
lism. 2019;92:71-81. [CrossRef]

21.	 Malik SUF, Mahmud Z, Alam J, Islam MS, Azad AK. Relation-
ship among obesity, blood lipids and insulin resistance in 
Bangladeshi adults. Diabetes Metab Syndr. 2019;13(1): 
444-449. [CrossRef]

https://doi.org/10.1038/s41569-021-00541-4
https://doi.org/10.1016/j.cca.2018.09.010
https://doi.org/10.3390/nu14112321
https://doi.org/10.2147/VHRM.S326500
https://doi.org/10.2174/1573402115666190415161813
https://doi.org/10.1007/s40292-022-00507-8
https://doi.org/10.1515/cclm-2015-0523
https://doi.org/10.1016/j.jacl.2013.12.011
https://doi.org/10.1016/j.ejim.2010.12.011
https://doi.org/10.1016/j.amjcard.2012.04.062
https://doi.org/10.1159/000333483
https://doi.org/10.1186/s12902-021-00813-7
https://doi.org/10.1186/1758-5996-4-12
https://doi.org/10.1186/s13098-022-00861-6
https://doi.org/10.1186/s12944-020-01211-z
https://doi.org/10.1016/j.metabol.2018.11.005
https://doi.org/10.1016/j.dsx.2018.10.015


Aslan and Akçay. Endocrine Disease Frequency in Dyslipidemia  193Arch Basic Clin Res 2023; 5(1): 185-193

22.	 Badoud F, Perreault M, Zulyniak MA, Mutch DM. Molecular 
insights into the role of white adipose tissue in metabolically 
unhealthy normal weight and metabolically healthy obese 
individuals. FASEB J. 2015;29(3):748-758. [CrossRef]

23.	 Su  X, Chen  X, Wang  B. Pathology of metab​olica​lly-r​elate​d 
dyslipidemia. Clin Chim Acta. 2021;521:107-115. [CrossRef]

24.	 Ipsen  DH, Tveden-Nyborg  P, Lykkesfeldt  J. Dyslipidemia: 
obese or not obese—that is not the question. Curr Obes Rep. 
2016;5(4):405-412. [CrossRef]

25.	 Shulman  GI. Ectopic fat in insulin resistance, dyslipidemia, 
and cardiometabolic disease. N Engl J Med. 2014;371(12): 
1131-1141. [CrossRef]

26.	 Paramsothy P, Knopp R, Bertoni AG, Tsai MY, Rue T, Heck-
bert  SR. Combined hyperlipidemia in relation to race/ 
ethnicity, obesity, and insulin resistance in the multi-ethnic 
study of atherosclerosis. Metabolism. 2009;58(2):212-219. 
[CrossRef]

27.	 Nasreddine L, Naja F, Tabet M, et al. Obesity is associated 
with insulin resistance and components of the metabolic 
syndrome in Lebanese adolescents. Ann Hum Biol. 2012; 
39(2):122-128. [CrossRef]

28.	 Burguete-García  AI, Ramírez Valverde  AG, Espinoza-
León M, et al. Severe quantitative scale of acanthosis nigri-
cans in neck is associated with abdominal obesity, HOMA-IR, 
and hyperlipidemia in obese children from Mexico City: a 
cross-sectional study. Dermatol Res Pract. 2022;2022: 
2906189. [CrossRef]

29.	 Sala-Vila A, Cofán M,Mateo-Gallego R, et al. Inverse associa-
tion between serum phospholipid oleic acid and insulin 

resistance in subjects with primary dyslipidaemia. Clin Nutr. 
2011;30(5):590-592. [CrossRef]

30. de Siqueira, A. C. G., Cotrim, H. P., Rocha, R., Carvalho, F. 
M., de Freitas, L. A., Barreto, D., ... & Landeiro, L. (2005). 
Non-alcoholic fatty liver disease and insulin resistance: 
importance of risk factors and histological spectrum. 
European journal of gastroenterology & hepatology, 17(8), 
837-841.

31. Acg  S, Cotrim  Hp, Rocha  R, et al. Nonalcoholic Fatty Liver 
Disease And Insulin Resistance: İmportance of Risk Factors 
And Histological Spectrum. Eur J Gastroenterol Hepatol. 
2005;17:837-841.

32. Abdel-Gayoum AA. Dyslipidemia and serum mineral profiles 
in patients with thyroid disorders. Saudi Med J. 2014;35(12): 
1469-1476.

33. Zhang X, Song Y, Feng M, et al. Thyroid-stimulating hormone 
decreases HMG-CoA reductase phosphorylation via AMP-
activated protein kinase in the liver. J Lipid Res. 
2015;56(5):963-971. [CrossRef]

34. Pesic  MM, Radojkovic  D, Antic  S, Kocic  R, Stankovic-
Djordjevic  D. Subclinical hypothyroidism: association with 
cardiovascular risk factors and components of metabolic 
syndrome. Biotechnol Biotechnol Equip. 2015;29(1): 
157-163. [CrossRef]

35. Deng B, Yuan Y, Zhong M, Ren R, Deng W, Duan X. The rela-
tionship between metabolic parameters, age, and thyroid 
status: A cross-sectional study-based national survey of 
iodine nutrition, thyroid disease. Risk Manag Healthc Policy. 
2021;14:1723-1730. [CrossRef]

https://doi.org/10.1096/fj.14-263913
https://doi.org/10.1016/j.cca.2021.06.029
https://doi.org/10.1007/s13679-016-0232-9
https://doi.org/10.1056/NEJMra1011035
https://doi.org/10.1016/j.metabol.2008.09.016
https://doi.org/10.3109/03014460.2012.655776
https://doi.org/10.1155/2022/2906189
https://doi.org/10.1016/j.clnu.2011.02.008
https://doi.org/10.1194/jlr.M047654
https://doi.org/10.1080/13102818.2014.991136
https://doi.org/10.2147/RMHP.S306122

