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Is there a relationship between blood lipids and lumbar 
disc herniation in young Turkish adults?
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A b s t r a c t

Introduction: Atherosclerosis might diminish the nutrient supply to inter-
vertebral discs (IVD), leading to disc herniation. Therefore, there is interest 
in determining the possible association between the blood lipid profile and 
lumbar disc herniation (LDH). We aimed to evaluate the association be-
tween blood lipids and LDH in a homogeneous group of patients, controlling 
for age- and sex-specific effects.
Material and methods: This is a case-control study which consisted of 100 
individuals (mean age: 41.25 ±9.09; 50 men and 50 women), classified into 
two groups, as follows. Group I (G-I) consisted of 50 patients who underwent 
surgery for symptomatic LDH, while group II (G-II) consisted of 50 patients 
with nonspecific complaints of a headache, but with no previous history of 
back and/or leg pain, recruited among patients admitted to the outpatient 
clinic at the time of the study, and whose age and sex were matched to 
the study group. Total cholesterol (TC), triglyceride (TG), low-density lipopro-
tein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C), fasting 
blood glucose, and hemoglobin A1c levels were measured. The TC/HDL-C ratio 
was calculated. Blood pressure, waist circumference, body mass index, and 
the history of smoking were included in the analysis.
Results: The mean values of the TC, TG, LDL-C, HDL-C levels and TC/HDL-C 
ratio were 198.38, 132.76, 131.9, 40.38 mg/dl and 5.09, respectively. No 
statistically significant relationship between the blood lipid profile and LDH 
was identified in this population.
Conclusions: Blood lipid levels in this young adult Turkish population did 
not predict LDH, and may not be a  leading cause of IVD ischemia and IVD 
degeneration.

Key words: atherosclerosis, lipids, gender, intervertebral disc degeneration, 
lumbosacral region.
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Introduction

Back problems are the leading cause of 
work-related disability, with the majority of adults 
reporting at least one episode of back pain during 
their lifetime [1]. Disc herniation, resulting from 
intervertebral disc degeneration (IVDD) and me-
chanical loading, is a  primary cause of back 
pain, affecting both men and women. The IVDD, 
which is an expression of the state of the disc, 
has a  complex and multifactorial etiology. Vari-
ous factors have been identified as contributing 
to IVDD, including genetics [2]; toxic factors, such 
as smoking [3]; nutritional status [4]; mechanical 
factors, such as repetitive compressive loading [5]; 
autoimmune responses [6]; aging [7]; and meta-
bolic factors, such as diabetes mellitus (DM) [8]. 
While most of these factors act individually or col-
lectively, what remains unexplained is how they 
affect the intervertebral disc (IVD). Atherosclerotic 
plaques in the abdominal aorta and congenital 
hypoplasia of lumbar arteries diminish blood flow, 
and consequently nutrient flow, to IVDs, leading to 
IVDD and disc herniation, secondary to ischemic 
effects [9]. Whether or not cardiovascular risk fac-
tors (CVRFs), used as surrogate markers for ath-
erosclerosis, might also be a marker of diminished 
nutrient supply to IVDs is an interesting research 
area. Blood lipids constitute a major component 
of classical CVRFs [10]. However, there have been 
conflicting reports regarding the association be-
tween blood lipids and IVDD [11, 12]. Therefore, 
the blood lipid parameters, and their threshold, 
that might predict disc ischemia and subsequent 
IVDD remain to be identified.

Additionally, clear sex-specific differences in 
coronary artery disease (CAD) have been report-
ed, with estrogen providing a protective effect to 
women with regard to the age of onset and symp-
toms of atherosclerosis, as well as influencing the 
effect of CVRFs and mechanisms of microvascu-
lar dysfunction [13]. Based on this information, 
we propose that conflicting views regarding the 
association between CVRFs and IVDD might be 
related to the enrollment of patients over a wide 
age range, without careful control for sex-specific 
effects, and not including all potential blood lipid 
parameters. 

Thus, our aim in this study was to evaluate all 
major blood lipid parameters in a homogeneous 
group of patients under the age of 60 years, with 
an equal number of men and women with symp-
tomatic lumbar disc herniation (LDH) included.

Material and methods 

Study design and population

After receiving ethical approval and informed 
consent from each patient, 100 patients were en-

rolled in the study and divided into two groups. 
Group I  (G-I) included 50 patients (25 men,  
25 women; mean age, 41.12 ±1.16) with symp-
tomatic LDH, who had undergone surgical treat-
ment at our clinic (University of Health Sciences, 
Istanbul Fatih Sultan Mehmet Education and Re-
search Hospital Neurosurgery Department), be-
tween December 2013 and June 2014. Group II  
(G-II) included 50 patients (25 men, 25 women; 
mean age: 41.38 ±1.41) with complaints of non-
specific headache but with no history of back and/
or leg pain, who were recruited among patients 
admitted to our outpatient clinic at the time of the 
study, and whose age and sex were matched to 
the study group.

The inclusion criteria for G-I  were as follows: 
unilateral radicular leg pain; positive signs of nerve 
root irritation (L3, L4, L5 and/or S1) on the straight 
leg raising or femoral stretch test; neurological 
signs associated with radiculopathy, presenting as 
muscle weakness or decrease/absence of corre-
sponding reflexes; confirmation of IVDD and disc 
herniation by magnetic resonance imaging (MRI); 
non-response to medical intervention; progressive 
motor deficit, with abnormal electromyographic 
(EMG); and absence of accompanying headache 
of any type. The inclusion criteria for G-II were as 
follows: no history of lower back and leg pain; no 
prior clinical diagnosis of disc herniation; and a di-
agnosis of a nonspecific headache. Patients with 
herniation of multiple intervertebral discs, spondy-
lolisthesis, central or foraminal stenosis, spondy-
loarthritis, cerebrovascular disease, hypertension, 
diabetes mellitus (DM), coronary heart disease, 
a body mass index (BMI) > 30 kg/m2, as well as 
women in menopause and those who used any 
drugs, were excluded from the study. Fasting total 
blood cholesterol (TC), triglyceride (TG), low-den-
sity lipoprotein cholesterol (LDL-C), high-density 
lipoprotein cholesterol (HDL-C), blood glucose and 
hemoglobin A

1c (HbA1c) levels were obtained. All 
blood samples were collected in our laboratory 
using a vacutainer system (Becton-Dickinson, NJ, 
USA). Samples from all participants were obtained 
in the morning, after a  10-h overnight fast. For 
biochemical tests (Glucose, TC, TG, HDL-C, and 
LDL-C), 5 mm blood samples were centrifuged 
for 10 min at 3000 rpm. Sera were then extract-
ed and analyzed using the enzymatic methods 
of Abbott Laboratories (Architect C16000 model 
auto-analyser; Abbott Laboratories, Abbott Park,  
IL, USA). LDL-C (mg/dl) was calculated using the 
Friedewald formula for patients with TG levels  
< 400 mg/dl: LDL-C = TC – HDL-C – TG/5 [14].  
Normal values were defined according to the AT-
PIII guidelines [15], as follows: TC < 200 mg/dl; 
LDL-C < 130 mg/dl; HDL-C > 40 mg/dl; and TG  
< 150 mg/dl. The TC/HDL ratio was calculated 
for each patient. For the analysis of HbA

1c, blood 
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samples were collected in EDTA tubes and eval-
uated using the HPLC method (Premier Hb9210 
model instrument, Trinity Biotech, Bray, Co Wick-
low, Ireland). Fasting blood glucose > 126 mg/dl 
and HbA1c > 6.5% were considered to be abnor-
mal [16]. Waist circumference (WC), weight, and 
height were measured by the same physician, 
and the BMI calculated. Waist circumference was 
measured with the patient in a standing position, 
at the level of the umbilicus just above the iliac 
crests. The BMI (kg/m2) was classified according to 
the World Health Organization criteria, as follows: 
25–30, overweight; 30–40, obese; and > 40, mor-
bidly obese [17]. Abdominal obesity was identified 
according to the National Heart, Lung and Blood 
Institute criteria [18]: WC ≥ 102 cm in men, WC  
≥ 88 cm in women and a BMI > 30 kg/m2. Systolic 
blood pressure (SBP) and diastolic blood pressure 
(DBP) were measured from the right arm, with 
the patient in a sitting position, through indirect 
auscultation, using a calibrated manometer with  
a 14 × 40 cm cuff. Based on the ASH/ISH 2014 cri-
teria of a pressure of 140/90 mm Hg as a thresh-
old for HT diagnosis for patients < 60 years old, 
we classified participants with a  blood pressure  
> 140/90 mm Hg as being hypertensive [19].

A  careful history was taken for current/past 
smoking. Smoking was simply evaluated as a bi-
nary response, as follows: ‘0’, never smokes, or 
stopped smoking on average five years ago; ‘1’, 
current and regular smoker.

Statistical analysis 

Statistical analysis was performed using the 
IBM SPSS Statistics program (version 22; IBM 
SPSS, Turkey). The normal distribution of the data-

set was evaluated using the Shapiro-Wilk test. De-
scriptive statistics (mean, standard deviation and 
frequency) were calculated for each parameter. 
Between-group differences were evaluated using 
Student’s t-test for normally distributed data and 
the Mann-Whitney U test for data with a non-nor-
mal distribution. Between-group differences in 
qualitative data were evaluated using the c2 test 
or Fisher’s exact test, as appropriate. A  p-value  
< 0.05 was considered statistically significant.

Results

Baseline characteristics of participants are 
shown in Table I. The LDH group consisted of  
50 cases (25 males and 25 females), with a mean 
age of 41.12 years and BMI of 27.95 kg/m2. The 
control group consisted of 50 patients (25 males 
and 25 females), with a mean age of 41.38 years 
and BMI of 28 kg/m2. We purposefully did not in-
clude menopausal women in either the study or 
control groups. The study and control groups had 
a comparable distribution of age, BMI, WC, BP lev-
els and smoking rate (p > 0.05). 

Serum concentrations of TC, TG, LDL-C, HDL-C, 
blood glucose and HbA1c levels for both groups 
are summarized in Table II. All levels were within 
normal limits, with no significant between-group 
differences noted. Therefore, no association be-
tween serum levels of TC, TG, LDL-C, HDL-C lev-
els, TC/ HDL-C ratio and LDH was identified in our 
study population.

Discussion

The IVD is the largest avascular tissue in the 
body, receiving its nutrients via the capillary net-

Table I. Evaluating the operating parameters according to the study (G-I) and control (G-II) groups in all cases

Parameter G-I (disc herniation)
(n = 50) 

G-II (control)
(n = 50)

95% confidence interval 
of the difference

P-value

Age 41.12 ±1.16 41.38 ±1.41 –3.88–3.36 0.8871

BMI [kg/m2] 27.95 ±0.66 28.79 ±0.56 –2.55–0.87 0.3321

WC [cm] 95.74 ±1.77 96.76 ±1.44 –5.55–3.51 0.6561

SBP 124.6 ±13.06 122.78 ±15.5 –3.87–7.51 0.5271

DBP 75.64 ±9.82 74.96 ±10.31 –3.32–4.68 0.7361

Gender:

Male 25 (25%) 25 (25%) – 1.0002

Female 25 (25%) 25 (25%)

Smoking:

Yes 13 (26%) 18 (36%) – 0.3872

No 37 (74%) 32 (64%)

1Student’s t-test, 2Continuity (Yates) correction, BMI – body mass index, WC – waist circumference, SBP – systolic blood pressure, DBP – 
diastolic blood pressure.
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work and relying on diffusion through the verte-
bral endplate [20]. Since ischemia is capable of 
causing both pain and degeneration of the in-
volved structures, an atherothrombotic disease of 
the supplying arteries of the lumbar spine has re-
ceived increasing attention as one of the possible 
underlying factors for both lumbar back pain and 
IVDD. Previous studies have provided evidence of 
a correlation between decreased diffusion of the 
lumbar disc and diminished blood flow in the cor-
responding lumbar arteries [21, 22]. 

In our study, we evaluated TC, TG, LDL-C, and 
HDL-C levels, and TC/HDL-C ratio, among patients 
with symptomatic LDH, controlling for effects of 
age and sex, and compared these parameters to 
a control group of patients of a similar age with 
nonspecific complaints. No between-group dif-
ferences were identified. As there is little current 
information available regarding the association 
between blood lipid parameters, either as a group 
or independent parameters, and IVDD, evaluation 
of our results relative to previous research was 
limited. Our results contrast with the findings of 
Longo et al. [12], who reported a  moderate in-
crease in levels of TG (162 mg/dl) and TC (215 mg/
dl) among patients, 59 years old on average, with 
LDH. This difference between studies is likely a re-
sult of the inclusion of older individuals by Longo 
et al. and differences in the distribution of males 
and females. Also, using only TC levels to predict 
atherosclerotic risk can be misleading, particular-
ly for women who often have high HDL-C levels. 
For an adequate atherosclerotic risk analysis, it is 
recommended that at least both HDL-C and LDL-C 
be analyzed [14], in combination with TC levels, 
as we have done in our study. As an example, al-
though a previous study reported an association 
between serum TC and sciatic pain among men 
[21], in women, high TC levels were found to be 
associated with LDH [23], emphasizing the impor-

tance of controlling for sex effects. The study by 
Zhang et al. [24] included patients with a similar 
mean age as our study, but with at 1 : 1.5 distri-
bution of women to men. As we previously stat-
ed, the impact of menopause on the blood lipid 
profile and the interaction between atherosclero-
sis and symptomatic LDH need to be considered. 
In Longo et al.’s study [12], the TG level of 162 
mg/dl was found to be associated with LDH. This 
is in contrast to our study, where there was no 
difference in TG levels between the groups, with 
a mean value of 132 mg/dl. However, it should be 
remembered that TG appears to influence CAD 
risk in older women uniquely, especially at levels 
> 400 mg/dl [25]. 

Within the CVRF profile, obesity and excess body 
weight are also important factors to consider and 
have been reported to be associated with radiating 
lumbar pain or LDH, due to both mechanical loading 
and via atherosclerosis [5]. In our study, the mean 
BMI was below 30 kg/m2 for both men and wom-
en, with no difference between groups. However, 
the WC was comparable between men and wom-
en, which was indicative of obesity among women 
in our study group according to IDF [26] and AHA/
NHLBI [18] criteria. The interaction between WC 
and LDH has not been previously evaluated.

Smoking, which is also an important CVRF for 
both sexes, has previously been associated with 
increased incidence of LDH and IVDD [3]. In our 
study, there was also no difference between the 
groups regarding smoking. However, because of 
the low prevalence of smoking in our study group, 
the association between smoking and LDH could 
not be reliably evaluated. 

The strengths of our study include standard-
ized analysis of fasting blood samples and preop-
erative imaging of LDH. Moreover, we evaluated 
not only the TG and TC levels but also HDL-C and 
LDL-C levels and the TC/HDL ratio. Moreover, we 

Table II. Evaluating biochemical parameters according to the study (G-I) and control (G-II) groups in all cases

Parameter G-I (disc herniation)
(n = 50) 

G-II (control) 
(n = 50)

95% confidence interval 
of the difference

P-value

Mean ± SD Mean ± SD

FBG 96.7 ±14.42 94.44 ±7 –2.26–6.78 0.3221

HbA1c 5.43 ±0.47 5.4 ±0.31 –0.12–0.19 0.6511

TC 198.38 ±41.27 199.1 ±41.29 –17.10–15.66 0.9311

TG (median) 132.76 ±65.83 (113) 134.58 ±69.89 (112.5) –28.77–25.13 0.8632

LDL-C 131.9 ±35.31 129.88 ±32.76 –11.49–15.54 0.7671

HDL-C 40.38 ±9.5 43.28 ±9.17 –6.60–0.80 0.1241

TC/HDL-C 5.09 ±1.29 4.28 ±1.57 –2.97–0.84 0.3441

1Student t-test, 2Mann-Whitney U test. FBG – fasting blood glucose, TC – total cholesterol, TG – triglyceride, LDL-C – low-density lipoprotein 
cholesterol, HDL-C – high-density lipoprotein cholesterol.
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controlled for known effects of hypertension and 
DM by excluding these individuals, and used a ho-
mogeneous study sample, with equal distribution 
of men under the age of 60 years and women who 
are not in menopause, thereby also controlling for 
effects of aging and menopause on lipid parame-
ters. However, our sample size was small, which 
prevented subgroup analyses. Further studies 
should consider the effect of each CVRF separate-
ly, with attention paid to clustering effects be-
tween parameters. 

In conclusion, we did not find any relationship 
between blood lipid profiles and LDH in our study 
population. As the types and levels of lipids asso-
ciated with LDH may be different in different pop-
ulation groups, there is a need for further studies 
in this area. Identification of a reliable blood lipid 
profile associated with IVD would help to eluci-
date the pathogenesis of IVDD and contribute to 
the prevention and treatment of LDH.
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