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Introduction: Vertebral discopathies are one of the most important causes of low back pain, which is very common in the 
community. Although there are many biochemical and mechanical causes of discogenic low back pain, the most important is 
discal degeneration. Many studies have been conducted suggesting that disc degeneration could be associated with various 
factors. In our study, we aimed to reveal a possible relationship between disc degeneration and levels of hemoglobin (HGB).
Methods: We investigated the connection between discal degeneration and certain parameters, especially HGB levels, in 
a total of 174 patients in two separate groups; those with and without disc degeneration. Age, weight, height, body mass 
index, chronic diseases, mean HGB, hematocrit (HTC) level, white blood cell (WBC), high-density lipoprotein, low-density 
lipoprotein (LDL), and triglyceride (TG) values of the patients were recorded.
Results: No significant difference was detected (p>0.05) between the groups with and without degeneration in terms of 
HGB, HTC, WBC, and LDL values. The TG level in the group with disc degeneration was significantly (p<0.05) higher than the 
group without disc degeneration.
Discussion and Conclusion: Lumbar disc degeneration is a public health problem that continues to be discussed in the lit-
erature. There was no significant difference in terms of HGB levels between the groups, with and without degenerated disc.
Keywords: Discal degeneration; discogenic pain; hemoglobin; low back pain.

After the discovery of the relationship between discal 
degeneration and low back pain, studies were con-

ducted to investigate the underlying causes of disc degen-
eration and to slow down the degeneration process. Sig-
nificant results have been achieved in this field, thanks to 
the ever-increasing data on the biology and biomechanical 
behavior of the intervertebral disc[1].

With the use of spinal magnetic resonance imaging (MRI), 
which can clearly detect disc degeneration, an opportunity 
has emerged for dual studies showing the importance of 
hereditary factors in the formation of disc degeneration. 
Spinal MRI has also revealed that many people have disc 
degeneration despite being asymptomatic[2].

The micromolecular composition of the intervertebral disc, 
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whose main task is to transmit the load-bearing work to 
a lower vertebra in a balanced way and to provide spinal 
movement, is formed by the organization of fibrillar colla-
gens, proteoglycan, water, and the extracellular matrix[3]. 
The normal intervertebral disc is a fibrocartilaginous struc-
ture of three parts: The outer annulus fibrosus, consisting 
of fibroblast-like cells, and Type I collagen, the inner soft 
nucleus pulposus composed of chondrocyte-like cells and 
water, and the cartilage end plate[4]. The production and 
protection of all these molecules in the disc structure are 
provided by the few resident cells in that region, and a dy-
namic change process continues throughout life[5].

Disc degeneration, which is an important cause of disco-
genic low back pain, is generally considered to be an aging 
process of disc tissue caused by reduced proteoglycan con-
tent, resulting in declined intervertebral disc height, end-
plate sclerosis, and osteophyte formation[6].

Low back pain, the major cause of which is considered to 
be intervertebral disc degeneration, is a common public 
health problem that causes problems in the economic and 
social quality of life worldwide[7]. Although disc degener-
ations are mostly asymptomatic, they are also associated 
with sciatic pain, disc protrusion, and herniation[8]. Since 
the height of the intervertebral disc has an important role 
in the biomechanics of the spine, a disruption here may 
adversely affect other spinal tissues, including muscles and 
ligaments[9].

Disc degeneration, which was previously considered to be re-
lated only to age-related and mechanical features, has been 
shown to be associated also with genetic and nutritional fac-
tors in the past decade[10]. Genes related to collagen, which 
have important effects on the mechanical features of the disc, 
and genes related to regulatory pathways that can change the 
metabolism of disc cells have been identified[11]. In this study, 
we tried to reveal whether there is a connection between 
some blood measurement parameters and disc degeneration.

Materials and Methods 
This retrospective study was approved by the Ethics Com-
mittee (with the decision dated April 15, 2021, and num-
bered 2021/05-10). After obtaining the approval of the Ethics 
Committee, data on individuals between the ages of 18 and 
100 with and without degenerated discs were collected ret-
rospectively through the Enlil HBYS system, which is the pa-
tient admission and follow-up system in our hospital, from 
the records of patients who had lumbar magnetic resonance 
imaging (MRI) due to low back pain. Data from patients with 
lumbar disc herniation secondary to lumbar disc degenera-

tion were also included in the study. Patients who applied to 
our hospital in the past 5 years were randomly selected. Data 
on a total of 174 patients older than 18 years of age, of both 
sexes, with and without lumbar degenerated disc were col-
lected. Lumbar MRIs of selected patients were interpreted by 
a radiologist. Age, weight, height, body mass index, chronic 
diseases, mean hemoglobin (HGB), hematocrit (HTC) level, 
white blood cell (WBC), high-density lipoprotein (HDL), low-
density lipoprotein (LDL), and triglyceride (TG) values of the 
patients were recorded.

Statistical Analysis

Mean, standard deviation, median, minimum, maximum, 
frequency, and ratio rates were used in the descriptive sta-
tistics of the data. The dispersion of variables is measured 
with the Kolmogorov–Smirnov test. Independent sample 
t-test and the Mann–Whitney u-test were used in the anal-
ysis of quantitative independent data. The chi-square test 
was used in the analysis of qualitatively independent data. 
The Statistical Package for the Social Sciences 28.0 program 
was used in the analysis (Table 1).

Results
The participants’ mean age in the group with disc degen-
eration was significantly (p<0.05) higher than the group 
without disc degeneration. The ratio of male patients 

Table 1. Evaluation of demographic data

  Min–Max Median Mean±SD/n-%

Age 18.0-85.0 40.0 42.0±15.5
Gender
 Female  106 60.9%
 Male  68 39.1%
Height 150.0-185.0 170.0 169.8±8.7
Weight 50.0-100.0 78.0 76.2±15.2
BMI 17.3-35.6 25.9 26.5±5.4
HGB 8.9-18.8 14.4 14.3±1.8
HTC 30.3-58.4 43.2 43.1±4.9
WBC 3.8-21.2 8.4 8.7±2.8
LDL 39.0-400.0 109.0 110.1±49.1
HDL 20.0-92.0 46.0 48.7±15.1
TG  38.0-555.0 145.5 160.8±103.9
Chronic disease
 (-)  99 56.9%
 (+)  75 43.1%
MR degeneration
 (-)  76.0 43.7%
 (+)  98.0 56.3%
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in the group with disc degeneration was significantly 
(p<0.05) higher than the group without disc degener-
ation. No significant difference (p>0.05) was found be-
tween the groups with and without MR degeneration in 
terms of height, weight, and BMI values of the patients. 
The mean HGB, HTC, WBC, and LDL levels did not vary 
significantly (p>0.05) between groups with and without 
disc degeneration (Table 2). The mean HDL level in the 

group with disc degeneration was significantly (p<0.05) 
lower than the group without disc degeneration. The 
mean TG level in the group with disc degeneration was 
significantly (p<0.05) higher than the group without disc 
degeneration. The rate of chronic disease in the group 
with disc degeneration was significantly (p<0.05) higher 
than the rate in the group without disc degeneration 
(Table 2).

Table 2. Comparison of groups

   MR Degeneration (-)   MR Degeneration (-)  p

  Mean±SD  Median Mean±SD  Median

Age 32.2±10.3  31.0 49.6±14.6  47.5 0.000m

Gender
 Female 56  73.7% 50  51.0% 0.000X²

 Male 20  26.3% 48  49.0%
Height 170.2±10.3  170.0 169.5±7.9  170.0 0.846t

Weight 72.5±17.5  74.0 78.2±13.9  81.0 0.350t

BMI 25.0±5.9  24.7 27.4±5.1  26.1 0.269t

HGB 14.2±1.7  14.1 14.4±1.9  14.6 0.482t

HTC 42.8±4.8  42.3 43.4±5.0  43.7 0.481t

WBC 8.2±2.7  8.0 9.0±2.8  8.5 0.049t

LDL 104.7±31.9  110.0 113.9±58.3  98.5 0.649t

HDL 56.6±14.3  57.0 42.9±13.2  38.5 0.001t

TG  125.8±74.1  111.0 185.5±115.4  165.5 0.028t

Chronic disease
 (-) 60  78.9% 39  39.8% 0.000X²

 (+) 16  21.1% 59  60.2%

tt test/mMann–Whitney U-test / X²Chi-square test.

Figure 1. The relationship between age and degeneration.
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Figure 2. The relationship between gender and disc degeneration.
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Discussion
Some studies have suggested that intervertebral disc de-
generation may be a complex phenomenon caused by 
decreased nutrient supply in intervertebral disc tissue, 
changes in extracellular matrix components in interverte-
bral discs, an increased amount of apoptosis, biomechani-
cal changes, and autoimmunity[12].

Various studies have been conducted on the coexistence 
of lumbar degeneration and other diseases. Uysal et al.[13] 
revealed that osteoporosis and lumbar spine degener-
ation are associated with each other. In our study, it was 
concluded that degeneration increased with age, which 
is consistent with the literature[14] (Fig. 1). Due to progres-
sive apoptosis, the amount of fibrous tissue increases, the 
composition and amount of proteoglycans change, and 
the number of cells decreases. Different factors such as me-
chanical, traumatic, genetic, and nutrition have important 
roles in the degenerative process[15].

Disc tissue meets the necessary oxygen and nutrient re-
quirements by providing vascular nutrition through diffu-
sion from the cartilage end plates. One of the causes of disc 
degeneration is the decrease of nutrition provided by dif-
fusion from the cartilage end plates. In addition, disc tissue, 
such as all body tissues, needs oxygen and glucose[16]. We 
thought that the levels of elements (such as HGB) that carry 
these substances in the blood may affect disc degenera-
tion indirectly, if not directly.

According to the results of the blood samples taken from 
the patients included in our study, there was no statisti-
cal difference in HGB levels between the groups with and 
without disc degeneration (Table 2). In the study of Chang 

et al.,[17] it was shown that there is a relationship between 
lumbar disc degeneration and anemia. Although there 
are publications stating that gender is not an influen-
tial factor in disc degeneration, it was shown in this trial 
that disc degeneration is more common in the male gen-
der[18] (Fig. 2). We estimate that this result occurred due 
to the harsh working conditions of the male gender in 
our region.

The effect of factors such as height, weight, and BMI in pa-
tients with disc degeneration is controversial in the liter-
ature. In our study, we determined that these factors had 
no effect on disc degeneration. In a study of patients who 
underwent surgery for lumbar intervertebral disc hernia-
tion, it was demonstrated that excess weight significantly 
affects disc degeneration[19]. However, a cross-sectional X-
ray study showed that being overweight had no effect on 
the prevalence of disc degeneration among construction 
workers and painters[20]. This suggests that weight, height, 
and BMI do not have an effect on disc degeneration alone.

Although no relationship between serum LDL level and 
disc degeneration was observed in our study, it was con-
cluded that TG levels were related to disc degeneration 
(Fig. 3). In the literature, it has been reported that serum 
lipid levels were related to disc degeneration and hernia-
tion, and serum lipid levels have been demonstrated to be 
high in disc degenerations[21].

It is seen that chronic diseases are also a factor in disc de-
generation, in addition to degeneration occurring through-
out the body (Fig. 4). In all major chronic diseases, it has 
been proven that cell aging occurs in the cardiovascular 
system, the nervous system, and especially in the muscu-
loskeletal system[22].

Since the data of our study were obtained retrospec-

Figure 3. The relationship between TG level and disc degeneration.
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tively, we excluded the data of the patients whose HGB 
values could not be obtained from our study, but the de-
ficiencies in the lipid profile of some patients included 
in the study constitute a missing aspect of our study. 
At the same time, we accept that the time-dependent 
differences in blood values and radiological imaging 
are another limitation of our study. The studies in which 
radiological imaging and blood tests are performed si-
multaneously will undoubtedly reveal more valuable re-
sults. There is also a need for studies to be obtained from 
larger patient series.

Conclusion
As a result, we predicted that there may be a relationship 
between blood parameters and disc degeneration in addi-
tion to aging and genetic factors. As in previous studies, we 
observed in our study that blood lipid levels were parallel 
to disc degeneration. In our study, we revealed that there 
was no relationship between blood HGB level and disc de-
generation.
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