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Abstract
Introduction: Cause of chronic low back pain in persons over the age of 50 years include degenerative diseases like osteoarthritis
of spine and spinal canal stenosis. Osteoarthritis of spine is a degenerative process19-30 identified radiologically by joint space
reduction, marginal osteophytes and sub-chondral sclerosis. Nathan et al3 classified significantly osteophyte positive if more than
SIX osteophytes are found from L1 / L2 to L5 /S1 vertebrae in the lumbar spine X-rays.
Serum beta carotene is a carotenoid, which has anti-oxidant effect35-37 by increasing Glutathione levels in cells. Normal serum beta
carotene level ranges from 0.74 nmol/ml to 3.72 nmols/ml. Based on literature, higher serum beta carotene levels are shown to halt
the progression of many diseases including cardiac diseases 38,39 and degenerative changes in knee joint. But so far only a single
study is available to co-relate the levels of serum beta carotene and lumbar spine osteophytes. Hence this study was done.
Materials and Methods: This study was conducted at JIPMER, Pondicherry, from August 2015 to March 2017. It was conducted
as OP procedure. 153 patients of over 50 years of year who complained of low back pain of more than 3 months duration were
selected. Their personal history regarding alcohol drinking and smoking noted. Radiographs of lumbar spine A.P. and lateral views
were taken. They were divided into osteophyte positive or negative as defined by Nathan.3 These patients’ serum beta carotene
levels were assessed. The level of serum beta carotene and its relationship with lumbar spine osteophyte formation was analysed.
Results: Females predominated study 67% of patients were osteophyte negative and 33% were positive. 74% of osteophyte positive
patients had serum beta carotene less than 0.7 nmol/ml and 26% had more than that. But, nearly all 98% of osteophyte negative
had more than 0.7 nmol/ml of serum beta carotene, showing that the lumbar osteophyte formation is inversely proportional to the
level of serum beta carotene levels. Our statistics also showed that there is a strong association between alcohol consumptions and
smoking with lumbar osteophyte formation.
Conclusion: Our study showed that low serum beta carotene levels predisposed and increased lumbar osteophyte formation. It also
showed strong association between Alcohol consumption and Tobacco use with lumbar osteophyte formation.
Keywords: Lumbar osteophyte, Serum beta carotene, Degenerative osteoarthritis, Alcohol consumption, Tobacco use, Chronic
low back pain.

Introduction
Chronic low back5-12 affects 60 to 85% of adults in
their life time. Definition of chronic low back pain is
pain persisting for more than three consecutive months
without pain free period - Van Geen et al.1 Causes of
chronic low back pain in persons of more than 50 years
of age include osteoarthritis of spine and spinal canal
stenosis. Osteoarthritis of spine is defined radiologically
by joint narrowing, osteophytes and sub-chondral
sclerosis. (O’Neill TW et al.2)

Osteophyte formation is a physiological response to
load bearing, alteration in oxygen tension and fluid
dynamic pressure.13-17
There are two types of osteophytes: 1. Spondylosis
deformans and 2. Inter-vertebral osteochondrosis.
Spondylosis deformans is a bony outgrowth that
arises from anterior and lateral perimeters of the
vertebral end plate apophyses. They occur due to stress
of annular ligament and seen at lumbar 3 level and has
no effect on vertebral height and is usually
asymptomatic.11,13-17
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Fig. 2: Lumbar spine osteophytes – Moderate

Fig. 3: Lumbar spine osteophytes –SevereThe
second
category-intervertebral
osteochondrosis are more aggressive with end plate
osteophytes and disc space narrowing. If they protrude
into spinal canal they may cause radiculopathy or spinal
canal stenosis.
Radiologically osteophyte formation can be
assessed by Nathan’s3 classification. If the total number
osteophytes from L1/L2 to L5/S1 is more than six, that
patient is considered osteophyte positive. If it is less than
six, the patient is considered as osteophyte negative.
Suprapaneni et al.18 stated reactive oxygen species
are involved in age related degenerative diseases’
pathophysiology.
Cells within joint produce reactive oxygen species
which are involved in oxidative damage to joint and
osteophyte formation.18
Serum beta carotene is a carotenoid which has
antioxidant effect by increasing Gluthione levels in

cells.31-33 Beta carotene had an effect halting the
progression of many diseases cardio vascular and
reducing lung cancer risk.37-39 It also halts the
progression of degenerative changes in Knee joint. As an
antioxidant it removes singlet oxygen, scavenges peroxyl and hydroxyl radicals as well as inactivating anionic
super oxide compounds.34-36
The normal serum beta carotene level ranges from
0.74 nmol/ml to 3.72 nmol/ml. Human ELISA Kit can
access serum beta carotene level.
Many literature studies showed that there is relation
between serum beta carotene levels and the formation of
osteophytes in degenerative joint disease. Mc Alindon et
al.40 a co-hort study, Rose et al41 showed that there is the
association between degenerative osteophytes formation
of the Knee joint and serum beta carotene levels.
Only Imgama et al4 studied the association of the
level of serum beta carotene and lumbar osteophyte
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formation. He found that low serum beta carotene levels
might cause lumbar osteophyte formation.
There is no other study co-relating the level of serum
beta carotene and lumbar degenerative osteophyte
formation. Hence this study undertaken.
Imagama also studied the co-ration between the
alcohol intake and tobacco consumption. That study
showed that there is a strong co-relation of degenerative
joint changes with alcohol consumption and tobacco
usage.
Here, we studied this too.
Materials and Methods
153 patients, aged above 50 years who came to the
OPD of JIPMER Orthopaedic Department from August
2015 to March 2017 were studied. All of them all
complained of chronic low back pain of more than 3
months duration.
Along with the routine demographic data of patients
(Name, Age, Sex, Occupation, etc..,) history of Tobacco
use (10 cigarettes per day x 5 days) and Alcohol
consumption (3 - 4 larges per day x 5 years) were noted.
X-Rays of Lumbar Spine: A.P. and Lateral views were
taken. Patients with structural and anatomical defects in
the Lumbo-sacral spine like spondylolisthesis, scoliosis
were excluded from the study.
Once the patient was included in the study 2ml of
blood was taken for routine investigation of TC, DC,
ESR, HB. The blood was centrifuged and the serum was
collected, labelled and stored in the Bio-Chemistry
department for analysis of serum beta carotene.
After completion of sample size of 153 patients, the
serum beta carotene levels of these 153 patient were
analysed by two Human ELISA 96 strip well kit
(Bioassay co.)
All the 153 patients’ X-Rays of lumbar spine were
reviewed by a single radiologist. If more than 6
osteophytes were observed from L1 to L5 that patient
was considered to be osteophyte positive. Patients with
less than 6 osteophytes from L1 to L5 were considered
as osteophyte negative (Nathan, 1962)3
The expected mean and standard deviation of the
level of serum beta carotene in Low back pain patients is
0.55 with standard deviation of 0.38 and the sample size
is estimated at 5% of significance and 11% relative
precision.
Inferential and descriptive statistical analyses were
carried out in the present study. Results on continuous
measurements were shown on Mean SD (Min – Max)
and the results of categorical measurements were
presented in numbers. The significance was ascessed at
5% level of significance.
Student ‘t’ test (two tailed, independent) was used
to find the significance of study parameters, on
continuous scale.
Chi-square / Fischer Exact test was used to find the
significance of study parameters on categorical scale.
P value: 0.05 < P < 0.10 significant

P value: 0.05 < P < 0.05 moderately significant
P value: 0.05 < P < 0.01 strongly significant
Results
All the 153 are from South India. It was conducted
from August 2015 to March 2017.
Majority of patients were in the 50–60 years age
group (64.7%) followed by 61–70 years (30.1%), 71–80
years (4.6%) and above 80 years (0.7%).
Table 1
Age in
years
50-60
60-70
70-80
>80
Total

Number of
patients
99
46
7
1
153

Percentage
64.7%
30.1%
4.6%
0.7%
100%

A little more than two thirds (68%) were females
and rest (32%) males.
50 patients in the study group (33%) were
osteophyte positive, of which 22 were (44%) males and
28 were (44%) males and 28 were (56%) females.
Of the 49 males (100%) 22 were osteophyte positive
(45%). Of the 104 females (100%). 28 were osteophyte
positive (27%) suggested male predominance in
osteophyte formation.
Table 2: Osteophyte association with gender
Osteohyte
Osteophyte
Total
Positive
Negative
Male
22 (44.89%) 27(55.11%)
49
(100%)
Female 28(26.93%)
76(73.07%)
104
(100%)
Serum Beta Carotene Levels: The normal serum beta
carotene values are from 0.7 nmol/mL to 3.72 nmol / mL.
Out of the 104 female patients 22% had less than 0.7
nmol/mL serum beta carotene level and 78% had more
than 0.7 nmol/mL.
Among the 49 male patients 32% had less than 0.7
nmol/mL of serum beta carotene level and 68% had more
than 0.7 nmol/ml.
Table 3: Gender distribution serum beta carotene
Serum Beta
Carotene
Female
Male
Total
(NMOL/ML)
<0.7(Low)
23(59%)
16(41%)
39
>0.7(Normal)
81(71%)
33(29%)
114
The association of serum beta carotene and lumbar
osteophyte formation was studied. Among the 50
osteophyte positive patients, 39 patients (74%) had
serum beta carotene less than 0.7 nmol/mL and 13
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patients (26%) had serum beta carotene more than 0.7
nmol/mL.
Out of 103 patients of osteophyte negative group
only 2 patients (02%) had less than 0.7 nmol/ml and 101

patients (98%) had more than 0.7 nmol/mL of serum beta
carotene levels. This is statistically significant with P
value of 0.0001.

Table 4: Association of beta carotene and lumbar osteophyte
Beta carotene
Osteophyte
NMOL/ML
Negative <6 number
<0.7
2(2%)
0.7-2.8
101(98%)
103
Total
The correlation between serum beta carotene and
lumbar osteophyte was studied. There is moderate
correlation between lumbar osteophytes formation with

Osteophyte
Positive >6 number
37(74%)
13(26%)
50

serum beta carotene level (r=-0.5822) which is
statistically significant (p<0.0001).

Fig. 4: Correlation between serum beta carotene and lumbar osteophyte
The relationship between Tobacco consumption and
Lumbar osteophyte formation was studied. Of the 50
osteophytes positive patients 44% were Tobacco
consumers. Of the 103 osteophyte negative patients

majority (84%) were non Tobacco consumers. These
statistics show that there is a strong association between
Tobacco consumption and lumbar osteophyte formation
which is reflected in the significant P value of 0.001.

Table 5: Tobacco consumption and osteophyte relation
Osteophyte negative
Non tobacco consumers
87(84%)
Tobacco consumers
16(16%)
103
Total
The relationship between alcohol consumption and
lumbar osteophyte was also studied. Of the 103
osteophyte negative patients 84% were non-alcoholic.

Osteophyte positive
28(56%)
22(44%)
50

Of the 50 osteophyte positive patients 62% were non
alcoholics. With a P value of 0.003, relatively less
significant compared to other variables.

Table 6: Association of alcohol and osteophyte formation
Osteophyte negative
Non alcoholics
86(84%)
Alcoholics
17(16%)
103
Total

Osteophyte positive
31(62%)
19(38%)
50

Indian Journal of Orthopaedics Surgery, July-September, 2018;4(3):296-301

299

N. Selvam et al.

Level of serum beta carotene and its association with lumbar…..

Discussion
This study was undertaken to identify the
relationship between the level of serum beta carotene and
the formation of lumbar osteophytes in patients older
than 50 years.
Literature showed only one study by Imagma et al
(2005) who studied the relationship of serum beta
carotene and lumbar osteophytes in 286 patients of over
50 years of age. With a mean age of 68 years.
Our study had 153 patients with the mean age of 59
years.
Imagama et al observed that men had significantly
more lumbar osteophyte positivity than women. In our
study we found men had more osteophyte positivity with
44% of all male patients had osteophyte positivity
whereas only 27% of all female patients had osteophyte
positivity.
Out of 153 patients we studied 34% had serum beta
carotene less than 0.7 nmol/mL. Among the 50
osteophyte positive patients 74% had less than 0.7
nmol/mL of serum beta carotene.
In our study the average serum beta carotene levels
in osteophyte positive patients is 0.516 +/- 0.327
nmol/mL and among osteophyte negative patients is
1.454 +/- 0.521 nmol/mL with P value < 0.001 which is
statistically significant.
The study of Imagama et al indicated that the serum
beta carotene level and lumbar osteophyte formation are
inversely correlated. Our results are in agreement with
his study.
In spite of the geographical remoteness between the
locations of these two studies, the average serum beta
carotene levels had almost equal values in osteophyte
positive patients. This may indicate a common reference
range of this particular parameter which may have the
potential to be used as a criterion for pre-emptive
diagnosis of impending degenerative lumbar Spine
disease. This requires more studies as to whether usage
of beta carotenoid will stop the progression of lumbar
degenerative disease.
The results of our study showed that association of
Tobacco consumption and lumbar osteophyte formation
is more significant with a P value of 0.001 compared to
the association of alcohol and lumbar osteophyte
formation with P value of 0.033.
But Imagama et al study showed 80% of smokers
had no osteophytes and only 20% had osteophyte
positivity with a P value of 0.247 which is not
significant.
Our results are in accordance with Imagama et al
study with respect to alcohol and lumbar osteophyte
association. But our study found that the association is
stronger with Tobacco consumption than alcohol intake.

not include other factors of lumbar spine degeneration
like Body Mass Index, Lordosis, etc.
From the results of our study we conclude that low
serum beta carotene levels is associated with lumbar
osteophyte formation.
Tobacco consumption to a more level and Alcohol
intake to a lesser level predisposes to lumbar osteophyte
formation.
From our study suggest that dietary supplements of
beta carotene may present the progression of lumbar
osteophyte formation.
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