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Abstract 

Background Intervertebral disc degeneration (IVD) is a main underlying cause for low back pain (LBP). Oswestry 
Disability Index (ODI) is a valuable tool used to measure patient’s low back functional outcome. Our aim is to evaluate 
the relation between clinical assessment of LBP and health related quality of life with the use of ODI and magnetic 
resonance image (MRI) findings in patients with degenerative prolapsed IVD disease.

Result There was a significant correlation between Pfirrmann grades and ODI (p < 0.0001) and with type of disc mor‑
phology mostly protrusion (p < 0.0001) but insignificant correlation with visual analogue scale (VAS) (p = 0.198) and 
most of the clinical parameters (p > 0.05). There was a significant correlation between ODI and VAS (p = 0.003). Higher 
Pfirrmann grades were found at lower lumbosacral levels L4‑5 and L5‑S1.

Conclusion Higher Pfirrmann grades correlated with the increased ODI. No association was found between MRI 
grading in lumbosacral spine with pain intensity and most of the clinical parameters among persons with discogenic 
LBP. Chronic LBP is widely accepted to be a multifactorial disorder that could not be contained within a single lumbar 
compartment. Clinician should not depend on MRI findings only in the diagnosis. History from the patient and clini‑
cal examination is particularly important to reach the final diagnosis. ODI might be convenient in achieving patient’s 
confidence and decreasing unnecessary investigations.
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Introduction
Low back pain (LBP) is a major debilitating condition 
with negative socioeconomic consequences that affects 
80% of the general population at some point in time. LBP 
impairs daily function, lowers quality of life, and raises 

work disability and healthcare costs [1]. A main underly-
ing cause for LBP incidence is intervertebral disc degen-
eration (IVD), the risk of which has been attributed to 
genetic, environmental, and lifestyle factors [2, 3]; among 
these, overweight and obesity, or rather body fat, have 
been associated with increased LBP rates. Even though 
body weight exerts its deleterious effects on the spine due 
to altered biomechanics (e.g., loading), it is suggested that 
fat-induced biochemical and metabolic changes may play 
a role in the development of IVD and LBP [4, 5].

The Oswestry Disability Index (ODI), known as the 
Oswestry Low Back Pain Disability Questionnaire, is an 
extremely important tool used by researchers and disabil-
ity evaluators to measure patient’s permanent functional 
disability and is considered a “gold standard” low back 
functional outcome tool [6].

*Correspondence:
Rehab Ali Ibrahim
rehab_ali_i@hotmail.com; dr.rehabali@med.asu.edu.eg
1 Physical Medicine, Rheumatology and Rehabilitation Department, Al‑
Mataria Teaching Hospital, Cairo, Egypt
2 Physical Medicine, Rheumatology and Rehabilitation Department, 
National Institute for Neuro‑Motor System, Giza, Egypt
3 Diagnostic Radiology Department, Al‑Mataria Teaching Hospital, Cairo, 
Egypt
4 Physical Medicine, Rheumatology and Rehabilitation Department, 
Faculty of Medicine, Ain Shams University, Cairo, Egypt

http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s43166-022-00166-6&domain=pdf
http://orcid.org/0000-0003-3741-9940


Page 2 of 9El‑Hady et al. Egyptian Rheumatology and Rehabilitation            (2023) 50:4 

The gold standard for assessing the relationship of disc 
material to soft tissue and neural structure is magnetic 
resonance imaging (MRI)s [7]. The IVD is a fibrocarti-
laginous structure made up of three distinct components 
(nucleus pulposus, annulus fibrosus, and the cartilagi-
nous endplates). If the integrity of those three structures 
is disturbed, this may result in a compromised function 
of the whole IVD leading to dynamic morphologic and 
cellular alterations with age and degeneration. Pfirrmann 
et  al. suggested a morphologic grading system which is 
based on T2-weighted sagittal images that showed a good 
interobserver accuracy [8].

Our study aimed to evaluate the relation between clini-
cal assessments of LBP and health related quality of life 
using ODI and MRI findings in patients with degenera-
tive prolapsed IVD disease.

Subjects and methods
Subjects
The study included 100 patients with LBP due to degen-
erative prolapsed IVD disease with duration more than 
3 months (patients were selected after MRI testing). 
Patients were recruited from the Rheumatology and 
Rehabilitation Outpatient Clinic  Mataria Teaching Hos-
pital. Patients with vertebral fractures, trauma, spinal 
inflammatory disease, spinal infection, spinal malignan-
cies, spondylolisthesis, congenital spinal deformities, 
cauda equine syndrome, myelopathy, pregnancy, and 
psychogenic back pain were excluded from the study. 
The study was explained to the studied subjects, and an 
informed consent was given by each.

Methods
All study populations were subjected to the following:

• Full history and complete general and full neurologi-
cal examination

• Pain intensity assessment using visual analogue scale 
(VAS) [9]

• Measurements of body mass index (BMI) calculated 
as weight (kg)/[height (m)] [2] and waist circumfer-
ence (WC) [2]

• The Oswestry Low Back Pain Disability Question-
naire (Oswestry Disability Index (ODI)) [10]: In a 
questionnaire of 10 sections (translated into Arabic), 
each one focuses on a different aspect of daily life, 
such as pain intensity, personal care, lifting, walking, 
sitting, standing, sleeping, sex life, social life, or trav-
elling. The patient was asked to rate how much LBP 
has affected each of these aspects of his/her life. The 
total score/50 × 100 = percentage of disability.

• Interpretation: The ODI score ranges from 0% (no 
disability) to 100% (maximum disability). In zero to 
20% (minimal disability), the patient can manage 
most living activities. In total of 21–40% (moderate 
disability), the patient suffers more pain and diffi-
culty with sitting, lifting, and standing. Travelling and 
social activities are more difficult for them, and they 
may be unable to work; personal care sexual activity 
and sleeping are not completely affected. In total of 
41–60% (severe disability), pain is the main problem, 
but there is affection of activities of daily living. In 
total of 61–80% (crippled), back pain interferes with 
all aspects of patient’s life. In total of 81–100%, these 
patients are bed bound or exaggerating their symp-
toms. The optimal cutoff value was estimated to be 
12 [11].

• Image acquisition: MRI of lumbosacral spine (LSS) 
from L2-3 to L5-S1 was obtained with a closed 1.5-
Tesla instrument (Ingenia Philips, The Netherlands 
devices) with the following sequences: T1WI axial 
and sagittal TR/TE T2WI axial and sagittal. Sagit-
tal images (T2 weighted) were obtained for evalua-
tion, and these images had a repetition/echo time of 
2000/110 ms, an acquisition matrix of 256 × 256 pix-
els, and a slice thickness/inter-slice gap of 5/0.5 mm. 
The corresponding disc level’s cerebrospinal fluid was 
used as a reference for signal intensity [12]. The find-
ings analyzed were as follows:

Grading of the IVD was determined using the 
T2-weighted, midsagittal disc signal according to the 
Pfirrmann grading [8].

Pfirrmann and his colleagues suggested a 5-point 
MRI-based scale (grade 1-grade 5) based on MRI signal 
intensity, disc structure, and distinction between nucleus 
and annulus and disc height. The disc degeneration was 
graded from grade 1 (homogenous disc structure, with 
clear distinction of nucleus and annulus, signal intensity 
is high, and intervertebral height is normal) to grade 5 
(disc structure is black and inhomogeneous without dis-
tinction of nucleus and annulus, signal intensity is low, 
and height is collapsed).

Type of disc herniation: Discs are classified accord-
ing to the morphology of their contour using the terms 
normal, bulge, protrusion, and extrusion [13]. Disc bulge 
is a regular circumferential disc extension outside the 
interspace, disc protrusion an asymmetrical extension of 
the disc outside the interspace with broad base, and disc 
extrusion is a localized disc extension outside the inter-
space with narrow base, and separated fragments are 
referred as sequestration.
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Nerve root compression: Lumbar nerve root compro-
mise was graded according to Pfirrmann et al. [13]

• Grade 0: No compromise
• Grade 1: There is contact of the disc material with 

the nerve root, and epidural fat layer between them is 
not obvious.

• Grade 2: Dorsal dislocation of the nerve by the disc 
material

• Grade 3: Nerve root compression between the disc 
material and the spinal canal wall

Ethics approval and consent to participate
This study was conducted after the approval of the eth-
ics committee of the General Organization for Teaching 
Hospitals and Institutes (GOTHI), with reference num-
ber HM000118. All patients in this study gave written 
informed consent to participate in this research.

Statistical analysis
The statistical package IBM SPSS version 25 software was 
used for the analysis. Descriptive statistics were used to 
summarize them: mean, standard deviation, minimal and 
maximum values for quantitative variables, and number 
and percentage for qualitative values. One-way ANOVA 
was used to test for statistical differences between 
groups. Pearson’s correlation was used to examine the 
independent variables that were significantly associated 
with the parameters under consideration. p-values ≤ 0.05 
were considered statistically significant.

Results
This study included 100 patients with LBP due to degen-
erative prolapsed IVD with mean age 44.7 ± 10.8 years 
(ranged from 21 to 70 years). Seventy-nine percent of the 
patients were women, and 21% were men. Twelve per-
cent were smokers. Regarding the employment, 69% were 
hard workers, and 31% were sedentary. The mean BMI 
was 33.6 ± 6.8 and ranging from 20 to 56.6 kg/m2. The 
mean waist circumference was 98.68 ± 14.5 and ranging 
from 77 to 139 cm, while the mean disease duration was 
5.16 ± 4.7 and ranging from 0.03 to 21.67 years (Table 1).

Clinical assessment in the study population
Sacroiliac pain was detected in 18% of the patients, 6% 
on the right side, and 3% on the left side, and 9% was 
bilaterally presented. Numbness/paresthesia was pre-
sent in 78% and 73% of patients respectively, and claudi-
cation pain was found in 41% of patients. Radicular leg 
pain was found in 93% of the patients, 31% on the right 
side, and 22% on the left side, and 40% was bilaterally 
presented. Spinal stiffness and back muscle spasm were 

detected in 67% and 39% of patients respectively. Lumbar 
ROM showed limited flexion in 48% patients and limited 
extension in 37% patients with limited lateral flexion in 
43%. Straight leg raising (SLR) test was positive in 86% of 
patients, 36% of them were on the right leg, 20% in the 
left, and bilaterally presented in 30% of patients. Femo-
ral stretch test was positive in 50% of patients. Thirty-
six percent of patients had lower extremities muscle 
weakness, and urinary symptoms were found in 15% of 
patients. Pain intensity using VAS for back pain ranged 
from 3 to 10 with a mean 7.43 ± 1.3.

Table 1 Demographic data, clinical parameters of LBP patients

BMI body mass index, LSS lumbosacral pain, SLR straight leg raising, VAS visual 
analogue score, Rt right, Lt left, no negative test, SD standard deviation, no. 
number

Variable No. (%)/mean ± SD (range)

Age (years) 44. 7 ± 10.8 (21–70)

Sex (males/females) 21 (21%)/79 (79%)

Smoking 12 (12%)

Employment (hard work/sedentary) 69 (69%)/31 (31%)

BMI (kg/m2) 33.62 ± 6.87 (20.05–56.6)

Waist circumference (cm) 98.68 ± 14.5 (77–139)

Disease duration (yrs.) 5.16 ± 4.7 (0.03–21.67)

LSS pain 100 (100%)

Sacroiliac pain
 No 82 (82%)

 Rt. sacroiliac 6 (6%)

 Lt. sacroiliac 3 (3%)

 Both sacroiliacs 9 (9%)

Leg pain
 No 7 (7%)

 Rt. 31 (31%)

 Lt. 22 (22%)

 Both 40 (40%)

Numbness/paresthesia 78 (78%)/73(73%)

Claudication pain 41 (41%)

Spine stiffness 67 (67%)

Urinary symptoms 15 (15%)

Back muscle spasm 39 (39%)

Lumbar ROM
 Limited flexion 48 (48%)

 Limited extension 37 (37%)

 Limited lateral flexion 43 (43%)

Muscle weakness 36 (36%)

SLR test 86 (86%)

 No 14 (14%)

 Rt. 36 (36%)

 Lt. 20 (20%)

 Both 30 (30%)

Femoral stretch test 50 (50%)

VAS 7.43 ± 1.3 (3–10)
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Functional disability score as assessed by ODI
Considering the distribution of LBP patients according to 
the degree of disability, the mean value for ODI was 49.14 
± 17.4 ranging from 12 to 90. The majority of patients 
suffered moderate (27%) to severe (46%) disability. Mini-
mal disability was reported among 4% of patients, while 
16% were crippled, and 7% were bedridden (Table 2).

Pfirrmann grading system of disc degeneration 
in the study population
In total, 400 lumbar discs at the levels from L2-3 to L5-S1 
were analyzed in 100 patients. The analysis of Pfirrmann 
grading system revealed that the prevalence of grades 
was as follows: grade 1 (2%), grade 2 (14%), grade 3 (38%), 
grade 4 (35%), and grade 5 discs (11%) (Table 3, Fig. 1). 
Table  4 summarizes the disc degeneration grades num-
ber and percentage. The evaluation revealed that in grade 
1, the frequency was low at the L2-3 (5%) and L3-4 (3%) 
levels with no change at levels L4-5 and L5-S1. Grade 2 
changes were higher at upper lumbar levels (L2-3 (26%) 
and L3-4 (15%)) than lower levels (L4-5 (9%) and L5-S1 
(6%)). Grade 3 frequency changes were higher at upper 
lumbar levels (L2-3 (60%) and L3-4 (46%)) than lower 
lumbar levels (L4-5 (19%) and L5-S1 (27%)). Grade 4 was 
lower at the L2-3 (6%) and L3-4 (32%) but increased at 
lower levels L4-5 (59%) and L5-S1 (43%). Grade 5 showed 
lower frequency at the L2-3 (3%) and L3-4 (4 %) but 
higher frequency at lower lumbosacral levels L4-5 (13%) 
and L5-S1 (24%).

Assessment of disc morphology
Considering disc morphology in 400 discs, 13% had nor-
mal morphology, 32.5% showed disc bulge, 48% had disc 
protrusion, and 6.5% had disc extrusion and sequestra-
tion (Table 3).

Evaluation of nerve root compression grading
Concerning nerve root compression grading in 400 discs, 
31% discs had grade 0 (normal), grade 1 (contact) was 
present in 27% discs, and grade 2 (deviation) and grade 

3 (compression) were present in 22% and 20% discs, 
respectively.

Other MRI findings
Other findings such as spinal canal stenosis was detected 
in 18% of patients, osteoarthritis of the facet joint in 42% 
of patients, and ligamentum flavum hypertrophy in 21% 
(Table 3).

Correlation study
The correlation studies between functional disability, 
radiological findings, and clinical parameters were done 
(Table 5).

Correlation between ODI and different parameters
Statistically significant positive correlation was found 
between ODI and VAS (r = 0.292**, p = 0.003), Pfir-
rmann grading (r = 0.584**, p < 0.0001), BMI (r = 
0.320**, p = 0.001), SLR (r = 0.268**, p = 0.007), pares-
thesia (r = 0.237*, p = 0.017), and muscle weakness (r = 
0.252*, p = 0.012).

Correlation study between VAS and different parameters
Statistically significant positive correlation is between 
VAS and ODI (r = 0.292**, p = 0.003) and SLR (r = 
0.234, p = 0.019).

No significant association was found between VAS and 
Pfirrmann grading (r = 0.130, p = 0.198), BMI (r = 0.133, 

Table 2 Distribution of LBP patients according to the degree of 
disability using ODI

ODI Oswestry Disability Index, SD standard deviation, no. number

ODI Mean ± SD/no. (%)

Mean value of ODI (range) 49.14 ± 17.4 (12–90)

Minimal (0–20) 4 (4%)

Moderate (21–40) 27 (27%)

Severe (41–60) 46 (46%)

Crippled (61–80) 16 (16%)

Bed ridden (81–100) 7 (7%)

Table 3 MRI findings in 400 prolapsed discs of LBP patients

Variable Number (%)

Pfirrmann grading score
 I 8 (2)

 II 56 (14)

 III 152 (38)

 VI 140 (35)

 V 44 (11)

Disc morphology
 Normal 52 (13)

 Bulge 130 (32.5)

 Protrusion 192 (48)

 Extrusion & sequestration 26 (6.5)

Nerve root compression
 0 (normal) 124 (31)

 I (contact) 108 (27)

 II (deviation) 88 (22)

 III (compression) 80 (20)

Spinal canal stenosis 18 (18%)

Osteoarthritis facet joint 42 (42%)

Hypertrophy of ligamentum flavum 21 (21%)
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Fig. 1 Grading of lumbar disc degeneration according to Pfirrmann MRI‑based 5‑point scale

Table 4 Pfirrmann grading of disc degeneration in studied population

Lumbar level Pfirrmann grading of disc degeneration n (%) Total

I II III IV V

L2-3 5 (5) 26 (26) 60 (60) 6 (6) 3 (3) 100

L3-4 3 (3) 15 (15) 46 (46) 32 (32) 4(4) 100

L4-5 0 9 (9) 19 (19) 59 (59) 13 (13) 100

L5-S1 0 6 (6) 27 (27) 43 (43) 24 (24) 100

Total 8 (2) 56 (14) 152 (38) 140 (35) 44 (11) 400
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p = 0.187), paresthesia (r = 0.114, p = 0.259), or muscle 
weakness (r = 0.072, p = 0.476).

Correlation study between Pfirrmann grading and different 
parameters
There were statistically significant positive correlation 
between Pfirrmann grading and ODI (r = 0.584, p < 
0.0001) and SLR (r = 0.240*, p = 0.016). No significant 
association was found between grading and VAS (r = 
0.130, p = 0.198), BMI (r = 0.097, p = 0.339), paresthe-
sia (r = 0.176, p = 0.08), or muscle weakness (r = 0.143,  
p = 0.155).

Correlation study between type of disc herniation 
(morphology) and different parameters
There were statistically significant positive correlation 
between type of disc herniation and ODI (r = 0.403**, p < 
0.0001), VAS (r = 0.251*, p = 0.012), Pfirrmann grading 
(r = 0.819**, p < 0.0001), SLR (r = 0.204*, p = 0.042), par-
esthesia (r = 0.260**, p = 0.009), and muscle weakness (r 
= 0.215*, p = 0.032). No statistically significance differ-
ence was found between type of disc herniation and BMI 
(r = 0.085, p = 0.339).

There was a significant relationship between severity of 
ODI and VAS compared to disc morphology mostly pro-
trusion (p < 0.001) (Table 6).

Discussion
LBP represents a frequent musculoskeletal disorder in 
all age groups around the world. Its prevalence ranges 
between 25 and 60%, making it a common cause of activ-
ity restriction in people under the age of 50. Besides, 
more than 85% of all people had LBP at some time in 
their life [6]. Because almost all lumbar structures are 
potential sources of LBP, it could be a cause. One of the 
main causes of LBP is IVD of the lumbar spine [14]. Pain 
is an extremely individual dependent experience and 
is affected by a multifactorial factor [15]. The IVD is a 
compound of a fibrocartilaginous structure made up of 
three distinct components. Those are the nucleus pul-
posus, the annulus fibrosus, and the cartilaginous end 
plates. If the integrity of any of those three structures is 
disturbed, compromised function of the whole IVD may 
result which undergoes dynamic morphologic and cel-
lular alterations with age and degeneration [4]. Our aim 
was to evaluate the relation between clinical assessments 
of LBP and health related quality of life with the use of 
ODI and MRI findings in patients with degenerative pro-
lapsed IVD.

This study found that disc degeneration was more 
common in females than males, which was consistent 
with Kaadeh et al. [16] where 55.4% of the patients were 
females and were inconsistent with prior studies and 

Table 5 Correlation studies between functional disability, radiological findings, and clinical parameters

ODI Oswestry Disability Index, VAS visual analogue score, BMI body mass index, SLR straight leg raising, Ms muscle. * significant  ** highly significant using statistical 
test of Pearson’s correlation. r regression, p probability. P ≤ 0.05 is statistically significant

ODI VAS Pfirrmann grading Disc morphology

r p r p r p r p

ODI ‑ ‑ 0.292** 0.003 0.584** < 0.0001 0.403** < 0.0001
VAS 0.292** 0.003 ‑ ‑ 0.130 0.198 0.251* 0.012
Grading 0.584** < 0.0001 0.130 0.198 ‑ ‑ 0.819** < 0.0001
BMI 0.320** 0.001 0.133 0.187 0.097 0.339 0.085 0.399

SLR 0.268** 0.007 0.234* 0.019 0.240* 0.016 0.204* 0.042
Paresthesia 0.237* 0.017 0.114 0.259 0.176 0.080 0.260** 0.009
Ms. weakness 0.252* 0.012 0.072 0.476 0.143 0.155 0.215* 0.032

Table 6 Relationship between severity of ODI and VAS compared to MRI morphological classification

VAS visual analogue score, ODI Oswestry Disability Index, SD standard deviation. **Means significance (P ≤ 0.05 is statistically significant). Comparison between 
independent means using one‑way ANOVA statistical test

Variable Bulge (no. = 130) Protrusion (no. = 192) Extrusion (no. = 26) p
Mean ± SD Mean ± SD Mean ± SD

ODI 45.17 ± 15.01 (14–74) 64.44 ± 15.35 (42–88) 49.84 ± 18.36 (12–70) < 0.001**
VAS 6.75 ± 0.8 (5–8) 7.56 ± 1.74 (4–10) 7.42 ± 1.42 (3–9) < 0.001**
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that the male patients were more affected than female 
patients [17–19].

Being overweight had a great association with IVD [2, 5, 
15, 20–22]. In this study, the mean of BMI was 33.62 ± 6.87 
and was in agreement with prior studies as obesity is a result 
of poor lifestyle which affects the deterioration of back pain.

In our study, functional disability was assessed by 
using ODI with a mean of 49.14 ± 17.4. Various studies 
reported that this self-administered questionnaire was 
reproducible, constant, valid, and very useful in assess-
ing disability in patients complaining of LBP due to disc 
disease and had a response rate of 100%. Although ODI 
score could not assess pain directly, it offered an idea 
by evaluating the disability level due to LBP [23, 24]. 
There was a strong correlation between ODI and VAS in 
patients with disc herniation which was consistent with 
Hasanović-Vučković et al. [25] and was inconsistent with 
Bajpai et  al. [26] and Corniola et  al. [27] A statistically 
significant difference was seen between ODI and clinical 
parameters (p < 0.05).

The most common site of degenerative changes of lum-
bosacral spine was L4-5 followed by L5-S1 level, and the 
least was L2-3 in accordance with other studies [17, 26, 
28–31]. As regards the disc morphology, the common-
est type was disc protrusion (48%), 32.5% showed disc 
bulge, and 6.5% had disc extrusion and sequestration, and 
this agreed with Ravikanth et al. [17]; they found that the 
commonest type was disc protrusion (69.4%). There was 
a highly significant correlation between disc morphol-
ogy and ODI (p < 0.0001), VAS (p = 0.012), and clini-
cal symptomatology of lumbar disc disease (p = <0.05). 
The data was in support with Ravikanth et al. [17]; they 
deduced that there was a highly significant correlation 
between disc protrusion and clinical symptomatology of 
lumbar disc disease; also, Hamada and Abou-Zeid [32] 
found few clinical correlations with herniated fragment 
morphology. Bajpai et  al. [26] confirmed that the most 
significant finding was that the degree of disc herniation 
was correlated well with the symptoms.

In this study, an analysis of the Pfirrmann grading 
revealed that there were a higher number of lumbar discs 
with Pfirrmann grades 3 and 4 changes (38% and 35%) 
in comparison with lumbar discs with Pfirrmann grades 
2 and 5 (14% and 11%). Only 2% showed no degenera-
tive changes in lumbar discs. There was an association 
between MRI findings and functional disability among 
persons with LBP (p < 0.0001), which is in favor with 
Middendorp et al. [15] and Kaadeh et al. [16], as there was 
a weak correlation between grading and ODI. This find-
ing was against Wani and Deshpande [33] as there was no 
relation between ODI and MRI grading (p < 0.759). There 

was no association between pain intensity recorded on 
VAS and MRI findings which is in favor of Wani and 
Deshpande [33] and Kohat et al. [28] results. This finding 
might suggest that although MRI is a good marker of a 
patient’s clinical status, it is still difficult to diagnose the 
cause of LBP by imaging alone. Kaadeh et al. [16] found 
a significant relationship between the pain severity and 
MRI findings with the exception of L4-5-disc degenera-
tion; there was significant pain in the patients with L4-5 
disc degeneration grade 2 (p = 0.005). There was also no 
statistically significant difference between clinical param-
eters and MRI grading as p > 0.05. The finding of our 
study is in favor of other studies Hamada and Abou-Zeid 
[32] and Corniola et al. [27], which prospectively studied 
284 patients with degenerative disc disease scheduled 
for lumbar spine surgery. They investigated their cases 
with numerous clinical questionnaires (including ODI 
and VAS) and imaging scans. At last, they failed to find 
an association between questionnaires’ scores and imag-
ing features. They discovered that there was not any sig-
nificant association between any radiological grading 
scales and any one of the clinical tests. The data was not 
in agreement with other studies that found a correlation 
between clinical and MRI grading [26, 34–36]. The lack 
of relationship between MRI grading and clinical param-
eters suggested that it might be determined by multiple 
factors. These data clarified the difficulty to rate the clini-
cal symptoms accurately based only on imaging findings. 
All structures are considered possible causes of LBP, and 
therefore, it is necessary to consider everything. For this 
reason, we correlated grading with ODI in this study in 
which a strong correlation was found between signs of 
degeneration and ODI. The studies of Corniola et al. [27] 
and Middendorp et al. [15] provided compelling evidence 
that the association between lumbar spine degeneration 
on MRI and the clinical symptoms is doubtful. There-
fore, the patient’s history and neurological examination 
should be the basis for any clinical decisions. Imaging 
results should help to support the clinical diagnosis and 
point out any other important features of the illness or 
other potential diagnoses, such as instability, infections, 
or neoplastic disease. In fact, the presented findings 
appeared to support the common thesis that chronic LBP 
is a multifactorial disorder that cannot be explained by 
focusing solely on one lumbar compartment.

Study limitations
One of the limitations was the limited sample size. Also, 
depression and anxiety were not evaluated. Regarding 
strengths of the study, all the cases and their imaging 
scans were reviewed by the same radiologist.
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Conclusion
Higher Pfirrmann grades correlated with increased ODI. 
No association was found between MRI grading in lum-
bosacral spine with pain intensity and most of the clinical 
parameters among persons with discogenic LBP. Chronic 
LBP is widely accepted to be a multifactorial disorder 
that cannot be contained within a single lumbar com-
partment. Clinician should not depend on MRI findings 
only in the diagnosis. History from the patient and clini-
cal examination are particularly important to reach the 
final diagnosis. ODI might be convenient in achieving 
patient’s confidence and decreasing unnecessary investi-
gation for them.
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