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INTRODUCTION
Low back pain affects approximately 80% of the population once 
in their lifetime and around 80% of the reason for this back pain 
is due to the structural changes due to intervertebral disc [1]. 
Disc herniation or Intervertebral Disc Prolapse (IVDP) is usually 
considered as a multifactorial mechanical derangement often related 
to the degeneration of the disc and may be due to poor posture 
or by external trauma of the spine especially during spinal flexion 
or rotation exercise and stretching of the back [2]. Throughout the 
world, degenerative disc disease is the most frequently known 
cause for low back pain [3]. Normally, negative pressure increases 
the hydration of the intervertebral disc and decreases pressure 
on the nerve root by removing the compression on the vertebral 
pulp [4]. Neuromuscular system plays a vital role in maintaining the 
stability of the spine as well as for the normal biomechanics of the 
lumbar spine [5,6]. In low back pain, weakness and fatigue of the 
back muscle as well as decreased mobility of the spine leads to 
pain and disability [7,8]. Thus, for the normal function of the spine, 
adequate contraction of the trunk muscle, balance between agonist 
and antagonist muscles and coordination of the structures around 
the spine is important [8,9]. Alteration in the muscular stabilisation 
ends in reduction of force to support the spine thus increases the 
risk of further injury to the spinal structures [6]. In IVDP, sciatic pain 
is responsible for the dysfunction in the lumbar spine, as these pain 
delays the onset of back muscle contraction [9].

MRI is one of the gold standard tools to evaluate the disc 
degeneration and intervertebral disc pathologies especially in 
dehydration, herniation, Schmorl’s nodes and inflammatory changes 
in the endplates [10-12]. MRI is the excellent radiodiagnostic 
machine to assess the relationship of intervertebral disc with the 
surrounding soft tissues and neural structures [13]. Though, it is 
usually done to identify the pathology in the soft tissues around the 
spine, it is also helpful to detect the pathologies in the spinal canal 
and cord [14]. In IVDP patients, to have a complete evaluation 
of the problem and to judge the appropriate treatment, a valid 
objective measure as well as a standard scale is needed to grade 
the disc herniation [15]. MRI data specifies the shape, size, extent 
and location of the disc and the outcome of the IVDP patients and 
mostly depends on the size and location of the prolapsed disc 
within the spinal canal. It is documented that central disc extrusion 
and protrusion are less symptomatic than centrolateral or lateral 
lesions [16]. Herniated disc of same size may be symptomatic 
in some patients whereas asymptomatic in some other [17]. 
Thus, to avoid the misinterpretation of the abnormal MRI images 
in asymptomatic patients, clinical correlation is always essential 
before treating them [18].

The aim of this study was to find the correlation between level of 
disc herniation with pain and disability amongst patients with severe 
disc prolapse.
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ABSTRACT
Introduction: Sciatica is considered as a pain with radiation 
from the back to the dermatome of the nerve root which gets 
compressed. Clinical decision making for the diagnosis and 
treatment of the patients with sciatica need the support from the 
imaging of the spine. Magnetic Resonance Imaging (MRI) is the 
best modality for screening the spine. 

Aim: To identify the relationship between pain, disability and levels 
of disc herniation in grade-3 disc prolapsed patients. 

Materials and Methods: The present study was a cross-sectional 
study, which was conducted in the King Khalid Hospital, Hail, Saudi 
Arabia from November 2019 to May 2020. In this study, 57 patients 
were included and their consent was obtained. Patients reported 
their intensity of back and leg pain in Visual Analogue Scale 
(VAS) and recorded their disability in the Roland Morris Disability 
Questionnaire (RMDQ-Arabic version). Clinical examination of 
the spine and the lower extremity was done, followed by MRI for 

all the patients. The degree of the disc displacement and nerve 
root compression was graded according to the Michigan State 
University (MSU) classification of disc herniation. Documented data 
was statistically analysed using Statistical Package for the Social 
Sciences (SPSS) 20.0 version with the Pearson’s correlation. 

Results: Correlation between the pain intensity (VAS), Functional 
Disability (RMDQ) and grade-3 disc herniation in MRI were 
measured with Pearson correlation coefficient. Grade-3 disc 
herniation had weak correlation with pain intensity (r=-0.147) and 
also with functional disability (r=0.155). In these patients, pain 
intensity and functional disability also showed weak correlation 
disability (r=0.293). 

Conclusion: Level of the disc herniation shows weak correlation 
with both intensity of pain and functional disability; thus, it is 
advisable to correlate the clinical symptom of the patients with 
MRI to decide the therapeutic intervention.
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Variables Mean±SD

Age (years) 36±8.1

Weight (kg) 75±8.9

Height (cm) 171.6±7.79

Duration (days) 84±9.79

Male/Female 30/27

[Table/Fig-2]:	 Demographic data.

Age group (years) Males Females Total

20-30 3 2 5

31-40 9 5 14

41-50 18 20 38

Total 30 27 57

[Table/Fig-3]:	 Distribution of the patients with reference to their age group.

MATERIALs AND METHODS
This was a cross-sectional study carried out in the Department of 
Radiology of King Khalid Hospital, Hail, Saudi Arabia from November 
2019 to May 2020. The research protocol was submitted to the 
Institutional Ethical Committee (King Khalid Hospital, Hail) and the 
approval was obtained before starting the research (KKH-RAD-
2019-017-80 dated 14.09.2019). Information about the nature, 
procedure, risks and benefits of the research was given and written 
consent was obtained from all the study participants. 

Inclusion criteria: Only grade 3-disc herniation patients as described 
by the MSU classification were included [19]. Both sexes, aged 
between 20-50 years, with ability to participate in the study without 
cognitive impairments were included in the study. 

Exclusion criteria: Patients with any aetiology for their low back pain 
such as spinal deformities: scoliosis, kyphosis, spondylolisthesis, 
cancer, spinal injuries, trauma, fracture in the spine, ankylosing 
spondylitis, visceral problems, pregnancy and myofascial pain 
were excluded from this research. Patients receiving corticosteroid 
treatment in the last six months were also excluded.

Sample size calculation: The sample size calculation for the 
correlation was performed using G power 3.1.9.7 software. 
Considering an alpha of 0.05, a power of 0.80, calculated effect size 
for the model was 0.43, with a required sample of 38 individuals. 
For this study, a total of 57 patients with low back pain referred for 
MRI scan of lower back were included. 

Study Procedure
Participants were assessed at baseline by an investigator, the severity 
of pain, functional disability and the extent of disc herniation.

Pain: Pain was assessed using a VAS, consists of a 10 cm line, with 
the left extremity indicating “no pain” and the right extremity indicating 
“unbearable pain.” Participants were asked to use the scale to indicate 
their current level of pain. Higher values suggest more intense pain [19]. 

Functional disability: Functional disability was estimated by the 
RMDQ, a functional scale to assess the impact of low back pain 
on daily activities. Though there are many functional questionnaires 
available for the measurement and evaluation of low back pain, 
RMDQ was appropriate for this study ([Valid Arabic version available 
for better understanding of the study population) [20]. The subjects 
were asked to tick a statement which suits their symptoms during 
a functional activity. The end score was calculated by just adding all 
the ticked boxes. The score ranges from 0 (no disability), 11 (mild), 
18 (moderate) or 24 (severe).

Magnetic Resonance Imaging (MRI): All the patients underwent 
MRI diagnostic imaging in the supine lying using the 1.5 T MRI 
machine (Avanto; Siemens, Erlangen, Germany) with a 24-element 
body spine surface coil.

The MRI protocol consisted of sagittal and axial T1 and T2 weighted 
sequences with turbo spin echo. The procedure used as follows: T1-
sagittal weighted sequences (slice thickness, 3.0 mm; intersection 
gap, 1.0 mm; matrix size, 320×320; field of view, 32×32 cm; TR/TE, 
400/8 ms), T1- axial multistack and angle (slice thickness, 3.0 mm; 
intersection gap, 1.0 mm; matrix size, 320×320; field of view, 
25×29  cm; TR/TE, 400/15 ms), T2- sagittal weighted sequences 
(slice thickness, 3.0 mm; intersection gap, 1.0 mm; matrix size, 
320×320; field of view, 32×32 cm; TR/TE, 4700/100 ms), T2-axial 
weighted sequences (slice thickness, 3.0 mm; intersection gap, 
1.0 mm; matrix size, 448×225; field of view, 25×19.5 cm; TR/TE,  
4,600-5,150/100-110 ms), T2-STIR sagittal (slice thickness, 3.0 mm; 
intersection gap, 1.0 mm; matrix size, 320×320; field of view, 
32×32 cm; TR/TE, 4000/110 ms), T2-axial multistack and angle (slice 
thickness, 3.0 mm; intersection gap, 1.0 mm; matrix size, 265×265; 
field of view, 25×290 cm; TR/TE, 3000/100 ms) [Table/Fig-1].

Evaluation and interpretation of the MRI changes (L1 to S1) was 
performed by two experienced musculoskeletal radiologist using 

standardised evaluation protocols. MSU classification [21] was 
used as an objective measure of lumbar disc herniation on MRI 
[Table/Fig-1].

STATISTICAL ANALYSIS
The SPSS version 20.0 for windows (SPSS Inc., Chicago, IL, USA) 
was used to perform the statistical analysis. Mean and the Standard 
Deviation (SD) of age, duration, height, weight, VAS and disability 
score was taken in all the patients. Pearson’s correlation coefficient 
was done to find the correlation between the variables. 

RESULTS
In this study, 57 patients with grade-3 disc herniation were evaluated 
and there were 30 males (52.6%) and 27 females (47.4%). The 
mean age of the patients was 36±8.1 (range: 20-50-years) [Table/
Fig-2]. There were 18 males and 20 females in 41-50 years age 
group [Table/Fig-3]. 

Among the 3 types of level 3-disc herniation of MSU Classification, 
the prevalence of AB type was high in present study subjects with 
the 26 patients (45.6%) followed by the type B herniation with 
21  subjects (36.8%). Only 10 subjects (17.6%) were there with 
type A herniation.

There was no significant relationship between the level of lumbar 
disc herniation and sex of the patients (p=0.567). Mean VAS score 
of these patients were 8±1 (range: 1-10), whereas the mean RMDQ 
score was 16±2 (range: 12-23). Pain intensity measured with VAS 
score in the patients with L4-L5 level and L5-S1 level disc herniation 
is shown in [Table/Fig-4]. 

Grade-3 disc herniation had weak correlation with pain intensity 
(r=-0.147; p=0.001) and also with functional disability (r=0.155; 
p=0.001). Pain intensity also had weak correlation with functional 
disability (r=0.293; p=0.02) in severe low back pain patients 
[Table/Fig-5].

[Table/Fig-1]:	 a) Grade 3 disc herniation with most impact on nerve compression; 
b) MRI axial T2 weighted image; and c) Sagittal T2 shows L4-L5 lumbar disc 
herniation.
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Variables Mean±SD

VAS 8±1

RMDQ 16±2

Pain score (VAS) at L4-L5 disc prolapsed patients 7.2±1.3

Pain score (VAS) at L5-S1 disc prolapsed patients 7.9±1.19

[Table/Fig-4]:	 Mean and standard deviation of the variables.

Variables ‘r’ value p-value Interpretation

Pain and disability 0.293 0.02* Weak correlation

Pain and MSU -0.147 0.001* Weak correlation

Disability and MSU 0.155 0.001* Weak correlation

[Table/Fig-5]:	 Correlation between pain, disability and level of disc prolapse.
*p-value is significant at <0.05; MSU: Michigan State University Classification.

DISCUSSION
In the present study, clinical symptom such as pain and disability in 
grade-3 disc herniation patients and its clinical correlation with the 
MRI findings was evaluated to determine the clinical importance of 
anatomical abnormalities identified by this radiographic technique. 
Not like the previous research works [22-24] which included only 
males, this study included both males and females. Low back pain 
and sciatica may develop as a result of disc degeneration and its 
cause may be multifactorial, which includes age-related changes, 
physical activity and their medical history [25]. With respect to the 
body mass index, subjects with overweight had 5.7 times higher 
risk of getting low back pain when compared to normal subjects 
[26]. Similarly, lifestyle also contributes in developing low back pain. 
A study showed that people who engaged in mild activity had more 
chances of getting low back pain than the one who did strenuous 
activity [26].

In this demographic study, clinical and MRI parameters has weak 
correlation with the pain intensity and disability in both male and 
female. It had been documented in an autopsy study of 647 lumbar 
spine that the disc degeneration is common in L4-L5 level [27], 
present study also observed similar findings. This usual presence of 
pathology at L4-L5 is not as high as noted in the previous research 
[28]. In low back pain, pain intensity influences the functional disability 
but, in this study, there was a weak correlation observed between 
the characteristic of pain and disability. This might be because of 
the young age group participants. In a study, it was found that pain 
intensity is a major variance to predict the disability among chronic 
low back pain [29]. To measure the severity of the back pain, disability 
is the best clinical evaluation tool. It also helps us to analyse the 
transformation of pain from acute to chronic stage [30] and acts a 
determinant of function such as return to work [31]. Sometime disc 
herniation can lead to more clinical symptom and higher incidence 
of disability [32]. This study found a weak correlation between the 
pain intensity and disability, which was in contrast to the previous 
research reported correlation of disability not only with pain intensity 
but also with other factors such as depression, fatigue, psychosocial 
factor, financial status and unemployment [33]. Disc protrusion and 
bulges were found to be highest in the 5th and 6th decade [34], but 
in present study it was in the 4th decade, this may be due to the 
limitation of the subjects’ age. 

Limitation(s)
The limitation of the present study was that body mass index, 
psychosocial factors such as depression, anxiety, financial status, 
smoking habits etc., were not evaluated. Also, asymptomatic 
subjects (control group) were not assigned.

CONCLUSION(S)
Level of disc herniation is frequently understood as the reason 
behind pain and disability. But this study shows that the grade-3 
disc herniation in lumbosacral spine had weak correlation with both 

pain intensity and functional disability among patients with severe 
low back pain. Thus, authors encourage the clinicians to correlate 
the level of disc herniation in MRI with the clinical symptoms of the 
patients with low back pain.

Acknowledgement
Authors take the opportunity to thank firstly all the participants of 
this study and the MRI Technician and the nurse who helped in 
taking the MRI for the patients.

REFERENCES 
	 Spangfort EV. The lumbar disc herniation. A computer-aided analysis of 2,504 [1]

operations. Acta Orthop Sc and Suppl. 1972;142:01-95. 
	 Adams MA, Freeman BJ, Morrison HP, Nelson IW, Dolan P. Mechanical initiation [2]

of intervertebral disc degeneration. Spine. 2000;25:1625-36. 
	 Weiler C, Lopez-Ramos M, Mayer HM, Korge A, Siepe CJ, Wuertz K, et al. [3]

Histological analysis of surgical lumbar intervertebral disc tissue provides 
evidence for an association between disc degeneration and increased body 
mass index. BMC Res Notes. 2011;4:497.

	 Jung OH. The effects of traditional physical therapy on pain reduction and [4]
depression level of patients with chronic low back pain. 2000. Dan-kook 
University, Dissertation of master’s degree.

	 Gill K, Gallaghan M. The measurement of lumbar proprioception in individuals [5]
with and without low back pain. Spine. 1998;23:371-77. 

	 Panjabi MM. The stabilising system of the spine. Part 1. Function, dysfunction, [6]
adaptation, and enchancement. J Spinal Disord. 1992;5:383-89. 

	 Nachemson A, Lindh M. Measurement of abdominal and back muscle strength [7]
with and without low back pain. Scand J Rehabil Med. 1969;1:60-65. 

	 Hodges P, Richardson A. Inefficient muscular stabilisation of the lumbar spine [8]
associated with low back pain. A motor control evaluation of transversus 
abdominis. Spine. 1996;21:2640-50. 

	 Hodges PW, Richardson CA. Contraction of the abdominal muscles associated [9]
with movement of the lower limb. Phys Ther. 1997;77:132-43.

	 Hamanishi C, Kawabata T, Yosii T, Tanaka S. Schmorl’s nodes on magnetic [10]
resonance imaging. Their incidence and clinical relevance. Spine. 1994;19(4):450-53.

	 Ohnmeiss DD, Gatchel, RJ. North American Spine Society compendium of [11]
outcome instruments for assessment and research of spinal disorders. North 
American Spine Society, La Grange; 2001.

	 Pfirrmann CWA, Metzdorf A, Marco Z, Hodler J, Boos N. Magnetic resonance [12]
classification of lumbar intervertebral disc degeneration. Spine. 2001;26:1873-78.

	 Li Y, Fredrickson V, Resnick DK. How should we grade lumbar disc herniation [13]
and nerve root compression? A systematic review. Clin Orthop Relat Res. 
2015;473(6):1896-902.

	 Salminen JJ, Erkintalo M, Laine M, Pentti J. Low back pain in the young. A [14]
prospective three-year follow-up study of subjects with and without low back 
pain. Spine. 1995;20(19):2101-07.

	 Weber H. Lumbar disc herniation. A controlled, prospective study with ten years [15]
of observation. Spine. 1983;8:131-40.

	 Aithala P, Kamath A. Correlation between clinical features and magnetic [16]
resonance imaging findings in lumbar disc prolapsed. Indian J Orthopaedics. 
2010;44(3):263-69.

	 Pfirrmann CW, Dora C, Schmid MR, Zanetti M, Hodler J, Boos N. MR Image [17]
based grading of lumbar nerve root compromise due to disc herniation: Reliability 
study with surgical correlation. Radiology. 2004;230:583-88.

	 Boden SD, Davis DO, Dina TS, Patronas NJ, Wiesel SW. Abnormal magnetic-[18]
resonance scans of the lumbar spine in asymptomatic subjects. A prospective 
investigation. J Bone Joint Surg Am. 1990;72:403-08.

	 Soundararajan LR, Thankappan SM. Efficacy of the multifidus retraining [19]
program in computer professionals with chronic low back pain. Asian Spine J. 
2016;10(3):450-56. 

	 Maki D, Rajab E, Watson PJ, Critchley DJ. Cross-cultural translation, adaptation, [20]
and psychometric testing of the Roland-Morris disability questionnaire into 
modern standard Arabic. Spine (Phila Pa 1976). 2014;39(25):E1537-44.

	 Mysliwiec LW, Cholewicki J, Winkelpleck MD, Eis GP. MSU classification for [21]
herniated lumbar discs on MRI: Toward developing objective criteria for surgical 
selection. Eur Spine J. 2010;19:1087-93.

	 Arndt V, Rothenbacher D, Daniel U, Zschenderlein B, Chuberth S, Brenner H. [22]
Construction work and risk of occupational disability: A ten year follow up of 
14474 male workers. Occup Environ Med. 2005;62:559-66.

	 Latza U, Pfahlberg A, Gefeller O. Impact of repetitive manual materials handling [23]
and psychosocial work factors on the future prevalence of chronic low-back pain 
among construction workers. Scand J Work Environ Health. 2002;28(5):314-23.

	 Deacon CT, Smallwood J, Haupt T. The health and well-being of older construction [24]
workers. Int Congr Ser. 2005;1280:172-77.

	 Videman T, Levalahti E, Battie MC. The effects of anthropometrics, lifting strength, [25]
and physical activities in disc degeneration. Spine. 2007;32:1406-13.

	 Ordoñez-Hinojos A, Durán-Hernández S, Hernández-López JL, Castillejos-[26]
López M. Association between strenuous occupational activity and low back 
pain. Acta Ortop Mex. 2012;26:21-29.

	 Kuisma M, Karppinen J, Niinimäki J, Ojala R, Haapea M, Heliövaara M, et [27]
al. Modic changes in endplates of lumbar vertebral bodies: Prevalence and 
association with low back and sciatic pain among middle-aged male workers. 
Spine. 2007;32:1116-22.



Qurain T Alshammari et al., Correlation of Pain, Disability and Grade-3 Disc Herniation	 www.jcdr.net

Journal of Clinical and Diagnostic Research. 2022 Jan, Vol-16(1): TC15-TC181818

PARTICULARS OF CONTRIBUTORS:
1.	 Dean-Academic Affairs, College of Applied Medical Sciences, Department of Diagnostic Radiology, University of Hail, Hail, Saudi Arabia.
2.	 Lecturer, Department of Physical Therapy, University of Hail, Hail, Saudi Arabia.
3.	 Lecturer, Department of Anatomy, University of Hail, Hail, Saudi Arabia.
4.	 Lecturer, Department of Diagnostic Radiology, University of Hail, Hail, Saudi Arabia.

PLAGIARISM CHECKING METHODS: [Jain H et al.]

•  Plagiarism X-checker: Oct 22, 2021 
•  Manual Googling: Nov 09, 2021 
•  iThenticate Software: Dec 21, 2021 (11%)

Etymology: Author OriginNAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Leo Rathinaraj Antony Soundararajan,
Lecturer, Department of Physical Therapy, College of Medical Applied Sciences, 
University of Hail, Hail, PO Box: 2440, Pincode-81481, Saudi Arabia.
E-mail: leo_rathinaraj@yahoo.com

Date of Submission: Oct 19, 2021
Date of Peer Review: Dec 04, 2021
Date of Acceptance: Dec 23, 2021

Date of Publishing: Jan 01, 2022

Author declaration:
•  Financial or Other Competing Interests:  None
•  Was Ethics Committee Approval obtained for this study?  Yes
•  Was informed consent obtained from the subjects involved in the study?  Yes
•  For any images presented appropriate consent has been obtained from the subjects.  Yes

	 Deyo RA, Loeser JD, Bigos SJ. Herniated lumbar intervertebral disk. Ann Intern [28]
Med. 1990;112:598-603.

	 Mannion AF, Junge A, Taimela S, Muntener M, Lorenzo K, Dvorak J. Active [29]
therapy for chronic low back pain. Part 3. Factors influencing self-rated disability 
and its change following therapy. Spine. 2001;26:920-29.

	 Pincus T, Burton AK, Vogel S, Field AP. A systemic review of psychological [30]
factors as predictors of chronicity/disability in prospective cohorts of low back 
pain. Spine. 2002;27:109-20.

	 Nordin M, Skovron ML, Hiebert R, Weiser S, Brisson PM, Campello M, et al. Early [31]
predictors of delayed return to work in patients with low back pain. J Musculoskel 
Pain. 1997;5:05-27.

	 Dora C, Schmid M, Elfering A, Zanetti M, Hodler J, Boos N. Lumbar disk [32]
herniation: Do MR imaging findings predict recurrence after surgical diskectomy? 
Radiology. 2005;235(2):562-67.

	 Sterud T, Tynes T. Work-related psychosocial and mechanical risk factors for low [33]
back pain: A 3-year follow-up study of the general working population in Norway. 
Occup Environ Med. 2013;70:296-302.

	 Jensen MC, Brant-Zawadzki MN, Obuchowski N, Modic MT, Malkasian D, Ross [34]
JS. Magnetic resonance imaging of the lumbar spine in people without back 
pain. N Engl J Med. 1994;331:69-73.

http://europeanscienceediting.eu/wp-content/uploads/2016/11/ESENov16_origart.pdf

