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ABSTRACT

Introduction: Magnetic Resonance Imaging (MRI) currently is
an excellent imaging modality of choice for the demonstration
of pathologies of the lumbar spine and the intervertebral disc.
A sound knowledge of the common pathologies of the lumbar
spine in our setting will assist clinicians and radiologists in
making accurate diagnosis.

Aim: To determine the type and distribution of MRI findings in
lumbar spine pathologies and its demographic correlation in
Rivers State.

Materials and Methods: This was an observational cross-sectional
study carried outamong all symptomatic and asymptomatic patients
who were referred for lumbar spine MRI at two selected Imaging
Diagnostics Centres in Rivers State, from May 2020 to November
2020. The lumbar spine MRI examinations were performed using
0.35 Tesla MRI machines with both planar surface and multicoil
phased array. The patients were evaluated for disabilities using the

INTRODUCTION

A multitude of pathologic conditions originating from the lumbar spine
can contribute to a variety of signs and symptoms. The spectrum
of lumbar spine pathologies includes degenerative, traumatic,
infectious, neoplastic, congenital, inflamnmatory, autoimmune, and
vascular [1]. The most common of these pathologies is the lumbar
spondylosis, which is a degenerative process of the spine leading
to spinal cord compression and canal narrowing [2]. With increasing
age, the discs progressively dehydrate resulting in desiccation,
which is seen on MRl as decrease in T2 signal and can be seen even
in asymptomatic patients. Numerous studies have reported lumbar
spine abnormalities to be more frequent in the female population
when compared with their male counterparts [3-5]. However, de
Schepper EIT et al., reported that males were highly affected in their
study with lumbar pathologies [6].

MRI currently, is an excellent imaging modality of choice for
the demonstration of pathologies of the lumbar spine and the
intervertebral disc. It can outline soft tissues; it is non-invasive, and
has multi-planar imaging capabilities with no ionizing radiations [7].
Most studies in our locality focused on low back pain as it relates
to degenerative changes [8,9]. None of these reports evaluated the
general pathologies of the lumbar spine. A sound knowledge of the
common pathologies of the lumbar spine in our setting will assist
clinicians and radiologist in making accurate diagnosis. To the best
of our knowledge, there is dearth of report on the MRI findings in
patients with lumbar spine pathologies in our locality. Hence, this
study was undertaken with the aim to determine the type and
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Nurick grading classifications. Data obtained were analysed using
both descriptive (mean, deviation, frequency and percentage)
and inferential (Pearson’s Correlation) statistical tools. The level of
statistically significance was set at p<0.05.

Results: Out of 151 patients that were included in this study,
majority 78 (51.7%) of the patients were within the age group
of 40-59 years with an overall mean age of 52.51+14 years.
The majority 114 (75.50%) of the patients had single pathology.
Among those that had single pathology, a greater proportion
had spondylosis 65 (43.05%). A greater proportion 73 (48.34%)
of the patients had single level of spinal involvement with lumbar
vertebra four (L4) commonly affected in 26 (17.22%). Out of 151
patients, majority 49 (32.45%) had Nurick grade Il and the least
7 (4.64%) had Nurick grade V.

Conclusion: Lumbar spine pathologies frequently involve the
fourth lumbar vertebra and middle-aged males are commonly
affected.

Keywords: Disability, Low back, Pathology, Spinal

distribution of MRI findings in lumbar spine pathologies in Rivers
State and to correlate with the demographic variables.

MATERIALS AND METHODS

This was an observational cross-sectional study carried out from May
2020 to November 2020 among all symptomatic and asymptomatic
patients who were referred for lumbar spine MRI at two selected
Imaging Diagnostics Centres in Rivers State, which were selected
purposively based on that fact the two centres have MRI machine of
the same field strength of 0.35 Tesla.

Ethical approval (UPTH/ADM/90/SII/VOL.XL/897) was obtained from
the Human Research and Ethic committee of University of Port
Harcourt Teaching Hospital, River State, Nigeria. Permission for
this study was also obtained from the various study centers. The
patients were informed about the purpose of this study and their
consent was properly sought, and obtained. The nature of their
participation was entirely voluntary.

Inclusion and Exclusion criteria: Patients who gave properly
filled request forms with complete patient demographic information
such as gender, age, and clinical indications were included in the
study. Only patients diagnosed with lumbar spine pathologies
were included in this study while those with normal findings on
MRI were excluded.

Sample size calculation: The sample size of 151, was determined
using Yamane T [10] formula:

N
Nn=
1+N(e)?
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Where n=desired sample size
N=population of study
e=accepted error limit (0.05)

From the radiological reports’ archives of the study centers, a total
population of 243 patients underwent lumbar spine MRI from May
2019 to April 2020.
ne 243
1+243 (0.05)
n=151

The lumbar spine MRI examinations were performed using open
type 0.35 Tesla MRI machines (Brivo MR235, General Electric, and
Siemens Magnetom C) using both planar surface and multicoil
phased array. The patients were examined lying supine with head
first, arm beside and the body in a neutral position. Fast spin-echo
sequence was used to obtain T1 and T2 weighted images in axial
and sagittal planes. Short Tau Inversion Recovery (STIR) sequences
were also acquired for adequate assessment of the spine.
The imaging parameters were; T1W sagittal image: Repetition
Time (TR)/Time of Echo (TE)=337-495/15-19, Field of View
(FOV)=240 mm-260 mm, slice thickness=4-5 mm, Flip angle=900,
matrix size=206x256 and number of excitation (Nex)=3-4, and
T2W sagittal image: TR/TE=3200-4700/110-125, FOV=240-
260 mm, slice thickness=4-5 mm, Nex=3-4 and Flip angle=900.
Axial images (T1W: TR/TE=257-457/13-18, FOV=240x240 mm,
slice thickness=4-5 mm, Nex=3-4 and flip angle=900 and T2W:
TR/TE=2221-3400/120-125, FOV=240x240 mm, slice thickness=
4-5 mm, Nex=3-4 and Flip angle=900. The acquired images were
interpreted by atleast two consultant radiologists with more than
three years of experience in MRI spine reporting [Table/Fig-1,2].
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from the MRI reports and were categorised into levels of spinal
involvement (single, double, and multiple) and types of pathology.

STATISTICAL ANALYSIS

Both descriptive and inferential (Pearson’s correlation test) statistics
were done using Statistical Package For Social Sciences (SPSS)
version 21.0 (SPSS, Inc Il USA, 2003). The Pearson’s Correlation
test was done to evaluate the correlations between the demographic
variables (age and gender) and the classified pathologies and
the duration of pathology, and the Nurick grading scales using
Pearson’s correlation test. The level of statistical significance was
set at p<0.05.

RESULTS

Out of 151 patients that were included in this study, majority 78
(61.7%) of the patients were within the age group of 40-59 years
with an overall mean age of 52.51+14 years. Males were more in
number 91 (60.26%) when compared with their female counterparts
60 (39.74%). Large number 86 (56.95%) of the patients were non-
professionals [Table/Fig-3].

[Table/Fig-1]: T2W sagittal, Sagittal plane showing lumbar spondolytic changes.
[Table/Fig-2]: Axial MR images respectively (Arrows: 1=narrowing of neural canal
with impingement on the exit nerve root, 2=spinal canal stenosis and 3=ligamentum
flavum hypertrophy). (Images from left to right)

The patients were evaluated for disabilities using the Nurick grading
classifications [11];

0:  Signs or symptoms of root involvement but without evidence of
spinal cord disease.

1:  Signs or symptoms of spinal cord disease but no difficulty in
walking.

2: Slight difficulty in walking but does not prevent full-time
employment.

3: Difficulty in walking which prevented full-time employment or
ability to do all household work but which was not enough to
require somebody’s help to walk.

4:  Able to walk only with someone else’s help or with aid of a frame.
5:  Chair bound or bedridden.

The grading information, socio-demographic variables such as
gender, age, marital status and occupation (professionals: teacher,
lawyers, accountants etc., and non-professionals: masons,
mechanics, carpenters etc.,) and educational status were obtained
via mini-interview using proforma designed according to the study
objectives. The imaging findings used for this study were retrieved

Socio-demographic variables | Frequency (n) | Percentage (%)
Gender

Male 91 60.26
Female 60 39.74
Age group (Years)

<20 2 1.3
20-39 50 33.1
40-59 78 51.7
60 and above 21 13.9
Marital status

Married 102 67.55
Single 42 27.81
Divorced 1 0.67
Spouse diseased 6 3.97
Occupation

Professionals 65 43.05
Non-professionals 86 56.95
Educational status

Tertiary 67 44.37
Secondary 38 2517
Primary 29 19.21
None 17 11.26

[Table/Fig-3]: Socio-demographic variable of the patients (N=100).

Majority 114 (75.50%) of the patients had single pathology and the
least 15 (9.93%) had multiple pathologies. Among those that had
single pathology, a greater proportion 65 (43.05%) had spondylosis
[Table/Fig-4].

There were positive correlations but statistically non-significant
relationships between the pattern’s pathology with patient’s
gender. There were positive correlations and statistically significant
relationships between the patterns of pathologies and the patient’s
age group [Table/Fig-5].

A greater proportion 73 (48.34%) of the patients had single
level of spinal involvement with the fourth lumbar vertebra being
commonly affected 26 (17.22%). There were positive correlations
and statistically significant relationships between double levels of
spinal involvement (r=0.561, p=0.021) and multiple levels of spinal
involvement (r=0.631, p=0.001) with non-professional category of
the patients [Table/Fig-6].

Out of 151 patients, the majority 49 (32.45%) had Nurick grade |I
and the least 7(4.64%) had Nurick grade V. A greater number of the
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[Table/Fig-5]: Correlations between the patterns of pathologies and demographic

variables.
Pearson’s correlation analysis, significance (p<0.05) and Non-significance (p>0.05)

Occupation

Professionals Non-professionals
Spinal levels | Frequency n (%) r P r P
Single 0.761 0.086 0.251 0.061
L1 6 (3.97)
L2 10 (6.62)
L3 13 (8.61)
L4 26 (17.22)
L5 18(11.92)
Double 0.346 0.063 0.561 0.021
L1/L2 5(3.31)
L2/L3 9 (5.96)
L3/L4 12 (7.45)
L4/L5 21 (13.91)
L2/L4 11(7.28)
L3/L5 6 (3.97)
Multiple 0.813 0.093 0.631 0.001
L1/L3/L4 1(0.66)
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Lumbar pathologies Frequency Percentage (%) L2/L4/L5 4 (2.45)
Single pathology L3/L4/L5 7 (4.64)
Spondylosis 65 43.05 L4/L5/S1 2(1.32)
Disc hemiations 8 5.3 Total 151 (100%)
Exit nerve root compression 7 4.6 [Table/Fig-6]: The correlations between spinal levels of involvement and the
Facetal arthrosis 3 5 patient’s occupations.
Fat marrow changes 3 2 patients with Nurick grade Il that is 26 (17.22%) were within the age
Ligamentum fava hypetrophy 3 2 group of 40-59 years. Males among those that had Nurick grade |l
Narrowing of neural foramina 8 5.3 were highest in number 38 (25.17%). Out of 42 patients that had
Wedge collapse of vertebrae 1 07 2-3 years duration of pathology, the majority 12 (7.95%) had Nurick
Radiculopathy 1 0.7 grade IV [Table/Fig-7].
Retrolisthesis 1 0.7 Nurick grades classifications n (%)
Spinal canal stenosis 5 3.3 Variables I | Il | n | v | v Total
Spondylolisthesis 9 5.96 Gender
Double pathology Male p 5‘2 , |38@517 | 1420 | 958 | 1067) | o1 (6020)
Retrolisthesis, spondylosis 4 2.6 .
20
Exit nerve root compression, spinal 4 o6 Female 8(5.80) | 11(7.28) | 15(9.93) (18.24) 6(3.97) | 60(39.72)
canal stenosis ' -
: 37 49 29 .
Fat marrow change, spondylosis 2 1.3 Total (24.50) (32.45) 29 (19.21) (19.21) 7(4.64) | 151 (100%)
Ligamentum fava hypetrophy, 2 13 Age group (years)
Spondylosis
- - - <20 - 2(1.32) - - - 2(1.32)
Narrowing of neural foramina, spinal 4 26
canal stenosis ' 20-39 7(4.64) | 20(13.24) | 13(8.61) | 10 (6.62) - 50 (33.11)
Spinal canal stenosis, exit nerve root 21 16
h 3 2 - R
compression 40-59 a0y | 260722 15093 | 00y 78 (51.66)
Spindylosis, radiculopathy 1 0.7 Sgoe‘vld 9596 | 1066 | 1(066) | 3(199) | 7464 | 21(13.91)
Spondylosis, fat marrow changes 2 1.3
- " Total 87 49 29 (19.21) 29 7 (4.64) | 151 (100%)
Multiple pathologies (24.50) (32.45) : (19.21) : i
Disc herniation, spinal canal stenosis, 15 9.9 Duration of pathology
exit nerve root compression '
<6 months 12 (7.95) 8(5.30) 2(1.32) 7 (4.64) 3(1.99 32 (21.19)
Total 151 100
6 months-
[Table/Fig-4]: Frequency and percentage distributions of lumbar spine pathologies. 1 years 4(265 |21(18.91) | 12(7.95) | 2(1.32) - 39 (25.82)
1year- 2
Gender Age group years 10 (6.62) 9 (5.96) 7 (4.64) 8(5.30) 4 (2.65) 38 (25.17)
Pattorns of pathologies ‘ . ‘ ° 2vears3 | 4y og | 11728 | 8630 | 12(7.99) - 42 (27.81)
Single pathology 0.214 0.091 0.361 0.012 years ' ' ) ) '
Double pathologies 0.718 0.061 0.514 0.003 37 49 29
p g Total (24.50) (32.45) 29 (19.21) (19.21) 7 (4.64) | 151 (100%)
Multiple pathologies 0.628 0.073 0.946 0.001 [Table/Fig-7]: Frequency Distribution of Nurick grades among gender, age group

ons of pathology.

There were positive correlations but non-statistically significant
relationships between Nurick grades and the patients’ gender. There
was a negative correlation but statistically significant relationship
between Nurick grade | (r=-0.735, p=0.002) and age group. There
were positive correlations and statistically significant relationships
between Nurick grades (IIl: r=0.961, p=0.001; IV: r=0.112, p=0.024
and V: r=0.415, p=0.010) and the patient’s age group. There
were positive correlations and statistically significant relationships
between Nurick grades (I: r=0.124, p=0.041; II: r=0.321, p=0.003;
Il r=0.421, p=0.001; IV: r=0.312, p=0.031 and V: r=0.213, p=0.001)
and duration of pathology [Table/Fig-8].

N Gender Age group Duration of pathology
scores r p r p r p

0 - - - - - -

| 0.641 0.092 | -0.735 | 0.002 0.124 0.041

Il 0.214 0.063 | 0.961 | 0.001 0.321 0.003

Il 0.918 0.094 | 0.310 | 0.092 0.421 0.001

v 0.714 0.061 0.112 | 0.024 0.312 0.031

\ 0.817 0.071 0.415 | 0.010 0.213 0.001

[Table/Fig-8]: Correlations between Nurick grades and gender, age and duration
of pathology.
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DISCUSSION

In this study, the fourth lumbar vertebra (L4) was the most commonly
affected spinal level. This is because this level of vertebrate bears the
weight of an individual, and so it is usually prone to abnormalities.
Both double and multiple levels of spinal involvements showed
statistically significant correlations with the professional category
of the patients. This implies that the nature of one’s profession
and the associated activities has serious effect on the levels of the
spinal involvement thereby causing more than one level of spinal
abnormalities.

The majority of the patients in present study had Nurick grade
I, which means that they had slight difficulty in walking but they
were not prevented from full employment. Among those that had
Nurick grade Il, males were highest when compared to their female
counterparts. This could be attributed to the fact that males involved
most in strenuous activities, which exposes them more to lumbar
spinal abnormalities. There were positive correlations but non-
statistically significant relationships between Nurick grade I, I, lll, IV
and V, and patients’ gender while there were positive correlations
and statistically significant relationships between Nurick grades Il
lIl, IV and V, and the patients’ age. These implies that although, the
patient’s gender may influence the nature of disabilities associated
with lumbar spine pathologies, it has no statistically evidence
while age has so much influence on the Nurick grade types and is
justified statistically.

In this study, the majority of the patients were males. This finding
is in resonance with the findings of the studies conducted by
Uduma U et al., [7] in Cameroon, lyidobi EC et al., [9], and
Irurhe NK et al., [12] in Nigeria, which also reported higher
numbers of males than females. Author presumed that the male
preponderance noted in this study could be ascribed to the fact
that males are the most active members of the human society
and equally involved in strenuous activities, which predisposes
them to lumbar spine abnormalities when compared to their
female counterparts. Present study finding is at variance with
the findings of the studies carried by Ajiboye LO et al., and
Adekanmi AJ et al., in other parts of Nigeria, which reported
female preponderance [13,14]. The discrepancies in present
study findings could be attributed to the different sample sizes
studied and the nature of the various studies.

A greater number of the patients were within the 40-59 years
of age with an overall mean age of 52.5+14 years. This finding
was in consonance with the results of the studies conducted
by Ebubedike UR et al., lyidobi EC et al., Irurhe NK et al., in
Nigeria, Skaf GS et al., Saleem S et al., and Karunanayake A
et al., which also reported patients within the 4"-5" decades
of life [8,9,12,15-17]. The differences in the absolute values of
present study findings could be ascribed to the variations in the
sample sizes.

In this study, results revealed that the majority of the patients had
single pathology with lumbar spondylosis as the most common
pathological entity. This finding was in harmony with the findings
of the studies conducted by Adekanmi AJ et al., and Laxton AW
and Perrin RG which also reported lumbar spondylosis as the
most common pathology in their studies [14,18]. This finding
was inconsistent with the finding of the studies conducted
by Maaji SM et al., which reported disc prolapsed and spinal
stenosis respectively to be the most common pathology [2]. The
discrepancies in present study findings could be attributed to
different sample sizes as well as the variations in the nature of
the studies. There were positive but non-statistically significant
relationships between pathologies and the patients’ gender. This
implies that though the occurrence of lumbar spine pathologies
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may be related to gender, it has no statistical evidence. This
finding was in harmony with the findings of the studies carried out
by Ebubedike UR et al., and Adekanmi AJ et al., which equally
reported non-statistically significant relationships between spinal
pathologies and patients’ gender [8,14]. A good knowledge of
lumbar spine pathologies taking cognizance of demographic
variables is vital to the management of these patients. Authors
recommend proper grading of disabilities emanating from
lumbar spine pathologies to prevent aggravation as it may affect
productivity.

Limitation(s)

There are myriads of pathologies that can be found in the lumbar
spine, however present study may not have captured all but centered
on degenerative changes. Although, the sensitivity and specificity of
the MRI in lumbar spine pathologies are well appreciated, there is
still the possibility of misinterpretation of findings due to closeness
in imaging characteristics.

CONCLUSION(S)

Lumbar spine pathologies frequently involve the fourth lumbar vertebra
and middle-aged males are commonly affected. Lumbar spondylosis
is the most commmon pathology of the lumbar spine and most patients
suffered Nurick grade Il disability, indicating that they have slight
difficulty walking which does not incapacitate them in engaging in full
employment.

REFERENCES

[1] Chung A (2019). Lumbar Spine (Lower Back) Anatomy and function. Healthpages.
org. Available from: healthpages.org/anatomy-function/lumbar-spine-lower-back.
Accessed on 25" December, 2019.

[2] Maaji SM, Saidu SA, Shamaki AMB, Danfulain M, Yunusa GH, Kakale SB. Spinal
MRI findings in patients with signs and symptoms of Radiculopathy in Sokoto,
NorthWestern Nigeria. Kanem J Med Sci. 2012;6:15-22.

[3] Otani K, Kikuchi S, Yabuki S, Igarashi T, Nikaido T, Watanabe K, et al. Lumbar
spinal stenosis has a negative impact on quality of life compared with other
comorbidities: An epidermiological cross-sectional study of 1862 community-
dwelling individuals. The Scientific World Journal. 2013;2013:590652.

[4] Shalaby AS, el-Sharaki DR, Salem GM. Anxiety, depression and quality of life
in backache patients before and after spinal traction. Egypt J Neurol Psychiatr
Neurosurg. 2018;54:44

[5] Babinska A, Wawrzynek W, Czech E, Skupinski J, Szczygiel J, Labuz-Rosza K.
No association between MRI changes in the lumbar spine and intensity of pain,
quality of life, depressive and anxiety symptoms in patients with low back pain.
Neurol Neurochir Pol. 2019;53(1):74-82.

[6] de Schepper EIT, Koes BW, Veldhuizen EFH, Oei EHG, Bierma-Zeinstra SMA,
Luijsterbury PAJ. Prevalence of spinal pathology in patients presenting for lumbar
MRI as referred from general practice. Family Practice. 2016;33(1):51-56.

[71 Uduma U, Ongolo P, Assam G, Fokam P, Motah M. Evaluation of pattern of
magnetic resonance images of lumbo-sacral spine in cameroon-a pioneer study.
Global J Med Res. 2011;11:30-41.

[8] Ebubedike UR, Umeh EO, Ogbole GI, Ndubuisi CA, Mezue WC, Ohaegbulam
SC. Low back pain in adults: Pattern of abnormal findings on MRI lumbosacral
spine images in south-East Nigeria. Orient J Med. 2017;29:03-04.

[9] lyidobi EC, Obande BO, Ekwunife RT. Pattern of MRI findings in patients with low
back pain at national orthopaedic Hospital, Enugu Nigeria. Journal of Biosciences
and Medicines. 2018;6:85-94.

[10] Yamane T (1967). Statistics: An Introductory Analysis. 2" Ed. Harper and Rao,
New York. Pp.886.

[11] Nurick S. The pathogenesis of the spinal cord disorder associated with cervical
spondylosis. Brain. 1972;95:87-100.

[12] Irurhe NK, Adekola OO, Quadri AR, Menkiti ID, Udenze IC, Awolola NA. The
magnetic resonance scans findings in adult Nigerian with low back pain. World J
Med Sci. 2012;7:204-09.

[13] Ajiboye LO, Oboirien M, Buunaaim Alexis DB. The incidence and clinico-
radiological findings in symptomatic adult patients with lumbar degenerative disc
diseases in a tertiary orthopaedic hospital, South-West, Nigeria. East African
Orthopaedic Journal. 2018;12(1):27-32.

[14] Adekanmi AJ, Bello TO, Atalabi OM, Jimoh KO, Ogunseyinde OA. Magnetic
resonance imaging of lumbosacral intervertebral discs in nigerians with low back
pain. West Afr J Radiol. 2017;24:61-67.

[15] Skaf GS, Ayoub CM, Domloj NT, Turbay MJ, El-Zein C, Hourani MH. Effect
of age and lordotic angle on the level of lumbar disc herniation. Adv Orthop.
2011;2011:950576.

[16] Saleem S, Aslam HM, Rehmani MA, Raees A, Alvi AA, Ashraf J. Lumbar disc
degenerative disease: Disc degeneration symptoms and magnetic resonance
image findings. Asian Spine J. 2013;7:322-34.

Journal of Clinical and Diagnostic Research. 2021 Jun, Vol-15(6): TC05-TC09



www.jcdr.net

[17] Karunanayake A, Pathmeswarm A, Wijayarame LS. Radiological changes of the
spine in patients with chronic low backache. Med Today. 2007;5:06-09.

Michael Promise Ogolodom et al., MRI Findings in Lumbar Spine Pathologies and its Correlation with Demographic Variables

[18] Laxton AW, Perrin RG. The relations between social support, life stress, and quality
of life following spinal decompression surgery. Spinal Cord. 2003;41:553-58.

PARTICULARS OF CONTRIBUTORS:

1. Lecturer, Department of Radiography, Nnamdi Azikiwe University, Awka, Anambra, Nigeria.

2. Lecturer, Department of Radiography, Nnamdi Azikiwe University, Awka, Anambra, Nigeria.

3. Lecturer, Department of Medical Rehabilitation, Nnamdi Azikiwe University, Awka, Anambra, Nigeria.

4. Lecturer, Department of Radiology, Rivers Sate University Teaching Hospital, Port Harcourt, Rivers, Nigeria.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:

Mr. Michael Promise Ogolodom,

Lecturer, Department of Radiography and Radiological Sciences, Nnamdi Azikiwe
University, Awka, Anambra, Nigeria.

E-mail: mpos2007@yahoo.com; mp.ogolodom@unizik.edu.ng

AUTHOR DECLARATION:

e Financial or Other Competing Interests: None

e \Was Ethics Committee Approval obtained for this study? Yes

¢ Was informed consent obtained from the subjects involved in the study? Yes
L]

For any images presented appropriate consent has been obtained from the subjects.

Journal of Clinical and Diagnostic Research. 2021 Jun, Vol-15(6): TC05-TC09

PLAGIARISM CHECKING METHODS: baintetall
e Plagiarism X-checker: Feb 16, 2021

® Manual Googling: May 05, 2021

e iThenticate Software: May 24, 2021 (7 %)

ETYMOLOGY: Author Origin

Date of Submission: Feb 11, 2021
Date of Peer Review: Mar 31, 2021
Date of Acceptance: May 05, 2021
NA Date of Publishing: Jun 01, 2021



