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Abstract: 
Introduction: One of the main factors contributing to health issues is low back pain. 
Students, particularly medical students, are affected by this pain, which reduces their 
efficiency. Distinct and particular pathological etiology behind the back pain may be 
attributed to spodylolisthesis, kyphosis, scoliosis, etc. The typical human spine has a 
distinctive structural characteristic known as lumbar lordotic curvature (LLC). Only 
prospective studies that link current LLC with potential low back problems can clearly show 
the cause and effect relationship between LLC and LBP. The aim of the current study was to 
assess the lumbar lordosis in medical students who had low back discomfort. 
Materials & Methods: Present study was conducted on 340 medical students out of which 
203 were males and 137 were females in the Department of Anatomy, Rohillkhand Medical 
College. Bareilly. Lumbar lordosis was measured by tangent method on each subject with the 
help of flexicurve.  
Results: According to the study, In both the sexes majority of cases belongs to the age group 
of 18 – 24 years. Demographic features of all the subjects were noted. Lumbar lordosis was 
measured and compared in different age groups of all the subjects and statistically significant 
result was found. Lumbar lordosis was increased with increasing age in both males and 
females. 
Conclusion: Increased lumbar lordosis with increasing age result in bad posture and leading 
to low back pain symptoms at early age. Intervention methods must be taken to reduce the 
discomfort and increase the efficiency of youth. 
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This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
provided original work is properly credited. 

Introduction

About 60 to 80% of persons will 
experience low back pain (LBP) at some 
point in their life. Anderson calculated that 
the annual global incidence of LBP in 
adults is 15%, and the point prevalence is 
30%. [1] According to Papageorgiou et al., 
at least 50% of people would have gone 
through an episode of LBP. [2] Several 
studies have shown that LBP is among the 
most frequent reasons for doctor visits [3] 

and that both men and women are equally 
impacted by LBP. According to research, 
30 percent of teenagers worldwide had at 
least one episode of LBP. [4] Numerous 
researches shown that LBP is a very 
prevalent issue among teenagers, with 
peak prevalence in the third decade of life. 
[5] According to some writers, growth 
spurts and increased physical activity may 
be the cause of LBP in adolescents and 
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children. [6] Contrarily, Fairbank et al. 
found that students experiencing back 
discomfort were more prone than their 
peers who participated in sports to avoid 
sports. When compared to young adults 
who did not have LBP at age 14, those 
who did had a higher incidence of the 
condition 25 years later. [7, 8] 

Over the past few decades, there has been 
considerable discussion and criticism 
around the health of medical students. 
Since medical school courses are 
frequently rigorous, students are more 
likely to have sedentary lifestyles and may 
therefore be at risk for LBP. [9, 10] Thus, 
preventing and avoiding LBP during the 
early stages of adolescence can impede 
LBP from progressing and thereby reduce 
the related morbidities. The associated 
variable and non-variable risk factors must 
be identified, in order to prevent LBP.  
Lumbar Lordosis 
The typical human spine has a unique 
structural characteristic called lumbar 
lordotic curvature (LLC), which is not 
seen in the neonatal spine but gradually 
becomes more noticeable as a person 
matures and adopts the upright postures. 
[11,12] According to phylogenetic 
analysis, LLC is the primary structural 
adaption to bipedalism. It raises the torso's 
center of mass above the hip and allows 
the soft tissue surrounding the spine to 
absorb shear pressures [13] while 
increasing its ability to withstand 
gravitational force. [14] In this way, 
people can hold themselves upright in 
daily life in a steady and energy-efficient 
method with little mechanical stress. [15] 
It is interesting how the LLC works and its 
interactions with affected spines are 
surrounded by contradicting data and 
viewpoints. Loss of LLC is almost always 
a sign of aging in the spine, and LBP is 
more common as people get older. [16] It 
seems irrational to think that reducing the 
LLC, a mechanism that happens naturally 
as we age, may be a way to relieve LBP. 

Furthermore, it is contradictory because 
LLC is both a necessary part of ergonomic 
bipedality and the root of LBP. It is 
obvious that the issue of causality in the 
association between LLC and LBP is 
poorly understood, raising severe concerns 
about whether the therapeutic low back 
exercises employed to lower LLC are in 
fact beneficial or injurious. Only 
prospective studies that correlate current 
LLC with potential low back problems can 
clearly show the cause and effect 
relationship between LLC and LBP. 
However, there is very little research on 
the subject. A consistent pattern in the 
modification of lumbar curvature in LBP 
patients may not be readily apparent 
because LBP is a very heterogeneous 
entity. The spino-pelvic complex's sagittal 
alignment is highly varied even in 
asymptomatic people, making it 
impossible to distinguish LBP patients 
from healthy normal controls by looking 
exclusively at LLC. [17] Nevertheless, as 
it immediately affects the establishment 
and implementation of corrective 
exercises, the ongoing advancement and 
improvement of our knowledge of the 
sagittal profile of the lumbar spine in LBP 
patients has enormous therapeutic value. In 
order to evaluate the lumbar lordotic 
curvature in medical college students with 
low back pain, the current study was 
conducted. 

Materials and Methods:  
Study Design: Descriptive observational 
Study 
Study Setting: Department of Anatomy, 
Rohillkhand Medical College, Bareilly 
after approval from the College research 
committee & Institutional ethical 
committee (IEC no. BRU /REG/PhD/389) 

Study Duration: 1 Year. 
Study Population: 340 medical students 
of RMCH out of which 203 were males 
and 137 females as per inclusion & 
Exclusion criteria.  
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Inclusion Criteria:  
• All the undergraduates & 

postgraduates medical students of 
RMCH aged 18-35 years. 

• Subjects was considered symptomatic 
if they had a history of LBP for more 
than 6 weeks before the study or had 
on-and off back pain and had 
experienced at least 3 episodes of LBP, 
each lasting more than 1 week during 
the year before the study. [18]  

Exclusion Criteria:  
1. Students suffering from 

musculoskeletal, neurological, cardiac, 
metabolic or rheumatic illness. 

2. Athletes, dancers, sportsperson & 
pregnant women 

Materials:  
1. Flexible curve Ruler (Least count – 

1cm)  

2. Stadiometer (Least count – 1cm)  
3. Digital weighing machine (Least count 

– 10 gm)  
4. Marker pen  

5. Graph paper  
The height & weight of each subject was 
measured.  
BMI of each subject was calculated.  
Measurement of Lumbar lordosis: The 
size of the lumbar lordosis was determined 
using the flexicurve. The flexicurve is a 
flexible metal ruler with a plastic covering 
that can be molded to a person's back to 
mimic the form of the spine. The validity 
of the flexicurve in protocols including 
measurement of the spinal curvature at 
discrete levels has been demonstrated in a 
number of investigations. Hart and Rose 
certified the flexicurve for usage in the 
lumbar region. Each patient stood barefoot 
with the back exposed while the C7, T1, 
T12, L5, and S1 vertebrae's spinous 
processes were identified and marked for 
the flexicurve evaluation. The individual 

was told to stand upright, with the feet 
parallel, the knees straight, and the elbow 
and shoulder at 90 degrees. When utilizing 
the flexicurve to measure spine curvature, 
the spinous processes (C7, T1, T12, L1, 
L5, and S1) were located using palpation. 
The C7, T1, T12, L1, L5, and S1 spinal 
processes were found and measured using 
the instrument's built-in metric scale while 
the flexicurve was shaped to fit the shape 
of the spine.(fig 1) The flexicurve was 
removed after shaping the spine's outline, 
and the internal edge—the part of the 
flexicurve that contacts the skin—was 
traced onto graph paper. The lumbar 
angles were then calculated using the 
tangent method. (fig 2)(19)  
Statistical analysis:  
SPSS Statistics for Windows, version 23.0 
(IBM SPSS Statistics for Windows, 
Armonk, NY: IBM Corp.), was used to 
evaluate the obtained data after being 
entered into MS Excel. For each of the 
study's quantitative variables, descriptive 
statistics were done. Numbers, percentages 
(%), means, and standard deviations were 
used to express the data. P value 0.05 or 
less is regarded as statistically significant. 
One-way ANOVA was used to compare 
factors across age groups. 

Results: 
Table 1 shows the distribution of cases 
according to age group in sex. According 
to the study, out of 203 males 125 males 
(61.57 %) belong to age group of 18-24 
years. 51 males (25.12%) belong to 25- 30 
years and 27 (13.30%) males were in the 
age group of 31- 35 years. In case of 
female subjects out of 137 total females 97 
(70.80%) was in the age group of 18 -24 
years, 33 (24.08%) females belongs to 25- 
30 years of age group and 7 (5.10%) 
females were in the age group of 31- 35 
years. In both the sexes majority of cases 
belongs to the age group of 18 – 24 years. 
Table 1 depicts the measurement of 
different variables among all the cases. 
Mean age of the subjects are 23.83 with 
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std. deviation of 4.43. The minimum and 
maximum age ranges from 18 to 35. The 
mean ± SD of weight is 60.92 ± 7.41. The 
minimum and maximum value ranges 
from 0.20 – 88.60. The mean height of the 
subjects is 158.72 with standard deviation 
of 4.89.The minimum and maximum value 
ranges from 148 – 172. The mean ± SD of 
lumbar lordosis is 40.88 ± 6.08.  
When we compared lumbar lordosis 
between different age groups of male 

subjects, statistically significant result was 
found (f = 48.41, p = 0.000).  
When lumbar lordosis was compared 
between different age groups of female 
subjects, result was found to be 
statistically significant (f =26.61, p = 
0.000).Though there is no gender 
difference in lumbar lordosis in different 
age groups. But according to the results 
lumbar lordosis increases with age in both 
males and females (Table 1). 

 

Table 1: Distribution of Cases according to age groups and sex 
Age group Male (%) Female (%) 
 18-24 years 125(61.57%) 97(70.80) 
 25-30 years 51 (25.12%) 33(24.08) 
 31-35 years 27(13.30%) 7(5.10%) 
 Total 203 137 

Chi square value= 6.59, p value=0.03 

Table 2: Measurement of different variables among cases 
Variables Mean SD Minimum Maximum 
Age 23.83 4.43 18.00 35.00 
Weight 60.92 7.41 0.20 88.60 
Height 158.72 4.89 148.00 172.00 
Lumbar lordosis 40.88 6.08 24.40 55.20 

Table 3: Measurement of lumbar lordosis among different age groups of both male and 
female subjects 

  Lumbar lordosis  
Age groups  Male  Female P - value 
18 – 24 years  38.62 ± 6.05  38.28± 5.62 0.6688 
25 – 30 years  44.56 ± 2.27  43.92± 1.46 0.1545 
31 – 35 years  47.73 ± 4.31  48.04 ± 2.29 0.8565 

 

 
Figure 1: Measurement of lumbar lordosis using flexicurve 
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Figure 2: Measurement of lumbar angles by tangent method 

 
Discussion 
In this study, we selected low back-pain-
afflicted medical students between the 
ages of 18 and 35. The majority of the 
subjects are between the ages of 18 and 24 
in both genders. Age, weight, and height 
of the subjects were noted as demographic 
characteristics. In our study, the mean 
lumbar lordosis value ranged from 24.40 
to 55.20, with a mean value of 40.88. 
Various study methods were employed to 
report a range of lumbar lordosis angles. In 
2010, Shayesteh reported an average of 
29.47 ±11.90 lumbar lordosis in the 
Iranian population using the Winter and 
Willtse method. (20) Using the flexible 
curve approach, Youdas et al. [21] and 
Nourbakhsh et al. [22], respectively, have 
already reported the range of 37.11 and 
37.13 degrees for lumbar lordosis. Cobb's 
angle approach was employed by 
Damasceno et al. [23] to report a value of 
62.01 degrees in females and 59.30 
degrees in males. Later, Milani et al. [24] 
reported the value as 65.4 degrees using 
the same technique. According to the 
present study, the lumbar lordosis was not 

found to be sexually dimorphic in the 
current investigation; however the lumbar 
lordosis angle increases with age, 
irrespective of sex.  
VonLackum's work demonstrated how 
shifting the center of gravity anteriorly and 
increasing shearing strain or stress in the 
anterior direction are proportionally 
related. The shearing strain at the 
lumbosacral junction will increase due to 
this mechanics. [25] This increased angle 
resulting in bad posture and back pain may 
result in decrease in the lumbar lordotic 
Cobb’s angle. A recent study by Partogi 
Napitupulu et al. on participants aged 20 to 
64 found a correlation between preferring 
to work from home and an increase in 
complaints of low back discomfort. The 
incidence of LBP was 75(63.0%) had 
LBP, although the mean LSA was 37.4 
±7.3o. [26] 
Conclusion 
According to the study's findings, medical 
students had a higher prevalence of low 
back discomfort. One of the elements 
influencing the progression of pain is 
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lumbar lordosis. In young medical 
students, increased lumbar angles 
unquestionably contribute to bad posture 
and back pain. Intervention techniques 
should be adopted to reduce this morbidity 
because musculoskeletal disorders of the 
spine, notably back pain and postural 
alterations that may lead to decreased 
functionality, are significant public health 
issues. 
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