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Study Design: Observational study.
Purpose: To correlate lumbar lordosis and lumbar core strength in information technology (IT) professionals.
Overview of Literature: IT professionals have to work for long hours in a sitting position, which can affect lumbar lordosis and lum-
bar core strength.
Methods: Flexicurve was used to assess the lumbar lordosis, and pressure biofeedback was used to assess the lumbar core strength 
in the IT professionals. All subjects, both male and female, with and without complaint of low back pain and working for two or more 
years were included, and subjects with a history of spinal surgery or spinal deformity were excluded from the study. Analysis was 
done using Pearson’s correlation.
Results: For the IT workers, no correlation was seen between lumbar lordosis and lumbar core strength (r=–0.04); however, a weak 
negative correlation was seen in IT people who complained of pain (r=–0.12), while there was no correlation of lumbar lordosis and 
lumbar core in IT people who had no complains of pain (r=0.007).
Conclusions: The study shows that there is no correlation of lumbar lordosis and lumbar core strength in IT professionals, but a 
weak negative correlation was seen in IT people who complained of pain.
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Introduction

Back pain is one of the great human afflictions [1]. The 
lumbar spine supports the upper body and transmits 
the weight of the upper body to the pelvis and lower 
limbs. The normal resting position of the lumbar spine 
is midway between flexion and extension. Lumbar spine 

is primarily responsible for posture and stability provid-
ing the strength needed for stability especially utilized 
in static and dynamic postures [1]. Core stability relates 
to the body region bounded by the abdominal wall, the 
pelvis, the lower back, and the diaphragm, and its ability 
to stabilize the body during movement. The main muscles 
involved include the transverses abdominis, the internal 
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and external oblique, the quadratus lumborum, and the 
diaphragm. For a human, the diaphragm is the main 
muscle for breathing as breathing provides an important 
contribution to core stability for movement and lifting. It 
is the action of these muscles contracting together upon 
the incompressible contents of the abdominal cavity (i.e., 
the internal organs or viscera) that provides support to 
the spine and pelvis during movement. Typically, the core 
is associated with the abdominal muscles groups and sta-
bility is associated with isometric or static strength [2]. 
Information technology (IT) professionals perform most 
of their work on computers, with laptops or desktops, 
which requires long hours of sitting. Long hours of sitting 
require more of an increase in muscle activity than stand-
ing [3]. Sitting forces the pelvis into more of a posterior 
pelvic tilt and causes a reduction in the lumbar curve in 
comparison with standing [3]. Studies have indicated a 
role for mechanical loads on the etiology of low back pain. 
Fixed postures and seating postures are also one of the 
risk factors causing low back pain in sedentary occupa-
tions [4]. The objective of this study was to assess lumbar 
lordosis and lumbar core strength in the IT population 
and correlate them, and also correlate lumbar lordosis and 
lumbar core strength in the population who complains of 
pain and those that do not complain of pain.

Materials and Methods

Study clearance was obtained from the institutional ethi-
cal committee. An observational study was done on IT 
professionals with 200 IT professionals from different IT 
companies, out of whom 120 were males and 80 were fe-
males with an age range of 23–45 years (range, 31.84±6.96 
years). The participants were provided a questionnaire, 
and in addition, were assessed for lumbar lordosis and 
lumbar core strength in a physical exam. All IT people 
working for more than 2 years, both males and females 
from the symptomatic and asymptomatic population, 
were included while the population with any past spine 
surgeries or spinal deformities were excluded. The pur-
pose and procedure and a written consent was taken. Each 
participant was made to fill the questionnaire.

1. Assessing lumbar lordosis

The subject was in the relaxed standing position. First the 
bony landmarks were marked as C7, T12, L1, S1, and S2 

by the therapist. A Quilters Flexicurve of 60 cm was used 
(graduated in cm and mm) and is an instrument used in 
the assessment of lumbar spine. The Flexicurve was placed 
carefully on the dorsal aspect of the spine. Readings were 
plotted on a plain sheet of paper and, the calculation was 
performed for the lordosis index (lumbar width/lumbar 
length×100) [5].

2. Assessing lumbar core strength

The patient was in the prone position. The stabilizer pres-
sure biofeedback (Chattanooga Stabilizer Pressure Bio-
feedback, CH 153PA 01, Chattanooga/DJO Global Inc., 
Guildford Surrey, UK) was placed under the abdomen 
(centered the navel), and the stabilizer was inflated to 70 
mm Hg. The patient performed drawing in maneuver. A 
decrease in 6–10 mm Hg during the drawing in maneu-
ver (without substitution) indicated proper activation of 
the deep abdominal muscles. It was checked to see if the 
patient could maintain the pressure drop for up to 10 sec-
onds [6].

Results

In our study we found the degree of lumbar lordosis in 
female was (13.45±4.95) and males (13.24±5.59) and it 
showed no significant difference between the genders. 
In our study we also found that the degree of lumbar 
lordosis had a significant difference between people who 
had pain (12.45±4.06) and people who did not have pain 
(14.19±6.24). Our study found that there was no signifi-
cant difference in core strength of males (63.51±2.60) and 
females (63.4±2.59), and that there was no significant 
difference in core strength of subjects who complained of 
pain (63.41±2.44) and those who had no complaints of 
pain (63.47±2.74). In our study we found that there was 
no correlation between lumbar lordosis and core strength 
(r=–0.04) in IT professionals (Fig. 1).

Out of 71 people who complained of low back pain, for 
63% back pain was aggravated from continuous sitting 
while for the remaining 37%, back pain was not aggravat-
ed due to continuous sitting. The people who complained 
of pain showed a weak negative correlation (r=–0.12) (Fig. 
2) with lumbar lordosis with increase in pain as the core 
strength is reduced, as compared to people who had no 
complaints of pain, and had no correlation of lumbar lor-
dosis and lumbar core strength (r=0.007) (Fig. 3).
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Fig. 2. The correlation graph indicates a weak negative correlation between lumbar lordosis and core 
strength for people complaining of low back pain (r=–0.12).

Fig. 3. The correlation graph indicates no correlation (r=0.007) between lumbar lordosis and lumbar 
core strength in  information technology people who have no complaints of low back pain.

Fig. 1. The study shows that there is no correlation between lumbar lordosis and core strength (r=–0.04) 
for the overall information technology population.
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Discussion

In our study the degree of lumbar lordosis in the female 
subjects was (13.45±4.95) and in males was found to be 
(13.24±5.59), and thus there was no significant difference 
in the degree of lordosis in males versus females. In an-
other study in 2011, which examined healthy subjects, the 
degree of lumbar lordosis in females was reported to be 12 
degrees more than males [7], which is not in agreement 
with our results.

In our study the degree of lumbar lordosis had a signifi-
cant difference between people who had pain (12.45±4.06) 
and people who did not have pain (14.19±6.24). In the 
previous studies, the degree of lumbar lordosis was not 
different between normal subjects and patients with low 
back pain in the survey done by Nourbakhsh et al. [8].

In our study of IT population, we had overall values for 
lumbar lordosis of 13.29±5.33. Studies by Youdas et al. [9] 
and Nourbakhsh et al. [8], using flexible curve method, 
reported the range of 37±11 and 37±13 degrees for lum-
bar lordosis, respectively, for the non-IT, general popula-
tion. This is suggestive that because of long sitting hours 
the pelvis is tilted posteriorly, which in turn reduces the 
lordosis 

In terms of number of hours worked per day, for the 
general population, 73% works for 7–9 hours, followed by 
19% of population working for more than 10 hours, 6% of 
population working for 5–6 hours, and followed by 2% of 
population working for 3–4 hours. Hence the study shows 
that there are higher percentages of population who have 
7–9 hours of working a day. For the IT population, work-
ing for similar number of hours as the general population, 
37% has continuous sitting for 2–4 hours, followed by 35% 
of people continuously sitting for 5–7 hours, 22% for 8–10 
hours, and very few (2%) continuously sitting for more 
than 10 hours. These numbers indicate that IT people sit 
for long hours during their work, which impacts their 
lumbar spine. Such prolonged periods of sitting require a 
good ergonomic sitting posture [4] (this point was taken 
from red no 4 so added it).

In our study, we found that 67% of population were 
aware of correct postures in sitting while 27% of popula-
tion were not aware of it and 6% of the population didn’t 
knew about the correct postures in sitting. Overall, only 
48% of subjects imparted correct postures while sitting, 
while 52% of the population didn’t follow correct sitting 
postures in their work place despite of being aware of the 

importance of using correct postures for daily routines. 
Past studies have also indicated that for better muscle 
endurance, better seats with lumbar support will aid in 
preventing back problems [4], and allow in maintaining 
the ideal sitting posture for long hours. A good abdominal 
core strength also contributes to having and maintaining 
a good posture [9]. In our study, the average value of lum-
bar core strength in males was measured at 63.51±2.60, 
which was not significantly different from that for females 
of measure 63.4±2.59.

In this study, fewer subjects (35%) complained of 
low back pain while the majority (65%) didn’t have any 
complaints of low back pain. Out of 71 people who com-
plained of low back pain, 63% reported of pain becoming 
aggravated due to continuous sitting, while for the re-
maining 37%, their lower back pain did not worsen from 
continuous sitting. The people who complained of pain 
showed a weak negative correlation with level of lumbar 
lordosis (r=–0.12), which indicates that as lumbar lordo-
sis increases the core strength is reduced, as compared 
to people who had no complaints of pain, and had no 
correlation with level of lumbar lordosis and lumbar core 
strength (r=0.007). For previ studies that have expressed 
a relationship between the degree of lumbar lordosis and 
weakness of abdominal muscles as well as tightness of 
back extensor muscles, one has stood out. Williams et al. 
[10] recommended that the weakness of these muscles 
due to prolonged sitting is an important factor in increas-
ing the lordosis angle. However, we found that there was 
no correlation between lumbar lordosis and lumbar core 
strength for IT professionals (r=–0.042), which indicates 
that degree lumbar lordosis and core strength may be in-
dependent of each other.

In this study it was also seen that 51% of the total sub-
jects participated in various recreational exercise forms 
such as walking, gym, yoga, sports and dance. Out of 
these walking was found to be the most preferable form of 
recreational training (51%), while dance was found to be 
the least preferable choice of exercise activity, suggesting 
that walking as a recreational activity proved to be one of 
the most effective for building muscle strength. 

Our study showed that there was no correlation be-
tween lumbar lordosis and lumbar core strength in IT 
professionals (r=–0.042), indicating that lumbar lordosis 
and core strength are independent of each other. Hence, 
IT professionals should report low back pain as early as 
possible and seek medical help and any ergonomic advice 
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if they think occupational exposure is harming them. For 
this population of workers, the combined efforts of the 
medical community, labor, and management should make 
an impact on this problem [4]. 

From our study, the result regarding the correlation 
between lumbar lordosis and lumbar core strength was 
only targeted to the IT population, and hence cannot be 
generalized to the broader population. However, changes 
in lordosis angle may be one of the contributing factors to 
low back pain and reduced core strength for the general 
population. Although lordosis curve evaluation is part of 
a routine physical examination in physiotherapy practice, 
measurement of lordosis angle with Flexicurve should be 
part of the general evaluation for back problems, includ-
ing low back pain. An IT individual should seek help for 
low back pain for as early as possible and seek physiother-
apy advice if they think occupational exposure is harming 
them [4].

There was one limitation to this study; namely, the 
number of subjects included in the study was relatively 
small, and a larger number of IT workers could have been 
included in the study to improve the predictability of the 
conclusions drawn. As previous studies have provided 
evidence that a difference exists in deep abdominal func-
tion of patients with and without low back pain, the pres-
sure biofeedback unit may be considered a useful tool for 
assessment of lumbar core strength [11], and a pressure 
biofeedback unit was used as an assessment tool in our 
study. Although the inter-rater and intra-rater reliability 
of Flexicurve proved to be low in some of the previous 
studies [5,12], Flexicurve proved to be a handy tool for 
assessment of lordosis, but the interpretation of curve on 
drawn on paper still remains tedious. 

1. Clinical implications

In the present study it was found that there was no cor-
relation between lumbar lordosis and core strength in IT 
population, indicating that lumbar lordosis and lumbar 
core strength may be independent of each other for the IT 
population. Therefore, IT professionals should seek proper 
ergonomics for their work place and follow it on a regular 
basis. This should be coupled to corrective exercises to 
improve posture in sitting; in addition, maintaining core 
strength should be promoted.

Conclusions

Lumbar lordosis and core strength have no correction 
in the IT population. Lumbar lordosis and lumbar core 
strength have a weak negative correlation for IT workers 
who complain of pain, but no correlation was seen for the 
IT population who do not complain of pain.
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