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Abstract
Introduction. The aim of this study was to examine women participating in fitness activities regarding their level of disability
in daily activities and lumbar lordosis. Material and methods. Data were collected from 68 females between the ages of 2570 participating in fitness exercises. The Oswestry Disability Index was applied to measure the level of disability due to the
low back pain in everyday life. The angle of lumbar lordosis was measured using a Saunders’ digital inclinometer. Results. The
results of the study confirmed the existence of problems related to low back pain in people performing sedentary work. There
were no correlations between lumbar lordosis angle and the level of disability in daily activities of the groups. The low back
pain increases especially among people performing sedentary work. Conclusions. The results of this study suggest that work in
a sitting position is not associated with a decrease in the angle of lordosis in relation to another work than in a sitting position.
Sitting work can be an indirect cause of back pain and slight disability in everyday life by weakening postural muscles.
Key words: back pain, sedentary work, The Oswestry Disability Index

Introduction
Nowadays, low back pain is a major problem and is becoming more and more common among young people. It may have
impact on people’s functional level in everyday life, influencing
its quality [1].
People more likely to suffer from low back pain live sedentary lifestyles and work in a sitting position [2, 3, 4]. Physical activity is one of the most recommended methods to manage and
prevent low back pain, something which has been confirmed by
many studies [5, 6, 7, 8, 9].
People performing sedentary work are often aware that one
of the solutions to low back pain is physical exercise. They frequently decide to take up group exercise fitness classes offered
by many fitness clubs [10]. Nonetheless, such classes do not address the individual needs of participants. The assumption is
that fitness classes named, e.g. ‘healthy spine’, are dedicated to
healthy people and aimed at preventing low back pain by having
participants do all types of core strengthening and stretching
exercises. But in fact, people who choose this type of exercise
already suffer from back pain often resulting from abnormal spinal curves.
The correct shape of the spine in the frontal plane should
appear to be a vertically straight line. Viewed from the lateral
plane, the spine has a S-shape curve comprised of the cervical
and lumbar lordosis and thoracic kyphosis [11]. The biomechanical perspective on spinal curvature emphasizes its key function
in absorbing loads in daily activities. The shape of lumbar lordosis has the most significant influence on force distribution
within the lower segment of the spine. The shape of this part
depends on individual predispositions, genetic features, size of
vertebral bodies, intervertebral discs, body mass, sacrum position, age and abdominal muscles [12, 13, 14].
The values of lumbar lordosis considered normal are ambiguous and the range of norms is vast. This is related to the

type of the tampon method used, for example using side radiographs of the lumbar spine. Studies of Lord at al. [15] have
shown that lumbar lordotic angle data collected from a group
of 109 participants (including 70 males and 39 females between
the ages of 21-83) taken in the standing position were on average 49 ± 15° and in the sitting position 34 ± 15°. However, tests
carried out with the use of an inclinometer use the following
standards: 30°-40° lumbar lordosis [16]. These standards can be
used for different age groups. In studies conducted on 3869 people aged 7-35 differences in the size of lumbar lordosis between
the youngest and the oldest group did not exceed 2° [17]. Some
authors [14, 18] have demonstrated that both too large and too
small an angle of lumbar lordosis results in low back pain. The
most common lumbar pathologies are: deepened lumbar curvature (lumbar hyperlordosis), lessened curvature or flattening of
the low back (hypolordosis or dyslordosis) and abnormal curving of the spine to the side in the frontal and transverse plane
(scoliosis) [19].
It seems reasonable to verify if low back pain depends on
the value of lumbar lordosis angle with respect to the type of
work performed in the most frequently taken position.
The aim of this study was to examine the relationship between angular values of the lumbar lordosis, pain intensity, the
type of work performed and level of physical activity in everyday
life.
Material and methods
The research group was comprised of 75 females between
the ages of 25-70 who were starting to participate in fitness twice
a week (2 times per 1 hour) since one month (Fig. 1). At that
time, these women participated only in these fitness classes.
The majority of the test participants perform sedentary work (n
= 57), another females who declared the different kind of work
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Figure 1. Characteristic of the subjects tested with respect to age

not sedentary but physical work (n = 9). There were pensioners
in the group as well (n = 9).
The level of disability due to low back pain in everyday
life was measured with the Oswestry Disability Index [20, 21,
22]. The questionnaire is based on ten questions referring to
the following parameters: pain intensity, personal care, lifting,
walking, sitting, standing, sleeping, social life, professional life,
housework and travelling. A respondent checks one box for each
parameter for the statement which best applies to their condition. Each answer is scored from 0 to 5. The total possible score
from all ten sections ranges from 0 to 50. The best scores are
close to 0 and reflect minimal disability with no limitations in
performing daily activities. The outcome of 50 points (100%) is
the worst result reflecting serious limitations in performance in
everyday life [20].
The survey results were interpreted according to Fairbank
[20] in which the points are converted to percentage:
• 0%-20% – minimum disability,
• 21%-40% – moderate disability,
• 41%-60% – severe disability,
• 61%-80% – crippled,
• 81%-100% – bed-bound.
Associations between pain intensity and daily activities
was checked in a group of women working in a sitting position,
therefore those who showed zero disability were excluded.
Values of lumbar lordosis were measured using a Saunders
digital inclinometer [21]. Prior to the test the following anthropometric points were marked on each subject’s body: the
cervicothoracic junction (C7-Th1), thoracolumbar junctions
(Th12-L1) and lumbosacral junction (L5-S1). A special marker
was used to mark x-points between certain spinous processes.
Measurements were taken in the free standing position in bare
feet. Feet were placed at the iliac width, parallel to each other.
The upper limbs were lowered alongside the torso in the free
position. Measurements were taken in accordance to the digital inclinometer’s operating instructions [21]. In order to determine the inclination angle of the sacrum, the inclinometer
was calibrated in the horizontal position and applied to the
lumbosacral junction (L5-S1). The inclinometer was set to zero
at the lumbosacral junction (L5-S1). The readout of values was
taken at the thoracolumbar junction (Th12-L1). Each the readout was performed 3 times. Further analysis involved taking the
mean value of the three readouts which differed maximally in
the range of 1-2°. The results for the values of lumbar lordosis
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angle were compared to the norms of the American Medical Association [16].

Statistical analysis
The distribution of the data set was screened for normality using the Shapiro-Wilk test, including the following factors:
type of work and level of disability in everyday life. The distribution of lumbar lordosis met the assumptions of normality,
hence one-way ANOVA was used. The distribution of levels of
disability in everyday life did not meet the assumptions of normality, thus the differences in disability in reference to type of
work were analyzed with the Kruskal-Wallis ANOVA test.
Relationships between the reported pain intensity, disability in everyday activities were established based on Spearman’s
rank correlation coefficient. They were tested among people
working in a sitting position who were found to be minimal
disability or moderate disability. The correlation coefficient ‘r’
takes a range of values from -1 ≤ r ≤ 1 according to Stanisz [23]:
r = 0 no relationship,
0 < r < 0.1 very weak relationship,
0.1 ≤ r < 0.3 weak relationship,
0.3 ≤ r < 0.5 moderate relationship,
0.5 ≤ r < 0.7 strong relationship,
0.7 ≤ r < 0.9 very strong relationship,
0.9 ≤ r < 1.0 almost perfect relationship.
The results were considered significant at α = 0.05. Data
were processed with the Statistica 13.1 software package.
Ethical approval
The research related to human use has been complied with
all the relevant national regulations and institutional policies
has followed the tenets of the Declaration of Helsinki and has
been approved by the Bioethical Committee of the University School of Physical Education in Wrocław (approval No.
29/2018).
Results
The lumbar lordosis and level of disability in everyday
life vs type of work
The variables analyzed were presented as percentages. The
norm of the lumbar lordotic angle accepted by the American
Medical Association [16] is between 30° and 40°. With this in
mind, the curvature of lumbar lordosis was correct in 47% of
the subjects tested. There were no statistically significant differences between the angular values of lumbar lordosis and pain
intensity. Significant differences were found between the angular values of lumbar lordosis and the type of work performed
as observed at p = 0.03 (Fig. 2). Subjects performing physical
work were characterized by slightly lower angular values of lumbar lordosis in comparison to those performing sedentary work.
Pensioners obtained the lowest angular values of lumbar lordosis in comparison to the professionally active group (Fig. 2). The
results regarding the general level of disability in everyday life
with respect to low back pain in the women tested demonstrated that the majority (68%) reported a minimum level of disability. Only 4% surveyed as severe disability while performing
daily activities. However, there were no statistically significant
differences between level of disability in everyday life and the
type of work, which was confirmed by a high p = 0.45 (Fig. 3).
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Figure 2. Distribution of angular values of lumbar lordosis (N = 75)
with respect to the kind of work

Figure 3. The distribution of levels of disability in everyday life (N = 75)
with respect to the kind of work

Pain intensity in everyday activities in people who
have sedentary work
This was a cross-sectional survey so we could claim about
associations of the back pain and the lumbar lordosis. The association between the reported pain intensity and the disability in
everyday activities has been checked among people who work in
sitting position (n = 57) because the largest number of women
among the respondents working in a sitting position and a sedentary lifestyle as one of the reasons for the appearance of back
pain.
There were two significant positive associations between
the variables of women with minimal disability. There was
a moderate association (r = 0.48) between pain intensity and
level of pain while sitting (Tab. 1). Another moderate significant
association (r = 0.39) was found between the level of pain while
standing and level of pain while travelling (Tab. 1).

The results also demonstrated two significant strong associations between the variables of women with moderate disability.
There was negative association (r = -0.56) between level of pain
while personal care and level of pain while standing (Tab. 2).
Another strong association (r = 0.57) was found between level
of pain while standing and level of pain while walking (Tab. 2).
There is no significantly association between lumbar lordosis and other variables both women with minimal and moderate
disability in everyday life.
There were only two women classified as a severe disability
so it was no possible to find any association between described
variables.
There were seven women who classified as a ‘zero’ disability, therefore there was no reason to present associations among
them.

Table 1. Correlations between the angle of lumbar lordosis and the level of perceived back pain in everyday activities among people who have
sedentary work with minimal disability (n = 34)

Variable

Variable
Lumbar lordosis

Pain intensity

Personal care

Lifting

Walking

Sitting

Standing

Sleeping

Social life

Lumbar lordosis

---

Pain intensity

0.03

---

Personal care

-0.07

0.09

---

Lifting

0.25

0.19

-0.03

---

Walking

-0.09

-0.07

0.21

0.07

---

Sitting

0.15

0.48*

0.11

0.29

0.07

---

Standing

0.17

0.12

-0.03

0.02

0.06

-0.04

---

Sleeping

0.02

0.18

0.07

-0.01

0.04

0.11

0.16

---

Social life

0.06

-0.05

-0.08

0.23

-0.04

-0.24

0.28

-0.15

---

Travelling

-0.06

0.20

0.21

0.15

-0.01

0.21

0.39*

0.05

-0.01

* – p ≤ 0.05 – correlation statistically significant.

Travelling

---
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Table 2. Correlations between the angle of lumbar lordosis and the level of perceived back pain in everyday activities among people who have
sedentary work with moderate disability (n = 14).

Variable

Variable
Lumbar lordosis Pain intensity Personal care

Lifting

Walking

Sitting

Standing

Sleeping

Social life

Lumbar lordosis

---

Pain intensity

0.33

---

Personal care

-0.19

0.07

---

Lifting

0.06

-0.45

-0.08

---

Walking

-0.01

0.21

-0.38

-0.30

---

Sitting

-0.39

-0.26

-0.18

-0.20

0.40

---

Standing

0.02

0.11

-0.56*

-0.12

0.57*

0.27

---

Sleeping

-0.28

0.02

-0.48

-0.34

0.06

0.10

0.22

---

Social life

-0.11

0.31

-0.34

-0.32

-0.05

0.01

0.29

0.44

---

Travelling

-0.03

-0.03

0.51

-0.15

-0.17

0.05

-0.36

-0.29

0.18

Travelling

---

* – p ≤ 0.05 – correlation statistically significant.

Discussion
Pain syndromes cause limitations in professional, social and
family life and have negative impact on the quality of life. Daily
activities become more difficult to perform (walking, standing,
sitting) and social and professional activity drops [1,18] which is
supported by the results presented above. It should be emphasized that in our own research there were no statistically significant differences observed between disability in everyday life and
type of work, which was shown in a high p = 0.45. Associations
between work factors and self-reported low back pain during
the previous 12 months that interfered with usual activities were
examined among 4493 standing workers and 3237 sitting workers. This study has nonetheless demonstrated that not to be able
to sit at will at work is a risk factor for low back pain among
those who stand at work and that different physical and psychological risk factors were associated with low back pain among
sitting and standing workers [24].
The results obtained for the test group revealed that in almost half of the studied women the lumbar lordosis were in the
normal range (30°-40°) in reference to the norms for the measurement method. In contrast, 44% of subjects had hyperlordosis. From the results, it is clear that differences in the lumbar
lordosis were significant, but only between women performing
sedentary and physical work and the pensioners (Fig. 2). The
results showed minor differences in the angular values of lumbar lordosis between people who work in sitting position and
people who have physical work. This is consistent with what has
been found in previous studies carried out on 508 subjects between the ages of 20-65, which did not confirm the influence
of lifestyle on the angular values of lumbar lordosis [25]. However, research carried out by Chromik et al. [26] on 48 athletes
and 38 non-training college students confirmed that the angular values of lumbar lordosis were higher in non-training students (31.36°) against futsal players (21.36°) and soccer players
(18.31°). The lifestyles of retirees frequently change when they
stop working which may be the reason for the significant changes in the angular values of lumbar lordosis. The influence of age
on those type of changes should also be considered. However,
research carried out by Harvey et al. On 349 698 subjects older
than 60 confirmed that stopping work and retirement increase

the amount of time spent in the sitting position [27]. Our own
studies have confirmed the findings that a sedentary lifestyle is
linked to problems with back pain. Women who work in sitting
position with minimal disability showed an average relationship
between the intensity of general pain with pain while sitting.
The intensity of back pain is mainly associated with the sensation of pain in a sitting position which in this group is the
position taken at work. In other daily activities described no significant correlation was found with pain intensity (Tab. 1). This
means that sitting for several hours in women who have sedentary work is the main cause of the declared intensity of pain.
This relationship supports the notion that low back pain in people leading a sedentary lifestyle needs to be examined. In their
research conducted on 648 white-collar workers Spyropoulos et
al. [2] established the occurrence of low back pain in 62% of
respondents. Kaczor et al. [28] have investigated 100 subjects
(including 57 white-collar workers and 43 drivers) confirming
low back pain in 57% of respondents working in a sitting position. Sitting in a static position for a prolonged period of time
can result in injuries to the musculoskeletal system [29]. When
sitting for an extended period the human spine and joints both
knee and hip are flexed. The degree of flexion, however, depends
on many factors. In the sitting position the pelvis tilts backward
in the sagittal plane. This decreases the angular values of lumbar
lordosis and increases the load on the posterior components of
the passive subsystem [30]. Additionally, the passive sitting position referred to as kyphotic is characterized by decreased activity in the lumbosacral muscles and increase in the neck. This
provides evidence that extended periods in a sitting position
significantly contribute to abnormalities in anterior-posterior
spinal curvature. People living a sedentary lifestyle also suffer
from hyperlordosis or hypolordosis although it may appear that
they are prone to flattening of lumbar lordosis owing to being in
the sitting position long term. Reviewing the literature indicates
that both big and small lordotic angles may cause low back pain
[14, 18]. Regarding lumbar flattening the load on the surface of
the joints, vertebral bodies in particular, is unevenly distributed
causing an increased load on the ventral surface of these vertebrae. Simultaneously, pressure decreases on the vertebral bodies
from the dorsal side. This leads to posterior intervertebral discs
protruding into the spinal canal causing pain in the area [1]. In
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the case of the deepening of lumbar lordosis the pathomechanism of low back pain differs. The load on the vertebral arches
increases decreasing the compression load on the intervertebral discs [1] especially from the ventral side. Increased pressure on the posterior structure of the lumbar vertebrae causes
compression of the spinal nerve root and pain in the area [1].
Such a pathomechanism is observed in obese people, women in
the third trimester of pregnancy [31, 32, 33] and people with too
much tension (shortening) in the lumbar erector spinae [34].
Among people who have sedentary work with minimal disability was another moderate correlation – between level of pain
while standing and level of pain while travelling (r = 0.39). This
may be related to traveling by public transport when often due
to lack of seating and crowd, people are forced to stand often in
an uncomfortable position. While standing the lumbar spine is
in an incorrect position with either too large or small anterior
pelvic tilt. The increase in the anterior pelvic tilt angle increases
lumbar lordosis. Abnormal pelvic tilt in the frontal and transverse planes is the cause of scoliosis and can be responsible for
pain [1]. Some authors [35, 36] have also suggested that being in
a standing position for an extended period of time may result
in low back pain. Locks et al. [35] in their research on 667 bluecollar workers have reported that being in the standing position
for an extended period of time may have influence on hip pain.
Hip pain leads to flexed hip and knee muscles which in turn
can create habitual posture that puts the pelvis into an anterior
tilt. This results in the flattening of lumbar lordosis, and later
in pain. Studies of Yildirim et al. [36] carried out on 111 workers
of the packaging industry have confirmed that low back pain
was observed and was related to incorrect standing and sitting
positions.
Another described correlations were strong between. There
were among people who have sedentary work with moderate
disability. The first correlation was between the pain felt while
standing and the pain experienced while walking (r = 0.57). As
already discussed above, incorrect adjustment of the lumbar
spine may result in the appearance of pain. In contrast, the pain
in the spine felt while walking may also be associated with abnormal postural habits (hyperlordosis). Tests carried out on 22
people with chronic back pain showed that during walking the
lumbar erector spinae is excessively active [37]. Second strong
but significant correlation among people who work in sitting
position with moderate disability was between pain felt personal care and the pain experienced while standing (r = -0.56). This
seems understandable due to the fact that most care activities
women with great discomfort in the spine perform in a sitting
position (e.g. makeup, styling the hair, dressing) in which they
feel less pain than when standing as evidenced by a strong positive correlation between standing and walking. Most likely, the
reason for this condition is weakness in the abdominal muscles
as well as overweight which in a standing position may be the
cause of hyperlordosis and too much load on the lumbar spine.
This could be associated with the appearance of back pain [31,
33].
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order to avoid low back pain. Simultaneously, there is a strong
relationship between back pain and everyday activities and performance. However, it is not related to the type of work clearly
(if the division adopted in this work is accepted).
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