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ABSTRACT
Introduction: Low back pain is a major health problem that mostly affects adults. Despite great efforts to
identify the causes of this pain, they are still unknown. Several observations have been concerning the effect of
multiple factors on low back pain. Postural changes are one of the main risk factors of low back pain. Many
studies have emphasized the importance of sagittal spine–pelvic angle in maintaining proper and balanced
posture in normal people. Hence, the present paper aims to study these changes.
Methods: A cross-sectional study was carried out on patients with acute and chronic low back pain referred to
Baghaeipour Clinic of Shahid Sadoughi Hospital, Yazd, Iran, from February 2015 to April 2016. Anterior-
posterior and lateral pelvic graphs were measured for patients. Patients with a history of surgery,
spondylolisthesis, history of fracture in lumbar spine, and pathological fractures were excluded. Information
obtained from patients and measurement of sacral inclination, pelvic tilt, and sacral angle was recorded in a
predeveloped questionnaire. Pain intensity of patients also was measured and recorded using the Oswestry
Disability Questionnaire. All data and information were statistically analyzed with the discriptional analysis in
SPSS version 20.
Results: One hundred patients (54 male, 46 female) with a mean age of 48.45±14.61 years were enrolled. The
mean value of sacral inclination, pelvic tilt, and the sacral angle was obtained 7.92±31.84, 6.79±22.19, and
5.65±32.40, respectively. In addition, the mean disability percentage of patients was 40.10±10.22.
Conclusion: The study findings indicate changes in the posture of the spine and pelvis in patients with low back
pain in both acute and chronic types. The changes that occurred in these patients may be associated with the job
status, underlying diseases, and other effective factors. To identify these factors, more extensive studies with
larger samples are required.
KEYWORDS: Low back pain, Pelvic angle, Acute low back pain, Chronic low back pain

1. INTRODUCTION
Low back pain is a major health problem that mostly affects adults (1). This disease is common and costly and
affects more than 80% of the US population during their lifetime (2-3). According to the American Institute for
Health Information (2002), low back pain is the most common form of pain in the United States, and 26.4% of those
surveyed in the last three months had experienced low back pain once during their lifespan. The extensive effects of
low back pain on the population involved with physical works have caused this disease to be the most important
reason for seeking redress and the fourth factor of health costs in the United States. Despite the important role of
swayback in low back pain, there are wide differences between people in this regard. Swayback is determined by
radiological studies (4). Despite great efforts made to identify the cause of these pains, they are still unknown. In
subsequent years, several theories, including weakness of the abdominal muscles, atrophic changes, and the
supporting muscles of the spine were raised, but the stabilizing role of the spine muscles in causing low back pain
was more emphasized, as the impact of the exercises strengthening the supporting muscles of the spine has been
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mentioned in some studies (5). There are several observations concerning the effects of multiple factors on low back
pain (3). Aging, degeneration process, pregnancy, and lifestyle are the most important factors causing low back pain.
A study has revealed that low back pain in patients is directly associated with a BMI (body mass index) below 25
kg/cm2. Other studies have shown that some factors such as increased lumbar lordosis, weight gain, reduced
movements of the spine, and BMI may be associated with low back pain (6). Postural changes are one of the main
risk factors of low back pain (2). Poor posture is the cause of stretching in ligaments and muscles of the back, which
indirectly alters the curvature of the lumbar spine (1). Several studies have been conducted for identifying the causes
of common low back pain. One reason expressed in this field is anatomical changes in the posture of the spine to the
pelvis. Hence, the present study aims to measure and investigate these changes and find their relationship with the
severity of low back pain and the disability caused by it.

2. MATERIAL AND METHODS
2.1. Research design and setting
A cross-sectional study was carried out on patients with acute and chronic low back pain referred to Baghaeipour
Clinic of Shahid Sadoughi Hospital, Yazd, Iran, between February 2015 and April 2016.

2.2. Sampling
The statistical population included all patients with low back pain referred to Baghaeipour Clinic of Shahid
Sadoughi Hospital in Yazd, 100 of whom (48 patients with acute low back pain and 52 patients with chronic low
back pain) were selected as the sample. Patients were selected using the simple census.

2.3. Selection criteria
All patients with low back pain that referred to Baghaeipour Clinic of Shahid Sadoughi Hospital in Yazd were
included. Patients with a history of surgery, spondylolisthesis, history of fracture in lumbar spine, and pathological
fracture were excluded.

2.4. Data collection
Information obtained from patients and measurement of sacral inclination, pelvic tilt, and the sacral angle was
recorded in a predeveloped questionnaire. Pain intensity of patients also was measured and recorded using the
Oswestry Disability Questionnaire. Anterior-posterior and lateral pelvic graphs were prepared for the patients, and
then their information was recorded in a predeveloped questionnaire. Pain intensity also was measured and recorded
using the Oswestry Disability Questionnaire. Pelvic angles were measured and recorded by an examiner using the
anterior-posterior and lateral pelvic graphs (the questionnaires used in this study are presented in the appendices).
Sacral inclination: the angle between the diagonal line from the posterior edge of the first sacral vertebra and the
vertical line crossing it. Pelvic tilt: the angle of the spine line and the hip-binding line with the center of an upper
plate of vertebrae S1. Sacral angle: the angle between the line of the upper edge of the first sacral vertebra and the
horizontal line crossing it.

2.5. Research ethics
All patients were alerted about the study process, and if they wanted to leave the study, it was their choice. Informed
consent was obtained from all patients before their inclusion in the study. We did not perform any additional
invasive procedures on the patients to acquire additional data.

2.6. Statistical analyses
All data and information were statistically analysed with description analysis in IBM© SPSS© Statistics version 20
(Armonk, NY, USA) software.

3. RESULTS
In this study, 100 patients participated that 48 of them had acute low back pain, and 52 of them suffered from
chronic low back pain (Table 1-4). Patients were in the age range of 21–76 with a mean of 48.45±14.61. Mean
weight and height of patients were 7.86±74.48 kg and 7.43±173.46 cm, respectively. BMI measurement also showed
that mean BMI of patients is 2.37±24.77 kg/m2. In addition, mean values of pelvic tilt, sacral angle, and sacral
inclination were obtained 22.19±6.79, 31.84±7.92, and 5.65±32.40, respectively. The Oswestry Disability
Questionnaire used to measure disability percentage and mean disability percentage of patients in this study was
equal to 40.10±10.22.
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Table 1. Frequently distribution of age, weight, height, BMI, and disability in patients with acute low back pain
Variables n %
Age (year) Below 40 21 43.8

40-60 19 39.6
Above 60 8 16.7

Gender Male 28 58.3
Female 20 41.7

Body Mass Index (kg/m2) Below 25 25 52.1
Above 25 23 47.9

Disability (score) Low (0-20) 1 2.1
Moderate (21-40) 25 53.2
Severe (41-60) 21 44.7

Table 2. Age, weight, height, BMI, and pelvic angles in patients with acute low back pain
Variables Mean ± SD Minimum Maximum
Age, year 44.64±13.30 21 70
Weight, kg 74.52±8.63 56 95
Height, cm 173.58±8.03 148 184
Body Mass Index, kg/m2 24.73±2.39 19.94 32.11
Pelvic tilt, cm 20.79±6.30 10 35
Sacral angle, degree 32.0±8.72 20 58
Sacral inclination, degree 32.85±5.04 18 44
Disability, score 40.12±9.96 20 68

Table 3. Frequently distribution of age, weight, height, BMI, and disability in patients with chronic low back pain
Variables n %
Age (year) Below 40 14 26.9

40-60 20 38.5
Above 60 18 34.6

Gender Male 26 50
Female 26 50

Body Mass Index (kg/m2) Below 25 30 57.7
Above 25 22 42.3

Disability (score) Low (0-20) 0 0
Moderate (21-40) 28 53.8
Severe (41-60) 24 46.2

Table 4. Age, weight, height, BMI, and pelvic angles in patients with chronic low back pain
Variables Mean ± SD Minimum Maximum
Age, year 51.96±15.01 21 76
Weight, kg 74.44±7.16 64 103
Height, cm 173.34±6.91 156 185
Body Mass Index, kg/m2 2.39±24.81 18.99 32.05
Pelvic tilt, cm 23.48±7.02 8 38
Sacral angle, degree 31.69±7.18 20 50
Sacral inclination, degree 31.98±5.04 20 53
Disability, score 40.12±6.18 24 60

4. DISCUSSION
Diagnosis of patients with low back pain has always been a concern for doctors. There is a fundamental point that
only 20% of people with low back pain show a pathoanatomic disorder, and most of them are known under the title
of non-specific low back pain. This is not pleasant for doctors and patients. Therefore, diagnosis of patients with low
back pain based on a pathoanatomic disorder is of special importance (23). Whereas postural changes are one of the
main risk factors of low back pain, which cause pathoanatomic disorders, changing in sagittal spin-pelvis angle is
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one of the pathoanatomic disorders. By this study, different factors were obtained as the cause of low back pain,
which, in other studies, had different results. In the present study, mean disability percentage of patients using the
Oswestry Disability Questionnaire was obtained (40.10±10.22). In the study conducted by Brumagne et al. (6) on
the relationship of paraspinal muscles with low back pain, disability percentage has been reported to be 7±6.8. This
difference can be attributed to the higher mean age of patients in the present study (48) than in the above-mentioned
study (21). In the study conducted by Youdas et al., lumbar lordosis and chronic low back pain, disability percentage
was obtained 21% (10), while the figure for patients with chronic low back pain was 41%. This difference can be
attributed to the smaller sample size and higher BMI in the study of Youdas et al.  In another study carried out by
Valayer on the status of pelvic angles in patients with chronic low back pain, mean angle of pelvic tilt was obtained
13.9º (7), while this figure for patients with chronic low back pain in the present study was 23.48±7.02º. This is due
to a lower number of patients in this study. In a study conducted by Barrey et al. in 2007 on sagittal changes in
patients with degenerative disorders, mean angle of pelvic tilt was reported to be 19.9. This figure in the present
study was obtained at 6.79±22.19º. This difference can be attributed to the affliction of patients with disc diseases in
the study of Barrey et al. It has been reported by previous studies that pelvis angles, and especially pelvic tilt,
increases in patients with chronic low back pain, while this was not observed in the present study. All these changes
have a relation with a patient’s job status, underlying diseases, and other effective factors, which, in other studies,
have not been mentioned. The findings of this descriptive study indicate changes in acute and chronic types of low
back pain. To study these changes, further extensive studies on larger samples and different population are required.
Therefore, it is noted that further studies need to be developed and carried out by taking the points mentioned in
order to identify these changes. In this study, we did not analyze the relation between data, which can be one of the
deficiencies in this study.

5. CONCLUSIONS
The study findings indicate changes in the posture of the spine and pelvis in patients with low back pain in both
acute and chronic types. The changes occurring in these patients may be associated with the job status, underlying
diseases, and other effective factors. To identify these factors, more extensive studies with larger samples are
required.
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