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Lumbar lordosis in acute and chronic low back pain patients
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Abstract Postural changes are sometimes a risk factor
for low back pain. Abnormal posture creates a strain
on ligaments and muscles that indirectly affects the
curvature of the lumbar spine. This study was planned
to investigate the relationship between the angles of
the lower lumbar spine and spinal mobility in acute
and chronic low back pain patients. Fifty patients
(25 female, 25 male) with chronic low back pain and
fifty (30 female, 20 male) with acute low back pain
were included the study. Both groups were subjected
to lumbosacral radiography in the lateral position
while standing. Patients were assessed by parameters
including spinal mobility, sacral inclination angle,
lumbosacral angle, and sacral horizontal angle. Spinal
mobility included the maximal range of motion of
lumbar flexion and extension. The value of the sacral
inclination angle was significantly higher and corre-
lated with lumbar extension in chronic low back pain
patients (P <0.005, r =0.32). There was no statistical
difference or correlation in lumbosacral and sacral
horizontal angles and spinal mobility between the two
groups (P >0.05). Chronic low back pain affects the
lower lumbar spine and limits the maximal range of
lumbar extension.

Keywords Acute/chronic low back pain Æ Lumbar
lordosis angles Æ Spinal mobility

Introduction

Low back pain (LBP) is a major health problem affect-
ing the adult population. Postural changes are one of the
risk factors. Abnormal posture makes a strain on liga-
ments and muscles that indirectly affects the curvature of
the lumbar spine. It is known that several complex fac-
tors affect the lumbar curve, which has a role in bal-
ancing compressive forces. Various studies have
examined the relationship between changes in the angle
of the lumbar spine and back pain [1, 2].

The degree of spinal mobility indicates the extent of
the limitation in LBP patients. The role of postural
differences and spinal mobility in LBP disability are
uncertain. Any knowledge of the associations between
spinal morphology and mobility in LBP will help in
preventing disability and in determining diagnosis and
the therapy program. Most investigators examined the
relationship between pelvic inclination and lumbar lor-
dosis in healthy or chronic LBP (CLBP) patients [3, 4].
A few authors examined the association of the lumbar
spine angles in acute LBP (ALBP) patients [5].

The purpose of this study was to investigate the
relationships between angles of the lumbar spine and
spinal mobility in both acute and chronic LBP patients.

Materials and methods

Fifty patients (25 female, 25 male) with CLBP and fifty patients (30
female, 20 male) with ALBP were included in the study. The CLBP
patients were expected to have had back pain for at least 3 months.
Those with previous spine surgery, inflammatory or tumoral dis-
eases, or spinal deformity including scoliosis were excluded. Before
a detailed clinical and radiographic examination, all participants
gave written informed consent. After physical examination, both
groups were subjected to lumbosacral radiography in the lateral
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position while standing. Measurements were made directly from
the radiographs. Patients were assessed by parameters such as
spinal mobility, sacral inclination angle (SIA), lumbosacral angle
(LSA), and sacral horizontal angle (SHA). Spinal mobility was
defined as the maximal range of lumbar flexion and extension. It
was measured by double inclinometer while the patients were
standing and bending forward and upward. Sacral inclination angle
was measured between the vertical line and a line drawn tangential
to the posterior border of the S1 vertebra. The LSA was subtended
by lines drawn across the upper border of the sacrum and the lower
border of the L5 vertebra. The SHA was measured between a
horizontal line and a line drawn tangentially to the upper border of
the sacrum. Measurement of the angles is shown in Fig. 1.

The means and standard deviations of all angles and the ranges
of lumbar flexion and extension were calculated. Statistical differ-
ences between the angles of both groups were calculated by Mann-
Whitney U test. Correlation of spinal mobility with the angles of
lumbar spine was assessed by Spearman’s correlation analysis in
SPSS for Windows, version 6.0.

Results

The mean age of the CLBP patients (30 female, 20 male)
was 40.3±8.2 years, and that of the ALBP patients (25
female, 25 male) was 42.7±7.9 years. No significant
differences in age, gender, and lumbar spine angles were
observed between these groups ( P >0.05).

Sacral inclination angle

The SIA value was significantly higher and correlated
withmaximal range of lumbar extension inCLBPpatients
( P<0.005, r=0.32). We also observed that these angles
were generally greater in females than in males.

Lumbosacral angle

There was no statistical difference in LSA between acute
and chronic LBP patients ( P >0.05). However, females
had greater LSA in both groups. No relationship between

LSA and the range of motion of lumbar extension and
flexion was found in both groups ( P >0.05).

Sacral horizontal angle

Sacral horizontal angle was not age- or gender-related.
There was no observable difference between the two
groups and no correlation with lumbar flexion and
extension for men or women.

The results of the lower lumbar spine angles in acute
and chronic LBP patients are shown in Table 1. Corre-
lations of lumbar lordosis angles with the maximal
ranges of lumbar flexion and extension for both groups
are shown in Table 2.

Discussion

Different authors measured the lumbar spine angles with
various methods. The changes in LSA and SIA and the
curvature of the lumbar spine during aging were
reported before. There is great agreement that females
have greater angles than males [6, 7, 8].

Kendall et al. determined that, because of the muscle
balance between the back/hip muscles and abdominal
muscles in standing position, lumbar lordosis should be
associated with pelvic inclination [9].In contrast, Walker
et al. found a weak relationship between lumbar lordosis
and pelvic inclination in standing position in asymp-
tomatic patients [10]. Youdas et al. observed that gender
correlated highly with pelvic inclination and lumbar

Fig. 1 Methods of measuring sacral inclination and the lumbosa-
cral and sacral horizontal angles

Table 1 Sacral inclination, lumbosacral, and sacral horizontal
angles for both groups (means ± standard error). SIA sacral incli-
nation angle, LSA lumbosacral angle, SHA sacral horizantal angle

Acute low back
pain (n=50)

Chronic low back
pain (n=50)

P

Female Male Female Male

SIA 37.0±3.2� 22.4±1.6� 46.3±4.7� 34.4±3.3� <0.05
LSA 17.2±2.3� 15.3±1.1� 17.4±1.3� 15.6±0.8� >0.05
SHA 14.3±3.1� 12.5±0.9� 15.4±1.5� 14.7±0.7� >0.05

Table 2 Correlations of the lumbar lordosis angles with maximal
range of motion of lumbar flexion and extension in chronic and
acute low back pain patients. SIA sacral inclination angle, LSA
lumbosacral angle, SHA sacral horizantal angle, r correlation
coefficient according to Spearman’s correlation

Acute low back pain Chronic low back pain

Flexion Extension Flexion Extension

SIA (r) 0.19* 0.13* 0.22* 0.40**
LSA (r) 0.17* 0.20* 0.15* 0.22*
SHA (r) 0.15* 0.14* 0.21* 0.19*

*P>0.05
**P<0.05
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lordosis but found no correlation of lumbar lordosis
with abdominal muscle performance in either males or
females [11]. They examined CLBP patients and
reported an association between lumbar extension and
lumbar lordosis in males [12].

In our study, correlations were found between
SIA and lumbar extension in both males and females.
However, an increase in LSA was expected in CLBP
patients, but we could find no difference in LSA for both
groups

Hansson et al. evaluated the relationships between the
extent of lumbar lordosis in asymptomatic, acute, and
chronic LBP patients. No difference was observed
between the groups, except in gender [5]. Some other
investigators also could find no differences in lumbar
lordosis and pelvic inclination between asymptomatics
and CLBP patients [13, 14]. Some researchers compared
lordotic measurements of normal, chronic, and ALBP
patients and reported that patients with CLBP had
hypolordosis, whereas the acute back pain group was
hyperlordotic, with the largest L1–5 angle, Cobb angle,
Ferguson’s angle, and pelvic tilt angle [15]. Jackson et al.
reported that lumbar lordosis was significantly lower
and not age- or gender-related in chronic back pain
patients [3]. The lumbar lordosis angles were related to
each other.

As lumbar lordosis increases, sacral inclination and
lumbosacral and sacral horizontal angles also increase.
However, studies that examined the relationships
between lumbar lordosis angles in chronic back pain
patients showed different results on this process. Koro-
vessis et al. found that sacral inclination correlated with
thoracic kyphosis and lumbar lordosis and that it also
decreased as lumbar lordosis decreased [16]. He also
reported that L5–S1 segmental lordosis was greater in
chronic back pain patients [17]. We only found that the
SIA was larger in CLBP patients and that there was a
relationship between this angle and maximal range of
lumbar extension for both males and females.

Various studies examined the changes in range of
motion of lumbar flexion and extension in chronic back
pain patients. Some authors reported no difference from
controls in the range of lumbar flexion in CLBP
patients. Some investigators noted decreased lumbar
extension range in male CLBP patients [12, 14]. We
found this decrease in both males and females.

Changing lumbar lordosis seems to depend on the
abdominal muscles, back muscles, and pelvic/back
ligament function and tonus. Acute LBP is a temporary,
painful disorder that limits patients’ activities but
mostly plays a role in the disease chronicity. Changes in
lumbar lordosis angles may affect the diagnosis and
treatment in LBP patients and also affect the planning
of a proper exercise program for the back or abdominal
muscles.

In this study, abdominal muscle force and function
were not examined. We only conclude that the SIA is
greater in CLBP patients. This angle is mostly related
with spondylolisthesis and isthmic pathologies. It also

increases and thus correlates with the maximal range of
lumbar extension. Probably there will be isthmic
pathologies or silent spondylolisthesis in the L5–S1
region that we cannot determine in lateral radiographs.
Also, chronic back pain makes a chronic muscle strain
that may result in a vertical position of the sacrum. This
may cause additional facet joint problems, spinal ste-
nosis, and limitation in lumbar extension. These condi-
tions should be taken into consideration while preparing
a proper exercise program.

Additional research should be helpful in confirm-
ing the relationships between lumbar spine angles and
LBP.
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