Korean ] Pain 2021;34(4):454-462
https://doi.org/10.3344/kjp.2021.34.4.454
PISSN 2005-9159 eISSN 2093-0569

KJP

Clinical Research Article

’ '.) Check for updates ‘

Factors associated with paravertebral muscle cross-sectional area
in patients with chronic low back pain

Damla Cankurtaran®, Zeynep Aykin Yigman?®, and Ebru Umay®

'Department of Physical Medicine and Rehabilitation, University of Health Sciences Diskapi Yildirim Beyazit Training and Research Hospital,

Ankara, Turkey

*Polatlh Duatepe State Hospital, Physical Medicine and Rehabilitation Clinic, Ankara, Turkey

Received May 3, 2021
Revised July 2, 2021
Accepted July 6, 2021

Handling Editor: Yeon-Dong Kim

Correspondence

Damla Cankurtaran

Department of Physical Medicine and
Rehabilitation, University of Health
Sciences Diskapi Yildirim Beyazit
Education and Research Hospital, 06080
Altindag- Ankara, Turkey

Tel: +90-5054558101

Fax: +90-312-318-6690

E-mail: damlacengizftr@gmail.com

Background: This study was performed to reveal the relationships between the
cross-sectional areas (CSAs) of the paraspinal muscles and the severity of low back
pain (LBP), including the level of disability.

Methods: This single-center cross-sectional study was conducted on 164 patients
with chronic LBP. The effects of demographic characteristics, posture, level of physi-
cal activity, disc herniation type, and sarcopenia risk on the CSAs of paraspinal
muscles were evaluated along with the relationship between the CSAs and severity
of pain and disability in all patients. The CSAs of paraspinal muscles were evaluated
using the software program Image J 1.53.

Results: A negative significant correlation was found between age and the paraspi-
nal muscle’s CSA (P < 0.05), whereas a positive correlation was present between
the level of physical activity and the CSA of the paraspinal muscle at the L2-3 and
L3-4 levels. The CSAs of paraspinal muscles in patients with sarcopenia risk was
significantly lower than those in patients without sarcopenia risk (P < 0.05). The
CSAs of paraspinal muscles at the L2-3 and L3-4 levels in obese patients were sig-
nificantly higher than those in overweight patients (P = 0.028, P = 0.026, respec-
tively). There was no relationship between the CSAs of paraspinal muscles and pain
intensity or disability.

Conclusions: Although this study did not find a relationship between paraspinal
CSAs and pain or disability, treatment regimens for preventing paraspinal muscles
from atrophy may aid pain physicians in relieving pain, restoring function, and pre-
venting recurrence in patients with chronic LBP.

Key Words: Exercise; Gender; Low Back Pain; Magnetic Resonance Imaging; Muscu-
lar Atrophy; Obesity; Pain Management; Paraspinal Muscles; Sarcopenia; Vitamin D.

INTRODUCTION

Low back pain (LBP) is one of the most common reasons
why individuals visit hospitals [1]. If pain in the low back
lasts for more than three months, this condition is gener-
ally defined as chronic LBP. Chronic LBP causes disability,

absences from the work force, and economic loss [2]. De-
spite today’s advanced diagnostic methods, the underlying
etiology cannot be elucidated in most patients with chron-
ic LBP, and these cases are identified as nonspecific LBP
[3]. Structural changes in one or more of the facet joints,
intervertebral discs, ligaments, and paraspinal muscles
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are thought to be factors underlying the etiology of non-
specific LBP [4]. Thus, clarifying the underlying etiology in
nonspecific LBP is very important to create specific treat-
ment protocols [3].

Paraspinal muscles are essential structures for the lum-
bar region’s stability, balance, and motor control [1,3],
because they have been considered dynamic stabilizers,
providing stability to the movement of the spinal units.
In patients with chronic LBP, their paraspinal muscles
could have macroscopic (atrophy) and microscopic (fatty
infiltration) changes [5,6]. While atrophy is the decrease of
the cross-sectional area (CSA) in the paraspinal muscles,
fatty infiltration occurs when muscle tissue is replaced
by fatty tissue [7]. Disuse, muscle denervation, and reflex
inhibition have been suggested as possible mechanisms
for muscle atrophy in patients with LBP [8]. The CSAs of
the paraspinal muscles have been shown to correlate with
muscle strength [1]. The muscle strength imbalance that
develops due to atrophy in the paraspinal muscles can
cause the kinetic imbalance of the spine [1]. However, it is
still unclear whether structural changes in the paraspinal
muscles are the cause or consequence of LBP.

Nonetheless, a limited number of studies have inves-
tigated the factors that may affect the CSAs of paraspinal
muscles, especially in terms of how the CSA may be de-
creased in patients with chronic LBP in comparison with
individuals in control groups or how it may be decreased
on the painful side in comparison to the side without pain
[9-11]. Therefore, in this study, we aimed to examine the
relationship between the CSA of paraspinal muscle, as
well as age, sex, body mass index (BMI), level of physical
activity, risk of sarcopenia, posture, and type of disc her-
niation. This study was also performed to examine the ef-
fect of muscle CSAs on the severity of LBP and disability.

MATERIALS AND METHODS
1. Ethical statement

This study was approved by the local institutional eth-
ics committee of University Health of Scienc e Diiskapi
Education and Research Hospital (DERH 2021-106-18),
and was conducted in accordance with the Declaration of
Helsinki guidelines. Informed consent was obtained from
each participant before starting data collection.

2. Study setting and participants
This single-center cross-sectional study was conducted

on 164 patients with chronic LBP who were admitted to
our physical medicine and rehabilitation outpatient clinic
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between May 2020 and October 2020. Patients between
the ages of 18-65, with LBP for more than 3 months, who
were ambulatory with or without a walking stick, and who
could speak Turkish, in order to complete the question-
naires, were included. Patients who had received physical
therapy or injection for low back in the previous 6 months;
patients with inflammatory, severe metabolic, endocrine,
cardiovascular, pulmonary, genitourinary, gastrointesti-
nal, and progressive or non-progressive central or periph-
eral neurological diseases; and patient who had a history
of spinal cord compression or radiculopathy, spinal struc-
tural deformity, lumbar instability, trauma to the lumbar
region, osteoporotic fracture, lumbar surgery, malignancy,
pregnancy, or lactation were excluded from the study.

3. Demographic characteristics

Data pertaining to age, gender, BMI (kg/cm?), additional
comorbidity, and 25-dihydroxyvitamin D, (25 [OH] D,) lev-
els were collected. The patients were divided into 3 groups
in terms of BMI according to the World Health Organi-
zation’s classification: normal, 18.50-24.99; overweight,
25.00-29.99; and obese, > 30 [12]. The patients were divided
into two groups according to their 25 (OH) D, levels: < 20
ng/mL and > 20 ng/mL [13].

4, Radiological evaluation

The CSAs of the paraspinal muscles were calculated for
each patient at the middle point of the L2-3, L3-4, L4-
5, and L5-S1 intervertebral discs by magnetic resonance
imaging (MRI) slice as cm®, similar to previous stud-
ies [5]. All calculations were done using a 1.5 Tesla MRI
scanner (Siemens Medical Systems, Erlangen, Germany)
with 5 mm slice thickness and a close polygon region-of-
interest tool. The Image J 1.53 software program (produced
by Wayne Rasband, United States National Institutes of
Health, Bethesda, MD) was used to trace the contour of
the muscles of interest on axial T2-weighted MRI images
for all CSA measurements. To determine the CSA of the
muscle, its location of attachment with the fascia was
manually marked using a freehand selection pointer and
a touch screen pen on the touch screen monitor. The soft-
ware automatically measured the area [1,10,14]. We chose
to examine muscle CSA on the right side for standardiza-
tion purposes (Fig. 1). The CSA measurements were made
by two different clinicians, who were unaware of the clini-
cal evaluation, and then the two measurements were com-
pared and a value was recorded. Additionally, the type of
disc herniation was evaluated as normal, bulging, protru-
sion, extrusion, or sequestration with MRI views [15].
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Fig. 1. A measurement trace around the cross-sectional area of the
paraspinal muscle at the L4-5 level of spine using Image J software pro-
gram (produced by Wayne Rasband, United States National Institutes of
Health, Bethesda, MD).

5. Measurements

Pain intensity, disability, posture, physical activity level,
and sarcopenia risk were evaluated in all patients.

6. Pain intensity-disability

Pain intensity was evaluated using the 100 mm visual ana-
log scale. The disability levels of the patients were mea-
sured using the Quebec Back Pain Disability Scale, which
is a condition-specific questionnaire consisting of 20 ques-
tions scored between 0 and 5 points. High scores indicate
high disability [16].

7. Posture

The patients’ posture was evaluated using the New York
Posture Rating (NYPR). By assigning scores between 0 and
100, the NYPR scale evaluates body segment images; back
views of the head, shoulders, spine, hips, and feet; and lat-
eral (left side) views of the neck, upper back, trunk, abdo-
men, and lower back. Low scores indicate poor posture [17].

8. Physical activity

The International Physical Activity Questionnaire - Short
Form was applied to assess the physical activity status of
the patients. This scale, which evaluates the intensity of
physical activity and sitting time as part of people’s daily
lives, is used to estimate the total physical activity in MET-
min/week and time spent sitting [18]. According to their
physical activity levels, the patients were divided into 3
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groups including sedentary, minimally active, and very
active individuals [19].

9. Risk of sarcopenia

A simplified screening tool was used to assess and screen
for the risk of sarcopenia (SARCF), which can affect muscle
mass. SARC-F is a self-administered questionnaire used to
determine the level of difficulty experienced along 5 com-
ponents: strength, assistance in walking, getting up from
a chair, climbing stairs, and falling. The total score ranges
from 0 to 10. Patients with a SARC-F score of > 4 are con-
sidered ‘at risk for sarcopenia’ [20].

10. Comparisons

After the patients’ clinical evaluation and radiological
measurements, the relationship between the CSAs of para-
spinal muscles at L2-3, L3-4, L4-5, L5-S1 levels were exam-
ined. The evaluation parameters and the effect of the CSAs
of the paraspinal muscles on pain and disability were also
investigated.

11. Statistical analysis

Data were analyzed using the SPSS ver. 22.0 (IBM Co.,
Armonk, NY). The variables were investigated using visu-
als (histograms and probability plots) and a Kolmogorov-
Smirnov test to determine whether they were normally
distributed. In reporting descriptive statistics, the data
were expressed as mean + standard deviation and median
(minimum-maximum) for continuous variables and as
frequency and percentage (%) for nominal and categorical
variables. Spearman and Pearson correlation tests were
used to examine the relationship between demographic,
clinical, radiologic characteristics, and paraspinal CSAs.
One-way analysis of variance tests were used to compare
paraspinal CSAs among the patients’ physical activity
level and BMI status. When an overall significance was
observed, pairwise post-hoc tests were performed using
Tukey’s or Tamhane tests. The differences in paraspinal
CSAs between genders, between patients with sarcopenia
risk and normal patients, and between patients with dif-
ferent 25 (OH) D, levels were analyzed using independent
samples t-tests. Using age as a covariant factor, the dif-
ferences of paraspinal CSAs between women and men;
patients with different physical activity levels: healthy
weight, overweight and obese patients; patients with and
without the risk of sarcopenia; and patients with differ-
ent 25-(0OH) D, levels were examined using the analysis of
covariance (ANCOVA) tests. BMI was taken as a covariant
factor, and the differences between paraspinal the CSAs
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Table 1. General characteristics of the patients

Variable Value (n = 164)
Age (yr) 415+ 13.7
Sex
Female 104 (63.4)
Male 60 (36.6)
BMI (kg/cm?) 272+48
Normal 57 (34.8)
Overweight 66 (40.2)
Obese 41 (25.0)
Presence of comorbidity 61 (37.2)
NYPRS 80.0 (50.0-100.0)
QBPDS 44.23 + 16.04
VAS 589+159
IPAQ (met/week) 990.0 (132.0-29,790.0)
Sedentary 71(43.3)
Minimally active 43(26.2)
Very active 50 (30.5)
SARC-F 4.0 (0-8)
Normal 82 (50.0)
Sarcopenia likely 82 (50.0)
25 (OH) D, (ng/mL) 13.21 +5.47
<20 51(31.1)
>20 113 (68.9)

Values are presented as mean + standard deviation, number (%), or me-
dian (minimum-maximum).

BMI: body mass index, NYPRS: New York Posture Rating Scale, QBPDS:
Quebec Back Pain Disability Scale, VAS: visual analog scale, IPAQ: Inter-
national Physical Activity Questionnaire - Short Form, SARC-F: Screening
tool for sarcopenia (Strength, Assistance walking, Rising from a chair,
Climbing stairs, and Falls), 25 (OH) D,: 25-dihydroxyvitamin Ds.

of the two genders were examined using ANCOVA. The
effects of lumbar paravertebral CSAs on pain severity and
disability were examined using univariate linear regres-
sion analysis. For statistical significance, a value of P < 0.05
was accepted.

RESULTS

The general characteristics of the patients are shown in
Table 1, and the correlations between the CSAs of the para-
spinal muscles and patient demographics, as well as clini-
cal and radiological characteristics are shown in Table 2.
A negative significant correlation was found between age
and the CSA at the L2-3, L3-4, L4-5 and L5-S1 levels (r =
-0.225, P = 0.004; r =-0.231, P = 0.003; r = -0.256, P = 0.001;
and r = -0.335, P = 0.001, respectively) (Table 2). A positive
correlation was found between physical activity level and
the CSA at the L2-3 and L3-4 levels, and a negative signifi-
cant correlation was found between the risk of sarcopenia
and the CSA at the L4-5 level (r = 0.282, P = 0.001; r = 0.178,
P =0.023; and r = -0.166, P = 0.034, respectively) (Table 2).
No significant correlation was found between the type of
disc herniation and the CSAs of the paraspinal muscles
(P, =0.716, P,;, = 0.859, P,, . = 0.975, P,. ¢, = 0.987, Table
2).

The levels of the paraspinal muscles’ CSAs at L2-3 and
L3-4 in male patients were significantly higher than those
in female patients (P = 0.001, P = 0.001, respectively, Table
3). No differences were found between genders at the L4-5
and L5-S1 levels (P = 0.534, P = 0.965, respectively). The re-

Table 2. Correlation between paraspinal muscle CSAs and demographic, clinic, and radiologic characteristics of patients

1213 L3-L4 L4-L5 L5S1

Variable CSA (cm?) CSA (cm?) CSA (cm?) CSA (cm?)

r/P value r/P value r/P value r/P value
Age -0.225/0.004° -0.231,/0.003" -0.256,/0.001° -0.335/0.001°
BMI (%) 0.108/0.168° 0.110/0.162° 0.027/0.727° -0.020/0.797°
NYPRS -0.058/0.462° -0.085/0.277° -0.041,/0.601° -0.044/0.576"
QBPDS -0.130/0.098° -0.095/0.227° -0.065/0.409" -0.029/0.716"
IPAQ 0.282/0.001° 0.178/0.023° 0.084/0.283" 0.028/0.719°
SARCF -0.071/0.369" -0.099/0.206° -0.166/0.034° -0.149/0.057°
25 (OH) D vitamin 0.034/0.694 0.035/0.688 -0.076/0.385 -0.117/0.179

MRI disc herniation level

L1-L2 0.063/0.426" 0.006/0.943" -0.009/0.906° -0.039/0.624°
L2-L3 0.022/0.784° 0.012/0.879" -0.057/0.466" -0.066/0.388"
L3-L4 0.038/0.628" 0.076/0.333" -0.003/0.970° -0.087/0.267"
L4-15 0.037/0.640° 0.062/0.430" -0.042/0.595° -0.108/0.170°
L5-51 0.055/0.483" 0.029/0.713" -0.038/0.632° -0.078/0.321°

CSA: cross sectional area, BMI: body mass index, NYPRS: New York Posture Rating Scale, QBPDS: Quebec Back Pain Disability Scale, IPAQ: International
Physical Activity Questionnaire - Short Form, SARC-F: Screening tool for sarcopenia (Strength, Assistance walking, Rising from a chair, Climbing stairs, and
Falls), 25 (OH) D: 25-dihydroxyvitamin D, MRI: magnetic resonance imaging, r: correlation coefficient.

°P was calculated using Pearson correlation test. °P was calculated using Spearman correlation test, bold values show statistical significance (P < 0.05).
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Table 4. Association between lumbar paraspinal muscle cross-sectional
area and low back pain intensity and disability (n = 164)

Univariate regression coefficient
(95% confidence interval)

Paraspinal
muscle cross-
sectional area

VAS scores QBPDS scores

L2-L3CSA(cm?) -0.081(-1.622/0.508) -0.102 (-1.820/0.370)
L3L4CSA(cm?)  0.024 (-0.745/1.014) -0.044 (-1.163/0.648)
L4-L5CSA (cm?) -0.057 (-1.413/0.654) -0.037 (-1.324/0.808)
L5-S1CSA(cm?)  0.006 (-0.711/0.765) -0.036 (-0.837/0.583)

CSA: cross sectional area, VAS: visual analog scale, QBPDS: Quebec
Back Pain Disability Scale.

sults revealed that BMI did not affect the statistical results
of the paraspinal muscles’ CSAs difference between males
and females. A statistically significant difference was
found between normal, overweight, and obese patients
regarding the CSA at the L2-3 level (P = 0.037). This dif-
ference was determined to be due to the fact that the CSA
was significantly higher at the L2-3 level in obese patients
compared to overweight patients (P = 0.028). When the ef-
fect of age was not taken into consideration, CSAs at the
L3-4 level in obese patients were found to be significantly
higher than those in overweight patients (P = 0.026, Table
3). No differences were found between patients with 25
(OH) D, levels below and above 20 ng/mL regarding the
paraspinal muscle CSAs (P, ; = 0.817, P;;, = 0.687, P,, s =
0.875, P, = 0.587) (Table 3). Significant differences were
found in the CSAs of paraspinal muscles at the L2-3 and
L3-4 levels between sedentary, minimally active, and very
active individuals (P = 0.009 and P = 0.046, respectively)
(Table 3). These differences were evident between seden-
tary and very active individuals (P = 0.006). There were no
statistical significances in paired group comparisons of
sedentary, minimally active, and very active individuals
regarding the L3-4 level. When the effect of age was re-
moved, while there was a significant difference in the CSA
of the paraspinal muscles at L2-3 according to different
physical activity levels (P = 0.038), no significant difference
was found the L3-4 level (P = 0.113). When the effect of age
was removed, patients who had a risk of sarcopenia were
found to have significantly lower CSAs at the levels than
those who did not have a risk of sarcopenia (P = 0.046, P =
0.009, P = 0.001, and P = 0.019, respectively) (Table 3). No
relationship was found between the CSAs of the paraspi-
nal muscles and pain intensity or disability (P,,, = 0.071,
P,,,=0.097,P,,.=0.095,P,.  =0.387) (Table 4).

DISCUSSION

The present study tried to examine factors affecting the
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CSAs of paraspinal muscles and the relationship between
the CSA of the paraspinal muscles and pain intensity and
disability in patients with chronic LBP. In patients with
chronic LBP, the CSA of the paraspinal muscles was found
to decrease with increasing age, and it may increase with
an increased level of physical activity. The CSAs of the
paraspinal muscles in female patients were lower than
those in male patients, and the CSAs were found to be
higher in obese patients compared to overweight patients.
This study also found that a high degree of atrophy could
develop in the paraspinal muscles in patients with sarco-
peniarisk in comparison with patients without sarcopenia
risk. However, posture, 25 (OH) D, levels, and the type of
disc herniation were not found to be influential factors on
the CSAs of paraspinal muscles. No relationship was found
between the paraspinal muscles CSA and pain intensity or
disability. To date, it is unclear whether structural changes
in the lumbar musculature are the cause or the result of
nonspecific LBP. However, information on whether struc-
tural muscle changes occur and how the back muscles
specifically change in LBP is essential for preventing and
treating nonspecific LBP [6].

Many studies have shown that the quality and CSAs of
the paraspinal muscles decrease with age [10,21-23]. In
elderly patients, the fat/muscle ratio was found to increase
with a decrease in the CSAs of the paraspinal muscles
[10]. The decrease in muscle mass, strength, and function
that accompanies aging is defined as sarcopenia [20]. Sar-
copenia was found to be significantly higher in patients
with chronic LBP than in those without chronic LBP [24].
In the present study, we found that the CSAs of the para-
spinal muscles decreased with age, and individuals who
were at risk for sarcopenia were found to have lower CSAs
than normal individuals. Pain physicians should consider
that sarcopenia or muscle atrophy may develop in the
paraspinal muscles with aging, and patients with chronic
LBP should be evaluated for sarcopenia, and precautions
should be taken.

In the previous studies, the CSAs of the paraspinal mus-
cles in male patients were significantly higher than those
in women [21], which matches our results. This result
can be attributed to the fact that men have more muscle
mass than women, not only in patients with chronic LBP,
but also across the whole population. The greater levels
of muscle mass in men are due to hormonal difference
between the sexes [25]. A study found that the CSA of para-
spinal muscle was significantly higher in obese patients
than in overweight and normal patients [10]. In the pres-
ent study, we found that the CSA of paraspinal muscle was
significantly higher at the L2-3 and L3-4 levels in obese
patients than in overweight patients. Similar to our study,
some previous studies have reported that there may be

Korean J Pain 2021;34(4):454-462
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fat accumulation in the paraspinal muscles as in all the
body’s muscles in obese patients; however, the last two
vertebral levels are not affected by this fat accumulation
[26]. With an increase in BMI, the fat content of the para-
spinal muscles was found to increase and the density was
found to decrease [6]. Although muscle CSAs increase due
to fat accumulation in the attached paraspinal muscles in
obese patients, there may be a decrease in muscle strength
[27]. The reason that the increase in BMI found in previ-
ous studies is strongly associated with the increase in
the prevalence of LBP can be attributed to the changes in
muscle morphology, and hence muscle strength, due to
increased BMI and fat accumulation [27,28]. However, we
did not evaluate the density of the muscles in our study,
but only the CSA. To further investigate this topic, future
studies examining the effect of BMI on paraspinal muscle
morphology, pain intensity, and disability in patients with
chronic LBP can evaluate the density of the paraspinal
muscles together with the CSA.

Our study did not find a relationship between the type
of disc herniation and the mass of paraspinal muscle. A
few studies have examined whether changes in the para-
spinal muscles are associated with structural changes in
the spine [26,29]. One study found a significant association
between atrophy of the multifidus muscle caused by nerve
root compression, herniated nucleus pulposus, and the
number of degenerated discs [29]. A computed tomography
study found a density change in the paraspinal muscles in
patients with lumbar vertebral facet joint osteoarthritis,
spondylolisthesis, and disc narrowing [26]. In previous
studies, atrophy of the multifidus muscle was found in
patients with radiculopathy, due to unilateral disc hernia-
tion in comparison with the opposite side [30,31]. Previ-
ous studies have produced conflicting results regarding
the relationship between the type of disc herniation and
the CSA of the paraspinal muscles, and more studies are
needed to evaluate this relationship.

Unfortunately, this study did not find any relationship
between 25 (OH) D, levels and the paraspinal muscle’s
CSA. However, vitamin D is one of the critical multifunc-
tional mediators in skeletal muscle. In individuals with
vitamin D deficiency, the activity of antioxidant enzymes
decreases and muscles face more oxidative stress. Vita-
min D protects muscles from atrophy [32]. More research
is needed to investigate the relationship between vitamin
D and the CSAs of the paraspinal muscles. A recent sys-
tematic review showed that people with chronic LBP had
similar physical activity levels compared to healthy con-
trols [33]. Physical activity is an important mediator of the
connective tissue in skeletal muscle. Physical activity in-
creases collagen synthesis in the short term and prevents
fibrosis due to age in the long term [34]. In the present
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study, physical activity level was found to be an influential
factor on the CSAs of the paraspinal muscles in patients
with nonspecific chronic LBP.

In a recent MRI study, the CSAs of multifidus or erec-
tor spine muscles were not found to be associated with
the intensity of pain or disability [7]. In a comprehensive
review, it was reported that no relationship was found
between paraspinal muscles’ CSAs and pain intensity in
older adults [35]. While no relationship was found between
pain and CSAs in patients with acute LBP, a negative rela-
tionship was found between pain and the CSAs in patients
with chronic LBP lasting more than 12 months. In the
present study, no relationship between the CSAs of the
paraspinal muscle and pain intensity or disability could
be found. Muscle inhibition and atrophy may directly re-
sult from pain, as pain-related nerve inhibition reduces
lumbar muscle activity to prevent tissue damage [36].
Moreover, LBP is likely to cause changes in neuromus-
cular function, which cause changes in muscle histology
that appear as atrophy [37]. Fat infiltration replaces muscle
with fat, and changing muscle function may not alter mus-
cle CSA [26,38]. The present study did not find a decrease
in muscle CSAs. This result may due to its small sample
size. Although we did not find any relationship between
the CSA and pain or disability, clinicians such as pain phy-
sicians who deal with chronic LBP in their daily practice
should consider the possibility of structural changes in the
paraspinal muscles. Treatment regimens for paraspinal
muscles may aid pain physicians in relieving pain, restor-
ing function, and preventing recurrence in patients with
chronic LBP. Studies with larger samples are needed to
evaluate the relationship between CSAs in the paraspinal
muscles and pain and disability.

Liminations of the present study include its cross-sec-
tional design, the lack of a quantitative method to evaluate
sarcopenia, as well as the fact that macroscopic or micro-
scopic changes such as fatty infiltration beside the CSAs of
the paraspinal muscles were not examined.

In conclusion, this study found that muscle mass de-
creases in less physically active patients, patients with
sarcopenia risk, and older patients, and an association
between back pain and CSA was not found. Although no
relationship between the CSAs of the paraspinal muscles
and pain or disability were found in this study, treatment
regimens for preventing paraspinal muscles from atrophy
may aid pain physicians in relieving pain, restoring func-
tion, and preventing recurrence in patients with chronic
LBP. Prospective studies should consider including larger
numbers of participants and using more quantitative
methods to evaluate the factors affecting the morphology
of paraspinal muscles and the relationship between the
morphology of the paraspinal muscles and disability re-
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sulting from pain in patients with chronic LBP.
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