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The association of total body composition with trunk strength,
pain and disability in patients with lumbar osteoarthritis

Asociacion de la composicion corporal total con la fuerza del tronco, el dolor y la
discapacidad en pacientes con espondiloartrosis lumbar
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Abstract

Background: Variations in body composition among patients with lumbar osteoarthritis may influence pain and disability.and
muscle strength. Objective: To analyze the relationship between body composition with pain, disability and muscle strength,
in patients with lumbar osteoarthritis. Methods: Pilot study in patients older than 50 years of age, with chronic low back-pain
and lumbar osteoarthritis, who agreed to participate through informed consent. We excluded patients with diabetes mellitus,
depression, anxiety, inflammatory arthropathies, vertebral fractures, idiopathic scoliosis, spinal surgery, heart disease. lor
hypertension, radiculopathy or neurogenic claudication. Data on evolution time, body composition (total body fat and muscle
mass), trunk strength, pain (numerical rating scale), and disability (Roland Morris questionnaire) were collected. Mann-Whit-
ney U-test and Spearman correlations were performed. Results: 27 patients (18 women and 9 men) aged 58.59 + 6.98 years.
Negative correlations between muscle mass with pain (rho: —0.63, p = 0.001) and strength (flexors rho: -0.42, p =-0.02;
extensors rho: -0.50, p = 0.007) were found, without correlation with disability. No correlations of fat mass with pain or disa-
bility were found. Conclusion: Decreased of muscle mass were associated with higher pain scores without influencing: the
disability in patients with lumbar osteoarthritis.
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Resumen

Introduccion: Las alteraciones en la composicion corporal total podrian influir sobre la fuerza, el dolor y la discapacidad en
pacientes con espondiloartrosis lumbar. Objetivo: Analizar la asociacion de la composicion corporal total con la fuerza mus-
cular del tronco, el dolor y la discapacidad en pacientes con espondiloartrosis lumbar. Método: Estudio piloto en mayores de
50 afios con dolor crénico de espalda baja y espondiloartrosis lumbar. Se excluyeron pacientes con diabetes mellitus, depre-
sion, ansiedad, artropatias inflamatorias, fracturas vertebrales, escoliosis, cirugias de columna, cardiopatias, hipertension ar-
terial, radiculopatia o claudicacion neurogénica. Se recolectaron datos sobre tiempo de evolucion, composicion corporal (masa
grasa y muscular total), fuerza del tronco (isocinesia), dolor (escala numérica verbal) y discapacidad (Roland Morris). Anélisis
estadistico con U de Mann-Whitney y correlaciones de Spearman. Resultados: 27 pacientes (18 mujeres y 9 hombres)-con
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edad de 58.59 + 6.98 afos. La masa muscular total se asocio con el dolor (rho: —0.63, p = 0.001) y con la fuerza del tronco
(flexores rho: -0.42, p = 0.02; extensores rho: —0.50, p = 0.007), sin correlacion con la discapacidad. No se encontrg corre-
lacion de la masa grasa con ninguna de las variables. Conclusion: La disminucion de la masa muscular se asocia cén el
dolor, pero no con la discapacidad, en pacientes con espondiloartrosis lumbar.

PALABRAS CLAVE: Composicion corporal. Fuerza. Dolor. Discapacidad. Espondiloartrosis lumbar.

|ntroduction

Spinal osteoarthritis refers to degenerative changes
that occur in the vertebral column as a consequence
of osteoarthritis. It is one of the main causes of chron-
ic low back pain and disability in individuals older than
50 years'.

Spinal osteoarthritis primarily affects the facet joints
(zygapophysial joints), although often it is found as-
sociated with intervertebral disc degeneration and is
one of the main risk factors for subsequent facet joint
degeneration??®,

Up to 67% of people older than 50 years have lum-
bar spine osteoarthritis on imaging exams, but not
everyone experiences pain or functional limitation,
and even clinical manifestations vary from one subject
to another without a direct relationship with the degree
of osteoarthritis present*®.

A possible explanation for these clinical variations
is the presence of alterations in total body composi-
tion (TBC) of individuals affected by lumbar osteoar-
thritis, primarily those related to changes in adipose
and muscle tissues.

There are studies that have shown an association
of aging-related morbidity and mortality with TBC al-
terations®”. Similarly, some studies in specific patholo-
gies, such as knee osteoarthritis, have suggested that
TBC alterations can act as risk factors that are inde-
pendent of mechanical loading of joints, which modify
the pain experienced, functionality and clinical course
of the disease’®.

Recently, a study was published that found an as-
sociation between the degree of fat infiltration in
paraspinal muscles and the degree of lumbar osteoar-
thritis, but clinical variables such as pain or the degree
of disability experienced by patients with lumbar osteo-
arthritis were not taken into account in this study'.

Currently, there is no information available on the
association between TBC alterations and pain and
functional disability in patients with chronic pain sec-
ondary to lumbar osteoarthritis and, therefore, the
purpose of the present study was to carry out a pre-
liminary analysis of these issues.

Method

A pilot study was conducted, with non-probabilistic
convenience sampling in subjects older than 50 years,
of either gender, with radiographic diagnosis of lumbar
osteoarthritis and presence of chronic lumbar paini(more
than 3 months’ evolution), who were under the care of
the spine rehabilitation department of the Luis Guillermo
Ibarra Ibarra National Rehabilitation Institute.

The protocol of this research was previously<ap-
proved and registered by the Institutional Research
Committee, with registration number 69/15. All patients
participated voluntarily, with the signature of an-in-
formed consent document being obtained for.%his
purpose.

For radiographic diagnosis, the presence of at least
two functional lumbar spine segments with findings
suggestive of facet osteoarthritis (joint space reduction,
sclerosis, osteophyte formation) was considered;: in-
cluding data consistent with disc degeneration (interso-
matic space reduction and vertebral platform
sclerosis).

Patients with comorbidities such as diabetes melli-
tus, depression, anxiety, inflammatory rheumatic
conditions, history of vertebral fractures, idiopathic
scoliosis, previous spine surgeries, ischemic| heart
disease or uncontrolled high blood pressure, as well
as those with clinical data consistent with acutesra-
dicular involvement or lumbar stenosis (neurogenic
claudication), were excluded.

Data on age and time of evolution were collected.
Pain was assessed using the verbal numerical scale,
asking the patient to choose the number that best
represented the pain experienced within the previous
7 days, with 0 being considered as no pain and 10 as
the worst possible pain. To assess disability, the-Ro-
land-Morris questionnaire, which is a 24-item, self-
applicable instrument that reflects the limitations in
daily life activities associates with chronic lower back
pain, was applied. Total score can range from 0<(no
disability) to 24 (maximum disability).

To assess the strength of the trunk muscles, concen-
tric isokinesia tests were performed on a CON-TREX
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dynamometer using the following protocol: after
submaximal aerobic warming consisting of 5-minute free
walk, the subject was placed in up right standing position
on the platform of the dynamometer, verifying the correct
sagittal and coronal alignment with respect to the rota-
tional axis of the trunk (at the L5 level); fasteners were
placed above and below the patella, on the pelvic and
scapular waists, and automatic calibration of the equip-
ment was performed; total range of movement of 20° of
flexion-extension of the trunk was established for the
performance of the test, and two tests were performed
at 40%/s angular velocity, each one with three repetitions
at the most. At the end of the test, data on the peak
torque in Newtons per meter were extracted in order to
estimate the strength of the flexor and extensor muscle
groups.

Bioelectrical impedance was used to assess TBC in
an Imbody 720® equipment, using the following proto-
col: after having metal objects removed from the body,
the patient was placed without shoes on the equipment,
holding the sensors with both hands, with a 4-minute
reading being taken, by means of which the values of
the body mass index (BMI), total fat mass in kilograms,
body fat percentage and skeletal muscle mass in
kilograms were extracted for analysis. The equipment
determines, according to the BMI, the normal value
establishes for each subject over total fat mass and
skeletal muscle mass, which yields the results to com-
pare whether the individual is within normal or altered
parameters.

Data analysis was performed with the SPSS statistical
package, version 21. Descriptive statistics were used to
summarize the data; nonparametric tests (Mann Whit-
ney U-test) were chosen for data comparison and
Spearman correlations for association of variables.

Results

Twenty-seven subjects (18 women and 9 men) with
an average age of 58.59 + 6.98 years were included.
Pain symptoms evolution time was 1.72 + 1.59 years.
No significant differences were found in age and evo-
lution time averages between genders.

Pain intensity measured with the numerical scale
was 6.56 + 1.73 points on average, and disability as-
sessed with the Roland Morris scale had an average
of 9.7 £ 3.59 points for the group, with no gender dif-
ferences (p = 0.05). The results for the strength of
the trunk muscles (isokinesia) and the percentages of
muscle and adipose tissue (TBC by impedanciometry)
are shown in tables 1 and 2, respectively.

Table 1. Muscle strength (torque spikes in Newtons) of the trunk
flexor and extensor muscles

Gender Mean p
Trunk flexor muscles Female 115.0 £ 32.8 N 0238
Male 98.95 + 30.42 N
Trunk extensor muscles Female 139.54 £ 37.57 N 046
Male 126.65 + 52.27 N

Table 2. Overall body composition analysis results

Gender* Mean SD pt

Body mass index Female 27.53 4.0 0.64
Male 31.0 4.98

Skeletal muscle mass (kg)  Female 25.27 4.97 0.36
Male 23.52 3.84

Body fat mass (kg) Female 29.04 8.01 0.88
Male 29.03 10.2

Body fat percentage Female 38.13 6.72 0.41
Male 40.53 7.66

*18 females and 9 males
fMann-Whitney U-test for mean comparisons between genders.
SD: standard deviation.

In the correlation analysis, the association of pain
scores with flexor muscle strength (rho: -0:42,
p = 0.02), extensor muscle strength (rho: -0:50,
p = 0.007), muscle mass in kilograms (rho: -0:68,
p = 0.001), fat mass in kilograms (rho: -239, p = 0.230),
total body fat percentage (rho: 0.086, p = 0.67), BMI
(rho: 0.027, p = 0.89) and age (rho: 0.085, p = 0.674)
was sought.

The association of the scores obtained withthe
Roland-Morris functionality questionnaire with |flexor
muscle strength (rho: -0.115, p = 0.567), exiefsor
muscle strength (rho: -0.245, p = 0.218), muscle mass
in kilograms (rho: -0.031, p = 0.877), fat mass in-ki-
lograms (rho: 0.022, p = 0.915), total body fat per-
centage (rho: -030, p = 0.883), BMI (rho: -0.112,-p /=
0.577) and age (rho: 0.238, p = 0.232) was also
sought.

Discussion

The information obtained in this pilot study confirms
the importance of muscle tissue in patients with chranic
pain and lumbar osteoarthritis. Previous studies, using
magnetic resonance imaging in subjects with chronic
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low back pain have associated muscle atrophy with the
presence of chronic pain”'.

Regarding adipose tissue and its implications in os-
teoarthritis, a tendency towards an increase has been
observed in publications that refer the influence of adi-
pose tissue on osteoarthritis natural evolution, with adi-
pose tissue even being a risk factor that is independent
of mechanical loading on joints, and data being mainly
on knee and hand osteoarthritis; currently, there is little
information available on the vertebral column®92,

Only Urquhart et al.™® have conducted a TBC study
with bioelectrical impedance analysis, in 135 subjects
recruited from obesity clinics (aged between 25 and
62 years). In their study, questionnaires on lower back
pain and disability in the previous 6 months were ap-
plied, and compared the study subjects with healthy
volunteers, with an association of pain and disability
with the increase in adipose tissue being found; how-
ever, no imaging studies of the spine were performed
and no specific diagnosis was established.

In contrast to the above, in the present study, we did
not demonstrate an association of adipose tissue per-
centage and total fat mass with the collected clinical
variables (pain and disability), despite the fact that the
vast majority of subjects in the study had higher-than-
expected values.

These findings should be taken with reservations.
Our main limitation is the reduced sample of patients
and an evolution time of less than 2 years, which may
not represent all phases of lumbar spine osteoarthritis
natural evolution. For this reason, we consider it rele-
vant to broaden the number of individuals and consider
the implications of adipose tissue that have been re-
ported in other studies at osteoarthritis advanced
stages.

Conclusion

Muscle mass decrease is associated with pain,=but
not with disability, in patients with lumbar osteoarthritis.
No association was found between adipose tissue al-
terations and pain or disability in patients with lumbar
osteoarthritis.
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