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Abstract

Background: There is no proven relationship between back pain and trunk
muscle strength, researches in this field yielded conflicting results: some
found significant weakness of trunk muscles in back pain patients compared
with healthy subjects, however many researches did not show any relation-
ship. Objectives: The focus of this study is to assess the trunk muscles
strength using isokinetic dynamometer then tries to find a relation between
back pain and trunk muscles strength. Materials and Methods: Fifty patients
with back pain (BP) and 50 healthy subjects were recruited in this study. The
flexors and extensors of the trunk muscles were evaluated by Isokinetic dy-
namometer and compared with control groups. Results: Patients with acute
back pain show a significant reduction of the trunk muscles strengths at
120°/s velocities (p value < 0.05) with reversed flexor/extensor ration in
comparison with sound subjects. Such a relationship does not show in
subacute or chronic back pain patients. Conclusions: Acute back pain associ-
ated with decreased the strength of the trunk flexors and extensors at 120°/s.
The trunk muscle reinforcement programs must be considered in-patients
with acute back pain.
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1. Introduction

Low back pain is a major health problem worldwide, affecting all ages and dif-
ferent socioeconomic standers [1]. It is more prevalent in developing countries
[2]. About two third of the general population worldwide report at least one at-
tack of low back pain in their life and more than half of them have relapses of
pain later on [3]. The prevalence of back pain varies from 12% to 38% in differ-
ent races [1] [4].

When the pathology of low back pain is identified, the condition known as
specific low back pain, while when the pathology can’t be identified the condi-
tion known as non-specific low back pain [5] [6].

The exact causes of low back pain disorders are not known in many cases [7]
[8] [9]. Actually it is a multi-factorial problem. It has a patho-anatomical as-
pects, psychological factors, social base, neuro-physiological and physical as-
pects. The treatment of this condition may be difficult [10] [11], so the man-
agement is usually empirical [7].

Weakness of trunk muscles has been pointed out as causes, consequences or
influencing factors for the back pain [12] [13] [14]. It has been proposed that
back muscles secure the underlying spine from excessive bending [15]. Some
studies detect an associated between the episodes of BP and decreased truck
muscle strength [14] [16] [17]. Some studies attributed this to the endurance of
the trunk extensor muscles [18] [19] [20]. However, other researchers failed to
find any correlations between trunk muscles strength and back pain [21]. So the
exact relation between trunk muscles strength and back pain occurrence need to
be investigated. Trunk muscles strength cannot be accurately examined with
conventional methods [22]. The isokinetic dynamometer provides correct as-
sessment of muscle function and can be used to study the exact relationship be-
tween the back pain and trunk muscles [23].

The aim of the present study was to check and compare the muscle torque and
power velocity of the trunk muscles in healthy men and male patients with low
back pain to detect the relationship between low back pain and trunk muscles

strength in absence of structural neurological lesions.

2. Materials and Methods

This study was conducted according to the guidance of 1995 of Helsinki and was
approved by the Ethical Committee of college of medical rehabilitation sciences,
Taibah University. Informed written consent was obtained from all participants’
subjects. All patients with non-specific low back pain revised Taibah university
medical unit for men during the period from October 2016 to May 2018 and ac-
cepted to be enrolled in this study was included after obtaining informed written
consent.

The study enrolled 50 male patients with low back pain (patient group) they
had a mean age of 22.9 + 3.4 years (range from 20 to 42 years) and 50 healthy
men (control group) they had a mean age of 23.4 £ 3.9 (range from 20 to 40
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years), The patients enrolled in this study, had body mass index (BMI) 26.6
6.6, with back pain duration ranging from 8 to 270 days (78.7 = 77.4). All pa-
tients were men as this clinic serve men only.

Back pain is defined as pain and discomfort, that occurs lower to the costal
margin and superior to the inferior gluteal folds, it may be associated with re-
ferred leg pain [3]. According to back pain duration, it is divided into acute back
pain which lasts for less than one month, subacute BP lasts from 4 to 12 weeks,
while, chronic BP lasts more than three months [11] [24].

Back pain is classified into two different subtypes: “Specific back pain”, which
has a recognizable pathology and “non-specific back pain”, which can’t be at-
tributed to a recognizable pathology. All patients do X-ray for lumbosacral spine
to exclude any severe degenerative arthritis, local infection, tumors, osteoporo-
sis, structural deformity, lumbosacral fracture, radicular syndrome or cauda
equina syndrome. MRI lumbosacral was done in any cases with suspected neu-
rological deficit.

Patients with the earlier history of spinal surgery intervention, whiplash in-
jury, clear neurological deficit on examination, X-ray evidence of severe degen-
erative arthritis, diagnosis of fibromyalgia or history of physical therapy during
the last one year were excluded. On clinical examination if any neurological def-
icit was detected, MRI was performed.

Participants completed a questionnaire about the pack pain, as following:
“Have you ever had pain in the region of the back?” (yes or no); “Mention the
days of your back pain?” “Did you suffer from this back pain in the past
month?” (yes or no); “Have you ever had back pain for more than 3 months?”
(yes or no); “Have you ever suffer from neck pain?” (yes or no); “Have you ever
had limb pain with your backache?” (yes or no), followed by complete medical
history taking. A physical and full neurological assessment of the participant was
carried out after the questionnaire. All tests were carried out by one neurologist
[25]. The modified Oswestry low back pain disability questionnaire was used to
detect the degree of patient disabilities [26].

With shoes removed, height (meter) was measured, body weight (kg) was
measured and body mass index was calculated.

The studied groups were evaluated using an Isokinetic strength of the trunk
extensor and flexor muscles using multi-joint system Isokinetic Dynamometer
System 4 Pro (biodex system 4 pro, biodex medical inc, Shirley, NY, USA), with
Patient Positioning System including motorized seat height, front-to-back chair
adjustment, fully assisted dynamometer height adjustment, and side-to-side ad-
justment with touch screen interface for quick, easy multi-mode operation;
isokinetic, isometric and isotonic modes. The device was calibrated before each
assessment session.

The isokinetic strength test is utilized broadly to quantitatively evaluate mus-
cle strength through estimation of the torque of the muscle during movement of
a joint at a constant angular velocity [27] [28]. Back muscles performance was
tested by using Biodex dual position extension/flexion back test from semi
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standing position which allows the patient full trunk range of motion with iso-
lated lumbar position for clinical testing of the back.

Trunk muscles strength can be evaluated in different velocities ranging be-
tween 30 and 180°/s. No definite velocity has upper hand than the other [29].
We used 60 and 120°/s, which is the most commonly used to test trunk flexors
and extensors muscles strength.

The same operator performs all isokinetic tests to prevent assessment verifi-
ability. The first step in the examination was to instruct the examined individual
about how the test will be done with proper explanation and illustration of the
test procedures, the subject then placed on the isokinetic dynamometer in
semi-standing position while both feet were supported in foot support. Both
thighs and back were fixed to the chair by a strap, and making the patient hold
the handle placed near the front chest to prevent motion of the upper limb and
hip joint [29]. If movement of either the upper limbs or hip joints were ob-
served, that data was excluded. The axis of the dynamometer was placed on the
patient’s anterior superior iliac spine. The range of motion of the arm was ad-
justed for each patient according to the patient’s maximal flexion and extension.
First, all patients were instructed to flex and extend the back with the greatest
effort at an angular velocity of 60°/sec, Interval, then patients were instructed to
execute flexion and extension of the back with the greatest effort at an angular
velocity of 120°/sec. For each examined individual the peak torques for the
flexor and extensor muscles were determined, At least two minute of rest was
lapsed between 2 preset-velocity trials. Only the highest peak torque was used
for the data analysis. The flexors to extensor ratio were calculated, and also the
average power of the trunk flexor and extensor muscles were determined. All
subjects in this study completed the isokynetic tests without any complaints; the
tests were tolerable in all patients.

The intensity of the low back pain evaluated on a 0 to 10 visual analogue scale
(VAS), then the pain is categorized into mild (VAS 1-4), moderate (VAS 5-6)
and severe (VAS 7-10) [30].

3. Statistical Analysis

Data entry and analysis was performed using IBM SPSS Statistics for Windows,
Version 20.0. Armonk, NY: IBM Corp, 2011. Independent samples t-test was
performed to compare the differences between the participants with and without
back pain. The differences in age, BMI, peak torque for trunk flexors and exten-
sors as well as average power between subjects with BP and control group was

calculated. The statistical significance level was fixed at 0.05.

4. Results

Demographic data for patients and controls groups are shown in Table 1, which
shows no statistical difference in age, weight, height or BMI. The disease dura-
tion was 78.7 + 77.4 days among patients group ranging from 8 to 270 days. The
pain severity ranging from 1 to 9 the mean was 4.0 £ 1.5. All studied subjects
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were men as the clinic is specific to serve men only (Table 1).

Table 2 shows a significant difference between healthy controls and back pain
participants as regard the mean peak torque values for the trunk flexor and ex-
tensor muscles at 60°/s and 120°/s, not only the patient group shows a weaker
flexor and extensor trunk muscles but also shows that the flexor/extensor ratio
was reversed at 120°/s (greater than 1), while; There were no statistical signifi-
cant differences between the mean peak torque values for the trunk flexor and
extensor muscles of the patients when compared with the control group at 60°/s
and the flexor/extensor ratio was preserved.

The mean average power for the trunk flexor and extensor muscles did not
detect a significant difference between the studied groups; these results are
summarized in Table 2.

When the patient further divided into acute, subacute and chronic then com-
pared with the control group, there were statistically significant differences be-
tween the mean peak torque values for the trunk flexor and extensor muscles of
the patients with acute back pain, while; subacute and chronic patient failed to
show a significant correlation compared to the control group.

Only the mean Average power for the trunk flexor and extensor muscles of
the patient with acute back pain showed statistically significant differences when
compared to the controls while patients with subacute and chronic low back

pain failed to show a significant difference (Table 3).

Table 1. Demographic data of the studied groups.

Patient Control

Minimum Maximum (Mean + SD) Minimum Maximum (Mean + SD) p Value

Age (Years) 20 ") 229+34 20 40 234+39 058
Height (cm) 154 182 1706+64 156 190 1706+79 099
Weight (kg) 46 150 7774211 50 115 761+155 0.67
BMI 17 48 266 +66 19 36 261+47 070
Duration 8 270 787774 0 0 0.0 £ 0.0
(Months)
Pain Severity 1 9 40+15 0 0 0.0 £ 0.0
Disability 3 17 77433 0 0 0.0 £ 0.0

The subjects are expressed in means + standard deviation.

Table 2. The trunk extensors and flexors muscles at 60°/sec and 120°/sec in studied
groups.

60°/sec 120°/sec

Patients Controls p Value Patients Controls  p Value
Extension Peak Torque 128.8+73.3 117.9+58.2  0.06 98.6 £56.0 125.5+68.1 0.03*
Flexion Peak Torque  106.0 +40.4 118.7+37.1 0.10 102.1 +39.8 121.1+39.7 0.02*
Extension Average Power 63.0 £45.5 684+476 0.57 56.6+569 61.7+59.0 0.66

Flexion Average Power 54.0+24.7 56.0+252 0.69 457*314 57.7+365 0.08

The subjects are expressed in means + standard deviation., *= statistically significant relation p < 0.05.
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Table 3. The trunk extensors and flexors muscles at 60°/sec and 120°/sec in patients’
subgroups.

Control Acute p Value  Suacute p Value Chronic p Value

Extension Peak

141.0 £ 64.5 91.5+57.1 0.003* 133.1+61.7 096 137.7+457 0.58
Torque at 60

Extension Peak

125.5+68.1 69.2+49.6 0.000* 112.3+49.0 0.42 123.5+552 0.91
Torque at 120

Flexion Peak
118.7 +37.1 89.7+345 0.004* 116.9+48.1 0.90 116.9+350 0.86
Torque at 60

Flexion Peak
121.1 £39.7 81.5+349 0.000* 113.7+413 0.56 117.7+345 0.75

Torque at 120
Avarage Power

. 68.4+476 41.8+352 0.014* 71.0+£51.2 0.86 824+43.0 0.28
(Extension) 60

Average Power

. 61.7+59.0 37.6+37.1 0.045* 65.1+575 0.85 728+71.6 0.58
(Extension) 120

Average Power

it 56.0+252 389+19.7 0.004* 715+257 0.06 576+181 0.78
(Flexion) 60

Average Power

. 57.7+36.5 32.0+249 0.001* 61.3+355 0.75 492+29.2 0.35
(Flexion) 120

The subjects are expressed in means + standard deviation, *p < 0.05 = statistical significant difference be-
tween the patients’ subgroups compared to controls.

5. Discussion

Many researches were performed on trunk muscle strength in patients with back
pain to get a conclusive relationship between trunk muscle performance and
back pain, but till now no reliable opinion was reached. Some studies found that
the trunk muscles were weaker in patients with back pain [14] [31] [32] [33].
Other studies failed to confirm a clear relationship between trunk muscles and
back pain [34] [35].

The primary focus of this study was to find and check the relationship be-
tween back pain among men and the strength of trunk muscles using the isoki-
netic dynamometer, as trunk muscles support the spine and keep up its stability,
so weakness of these muscles leads to increase stress on lumbar vertebra and
production of non-specific back pain.

Our study found significant reduction of the trunk muscles strength in acute
back pain patient at 120°/s velocities with reversed flexor extensor ration in
comparison with healthy subjects, but failed to find that relation in patient with
subacute or chronic back pain, this was in a harmony with the research of Pope
and his colleagues (1985), who found that Patients with low back pain had
weaker trunk flexor and extensor and the trunk flexor muscles were overpow-
ered [36], but the author didn’t clarify the relation between this weakness and
the low back pain subtypes, also study conducted by Mayer and his colleagues
(1985), found that trunk extensors were more affected than flexors in back pain
patients [37]. A later research done by Cho and his colleagues (2014), found that
the incidence of back pain correlated to isometric and isokinetic trunk extensor

weakness, while the severity of back pain correlated to isometric and isokinetic
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trunk extensor and flexor weakness [33].

In the contradictory an earlier research by Merati and his colleagues (2004) on
children with and without back pain, no significant differences in trunk muscu-
lar performance among children with back pain compared with those without
back pain and they suggested that the isokinetic and isometric back muscles
strengths are not directly correlated to back pain occurrence [35]. Bernard and
his colleagues (2012) reported no significant difference in the isokinetic trunk
strength of both flexors and extensors in back pain and control groups [34].

The normal flexor/extensor ratio ensures that the flexor muscles produce
enough contraction to decelerate the extensor muscles during trunk movements
preventing ligaments and muscles injuries during violent or daily activities [38]
[39] [40] [41]. Therefore, flexor/extensor imbalances have been tested as possible
cause of BP [12] [42] [43].

Previous research on trunk muscle strength by Suzuki and his colleagues
(1995), not found any difference in trunk flexion/extension strength ratio be-
tween BP patients and healthy participants [43]. The same conclusion reached
by Ripamonti and his colleagues (2009), suggested that persons experiencing
back pain show a normal flexor/extensor ratio, and thus the flexor/extensor ratio
can’t be considered as a predictive factor in patients with back pain [29]. In con-
trast our results show a reversed flexor/extensor ratio at 120°/s among patients
group, this means that trunk extension movements may result in more promi-
nent trunk flexion strength than extension, resulting in a trunk strength imbal-
ance. Yet, results within our study show similarities with findings from Shirado
and his colleagues who also found greater trunk flexor/extensor ratios in patients
with BP compared to non-BP subjects [42]. Likewise, Lee and his colleagues, re-
vealed a significant difference in the trunk flexor/extensor ratio between the
healthy subjects and the BP sufferers [14].

Within this study, there are certain limitations that can be addressed. First, the
sample size of both back and healthy controls only reached 50 participants for
each group, which resulted in insufficient statistical power to conclude any evi-
dence from the results of this study. Secondly, included participants were only
men who have better musculature compared to women. Further studies were
needed on both men and women and on larger scale to get a clearer vision on

this point of research.

6. Conclusion

Acute back pain associated with decreased the strength of the trunk flexors and
extensors at 120°/s. The trunk muscle reinforcement programs must be consid-

ered in patient with acute back pain.
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