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Abstract
Background: The evaluation of causes and consequences of non-specific low back pain along with
related symptoms are critical in terms of planning the treatments of patients. Muscular imbalance can
cause postural impairment and reduced functional performance in individuals with low back pain.
Therefore, determining the role of trunk muscular endurance in individuals with non-specific low back
pain and its reflections on dynamic postural control and functional performance are very important for
both patients and physiotherapists in terms of establishing an effective treatment program.
Methodology: 39 participants with non-specific LBP aged between 18-50 years were included in this
study. Biering–Sorensen test, Y-balance test and 5 min walk test were the outcome measures used to
evaluate trunk extensor endurance, dynamic postural control and functional performance.
Result: Using Karl Pearson’s Correlation coefficient, strong positive correlation was observed between
trunk extensor endurance and 5-minute walk test, and between trunk extensor endurance and Y-balance
test, which was found to be highly statistically significant.
Conclusion: This study concludes that there is a strong positive correlation exist between trunk extensor
endurance and dynamic postural control, and also between trunk extensor endurance and functional
performance in patients with non-specific low back pain.
Keywords: low back pain, balance, physical performance, muscular imbalance, endurance, postural
instability
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1. Introduction
Low back pain (LBP) is a very common complaint that can be observed throughout the world
in all age groups. Several studies have shown that, occurrence of low back pain in general
population and professionals could be due to various work-related musculoskeletal strain,
wrong work station and posture, inappropriate lifting techniques etc [1]. Studies shows that,
lifetime prevalence of low back pain is reported to be as high as 84%, and also suggest that the
prevalence of chronic low back pain is about 23%, with 11–12% of the population being
disabled by it [2]. It is estimated that 85% of LBP patients in primary care are without a specific
medical diagnosis, and are thus classified as nonspecific LBP [3, 4]. Non-specific low back pain
is deﬁned as low back pain not attributable to a recognisable, known speciﬁc pathology like;
infection, tumour, osteoporosis, fracture, structural deformity, etc [5].
Patients with LBP often present with trunk muscle imbalances and movement dysfunctions [6].
The ability of the trunk muscles to maintain appropriate levels of activation over long periods
of time may be a key factor, to protect the passive structures of the lumbar spine from injury
[7]
. Most of our daily activities require some muscle endurance. Lack of trunk muscles
endurance has been identified as a predictor of earlier occurrence of low back troubles [8].
Imbalance in endurance between the trunk flexors and extensors are main reasons for
acquiring postural defects, low back pain (LBP), decreased athletic performance and various
lumbar spine musculoskeletal injuries [9, 10, 11]. Coordinated activation of the trunk muscles are
necessary for maintenance of upright quiet standing posture with minimal postural sway [12].
Similar as trunk endurance, changes in postural stability is also a common factor seen in
individuals with LBP. Postural control, can be defined as “the ability to maintain the body’s
center of gravity within the limits of stability as determined by the base of support” [13].
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Maintenance of static and dynamic postural control is crucial
for functional activities [14]. Dynamic postural control is an
important factor in performing many functional tasks. It refers
to maintaining equilibrium during motion or re-establishing
equilibrium through rapid and successively changing
positions [15]. Optimal postural control is an essential factor for
safe performance during each and every activities of daily
living [12]. In non-specific LBP individuals, postural control
might be deteriorated, and thus may affect the ability to
perform daily activities safely and effectively [14].
It is common that low back pain patients tend to feel unable to
carry out their daily activities and often have a strong belief
that any functional activity will worsen pain or cause some
physical impairment or limitation [16]. Studies shows that,
there is strong relationship exist between LBP and functional
performance [17]. Reduced endurance and increased
fatigability of the trunk muscles can also limit functional level
in individuals with LBP. Hence it is not possible to conclude
specifically whether LBP itself or the reduced trunk muscle
endurance is the major cause for reduction of functional
performance in patients with non-specific LBP.
Most of the people suffer from LBP at least once in their life,
and many of them may experience it more than one period.
The evaluation of causes and consequences of non-specific
low back pain along with related symptoms are critical in
terms of planning the treatments of patients. Therefore,
determining the role of trunk muscular endurance in
individuals with non-specific low back pain and its reflections
on dynamic postural control and functional performance are
very important for both patients and physiotherapists in terms
of establishing an effective treatment program. So, the aim of
this study is to find the relationship of trunk extensor
endurance on dynamic postural control and functional
performance in patients with non-specific low back pain.
2. Materials and methods
The cross sectional study was conducted at tertiary hospital,
Mangalore, India. The participants included for the study met
the following criteria: low back pain lasting more than 3
months in the past one year; age between 18 - 50 years; and
non-radiating back pain confirmed through negative SLR, and
Slump test. The exclusion criteria for the present study were
malignant tumor, infection, inflammatory disease affecting
the spine, recent injury, spinal or lower-limb surgery, spinal
fractures, structural deformities such as spondylolisthesis and
spondylolysis, pregnancy, any systemic impairments such as
cardiovascular disease and respiratory disorder. Outcome
measures used for the study were, Biering–Sorensen test to
evaluate the trunk extensor endurance, Y-balance test to
evaluate the dynamic postural control and 5 min walk test to
evaluate functional performance in patients with non-specific
low back pain.
Based on a study conducted by Soltandoost Nari SM et al.,
assuming r = 0.3 with 95% confidence interval, using the
formula (Z1 – α/2)2 × (1- r2 xy) divided by r2 xy, the sample size
estimated for the study is 38.8 approximately equal to 39.
Approval was obtained from Institution Ethical Committee
(IEC) and informed written consent was obtained from all the
participants before the study begins.
2.1 Procedure
Standard instructions were given for all the participants on
estimation of trunk extensor endurance, dynamic postural
control and functional performance using Biering-Sorensen
test, Y-balance test and 5 min walk test. Participants were

given 5-minute rest period after performing each outcome
measure in order to avoid fatigue.
2.1.1 Biering-Sorenson test
This test was used to determine the endurance of trunk
extensors. It is a reliable tool for testing in both asymptomatic
(ICC, 0.83) and symptomatic participants (ICC, 0.88). In the
evaluation of dynamic muscular endurance, the individual
was laid face down, with his/her anterior superior iliac spine
(ASIS) in line with the edge of a couch. The lower body was
stabilized on the couch using straps at the level of lower
thighs and legs; while the upper body was not supported by
the surface of the couch. A chair was placed in front of the
participant for supporting upper body. Participants were asked
to perform trunk extension, with the arms across the chest.
The time in which proper trunk extension was maintained was
recorded in seconds. The patients informed that the maximum
time that they could hold were the evaluation criteria [18].
2.1.2 Y-balance test
Y-balance test was used to measure dynamic balance in the
study participants. It is a reliable and valid assessment tool
(α=0.86-0.95). The test was performed with the participant
standing at the center of the platform with 3 tape measures
attached to the floor; one in the anterior direction and others
positioned 135º posteromedial and posterolateral from the
anterior tape. The participants performed the single-leg stance
test while extending the other leg as far as possible with the
reach directions (anterior, posteromedial, & posterolateral).
When the reaching foot touched the furthest point possible,
the participant returned back to the central point in bilateral
stance position. The examiner measured the distance from the
center of the grid to the touch point. Reach distance was then
normalized by dividing it by the participant’s limb length
measured from the anterior superior iliac spine to the medial
malleolus tip in lie-down position and subsequently
multiplying it by 100 [19].
2.1.3 5-minute walk test
This is a simple clinical measure to assess functional
performance in patients with LBP. The examiner had marked
a 20-meter hallway in an even surface. Each participant was
instructed to perform the test by walked up and down the 20meter hallway from the starting point for 5 minutes at their
self-paced walking speed. The digital stopwatch was used to
measure the time. The investigator counted the laps covered
by the individual during 5 min of walking, to calculate the
distance covered by the participant during the task [20].
2.2 Statistical analysis
Demographic characteristics of the participants including age,
height, weight and BMI were analysed by descriptive
statistics. Karl Pearson’s correlation coefficient was used to
find the relationship of trunk extensor endurance on dynamic
postural control and functional performance in non-specific
LBP. A statistical package SPSS ver.20.0 was used for
analysis and ‘p’ value ≤ 0.05 was considered as significant.
3. Results
Among 39 participants with age 18-50 years, the Mean and
standard deviation of age, height and weight were 35.78±2.2
years, 162.65±8.3 cm and 61.43±8.8 kg respectively. (Table
1) Using Karl Pearson’s Correlation coefficient, it was
observed that strong positive correlation exists between trunk
extensor endurance and 5-minute walk test (r = 0.834), trunk

~ 437 ~

International Journal of Physical Education, Sports and Health

http://www.kheljournal.com

extensor endurance and Y-balance test using right lower limb
(r = 0.945), trunk extensor endurance and Y-balance test
using left lower limb (r = 0.909), respectively. This result was
found to be highly statistically significant (p<0.001). (Table
2)
Table 1: Demographic characteristics of the participants
Variables
Age (years)
Height (cm)
Weight (kg)

Mean
35.78
162.65
61.43

SD
2.2
8.3
8.8

Table 2: Correlation coefficient between Trunk extensors endurance
(TEE) with 5- minute walk test (5-MWT), Right Y balance test
(Right-YBT) and Left Y balance test (Left- YBT)
5-MWT Right-YBT
Pearson Correlation
.834**
.945**
TEE
Sig. (2-tailed)
.000
.000
N
39
39
**Correlation is significant at the 0.01 level (2-tailed)

Left- YBT
.909**
.000
39

Fig 1: Scattered diagram of correlation between TEE and 5-MWT

Fig 2: Scattered diagram of correlation between TEE and Right-YBT

4. Discussion
A cross sectional study was designed to find the relationship
of trunk extensor endurance on dynamic postural control and
functional performance in patients with non-specific low back
pain. It is a well-known fact that LBP is a most common
condition which has high prevalence in the worldwide.
Studies shows that among LBP cases most of them were
categorized as non-specific low back pain due to their nonidentifiable cause [21]. Reduced endurance or weakness of
surrounding supporting structures of low back region may be
a reason for altered posture, instability and may result in LBP.
Lewis F et al. reported that most of the LBP patients
demonstrated reduced trunk extensor endurance and thereby
cause postural imbalance [22]. This may lead to reduced
functional performance in patients with non-specific LBP. So,
this study was sought on hypothesis that, there is some
relationship exist between trunk extensor endurance and
dynamic postural control and functional performance in
patients with non-specific LBP.
39 participants with non-specific LBP aged between 18-50
years were included in this study. Trunk extensor endurance,
dynamic postural control and functional performance of all
the participants were measured using Biering–Sorensen test,
Y-balance test and 5 min walk test. Karl Pearson’s correlation

Fig 3: Scattered diagram of correlation between TEE and Left-YBT

coefficient was used to analyse the result obtained using these
outcome measures.
While analysing the relationship between trunk extensor
endurance and functional performance, it was observed that
strong positive correlation exists between trunk extensor
endurance and 5-minute walk test. This indicate that, when
the trunk extensor endurance gets reduced, functional
performance will also get reduced in patients with nonspecific LBP. In accordance with the result of our study,
Soltandoost Nari SM and Shamsoddini A. in their study
conducted on military personnel with chronic low back pain
reported that positive correlation exists between trunk muscle
endurance and functional capacity in individuals with chronic
LBP [19]. This may be due to the reason; trunk muscles play an
important role in the functional activity of each individuals. If
the trunk extensor endurance gets reduced, it can cause
muscle imbalance and can negatively affect the ability of an
individual to bear load on their back during standing, walking
and in each functional tasks. In case of individuals with nonspecific LBP, this muscle imbalance due to reduced trunk
extensor endurance can increase the stress and strain in their
back which may limit the individuals from their functional
performance.
While correlating trunk extensor endurance with dynamic
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postural control, our study shows strong positive correlation
between trunk extensor endurance and Y- balance test (right
and left). Result of our study indicate that while trunk
extensor endurance gets reduced in patients with non-specific
LBP, their dynamic postural control will also get reduced.
Thakkar HH et al. suggests that reduced back muscle strength
and coordination contributes to decrease postural control and
balance in patients with chronic low back pain [23]. Supporting
the result of our study, Bezgin S et al. Reported significant
relationship between trunk extensor endurance and functional
balance in participants with chronic low back pain [18]. In
contrast to this result, Behennah J et al., reported there were
no significant correlations between trunk extensor endurance
and dynamic balance in either the participants with chronic
low back pain or the asymptomatic participants [24]. High level
of muscle endurance is required to control an erect posture
and muscular imbalance can cause postural instability.
Reduced trunk extensor endurance can cause muscular
imbalance in patients with non-specific low back pain. This
can cause postural instability and difficulty in controlling
erect posture during their activities of daily living.
Thus, trunk extensor endurance act as a key factor in both
dynamic postural balance and functional performance in
patients with non-specific LBP. Improving trunk extensor
endurance will be a right option to increase dynamic balance
and functional performance in individuals with LBP.
Therefore, evaluation of trunk extensor endurance should be
taken into prior, to provide an effective treatment to patients
with non-specific LBP.
4.1 Limitation
In the present study only the trunk extensor endurance
relationship with dynamic postural control and functional
performance was assessed. Relationship of both trunk
extensor and flexor endurance could provide a better idea on
postural imbalance and functional performance in patients
with non-specific LBP. The scope for future studies to assess
the trunk flexor and extensor endurance relationship on
dynamic postural control and functional performance in nonspecific LBP with a larger sample size.
5. Conclusion
This study concludes that there is a strong positive correlation
exist between trunk extensor endurance and dynamic postural
control, and also between trunk extensor endurance and
functional performance in patients with non-specific low back
pain.
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