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Abstract 

Aim: To evaluate the Non-specific chronic low back pain and physical activity 

Methods: This was a cross-sectional study conducted in the Department of Physical Medicine 

and Rehabilitation (PMR) PMCH Patna, Bihar, India for 15 months. 40 subjects with NSCLBP 

and 25 age, Body Mass Index (BMI), and gender-matched healthy controls participated in this 

study. Each group consisted of 20 males and 20 females (age range, 21 -46 years). Subjects 

with NSCLBP were included if they presented with LBP of at least 3/10 on the Numeric Pain 

Rating Scale (NPRS) for a duration of >3 months. Subjects in the control group had to be free 

of LBP for at least 1-year before participation and never had an episode of LBP that lasted 

more than 3 months in the past. 

Results: 40 participants with a mean age 29.5 ± 5.0 years old and BMI of 26.3 ± 2.5 kg/m2 

completed this study. Fifty percent of the participants were females (n = 20) and 50% were 

active (n = 20). The distribution of all quantitative variables was approximately normal. There 

was no significant difference in demographic and general characteristics between the 2 groups.  

There was no significant group physical activity interaction effect for all directions (P > .05). 

However, there was a significant difference in mean reach distance by physical activity level 

(active vs inactive) in all directions (right A, 69.5 ± 6.5 vs 63.9 ± 5.9, P = .003, partial h2 =0.18; 

right PM, 113.1 ± 11.3 vs 99.1 ± 12.3, P <.001, h2 = 0.28; right PL, 111.1 ± 11.8 vs 95.1 ± 12.1 

P < .001, h2 = 0.33; and right composite score, 100.2 ± 8.9 vs 87.9 ± 8.8, P < .001, h2 = 0.36, 

respectively). There were no inter limb differences (P > .05). There was no significant group 

physical activity interaction effect for sway velocity during right and left eye open and closed, 

and during left eye open (P > .05). However, there was a significant difference in mean sway 

velocity by physical activity level (active vs inactive) during both eyes  closed conditions (right 

eye closed 2.7 ± 2.7 vs 5.0 ± 4.9, P = .02, h2 = 0.12; left eye closed 2.9 ± 2.8 vs 5.1 ± 4.3, P = 

.01, h2 = 0.12, respectively). There were no interlimb differences (P >.05). Nevertheless, there 

was a group physical activity interaction effect in mean sway velocity during left eye closed (P 

=.04). 

Conclusion: Based on our present findings, postural control was not significantly different 

between active individuals with and without NSCLBP. However, inactive individuals with 

NSCLBP exhibited diminished postural control compared to age-matched inactive healthy 

controls.  
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Introduction 

Low back pain (LBP) is a major health issue that causes more disability and global burden than 

any other conditions.1 It is one of the most common musculoskeletal disorders and it is 

estimated that approximately 60% to 80% of adults will experience LBP at some point in their 

lives. Ten percent of these cases will develop chronic low back pain (CLBP).2 CLBP is 

associated with increased medical expenditure, work absence, and loss of quality of life.3,4 In 

fact, the direct costs of medical expenditures and loss of work productivity related to back pain 

have been estimated to be as high as $635 billion annually in the United States alone.5 

Nonetheless, 85% of CLBP disorders are categorized as non- specific chronic low back pain 

(NSCLBP) due to unknown source.6  Despite the recent attempts towards understanding the 

underlying mechanism; NSCLBP remains a disabling condition restricting daily physical 

activities and quality of life of the affected individuals.7 It has been suggested that a sedentary 

lifestyle, defined as prolonged sitting during work and leisure time with energy expenditures 

of below 600 MET min/week, is one of the risk factors for developing NSCLBPEvidence has 

shown an inverse association between physical activity behavior and pain and disability in 

individuals with CLBP.[In a prognostic study by Pinto et al, patients with CLBP who had a 

moderate or higher activity level at baseline showed less pain and disability at 12 months’ 

follow-up than those who were sedentary. In addition, NSCLBP patients who presented with 

higher levels of disability were found to have lower levels of physical activity.The increased 

physical disability was shown to impact postural control performance in sedentary women with 

NSCLBP.8While the effect of low levels of physical activity on pain and disability is becoming 

clear, the possible effect on postural control outcomes has received less attention to date. A 

sedentary behavior may inadvertently cause reduced neuromuscular efficiency, increased 

skeletal muscles atrophy, and diminished muscle strength. This reduction of physical activity 

and the associated muscle weakening of the lower limbs might have significant negative 

consequences on postural control and functional performance, and could contribute to back 

pain. In fact, poor neuromuscular control has been identified as an important risk factor in the 

development of NSCLBP. For instance, individuals with NSCLBP have been shown to 

demonstrate an altered motor control of deep trunk muscles, leading to alteration and/or 

reduction of postural control strategies. These observed postural control behaviors have been 

suggested as one of the possible factors contributing to the disorder. In addition, previous 

research has reported that symptom free individuals, who presented with postural control 

strategies similar to that of LBP patients, were at a greater risk to develop NSCLBP.9 

Maintenance of static and dynamic postural control is crucial for functional activities. In 

NSCLBP individuals, postural control might be deteriorated, and thus may affect the ability to 

perform daily activities safely and effectively. Although previous research has reported no 

difference in physical activity level between those with NSCLBP and healthy individuals, the 

type and quality of physical activity; however, were shown to be different and could influence 

disability. While most studies have investigated the association between physical activity and 

back pain/disability, little information is available regarding the influence of physical activity 

on the performance of motor tasks; specifically, postural control in individuals with NSCLBP. 

Important information could be gathered from direct measurement of postural control and 

physical activity level in this population. Such data may help to guide clinical practice in 

regards to fitness training interventions in this population.10 

 

Material and methods  

This was a cross-sectional study conducted in the Department of Physical Medicine and 

Rehabilitation (PMR) PMCH Patna, Bihar, India for 15 months. after taking the approval of 

the protocol review committee and institutional ethics committee. 

Methodology 
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40 subjects with NSCLBP and 25 age, Body Mass Index (BMI), and gender-matched healthy 

controls participated in this study. Each group consisted of 20 males and 20 females (age range, 

21 -46 years). Subjects with NSCLBP were included if they presented with LBP of at least 3/10 

on the Numeric Pain Rating Scale (NPRS) for a duration of >3 months. Subjects in the control 

group had to be free of LBP for at least 1-year before participation and never had an episode 

of LBP that lasted more than 3 months in the past. Subjects in both groups were excluded if 

they had one of the following: 

• radiating pain below the gluteal fold; 

• trauma to the back or lower extremities for at least 3 months before the study; 

• current lower extremity pain; 

• neurological or vestibular disorders; 

• consumed over the counter pain medication, drugs or alcohol within 24 hours before the study; 

 

The Numeric Pain Rating Scale (NPRS) was used to measure pain intensity in the lower back 

region. It is a linear measurement on a straight 100 mm line with 10 mm intervals. The score 

ranges from 0 to 10, where “0” indicates no pain and “10” indicates the worst and most frequent 

pain imaginable. Subjects were asked to choose a number that best represents the intensity of 

their pain, with higher NPRS indicating higher severity of LBP. The NPRS has high validity (r 

ranging 0.64–0.84) and moderate reliability (r ranged from 0.60 to 0.77) in assessing pain.11  

The International Physical Activity Questionnaire - Short Form was used as a self-reported 

measure to assess the level of physical activity. The IPAQ-SF is a 9-item scale that provides 

information on the amount of time (minutes) spent walking, in moderate and vigorous intensity 

activity, and sitting during the past 7 days. Frequency is measured by number of days per week 

and duration is measured in minutes per day for each activity. For scoring, the amount of 

metabolic equivalents task (METs)- minutes/week for each category was calculated by 

multiplying the number of minutes by 3.3 (walking), 4 (moderate), 8 (vigorous), or 1.3 (sitting). 

In addition, a total score was calculated by counting the METs-minutes of the first 3 categories 

together [Total physical activity MET- minute/week = (Walk  METs min  days)   +   (Moderate   

METs    min  days) + (Vigorous METs     min  days)]. Subjects whose scores are lower than 

600 MET are classified as inactive, and those with scores equal or higher than 600 MET are 

classified as active. The IPAQ-SF has demonstrated good test-retest reliability (Intra class 

correlation coefficient [ICC] = 0.80) and a moderate concurrent validity with the long form 

(Spearman’s r= 0.67; 95% confidence interval [CI] [0.64–0.70]).12 

 

After all subjects completed the IPAQ-SF questionnaire, they were categorized into 4 

subgroups based on their levels of physical activity. In this study, an arbitrary cut off score of 

>649 MET was considered as physically active, and a score of <550 MET was considered as 

physically non-active. Subjects who scored between 550 and 649 were excluded from the study 

to control for any potential effects on the results.13 [35] Groups were sub-classified as follows, 

Group A: Non-active, NSCLBP; Group B: Active NSCLBP; Group C: Non-active healthy 

control; and Group D: Active healthy control. Each subgroup consisted of 12 subjects, 6 males 

and 6 females. Following the sub-classification, all subjects underwent the following testing 

protocols: 

 

Strength testing 

Peak isometric hip flexors, extensors, abductors, and external rotators’ strength were measured 

bilaterally with a handheld dynamometer (MicroFet3, Draper, UT) using previously reported 

reliable muscle testing protocols.14-16 [Prior to the testing trials, subjects performed 1 sub-

maximal contraction practice trial to ensure adequate performance and stabilization. Three 5-

seconds (maximum voluntary isometric contraction [MVIC]) measurement trials were 



 European Journal of Molecular & Clinical Medicine (EJMCM)  

ISSN: 2515-8260                                   Volume 08, Issue 03, 2021 

4885 
 

× 

completed for each muscle group with a 30-seconds rest period between each trial. Verbal 

encouragement was provided during each trial to ensure maximal effort. The same tester 

performed all measurements to ensure consistency, and muscle testing order was randomized 

to minimize bias. The peak force values were recorded in Newtons  and expressed as a 

percentage of each subject’s body mass.17  Normalized value data from the three trials were 

averaged and used for data analysis. 

 

Dynamic balance testing 

Dynamic balance was assessed using the Y-Balance Test (YBT) (FunctionalMovement.com, 

Danville) under the supervision of a certified practitioner. Following muscle strength testing, 

subjects received a 5-minute rest period. Subjects then viewed an instructional video on proper 

YBT performance. Subjects were then instructed to stand barefoot with the test foot on the 

stance plate with the toes of the test foot just behind the red start line while the non-test foot 

touched down lightly on the floor posterolaterally to the stance plate. Next, subjects were 

instructed to push the red target on the side of the reach indicator as far as possible in the desired 

direction and then, under control, return to the starting position. The testing order was as 

follows starting with the right limb; 

• anterior (A) reach, 

• posteromedial (PM) reach, and 

• posterolateral (PL) reach. 

 

The same sequence was then performed on the left limb. Four practice trials were allowed in 

each reach direction to familiarize subjects with the testing maneuvers to help stabilize their 

performance and maximize reach distance. Next, subjects performed three testing trials on each 

leg. An additional trial was given if necessary. Thirty seconds of rest were given between each 

reach trial and 60 seconds between each direction to minimize fatigue. A trial was discarded 

and repeated if the subject: touched the floor with the foot during the reach or the return phase, 

did not keep their hands on their waist, placed his/her foot or toes on top of the reach indicator 

to maintain balance during the reach (push) phase, unintentionally kicked the reach indicator 

to create momentum to advance the box, or failed to return to the starting position under control. 

Measurements from the 3 testing trials in each direction were averaged and normalized to the 

subject’s leg length [average reach distance (cm)/leg length (cm) 100], which was measured 

manually from the most prominent aspect of the anterior superior iliac spine to the distal tip of 

the ipsilateral medial malleolus.13  

The average reach distance for each direction was expressed as a percentage of leg length and 

used for analysis. A composite score was also calculated by dividing the sum of maximum 

reaches in each of the 3 directions by 3 times the leg length then multiplied by 100. 

 

Static balance testing 

Following dynamic balance testing, subjects were given another 5-minutes rest period. They 

were then asked to stand on one leg on the Balance Master (BM) force platform (Neuro Com 

International, Inc. Clackamas, OR) under each of the following four conditions: with eyes open 

and closed, for the right and left legs. Each condition was repeated three times for ten seconds 

each. A trial was discarded and repeated if the subject lost single leg stance balance or did not 

keep their hands on their waist. A maximum of three repetitions were allowed for each trial, 

and if the subject was unable to perform the task, a trial was recorded as a fail. Sway velocity 

(degrees/seconds) was recorded during each testing condition. Data collected from the three 

testing times under each condition was averaged and used for analysis. 
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Statistical analyses 

Data was analyzed using SPSS version 25.0 (IBM Corp, Armonk, NY). The level of 

significance was set at P ≤.05 

 

40 participants with a mean age 29.5 ± 5.0 years old and BMI of 26.3 ± 2.5 kg/m2 completed 

this study. Fifty percent of the participants were females (n = 20) and 50% were active (n = 

20). The distribution of all quantitative variables was approximately normal. There was no 

significant difference in demographic and general characteristics between the 2 groups.  The 

NSCLBP group had a median (minimum, maximum) pain level on the day of testing of 3 (3,7). 

Between group analysis 

YBT reach distance.  

 

There was no significant group physical activity interaction effect for all directions (P > .05). 

However, there was a significant difference in mean reach distance by physical activity level 

(active vs inactive) in all directions (right A, 69.5 ± 6.5 vs 63.9 ± 5.9, P = .003, partial h2 =0.18; 

right PM, 113.1 ± 11.3 vs 99.1 ± 12.3, P <.001, h2 = 0.28; right PL, 111.1 ± 11.8 vs 95.1 ± 12.1 

P < .001, h2 = 0.33; and right composite score, 100.2 ± 8.9 vs 87.9 ± 8.8, P < .001, h2 = 0.36, 

respectively). There were no inter limb differences (P > .05). 

 

There was no significant group physical activity interaction effect for sway velocity during 

right and left eye open and closed, and during left eye open (P > .05). However, there was a 

significant difference in mean sway velocity by physical activity level (active vs inactive) 

during both eyes  closed conditions (right eye closed 2.7 ± 2.7 vs 5.0 ± 4.9, P = .02, h2 = 0.12; 

left eye closed 2.9 ± 2.8 vs 5.1 ± 4.3, P = .01, h2 = 0.12, respectively). There were no interlimb 

differences (P >.05). Nevertheless, there was a group physical activity interaction effect in 

mean sway velocity during left eye closed (P =.04). 

 

Results of the independent t test showed that the difference was significant between inactive 

LBP individuals and inactive healthy controls (8.2 ± 4.3 vs 2.2 ± 0.8, P < .001, Cohen d= 1.9); 

however, no significant difference was found between physically active LBP individuals and 

active healthy controls (3.9 ± 3.7 vs 1.9 ± 0.3, P = .07). 

 

Hip muscle strength.  

There was no significant group physical activity interaction effect for strength in all muscles 

(P > .05). However, there was a significant difference in mean strength by physical activity 

level (active vs inactive) for all muscles except for right and left external rotator and left 

abductor (right flexor, 14.4 ± 3.7 vs 12.3 ± 3.1, P = .05, h2 = 0.1; right extensor, 24.3 ± 9.3 vs 

13.9 ± 6.8, P = .04, h2 = 0.11; and right abductor, 16.2 ± 4.7 vs 13.1 ± 4.0 P = .03, h2 = 0.11, 

respectively). There were no interlimb differences (P >.05). 

 

 

 
 Low back pain (n = 20) Healthy control (n = 24) P∗(n2) Group × 

activity 

 

 Active Inactive Active Inactive  P† (n2) P‡ (n2) 

RA 69.5 ± 1.8 62.4 ± 1.8 69.5 ± 1.8 65.5 ± 1.8 .39 (0.02) .004 (0.18) .41 (0.02) 

RPL 111.2 ± 3.4 91.2 ± 3.4 111.1 ± 3.4 99.0 ± 3.4 .26 (0.03) <.001 (0.33) .25 (0.03) 

RPM 113.7 ± 3.4 95.7 ± 3.4 112.6 ± 3.4 102.5 ± 3.4 .41 (0.02) <.001 (0.28) .25 (0.03) 

Rt_ 

Composite 

98.7 ± 2.5 83.1 ± 2.5 99.7 ± 2.5 90.6 ± 2.5 .09 (0.06) <.001 (0.36) .20 (0.04) 

LA 68.8 ± 2.1 61.7 ± 2.1 65.5 ± 2.1 63.5 ± 2.1 .72 (0.00) .03 (0.10) .22 (0.03) 
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LPL 109.4 ± 3.8 87.3 ± 3.8 107.5 ± 3.8 96.8 ± 3.8 .32 (0.02) <.001 (0.30) .14 (0.05) 

LPM 112.6 ± 3.4 94.7 ± 3.4 111.3 ± 3.4 101.4 ± 3.4 .43 (0.01) <.001 (0.27) .26 (0.03) 

Lt_Compos

ite 

99.4 ± 2.7 83.7 ± 2.7 96.8 ± 2.7 89.3 ± 2.7 .59 (0.01) <.001 (0.30) .14 (0.05) 

SV_RtEO 0.8 ± 0.2 1.2 ± 0.2 0.7 ± 0.2 0.8 ± 0.2 .20 (0.04) .17 (0.04) .44 (0.01) 

SV_RtEC 3.6 ± 1.0 7.4 ± 1.0 1.5 ± 1.0 2.6 ± 1.0 .001 

(0.21) 

.02 (0.12) .18 (0.04) 

SV_LtEO 0.8 ± 0.1 0.9 ± 0.1 0.7 ± 0.1 0.9 ± 0.1 .92 (0.00) .07 (0.07) .37 (0.02) 

SV_LtEC 3.9 ± 0.8 8.0 ± 0.8 1.7 ± 0.8 2.0 ± 0.8 <.001 

(0.36) 

.01 (0.14) .03 (0.10) 

 
 Active Inactive P value∗ (d) Active Inactive P value∗ (d) 

RA 69.5 ± 7.6 62.4 ± 6.1 .03 (1.03) 69.5 ± 5.7 65.5 ± 5.6 .09 (0.71) 

RPL 111.2 ± 12.8 91.2 ± 11.4 .001 (1.65) 111.1 ± 11.4 99.0 ± 11.9 .023 (1.04) 

RPM 113.7 ± 9.4 95.7 ± 10.4 <.001 (1.82) 112.6 ± 13.3 102.5 ± 13.5 .07 (0.75) 

Rt_Compo

site 

98.7 ± 9.9 83.1 ± 7.7 <.001 (1.76) 99.7 ± 8.1 90.6 ± 8.6 .01 (1.09) 

LA 68.8 ± 4.7 61.7 ± 8.1 .02 (1.07) 65.5 ± 7.8 63.5 ± 7.5 .53 (0.26) 

LPL 109.4 ± 13.6 87.3 ± 10.8 <.001 (1.80) 107.5 ± 13.5 96.8 ± 14.3 .07 (0.77) 

LPM 112.6 ± 9.6 94.7 ± 10.6 <.001 (1.77) 111.3 ± 13.5 101.4 ± 13.3 .08 (0.78) 

Lt_Compo

site 

99.4 ± 8.5 83.7 ± 7.7 <.001 (1.94) 96.8 ± 10.8 89.2 ± 10.0 .09 (0.73) 

SV_RtEO 0.8 ± 0.2 1.2 ± 1.1 .27 (0.51) 0.7 ± 0.1 0.8 ± 0.3 .28 (0.44) 

SV_RtEC 3.6 ± 3.5 7.4 ± 5.2 .05 (0.86) 1.5 ± 0.3 2.6 ± 3.0 .24 (0.52) 

SV_LtEO 0.8 ± 0.2 0.9 ± 0.2 .37 (0.50) 0.07 ± 0.2 0.9 ± 0.4 .12 (0.63) 

SV_LtEC 3.9 ± 3.7 8.0 ± 4.3 .02 (1.02) 1.7 ± 0.3 2.0 ± 0.8 .23 (0.50) 

 

Within group analysis 

Though significant interaction between group and physical activity was noted only in mean 

sway velocity during left eye closed, we sought to report within-group results for all postural 

control outcomes due to the clinical implications of the observed findings. 

YBT reach distance. Differences in reach distance within each study group are presented in 

Table 3. Among subjects with LBP, reach distance in all directions was significantly higher in 

physically active subjects compared to inactive subjects (P < .05, Cohen d ranged from 1.04 to 

1.83). For healthy controls, however, only in the right PL direction, reach distance was 

significantly higher in physically active subjects compared to inactive subjects (P = .03, Cohen 

d= 1.05). For the other reach directions, there was no significant difference in mean reach 

distance by physical activity in healthy controls (P > .05). 

BM sway velocity. Differences in mean sway velocity within each study group are presented in 

Table 3. Among subjects with LBP, sway velocity during right and left eyes closed was 

significantly better in physically active subjects compared to inactive subjects (P < .05, Cohen 

d= 0.87 and 1.03, respectively). 

For healthy controls, however, there was no significant difference in mean sway velocity during 

all testing conditions (P > .05). 

Correlation 

For postural control, among all participants, physical activity level positively correlated with 

reach distance in PM and PL directions of the YBT and for the composite score as well (r = 

0.49,    P = .001,    r = 0.52,    P < .001,    and    r = 0.54,    P < .001, 

respectively). However, physical activity did not correlate with 

static control sway velocity (P > .05). Similarly, when looking at each group separately, there 

was a positive correlation between physical activity level and reach distance in PM and PL 

directions and composite score of the YBT for LBP group (r = 0.56, P = .005, 
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r = 0.58, P =.005, and r = 0.61, P = .003, respectively) and for healthy controls (r = 0.51, P = 

.01, r = 0.67, P < .001, and r = 0.58, P = .003, respectively). In addition, there was a significant 

relationship between physical activity level and sway velocity 

during left eye closed in the LBP group; the higher the physical activity level, the lower (better) 

the sway velocity (r = 0.48, P = .03). 

For strength, among all participants, hip flexor, extensor, and external rotator strength 

positively correlated with physical 

 
    Low back 

pain (n1 = 24)  Active 

Inactive 

   Healthy 

control (n2 = 24)  Active

 Inactive 

P∗(n2)  

P† (n2) 

 

P‡ (n2) 

Right Flexor 13.9 ± 1.0 12.0 ± 1.0 14.8 ± 1.0 12.4 ± 1.0 0.56 (0.01) .05 (0.09) .79 

(0.00) 

Right Extensor 25.0 ± 2.4 17.8 ± 2.4 23.4 ± 2.4 19.8 ± 2.4 0.94 (0.00) .04(0.10) .46 

(0.01) 

Right 

Abductor 

15.5 ± 1.3 13.7 ± 1.3 16.6 ± 1.3 12.4 ± 1.3 0.95 (0.00) .03 (0.12) .349 

(0.02) 

Right External 

Rotator 

7.2 ± 0.6 6.5 ± 0.6 7.0 ± 0.6 6.0 ± 0.6 0.59 (0.01) .19 (0.04) .81 

(0.00) 

Left Flexor 13.7 ± 1.1 11.7 ± 1.1 14.8 ± 1.1 11.8 ± 1.1 0.59 (0.01) .05(0.09) .68 

(0.00) 

Left Extensor 25.7± 2.8 18.7 ± 2.8 24.5 ± 2.8 21.1 ± 2.8 0.97 (0.00) .06 (0.09) .63 

(0.01) 

Left Abductor 14.3 ± 1.2 13.0 ± 1.2 14.8 ± 1.2 12.9 ± 1.2 0.87 (0.00) .25 (0.03) .81 

(0.00) 

Left External 

Rotator 

6.9 ± 0.6 5.8 ± 60.6 6.5 ± 0.6 5.4 ± 0.6 0.43 (0.01) .1 (0.06) .93 

(0.00) 

 

 

activity level (r = 0.32, P = .05, r = 0.52, P < .001, and r = 0.36 P =.03, respectively). However, 

when looking at each group separately, there was a positive correlation between physical 

activity level and hip flexor, extensor, abductor, and external rotator strength for healthy 

controls (r = 0.42, P = .05, r = 0.58, P =.004, r = 0.41, P =.06, and r = 0.45, P = .04, 

respectively). There was also a positive correlation between physical activity level and hip 

extensor and external rotator strength in the LBP group (r = 0.51, P = .03, and r = 0.50, P = 

.03, respectively). 

 

Discussion  

The present study aimed to compare differences in static and dynamic postural control and hip 

strength among subgroups of physically active and inactive NSCLBP individuals and healthy 

controls, and to further determine whether low level of physical activity is negatively 

associated with measures of lower body muscular strength and postural control. Our results 

revealed no significant group by physical activity interaction for hip muscles strength and 

postural control, except for static control during left single leg stance with eyes closed. 

However, we found significant differences in reach distances (for all Y-balance directions), 

sway velocity (during eye closed conditions), and all hip muscles strength (except external 

rotators and left abductor) by physical activity. Furthermore, we found a direct relationship 

between physical activity level and neuromuscular outcomes (postural control and strength). 

 

Postural control decreases in both LBP individuals and healthy controls in single leg stance 

with eyes closed conditions compared to eyes open, but only in eye closed conditions, a 

significant difference between LBP individuals and healthy controls is more distinct. In 
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particular, inactive LBP individuals had significantly diminished static control as compared to 

inactive healthy controls. Nonetheless, the results indicated that static and dynamic postural 

control outcomes differed by physical activity level, with significantly lower scores in 

physically inactive individuals as compared to physically active peers. This was more evident 

in the LBP group during all YBT reach directions and during single leg static balance with eyes 

closed conditions. But for healthy controls, this was significantly evident only in the PL 

direction, despite the lower scores in the other directions. The PL direction is an extremely 

challenging direction, and being physically inactive could make it harder for a person to 

maintain balance in this direction even if he/she is otherwise healthy. The present study, 

however, did not find any interlimb differences or gender differences, which is in alignment 

with previous studies.18,19  

 

Notwithstanding, a composite score of less than 89% has been reported to represent a reduced 

dynamic postural control and may place individuals at a risk for future injury.20,21 In this study, 

when comparing the LBP group to healthy controls, both groups had a mean score of greater 

than 90% on the right and left sides. However, when we studied the proportion of subjects who 

scored below 90% on the dominant side, within each group, the control group had only 3 

subjects (15%) that scored below the 90% cut-off, while the LBP group had 9 subjects (45%) 

who scored below 90%, which is more than three times the number of subjects in the control 

group. More specifically, when examined at the subgroup level, the proportion of subjects that 

scored below 90% did not differ between active LBP and active controls [only 2 subject (10%) 

versus none (0%), respectively]. However, the proportion did differ considerably between 

inactive LBP and inactive controls [16 subjects (80%) vs 4 subjects (20%), respectively]. 

Similar findings were observed for the non- dominant left side. 

 

Comparing our results with other research findings, however, is difficult as this was the first 

study to compare differences in postural control and hip strength among subgroups of 

physically active and inactive NSCLBP individuals and healthy controls. However, the clinical 

merits of our findings could be established by comparing the outcomes of the study with 

previous relevant studies. Impairment in static and dynamic postural control has been 

previously identified in individuals with NSCLBP.22-25 Our results however, showed that 

postural control was not significantly different between active individuals with and without 

NSCLBP. A possible explanation of this unexpected finding is that, despite the presence of 

LBP, active individuals sustained the same functional level of activity that is required to 

maintain postural stability as individuals without LBP, and thus might have masked the effects 

of pain on postural control. Similar to our findings, active individuals with LBP were found to 

have a postural control that is similar to those without LBP.26 It is possible, however, that 

impaired postural control is present in just a subgroup rather than in all LBP patients, meaning 

that some patients should not be expected to experience any change in postural control. 

 

In contrast, however, postural control significantly differed between the inactive subgroups. To 

maintain stability, the body relies on integrated feedback from three sensory systems: visual, 

vestibular and somatosensory or proprioceptive.27 Individuals with LBP have been shown to 

demonstrate reduced proprioceptive feedback from mechanoreceptors of the trunk and hip 

joint, as a result of altered sensory input at the site of pain, which was suggested to affect 

postural control mechanism.28  Consequent- ly, they usually adopt alternative postural control 

strategies and rely more on the visual and vestibular sources in order to cope with the new 

demands introduced by pain.29 Therefore, a reduction in visual feedback such that occurs 

during the eyes closed static balance conditions and the posterior directions of the YBT would 

further limit their postural control strategies. Visual cues are required to orient the body in 
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space and to provide feedback for the reaching leg.30  Also, an inactive behavior has been 

shown to impact neuromuscular control, and thus may affect the other adopted strategies they 

rely on. Hence, the differences noted between inactive NSCLBP and inactive healthy controls 

might be attributed to the above interpretation. 

 

However, in terms to physical activity, the present study found that active individuals had better 

postural control compared to inactive subjects. Specifically, inactive individuals with NSCLBP 

demonstrated poorer static and dynamic postural control compared to their active peers. But 

for the healthy controls, inactive individuals had difficulty mainly in dynamic control during 

the PL direction as compared to active individuals. Comparable to our findings, adopting a 

sedentary lifestyle behavior has been identified as a risk factor for impaired postural control 

and increased risk of falls.31,32 [53,54] Likewise, physical inactivity can impact functional 

performance in people without disabilities. Sedentary older adults have been shown to have 

poorer postural control than their more active peers.33  This decline in postural control, 

associated with physical inactivity, was thought to be a result of reduced muscle force/mass, 

decreased mobility, and disturbed somatosensory integration.34  

 

Importantly, such decline can be reversed through increasing physical activity.33,34 In addition 

to the reported differences, this study demonstrated a moderate but significant dose-response 

relationship between physical activity level and postural control. The higher the physical 

activity, the better the postural control. In a recent review conducted on physical activity and 

functional limitations, a similar dose-response relationship was displayed such that those with 

higher levels of physical activity were less likely to develop functional limitations as compared 

to a sedentary group.35 The relationship between postural control and physical activity in 

NSCLBP population has been less studied. However, several studies have examined the 

relationship between physical 

 

activity and other outcome measures, including pain and disability and reported similar dose-

response associations A sedentary behavior was associated with increased physical disability, 

which can impact postural control.Hip muscle strength 

 

The results indicated that hip muscle strength was significantly diminished in physically 

inactive individuals as compared to physically active peers. Hip muscle weakness has been 

associated with a wide range of lower extremity injuries and chronic diseases.36-38 In addition, 

weakness or inefficiency of hip 

 

muscles   may   lead   to   lumbopelvic   imbalance, which can contribute to the development 

of LBP.39,40 Hip muscles, in particular the gluteus maximus, are tightly coupled to the lumbar 

paraspinal muscles (contralateral latissimus dorsi) via the thoracolumbar fascia, which 

facilitates the transfer of energy and load from the lumbar spine to the lower extremities.41,42 
[Thus, hip muscles have an important role in lumbar stability.43  Furthermore, hip muscles serve 

to maintain pelvic stability and control the rotational movement of the lower limbs during 

single leg stance.44 Hence, weakness in these muscles may cause decreased pelvic stability, 

leading to abnormal segmental movement of the lumbar spine during gait or standing, which 

may also contribute to LBP.45  However, the contribution of hip muscles weakness to LBP 

development is still controversial. While some studies have reported that hip muscles strength 

is diminished in LBP patients others have found no relationship between hip strength and the 

development of LBP.The current study found no significant differences in hip strength between 

individuals with NSCLBP and healthy controls. It should be noted, however, that NSCLBP is 

a complex and multifactorial process and thus could explain the difficulty in establishing 
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specific differences. It is possible that diminished hip muscle strength is present in just a 

subgroup rather than in all LBP patients, meaning that some patients should not be expected to 

experience any change in muscle strength.46  

 

Irrespective, a difference in muscle strength by physical activity is still evident. Furthermore, 

a significant dose-response relation- ship between physical activity level and peak force of hip 

muscles was found. The lower the physical activity, the lower the strength. The decrease in 

muscle strength could be a factor for the impaired postural control seen in inactive subjects. 

Muscle weakness is a well-established risk factor for impaired postural control and increased 

risk of falls. Evidence suggests that in response to physical inactivity, skeletal muscles go 

through a process called adaptive reductive remodeling. This causes a loss of muscle mass 

(disuse atrophy), as a result of reduction in muscle fibers and loss of motor units, leading to 

decreased muscle strength. The reduced muscle strength may contribute to the diminished 

ability to meet the biomechanical requirements for postural control, which could have 

significant consequences on maintaining functional independence and ability to execute daily 

tasks. The YBT requires neuromuscular control through proper joint positioning as well as 

strength in the surrounding musculature to create and maintain the necessary positions 

throughout the test. Previous studies have shown a correlation between hip extensor strength 

and all three directions of the YBT.Reaching in these directions is usually accompanied by an 

anterior shift of the trunk to maintain the center of mass within the base of support. Flexion of 

the trunk produces flexion moment at the hip, which is controlled by the hip extensors. 

Reaching far may require further shift of the trunk anteriorly and stronger hip extensors to 

counteract this motion while main- taining stability. Inactive individuals in our study had 

weaker hip extensor strength and thus their ability to reach far might be limited due to the 

inability of the hip extensors to counteract the sagittal plane flexion of the trunk and hip. Thus, 

any attempt to reach far might cause them to lose control while performing the task.47-50 

 

Conclusion  

Based on our present findings, postural control was not significantly different between active 

individuals with and without NSCLBP. However, inactive individuals with NSCLBP exhibited 

diminished postural control compared to age-matched inactive healthy controls. Overall, 

physically inactive individuals had poorer postural control compared to their age matched 

physically active peers. Postural control and hip strength were independently related to physical 

activity behavior. In another words, a sedentary behavior may contribute to impaired muscle 

strength and postural control, and therefore impact functional performance in individuals with 

NSCLBP.  

 

Reference  

1. Hoy D, Bain C, Williams G, et al. A systematic review of the global prevalence of low 

back pain. Arthritis Rheum 2012;64:2028–37. 

2. Meucci RD, Fassa AG, Faria NMX. Prevalence of chronic low back pain: systematic 

review.  Rev  Sau´de  Pu´blica  2015;49:E360–410. 

3. Ricci JA, Stewart WF, Chee E, et al. Back pain exacerbations and lost productive time costs 

in United States workers. Spine 2006;31:3052–60. 

4. Punnett L, Prüss-Ütün A, Nelson DI, et al. Estimating the global burden of low back pain 

attributable to combined occupational exposures. Am J Ind Med 2005;48:459–69 

5. Institute of Medicine (US) Committee on Advancing Pain Research, Care, and Education. 

Relieving Pain in America: A Blueprint for Transforming Prevention, Care, Education, and 

Research. Washington (DC): The National Academies Press; 2011. 

6. Hayden JA, Tougas ME, Riley R, et al. Individual recovery expectations and prognosis of 



 European Journal of Molecular & Clinical Medicine (EJMCM)  

ISSN: 2515-8260                                   Volume 08, Issue 03, 2021 

4892 
 

outcomes in non-specific low back pain: prognostic factor exemplar review. Cochrane 

Database Syst Rev 2014;9. 

7. Vos T, Flaxman AD, Naghavi M, et al. Years lived with disability (YLDs) for 1160 

sequelae of 289 diseases and injuries 1990-2010: a systematic analysis for the Global 

Burden of Disease Study 2010. Lancet 2012;380:2163–96 

8. Brech GC, Andrusaitis SF, Vitale GF, et al. Correlation of disability and 

9. pain with postural balance among women with chronic low back pain. Clinics 

2012;67:959–62. 

10. Henry SM, Hitt JR, Jones SL, et al. Decreased limits of stability in 

11. response to postural perturbations in subjects with low back pain. Clin Biomech (Bristol, 

Avon) 2006;21:881–92. 

12. Van Weering M, Vollenbroek-Hutten MMR, Kotte Roessingh MMR, et al. Daily physical 

activities of patients with chronic pain or fatigue versus asymptomatic controls. A 

systematic review. Clin Rehabil 2007;21:1007–23. 

13. Boonstra AM, Preuper HR, Reneman MF, et al. Reliability and validity of the visual 

analogue scale for disability in patients with chronic musculoskeletal pain. Int J Rehabil 

Res 2008;31:165–9. 

14. Craig CL, Marshall AL, Sjöström M, et al. International physical activity questionnaire: 

12-country reliability and validity. Med Sci Sports Exerc 2003;35:1381–95. 

15. Jaber H, Lohman E, Daher N, et al. Neuromuscular control of ankle and hip during 

performance of the star excursion balance test in subjects with and without chronic ankle 

instability. PloS One 2018;13: e0201479. 

16. Wadsworth CT, Krishnan R, Sear M, et al. Intrarater reliability of manual muscle testing 

and hand-held dynametric muscle testing. Phys Ther 1987;67:1342–7. 

17. Scott DA, Bond EQ, Sisto SA, et al. The intra-and interrater reliability of hip muscle 

strength assessments using a handheld versus a portable dynamometer anchoring station. 

Arch Phys Med Rehabil 2004;85: 598–603. 

18. Ambegaonkar JP,  Mettinger  LM,  Caswell  SV,  et  al.  Relationships between core 

endurance, hip strength, and balance in collegiate female athletes. Int J Sports Phys Ther 

2014;9:604–16. 

19. Jaric S. Muscle strength testing. Sports Med 2002;32:615–31. 

20. Appiah-Dwomoh E, Mh-Dwomoh Hadzic M, Mayer F. Star Excursion Balance Test in 

young athletes with back pain. Sports 2016;4:44. 

21. Kahraman BO, Kahraman T, Kalemci O, et al. Gender differences in postural control in 

people with nonspecific chronic low back pain. Gait Posture 2018;64:147–51. 

22. Alnahdi AH, Alderaa AA, Aldali AZ, et al. Reference values for the Y Balance Test and 

the lower extremity functional scale in young healthy adults. J Phys Ther Sci 

2015;27:3917–21. 

23. Butler RJ, Lehr ME, Fink ML, et al. Dynamic balance performance and noncontact lower 

extremity injury in college football players: an initial study. Sports Health 2013;5:417–22. 

24. Ganesh GS, Chhabra D, Mrityunjay K. Efficacy of the star excursion balance test in 

detecting reach deficits in subjects with chronic low back pain. Physiother Res Int 

2015;20:9–15. 

25. Hooper TL, James CR, Brismée JM, et al. Dynamic balance as measured by the Y-Balance 

Test is reduced in individuals with low back pain: a cross-sectional comparative study. 

Phys Ther Sport 2016;22:29–34. 

26. Thakkar HH, Kumar S. Static and dynamic postural stability in subjects with and without 

chronic low back pain. Int J Res Med Sci 2015;3:2405. 

27. Tsigkanos C, Gaskell L, Smirniotou A, et al. Static and dynamic balance deficiencies in 

chronic low back pain. J Back Musculoskelet Rehabil 2016;29:887–93. 



 European Journal of Molecular & Clinical Medicine (EJMCM)  

ISSN: 2515-8260                                   Volume 08, Issue 03, 2021 

4893 
 

28. Ishak NA, Zahari Z, Justine M. Muscle functions and functional performance among older 

persons with and without low back pain. Curr Gerontol Geriatr Res 2016;2016. 

29. Horak FB, Shupert CL, Mirka A. Components of postural dyscontrol in the elderly: a 

review. Neurobiol Aging 1989;10:727–38. 

30. Jacobs JV, Henry  SM, Jones SL, et al.  A history of  low  back pain associates with altered 

electromyographic activation patterns in response to perturbations of standing balance. J 

Neurophysiol 2011;106: 2506–14. 

31. Radebold A, Cholewicki J, Polzhofer GK, et al. Impaired postural control of the lumbar 

spine is associated with delayed muscle response times in patients with chronic idiopathic 

low back pain. Spine 2001;26:724–30. 

32. Coughlan GF, Fullam K, Delahunt E, et al. A comparison between performance on selected 

directions of the star excursion balance test and the Y balance test. J Athl Train 

2012;47:366–71. 

33. O’Loughlin JL, Robitaille Y, Boivin JF, et al. Incidence of and risk factors for falls and 

injurious falls among the community-dwelling elderly. Am J Epidemiol 1993;137:342–54. 

34. Campbell AJ, Borrie MJ, Spears GF. Risk factors for falls in a community-based 

prospective study of people 70 years and older. J Geronto 1989;44:M112–7. 

35. Prioli AC, Ju´nior PB, Barela JA. Physical activity and postural control in the elderly: 

coupling between visual information and body sway. Gerontology 2005;51:145–8. 

36. Perrin PP, Gauchard GC, Perrot C, et al. Effects of physical and sporting activities on 

balance control in elderly people. Br J Sports Med 1999;33:121–6. 

37. Paterson DH, Warburton DE. Physical activity and functional limitations in older adults: a 

systematic review related to Canada’s Physical Activity Guidelines. Int J Behav Nutr Phys 

Act 2010;7:38. 

38. Steinberg N, Dar G, Dunlop M, et al. The relationship of hip muscle performance to leg, 

ankle and foot injuries: a systematic review. Phys Sportsmed 2017;45:49–63. 

39. Arokoski MH, Arokoski JP, Haara M, et al. Hip muscle strength and muscle cross sectional 

area in men with and without hip osteoarthritis. J Rheumatol 2002;29:2185–95. 

40. Harris-Hayes M, Mueller MJ, Sahrmann SA, et al. Persons with chronic hip joint pain 

exhibit reduced hip muscle strength. J Orthop Sports Phys Ther 2014;44:890–8. 

41. Himmelreich H, Vogt L, Banzer W. Gluteal muscle recruitment during level incline and 

stair ambulation in healthy subjects and chronic low back pain patients. J Back 

Musculoskelet Rehabil 2008;21:193–9. 

42. Hoffman SL1 , Johnson MB, Zou D, et al. Sex differences in lumbopelvic movement 

patterns during hip medial rotation in people with chronic low back pain. Arch Phys Med 

Rehabil 2011;92:1053–9. 

43. Mueller MJ, Maluf KS. Tissue adaptation to physical stress: a proposed “Physical Stress 

Theory” to guide physical therapist practice, education, and research. Phys Ther 

2002;82:383–403. 

44. Vleeming A, Stoeckart R. The role of the pelvic girdle in coupling the spine and the legs: 

a clinical–anatomical perspective on pelvic stability. Movement, Stability & Lumbopelvic 

Pain. London, United Kingdom: Churchill Livingstone; 2007;113–137. 

45. Nadler SF, Malanga GA, De Prince M, et al. The relationship between lower extremity 

injury, low back pain, and hip muscle strength in male and female collegiate athletes. Clin 

J Sport Med 2000;10:89–97. 

46. Lee D. The Pelvic GirdleAn APPROACH to Examination and Treatment of the Lumbo-

pelvic-hip Region. New York: Churchill Livingston; 1999. 2 153-169. 

47. Bewyer DC, Bewyer KJ. Rationale for treatment of hip abductor pain syndrome. Iowa 

Orthop J 2003;23:57–66. 

48. Nadler SF, Malanga GA, Bartoli L, et al. Hip muscle imbalance and low back pain in 



 European Journal of Molecular & Clinical Medicine (EJMCM)  

ISSN: 2515-8260                                   Volume 08, Issue 03, 2021 

4894 
 

athletes: influence of core strengthening. Med Sci Sports Exerc 2002;34:9–16. 

49. Verbunt JA, Smeets RJ, Wittink HM. Cause or effect? Deconditioning and chronic low 

back pain. Pain 2010;149:428–30. 

50. Teichtahl AJ,  Urquhart  DM,  Wang  Y,  et  al.  Physical inactivity is associated with 

narrower lumbar intervertebral discs, high fat content of paraspinal muscles and low back 

pain and disability. Arthritis Res Ther 2015;17:114. 

51. Norris B, Trudelle-Jackson E. Hip-and thigh-muscle activation during the star excursion 

balance test. J Sport Rehabil 2011;20:428–41. 

52. Hubbard TJ,  Kramer  LC,  Denegar  CR,  et  al.  Correlations among multiple measures of 

functional and mechanical instability in subjects with chronic ankle instability. J Athl Train 

2007;42:361–6. 

 

 

Received :19-07-2021.             Revised:02-08-2021.          Accepted:29-08-2021 

 


