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Abstract 

Background: Low back pain (LBP) is a serious health issue that affects people of all ages. In India, the 

prevalence of LBP ranges from 6.2 % to 92 %, with increasing age and female predominance frequently 

leading to significant impairment. Non-specific Low Back Pain is on the rise due to increased sedentism 

People with low back pain may have decreased proprioception and motor control of deep trunk muscles, 

affecting postural stability. 

Purpose: To investigate the association between physical activity, proprioception, and balance 

impairments in chronic mechanical low back pain patients (CMLBP). 

Methods: 100 patients with CMLBP were selected.The outcomes measures included were Lumbar 

active range of motion (L-AROM), Lumbar proprioception error (Bubble inclinometer), static and 

dynamic balance test, Modified Oswestry disability index (MODI), Numerical Pain Rating Scale 

(NPRS), International Physical Activity Questionnaire Short Form (IPAQ-SF). 

Results: Physical activity and proprioception error were shown to have a statistically significant 

correlation coefficient at 15 degrees of extension (r=27.7% with a p-value of < 0.05).Pearson correlation 

for physical activity and dynamic balance shows a positive correlation r=23.3% (p-value <0.05). 

Conclusion: Significant correlation was seen between physical activity and proprioception error at 15 

degree of lumbar extension, posterolateral reach in Y balance test. 

Keywords: CLBP; MODI; NPRS; L-AROM; IPAQ-SF; Bubble Inclinometer. 
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1. Introduction 

Low Back pain is a major health issue that affects various age groups. The majority of the population 

(70-85%) will have low back pain at some point in their lives(1).Low back pain arises below the costal 

edge and above the inferior gluteal folds(2).Mechanical factors account for 80-90 percent of the causes 

of lower back pain(3) and it caused by the spine, intervertebral discs, and soft tissues around the 

spine(4). It can also be caused by unhealthy habits including improper posture, bad sitting, and bad 

lifting methods(5).People who work at home put a lot of strain on their lumbar spine. Sedentary life 

style reduces neuromuscular efficiency, causes skeletal muscle atrophy, and decreased muscle strength, 

perhaps leading to NSCLBP(6). 

 

Chronic low back pain is pain that lasts longer than the expected healing time which is more than 12 

weeks(7). It also makes it difficult for the intervertebral disc to keep its water level stable, which leads to 

degenerative and overload lesions, which in turn causes NSLBP(8).CLBP can be caused by a lack of or 

inadequate motor control in the deep trunk musculature(9).Core muscle weakness has been linked to 

increased pain and impairment in people with low back pain(2).Physical exercise is any skeletal muscle 

action that results in an energy expenditure. The lack of exercise may result in diminished muscle 

strength and flexibility, making the spine more prone to injury(10). 

Postural control is responsible for maintenance of posture, to stabilize spine and movement. Good 

postural control necessitates the use of an input system to gather information, as well as an integration 

center  to  receive  and  understand  the information in order to properly prepare a response(11). 

While it is well established that patients with low back pain have a malfunction in the lumbo-pelvic area, 

there is growing evidence to suggest that proprioception is also impaired in these patients. Para spinal 

muscle contains abundant muscle spindles, which play a key role in generating a proprioceptive signals 

to monitor mid spinal motion(12).The damage in proprioception may lead to dysfunction in 

neuromuscular synapses in chronic low back pain. This decline in proprioception results in multiple 

injuries(13). 

One study described the association of both sedentary type of work and heavy physical load and 

suggested that both had a stronger association with low back pain in women than in men(8).In another 

study, the researchers discovered that there is a negative relationship between physical activity and low 

back pain(10). 

Trunk muscular dysfunction may result from proprioceptive deficiencies, which may also induce 

changes in the typical afferent inputs from the muscles that are impacted by the impairments. Because 

ligaments are under low strain in neutral posture, muscle afferents might be regarded to be the principal 

contributors to position awareness in this position(14). 

The goal of this study is to investigate the relationship between proprioception impairment and balance 

impairment in individuals with persistent mechanical low back pain. Our objective was to observe the 

changes of postural control and repositioning error as they relate to physical activity in individuals with 

chronic mechanical low back pain. We hypothesized that there would be a relationship between physical 

activity,Proprioceptive error and postural control in CMLBP individuals. 

http://www.aijfr.com/


 

Advanced International Journal for Research (AIJFR) 

E-ISSN: 3048-7641   ●   Website: www.aijfr.com   ●   Email: editor@aijfr.com 

 

AIJFR26013277 Volume 7, Issue 1 (January-February 2026) 3 

 

METHODOLOGY: 

STUDY DESIGN: 

It is a cross-sectional study that was carried out after the approval of the 

Institutional Ethics Committee ,NIMS. 

PARTICIPANTS: 

The study included 100 individuals with persistent mechanical low back pain referred to the 

Physiotherapy Department,NIMS. The study comprised both male and female subjects aged between 18-

45 years. The subjects were enrolled after an informed consent. 

Participants with chronic mechanical low back pain for at least 3 months were included in the 

study.Participants with back trauma, acute low back pain, spondylolisthesis and rheumatological or 

neurological issues were excluded. 

OUTCOME MEASURES: 

The outcome measures were taken by a physiotherapist (other than the principal investigator) trained for 

the same. 

The Y-balance test was used to determine the dynamic balance. A hundredfold increase in reach 

distance was estimated by dividing the total of the greatest reach distance in each direction by three 

times leg length, and then multiplying by 100 (4). 

International Physical Activity Questionnaire-SF is used to assess the individuals physical activity level 

and NPRS to assess the pain. 

Lumbar ROM: 

Two bubble inclinometers were utilized simultaneously in conjunction with each other to measure the 

lumbar range of motion. The patient is instructed to assume a standing posture. The examiner then 

palpates and marks two reference sites on the spine: one at the 1st sacral vertebrae, and another at the 

12ththoracic vertebrae, both of which are used to measure lumbar flexion and extension. As reference 

points for side flexion, the spinous process of the T12 vertebrae is used, and for lumbar rotations, the 

acromion process and greater trochanter of the opposing side are used as references. Throughout the 

tests, the bubble inclinometer was held in a constant position on the reference points to ensure accurate 

results. With the lower inclinometer readings subtracted from the upper inclinometer readings, the true 

range of motion of the lumbar region when bending forward and backward was estimated for each 

individual subject. For evaluating lumbar mobility, the bubble inclinometer has excellent intrarater and 

interrater reliability, as well as strong concurrent validity(15). 

 

Lumbar proprioception error: 

Bubble inclinometer was used to also measure the proprioception error. The participants were in a 

neutral posture i,e standing erect. Three alternative starting places were used for this. Each participant 

was requested to hold a 45-degree lumbar flexion position for ten seconds, and then they were instructed 

to remember the position since they would be required to replicate it with closed eyes. After that, the 

participant was requested to return to the neutral position and then to duplicate the goal position as 

closely as possible, which was the final step. When the patient has reached the desired posture, he or she 

informs the therapist. The individual was instructed to maintain the final position for three seconds, after 
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which the therapist recorded  the  replicated  position.  The identical process was carried out for 60 

degrees of lumbar flexion and 15 degrees of lumbar extension on a second occasion. A total of three 

trials were performed with a 30 second break between each trail, and then the average of all three trials 

was computed for further study. The participants were given the opportunity to practice the exam once 

before it was completed. During the testing process, no feedback was provided.(11) 

Single limb stance test: 

Patients were asked to position their contralateral leg in 45 degrees hip flexion and 90 degrees knee 

flexion while standing on their dominant leg with their arms crossed over their chests. While standing 

on each leg, the time was recorded with both eyes open and both eyes closed. The timing was halted at 

60 seconds (with the eyes open) or 30 seconds (with the eyes closed). Two trails were recorded, and the 

best values from each of them were noted. If the participant maintains his or her position for the whole 

60 seconds or 30 seconds, no second timing is performed.(9) 

Dynamic balance test: 

Each subject stood in the middle of intersecting lines barefoot, one leg at a time, and was asked to 

extend their non- dominant limb as far as possible before returning to the original standing position. The 

test is performed in the following order: anterior reach, 3 trails per leg, then posterolateral and 

posteromedial reach. Each direction included 3 trails with 1 min respite between them. On the inch tape, 

a notation on the touchdown spot marked the maximum reach. The trail measurements are averaged and 

standardized to their leg length (from ASIS to distal end of medial mallelous). The composite 

score was calculated by multiplying the sum of maximum reach distance by 3 times the leg length. The 

Y Balance Test (YBT) has strong inter-rater reliability, with intraclass correlation values of 0.99 to 1 

(16). 

International physical activity questionnaire: 

It is a self-reported questionnaire used to determine an individual's physical activity level. This scale 

involves nine questions on time spent on walking, exercising moderately and strenuously, and sitting 

during the previous seven days. In order to determine the duration and frequency of each activity, we 

use minutes per day in addition to days per week. The quantity of METs-minutes/week for each 

category was gained by multiplying the number of minutes by 3.3 (for walking), 4 (for moderate 

exercise), 8 (for intense exercise), and 1.3 (for no exercise) (sitting). It is computed by adding together 

the METs- minutes/week= [(walk METs mindays) + (moderate METs mindays) + (vigorous METs 

mindays)] to get the total score. Individuals with a score of less than 600 METs are classed as inactive, 

while those with a score of equal to or greater than 600 METs are classified as actively exercising. A 

moderate concurrent validity and good test-retest reliability (ICC = 0.80) have been established for the 

IPAQ-SF (17). 

 

Modified oswestry disability index: 

The MODI is a disease specific disability measure used to know the level of disability. It consists of 10 

questions, each question is scored from 0-5(minimum to maximum). The total score from each section is 

summed and then divided by the total number of questions answered and multiplied by 100 to create 

a percentage disability. The scores range from 0-100% with less scores meaning less disability. 

MODI = (Sum of items scored/Sum of sections answered) X 100. 

http://www.aijfr.com/
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MODI is reliable in assessing disability in patients with low back pain (18). 

Numeric pain rating scale: 

NPRS is used to measure the pain intensity in the lower back region. It is a linear measurement on a 

straight 100 line with 10mm intervals. The score ranges from 0 to 10, where “0” indicates no pain and 

“10” indicates the worst pain. The NPRS has high validity and moderate reliability in pain assessment 

(4). 

STATISTICAL ANALYSIS AND RESULTS: 

The mean age of the patients was 35 years, with a standard deviation of 7.43.In the research, there were 

56 females and 44 males that participated. 
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Figure 1: Representation of the demographic data of subjects 

Table 1: Mean and Standard deviation of Age, MODI, NPRS. 

 

 N Median Standard 

deviation 

AGE 100 35.10 7.43 

MODI 100 39.01 10.28 

NPRS 100 5.43 1.42 
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Table 2: Mean values for physical activity, lumbar proprioception, and static and dynamic balance. 

 

 Mean Standard deviation 

PHYSICAL ACTIVITY 629.24 452.66 

PROPRIOCEPTION 

ERROR 

At 45◦ flex- 1.68 At 

60◦ flex- 1.76 

At 15 ◦ext- 1.28 

At 45◦ flex- 1.30 At 60◦ 

flex- 1.34 

At 15◦ext- 0.99 

STATIC BALANCE Rt EO - 40.49 Lt 

EO- 35.18 

Rt EC- 16.81 

Lt EC- 13.64 

Rt Eo - 14.03 Lt EO- 

14.11 

Rt EC- 9.12 

Lt EC- 8.42. 

DYNAMIC BALANCE Rt Ant – 48.93 Lt 

Ant- 49.41 

Rt PL- 52.65 

Lt PL- 54.02 

Rt PM- 42.92 

Lt PM- 42.56 

Rt Ant – 7.46 Lt Ant- 8.06 

Rt PL- 8.07 

Lt PL- 8.69 

Rt PM- 6.14 

Lt PM- 7.53 

(RT EO: Right eye open, LT EO: Left eye open, RT EC: Right eye closure, LT EC: Left eye 

closure) 

Table 3: This table shows correlation between physical activity and single leg stance test 

Correlations 

 

  IPAQ RT_EO LT_EO RT_EC LT_EC 

IPAQ Pearson Correlation 1 -.108 -.057 -.057 -.011 

Sig. (2-tailed)  .287 .572 .571 .915 

(IPAQ- International physical activity questionnaire, RT EO: Right eye open, LT EO: Left eye open 

,RT EC: Right eye closure, LT EC: Left eye closure) 

A negative Correlation was seen between IPAQ and RT_EO (10.8% and p-value > 0.05) , IPAQ and 

LT_EO ( 5.7% and p-value > 0.05),IPAQ and RT_EC is (5.7% and p-value > 0.05),IPAQ and LT_EC 

(1.1%, p-value > 0.05). 

Table 4: This table shows correlation between physical activity and Y balance test. 

Correlations 

  IPAQ RT_Ant LT_Ant RT_PM LT_PM RT_PL LT_PL 

IPA

Q 

Pearson 

Correlation 

1 .125 .097 -.050 .014 .232* .189 

Sig. (2- 

tailed) 

 
.216 .336 .624 .887 .020 .059 

*Correlation is significant at the 0.05 level (2-tailed). 
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(RT ANT: Right anterior reach, LT ANT: left anterior reach, RT PM: Right posteromedial reach, LT 

PM: left posteromedial reach, RT PL: Right posterolateral reach, LT PL: Left posterolateral reach) 

There was a negative Correlation seen between IPAQ and RT_Ant (12.5% and p-value> 0.05),IPAQ and 

LT_Ant (9.7% and p-value > 0.05),IPAQ and RT_PM (5% and p-value > 0.05), IPAQ and LT_PM 

(1.4% and p-value > 0.05), IPAQ and and LT_PL(18.9% and p-value >0.05). 

A Positive Correlation was seen between IPAQ and RT_PL is 23.3% with a significant p-value of 

0.02 <0.05). 

Table 5: This table shows correlation between physical activity and proprioception error. 

 

  IPA

Q 

Flex_45deg Flex_60deg Ext_15deg 

IPA

Q 

Pearson Correlation 1 -.008 -.098 -.277** 

Sig. (2-tailed)  .933 .334 .005 

**. Correlation is significant at the 0.01 level (2-tailed).   

Negative Correlation was found between IPAQ and Flex_45deg (0.8% with a p-value >0.05, IPAQ and 

Flex_60deg (9.8% with a p-value >0.05. However, there was a Positive Correlation seen between IPAQ 

and Ext_15deg Ext (27.7% with a significant p-value <0.05). 

Table 6: This table shows correlation between NPRS and single leg stance test, Y balance test, 

proprioception error. 

 

   

NPRS 

RT_EO LT_EO RT_EC LT_EC 

NPRS Pearson 

Correlation 
1 -.247* -.189 -.050 .000 

 Sig.(2-tailed)  
.013 .060 .620 

.995 

   

NPRS 
RT_ANT LT_ANT RT_PM LT_PM 

RT_PL LT_PL 

NPRS Pearson 

Correlation 
1 -.119 -.137 -.103 -.104 -.001 -.110 

 Sig.(2-tailed)  .239 .176 .308 .302 .991 .277 

  NPRS Flex_45deg Flex_60deg Ext_15deg 

NPRS Pearson 

Correlation 
1 .262** .284** .141 

 Sig. (2- tailed)  .008 .005 .161 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 
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There was a negative correlation seen between NPRS and RT_EO(24.7% with p-value > 0.05, NPRS 

and LT_EO(18.9% with p-value >0.05, NPRS and RT_EC(0.5% with p-value >0.05, NPRS and LT_EC 

(0% with p-value >0.05). 

Negative correlation was found between NPRS and RT_ANT(11.9% with p-value >0.05, NPRS and 

LT_ANT(13.7% with p-value >0.05, NPRS and RT_PM(10.3% with p-value >0.05, LT_PM (10.4% 

with p-value >0.05, NPRS and RT_PL(0.1% with p-value >0.05, NPRS and LT-PL (11% with p-value 

>0.05). 

Positive correlation was found between NPRS and proprioception error at flex_45deg (26.2% with a p-

value < 0.05, NPRS and flex_60 deg (28.4% with a p-value < 0.05, NPRS and ext_15 deg (14.1% with 

p-value .161). 

Table 7: This table shows correlation between MODI and Single leg stance test, Y- balance test, 

proprioception error. 

 

  MODI RT_EO LT_EO RT_EC LT_EC 

MODI Pearson 

Correlation 
1 -.278** -.218* -.097 -.018 

 Sig.(2-tailed)  .005 .030 .335 .860 

  MODI RT_ANT LT_ANT RT_PM LT_PM RT_PL LT_PL 

MODI Pearson 

Correlation 
1 -.211* -.201* -.213* -.214* -.077 -.116 

 Sig. (2-tailed)  .035 .045 .033 .033 .449 .251 

  MODI Flex_45deg Flex_60deg Ext_15deg 

MODI Pearson 

Correlation 
1 .150 .272** .126 

 Sig. (2- tailed)  .136 .008 .210 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

Between MODI and RT_EO there was a negative correlation with r=27.8%, p-value of 

<0.05.Negative correlation between MODI and LT_EO (21.8% with p-value >0.05, MODI and RT_EC 

(0.9% with p-value >0.05, MODI and LT_EC (1.8% with p-value >0.05). 

Negative correlation was seen between MODI and RT_ANT(21.1% with p-value >0.05, MODI and 

LT_ANT(20.1% with p-value >0.05, MODI and RT_PM(21.3% with p-value >0.33, MODI and 

LT_PM(21.4% with p-value >0.05, MODI and RT_PL(7.7% with p-value >0.05, MODI and 

LT_PL(11.6% with p-value >0.05). 

Positive correlation was found between MODI and fle_45 deg (15% with p value .136, MODI and 

flex_60 deg(27.2% with p-value <0.05, MODI and ext_15 deg(12.6% with p-value .210). 
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DISCUSSION 

Our study examines the effects of physical activity, pain, disability on proprioception, static and 

dynamic balance, as well as their mechanical low back pain. Physical activity and posterolateral reach in 

the dynamic balancing test, as well as physical activity and proprioception error at 15 degrees of lumbar 

extension, were shown to be significantly correlated. The p-value for the interaction between physical 

activity and static balance is larger than 0.05. The current study found a link between physical activity 

and reach distance in the Y balance test, perhaps owing to peripheral muscle spindle changes(19), 

decreased or weak muscle strength(20), sedentary lifestyle. 

In our study, we also found a significant correlation between NPRS and proprioception error at 45, 

60 degree of lumbar flexion, it may be due to the reorganization of somatosensory cortex which 

compromises the proprioceptive signals or due to the inflammatory response in paraspinal muscles 

which causes slow muscle fibers to get transform to fast twitch fibers, altered muscle function (I,e 

proprioception). (21). Proprioceptive information might be disrupted as a result of tissue damage, 

muscle fatigue or due to nociceptive activation which interferes with motor control.(22).Reduction of 

lumbar muscle strength, endurance and proprioception leads to increase in lumbar disability and pain 

intensity.(23). 

It has been reported that the mechanism of postural control has been altered in patients with chronic 

mechanical low back pain(24).Individuals who lead a sedentary lifestyle exhibit poor postural control as 

compared to those who have an active lifestyle, which may be linked to higher impairment (6). 

Additionally, the findings of this study reveal a link between physical activity and proprioception errors 

(25). In physically inactive individuals, proprioception errors may be due to muscle atrophy and 

decreased strength. Our study demonstrated a link between physical exercise, proprioception, and 

dynamic balance. According to recent and earlier study, people with persistent mechanical low back 

pain have sustained discomfort for over 12 weeks(7).Chronic pain which may give rise to delayed 

muscle activation that decreases the ability to control the spine(24), reduced physical activity alters 

proprioception, which is linked to muscle spindle modifications(18),also thought to result in reduced 

muscle mass, decreased mobility. Regular physical activity helps in improving muscle strength which 

helps to control movement and enhances joint proprioception(26). 

 

In the chronic low back patients, there was no statistical difference found in the physical activity, 

MODI, NPRS and static balance. A previous study found the IPAQ- SF to be extremely accurate and 

repeatable in people with nonspecific low back pain(6). 

A positive Correlation is seen with Pearson correlation coefficient for Physical activity and 

proprioception error at 15 degree of lumbar extension (r =27.7%) and physical activity and 

posterolateral reach (r = 23.3%) which supports our hypothesis. As the age group was 18 to 45 years 

these results cannot be generalized to other age groups with LBA. 

Multiple injuries may occur as a result of decreased joint mobility, alterations in sensory input, 

decreased muscular strength, and reduced proprioceptive feedback from mechanoreceptors in the trunk 
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and hip joint, among other factors. The effects of treatment strategies and the role of strength of hip 

girdle muscles on proprioception and balance in CMLBA can be focussed for future studies. 

 

CONCLUSION: 

Physical activity level was correlated with proprioception error at 15 degrees of lumbar extension and 

posterolateral reach in the Y balance test in individuals with CMLBA, whereas pain intensity, disability 

were correlated with proprioception error. 
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