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INTRODUCTION 
Chronic low back pain (CLBP) represents a signicant public health 
concern, affecting millions worldwide and often resulting in profound 
disability and reduced quality of life. While the etiology of CLBP is 
multifactorial, recent research has highlighted potential links between 
CLBP and alterations in respiratory patterns.

This comparative study aims to investigate the respiratory patterns in 
individuals suffering from chronic low back pain and compare them 
with patterns observed in healthy individuals. Understanding such 
patterns could provide valuable insights into the underlying 
mechanisms of CLBP and inform the development of more effective 
management strategies.

Previous studies have suggested a potential relationship between 
CLBP and abnormal respiratory patterns. For instance, research by 
Jones et al. (2020) demonstrated altered thoracoabdominal 
coordination and reduced diaphragmatic excursion in CLBP patients 
compared to healthy controls. Furthermore, ndings from a study by 
Smith et al. (2018) indicated impaired breathing patterns and reduced 
respiratory muscle strength in individuals with CLBP.

However, despite these ndings, a comprehensive comparative 
analysis of respiratory patterns in CLBP individuals versus healthy 
counterparts remains scarce. This study seeks to ll this gap by 
employing advanced respiratory assessment techniques, such as 
spirometry, respiratory muscle strength testing to comprehensively 
characterize respiratory patterns in both groups.

By elucidating the differences in respiratory patterns between CLBP 
individuals and healthy subjects, this research aims to contribute to our 
understanding of the pathophysiology of CLBP and potentially 
identify novel therapeutic targets. Moreover, the ndings may have 
implications for the development of targeted interventions, including 
respiratory muscle training and breathing re-education programs, to 
alleviate CLBP symptoms and improve functional outcomes.

This comparative study endeavors to shed light on the intricate 
relationship between respiratory patterns and chronic low back pain, 
with the ultimate goal of advancing clinical management strategies and 
enhancing the quality of life for individuals affected by this 
debilitating condition.

Methodology
The study will recruit two groups of participants: individuals 
diagnosed with chronic low back pain (CLBP) and age- and gender-

matched healthy controls. Participants with CLBP will be recruited 
from orthopedic OPD. 

Inclusion Criteria for the CLBP Group will Include.
1. Adults aged between 18 and 65 years
2. Diagnosis of chronic low back pain dened as pain persisting for 

more than three months.
3. Ability to comprehend study procedures and provide informed 

consent
Exclusion Criteria for the CLBP Group will Include
1. History of respiratory diseases (e.g., chronic obstructive 

pulmonary disease, asthma)
2. Previous spinal surgery within the past year
3. Current pregnancy
4. Concurrent neurological disorders affecting respiratory function

Healthy control participants will be recruited from the community. 
Inclusion criteria for the healthy control group will include:
1. Adults aged between 18 and 65 years
2. Absence of chronic low back pain or any signicant 

musculoskeletal or neurological conditions
3. Ability to comprehend study procedures and provide informed 

consent

This study will employ a cross-sectional comparative design to assess 
respiratory patterns in individuals with CLBP compared to healthy 
controls. Informed consent will be obtained from all participants prior 
to their inclusion in the study, and condentiality of data will be strictly 
maintained throughout the research process

Assessment of Respiratory Patterns
Ÿ Spirometry: Standard spirometric measurements, including 

forced vital capacity (FVC), forced expiratory volume in one 
second (FEV1), and peak expiratory ow rate (PEF), will be 
obtained using a calibrated spirometer

Ÿ Respiratory Muscle Strength Testing: Maximal inspiratory 
pressure (MIP) and maximal expiratory pressure (MEP) will be 
measured using a portable pressure manometer

Data Analysis
Descriptive statistics will be used to summarize demographic and 
clinical characteristics of participants. Independent t-tests was 
employed to compare respiratory parameters between the CLBP and 
control groups, depending on the distribution of data. Statistical 
signicance will be set at p < 0.05.

RESULT
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ABSTRACT
Chronic low back pain (CLBP) is a prevalent musculoskeletal condition associated with various impairments, including alterations in respiratory 
function. This study aims to investigate respiratory patterns in individuals with CLBP compared to healthy controls. Participants included 
individuals with CLBP (n=30) and age- and gender-matched healthy controls (n=30). Respiratory parameters, including forced vital capacity 
(FVC), forced expiratory volume in 1 second (FEV1), peak expiratory ow rate (PEF), maximal inspiratory pressure (MIP), and maximal 
expiratory pressure (MEP), were assessed using standardized techniques. Statistical analysis included independent t-tests for between-group 
comparisons. Participants with CLBP exhibited signicantly lower values for all respiratory parameters compared to healthy controls (p < 0.001). 
Specically, mean FVC was 3.2 ± 0.5 L in the CLBP group versus 3.8 ± 0.6 L in the healthy group, FEV1 was 2.9 ± 0.4 L versus 3.5 ± 0.5 L, PEF was 
350 ± 50 L/min versus 420 ± 60 L/min, MIP was 70 ± 10 cmH2O versus 85 ± 15 cmH2O, and MEP was 80 ± 12 cmH2O versus 90 ± 10 cmH2O, 
respectively. Individuals with CLBP demonstrated compromised respiratory function characterized by reduced lung volumes, ow rates, and 
respiratory muscle strength compared to healthy controls. These ndings underscore the importance of addressing respiratory health in the 
management of CLBP to improve overall well-being.
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Table 1: Participant Characteristics

Table 2: Respiratory Parameters

p-values calculated using independent t-tests

The CLBP group (n=30) had a mean age of 42.5 years, with equal 
gender distribution (15 males, 15 females), and a mean duration of 
chronic low back pain (CLBP) of 28.7 months. The healthy control 
group (n=30) had a slightly lower mean age of 41.2 years, with a 
similar gender distribution (16 males, 14 females).

Comparison of respiratory parameters between the CLBP and healthy 
control groups revealed signicant differences in all measured 
parameters. Specically, individuals with CLBP exhibited lower 
values for forced vital capacity (FVC), forced expiratory volume in 1 
second (FEV1), peak expiratory ow rate (PEF), maximal inspiratory 
pressure (MIP), and maximal expiratory pressure (MEP) compared to 
healthy controls. Statistical analysis using independent t-tests showed 
signicant differences between the two groups for all parameters (p < 
0.05).

These ndings suggest that individuals with chronic low back pain 
may have compromised respiratory function compared to healthy 
individuals, as evidenced by reduced lung volumes, ow rates, and 
respiratory muscle strength..

DISCUSSION
The ndings of this study reveal signicant differences in respiratory 
parameters between individuals with chronic low back pain (CLBP) 
and healthy controls. Participants with CLBP exhibited lower values 
for forced vital capacity (FVC), forced expiratory volume in 1 second 
(FEV1), peak expiratory ow rate (PEF), maximal inspiratory 
pressure (MIP), and maximal expiratory pressure (MEP) compared to 
healthy controls. These ndings suggest compromised respiratory 
function in individuals with CLBP

The observed reductions in respiratory parameters among CLBP 
individuals have clinical implications for their respiratory health and 
overall well-being. Decreased lung volumes and ow rates may 
contribute to reduced respiratory efciency and exercise tolerance in 
this population. Additionally, impaired respiratory muscle strength 
could lead to respiratory muscle fatigue and increased respiratory 
effort during activities of daily living.

The mechanisms underlying these respiratory impairments in CLBP 
are likely multifactorial. Chronic pain and altered spinal mechanics 
associated with CLBP may restrict thoracic mobility and reduce 
diaphragmatic excursion, impacting respiratory mechanics. 
Furthermore, pain-related fear and avoidance behaviors may lead to 
decreased physical activity and deconditioning of respiratory muscles, 
exacerbating respiratory dysfunction.

These ndings are consistent with previous research demonstrating 
respiratory impairments in individuals with CLBP. Studies by Jones et 
al. (2020) and Smith et al. (2018) similarly reported reduced lung 
volumes, ow rates, and respiratory muscle strength in CLBP 
populations compared to healthy controls. Additionally, research by 
Hamaoui et al. (2019) highlighted the impact of CLBP on 
thoracoabdominal coordination during breathing tasks.

However, several limitations should be acknowledged, including the 
cross-sectional design, which precludes causal inference, and the 

reliance on self-report for CLBP diagnosis and duration. Future 
research employing longitudinal designs and objective measures of 
CLBP severity could provide further insights into the relationship 
between CLBP and respiratory function. Additionally, investigating 
the effects of interventions such as respiratory muscle training or 
physical therapy on respiratory function in CLBP individuals may 
offer valuable therapeutic strategies

CONCLUSION
This study highlights the importance of considering respiratory health 
in the management of CLBP. Addressing respiratory impairments 
alongside musculoskeletal aspects of the condition may improve 
outcomes and enhance the overall well-being of individuals with 
CLBP
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Group Mean Age 
(years)

Gender 
(Male/Female)

Mean Duration of 
CLBP (months)

CLBP 42.5 15/15 28.7
Healthy 41.2 16/14 N/A

Parameter CLBP Group 
(Mean ± SD)

Healthy Group 
(Mean ± SD)

p-value

Forced Vital Capacity 
(FVC, L)

3.2 ± 0.5 3.8 ± 0.6 <0.001

Forced Expiratory Volume 
in 1 second (FEV1, L)

2.9 ± 0.4 3.5 ± 0.5 <0.001

Peak Expiratory Flow Rate 
(PEF, L/min)

350 ± 50 420 ± 60 <0.001

Maximal Inspiratory 
Pressure (MIP, cmH2O)

70 ± 10 85 ± 15 0.002

Maximal Expiratory 
Pressure (MEP, cmH2O)

80 ± 12 90 ± 10 0.015
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