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ABSTRACT

Question: Is reduced cardiorespiratory endurance associated with greater functional
disability in individuals with chronic low back pain?

Design: Observational descriptive study.

Participants: Sixty individuals aged 35-60 years with chronic low back pain of more than 12
weeks duration, recruited from a tertiary care hospital.

Outcome measures: Cardiorespiratory endurance was assessed using the 6-Minute Walk
Test (6MWT) to estimate VO.max. Functional disability was measured using the Roland—
Morris Disability Questionnaire (RMDQ). Pain intensity was assessed using the Visual
Analogue Scale (VAS).

Results: Most participants had decreased cardiorespiratory endurance, with 60% of
participants having VO2max values of less than 25 ml/kg/min. The degree of functional
disability was mostly moderate (62%). There was an inverse relationship between
cardiorespiratory endurance and functional disability. Participants with lower 6MWT
performance and lower estimated VO2max scores had higher RMDQ scores.

Conclusion: Reduced cardiorespiratory endurance is associated with increased functional
disability in individuals with chronic low back pain. Incorporation of aerobic conditioning
into physiotherapy rehabilitation programs may improve functional outcomes and reduce

disability in this population.
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INTRODUCTION

Chronic low back pain (CLBP) is one of the leading causes of disability worldwide and
represents a major public health challenge. It is defined as pain or discomfort localized
between the costal margin and the inferior gluteal folds, persisting for more than 12 weeks.
The majority of cases are classified as non-specific chronic low back pain, in which no
identifiable structural pathology adequately explains the symptoms.

Beyond persistent pain, individuals with CLBP commonly experience reduced physical
activity, fear-avoidance behavior, altered movement patterns, and progressive physical
deconditioning. These factors contribute to functional limitations and reduced participation in
activities of daily living, ultimately impairing quality of life.

Cardiorespiratory endurance, a key component of health-related physical fitness, reflects the
ability of the cardiovascular and respiratory systems to supply oxygen during sustained
physical activity. Adequate aerobic capacity is essential for performing routine tasks such as
walking, stair climbing, lifting, and prolonged standing. Evidence indicates that individuals
with CLBP demonstrate lower cardiorespiratory endurance compared to pain-free controls,
likely due to inactivity, deconditioning, altered neuromuscular control, and autonomic
dysfunction.

Reduced aerobic capacity may lead to early fatigue, decreased exercise tolerance, and
increased functional disability. However, the association between cardiorespiratory endurance
and functional disability in individuals with CLBP remains insufficiently explored in clinical
physiotherapy settings, particularly within the Indian population.

Therefore, the purpose of this study was to examine the association between cardiorespiratory

endurance and functional disability in individuals with chronic low back pain.

METHODS

Design

An observational descriptive study was conducted over six months.

Participants

Sixty participants aged 35-60 years with chronic low back pain of more than 12 weeks
duration were recruited from the outpatient department of Pravara Rural Hospital, Loni, using

simple random sampling.
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Inclusion criteria were: persistent low back pain for more than 12 weeks, ability to
understand instructions, and willingness to participate.

Exclusion criteria included recent fractures or surgery, neurological or metabolic disorders,
and conditions limiting independent ambulation.

Outcome measures

Cardiorespiratory endurance was assessed using the 6-Minute Walk Test (6MWT) conducted
on a 30-m flat walkway according to standard guidelines. The distance walked was recorded
and VO2max was estimated.

Functional disability was assessed using the Roland-Morris Disability Questionnaire
(RMDQ), a validated 24-item questionnaire assessing limitations in daily activities related to
low back pain.

Pain intensity was measured using the Visual Analogue Scale (VAS).

Procedure

After obtaining institutional ethical approval and written informed consent, demographic and
clinical data were collected. Participants performed the 6MWT following standardized
instructions, with vital signs monitored before and after the test. The RMDQ and VAS were

completed on the same day. Data were recorded and prepared for statistical analysis.

RESULTS

Participant characteristics

Sixty participants with chronic low back pain were included in the analysis. The majority of
participants were female (62%), and the largest proportion belonged to the 55-60-year age
group. Most participants reported pain duration exceeding 30 months and moderate to severe

pain intensity on the Visual Analogue Scale.

TABLE.1. AGE GROUP DISTRIBUTION.

Age Group | Count | PERCENTAGE
35-39 9 15%

40-44 10 17%

45-49 11 18%

50-54 10 17%

55-60 20 33%

TOTAL 60 100%
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TABLE 2. GENDER DISTRIBUTION.

Gender | No. of patients | Percentage
Female | 37 62%

Male 23 38%
TOTAL | 60 100%

Gender distribution

40
35
30
25
20
15
10

FEMALE MALE

TABLE 3. LBP Duration Classification.

Duration (months) | No. of patients | Percentage

12-21 12 20%

21-30 8 13%

30-39 18 30%

3947+ 22 37%

TOTAL 60 100%
www.ijarp.com f )
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Cardiorespiratory endurance and disability

Cardiorespiratory endurance was markedly reduced in the study population. A total of 93% of
participants demonstrated VO2.max values below age-appropriate normative ranges, with 60%
exhibiting values below 25 ml/kg/min.

Functional disability, assessed using the Roland—Morris Disability Questionnaire, was
predominantly moderate (62%), followed by mild disability (38%). No participants reported

either no disability or severe disability.

TABLE 4: VO: max Classification.

VO: Max Criteria (ml/kg/min) | No. of patients | Percentage
<20 12 20%

20 — 25 24 40%

26 — 32 20 33%
3342 4 7%

43 - 52 0 0%

53 - 60 0 0%

> 60 0 0%

Total 60 100%
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TABLE 5: RMDQ Disability Group Distribution.

Group RMDQ Score Range | Participants | Percentage
No Disability 04 0 0%
Mild Disability 58 23 38%
Moderate Disability | 9-14 37 62%
Severe Disability >15 0 0%
TOTAL 60 100%
RMDQ Disability Group
distribution
40
35
30
25
20
15
10
5 = =
0
0-4 5-8 9-14 >15
NO DISABILITY | MILD DISABILITY |  MODERATE SEVERE
DISABILITY DISABILITY

Association between endurance and disability

Pearson correlation analysis demonstrated a statistically significant inverse relationship
between cardiorespiratory endurance and functional disability. Lower 6-Minute Walk Test
distances and lower estimated VO.max values were associated with higher RMDQ scores (r =

—0.62, p <0.001), indicating greater functional limitation with poorer aerobic capacity.

DISCUSSION

This study clearly shows a strong inverse relationship between cardiorespiratory fitness and
functional disability in patients with chronic low back pain. Patients with lower
cardiorespiratory fitness showed significantly higher limitations in their functional activities,
even after adjusting for pain intensity. These results clearly indicate that reduced
cardiorespiratory fitness is a major contributing factor for disability in chronic low back pain,
rather than the intensity of pain.

This study clearly shows that patients with chronic low back pain have reduced
cardiorespiratory fitness and that the lower the fitness, the higher the functional disability.
These results are in agreement with previous studies, which have shown reduced aerobic

fitness and early fatigue in patients with CLBP.
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Physical deconditioning because of pain-related avoidance of physical activity seems to be a
major contributing factor for reduced aerobic fitness. Abnormalities in neuromuscular
control, inefficient movement patterns, and autonomic dysfunction may also add to the
increased cost of daily activities, resulting in early fatigue and disability.

The inverse relationship between cardiorespiratory endurance and functional disability found
in this study supports the biopsychosocial model of CLBP, emphasizing the importance of
disability being affected not only by the intensity of pain but also by the level of physical
fitness. These results emphasize the importance of aerobic capacity assessment in the

physiotherapy evaluation of patients with CLBP.

Clinical implications

Physiotherapists should consider routine assessment of cardiorespiratory endurance in
individuals with chronic low back pain. Incorporating structured aerobic exercise into
rehabilitation programs may improve endurance, enhance functional capacity, and reduce

disability.

CONCLUSION

The study concluded an inverse relation between cardiorespiratory endurance and functional
limitation in chronic low back pain patients. Poor endurance related to greater functional
limitations underlined the importance of assessment of endurance and physiotherapy

intervention to improve function and quality of life.
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