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ABSTRACT

Background: Low back pain (LBP) is the most common musculoskeletal disorder affecting global health and quality of
life. Even though obesity is identified as a risk factor for LBP, the relationship between body composition parameters and
pain severity remains unclear. This study aims to explore the association between body composition characteristics and
pain severity in individuals with non-specific LBP.

Methods: This observational study was conducted at Sri Ramachandra Hospital, Chennai, with 98 participants aged 35—
60 years diagnosed with non-specific LBP. Demographic data, body composition parameters (BMI, body fat percentage,
visceral fat, subcutaneous fat, skeletal muscle mass, and fat-free mass), pain intensity (measured using the Visual Analog
Scale), and physical function (assessed using the Oswestry Disability Index) were collected. Pearson’s correlation analysis
was performed to determine relationships between pain severity and body composition indicators.

Results: The study found significant positive correlations between BMI (P<0.00, P<0.00), waist circumference (P<0.00,
P<0.00), fat mass (P<0.00, P<0.00), fat mass index (P<0.00, P<0.00), visceral fat area (P<0.00, P<0.00) with pain intensity
and functional impairment. There was a significant positive correlation between total body percentage and pain intensity
(P<0.00).

Conclusion: Increased body fat, particularly visceral fat area is significantly associated with greater pain intensity and
disability in individuals with chronic non-specific LBP. These findings emphasize the role of body fat distribution in LBP
severity and functional impairment, underscoring the need for targeted weight management strategies in LBP treatment.

KEYWORDS: Obesity, Pain severity, BMI, Fat mass, Visceral fat, Waist circumference, Chronic non-specific low back
pain.

INTRODUCTION

Low back pain (LBP) is a common musculoskeletal disorder worldwide, that significantly impacts community well-being
and quality of life.! It is a primary factor contributing to decreased physical activity and job absenteeism,? hence imposing
a cost on the healthcare system and financial resources.3

Low back pain is regarded as complex; thus, evaluating predictors is crucial. Despite a considerable burden of sickness,
the majority of back pain episodes possess an ambiguous anatomical origin and are often classified as nonspecific. Risk
variables linked to low back pain (LBP) encompass female gender, advanced age, educational attainment, employment,
income level, and elevated body weight.*

Both LBP and obesity are significant health risks; nevertheless, their interrelationship remains ambiguous and even
contentious. Studies concur that a correlation exists, but assert that inactivity, frequently associated with obesity, can serve
as a significant independent predictor of LBP.> Research has investigated the correlation between obesity and the
occurrence of back pain; however, limited studies have explored the association between an increase in body mass index
(BMI) and severity of LBP. A deeper comprehension of the possible association between these characteristics might
enhance therapeutic care of either ailment and influence research in this field.

Standardised measures for overweight and obesity, including body fat percentage, waist circumference and visceral fat
are necessary to evaluate their potential correlation with pain in future research, as BMI fails to account for body fat
distribution.®

Diverse explanations about the relationship between LBP and overweight or obesity in humans have been suggested.
Obesity may elevate mechanical stress on the spine, while adipose tissue, functioning as an endocrine organ, secretes pro-
inflammatory signals that might provoke pain.”-!2

The relationship between pain severity and overweight or obesity in persons with chronic non-specific low back pain
remains ambiguous. An accurate assessment of pain severity and body composition in individuals with non-specific LBP
and overweight or obesity may enhance the comprehension of the processes connecting pain with excess weight and
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obesity. BMI serves as an indicator of adiposity; however, it fails to consider the distribution of body fat. Therefore,
alternative assessments of body composition, including body fat percentage evaluated through bioimpedance analysis
(BIA) warrant examination.

Overweight and obesity may contribute to heightened nociception in individuals experiencing chronic non-specific LBP.!*
!4 The study aims to explore certain body composition characteristics are associated with increased or decreased pain
severity in individuals with non-specific LBP.

METHODOLOGY

The observational study was conducted after gaining approval from the Institutional Ethics Committee — CSP-
111/24/MAY/05/171.The participants were selected from the Physiotherapy department at Sri Ramachandra Hospital,
Chennai, according to the inclusion criteria. The recruiting procedure started in October 2024 and concluded by January
2025. Ninety-eight subjects who satisfied the specified inclusion and exclusion criteria were incorporated into the research.
Inclusion criteria: i) Patients aged 35 to 60 years ii) both sexes iii) non-specific low back pain without radiation.
Participants were eliminated for having diabetes mellitus, arthritis, disc prolapse, or radiculopathy.

Informed permission was acquired from every participant included in this investigation. To prevent interrater reliability
issues, a single examiner was tasked with collecting all data.

Demographic information such as age, gender, occupation ,Height and weight were documented for all individuals who
met the inclusion criteria. The severity of pain was assessed using a Visual Analogue Scale (VAS). Subsequent to assessing
the pain intensity, the examiner quantifies the distance in millimetres from the zero point to the point indicative of pain,
and the pain degree is documented.'> The reliability of the Visual Analogue Scale (VAS) for evaluating chronic
musculoskeletal pain varied from moderate to good.'®

A physical functioning assessment was conducted utilising the Oswestry Disability index (ODI). It is a reliable tool for
assessing disability in LBP patients, with Cronbach’s alpha values of 0.86—0.90 showing high internal consistency. The
test-retest reliability (ICC: 0.83-0.99) has shown stable results over time.!”

Body composition measurements were performed using the Mediana i35 Body Composition Analyzer, which utilizes
multi-frequency bioelectrical impedance analysis (BIA) through an 8-point tetrapolar electrode system. Participants stood
barefoot on the Body Composition analyzer’s footplate, aligning their feet with the embedded electrodes. They were
instructed to hold the hand electrodes firmly, with arms extended downward and slightly away from the torso to avoid
skin contact between limbs. All measurements were guided and supervised by a physiotherapist present at the participant’s
side to ensure correct posture and full contact with electrodes . The device automatically calculated the parameters
including body mass index, total body fat percentage, visceral fat area, total body water, skeletal muscle, abdominal fat
ratio, muscle mass, waist circumference, fat-free mass and fat mass .

Sample size calculation

The sample size was determined using software the G-POWER 3.0.10, considering a 95% confidence level and 80%
statistical power, with an alpha error of 0.05, resulted in a computed sample size of 98 patients.

Continuous variables were described using means and standard deviation. Pearson correlation was used to measure the
degree of association between quantitative variables. The 0.05 level or below was used as the cutoff value for statistical
significance.

RESULTS

For all the 98 participants, a comprehensive history, physical examination, clinical data, and outcome assessments were
gathered at baseline. The outcome is displayed as mean =+ standard deviation in when applicable. Table 1, which delineates
the characteristics of the individuals. Pearson’s correlation (r) was performed to determine the relationship between pain
severity and body composition parameters (table 2).

Table 1: Characteristics of participants

Mean + SD
Age 49.13£6.34
Gender (male/female) 28/70
Height 158.09 + 8.46
Weight 65.81 +13.64
BMI 26.26 = 4.50
Pain Severity 5.62+1.22
ODI 12.66 = 4.41
Waist Circumference, cm 85.36+10.90
Total Body Water, L 30.08 + 6.56
Fat Mass, kg 25.01 £9.07
Fat Mass Index, kg/m2 10.10 + 3.65
Fat Free Mass, kg 40.80 + 8.80
Fat Free Mas Index, kg/m2 16.15+2.23
Total Body Fat Percentage 37.41 + 8.96
Visceral Fat Area, cm 92.91 £ 32.56
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Abdominal Fat Ratio 0.88 £0.06

Muscle Mass, kg 38.17 £8.53
Skeletal Muscle, kg 21.24 +6.03
Table 2: Relation between pain intensity and physical function with Body Composition Parameters
Variables PAIN PHYSICAL
INTENSITY FUNCTION
r value | p value | r value p value
BMI, kg/m2 0.85 0.00* 0.50 0.00*
Waist Circumference, cm | 0.61 0.00* 0.32 0.00*
Total Body Water, L 0.29 0.00* 0.06 0.56
Fat Mass, kg 0.79 0.00* 0.47 0.00*
Fat Mass Index, kg/m2 0.77 0.00* 0.50 0.00*
Fat Free Mass, kg 0.27 0.00* 0.23 0.77
Fat Free Mas Index, kg/m2 | 0.44 0.00* 0.18 0.08
Total Body Fat Percentage | 0.57 0.00* 0.41 0.00*
Visceral Fat Area, cm 0.63 0.00* 0.44 0.00*
Abdominal Fat Ratio 0.29 0.00* 0.27 0.00*
Muscle Mass, kg 0.26 0.01* 0.00 1
Skeletal Muscle, kg 0.29 0.00* 0.07 0.49

P<0.05* (Pearsons corelation)

DISCUSSION

LBP affects nearly two-thirds of the world’s population. Nevertheless, the exact reason remains unclear, as symptoms do
not always correlate with imaging findings and may not be attributed to a specific pathoanatomical diagnosis. While
previous research has suggested a link between obesity, increased fat mass, and a higher risk of LBP, the evidence remains
inconclusive.'® Given this uncertainty, this study aimed to explore the relationship between body composition parameters
and intensity in non-specific LBP. Additionally, this study examines how physical function correlate with body
composition in individuals with Non-specific LBP.

Previous studies have examined the association between BMI and LBP and found that being overweight or obese raises
the risk of developing LBP. This association is attributed to biomechanical changes in the spine, particularly alterations in
the angles of the lumbosacral spine.!*?° Our study's findings, which indicate a substantial positive correlation between
BMI and LBP and a moderate positive with physical function which consistent with those of other research that revealed
a causal relationship between high BMI and the risk of LBP.2!-}

Regardless of BMI, research on waist circumference found that a larger waist circumference raises the intensity of chronic
lower back pain and is linked to other forms of chronic pain. Previous studies have demonstrated a positive correlation
between chronic pain and waist size in both men and women.?* Furthermore, it seems that obesity impairs functional
ability and mobility, which accelerates the development of impairment.?® The results of this study are consistent with the
previous studies, demonstrating a positive correlation between pain intensity and waist circumference, as well as physical
function.

Studies have reported that fat mass and fat mass index were associated with LBP and pain intensity through various
mechanisms, in over weight and obese subjects there is excess fat resulting in increased load on the spine; the adipose
tissue is known to be metabolically active and secretes pro-inflammatory molecules.?6-? This affects the nutrition to the
intervertebral disc through atherosclerosis this in turn decreases the blood supply to the lumbar region, in the vertebrae
and surrounding muscles.?® However, all these studies show inconsistent correlation between fat free mass and LBP. A
recent cohort study showed that fat percentage and fat mass were positively associated with pain intensity and disability.
Fat free mass was found to be negatively associated with pain intensity in women only and the intensity reduced in a linear
manner in relation to increasing sex-specific quartiles of fat-free mass.?’ Our study found a significant positive correlation
between fat mass and fat mass index with pain intensity and physical function in low back pain patients.

Arecent study found an association between the loss of intervertebral disc height and the amount of visceral, subcutaneous,
and total fat volume at all lumbar levels.*® A study examined the relationships among central sensitization (CS), chronic
LBP, and visceral fat area in patients with lumbar spinal stenosis. Based on the Central Sensitization Inventory (CSI)
ratings, participants were split into high and low CS groups. These findings imply that, in patients with stenosis, higher
visceral fat is linked to more intense pain and CS.3' Our study results were consistent with the previous study and found
a significant increase in the pain intensity and disability with increased visceral fat area. Individuals with LBP had a higher
body fat percentage than asymptomatic controls.>? This study also showed a significant positive correlation between total
body fat percentage with pain intensity and physical function.

Recent study investigated the association between skeletal muscle mass and fat mass—and chronic pain in older adults.
This study found that patients with non-specific LBP had a significantly lower Skeletal muscle mass index and higher
body fat percentage compared to the control group.?* Our study demonstrated a very weak positive correlation between
skeletal muscle mass with pain intensity and physical function and this can be considered negligible and is not practically
significant.
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Abdominal fat accumulation has been linked to increased intensity of low back pain (LBP). Studies have demonstrated
that higher fat mass and central fat distribution are associated with greater LBP intensity and disability, suggesting that
systemic metabolic factors related to adiposity play a significant role in LBP pathogenesis.?’ This study also showed a
significant positive correlation between abdominal fat ratio with pain intensity and physical function.

A previous study showed no significant correlation between the pain intensity and total body water; in contrast this study
found a positive correlation between total body water and pain intensity and physical function in low back pain patients.
The differences in the results of the present study speculates that the ethnic difference may have contributed to the
relationship between low back pain and body composition.3*

CONCLUSION

This study identified a significant positive association between various body composition parameters (body mass index,
fat mass, fat mass index, waist circumference, and visceral fat area) with pain intensity and physical disability in
individuals with chronic non-specific LBP. These findings highlight the contribution of excess adiposity, especially central
fat accumulation, to the severity of pain and functional limitation in this population. The results underscore the importance
of incorporating body composition assessment into the clinical evaluation of non-specific LBP.
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