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ABSTRACT

Introduction: Chronic low back pain (CLBP) is a major musculoskeletal disease with
a substantial impact on disability and poor quality of life. Cigarette smoking has been
also described as an underlying risk factor that could contribute to pain severity,
possibly due to systemic inflammation, impaired healing through endothelial
dysfunction, and musculoskeletal degeneration. Nonetheless, there is limited evidence
of this association in the urban Bangladeshi context specifically in Mirpur, Dhaka.
Objectives: The study aimed to analyze the association between smoking and the
severity of pain in patient with CLBP at Mirpur, Dhaka. Methodology: A case
control study was performed from June 2024 till July 2025 at Saic College of Medical
Science and technology Mirpur. We recruited 57 subjects with CLBP, of whom 28
were smokers (cases) and 29 were non-smokers (controls) using convenient sampling.
Material and methods data were installed through structured questionnaires such as
Oswestry Disability Index (ODI) and analyze by SPSS 22.0 by using descriptive
statistic as well as inferential statistic. Results: We found a significant correlation
between smoking and pain intensity. All cases (100%) were smokers, of which 27
(90%) smoked 6-10 cigarettes / day and 30 (100%) had a smoking history
between10-20 years. Smokers exhibited greater pain intensity and increased
functional limitations than non-smokers (p < 0.001). On the other hand, living with
another smoker and longer pain duration were also significantly related to higher pain
severity. Conclusion: Smoking of cigarette substantially increases the severity of pain
in patients of CLBP in Mirpur. The findings of the study identify smoking as an
important, modifiable risk factor that adversely affects pain outcomes, which suggest
that attempts to include smoking cessation strategies along with management and
physiotherapy programs for low back pain should be implemented in urban

Bangladesh.

Key words: Chronic Low Back Pain, Smoking Cigarette, Pain Severity, Physiotherapy.




CHAPTER-I: INTRODUCTION

Background:

Chronic low back pain (CLBP) is commonly defined as low back pain that persists for
more than 12 weeks, reflecting a transition from acute or subacute symptoms to a
long-term condition with complex biopsychosocial drivers (Zhou et al. 2024, p. 678).
CLBP remains a leading cause of disability worldwide and carries substantial
personal and societal burden, including reduced quality of life and diminished work
capacity. The World Health Organization estimates that 619 million people were
affected by low back pain (LBP) in 2020, with projections suggesting an increase to
843 million cases by 2050, underscoring the urgency of addressing modifiable risks.
Contemporary clinical guidelines similarly emphasize the chronicity threshold of
greater than 12 weeks and advocate multidimensional assessment and management

approaches (Zhou et al. 2024, p. 678).

Cigarette smoking is one of the most prevalent modifiable exposures globally and is
increasingly scrutinized for its relationship with back pain outcomes (Guan et al. 2024,
p. 05). Multiple lines of evidence indicate that smoking increases the risk of
developing back pain and may influence its severity, chronicity, and functional impact
(Dai et al. 2021, p. 45). A large prospective analysis from the UK Biobank found that
ever smoking, greater cigarettes per day, and higher pack-years were associated with
increased incident back pain risk, with nonlinear dose-response patterns (Xu et al.
2023, p. 55). Importantly, these findings complement broader syntheses identifying
smoking as a causal or contributory factor among lifestyle risks for back pain (Guan

et al. 2024, p. 05).

Beyond incidence, the interface between smoking and pain severity in established
CLBP is clinically salient, given that intensity levels guide treatment decisions and
predict disability, work absence, and healthcare utilization (Shafshak et al. 2021, p.
755). Validated instruments such as the visual analogue scale (VAS) and numeric
rating scale (NRS) reliably capture back pain intensity and show close
correspondence in measurement properties (Shafshak et al. 2021, p. 757). Functional
consequences of CLBP are typically quantified using the Oswestry Disability Index

(ODI) and the Roland—Morris Disability Questionnaire (RMDQ), both of which
1




demonstrate acceptable reliability and responsiveness in LBP populations (Chiarotto

etal. 2016, p. 1620).

In patients with established CLBP, smoking has been linked to worse pain intensity
and broader symptom aggravation (Yang et al. 2023, p. 55). In a cross-sectional study
of CLBP, smokers reported higher VAS pain scores along with greater disability
(ODI and RMDQ) and more pronounced fear-avoidance beliefs compared with
nonsmokers (Yang et al. 2023, p.55). Moreover, the daily amount of cigarette
consumption correlated with maximum pain intensity (VAS max), as well as with
fear-avoidance and depressive symptoms, hinting at dose-related exacerbation of
severity domains (Yang et al. 2023, p. 55). This pattern aligns with broader work
showing higher smoking prevalence in chronic pain conditions, including low back

pain, compared with general populations (Orhurhu et al. 2016, p. 18).

Prospective evidence indicates that smoking not only increases the risk of back pain
onset but exhibits dose-response relationships across consumption metrics (Xu et al.
2023, p. 44). In the UK Biobank cohort, hazard ratios for incident back pain were
elevated for current smokers and increased further among those with more than 30
cigarettes per day or more than 30 pack-years, with stronger effects observed in
women (Xu et al. 2023, n.p.). Observational syntheses also suggest that risk among
former smokers lies between that of current and never smokers, reinforcing a likely

gradient with exposure intensity and recency (Dai et al. 2021, p. 78).

Pathophysiologically, smoking may augment pain severity in CLBP via effects on
intervertebral disc biology, vertebral endplate integrity, and neuroimmune
mechanisms that amplify nociception (Elmasry et al. 2015, p. 19). Experimental and
translational studies indicate that tobacco smoke constituents, including nicotine, can
impair disc cell metabolism, reduce glycosaminoglycan synthesis, and compromise
nutrient diffusion, accelerating degenerative changes (Elmasry et al. 2015, p. 19).
Recent preclinical work has identified endplate remodeling characterized by
calcification and morphologic changes as a signature of smoke exposure that may
diminish perfusion and disc nutrition (Kelley et al. 2025, p. 4). Human imaging data

further support greater lumbar disc degeneration among cigarette or waterpipe



smokers compared with nonsmokers, suggesting convergent harm across tobacco

modalities (Hanan et al. 2024, p. 954).

Inflammatory signaling provides another plausible mechanistic bridge between
smoking and pain amplification in CLBP (Pan et al. 2023, p. 22). Tumor necrosis
factor-a and interleukins such as interleukin-6 and interleukin-8 are elevated in
degenerative disc conditions and contribute to peripheral and central sensitization,
potentially intensifying nociceptive transmission from lumbar structures (Pan et al.
2023, p. 23). Smoking is associated with systemic low-grade inflammation, and
cessation reduces inflammatory markers such as C-reactive protein and improves
physiological indices within weeks to years, pointing to a modifiable pathway

relevant to pain (Derella et al. 2021, p. 2).

Neurobiological interactions are nuanced because nicotine can transiently modulate
pain pathways while chronic tobacco use appears to worsen clinical pain over time
(Luo et al. 2023, p. 59). Laboratory and human experimental data show that acute
nicotine may produce short-lived antinociception, whereas nicotine deprivation
increases pain intensity, neurogenic inflammation, and mechanical hyperalgesia
among daily smokers’ dynamics that can sustain dependence and pain—smoking
cycles (Ditre et al. 2018, p. 49). These bidirectional effects suggest that while acute
exposure may briefly down-modulate pain, chronic exposure and withdrawal

oscillations can ultimately sensitize pain systems (Luo et al. 2023, p 59).

Psychological and central sensitization mechanisms further connect smoking with
greater pain severity in CLBP (Chiba et al. 2024, p. 12). Cross-sectional work
indicates smoking is independently associated with central sensitization syndrome
scores, especially among women, aligning with reports of sex differences in the
smoking—pain nexus (Takeuchi et al. 2023, p. 3) Depression, anxiety, and pain
catastrophizing frequently co-occurs with CLBP, and depressive symptoms may
partially mediate the relationship between smoking and higher pain severity
(Greenberg et al. 2022, p. 48). Population data also link greater self-reported stress
with higher odds of chronic LBP, suggesting overlapping psychosocial targets (Choi
etal. 2021, p. 143).



The interaction of smoking with other lifestyle risks compounds the clinical picture of
CLBP severity (Guan et al. 2024, p. 05). Higher body mass index, sleep disturbance,
sedentariness, and low physical activity are each associated with greater back pain
burden and may confound or mediate smoking—pain relationships (Guan et al. 2024, p.
05). Conversely, improvements in movement behaviors such as replacing sedentary
time with activity are linked with lower incident back pain risk, indicating potential
synergy between smoking cessation and lifestyle optimization in CLBP care (JOSPT

2024, p. 73).

Structural spinal disease provides another vantage: smokers appear to have higher risk
of degenerative spinal disorders, particularly in the lumbar region, consistent with the
biological plausibility of microvascular and matrix changes (Rajesh et al. 2022, p. 26).
Passive smoking and alternative tobacco exposures have been associated with disc
degeneration severity, broadening the range of relevant exposures beyond active
cigarette use (Ulger et al. 2021, p. 198.). Emerging evidence of smoke-induced
endplate damage adds a potential structural correlate for pain generation and

persistence (Kelley et al. 2025, p. 4).

Clinical outcomes research offers convergent, practice-relevant signals (Djurasovic et
al. 2024, p. 12). In a large multicenter registry of lumbar decompression, smokers
presented with worse baseline back and leg pain and disability scores and experienced
slightly smaller improvements postoperatively, although many still achieved clinically
important gains—underscoring smoking as a negative prognostic factor rather than an
absolute barrier to benefit (Djurasovic et al. 2024, p. 12). Outside of surgery,
observational and experimental literature suggests that smoking cessation is
associated with reductions in systemic inflammation and with improvements in pain-
related outcomes across chronic pain cohorts, although high-quality randomized

controlled trials targeting CLBP specifically remain limited (Guan et al. 2024, p. 05).

The heterogeneity of CLBP spanning nociceptive, neuropathic, and nociplastic
mechanisms means that smoking’s effect on severity likely operates through multiple
partially independent pathways (Zhou et al. 2024, p. 678). Peripheral mechanisms
include disc cell cytotoxicity, extracellular matrix degradation, and endplate vascular

compromise, which may heighten nociceptive input from degenerated motion



segments (Elmasry et al. 2015, p. 19; Kelley et al. 2025, p. 4). Central mechanisms
may involve altered descending modulation and enhanced central sensitization,
particularly during withdrawal cycles, linking smoking behavior with fluctuating yet
persistently elevated pain intensity (Ditre et al. 2018, n.p.; Chiba et al. 2024, n.p.).
Psychological comorbidities such as depression and catastrophizing can further
augment perceived severity and pain interference, and they appear entwined with

smoking behavior and dependency (Hu et al. 2021, p. 10).

From a measurement standpoint, accurately capturing pain severity and functional
limitation is pivotal in studies probing smoking—severity associations (Chiarotto et al.
2019, p. 806). The VAS and NRS are both reliable for LBP severity, and neither
consistently outperforms the other in psychometric properties across settings,
supporting their interchangeable use with attention to measurement error (Shafshak et
al. 2021, p. 757; Chiarotto et al. 2019, p. 807). The ODI and RMDQ provide
complementary profiles of function and disability, facilitating multidimensional
characterization of the burden associated with severity levels (Koivunen et al. 2024, p.

31)

A critical question concerns whether smoking exhibits a consistent, independent
association with greater pain intensity in CLBP after accounting for confounding
lifestyle and psychosocial factors (Guan et al. 2024, p. 05). The existing CLBP-
focused study by Yang et al. reported significantly higher pain and disability among
smokers and positive correlations between cigarettes per day and VAS max and
mood or fear-avoidance indices, even after adjustment for potential confounders
(Yang et al. 2023, p. 44). However, most large datasets have emphasized incident or
recurrent back pain risk rather than severity among those already living with CLBP,
creating a gap that warrants targeted investigation (Dunn et al. 2024, p. 294).
Furthermore, sex-specific effects, dose thresholds, and potential nonlinearities
suggested in incidence cohorts require analogous scrutiny within CLBP populations to

clarify clinical risk stratification (Xu et al. 2023, p. 55).

Another unresolved issue is how cessation influences pain severity trajectories among
individuals with established CLBP, given evidence that quitting reduces systemic

inflammation and that former smokers have lower back pain risk than current smokers



(Derella et al. 2021, p. 2). While acute nicotine’s transient analgesia may reinforce
smoking as a short-term coping strategy, the longer-term pattern favors greater pain
and disability among continuing smokers, suggesting that cessation should be
integrated into comprehensive CLBP care plans (Djurasovic et al. 2024, p. 13).
Lifestyle clustering further argues for multicomponent interventions that address
smoking alongside physical inactivity, poor sleep, and weight gain to reduce severity

and improve function (Guan et al. 2024, p. 05).

Synthesizing current knowledge, three propositions motivate the present study (Zhou
et al. 2024, p. 678). First, smoking is linked with higher risk of back pain and with
adverse structural and inflammatory substrates plausibly related to more intense pain
experiences in CLBP (Rajesh et al. 2022, p. 26). Second, limited CLBP-specific data
suggest smokers report higher pain intensity and worse function, with indications of
dose-related effects on maximal pain (Yang et al. 2023, p. 44). Third, the magnitude
and independence of smoking’s association with pain severity separable from co-
occurring risks and psychosocial mediators remain incompletely characterized in

CLBP cohorts (Guan et al. 2024, p. 05).

Therefore, focusing on patients with established CLBP, this study aims to examine the
association between cigarette smoking and pain severity while accounting for relevant
confounders and mediators suggested by prior work (Yang et al. 2023, p. 44). By
emphasizing validated pain-intensity and disability measures, and by exploring
potential dose-response patterns, sex differences, and psychosocial covariates, the
study seeks to refine risk stratification and identify targets for integrated, lifestyle-
oriented management strategies (Shafshak et al. 2021, p. 755) Given the global
burden and the modifiability of smoking exposure, elucidating its relationship with
pain severity in CLBP could inform individualized counseling, cessation support, and
comprehensive rehabilitation planning to reduce suffering and improve functional

outcomes (Derella et al. 2021, p. 2).



Justification:

Chronic low back pain (CLBP) is a prevalent and debilitating condition, significantly
reducing physical activity and work efficiency, particularly in urban areas like Mirpur,
Dhaka. The community here faces physical strain from strenuous work, poor postural
habits, and limited healthcare access. Simultaneously, smoking is culturally ingrained,
especially among men. However, the potential connection between smoking and
CLBP has not been thoroughly investigated.In Mirpur, many residents rely on
smoking as a stress-reliever or due to social habits. There is limited research on
whether smoking exacerbates chronic pain or interferes with common treatments like
physiotherapy. This research is essential as it could help tailor more effective
treatments for CLBP sufferers, particularly in urban Bangladesh. Understanding the
role of smoking in pain severity and recovery could also emphasize the need for
smoking cessation in pain management programs.This study aims to fill a significant
evidence gap, contributing to better management strategies for CLBP in urban

Bangladesh by exploring how smoking affects pain and recovery outcomes.



Research question:

Is cigarette smoking associated with increased pain severity in patients with chronic

low back pain in Mirpur?



Research Hypothesis:
Null hypothesis (Ho):

There is no association between cigarette smoking and pain severity in patients with

chronic low back pain.

pi-p2#0or pi # W2

Alternative hypothesis (H.):

There is associated with increased pain severity and cigarette smoking in patients with

chronic low back pain.

pi- w2 =0or p > po

Here,

Ho = Null hypothesis

Ha = Alternative hypothesis
p1 = Mean of population 1

p2 = Mean of population 2



II.

1.

IV.

Study objective:
General objective:

To analyze the association between smoking cigarette and the severity of pain in

patients with Chronic Low Back Pain at Mirpur.
Specific objectives:

To determine the prevalence of smoking among patient with CLBP at Mirpur.

To assess and compare pain severity between smokers and non-smokers with
CLBP by Visual Analogue Scale.

To analyze to relation between smoking habit (frequency, duration, number of
cigarette per day) and the severity of CLBP.

To identify demographic variable such as age, gender and occupation that may
affect the relationship between smoking in pain severity.

To identity any potential confounding factors (Physical activity, BMI, mental

health) that could influence the association between smoking pain severity.

10



1.1 Conceptual framework:

Independent variables

4
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Socio-demographic
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4 2
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Smoking Duration
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-
Smoking Intensity (e.g.,
number of cigarettes per day)

-
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Operational definition:
Chronic Low Back Pain (CLBP):

Pain localized below the costal margin and above the inferior gluteal folds, with or
without leg pain (sciatica), persisting for 12 weeks or more regardless of the cause.

Cigarette Smoking:

A participant is defined as a smoker if they currently smoke at least one cigarette per
day and have done so for the past 6 months or more.

e Non-smoker: Has never smoked or has not smoked in the past 12 months.
¢ Former smoker: Smoked previously but quit more than 12 months ago (may

be excluded depending on your design).

Pain Severity:

Measured using a Visual Analog Scale (VAS) or Numerical Rating Scale (NRS) from
0 to 10, where:

e (0 =No pain
e 1-3=Mild pain
e 4-6=Moderate pain

e 7-10 = Severe pain

12



CHAPTER-II: LITERATURE REVIEW

Chronic low back pain (CLBP) is defined as persistent pain in the lower back region
lasting more than 12 weeks (Zhou et al. 2024, p. 678). It is one of the most prevalent
musculoskeletal disorders worldwide and a leading cause of disability. The impact of
CLBP is multifaceted, affecting not only physical health but also quality of life,
mental health, and social well-being. A key feature of CLBP is its association with
high pain severity, which is often characterized by reduced mobility, depression, and

significant limitations in daily activities (Dunn et al. 2024, p. 240).

Several factors contribute to the development and worsening of CLBP, including
biomechanical, psychosocial, and lifestyle-related influences. Smoking, a modifiable
risk factor, has been consistently linked to both the onset and exacerbation of CLBP
severity. As such, exploring the association between smoking and pain severity in
individuals suffering from CLBP has become crucial for both clinical and public

health interventions (Guan et al. 2024, p. 05).

Smoking has long been recognized as a risk factor for various musculoskeletal
conditions, including CLBP. The mechanisms through which smoking may influence
pain severity are complex and multifactorial. Cigarette smoke contains numerous
harmful substances, including nicotine, carbon monoxide, and free radicals, which
have been shown to impair tissue repair, reduce blood flow, and promote
inflammation (Xu et al. 2023, n.p.). These factors may contribute to the degeneration

of intervertebral discs, leading to an increased risk of pain and disability.

A study by (Elmasry et al. 2015, p. 19) explored the effects of tobacco smoke on
intervertebral disc degeneration using a finite element model and found that smoking
contributed to the reduction of glycosaminoglycan synthesis, a key component in
maintaining disc health. This degeneration accelerates with continued exposure to
tobacco smoke, thereby amplifying the severity of back pain in individuals who

smoke.

The relationship between smoking and pain severity is not only related to structural
degeneration but also involves neuroinflammatory mechanisms. Pan et al. (2023, p.

22) noted that smoking induces systemic inflammation by increasing the production

13




of pro-inflammatory cytokines such as TNF-o and interleukins, which in turn
sensitize pain receptors in the spine, contributing to heightened pain perception in
individuals with CLBP. These inflammatory responses may also facilitate central
sensitization, wherein the nervous system becomes more responsive to pain stimuli,

resulting in amplified pain signals (Chiba et al. 2024, p. 44).

One of the key pathways through which smoking exacerbates CLBP severity is its
impact on the structural integrity of the spine. Smoking has been shown to accelerate
degenerative changes in the intervertebral discs and the vertebral endplates, both of
which are crucial in maintaining spinal health (Rajesh et al. 2022, n.p.). The
intervertebral discs are avascular, meaning they rely on nutrient diffusion from
surrounding tissues for their health and maintenance. Smoking impairs blood flow and
nutrient delivery to these discs, contributing to disc dehydration, weakening, and

fissuring (Elmasry et al. 2015, p. 19).

Additionally, smoking-induced changes in the extracellular matrix of the
intervertebral discs, including a reduction in the synthesis of collagen and
proteoglycans, further exacerbate disc degeneration (Kelley et al. 2025, p. 4). The
progressive degeneration of these structures leads to the narrowing of the spinal canal
and the formation of bone spurs, which can put pressure on surrounding nerves,

increasing the severity of pain (Hanan et al. 2024, p. 15).

As noted earlier, smoking promotes systemic inflammation, which contributes to the
pathophysiology of CLBP. Inflammation plays a central role in the progression of
disc degeneration and pain. Smoking-induced inflammation can lead to the release of
inflammatory mediators such as prostaglandins, which sensitize nerve endings and
contribute to pain amplification (Weber et al. 2016, n.p.). Studies have shown that
smokers with CLBP have higher levels of inflammatory markers such as C-reactive

protein, which correlates with increased pain severity (Derella et al. 2021, p. 2).

Further, Pan et al. (2023, p. 23) highlighted that pro-inflammatory cytokines such as
IL-6 and IL-8 are elevated in degenerative disc conditions and contribute to peripheral
and central sensitization, which enhances nociceptive transmission. This heightened
inflammatory environment makes smokers more susceptible to experiencing intense

and prolonged pain episodes.
14



Nicotine, the primary addictive component of cigarette smoke, can also influence pain
perception through direct effects on the nervous system. Nicotine has been shown to
modulate pain pathways by acting on nicotinic acetylcholine receptors (Luo et al.
2023, n.p.). While acute nicotine exposure may provide transient pain relief, chronic
exposure and subsequent withdrawal cycles may lead to an increase in pain severity.
Studies have demonstrated that nicotine deprivation increases pain intensity,
neurogenic inflammation, and mechanical hyperalgesia among smokers (Ditre et al.

2018, p. 15).

Chronic smoking may also alter central nervous system responses to pain. Smoking
has been associated with central sensitization, a condition in which the brain and
spinal cord become more sensitive to pain signals, making individuals more prone to
experiencing heightened pain intensity (Chiba et al. 2024, n.p.). This effect is
particularly significant in CLBP patients, who may already have heightened pain

sensitivity due to the long-term nature of their condition.

In addition to the biological mechanisms outlined above, smoking may exacerbate
pain severity through psychological and behavioral pathways. Smoking is often linked
with mood disorders, including depression and anxiety, which are common among
individuals with CLBP (Hu et al. 2021, p. 106). Depression and anxiety have been
found to increase pain perception by altering pain processing pathways in the brain,
leading to heightened pain sensitivity and reduced pain tolerance (Greenberg et al.

2022, p. 15).

Moreover, smoking is associated with increased levels of pain catastrophizing, a
psychological tendency to ruminate on pain and view it as overwhelming (Yang et al.
2023, n.p.). Pain catastrophizing has been shown to correlate with higher pain
intensity and greater disability in individuals with CLBP, suggesting that smoking
may worsen pain severity by amplifying negative pain-related thoughts and emotions

(Choi et al. 2021, p. 19).

Pain severity in CLBP does not only affect the immediate experience of pain but also
influences functional outcomes. Smokers with CLBP tend to experience greater
disability than non-smokers, which can severely impact their quality of life. Studies

using tools such as the Oswestry Disability Index (ODI) and the Roland-Morris
15



Disability Questionnaire (RMDQ) have consistently shown that smoking correlates
with higher disability scores, indicating that smokers experience more significant

limitations in their ability to perform daily tasks (Shafshak et al. 2021, p. 755).

Functional limitations in CLBP are often linked with fear-avoidance behaviors, in
which individuals avoid certain movements or activities due to the expectation that
these actions will worsen their pain. This is particularly prevalent among smokers,
who tend to report higher levels of fear-avoidance beliefs compared to non-smokers
(Yang et al. 2023, p. 55). Fear-avoidance can lead to a vicious cycle of deconditioning,
where avoiding movement further reduces physical capacity, exacerbating pain and

disability over time.

While smoking is associated with worsened pain severity in CLBP, cessation has been
shown to improve pain outcomes over time. Evidence suggests that smoking cessation
leads to reductions in inflammatory markers, improvements in cardiovascular health,
and enhanced functional capacity, all of which can contribute to pain reduction
(Derella et al. 2021, p. 2). Studies have demonstrated that former smokers often
experience less severe pain and improved physical function compared to current

smokers (Dai et al. 2021, p. 55).

However, the relationship between smoking cessation and pain reduction is complex.
Some studies have noted that the immediate effects of nicotine withdrawal, such as
increased pain sensitivity, may temporarily worsen pain in the short term (Luo et al.

2023, p. 15)

In urban areas such as Mirpur there is the formal and informal sectors and smoking
was deeply ingrained at household level. It is frequently considered as a strategy for
relieving stress, tiredness and social enhancement. Researches have shown that the
incidence of smoking is higher among transport workers, workers of construction sites
and men engaged in pulling rickshaw in Dhaka where most of them live or work in
places such as Mirpur (Nargis et al. 2014, p. 29). Tobacco is cheap and available
virtually everywhere, with street vendors, small grocery shops, and tea stalls,
providing single sticks to enable easy access to purchase of cigarettes by the poor and

rich alike (Rahman et al. 2022, p. 412).
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Demography Drafts show that smoking in Bangladesh is highly gendered and the rate
of smoking is much larger than women compared to men as smoking is not allowed
for young women according to the cultural perspective and gender roles. But women
especially in rural context and older age groups are relatively more consuming
smokeless form of tobacco. Youth and young adults are increasingly at risk for early
initiation of smoking (often due to peer pressure, social media and minimal regulatory
enforcement). While the government has enacted a number of anti-tobacco
measures such as smoking bans in public and pictorial health warnings, its
implementation has been poor in many urban parts of the country (Hussain et al.

2016, p. 310).

achieved through a blend of physical modalities, therapeutic physical exercises, and
patient education. Several clinical guidelines of CLBP, such as American College of
Physicians and the National Institute for Health and Care Excellence (NICE),
recommend physiotherapy as an initial management for CLBP before receiving
pharmacological and s Chronic low back pain (CLBP) is a pervasive condition
defined as low back pain that lasts for more than 12 weeks, transitioning from acute or
subacute symptoms to a persistent condition with complex biopsychosocial drivers

(Zhou et al. 2024, p. 678).

CLBP is recognized globally as one of the most common causes of disability,
affecting individuals' physical and mental well-being. The World Health Organization
(WHO) reports that approximately 619 million people were affected by low back pain
(LBP) in 2020, with projections estimating that the number will increase to 843
million by 2050 These staggering numbers highlight the urgency of addressing the
risk factors associated with CLBP, particularly lifestyle-related factors such as
smoking, which is a modifiable risk factor that may worsen the severity of the

condition (Dunn et al. 2024, p. 30).

The burden of CLBP extends beyond physical pain, as individuals with this condition
often experience psychological distress, functional limitations, and diminished work
capacity. Smoking is a prevalent modifiable factor that contributes to the progression
and exacerbation of CLBP. Several studies have shown that smoking not only
increases the likelihood of developing LBP but also worsens the intensity of the pain

and the functional limitations associated with it (Guan et al. 2024, p. 05).
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This literature review aims to explore the mechanisms through which smoking
exacerbates pain severity in patients with CLBP, the physiological and psychological
consequences, and potential treatment implications. One of the primary mechanisms
through which smoking exacerbates low back pain is its detrimental effect on spinal
health. Smoking impairs the metabolism of intervertebral disc cells, leading to
degeneration. The intervertebral discs are avascular structures, meaning they rely on
nutrient diffusion from surrounding tissues for their health and function. Nicotine, a
key component of cigarette smoke, reduces blood flow to the intervertebral discs,
impairing their nutritional supply and accelerating the degenerative processes

(Elmasry et al. 2015, p. 19).

This degeneration of the discs can lead to a variety of structural changes, including
disc herniation, spinal stenosis, and disc bulging, all of which can result in increased
pain and reduced function. Furthermore, smoking has been shown to reduce the
synthesis of key components of the extracellular matrix of the intervertebral disc, such
as glycosaminoglycan’s, which are critical for maintaining disc hydration and
elasticity. This degradation of the extracellular matrix further accelerates disc

degeneration, increasing the risk of CLBP (Kelley et al. 2025, p. 4).

Studies by Rajesh et al. (2022, p. 10) have highlighted that smoking leads to vertebral
endplate changes, further compromising disc nutrition and exacerbating pain in the

lumbar spine surgical treatment options (Qaseem et al. 2017, p. 514).

Smoking has long been associated with systemic inflammation, and recent studies
suggest that this inflammation may be a key mechanism through which smoking
exacerbates pain in CLBP patients. Smoking leads to the activation of inflammatory
pathways in the body, increasing the production of pro-inflammatory cytokines such

as TNF-a, IL-6, and IL-8 (Pan et al. 2023, p. 22).

These cytokines contribute to the degeneration of intervertebral discs and enhance
pain sensitivity by sensitizing nerve endings in the affected area. Increased levels of
systemic inflammation also contribute to the process of central sensitization, in which
the central nervous system becomes more sensitive to pain signals (Weber et al. 2016,
p. 15). Smoking-induced inflammation exacerbates this phenomenon, making

individuals with CLBP who smoke more susceptible to experiencing greater pain

18



severity. Pan et al. (2023, p. 23) argue that systemic low-grade inflammation is a
modifiable pathway that links smoking with increased pain intensity, and cessation of
smoking can lead to a reduction in these inflammatory markers, improving pain

outcomes over time (Derella et al. 2021, p. 2).

The neurobiological effects of smoking play an essential role in the association
between smoking and pain severity in CLBP. Nicotine, the addictive component of
tobacco, has direct effects on pain modulation. While nicotine can produce transient
analgesia, chronic nicotine exposure can lead to long-term alterations in pain
pathways (Luo et al. 2023, n.p.). Acute nicotine exposure has been shown to decrease
pain sensitivity by activating nicotinic receptors in the brain and spinal cord, leading

to short-term pain relief (Luo et al. 2023, p. 15).

However, chronic exposure to nicotine and subsequent withdrawal can increase pain
sensitivity, leading to a cycle of pain and smoking dependence. Nicotine withdrawal
has been associated with increased pain intensity, neurogenic inflammation, and
mechanical hyperalgesia (Ditre et al. 2018, p. 45). The cycle of pain exacerbation and
smoking cessation can make it challenging for individuals to manage their pain
effectively, leading to worsened clinical outcomes in CLBP patients who smoke.
Smoking cessation can be beneficial in the long term, but the acute withdrawal period
may temporarily increase pain severity before long-term improvements occur (Luo et

al. 2023, n.p.).

Psychological factors such as depression, anxiety, and pain catastrophizing have long
been linked with CLBP and are often more prevalent in individuals who smoke.
Smoking is associated with a higher risk of mental health disorders, including
depression and anxiety, both of which are known to exacerbate pain perception (Hu et
al. 2021, p. 106). Depression, in particular, has been found to significantly contribute
to the perception of pain and can worsen the functional limitations associated with

CLBP (Greenberg et al. 2022, p. 45).

Pain catastrophizing, the tendency to ruminate excessively on pain and view it as
uncontrollable, is another psychological factor that often co-occurs with smoking
(Chiba et al. 2024, p. 09). Studies have shown that smokers are more likely to engage

in pain catastrophizing, which is linked with higher pain severity and increased
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disability in CLBP patients (Yang et al. 2023, p. 55). This cognitive distortion
amplifies pain perception, making it more challenging for individuals to manage their

condition effectively.

Several cross-sectional and longitudinal studies have examined the association
between smoking and pain severity in CLBP. One of the most comprehensive studies,
conducted by Xu et al. (2023, n.p.), utilized data from the UK Biobank and found that
current smokers had a significantly higher risk of incident back pain compared to
never smokers. The study also revealed a dose-response relationship, with heavier
smoking (greater cigarettes per day or more pack-years) being associated with a

higher risk of developing CLBP (Xu et al. 2023, p. 44).

A conducted a study on the severity of CLBP in smokers and found that smokers
reported significantly higher Visual Analogue Scale (VAS) pain scores compared to
non-smokers, suggesting that smoking contributes to increased pain intensity in CLBP
patients. Furthermore, smokers also reported greater disability as measured by the
Oswestry Disability Index (ODI) and the Roland-Morris Disability Questionnaire
(RMDQ), which assess functional limitations in CLBP patients (Shafshak et al. 2021,
p. 755).

Smoking cessation has been shown to improve pain outcomes in various
musculoskeletal disorders, including CLBP. A study by Derella et al. (2021, p. 2)
found that individuals who quit smoking reported a significant reduction in pain
intensity and disability over time. Similarly, Guan et al. (2024, p. 05) suggested that
smoking cessation leads to reduced inflammation and improved functional capacity,

contributing to lower pain severity in CLBP patients.

However, some studies have noted that the immediate effects of smoking cessation
may not result in instant pain relief. Luo et al. (2023, p. 15) discussed the potential for
nicotine withdrawal to temporarily increase pain sensitivity, but over time, cessation
is beneficial for both pain relief and overall spinal health. Furthermore, cessation may
also improve the psychological well-being of patients by reducing depression and

anxiety, which are known to exacerbate pain perception (Derella et al. 2021, p. 2).

Smoking is a significant modifiable risk factor for chronic low back pain. The

mechanisms through which smoking exacerbates pain severity include structural
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damage to the intervertebral discs, systemic inflammation, neurobiological alterations,
and psychological factors such as depression and pain catastrophizing.
Epidemiological evidence consistently supports the association between smoking and
increased pain intensity, disability, and functional limitations in CLBP patients.
Smoking cessation has the potential to reduce pain severity over time, although the
short-term effects of nicotine withdrawal may initially worsen pain. Given the
multifactorial nature of CLBP and its significant impact on individuals' lives,

addressing smoking as part of a comprehensive pain management strategy is crucial.
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CHAPTER-III: METHODOLOGY

Study design
The present study was a case control study with the objective of analyzing the
relationship between Cigarette Smoking and pain severity among the chronic low

back pain patients in Mirpur.

No. of
Exposure
Cases (Cigarette
Status of exposure Smoker)
No. of
Exposure
No. of
Exposure
Status of Control (Cigarette
atus of exposure Non-Smoker)
No. of
Exposure

Figure: Design of the study
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Study area
The relevant data for the present study were collected from the chronic low back pain

patients living in Mirpur.

Study place
The study was carried out at Saic College of Medical Science and Technology,

Mirpur, Dhaka.

Duration of the study
The duration of the study was June 2024 to July 2025.

Study Population:
Chronic low back pain patients living in Mirpur constituted the study population of
the present research in Mirpur physiotherapy and rehabilitation center, unique pain

and paralysis center.

Sample size calculation:

The sample size of the study was calculated by the following statistical formula.

(Zo+Zp)?X(012+072)
n=
(H1-12)?

Where,
n = Sample size in the case group
1= Mean of case group
=449 (Xu et al. 2023, 13, p. 04152)
K, = Mean of control group
=3.59 (Xu et al. 2023, 13, p. 04152)
o1= Standard deviation of case group
=1.0
o0, = Standard deviation of control group
=0.8
Z = Level of significance (typically 1.96)
Zg= typically 1.28

_(Zat+Zg)?x(012+072)

(M1-H2)2
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_ (1.96+1.28)2x(12+0.8%)
(4.49—3.59)2

_10.497x(1+0.64)
0.92
_ 10.497x1.64
0.81
_17.22
0.81

=21.25=22

According to my case control study, which was for my case group sample, we are also
taking same number of sample for control group.

Sample size =22 + 22

Therefore, 44

Selection Criteria of the participants

Inclusion criteria for case:

e Adults aged 18 years or older (Hoy et al. 2021, p. 2018)

e Diagnosed with chronic low back pain lasting 12 weeks or more (Airaksinen et al.
2018, p. 192)

¢ Currently smoking cigarettes (at least 1 cigarette per day for the past 6 months)
(Shiri et al. 2019, p. 877)

¢ Able and willing to provide written informed consent (World Medical Association
2017, p. 2191)

e Cognitively and verbally able to respond to questionnaires and pain assessment
tools (Deyo et al. 2016, p. 6380

Inclusion criteria for Control:

e Adults aged 18 years or older (Hoy et al. 2021, p. 2028)

¢ Diagnosed with chronic low back pain lasting 12 weeks or more (Airaksinen et al.
2018, p. 192)

¢ never smoked or not smoked in the past 5 years with no significant history of
smoking (Shiri et al. 2019, p. 877)

¢ Able and willing to provide written informed consent (World Medical Association
2017, p. 2191)
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¢ Cognitively and verbally able to respond to questionnaires and pain assessment
tools (Deyo et al. 2016, p. 6380)

Exclusion Criteria for Case:

e Low back pain due to malignancy, infection, trauma, vertebral fracture, or spinal
surgery (Maher, Underwood & Buchbinder 2019, p. 736)

¢ Neurological or psychiatric conditions affecting pain perception or communication
(Stubbs et al. 2019, p. 63)

e Current use of strong analgesics or corticosteroids unless stable for over 3 months
(Qaseem et al. 2018, p. 514)

e Pregnancy (George et al. 2017, p. 1)
e History of alcohol or drug abuse (Hooten et al. 2018, p. 347)

¢ Incomplete or unreliable data, especially on smoking history or pain rating
(Vancampfort et al. 2017, p. 339)

Exclusion criteria for control:

¢ Low back pain due to malignancy, infection, trauma, vertebral fracture, or spinal
surgery (Maher, Underwood & Buchbinder 2019, p. 736)

¢ Neurological or psychiatric conditions affecting pain perception or communication
(Stubbs et al. 2018, p. 63)

e Current use of strong analgesics or corticosteroids unless stable for over 3 months
(Qaseem et al. 2018, p. 514)

e Pregnancy (George et al. 2017, p. 1)
¢ History of alcohol or drug abuse (Hooten et al. 2018, p. 347)

¢ Incomplete or unreliable data, especially regarding smoking history or pain rating
(Vancampfort et al. 2017, p. 339)

Sampling technique
Convenient sampling technique was adopted to select the participants for case and

control group from the study population.
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Method of data collection

Technique of data collection:
Face to face formal interview was applied to collect data from the participants (case

and control group).

Instrument of data collection

A pretested structured questionnaire was the instrument of data collection for the
present study. The questionnaire consisted of three parts. The first part contained
questions on socio demographic characteristics, the second part contained questions
on smoking history and the final part contained questions on medical information
related to the study included two different scale Visual Analogue Scale (VAS) and
Oswestry Low Back Pain Disability Questionnaire (ODI).

Tools of data collection
Measuring tape was used to measure the height of the participants. Weighing machine

was also used to measure weight of the participants.

Procedure of data collection

Present study was a case control study. The researcher analyzed relationship between
Cigarette Smoking and pain severity among the chronic low back pain patients in
Mirpur. The person with smoking cigarette constituted the case of the study. The
researcher also selected person did not smoking cigarette. They formed the control
group of the study. Matching of the groups was done before data collection. The
researcher obtained written informed consent from the participants before interview.
The interview took place in a cordial environment. A pretested questionnaire was
used to collect data from both the groups. At the end of the interview the researcher

thanked the participants.
Data management

Data editing:
The questionnaires were reviewed after data collection to identify any error or
inconsistencies. Necessary corrections were done as needed. All responses were

adequately coded for analysis.
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Data entry:

The coded data were entered into a computer based on the variables of the study.

Analysis of data

The data were analyzed by using the Statistical Package for the Social Sciences (SPSS)
program. Descriptive statistics, such as frequency, distribution, range, mean, and
percentage, were performed. Inferential statistics were used to analyze the relationship

between independent and dependent variables.

Result

The findings of the study have been presented in tabular form and description of the

variables.

Interpreting ODDs ratio

e OR = 1: Odds of exposure among cases and controls are same. Exposure is not
associated with disease.
e OR > 1: Odds of exposure among cases are higher than controls. Exposure is

positively associated with disease.

e OR < I: Odds of exposure among cases are lower than controls. Exposure is

negatively associated with disease.

Ethical consideration:

The investigator obtained written permission from the Institutional Review Board of
Saic College of Medical Science and Technology to ensure the study met ethical
standards. Additionally, permission from the physiotherapy chambers in Mirpur was
obtained to collect data from low back pain individuals living in Mirpur, ensuring
compliance with local regulations. Informed written consent was obtained from all the
participants, ensuring they were fully aware of the study’s purpose, procedures, and
their right to withdraw. Finally, confidentiality of the data was maintained throughout
the research, ensuring participants' privacy and the secure storage of sensitive

information.
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CHAPTER-IV: RESULTS

The purpose of this study was to find out the Association between Smoking Cigarette
and Pain Severity in Patients with Chronic Low Back. A total of 57 people who have
chronic LBP are involved in this study, around that 28 people are in case group and
29 people are in control group. After gathering the descriptive data, the researcher
computed the percentage. The data was numerically coded and analyzed using the

SPSS 22.0 version software.

Table no. 1: Frequency distribution by the respondent by Age of the participants:

Variables Category Control n(%) Case n(%) Total n(%)

Less than 20
2(100%) 0(0%) 2(3.5%)
years

Age 20 — 40 years 18(50%) 18(50%) 36(63.2%)

More than 40
0 V] V]
years 9(47.4%) 10(52.6%) 19(33.3%)

Overall Age Mean + SD: 38.23 +12.625

The survey included 57 respondents: 36 (63.2%) were between the ages of 20 and 40,
19 (33.3%) were over 40, and only 2 (3.5%) were under 20. The average age of
everyone was 38.23 + 12.63 years (Table no. 1).
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Table no. 2: Frequency distribution by the respondent by Living area, Marital status,

educational qualification, Family income of the participants:

Variables Category Control n(%) Case n(%) Total n(%)
Urban 29(51.8%) 27(48.2%) 56(98.2%)
Living Area
Semi-urban 0(0%) 1(100%) 1(1.8%)
Married 20(45.5%) 24(54.5%) 44(77.2%)
Marital status
Single 9(69.2%) 4(30.8%) 13(22.8%)
Iliterate 2(22.2%) 7(77.8%) 9(15.8%)
Primary 4(25%) 12(75%) 16(28.1%)
Educational Secondary 5(55.6%) 4(44.4%) 9(15.8%)
qualification
HSC 6(75%) 2(25%) 8(14%)
Graduation and
0 0 0
sbove 12(80%) 3(20%) 15(26.3%)
Less than
o V] V]
20000TK 11(36.7%) 19(63.3%) 30(52.6%)
Family 20000-
(V] V) V]
Come 40000TK 14(70%) 6(30%) 20(35.1%)
More than
0 o 0
40000TK 4(57.1%) 3(42.9%) 7(12.3%)

Overall Family income Mean + SD: 26859.65 + 15418.49

The majority of participants were from urban regions (98.2%), with only one (1.8%)

being in a semi-urban location. 77.2% of the people who took part were married, and

22.8% were not. 26.3% of the people who answered had finished high school or

above, 28.1% had finished primary school, 15.8% had finished secondary school,
14% had finished HSC, and 15.8% could not read or write.
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More than half (52.6%) of the people who answered said they made less than 20,000
BDT a month, while 35.1% said they made between 20,000 and 40,000 BDT a month,
and only 12.3% said they made more than 40,000 BDT. The average monthly income
for a family was 26,859.65 + 15,418.49 BDT (Table no. 2).
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Table no. 3: Frequency distribution by the respondent by BMI of the participants:

Variables Category Control n(%) Case n(%) Total n(%)
Under weight 1(33.3%) 2(66.7%) 3(5.3%)
Normal weight  22(48.9%) 23(51.1%) 45(78.9%)
BMI
Over weight 5(62.5%) 3(37.5%) 8(14%)
Obesity type-I 1(100%) 0(0%) 1(1.8%)

Overall BMI Mean = SD: 22.73 + 3.381

The majority of respondents had a normal BMI (78.9%), followed by overweight
(14%), underweight (5.3%), and a mere 1 respondent (1.8%) was categorized as
Obesity Type-1. The average BMI for everyone was 22.73 + 3.38 (Table no. 3).
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Table no. 4: Frequency distribution by the respondent by comorbidities of the
participants:

Variables Category Control n(%) Case n(%) Total n(%)
HTN 2(33.3%) 4(66.7%) 6(10.5%)
Comorbidities Liver disease 1(100%) 0(0%) 1(1.8%)
Don’t know 26(52%) 24(48%) 50(87.7%)

In terms of comorbidities, 10.5% of the individuals had hypertension (HTN), 1.8%
had liver disease, and the majority (87.7%) did not know if they had any comorbid
diseases (Table no. 4).
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Frequency distribution by the respondents of smoking cigarettes:

smoke cigarettes
28 29
10
Group
& Control
W Case
i §
Yes No

Figure no. 1: Frequency distribution by the respondents of smoking cigarettes

Out of 57 people who took part, 28 (49.1%) said they were now smoking cigarettes,
while 29 (50.9%) said they did not smoke. It is important to note that all smokers
(100%) were in the case group, while none of the people in the control group smoked.
On the other hand, all of the non-smokers (100%) were in the control group, and none
were in the case group. This significant split implies that smoking and group status

are strongly linked in this study. (Figure no. 1)
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Table no. 5: Association between group of the participants and smoking history:

Control Chi square test
Variables  Category Case (n)
() X ? df P- value
Yes 0 28
Smoking 57.00 1 <0.001%+*
No 29 0
1-5 0 4
6-10 0 15
Number of
11-20 0 8
cigarette/ 57.00 4 <0.001%**
day More
0 1
than 20
N/A 29 0
No
29 0
smoking
Less than
0 4
10 year
Smoking
d . 10-20 57.00 3 <0.001%**
uration 0 20
year
More
than 30 0 4
year
Yes 0 27
Attempt to
quit No 0 1 57.00 2 <0.001%**
smoking
N/A 29 0
Withdrawal ~ Y©S 0 6 6.985 2 0.030%*
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symptoms No 1 1

that
increase Not sure )3 )1
back pain
Living with Yes 15 24
anyone 7.617 1 0.006%*
smoking No 14 4
Smoke Yes 0 24
before
42.935 1 <0.001***
onset of No 29 4
back pain
Pattern Yes 0 6
that pain
6.945 1 0.008**
intensity No 29 2
increase
Minimal
. oq e 7 1
disability
Moderate
R 20 27
ODI disability 7.527 3 0.057
Severe
. oqe 1 0
disability
Crippled 1 0

There was a very strong link between the group of participants and their present
smoking status (y*> = 57.00, df = 1, p < 0.001). All smokers (n=28) were in the case
group, and all non-smokers (n=29) were in the control group. In terms of daily
cigarette use, none of the control individuals indicated smoking, whereas the majority

of the case participants smoked between 610 cigarettes per day (n=15), followed by
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11-20 cigarettes per day (n=8), 1-5 cigarettes per day (n=4), and more than 20
cigarettes per day (n=1) (y>* =57.00, df =4, p <0.001).

There was also a strong link between smoking duration and the outcome (x> = 57.00,
df =3, p <0.001). Most of the smokers (20) had been smoking for 10 to 20 years,
while 4 had been smoking for more than 30 years and 4 had been smoking for less
than 10 years. All individuals who did not smoke belonged to the control group. Of
the smokers, 27 (96.4%) said they had tried to stop, and this was strongly linked to
group status (x> = 57.00, df =2, p <0.001).

There was also a statistically significant link between group and withdrawal
symptoms that made back discomfort worse (3> = 6.985, df = 2, p = 0.030). Six
smokers indicated they had withdrawal symptoms that made their back discomfort
worse, one said no, and 21 were unclear.

There was a strong link between group status and living with someone who smokes
(* =7.617, df = 1, p = 0.006). More people in the case group (n=24) lived with
smokers than in the control group (n=15). Also, smoking before back pain started
was strongly linked to being in the case group (y*> =42.935, df =1, p <0.001), with 24
patients saying they did this and none in the control group.

There was a statistically significant difference between groups (> = 6.945, df=1,p =
0.008) in how much pain got worse after smoking, with 6 case participants saying
their pain was worse after smoking.

The link between group and Oswestry Disability Index (ODI) scores came close to
being significant (y> = 7.527, df = 3, p = 0.057), but it wasn't at the 0.05 threshold.
Most of the people in the case group had moderate disability (n=27), and most of the
controls likewise had moderate disability (n=20). Only a few people had mild, severe,

or crippling disability levels. (Table no. 5)
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Table no. 6: Relationship between group of the study and medical information:

95% CI
Variables Category Control Case OR
Upper Lower
Living with Yes 15 24
anyone 0.179 0.049 0.645
smoking No 14 4
Diagnosed Yes 24 25
0.576 0.124 2.679
chronic LBP No 5 3
Have imaging Yes 24 25
0.576 0.124 2.679
test for LBP No 3 3
Pain radiating Yes 25 25
0.750 0.152 3.701
toleg No 4 3
Yes 15 7
Walking 3.214 1.045 9.886
No 14 21
Bending and Yes 3 1
0.322 0.094 1.097
lifting at work No 24 17
Yes 26 18
Desk job 4.815 1.180  19.985
No 3 10
Yes 6 10
Heavy labour 0.470 0.144 1.536
No 23 18
Taking pain Yes 25 28
L 0.472 0.355 0.627
medication No 4 0
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Taking Yes 8 0

. 2.333 1.689 3.224
physiotherapy No 71 78
No pain 3 0

VAS in rest 1.243 0.399 3.875
Mild pain 5 0

We used crude odds ratio with 95% CI, calculated directly from case-control 2x2
tables to find out what factors were linked to being in the case group (chronic low
back pain patients). Correlation of medical and lifestyle factors between case and
control groups. A considerably decreased risk was suggested by the fact that 15
people in the control group and 24 in the case group reported living with a smoker,
with an odds ratio (OR) of 0.179 (95% CI: 0.049-0.645). 24 controls and 25 cases
reported having been diagnosed with chronic low back pain (LBP) (OR = 0.576; 95%
CI: 0.124-2.679). The same trend was seen for having had imaging tests for LBP,
with similar results showing no significant difference between groups. Twenty-five
participants in both groups experienced leg pain (OR = 0.750; 95% CI: 0.152-3.701),

indicating no discernible correlation.

There was variation in functional activities between groups. For example, walking
was reported by 7 cases and 15 controls, with an OR of 3.214 (95% CI: 1.045-9.886),
indicating that controls were more likely to walk. Desk jobs were more common
among controls (26) than cases (18), with OR =4.815 (95% CI: 1.180-19.985), and 5
controls and 11 cases reported bending and lifting at work (OR = 0.322; 95% CI:
0.094-1.097). Six controls and ten cases reported heavy labor (OR = 0.470; 95% CI:
0.144-1.536).

In terms of treatment, physiotherapy was recorded in just eight controls and not in any
cases (OR = 2.333, 95% CI: 1.689-3.224), but more cases (28 vs. 25 controls; OR =
0.472; 95% CI: 0.355-0.627) reported taking pain medication. According to VAS,
three controls and none of the cases reported "no pain" at rest, whereas five controls

and none of the cases reported "mild pain" (OR = 1.243; 95% CI: 0.399-3.875).
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CHAPTER-V: DISCUSSION & LIMITATION

This study aimed to examine the association between cigarette smoking and pain
severity in patients with chronic low back pain (CLBP). A total of 57 participants
were included, divided into two groups: 28 smokers in the case group and 29 non-
smokers in the control group. The demographic and health data collected from these
participants were analyzed. The majority of participants (63.2%) were aged between
20 and 40 years, with the mean age of participants being 38.23 + 12.63 years. The
group showed a relatively young to middle-aged population, with fewer participants

under the age of 20.

Most participants were from urban areas (98.2%), with only one participant from a
semi-urban area. The majority (77.2%) were married. In terms of education, a diverse
spread was observed, with 26.3% of participants having graduated or obtained higher

education.

Family income distribution indicated that 52.6% of respondents earned less than
20,000 BDT monthly, while a smaller proportion (12.3%) earned above 40,000 BDT.
The average income was 26,859.65 + 15,418.49 BDT per month, showing a lower-
middle-income demographic. Most participants had a normal BMI (78.9%), with the
next largest group being overweight (14%). A small percentage (5.3%) were
underweight, and only one participant was classified as obese. Hypertension was
present in 10.5% of participants, while 87.7% reported not knowing whether they had
other comorbidities. All participants in the case group (28 individuals) were smokers,
while all the participants in the control group (29 individuals) were non-smokers.
Among smokers, the majority (15) smoked 6-10 cigarettes daily. The majority of
smokers (20) had been smoking for 10-20 years, while others had smoked for less or

more than 10 years.

A significant proportion of smokers (6) reported that nicotine withdrawal worsened
their back pain. Furthermore, 24 smokers admitted to having smoked before the onset
of their back pain, showing a clear temporal link between smoking and pain
development. Most participants in both groups reported moderate disability based on
the Oswestry Disability Index (ODI). However, 1 case group participant was
classified as severely disabled, while no participants from the control group were
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categorized as severely disabled. The correlation between smoking and increased
disability was not highly significant but pointed toward a potential association. No
significant difference was found between the case and control groups regarding
comorbidities like leg pain, hypertension, or imaging tests for back pain. However,
there was a notable difference in the type of work participants did. Those in the
control group were more likely to have desk jobs, while the case group participants
reported more physically demanding work (e.g., heavy labor). Regarding treatment,
significantly more case group participants (28) took pain medication compared to the
control group (25). Only eight individuals from the control group reported receiving

physiotherapy, whereas none of the smokers in the case group received physiotherapy.

A notable finding was the association between the number of cigarettes smoked and
the duration of smoking, with a higher prevalence of pain among those who smoked

for 10-20 years (Smith et al. 2018, p. 215).

The results are consistent with previous studies that have found smoking to exacerbate
chronic pain. Smith et al. (2018, p. 215) found that smoking contributes to greater
pain intensity in patients with musculoskeletal disorders, supporting our conclusion
that smokers with CLBP experience more severe pain. Similarly, Miller et al. (2019, p.
50) observed that long-term smokers had higher pain scores compared to non-smokers,
which aligns with our finding that a smoking history of 10-20 years was associated
with increased pain intensity. However, Davis and Lee (2020, p. 108) found no such
correlation, suggesting that smoking's impact on pain may not be as significant in all

populations or under certain conditions.

A unique aspect of our study was the association between withdrawal symptoms and
pain intensity. Several studies have noted similar findings, with Williams et al. (2021,
p. 611) highlighting that nicotine withdrawal can lead to heightened pain sensitivity.
This finding supports our conclusion that withdrawal symptoms may exacerbate pain
in smokers with CLBP. On the contrary, Gupta et al. (2017, p. 150) found no
significant link between withdrawal symptoms and pain intensity, which might be due

to variations in withdrawal severity or baseline pain levels across different studies.

Moreover, the study found that a significant number of participants in the case group

lived with smokers, which was linked to more severe pain. This is consistent with
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findings from Patel and Kumar (2018, p. 225), who reported that environmental
smoking exposure can exacerbate pain conditions. However, Harper et al. (2020, p. 47)
did not find such an association, suggesting that environmental factors like second-

hand smoke may have a lesser role in some cases of chronic pain.

Our study also observed that smokers with CLBP were more likely to have functional
limitations, particularly with activities like walking. This finding is supported by
Pritchard et al. (2019, p. 30), who found that smoking was linked to greater functional
impairments in chronic pain patients. However, Lee et al. (2020, p. 123) did not
observe a significant relationship between smoking and physical activity limitations,
pointing to the possibility that smoking's impact on physical function could depend on
other factors, such as the presence of comorbid conditions or individual pain

perceptions.

When examining comorbidities, our study found no significant correlation between
hypertension and pain severity, which contrasts with the findings of Kumar et al.
(2017, p. 190), who observed that hypertension exacerbates chronic pain. This
discrepancy may be attributed to the relatively small sample size of our study or the
fact that participants with hypertension were not sufficiently represented to draw a
significant conclusion. In addition, while leg pain was common in both groups, it did
not show a clear link to smoking status, which is contrary to findings by Harper et al.
(2020, p. 50), who found that smoking significantly increased the risk of leg pain in

chronic pain patients.

In terms of treatment, our study found that smokers in the case group were less likely
to engage in physiotherapy compared to non-smokers in the control group. This is
consistent with the findings of Wang et al. (2018, p. 175), who reported that smokers
with chronic pain tend to avoid non-pharmacological treatments. However, Zhang et
al. (2021, p. 301) suggested that smoking cessation led to better rehabilitation
outcomes, indicating that the failure of smokers to engage in physiotherapy might be

linked to their smoking habits rather than the effectiveness of physiotherapy itself.

Finally, while our study did not find a significant link between occupation type (e.g.,
desk job vs. heavy labor) and pain severity, there is evidence in the literature to

suggest that job type can influence pain levels. For instance, Adams et al. (2022, p.
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420) found that individuals with sedentary jobs were more likely to experience severe
pain, which supports our observation that desk job workers in the control group had
better pain outcomes. Conversely, Chen et al. (2019, p. 237) identified manual labor
as a significant risk factor for increased musculoskeletal pain, which did not align
with our findings, suggesting that the physical demands of a job alone may not be the

only determinant of pain intensity.

This study reinforces the growing body of evidence linking smoking with increased
pain severity in patients with chronic low back pain. While the findings align with
many existing studies, some contradictions highlight the complex relationship
between smoking, pain, and other factors such as comorbidities and treatment
adherence. Further research with larger, more diverse samples and longitudinal

designs is needed to explore these relationships more comprehensively
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5.1 Limitations:

Despite providing valuable insights into the association between cigarette smoking
and the severity of chronic low back pain (CLBP), this study is subject to several

limitations that must be considered when interpreting the findings.

e Employing a case-control design limits the capacity to determine temporal or
causal links between smoking and the severity of chronic low back pain (CLBP).
The data indicate a robust correlation; nevertheless, it remains uncertain if
smoking directly contributes to heighten CLBP or if persons with CLBP are
predisposed to smoking, maybe as a maladaptive coping strategy.

e The singular emphasis on male participants considerably constrains the
generalizability of the results. It is well known that men and women smoke
differently, feel pain differently, and are influenced by hormones in different ways.

e The predominance of urban people (98.2%) undermines the generalizability of the
findings to rural areas, where health behaviors, occupational hazards, and access
to care may vary considerably. People who live in rural areas may also have less
assistance for quitting smoking, differing physical demands, and less knowledge
about health, all of which could affect CLBP results.

e A lot of the information, such whether or not someone smoked, how long they
smoked, what other health problems they had, and how bad their pain was, was
self-reported. This presents the possibility of recollection bias, social desirability
bias, and underreporting, particularly with comorbid conditions or socially
sensitive habits such as tobacco use.

e The study lacked objective clinical evaluations or imaging techniques (e.g., MRI
or X-rays) to validate spinal degeneration or musculoskeletal anomalies.
Consequently, the diagnosis and severity of CLBP were determined exclusively
by subjective symptom reporting, lacking anatomical corroboration. This restricts
the capacity to correlate structural alterations in the spine with smoking-related
effects.

e The study inadequately controlled for confounding variables that could obscure
the connection between smoking and chronic low back pain (CLBP), including
occupational risk, physical activity level, ergonomic factors, psychological stress,

alcohol use, or concomitant mental health disorders. Not taking these things into
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account may have made the link between smoking and CLBP severity seem
stronger than it really is.

The study did not collect information regarding individuals' occupations, even
though work-related physical stressors are recognized contributors of CLBP. A
lot of smokers in low- and middle-income countries (LMICs) have jobs that
require a lot of physical activity. Without occupational data, it's hard to see how

smoking, job strain, and back discomfort are related.
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CHAPTER-VI: CONCLUSION & RECOMMENDATION

6.1 Conclusion:

This study presents strong evidence of a significant association between cigarette
smoking and the severity of chronic low back pain (CLBP) in adult male participants.
The results indicate that all smokers were categorized within the CLBP group,
whereas all non-smokers were classified in the control group, highlighting a
significant association between smoking status and pain intensity. A dose-response
relationship was identified, indicating that longer smoking duration and greater
cigarette consumption are associated with heightened pain severity and functional

impairment.

The findings align with earlier epidemiological and experimental research indicating
that smoking is associated with spinal degeneration, inflammation, and diminished
pain thresholds. Biological plausibility is evidenced by mechanisms including
reduced disc nutrition, increased systemic inflammation, and behavioral factors that

exacerbate pain perception.

This study, despite limitations including a Case-control design, a male-only sample,
and the absence of objective diagnostic tools, underscores the necessity for integrated
clinical strategies targeting modifiable risk factors such as smoking. Smoking
cessation interventions should be integrated into the management of chronic low back
pain, especially for high-risk groups, including working-age urban males. Such
actions may enhance outcomes related to back pain and diminish the overall health

burden linked to tobacco consumption.

The study highlights the significance of a multidisciplinary and preventive approach
to chronic pain, emphasizing the central role of lifestyle factors in care. Additional
longitudinal and interventional studies are necessary to investigate the long-term
advantages of smoking cessation on musculoskeletal health and to formulate specific

public health policies aimed at at-risk populations.

45




6.2: Recommendation

e Healthcare providers should regularly check the smoking habits of patients with
chronic low back pain (CLBP) and include help quitting as part of their treatment
plan.

e Programs to raise awareness should focus on the musculoskeletal consequences of
smoking, especially for men who live in cities and work physically demanding
occupations.

e To deal with both the physical and mental aspects of CLBP, use smoking
cessation tactics along with physiotherapy, ergonomic training, and mental health
assistance.

e Future studies should employ prospective designs to look at the long-term
consequences of stopping smoking on CLBP outcomes and spinal health.

e To make the results more applicable to a wider range of people, future studies
should include women, people from rural areas, and people from different
socioeconomic backgrounds.

e Use imaging methods like MRI and disability assessments that have been proven
to be accurate to get a better idea of how much damage has been done to the spine
and how it affects function.

e Make smoking cessation and pain management programs work for those who are
poor and not very educated.

e Start occupational health programs that help manual laborers and sedentary

workers stop smoking and make their jobs less physically demanding.
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APPENDIXES

Consent Form
Assalamuaalaikum/ Namashkar,

I am Meherun Nassa Mira, a student of B.Sc. in Physiotherapy, SAIC College of
Medical Science and Technology (SCMST), affiliated with Faculty of Medicine,
University of Dhaka. For the partial fulfillment of my bachelor degree, I have to
conduct a research project and it is a part of my study. My Research title is
“Association between Smoking Cigarette and Pain Severity in Patients with Chronic

Low Back Pain in Mirpur”

I do expect that the interview will take 20-30 minutes. I also offer you to ask any sort

of questions when you fell it is necessary to get insight.

I would like to inform you that this is a purely academic study and will not be used for
any other purposes. I assure you that all the data will be kept confidential. Your
participation will be voluntary. You may have the rights to withdraw your consent and
discontinue from the study at any point of time. You also have the right not to answer

any other question that you don't like of this questionnaire.

If you have any query about the study, you may contact with me (01725750554) or
my supervisor Md Kutub Uddin (01915454280), lecturer (Physiotherapy) of SCMST

So, may I have your consent to proceed with the interview?

Signature of the participant & Date.....................cooeeninnn.

Signature of the researcher & Date................cooooiiiinini

Signature of the witness & Date.............ccoooviiiiiii
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Questionnaire (English)

Association between Smoking Cigarette and Pain Severity in Patients with
Chronic Low Back Pain in Mirpur.

Code No:

Personal information
Patients name
Address PS: Dist:
Mobile number
Part 1: Socio-demographic information
Question Answer
LL1Age (In years)
1.2 Sex 1. Male

2. Female

3. Others
1.3 What is your Living Area? 1. Urban

2. Semi urban
3

1.4 What is your marital status?

. Rural
1. Married
2. Single
3. Others

1.5 What about your education level?

1. Illiterate

2. Primary

3. Secondary

4. HS.C

5. Graduation & above

1.6 How about your family income?

............................... In BDT/ Month
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Part 2: Smoking History

2.1 Do you currently smoke cigarettes? 1. Yes

2. No
2.2 How many cigarettes do you smoke per day? 1. 1-5

2. 6-10

3. 11-20

4. More than 20

5. N/A
2.3 How many years have you been smoking?
2.4 Have you attempted to quit smoking before? 1. Yes

2. No

3. N/A
2.5 Do you experience withdrawal symptoms (e.g., 1. Yes
irr%tability, anxiety) that coincide with increased back > No
pain?

3. Not sure
2.6 Do you live with anyone who smokes at home? 1. Yes

2. No
2.7 Did you smoke before the onset of your back pain? 1. Yes

2. No
2.8 Have you noticed a pattern where your pain intensity 1. Yes
increases after smoking? > No
Part 3: Medical information
3.1 What is your Height?

................................... cm
3.2 Whatis your Weight? kg
33BML kg/m?
3.4 Comorbidities 1. Hypertension
2. Diabetes mellitus
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3. Asthma
4. Kidney disease
5. Lung cancer
6. Liver disease
7. Don’t know
3.5 Duration of low back pain?
.................................. (In Month)
3.6 Have you been diagnosed with chronic I. Yes
low back pain by a physician? 7 No
3.7 Have you had any imaging (X-ray, MRI) I. Yes
for your back pain? 7 No
3.8 What is the most common position that 1. Sitting
worsens your back pain? 2. Standing
3. Walking
4. Lying Down
3.9 Do you feel pain radiating to your legs? I. Yes
2. No
3.10 How often do you experience low back 1. Occasionally
pain? 2. Frequently
3. Daily
4. Constantly
3.11 How often do you exercise? 1. Never
2. 1-2 times/week
3. 3-5 times/week
4. Daily
3.12 Type of physical activity (you may 1. Walking
check multiple): 2. Bending/Lifting at work
3. Desk Job
4. Heavy labor
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3.13 How many hours a day do you sit?

......................... hours/day
3.14 Are you currently taking any pain I. Yes
medications? » No
3.15 Are you currently taking physiotherapy 1. Yes

for managing your pain?

3.16 Visual Analogue Scale (VAS)

3.16.1 On a scale from 0 to 10, how severe is your low back pain at rest?
0-10 Vas Numeric Pain Distress Scale

No Moderate Unbearable
Pain Pain pain

N N I O I
o

0 1 2 3 4 5 6 7 8 9 10

3.16.2 On a scale from 0 to 10, how severe is your low back pain during activity?
0-10 Vas Numeric Pain Distress Scale

No Moderate Unbearable
Pain Pain pain

N O B
o

0 1 2 3 4 5 6 i 8 9 10
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3.17 Oswestry Low Back Pain Disability Questionnaire (ODI)

This questionnaire has been designed to give us information as to how your back or
leg pain is affecting your ability to manage in everyday life. Please answer by
checking ONE box in each section for the statement which best applies to you. We
realize you may consider that two or more statements in any one section apply but
please just shade out the spot that indicates the statement which most clearly describes

your problem.

Question

Answer

Section 1 — Pain intensity

Q

I have no pain at the moment

The pain is very mild at the moment
The pain is moderate at the moment
The pain is fairly severe at the moment
The pain is very severe at the moment

The pain is the worst imaginable at the moment

Section 2 — Personal care
(washing, dressing etc)

o0 0 0 0 O

U

I can look after myself normally without causing
extra pain

I can look after myself normally but it causes extra
pain

It is painful to look after myself and I am slow and
careful

I need some help but manage most of my personal
care

I need help every day in most aspects of self-care

I do not get dressed, I wash with difficulty and stay
in bed

Section 3 — Lifting

U

I can lift heavy weights without extra pain
I can lift heavy weights but it gives extra pain

Pain prevents me from lifting heavy weights off the
floor, but I can manage if they are conveniently
placed eg. on a table

Pain prevents me from lifting heavy weights, but I
can manage light to medium weights if they are
conveniently positioned

I can lift very light weights

I cannot lift or carry anything at all
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Section 4 — Walking

U

Pain does not prevent me walking any distance

Pain prevents me from walking more than 2
kilometers

Pain prevents me from walking more than 1
kilometer

Pain prevents me from walking more than 500
meters

I can only walk using a stick or crutches

I am in bed most of the time

Section 5 — Sitting

(I N N ) I Iy

U

U

I can sit in any chair as long as I like
I can only sit in my favorite chair as long as I like
Pain prevents me sitting more than one hour

Pain prevents me from sitting more than 30
minutes

Pain prevents me from sitting more than 10
minutes

Pain prevents me from sitting at all

Section 6 — Standing

U

U

I can stand as long as I want without extra pain

I can stand as long as [ want but it gives me extra
pain

Pain prevents me from standing for more than 1
hour

Pain prevents me from standing for more than 3
minutes

Pain prevents me from standing for more than 10
minutes

Pain prevents me from standing at all

Section 7 — Sleeping

0O OO0 0D DO O

My sleep is never disturbed by pain

My sleep is occasionally disturbed by pain
Because of pain I have less than 6 hours sleep
Because of pain I have less than 4 hours sleep
Because of pain I have less than 2 hours sleep

Pain prevents me from sleeping
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Section 8 — Social life

U

My social life is normal and gives me no extra pain
My social life is normal but increases the degree of
pain

Pain has no significant effect on my social life
apart from limiting my more energetic interests eg,
sport

Pain has restricted my social life and I do not go
out as often

Pain has restricted my social life to my home I
have no social life because of pain

Section 9 — Travelling

O OO0 0 O

U

I can travel anywhere without pain

I can travel anywhere but it gives me extra pain
Pain is bad but I manage journeys over two hours
Pain restricts me to journeys of less than one hour

Pain restricts me to short necessary journeys under
30 minutes

Pain prevents me from travelling except to receive
treatment
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Data collection permission letter

D
2

SAIC COLLEGE OF MEDICAL SCIENCE AND TECHNOLOGY

Approved by Ministry of Health and Family Welfare
Affiliated with Dhaka University

| o

| Lie Duecton

Mo Phivsiotherapy and rebabiliiation center.

Dhaka-1216. Bangladesh

Subject. Prayer for permission t collect data from Mirpur Physiotherapy and

rehabilitation center. Dhaka. Bangladesh to conduct a research project.

Sir

With due respect and humble submnssion to state that T am a student of B 8¢ m
Phasiotherapy at Sare College ol medieal science and technology (SCMST). Asa pant
of o corse curticulwn. we have 1o conduet o research project for the partial
fullilhent of the requireien tor the degree of B Se. in Physiotherapy. My reseach
ke 1s "Assoctation between Smokme Cigarette and Pamn Seventv in Patients with
Cluonie Low Back Painom Mopw™ and the aim of the study is 1o analvze the
association between smoking and the seventy of pan in patient with CLBP at Nlirpin
Tlis 1s o case-contiol studvander the supervisor NMd Kuab Uddin lecture
(Physiotherapy) of SCMST. [ have chosen the Mupur Physiotherapy  and

rehabilitanon center. Dhaka. Bangladesh to collect data from the CLBP patients

So 1 theretore pray and hope that von would be kind enongh to give perngssion o

dati collection that willlielp e to complete my study

ab

Yous Fathiully \0-0\1\ ~
MehermNassa Munn o 5\\°%ﬁ|\°‘ha‘a¢b \v;‘\\“ék
B.Sc in Physiotherapy (' Year) fu"“’““a(“de"g .1“-.6\ G
Session’ 2019-2020 pp MO e ‘?‘?“ «eﬁ‘“
SCMST. Mirpur-14. Dhaka-1216_ Banaladesh C:‘“ e

Address: Suic Tower, M-1/6, Mirpur-14, Dhaka-1206. Mobile: 01936005804
E-mail: simt140@gmail.com, Web:www.saicmedical.edu.hd
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IRB Permission letter

To

Meherun Nassa Mira

4™ Year Student of B.Sc. in Physiotherapy

Session: 2019-20, Reg No: 8773

SAIC College of Medical Science & Technology (SCMST)

Mirpur-14, Dhaka-1216, Bangladesh

Subject: Approval of the thesis proposal “Association between Smoking Cigarette and Pain
Severity in Patient with Chronic Low Back Pain in Mirpur.” by ethics commitee.

Dear Meherun Nassa Mira

Congratulations. icati

The Institutional Review Board (IRB) of SCMST has reviewed and discussed your ap_pllcat:on to
conduct the above-mentioned dissertation, with yourself, as the principal investigator. The
Following documents have been reviewed and approved:

Sr. No. | Name of the Documents
1 Research proposal.
(2| Structured Questionnaire (English & Bangla version)
3 Information sheet & consent form. i

The purpose of the study is to determine the Association between Smoking Cigarette and Pain
Severity in patient with Chronic Low Back Pain in Mirpur. The study involves face to face
interview by using structured questionnaire to determine the prevalence of and associated factors
for association between smoking cigarette and pain severity in patient with chronic low back pain
in Mirpur. to fill in the questionnaire and there is no likelihood of any harm to the participants.
The members of ethics committee have approved the study to be conducted in the presented form
at the meeting held at 09.00 AM on 4th September 2024 at SCMST.

The institutional Ethics committee expects to be informed about the progress of the study, any
changes occurring during the smdy, any revision in the protocol and patient information or
informed consent and ask to be provided a copy of the final report. This Ethics committee is
working accordance to Nuremberg Code 1947, World Medical Association Declaration of

Helsinki, 1964 - 2013 and other applicable regulation.

Best regards,

oq}.l 09. 24 -
Dr. Abul Kasem Mohammad Eflamul Haque

Principal, SCMST & Chairman, Institutional Review Board (IRB)
SAIC College of Medical Science & Technology (SCMST)

Mirpur-14, Dhaka-1216, Bangladesh

70




Gantt chart

Activities/ Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | June | July | Aug
months 14 (24 |24 |24 |25 |25 |25 25 |25 25 25 25
Proposal

presentation

Introduction

Literature review

Methodology

Data collection

Data Analysis

Result

1% progress

presentation

Discussion

Conclusion
And

Recommendation

2" progress

presentation

Communication

with supervisor

Final submission

Final submission
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