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All physicians and patients are aware that cigarette smoking is the 
leading avoidable cause of lung cancer and heart disease. However, 
smoking also has well-documented effects on the musculoskeletal 
system that are not generally appreciated by both doctors and the 
general population. Cigarette smoking damages the bones, cartilage, 
muscles, soft tissue, and the intervertebral discs and increases the risk 
of osteoporosis and fractures.
Using the online database PubMed, 
we identified and reviewed 
articles on the impact of 
cigarette smoking on the 
musculoskeletal system.

INTRODUCTION

BONES

• Uematsu, Matuzaki, and Iwahashi implanted nicotine pumps in 
rabbits to simulate the nicotine consumption of heavy smokers for 
4-8 weeks (about 30 cigarettes a day). The nicotine injection 
resulted in reduced synthesis of proteoglycan (left on the graph 
below) and collagen (right on the graph below) in the 
intervertebral discs. These are both key components of the 
extracellular matrix. [9]

INTERVERTEBRAL DISCS
PERIPHERAL ARTERIES

• Peripheral artery disease (PAD) is a condition in which the blood 
vessels are constricted, which reduces blood flow to the 
extremities, causing inflammation and swelling. PAD leads to 
infection and gangrene, and amputations are necessary in many 
cases. Up to 80% of patients who suffer from peripheral artery 
disease currently or formerly smoke.

REFERENCES
1. Shiri R, Karppinen J, Leino-Arjas P, Solovieva S, Viikari-Juntura E. The association between smoking 
and low back pain: a meta-analysis. Am J Med. 2010 Jan;123(1):87.e7-35. doi: 
10.1016/j.amjmed.2009.05.028. PMID: 20102998.
2. Scott SC, Goldberg MS, Mayo NE, Stock SR, Poîtras B. The association between cigarette smoking and 
back pain in adults. Spine (Phila Pa 1976). 1999 Jun 1;24(11):1090-8. doi: 10.1097/00007632-
199906010-00008. PMID: 10361658.
3. Brook JS, Balka EB, Zhang C. The smoking patterns of women in their forties: their relationship to 
later osteoporosis. Psychol Rep. 2012 Apr;110(2):351-62. doi: 10.2466/13.18.PR0.110.2.351-362. PMID: 
22662390; PMCID: PMC3368498.
4. Cusano NE. Skeletal Effects of Smoking. Curr Osteoporos Rep. 2015 Oct;13(5):302-9. doi: 
10.1007/s11914-015-0278-8. PMID: 26205852.
5. Alkherayf F, Agbi C. Cigarette smoking and chronic low back pain in the adult population. Clin Invest 
Med. 2009 Oct 1;32(5):E360-7. doi: 10.25011/cim.v32i5.6924. PMID: 19796577.
6. Al-Bashaireh AM, Haddad LG, Weaver M, Kelly DL, Chengguo X, Yoon S. The Effect of Tobacco 
Smoking on Musculoskeletal Health: A Systematic Review. J Environ Public Health. 2018 Jul 
11;2018:4184190. doi: 10.1155/2018/4184190. PMID: 30112011; PMCID: PMC6077562.
7. Tarakji B, Cil A, Butin RE, Bernhardt M. Adverse Effects of Smoking on Musculoskeletal Health. Mo 
Med. 2017 Jul-Aug;114(4):268-271. PMID: 30228609; PMCID: PMC6140077.
8. Fiani B, Noblett C, Nanney JM, Gautam N, Pennington E, Doan T, Nikolaidis D. The Impact of "Vaping" 
Electronic Cigarettes on Spine Health. Cureus. 2020 Jun 29;12(6):e8907. doi: 10.7759/cureus.8907. 
PMID: 32742873; PMCID: PMC7389958.
9. Uematsu Y, Matuzaki H, Iwahashi M. Effects of nicotine on the intervertebral disc: an experimental 
study in rabbits. J Orthop Sci. 2001;6(2):177-82. doi: 10.1007/s007760100067. PMID: 11484105.
10. Akmal M, Kesani A, Anand B, Singh A, Wiseman M, Goodship A. Effect of nicotine on spinal disc 
cells: a cellular mechanism for disc degeneration. Spine (Phila Pa 1976). 2004 Mar 1;29(5):568-75. doi: 
10.1097/01.brs.0000101422.36419.d8. PMID: 15129075.
11. Elmasry S, Asfour S, de Rivero Vaccari JP, Travascio F. Effects of Tobacco Smoking on the 
Degeneration of the Intervertebral Disc: A Finite Element Study. PLoS One. 2015 Aug 
24;10(8):e0136137. doi: 10.1371/journal.pone.0136137. PMID: 26301590; PMCID: PMC4547737.
12. Kok MO, Hoekstra T, Twisk JW. The longitudinal relation between smoking and muscle strength in 
healthy adults. Eur Addict Res. 2012;18(2):70-5. doi: 10.1159/000333600. Epub 2011 Dec 16. PMID: 
22178906.
13. Al-Obaidi S, Al-Sayegh N, Nadar M. Smoking impact on grip strength and fatigue resistance: 
implications for exercise and hand therapy practice. J Phys Act Health. 2014 Jul;11(5):1025-31. doi: 
10.1123/jpah.2011-0357. Epub 2013 Jun 24. PMID: 23799259.
14. Adedoyin R. A., Mbada C. E., Odiachi A. M., Adegoke B. O. A., Awotidebe T. O. Differences in back 
extensor muscles fatigability for smoking and non-smoking athletes. Isokinetics and Exercise Science. 
2010;18(3):149–155.
15. Shiri R, Falah-Hassani K. The Effect of Smoking on the Risk of Sciatica: A Meta-analysis. Am J Med. 
2016 Jan;129(1):64-73.e20. doi: 10.1016/j.amjmed.2015.07.041. Epub 2015 Sep 25. PMID: 26403480.

MUSCLES AND SOFT TISSUE
• Nicotine in cigarette smoke impedes the process of healing soft 

tissue wounds. The first step of wound healing is the formation of 
granulation tissue. Nicotine impairs the migration of fibronectin, 
collagen and elastin, all of which are vital to the formation of 
granulation tissue. [7]

• Smoking decreases subcutaneous blood flow by up to 50%, 
helping to cause tissue hypoxia. [7]

• The hydrogen cyanide found in cigarettes impairs oxygen transport 
and oxidative metabolism, which are crucial for the healing of soft 
tissue wounds. [7]

• Kok, Hoekstra, and Twisk found that 100 grams of tobacco 
smoking (roughly 200 cigarettes) a week resulted in a 2.9% 
reduction in knee muscle strength in men and a 5% reduction in 
women. These results can be generalized to the strength of other 
skeletal muscles as well. [12]

• Individuals who smoke have weaker grip strength and fatigue more 
quickly than nonsmokers. [13]

• Adedoyin et al. 
found that athletes 
who smoke 
perceive themselves 
to be exerting their 
back extensor 
muscles more than 
similarly aged 
nonsmokers. 
Also, after fatigue 
was induced, 
smoking athletes 
experienced a much 
higher reduction in 
their back extensor 
muscle strength than 
nonsmokers. [7,14]

Fractures
• Individuals who smoke are 17% more at risk of a fracture at age 

60, 41% at 70, 71% at 80, and 108% at 90 than those who do not 
smoke. [4]

• For all individuals who smoke, the relative risk of a spine fracture 
is 1.76, and the relative risk of a hip fracture is 1.39 (1.26 for all 
fractures). [4]

• Nonunion of a fracture is twice as frequent in patients who smoke. 
[6]

• Currently smoking men aged 69-80 are 76% more at risk of any 
new fracture than men who do not smoke. [6]

Bone Mineral Density
• Women who smoke over a pack of cigarettes a day in their forties 

are two times more likely to report having osteoporosis at ages 50 
and up than those who did not smoke at all. [3]

• Osteoporotic fractures are over two times more likely among 
currently smoking elderly men. [6]

• Bone mineral density decreases in smoking postmenopausal 
women by 4% at age 70, 6% at age 80, and 8% at age 90. [4]

• Lorentzon et al. in a study of 1068 patients between the ages of 18-
20 found that the patients who smoked had lower bone density at 
the spine and hip, lower cortical bone size at the tibia, and thinner 
cortices at both the radius and the tibia. [4]

• Individuals who smoke have significantly lower levels of vitamin 
D and increased parathyroid hormone levels, both indicative of 
low blood calcium levels. Vitamin D and calcium are both vital for 
bone formation. [7]
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• Nicotine causes necrosis in the nucleus pulposus of the intervertebral 
disc, as well as partial cracks and detachment in the fibrous ring. [9] 

• Nicotine creates a hypoxic environment which ultimately leads to 
disc degeneration. [8]

• Nicotine causes a dose-dependent degeneration of the cellular matrix 
of the intervertebral disc. [10]

• Nicotine also inhibits extracellular matrix synthesis and the 
proliferation of nucleus pulposus cells in vitro. [10]

Proteoglycan levels (left) and collagen levels (right) of 
rabbits treated with nicotine (dotted bars) vs the control 
group (white bars)

Cross-section of a healthy intervertebral disc.

Adedoyin et al. observed that athletes who smoke 
have significantly weaker back extensor muscles, 
shown here, than athletes who do not smoke.

Professional athletes can be role 
models for good health. National 
Football League (NFL) quarterback Len 
Dawson (1967) and Major League 
Baseball (MLB) first baseman Richie 
Allen (1972) were exceptions. Few 
athletes now smoke.

• Cigarette smoking constricts the vascular network that surrounds 
the intervertebral discs, reducing the quantity of nutrients that are 
transported from the blood vessels to the discs. [11] 

Comparison between a healthy disc and 
a degenerated one.

Back Pain
• Alkherayf and Agbi found that among patients with ages ranging 

from 20-59, there was a 7% increase in the prevalence of chronic 
back pain among those who smoke versus nonsmokers. [5]

• Shiri et al. found a stronger link between current smoking and low 
back pain in adolescents than adults. [1]

• Smoking worsens back pain in 
patients with scoliosis. [2]

• Smoking increases risk of lumbar 
radicular back pain, clinically 
verified sciatica, and 
hospitalizations or surgery due to 
a herniated lumbar disc or sciatica. 
[15]

SUMMARY
Cigarette smoking has been definitively linked with an increase in 
back pain and a decrease in muscular strength. Bone mineral density 
is decreased, with a greater likelihood of developing osteoporosis. 
This in turn increases the risk of fractures. Muscles and soft tissue are 
deprived of oxygen due to the hydrogen cyanide and carbon 
monoxide. Nicotine damages the intervertebral discs. Smoking also 
causes peripheral artery disease, increasing the risk of amputation. 
Bones are a common site of lung cancer metastasis.

Throughout the 20th century, tobacco companies sought to associate cigarette smoking 
with athletic prowess.. In 1970 Billie Jean King and 8 other tennis players chose Philip 
Morris' Virginia Slims cigarettes as the title sponsor for the first women's pro tennis 
circuit. In the 1950s, NFL player Dick Nolan and MLB star Hank Aaron were paid by RJ 
Reynolds to endorse Camel cigarettes.

Australia (left), France (middle), and the 
United States beginning in June 2021 
(right) employ the use of graphic 
warning labels on cigarette packs that 
depict the adverse health consequences 
of smoking, including peripheral artery 
disease.
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ADDENDUM: Metastatic cancer. Although smoking is not directly 
linked to cancer of the musculoskeletal system, bone is one of the 
top sites of lung cancer metastasis, along with the brain, the liver, 
lymph nodes, and adrenals.
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