
Executive summary

Poor bone health has a devastating impact in the UK, both in terms of disease morbidity and 

mortality as well as financial costs. Smoking has long been acknowledged to be a risk factor 

for poor bone health as it a�ects the metabolism of hormones, body weight, vitamin D levels, 

calcium absorption, blood circulation and increases oxidative stress thus disrupting healthy 

bone resorption and formation, leading to osteoporosis. Consequently, people who smoke 

have a 25% increase in fracture risk and are nearly twice as likely to experience hip fractures. 

Smoking also delays bone healing following operations to repair fractures. Stopping smoking 

has been shown to partially reverse the risk of su�ering fractures, and smoking cessation is 

therefore advised in national guidelines for the prevention and treatment of osteoporosis.

Key points

1. Bone health – the scale of the problem

 ■ The main disease associated with poor bone health, osteoporosis, is diagnosed in over 

  3 million people in UK, or about 5.2% of the UK population. Prevalence increases steeply 

  with age: one in two women and one in five men over the age of 50 are a�ected by 

  the disease.1,2

 ■ Osteoporosis is characterised by low bone mineral density (BMD) and deterioration of 

  bone tissue. This leads to progressive bone fragility and causes over 530,000 fractures 

  per year in the UK, primarily of the spine, hip, wrist, humerus and pelvis.1,2

 ■ Fractures greatly a�ect morbidity and mortality; up to a third die during the first year 

  following a hip fracture, another third require nursing home placements and less than 

  a third will regain a normal level of physical function.3–7  Fractures also result in increased 

  back pain, height loss and physical disability.3–5

 ■ The costs of fractures are high, currently totalling more than £4.4 billion per year in the UK, 

  including £2 billion for treating hip fractures alone.1–3
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2. Smoking and bone health

 2.1  Primary e�ects

 ■ Bone health is primarily determined by peak bone mass achieved (usually around 30 years 

  of age) and the rate of bone loss in the succeeding years.8  While the former is largely 

  dependent on untreatable factors such as genetics, the latter is not only determined 

  by non-modifiable causes like age but also by modifiable risk factors such as physical 

  inactivity.9

 ■ Among treatable causes of osteoporosis, smoking has long been established as a 

  contributing risk factor10  as it a�ects the balance of the naturally occurring processes 

  of bone resorption and bone formation, resulting in low BMD as the amount resorbed 

  is not fully replaced.8,11–13

 ■ Smoking is thought to cause low bone density through various pathways (see Figure 1): 

  (1) Smoking has been linked to changes in hormone household, leading to a decrease in 

  parathyroid hormone (thus reducing calcium absorption) and oestrogen levels as well as 

  to an increase in the level of cortisol and adrenal androgens, changes that have been 

  linked to an increased risk of osteoporosis14; (2) Smoking reduces body mass, which is 

  postulated to provide an osteogenic stimulus and is linked to higher BMD15; (3) Smoking 

  reduces the level of Vitamin D in the body, which is required for good bone health16; 

  (4) Smoking increases free radicals and oxidative stress which a�ects bone resorption17; 

  (5) People who smoke are more likely to su�er from peripheral vascular disease, reducing 

  blood supply to the bones18; (6) As people who smoke are weaker, have poorer balance 

  and impaired neuromuscular performance, smoking may also increase the risk of falls19; 

  (7) Finally, there may also exist direct toxic e�ects of many of the constituents in tobacco 

  smoke on bone cells.20

 ■ Meta-analyses have attempted to estimate the e�ect of smoking on bone health. While 

  estimates vary (see Figure 2), there is a significant e�ect of smoking on overall fracture risk  

  – in particular for the hip, spine and heel bone.18,21–24  Overall, risk of any fracture is 

  increased by about 25% in people currently smoking and for hip fractures risk is 

  increased between 40–84% and there is an increase in risk to over 100% in those over 

  85 years of age.18,21–24  Meta-analysis data has also found smoking is associated with 

  increased mortality in patients with hip fracture.25
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 Figure 1. Potential mechanisms of increased fracture risk among people who smoke.
 Adapted from Wong et al, 2007.10

 SHBG – sex hormone-binding globulin

 2.2  Secondary e�ects

 ■ As a consequence of osteoporosis, those a�ected often require surgery to deal with 

  the complications of fractures. There is convincing evidence to suggest that smoking 

  is linked to impaired bone healing.26–29  This is most likely due to its potential impact 

  on cellular di�erentiation and compromised microcirculation, both required for 

  fracture repair.29
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3. Smoking cessation and bone health

 ■ While life-time risk of fractures is increased in people who used to smoke compared with 

  people who have never smoked, this risk is lower than among people who currently 

  smoke (Figure 2). Several studies have shown that BMD is intermediate between people 

  who currently smoke and people who have never smoked, suggesting that the e�ects of 

  smoking may be partially reversible 11,30–31  and there is a dose-response relationship for 

  the amount in pack-years smoked and fracture risk.32

 ■ Longitudinal studies have shown that smoking cessation reduces bone loss21,23,33  and 

  smoking cessation is therefore recommended in osteoporosis guidelines.3,34

 Figure 2. Fracture risk associated with current and past smoking. 

 A) Data from Vestergaard and Mosekilde, 200318

 B) Data from Kanis et al, 200521

0.5

1.0

1.5

2.0

2.5

Current smoker Ex-smoker

Any fracture

Ri
sk

 R
at

io

0.5

1.0

1.5

2.0

2.5

Current smoker Ex-smoker

Hip fracture

Ri
sk

 R
at

io

0.5

1.0

1.5

2.0

2.5

Current smoker Ex-smoker

Any fracture

Ri
sk

 R
at

io

0.5

1.0

1.5

2.0

2.5

Current smoker Ex-smoker

Hip fracture

Ri
sk

 R
at

io

A B



B R I E F I N G

5ncsct.co.uk   |   June 2025

1. Svedbom A, Helmlund E, Ivergård M, Compston J, Cooper C, Stenmark J, et al. 
Osteoporosis in the European Union: a compendium of country specific reports. 
Arch Osteoporos [Internet]. 2013;8(1–2). Available from: 
www.ncbi.nlm.nih.gov/pmc/articles/PMC3880492/

2. International Osteoporosis Foundation. Epidemiology, Burden, and Treatment 
of Osteoporosis in the United Kingdom. International Osteoporosis 
Foundation:2021. Available from: https://www.osteoporosis.foundation/sites/
iofbonehealth/files/scope-2021/UK%20report.pdf

3. Royal Osteoporosis Society. Effective secondary prevention of fragility 
fractures: clinical standards for fracture liaison services. Royal Osteoporosis 
Society; 2019. Available from: https://theros.org.uk/media/1eubz33w/
ros-clinical-standards-for-fracture-liaison-services-august-2019.pdf

4. Public Health England (PHE). Falls and fracture consensus statement; 
supporting commissioning for prevention. PHE; 2017. Available from: 
https://assets.publishing.service.gov.uk/media/5a7f4316ed915d74e6229625/fal
ls_and_fractures_consensus_statement.pdf

5. Royal College of Physicians. 15 years of quality improvement: The 2023 
National Hip Fracture Database report on 2022 RCP:London:2023. 
Available from: https://www.nhfd.co.uk/2023report

6. Bliuc D, Nguyen ND, Milch VE, Nguyen TV, Eisman JA, Center JR. Mortality 
risk associated with low-trauma osteoporotic fracture and subsequent 
fracture in men and women. JAMA 2009;301:513–521

7. Neuburger J, Currie C, Wakeman R, Tsang C, Plant F, De Stavola B,et al. 
The Impact of the National Clinician-led Audit Initiative on Care and Mortality 
after Hip Fracture in England. Medical Care 2015:53(8):686–91.

8. Office of the Surgeon General (US). Bone Health and Osteoporosis: A Report 
of the Surgeon General. Rockville (MD): Office of the Surgeon General (US); 
2004. 2. The Basics of Bone in Health and Disease. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK45504/

9. Cummings SR. Treatable and untreatable risk factors for hip fracture. 
Bone 1996;18(3 Suppl):165S–167S.

10. Wong PK, Christie JJ, Wark JD. The effects of smoking on bone health. 
Clin Sci (Lond) 2007;113(5):233–241.

11. Szulc P, Garnero P, Claustrat B, Marchand F, Duboeuf F, Delmas PD. Increased 
bone resorption in moderate smokers with low body weight: the Minos study. 
J Clin Endocrinol Metab 2002;87(2):666–674.

12. Hernigou J, Schuind F. Tobacco and bone fractures: A review of the facts 
and issues that every orthopaedic surgeon should know. 
Bone Joint Res. 2019 Jul 5;8(6):255–265.

13. Pompe E, Bartstra J, Verhaar HJ, de Koning HJ, van der Aalst CM, Oudkerk M, 
Vliegenthart R, Lammers JJ, de Jong PA, Mohamed Hoesein FAA. Bone density 
loss on computed tomography at 3-year follow-up in current compared to 
former male smokers. Eur J Radiol. 2017 Apr;89:177–181. doi: 10.1016/j.ejrad.2017.02.011. 
Epub 2017 Feb 9. PMID: 28267536.

14. Kapoor D, Jones TH. Smoking and hormones in health and endocrine disorders. 
Eur J Endocrinol 2005; 152(4):491–499.

15. Daniel M, Martin AD, Drinkwater DT. Cigarette smoking, steroid hormones, and 
bone mineral density in young women. Calcif Tissue Int 1992;50(4):300–305.

16. Brot C, Jorgensen NR, Sorensen OH. The influence of smoking on vitamin D 
status and calcium metabolism. Eur J Clin Nutr 1999;53(12):920–926.

17. Duthie GG, Arthur JR, James WP. Effects of smoking and vitamin E on blood 
antioxidant status. Am J Clin Nutr 1991;53(4 Suppl):1061S–1063S.

18. Vestergaard P, Mosekilde L. Fracture risk associated with smoking: 
a meta-analysis. J Intern Med 2003;254(6):572–583.

19. Nelson HD, Nevitt MC, Scott JC, Stone KL, Cummings SR. Smoking, alcohol, and 
neuromuscular and physical function of older women. Study of Osteoporotic 
Fractures Research Group. JAMA 1994;272(23):1825–1831.

20. Broulik PD, Jarab J. The effect of chronic nicotine administration on bone 
mineral content in mice. Horm Metab Res 1993;25(4):219–221.

21. Kanis JA, Johnell O, Oden A, Johansson H, De Laet C, Eisman JA et al. 
Smoking and fracture risk: a meta-analysis. Osteoporos Int 2005;16(2):155–162.

22. Ward KD, Klesges RC. A meta-analysis of the effects of cigarette smoking 
on bone mineral density. Calcif Tissue Int 2001; 68(5):259–583.

23. Wu ZJ, Zhao P, Liu B, Yuan ZC. Effect of Cigarette Smoking on Risk of Hip 
Fracture in Men: A Meta-Analysis of 14 Prospective Cohort Studies. PLoS One. 
2016 Dec 30;11(12):e0168990.

24. Law MR, Hackshaw AK. A meta-analysis of cigarette smoking, bone mineral 
density and risk of hip fracture: recognition of a major effect.BMJ 
1997;315(7112):841–846.

25. Zhang N, Liu YJ, Yang C, Zeng P, Gong T, Tao L, Li XA. Association between 
cigarette smoking and mortality in patients with hip fracture: A systematic 
review and meta-analysis. Tob Induc Dis. 2022;20:110.

26. Haverstock BD, Mandracchia VJ. Cigarette smoking and bone healing: 
implications in foot and ankle surgery. J Foot Ankle Surg 1998;37(1):69–74.

27. Patel RA, Wilson RF, Patel PA, Palmer RM. The effect of smoking on bone 
healing: A systematic review. Bone Joint Res. 2013 Jun 14;2(6):102–11.

28. Xu B, Anderson DB, Park ES, Chen L, Lee JH. The influence of smoking and 
alcohol on bone healing: Systematic review and meta-analysis of 
non-pathological fractures. EClinicalMedicine. 2021 Oct 31;42:101179. 

29. Kwong FN, Harris MB. Recent developments in the biology of fracture repair. 
J Am Acad Orthop Surg 2008;16(11):619–625.

30. Trevisan C, Alessi A, Girotti G, Zanforlini BM, Bertocco A, Mazzochin M, et al. 
The Impact of Smoking on Bone Metabolism, Bone Mineral Density and 
Vertebral Fractures in Postmenopausal Women. J Clin Densitom. 
2020;23(3):381–389.

31. Nguyen TV, Kelly PJ, Sambrook PN, Gilbert C, Pocock NA, Eisman JA. Lifestyle 
factors and bone density in the elderly: implications for osteoporosis 
prevention. J Bone Miner Res 1994;9(9):1339–1346.

32. Valtola A, Honkanen R, Kroger H, Tuppurainen M, Saarikoski S, Alhava E. 
Lifestyle and other factors predict ankle fractures in perimenopausal women: 
a population-based prospective cohort study. Bone 2002;30(1):238–242.

33. Hollenbach KA, Barrett-Connor E, Edelstein SL, Holbrook T. Cigarette smoking 
and bone mineral density in older men and women. Am J Public Health 
1993;83(9):1265–1270.

34. Gregson CL, Armstrong DJ, Bowden J, Cooper C, Edwards J, Gittoes NJL, et al. 
UK clinical guideline for the prevention and treatment of osteoporosis. Arch 
Osteoporos. 2022 Apr 5;17(1):58. doi: 10.1007/s11657-022-01061-5.

References

https://www.osteoporosis.foundation/sites/iofbonehealth/files/scope-2021/UK%20report.pdf
https://theros.org.uk/media/1eubz33w/ros-clinical-standards-for-fracture-liaison-services-august-2019.pdf
https://assets.publishing.service.gov.uk/media/5a7f4316ed915d74e6229625/falls_and_fractures_consensus_statement.pdf

