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Smokinﬁ has long been recognized as a risk factor for osteoporosis, and emerging
research indicates that vaping may also have detrimental effects on bone health.

Impact of Smoking on Bone Health:

Smoking is associated with decreased bone mineral density, leading to an increased risk
of fractures. The mechanisms include inhibition of osteoblast activity, reduced calcium
absorption, and early menopause in women, all contributing to bone loss.
en.wikipedia.org

Impact of Vaping on Bone Health:

ﬁeclerr\]t studies suggest that vaping, like traditional smoking, may negatively affect bone
ealth:

A 2021 study published in the American Journal of Medicine Open found that individuals
who vape had a 46% higher rate of fractures compared to non-vapers. orthoinfo.aaos.org

Research indicates that e-cigarette carcinogens can have toxic effects on osteoblast
cells, potentially decreasing bone mineral density and increasing the risk of osteoporosis.



https://en.wikipedia.org/wiki/Osteoporosis?utm_source=chatgpt.com
https://orthoinfo.aaos.org/en/staying-healthy/smoking-and-musculoskeletal-health/?utm_source=chatgpt.com

® Smoking and vaping have been shown to adversely
affect bone density and strength, increasing the risk
of osteoporosis and fractures.

* Impact of Smoking on Bone Health:

* Reduced Blood Supply: Smoking diminishes blood flow to bones,
depriving them of essential nutrients necessary for maintaining bone
density and strength. orthoinfo.aaos.org

* Hormonal Imbalances: Nicotine and other chemicals in cigarettes can
disrupt hormone levels, including estrogen, which is vital for bone
health. This disruption can lead to decreased bone mineral density
(BMD) and increased fracture risk. pmc.ncbi.nlm.nih.gov



https://orthoinfo.aaos.org/en/staying-healthy/smoking-and-musculoskeletal-health/?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC6304634/?utm_source=chatgpt.com

Impact of Vaping on Bone Health:

Cellular Damage: Studies indicate that exposure to e-cigarette vapor
can harm osteoblasts, the cells responsible for bone formation,

potentially leading to reduced bone density and strength. journal-
inflammation.biomedcentral.com

* Increased Fracture Risk: Research published in the American Journal
of Medicine Open found that individuals who vape have a 46% higher
rate of fractures compared to non-users. pmc.ncbi.nlm.nih.gov

* These findings suggest that both smoking and vaping can compromise
bone integrity, increasing susceptibility to osteoporosis and fractures.

Quitting these habits may help mitigate these risks and promote
better bone health.



https://journal-inflammation.biomedcentral.com/articles/10.1186/s12950-021-00283-7?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC6304634/?utm_source=chatgpt.com
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Vaping has been linked to negative effects on bone

health, though research is still emerging. Here are
some key points:

1. Increased Risk of Bone Fractures

 Studies suggest that vaping weakens bones, making them more
susceptible to fractures.

* Nicotine in e-cigarettes can impair bone healing and reduce bone
mineral density (BMD).

* 2. Disruption of Bone Remodeling
* Bone is constantly being broken down and rebuilt (remodeling).

* Chemicals in vape aerosols, like nicotine and formaldehyde, may
disrupt this process, leading to weaker bones.



* 3. Impaired Calcium Absorption

* Nicotine and other toxins in vaping products can interfere with calcium
absorption, which is crucial for bone strength.

e 4. Increased Inflammation and Oxidative Stress

. I\:)/apin causes oxidative stress and inflammation, both of which can contribute to
one loss.

* This is similar to the effects seen in traditional cigarette smoking.
5. Potential Risk for Osteoporosis

* Long-term vaping may increase the risk of osteoporosis, a condition where bones
become brittle and fragile.

* This is especially concerning for young people who are still developing peak bone
mass.



Increased Risk of Fragility Fractures

* A study published in the American Journal of Medicine Open
analyzed data from over 5,500 adult e-cigarette users and found that
vaping is associated with a higher prevalence of fragility fractures.

* Fragility fractures are defined as fractures resulting from minimal
trauma, such as a fall from standing height or less. The study
concluded that e-cigarette use may be detrimental to bone health,
even in young adults



Negative Effects on Spinal Health

* Research published in the Journal of Clinical Medicine examined the
impact of e-cigarette use on spinal health, focusing on intervertebral
disc health, bone health, and spinal fusion.

* The study found that chemicals in e-cigarettes are associated with
increased oxidative stress and inflammation, which can damage
bones and potentially raise the risk of osteoporosis.

* Additionally, nicotine in e-liquids negatively impacts intervertebral
disc health by creating hypoxic environments that degenerate disc
vasculature and cellular matrix



‘Comparison with Traditional Cigarette Smoking

 The American Academy of Orthopaedic Surgeons (AAQOS) notes that,
similar to traditional cigarette smoking, vaping appears to negatively
impact musculoskeletal health.

* A study cited by the AAOS found that people who vape had a 46%
higher rate of fractures than those who did not vape.

* Furthermore, individuals who both smoke cigarettes and vape have a
higher risk of fractures than those who only smoke cigarettes.



Implications for Young Adults

* The prevalence of e-cigarette use is highest among individuals aged
18-25 in the United States.

* This is particularly concerning as young e-cigarette users may be
increasing their risk of osteoporotic fractures over time.

* Healthcare providers, especially nurses are encouraged to consider
e-cigarettes as a potential risk factor for fragility fractures and to
inform patients about the possible negative consequences of e-
cigarette use on bone health
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* Emerging research indicates that vaping poses significant risks to
bone health, including an increased likelihood of fractures and
potential development of osteoporosis.

* These findings underscore the importance of considering the long-
term skeletal effects of e-cigarette use, especially among younger
populations.
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* While vaping is often marketed as a "safer" alternative to smoking, it
still poses significant risks to bone health.

* Avoiding nicotine and vaping can help maintain stronger bones and
reduce the risk of fractures or osteoporosis in the future.

* Would you like references to specific studies or more details on a
particular aspect?

* NENUNIRRRsLEY Nazlslating
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* In a novel study of over 5,500 adult e-cigarette users across all age
groups investigators found that e-cigarette use was associated with a
higher prevalence of fragility fractures. Their findings, appearing in
the American Journal of Medicine Open, published by Elsevier,

suggest that e-cigarette use may be detrimental to bone health even
in young adults.

* Fragility fractures are defined as a composite of self-reported

fracture of the hip, spine, or wrist that resulted from minimal trauma
such as a fall from standing height or less wiu wna.



https://doi.org/10.1016/j.ajmo.2021.100002

* Because of their attractive design and vapor delivery system, the use of e-
cigarettes has gained increasing popularity.

* Since their introduction over a decade ago, e-cigarettes have been
marketed as a healthier alternative and an aid to conventional cigarette
smoking cessation.

* E-cigarettes contain a combination of propylene glycol, vegetable glycerin
and variable levels of nicotine and additives, generating flavored vapor.

* While conventional cigarette smoking is an established risk factor for
osteoporosis and osteoporotic fracture, the association between e-
cigarette use and bone health, specifically fragility fractures, had not
been previously studied.



* Lead investigator Dayawa D. Agoons, MD, MPH, Department of
Medicine, UPMC Pinnacle, Harrisburg, PA, USA, explained,

* “In my outpatient clinic | saw a patient after surgery to repair a
femoral neck fracture. She was a smoker and used e-cigarettes as an
aid to quit smoking. | realized there was a knowledge gap in the
literature on the potential relationship between e-cigarettes and
fragility fractures and decided to conduct this study.”




* Investigators conducted a cross-sectional analysis using 2017-2018
data from the National Health and Nutrition Examination Survey
(NHANES).

e Using a sample of more than 5,500 American adult men and women,
they studied the association between e-cigarette use and fragility
fractures.

* There were 4,519 (81.2%) never e-cigarette users, 1,050 (18.8%) ever
e-cigarette users, and 444 (8.0%) with self-reported fragility
fractures.



* Results showed a higher prevalence of fragility fractures among e-
cigarette users compared to non-users.

* Researchers also found that individuals who used both conventional
and e-cigarettes had a higher prevalence of fragility fractures
compared to conventional smokers alone.



* The prevalence of e-cigarette use is highest in the 18-25 years age
group in the United States.

* Therefore, this study suggests that young e-cigarette users may be
increasing their risk of osteoporotic fractures over time.

* The investigators therefore recommend that healthcare providers,
especially those in primary care practice, should consider e-
cigarettes as a potential risk factor for fragility fracture and include
risk for fracture to the potential negative consequences of e-
cigarettes.

* wenuaaasisvine insuwuzdtliannsilae wazaauluianguyms yuns bWwalua?
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* “To our knowledge, this is the first study to investigate the
relationship between e-cigarette use and fragility fractures,”
commented Dr. Agoons.

* “It fills an important knowledge gap given the increasing popularity of
e-cigarette use and the significant economic burden and known
morbidity and mortality associated with osteoporotic fractures.

* Our findings provide data to inform researchers, healthcare
policymakers, and tobacco regulators about the potential association
of e-cigarette use with reduced bone health.”



* Prior observational studies have reported an association between e-
cigarettes and various disease such as COPD, coronary heart disease,
and depression.



The Impact of “Vaping” Electronic Cigarettes on Spine Health
Brian Fiani ¥, Christian Noblett 2, Jacob M Nanney 3, Neha Gautam 4, Elisabeth Pennington °, Thao Doan ¢, Daniel Nikolaidis ”
Editors: Alexander Muacevic, John R Adler

-PMCID: PMC7389958 PMID: 32742873 Publishedin_. CURIOUS 2020 Jun 29;12(6):e8907. doi: 10.7759/cureus.8907

* “Vaping” or the use of electronic cigarettes (e-cigarettes) has greatly
increased within the past decade, with growing popularity among
adolescents.

* E-cigarettes have many harmful effects on multiple organ systems, but
more research is needed to fully understand the extent of possible risks.

* Our narrative literature review aims to ﬁrovide comprehensive insight into
the impact of e-cigarette use on spinal health with a specific focus on
intervertebral disc (IVD) health, bone health, and spinal fusion.

* There are many metallic compounds and chemical flavoring additives
within e-cigarette liquids that are associated with human toxicity.

* These chemical toxins have been linked to increased oxidative stress
leading to systemic inflammation.


https://pubmed.ncbi.nlm.nih.gov/?term="Fiani B"[Author]
https://pubmed.ncbi.nlm.nih.gov/?term="Noblett C"[Author]
https://pubmed.ncbi.nlm.nih.gov/?term="Nanney JM"[Author]
https://pubmed.ncbi.nlm.nih.gov/?term="Gautam N"[Author]
https://pubmed.ncbi.nlm.nih.gov/?term="Pennington E"[Author]
https://pubmed.ncbi.nlm.nih.gov/?term="Doan T"[Author]
https://pubmed.ncbi.nlm.nih.gov/?term="Nikolaidis D"[Author]
https://pubmed.ncbi.nlm.nih.gov/32742873/
https://doi.org/10.7759/cureus.8907

 E-cigarette carcinogens have shown to have a toxic effect on osteoblast
cells, and long-term use may decrease bone mineral density and increase
the future risk for osteoporosis.

e Additionally, nicotine in e-liquids negatively impacts IVD health by
creating hypoxic environments that degenerate the IVD vasculature and
cellular matrix. While studies have demonstrated the inhibitory effects of
nicotine use on spinal fusions in animal models, the impact of e-cigarette
use on spinal fusion operations in human patients is currently lacking.

* Future research should focus on the influence of e-cigarette use on spinal
health, particularly in adolescents with long-term follow-up, as childhood is
a critical time for bone growth and development.

» Additionally, studies exploring the effects of e-cigarettes on spinal surgery
outcomes, such as spinal fusions, are sparse in the literature.

* Further prospective research studies with a focus on the variety of e-
cigarette chemical toxins and flavoring agents is needed to assess the
impact on spinal health.



" Smoking and Musculoskeletal Health

* Smoking remains the number one cause of preventable death in the
United States. According to the Centers for Disease Control and
Prevention (CDC), each year more than 480,000 people in the U.S.
alone die from tobacco-related diseases. In fact, smokers can expect
to live 7 to 10 years less than nonsmokers.

* It is commonly known that smoking is linked to heart and respiratory
diseases and to several cancers. Many people are not aware,
however, that smoking also has a serious negative effect on your
bones and joints.
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 Every tissue in the human body is affected by smoking, but many
effects are reversible.

* By avoiding or quitting smoking, you can reduce your risk for
incurring many conditions.

* Quitting smoking can also help your body regain some of its normal
healthy functioning.

* Here's what scientists have found about the relationship between
smoking and musculoskeletal health.
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"N« Smoking increases your risk of developing osteoporosis — a weakness of
bone that causes fractures.

* Elderly smokers are 30% to 40% more likely to break their hips than their
non-smoking counterparts.

* Smoking weakens bones in several ways, including:

* Studies have shown that smoking reduces the blood supply to bones, just as it
does to many other body tissues.

* The nicotine in cigarettes slows the production of bone-forming cells
(osteoblasts) so that they make less bone.

* Smoking decreases the absorption of calcium from the diet. Calcium is necessary
for bone mineralization, and with less bone mineral, smokers develop fragile
bones (osteoporosis).

* Smoking seems to break down estrogen in the body more quickly. Estrogen is
important to build and maintain a strong skeleton in women and men.



https://orthoinfo.aaos.org/en/diseases--conditions/osteoporosis/
https://orthoinfo.aaos.org/en/diseases--conditions/hip-fractures/
https://orthoinfo.aaos.org/en/staying-healthy/calcium-nutrition-and-bone-health/

© Smoking also effects the other tissues that make up

the musculoskeletal system, increasing the risk of

injury and disease:

e Rotator cuff (shoulder) tears in smokers are nearly twice as large as
those in nonsmokers, which is probably related to the quality of these
tendons in smokers.

* Smokers are 1.5 times more likely to suffer overuse injuries, such as
bursitis or tendinitis, than nonsmokers.

* Smokers are also more likely to suffer traumatic injuries, such as
sprains or fractures.

* Smoking is also associated with a higher risk of low back
pain and rheumatoid arthritis.



https://orthoinfo.aaos.org/en/diseases--conditions/rotator-cuff-tears/
https://orthoinfo.aaos.org/en/diseases--conditions/fractures-broken-bones/
https://orthoinfo.aaos.org/en/diseases--conditions/low-back-pain/
https://orthoinfo.aaos.org/en/diseases--conditions/rheumatoid-arthritis/

¥/ Smoking has a detrimental effect on fracture
and wound healing:

* Fractures take longer to heal in smokers because of the harmful effects of
nicotine on the production of bone-forming cells.

* Smokers also have a higher rate of complications after surgery than
nonsmokers — such as poor wound healing and infection — and outcomes
are less satisfactory. This is related to the decrease in blood supply to the
tissues.



¥ Smoking has a detrimental effect on athletic
performance:

* Because smoking slows lung growth and impairs lung function, there is less
oxygen available for muscles used in sports.

* Smokers suffer from shortness of breath almost three times more often than
nonsmokers. Smokers cannot run or walk as fast or as far as nonsmokers.

* Smoking can make you too thin and put you at greater risk for fractures.

* Nicotine signals the brain to eat less and can prevent the body from getting
adequate nutrition.

* Having a body weight that is close to ideal for your height and age is
important for general health.



Does Vaping Affect Bone Health?

* It is not just cigarette smoking that appears to be bad for bones:
Studies suggest that e-cigarettes, or vaping, can also negatively
impact musculoskeletal health.

A November 2021 study found that people who vape had a 46% higher rate
of fractures than people who did not vape. The findings were published in
the American Journal of Medicine Open.

* That same study also reported that people who both smoke
cigarettes and vape have a higher risk of fractures than people who only
smoke cigarettes.



* A 2020 study looking at the effects of vaping on intervertebral disk health,
bone health, and spinal fusion reported that the carcinogens (substances
that can cause cancer) in e-cigarettes are associated with increases of
oxidative stress and inflammation in the body.

* Oxidative stress means there there are so many free radicals (unstable
oxygen molecules) in the body that the body's antioxidants cannot get rid
of them. Oxidative stress and inflammation can damage bones and
possibly raise the risk of osteoporosis.

* While further research about the effects of vaping on bone health are
needed, it is important to note that like cigarette smoking, vaping is not
harmless and appears to impact many different systems in the body —
including the musculoskeletal system.



https://orthoinfo.aaos.org/en/treatment/spinal-fusion/

feinumn wenunaaadisy waa Fracture Liaison Services Nurses
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Calcium

Calcium needs vary with age. The Food and Nutrition Board (FNB) of the Institute of Medicine
of the National Academies provides guidelines on the amount of calcium needed each day.

Recommended Daily Allowance in Milligrams (mg)

Reprinted and adapted with permission from Tables S-1 and S-2, Dietary Reference Intakes for
Calcium and Vitamin D, 2011 by the National Academy of Sciences, Courtesy of the National

Academies Press, Washington, D.C.

Life Stage Group

Females and males 9 to 18 years

Women and men 19 to 50 years

Women 51 to 70 years

Men 51 to 70 years

Women and men > 70 years

Pregnant or nursing women 14 to 18 years
Pregnant or nursing women 19 to 50 years

Recommended Daily Calcium Intake
1,300 mg
1,000 mg
1,200 mg
1,000 mg
1,200 mg
1,300 mg
1,000 mg



Dietary Sources of Calcium

* People can get the recommended daily amount of calcium by eating a
healthy diet that includes a variety of calcium-rich foods. Milk, yogurt,
cheese, and other dairy products are the biggest food sources of calcium.

e Other high-calcium foods include:

 Kale, broccoli, Chinese cabbage (bok choy), and other green leafy
vegetables

e Sardines, salmon, and other soft-bone fish

* Tofu

* Breads, pastas, and grains

* Calcium-fortified cereals, juices, and other beverages.



Some foods make it harder for the body to
absorb calcium

* In particular, you should avoid sodas and carbonated beverages,
not just for bone health but for many nutritional reasons, including
preventing obesity. Sodas decrease calcium absorption in the
intestines and contain empty calories.

* Milk, calcium-fortified juices, and water are better beverage
alternatives for all age groups.



* It is also hard to get enough calcium from the diet during certain
times of our lives, such as in adolescence when our bodies require
more calcium to build strong bones for life.

* Postmenopausal women and men older than age 70 also require
more calcium to slow down bone loss.



Vitamin D

* Without Vitamin D, our bodies cannot effectively absorb calcium.

* Children who lack adequate Vitamin D develop a condition called
rickets, which causes bone weakness and puts them at risk for
fracture, bowed legs, and other skeletal deformities, such as stooped
posture.

* Adults with very low Vitamin D can develop a condition called
osteomalacia (soft bone). Like rickets, osteomalacia can also cause
bone pain and deformities of long bones, and predispose you to
fracture.


https://orthoinfo.aaos.org/en/staying-healthy/vitamin-d-for-good-bone-health/

Upper Safe Limit for Calcium Intake

Life Stage Upper Safe Limit
Birth to 6 months 1,000 mg
Infants 7-12 months 1,500 mg
Children 1-8 years 2,500 mg
Children 9-18 years 3,000 mg
Adults 19-50 years 2,500 mg
Adults 51 years and older 2,000 mg
Pregnant and breastfeeding teens 3,000 mg

Pregnant and breastfeeding adults 2,500 mg



Dietary Sources of Calcium

Selected Food Sources of Calcium

Food Milligrams (mg) per serving Percent DV*
Yogurt, plain, lowfat, 8 ounces 415 42
Orange juice, calcium-fortified, 6 ounces 375 38
Yogurt, fruit, lowfat, 8 ounces 338-384 34-38
Mozzarella, part skim, 1.5 ounces 333 33
Sardines, canned in oil, with bones, 3 305 33
ounces

Cheddar cheese, 1.5 ounces 307 31
Milk, nonfat, 8 ounces** 299 30
Milk, reduced-fat (2% milk fat), 8 ounces 293 29
Milk, buttermilk, 8 ounces 282-350 28-35
Milk, whole (3.25% milk fat), 8 ounces 276 28
Tofu*,*jlrm, made with calcium sulfate, 1/2 253 o5
cup

Salmon, pink, canned, solids with bone, 3 181 18
ounces

Cottage cheese, 1% milk fat, 1 cup 138 14
Tofu, soft, made with calcium sulfate, 1/2 138 14

Cup***

Instant breakfast drink, various flavors
and brands, powder prepared with water,  105-250 10-25
8 ounces
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Frozen yogurt, vanilla, soft serve,
1/2 cup

Ready-to-eat cereal, calcium-
fortified, 1 cup

Turnip greens, fresh, boiled, 1/2 cup

Kale, fresh, cooked, 1 cup
Kale, raw, chopped, 1 cup
Ice cream, vanilla, 1/2 cup

Soy beverage, calcium-fortified, 8
ounces

Chinese cabbage (bok choy) raw,
shredded, 1 cup

Bread, white, 1 slice

Pudding, chocolate, ready to eat,
refrigerated, 4 ounces

Tortilla, corn, ready-to-bake/fry, one
6" diameter

Tortilla, flour, ready-to-bake/fry, one
6" diameter

Sour cream, reduced fat, cultured, 2
tablespoons

Bread, whole-wheat, 1 slice
Broccoli, raw, 1/2 cup

Cheese, cream, regular, 1
tablespoon

103

100-1,000

99

94
90
84

80-500

74
73

55

46

32

31

30
21

14

10

10-100

10
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| Upper Safe Limit for Vitamin D Intake

Age Male Female Pregnancy Lactation
0-6 months 1000 IU 1000 1U

7-12 months 1500 U 1500 IU

1-3 years 2500 1U 2500 1U

4-8 years 3000 U 3000 U

29 years 4000 1U 4000 1U 4000 1U 4000 IU

References: Dietary Reference Intakes for Calcium and Vitamin D, 2011 by the National Academy of
Sciences, Courtesy of the National Academies Press, Washington, D.C.
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The 2024 Survey on Smoking and
Drinking Situation of Population
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(Ecological model of health behavior)

MecLeroy et al, 1988
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Source: McLeroy KR, Bibeau D, Steckler A, Glanz K. An ecological
perspective on health promotion programs. Health Educ Q.
1988;15(4):351-377. do1:10.1177/109019818801500401.
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Questions and Comments

* Thank you for your Attention



® It's an uphill task !




