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The overall survey response rate was 100%. Of the respondents, 55.3% were male and
46.8% were African American with a mean age of 46 years old. Use of either cigarettes or
e-cigarettes represented 41.1% of respondents with 79.8% being daily consumers. When
asked if patients felt cigarettes impaired fracture healing, 29.4% of nonsmokers
compared to 20.0% of smokers answered “definitely.” For the same question but
concerning cigarette alternatives (e-cigarettes/vapes), 22.8% of nonsmokers and 14.7%
of smokers answered “definitely.” A larger portion of smokers (36.8% compared to 25.3%)
answered that they felt e-cigarettes rather than traditional cigarettes did not affect bone
fracture healing. Amongst smokers, 87.6% responded that they would be interested in
cessation if told nicotine impaired fracture healing.

A multiple-choice survey was developed that covered smoking habits
and frequency, perceptions of traditional cigarette and e-cigarette use
on fracture healing, and willingness to quit. This was randomly
distributed to 231 patients, 18 years and older, who sustained an
extremity fracture. All surveys were administered in an outpatient
orthopaedic surgery clinic at a Level 1 urban trauma center. Both
English and Spanish versions were available, and the responses were
blinded to the treating clinicians.

This survey of orthopaedic patients identified a substantial discrepancy
between the perceived harms of traditional cigarette and e-cigarette usage. A
majority of the sample surveyed were not aware of the potential harms of
nicotine on fracture healing. In fact, this survey highlighted the gap in patient
education regarding this topic in a low income, urban healthcare setting.
Therefore, these results may be used to help guide clinicians in acquiring more
thorough social health histories and better inform patients about the dangers of
not only traditional cigarette smoking, but also smoking alternatives. In
conclusion, this study lays the foundation for further research into the most
effective methods of patient education regarding the effects of smoking,
whether it be traditional or alternative use, on fracture healing.
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According to the Centers for Disease Control and Prevention, smoking
is the leading cause of preventable death worldwide1. With the advent of
new smoking devices such as “e-cigarettes,” “vapes,” and “mods,” this
problem continues to worsen as many people consider these
alternatives “healthier” and having little to no adverse effects. This
notion is perpetuated by the novel nature of these devices as well as
their ability to market over the internet, a platform which prohibits the
advertisement of cigarettes2. Furthermore, unbeknownst to many, these
smoking alternatives contain similar chemicals to those found in
cigarettes, namely anti-freeze, formaldehyde, nicotine, and tobacco3,4.

At present, smoking is known to cause cancer, heart disease, stroke,
lung disease, diabetes, and chronic obstructive pulmonary disease, yet
it also has known adverse effects within the realm of orthopaedics.
Wound complications, infections, and nonunions are all seen at higher
rates in smokers as compared to nonsmokers5,6.
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Image 1: Various electronic nicotine delivery systems7

Table 1: Patient demographics

Table 2: Smoker demographics

Figure 4: Sample of the survey administered 
to all patients who sustained an extremity 
fracture treated in the outpatient clinic

Figure 4: Based on question 6 of the survey, smokers were asked how likely they 
would be to quit smoking if informed nicotine impaired fracture healing.

Figure 3: Based on question 5 of the survey, both smokers and nonsmokers were 
asked if they felt e-cigarettes impaired fracture healing. 
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Figure 2: Based on question 4 of the survey, both smokers and nonsmokers were 
asked if they felt cigarettes impaired fracture healing. OBJECTIVES

• Determine the prevalence of smoking alternative usage
• Compare the perception of cigarette smoking to smoking alternatives

on the impairment of bone healing
• Assess willingness to quit smoking altogether if aware of the

orthopaedic implications of nicotine
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