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Abstract

Objective. To investigate the effect of heated-cigarette smoking on voice.
Methods. Participants completed a survey including three sections: section-1 comprised
demographic data, section-2 comprised visual analogue scale grading of voice changes and
fatigue and section-3 consisted of the voice handicap index-10.
Results. Two hundred and eighty-two participants filled the survey. Heated-cigarette smokers
had a significantly higher mean voice handicap index-10 score compared to non-smokers
( p < 0.05). The difference in voice handicap index-10 scores between heated- and combus-
tion-cigarette smokers was not statistically significant. The number of abnormal voice
handicap index-10 scores was higher in heated-cigarette smokers compared to non-smokers
( p < 0.05) and significantly higher in combustion-cigarette and dual heated- and combus-
tion-cigarette smokers compared to the other 2 groups ( p < 0.05). Non-smokers had signifi-
cantly lower grades of voice changes and fatigue when compared to combustion and dual
heated- and combustion-cigarette smokers ( p < 0.05).
Conclusion. Smokers of heated cigarettes have a significantly higher mean voice handicap
index-10 score compared to non-smokers and higher grade of voice changes and fatigue.

Introduction

Smoking is recognised for its adverse effects on health causing preventable-disease disabil-
ities.1 The toxic components of cigarette combustion have a multifaceted and detrimental
effect on the immune system and cellular growth via genomic and non-genomic path-
ways, leading to unbridled cell proliferation and the inception of cancer. Smoking also
instigates the accumulation of atherosclerotic plaques within arterial walls and contributes
to lipid dysregulation by elevating triglyceride levels and diminishing high-density lipo-
protein (HDL) cholesterol. All the above act in concert to augment the risk of cardiovas-
cular events and strokes, among other diseases.2,3

The effect of smoking on phonation has gained significant attention over the last few
decades. All three components of the phonatory apparatus are affected by smoking. The
adverse effect is not limited to the vocal folds but extends to include the resonators in add-
ition to the power supply. In a study that included 3600 adults, Byeon et al. reported that
smokers had 1.8 times higher risk for self-reported voice problems than non-smokers.4

These findings concur with numerous studies showing a strong association between smok-
ing and structural disorders of the upper airway, particularly the vocal folds.5,6

The adverse effect of combustion-cigarette smoking on voice is mostly ascribed to the
combustion process. This has led to the inception of ‘safer’ smoking products such as
heated cigarettes. Heated cigarettes were first developed in the1980s and have gained
popularity as a safer alternative to combustion cigarettes due to their heat-not-burn mech-
anism.7 The heat-produced aerosol is less concentrated in tobacco-specific nitrosamines
(7–17 times lower), nicotine, carbonyl and tar in comparison to combustion-produced
aerosol. Additionally, reactive oxygen species are 40–60 times and 1.5–8 times lower in
heated cigarettes compared to combustion cigarettes, respectively7.

Since the introduction of heated cigarettes, there has been a growing prevalence of
their usage, particularly among individuals trying to quit smoking and limit second-hand
smoke exposure. Epidemiological data showed that heated cigarettes are mainly used in
the younger population who never smoked, and very often in combination with other
products. The Population Assessment of Tobacco and Health study reported that 37.4
per cent of adults and 43 per cent of youths who smoke used multiple nicotine products.8

The effect of heated-cigarette smoking on voice has scarcely been investigated in the
literature. In a cross-sectional study that included 81 participants, Tuhanioğlu et al.
reported a higher mean voice handicap index-10 score in conventional smokers in
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comparison to e-cigarette smokers and controls.9 However,
there was no significant difference in the fundamental fre-
quency and perturbation parameters, jitter and shimmer per-
centage, among the three subgroups. The authors concluded
that e-cigarettes had a milder subjective effect on voice in com-
parison to conventional cigarettes.9 In another animal study,
Salturk et al. investigated the effect of electronic cigarettes
on the laryngeal mucosa of rats (n = 8) following 4 weeks of
vapor exposure. They reported two cases of hyperplasia and
four cases of metaplasia.10 There was no significant difference
in the prevalence of mucosal changes in the study group in
comparison to controls. The authors noted the need for future
studies with more-prolonged exposure to e-cigarette vapor to
decide on the long-term effect of e-cigarette smoking.10

Given the scarcity of reports on the effect of heated-
cigarette smoking on voice, the authors of this manuscript
were intrigued to further investigate the self-perceived voice
changes in heated-cigarette smokers. Understanding the effect
of heated-cigarette smoking on voice is essential in the
work-up of patients with dysphonia as vocal hygiene therapy
is integral in the management of affected patients. The object-
ive of this study is to examine the effect of heated-cigarette
smoking on voice using self-reported questionnaires. The
authors also aim to compare the effect of heated-cigarette
smoking on voice to the effect of combustion-cigarette
smoking.

Material and methods

Subjects and settings

This study is an observational, descriptive cross-sectional
study conducted at a single tertiary care centre using emailed
surveys. All participants were adults aged 18 years and above.
All those who had history of a recent upper respiratory infec-
tion or history of laryngeal manipulation within the last 30
days prior to receiving the survey were excluded. All partici-
pants completed a survey that consisted of three sections.
Section one comprised demographic data such as age, gender,
profession (professional voice users vs non-professional voice
users based on whether the participant relied on their voice
to make a living), type of cigarette smoked, duration of smok-
ing, number of cigarettes smoked, and presence or absence of
history of reflux disease and allergy. Section two comprised
patient-reported grading of voice change and voice fatigue
using the visual analogue scale (VAS) of 1–10, with 10 being
the worst grading score. Section three consisted of the voice
handicap index-10, which is a self-reported questionnaire on
the effect of dysphonia on quality of life.11

Participation was voluntary and restricted to survey respon-
ders. Institution-Review Board approval and informed consent
from the participants were secured (SBS-2023-0040).

Statistical analysis
The data were analysed using the Statistical Package for the
Social Sciences (SPSS, version 27; IBM Corporation,
Armonk, NY, USA). Descriptive statistics of the data were
translated into mean and standard deviation or frequency
and percentages. The distribution of the variables was mea-
sured by the Kolmogorov–Smirnov test. The chi-square test
as well as the Kruskal–Wallis, and Mann–Whitney U tests
were used in the analysis of independent data. The significance
value of 0.05 was used to interpret the results ( p < 0.05 was
considered statistically significant).

Results

Demographic data

Two hundred and eighty-two participants completed the survey
and were included in this study. There were 181 females (64.1
per cent) and 101 males (35.9 per cent). The age of participants
was recorded as intervals. Ninety-eight patients (34.8 per cent)
were 18–25 years old, 96 (34 per cent) were 26–40 years old, and
88 (31.2 per cent) were above the age of 41 years.

The participants were divided into four groups: group A,
non-smokers (n = 131); group B, combustion-cigarette smo-
kers (n = 52); group C, heated-cigarette smokers (n = 64);
and group D, dual heated- and combustion-cigarette smokers
(n = 35). The overall prevalence of history of allergy within the
study population was 32.6 per cent and that of reflux disease
was 29.8 per cent. There was a total of 34 (12 per cent) profes-
sional voice users (Table 1).

Using the chi-square test, both age (X2(6) = 15.62, p =
0.016) and gender (X2(3) = 13.62, p = 0.003) were found to
be possible confounders for the type of cigarettes used.
Heated-cigarette smokers were more likely to be male and
26–40 years old. Non-smokers were mostly females more
than 40 years old. Combustion-cigarette smokers and dual
heated- and combustion-cigarette smokers were mostly
males. Dual heated- and combustion-cigarette smokers were
predominantly young (18–25 years old). Further analysis
accounted for both factors.

Most smokers had been smoking for at least a year (> 50 per
cent) with the highest portion (29 per cent) having smoked for
2–5 years. For the number of cigarettes smoked, heated-cigarette
smokers were more likely to be heavy smokers, a third of them
(33.9 per cent) smoking 10–20 cigarettes per day, and more
than 75 per cent being daily smokers (> 1 cigarette per day).
Combustion-cigarette smokers and dual heated- and
combustion-cigarette smokers mostly smoked 1–5 cigarettes
per month or week (> 50 per cent) (Appendix A).

All analyses accounted for both the number of cigarettes
smoked and the total duration of smoking.

Voice change and voice fatigue grading using the VAS in all
groups

The mean grade of voice change in group A was 1.46. The
mean grade of voice changes in groups B, C and D were
2.19, 1.88 and 2.63, respectively. The mean grade of voice
fatigue in group A was 1.71. The mean voice fatigue grades
in groups B, C and D were 2.83, 2.45 and 2.91, respectively
(Table 2).

A Kruskal–Wallis test showed that at there was a significant
difference of means in both voice-change grade and voice-
fatigue grade among the four groups (H(3) = 23.48, p < 0.001).
Heated-cigarette smokers had higher grade of voice change
and voice fatigue than non-smokers; however, the difference
was not statistically significant ( p > 0.05). Post-hoc tests for
pairwise comparisons also showed that non-smokers had sig-
nificantly lower grades than patients in groups B or D ( p <
0.05). Results were consistent when adjusted for age, gender,
duration of smoking and the number of cigarettes smoked.

Voice handicap index-10 scores in all groups

The mean voice handicap index-10 score in group A was 2.64.
The mean voice handicap index-10 scores in groups B, C and
D were 7.06, 4.67 and 9, respectively (Table 2).
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A Kruskal–Wallis test showed that at there was a significant
difference of means for the voice handicap index-10 scores
among the four groups (H(3) = 46.71, p < 0.001) (Fig. 1).
Post-hoc tests of pairwise comparisons showed that non-
smokers had a significantly lower mean voice handicap
index-10 score than smokers, including heated-cigarette smo-
kers which had a significantly higher score than non-smokers
( p < 0.05). Heated-cigarette smokers had a lower mean voice
handicap index-10 score than dual heated- and combustion-
cigarette smokers ( p = 0.02). There was no significant
difference in mean voice handicap index-10 scores between
heated-cigarette and combustion-cigarette smokers ( p =
0.22), or between combustion-cigarette smokers and dual
heated- and combustion-cigarette smokers ( p = 1.0). Results
were consistent when adjusted for age, gender, duration of
smoking and number of cigarettes smoked.

• Smoking is recognized for its adverse effects on health causing
preventable-disease disabilities

• Understanding the effect of heated-cigarette smoking on voice is essential
in the work-up of patients with dysphonia

• Heated-cigarette smokers had higher voice handicap index-10 scores
compared to non-smokers

• Non-smokers had lower grades of voice changes in comparison to
combustion and dual heated- and combustion-cigarette smokers

• The effect of heated-cigarette smoking on voice is milder than that of
combustion-cigarette smoking

The number of abnormal voice handicap index-10 scores
(i.e. > 11) was significantly higher in groups B and D com-
pared to groups A and C (p < 0.05). The number of patients
with abnormal voice handicap index-10 was higher in heated-
cigarette smokers than non-smokers, however results did not
reach statistical significance.

Discussion

The results of this investigation indicate that heated-cigarette
smokers had a significantly higher mean voice handicap
index-10 score and a higher prevalence of abnormal voice
handicap index-10 score (> 11) in comparison to non-
smokers. The results also support that participants who
smoke heated cigarettes had higher grade of voice change
and higher grade of voice fatigue than non-smokers, even
though the difference between the two groups did not reach

Table 1. Demographics table showing number of patient and respective percentages for age, sex, allergy status, and reflux disease

Non-smokers
(Group A)

Combustion cigarette
smokers (Group B)

Heated cigarette
smokers (Group C)

Combustion + heated
cigarette smokers (Group D) Total

Age (years)

18–25 42 15 24 17 98

26–40 36 20 28 12 96

≥ 41 53 17 12 6 88

Sex (F:M) 99:32 25:27 39:25 18:17 181:101

Positive history of allergy 43 (32.8%) 18 (34.6%) 19 (29.7%) 12 (34.3%) 92 (32.6%)
P = 0.94

Positive history of reflux 37 (28.2%) 15 (28.8%) 23 (35.9%) 9 (25.7%) 84 (29.8%)
P = 0.66

Professional voice users 17 (13%) 6 (11.5%) 8 (12.5%) 3 (8.6%) 34 (12%)
P = 0.91

Total 131 52 64 35 282

Table 2. Voice outcome measures; VAS = visual analogue scale; VHI-10 = voice handicap index-10

Non-smokers
(Group A)

Combustion cigarette
smokers (Group B)

Heated cigarette
smokers (Group C)

Combustion + heated
cigarette smokers (Group D)

Voice quality grade (VAS score) 1.46 ± 0.94 2.19 ± 1.55 1.88 ± 1.45 2.63 ± 1.91

Voice fatigue grade (VAS score) 1.71 ± 1.45 2.83 ± 1.99 2.45 ± 2.15 2.91 ± 2.29

VHI-10 score 2.64 ± 3.2 7.06 ± 6.01 4.67 ± 4.72 9.00 ± 6.95

Figure 1. Box plots of Kruskal–Wallis statistics for VHI-10 (voice handicap index-10)
total values for the four patient populations in this study based on type of cigarette
used.
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statistical significance. Notably, the prevalence of abnormal
voice handicap index-10 score (> 11) was lower in heated-
cigarette smokers in comparison to combustion-cigarette
smokers, but not significantly lower.

The results of this investigation agree with those of
Tuhanioğlu et al. who also reported a lower mean voice handi-
cap index-10 score in e-cigarette smokers in comparison to con-
ventional cigarette smokers. The authors also noted a higher
mean voice handicap index-10 score in conventional smokers
compared to e-cigarette smokers and non-smokers.9

It is well established that combustion-cigarette smoking
affects voice. The results of this investigation showed that
heated-cigarette smoking also affects voice and can significantly
affect quality of life. This can be attributed to many factors, the
most important of which is mucosal inflammation. It is well
established that the compounds in combustion cigarettes linked
to laryngeal inflammatory changes are also found in heated
cigarettes, albeit in smaller concentrations. Although heated-
cigarette smoking is void of aromatic amines, hydrogen cyanide
and polycyclic aromatic hydrocarbons,12 heated cigarettes still
contains the chemical compounds released from combustion
cigarettes that are linked to mucosal inflammation, namely
tobacco-specific nitrosamines, tar, carbon monoxide, and react-
ive oxygen species, but in lower concentrations.13 To that end,
heated cigarettes might exacerbate voice changes by inducing
structural changes via inflammatory and non-inflammatory
mediators.14 This assumption remains hypothetical given the
lack of laryngeal examination in the participants of our study.

Another cause for the significantly higher mean voice
handicap index-10 score and higher grade of voice change
and fatigue in heated-cigarette smokers compared to non-
smokers is mucosal desiccation, given the known drying effect
of heated-cigarette smoking on the mucosal lining of the oro-
pharyngeal lining. In a study on nicotine delivery of heated
cigarettes as an alternative to combustion cigarettes, Yingst
et al. noted mouth dryness and throat irritation in three out
of eight participants.15 The participants in their study were
combustion-cigarette smokers trying to quit by switching to
heated cigarettes. In another cross-sectional telephone survey
of 4964 US adults, dry or irritated mouth/throat was reported
in 31.0 per cent of the combustion-cigarette smokers.16

Dehydration, local or systemic, is inversely related to phon-
atory effort and phonatory threshold pressure, which is the
pressure needed to set the vocal folds into vibration.
Laryngeal desiccation can lead to increase in phonatory effort
and vocal fatigue with subsequent change in voice quality. To
that end, mucosal dryness secondary to heated-cigarette smok-
ing may be partially responsible for the high grade of vocal
fatigue and higher voice handicap index-10 score in subjects
who smoke heated cigarettes in comparison to non-smokers.

Another potential cause for the higher prevalence of abnor-
mal voice handicap index-10 scores in heated cigarettes smokers
compared to non-smokers is the known adverse effect of
heated-cigarette smoking on the lower airway. Many studies
have shown that heated-cigarette smoking causes cellular, func-
tional and molecular changes in human bronchial epithelial
cells.6 Albeit lower than combustion cigarettes, heated cigarettes
still have been shown to induce changes in bronchial cells with
long-term exposure that could eventually lead to atypia.17

Heated-cigarette smoking has been linked to cytotoxicity at
the bronchial level, with marked inflammatory dysregulations
involving interleukin-1 beta and interleukin-6. The toxicity
profile was still lower than that linked to combustion-cigarette
smoke exposure.18

Another important finding in our study is that dual heated-
and combustion-cigarette smokers had the highest mean voice
handicap index-10 scores and highest subjective grading for
voice change and voice fatigue. In fact, a Korean study on
7550 adults showed that dual heated- and combustion-
cigarette smokers had greater nicotine dependence and higher
levels of urinary cotinine (metabolite of nicotine) when com-
pared to combustion-cigarette smokers.19 These findings
allude to a synergistic and/or cumulative effect of smoking
in patients who smoke more than one type of tobacco.7 We
could speculate that this added effect is related to the toxic
compounds found exclusively in heated cigarettes as well as
the cumulative delivery of particles already found in combus-
tion cigarettes and known to cause harm.

Another potential adverse effect of heated cigarettes if mis-
used is the excessive heat which may be harmful to the vocal
folds. Lechien et al. reported a 55-year-old female who pre-
sented with persistent dysphonia and throat pain following
the use of e-cigarettes without filling the water chamber. The
dysphonia was attributed to vocal fold mucosal injury and
ulceration that was treated with behavioural dietary modifica-
tion and anti-reflux medication.20

The primary limitations of the present study are the
monocentric design and the lack of objective voice quality
assessment, including acoustics, aerodynamics or videolaryn-
gostroboscopy. Another limitation, inherent to the nature of
this study, is the lack of data on confounding factors such as
allergy and reflux disease which may mask or exacerbate
oropharyngeal and laryngeal symptoms.

Conclusion

There is still a gap in the literature on the effect of heated-
cigarette smoking on voice. The results of this investigation
indicate that subjects who smoke heated cigarettes have signifi-
cantly higher voice handicap index-10 scores in comparison to
non-smokers. They also had a higher grade of voice change and
fatigue compared to non-smokers, although the difference was
not statistically significant. The effect of heated-cigarette smok-
ing on voice was found to be milder than that of combustion-
cigarette smoking. Further research based on laryngeal findings
and using objective acoustic and/or aerodynamic measurements
is needed. Large comparative studies of heated cigarettes, com-
bustion cigarettes and e-cigarettes are also lacking.

Author contributions. All authors contributed to the study conception and
design. Material preparation, data collection and analysis were performed by
Christophe Abi Zeid Daou, Yara Yammine and Ibana Carapiperis. The first
draft of the manuscript was written by Abdul-Latif Hamdan, Christophe
Abi Zeid Daou and Vanessa Helou. Christopher Jabbour facilitated implemen-
tation and institutional research board approval. Jerome Lechien, Justin
Ghadieh and all authors commented on previous versions of the manuscript.
All authors read and approved the final manuscript.

Declaration of interest. The authors report there are no competing interests
to declare.

Funding. This research received no specific grant from any funding agency in
the public, commercial, or not-for-profit sectors.

Ethical Approval. This study was approved by the Institutional Review
Board of the American University of Beirut Medical Center, Lebanon (IRB
ID: SBS-2023-0040).

References

1 Smoking and Tobacco Use. In: https://www.cdc.gov/tobacco/data_statistics/
fact_sheets/health_effects/effects_cig_smoking/index.htm [21 October

132 AL Hamdan, CAZ Daou, Y Yammine et al.

https://doi.org/10.1017/S0022215124001427
Downloaded from https://www.cambridge.org/core. IP address: 18.118.147.65, on 07 Apr 2025 at 21:25:40, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://www.cdc.gov/tobacco/data_statistics/fact_sheets/health_effects/effects_cig_smoking/index.htm
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/health_effects/effects_cig_smoking/index.htm
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/health_effects/effects_cig_smoking/index.htm
https://doi.org/10.1017/S0022215124001427
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


2021] [as of January 2025 page moved to: https://www.cdc.gov/tobacco/
about/?CDC_AAref_Val=https://www.cdc.gov/tobacco/data_statistics/fact_
sheets/health_effects/effects_cig_smoking/index.htm]

2 Messner B, Bernhard D. Smoking and cardiovascular disease: mechanisms
of endothelial dysfunction and early atherogenesis. Arterioscler Thromb
Vasc Biol 2014;34:509–15

3 Siasos G, Tsigkou V, Kokkou E, Oikonomou E, Vavuranakis M,
Vlachopoulos C et al. Smoking and atherosclerosis: mechanisms of disease
and new therapeutic approaches. Curr Med Chem 2014;21:3936–48

4 Byeon H. The association between lifetime cigarette smoking and dyspho-
nia in the Korean general population: findings from a national survey.
PeerJ 2015;3:e912

5 Effat KG, Milad M. A comparative histopathological study of vocal fold
polyps in smokers versus non-smokers. J Laryngol Otol 2015;129:484–8

5 Banjara H, Mungutwar V, Singh D, Gupta A. Objective and subjective
evaluation of larynx in smokers and nonsmokers: a comparative study.
Indian J Otolaryngol Head Neck Surg 2014;66(suppl 1):99–109

7 Upadhyay S, Rahman M, Johanson G, Palmberg L, Ganguly K. Heated
tobacco products: insights into composition and toxicity. Toxics 2023;11:667

8 Kasza KA, Ambrose BK, Conway KP, Borek N, Taylor K, Goniewicz ML
et al. Tobacco-product use by adults and youths in the United States in
2013 and 2014. N Engl J Med 2017;376:342–53

9 Tuhanioğlu B, Erkan SO, Özdaş T, Derici Ç, Tüzün K, Şenkal ÖA. The
effect of electronic cigarettes on voice quality. J Voice 2019;33:811.e13–17

10 Salturk Z, Çakır Ç, Sünnetçi G, Atar Y, Kumral TL, Yıldırım G et al. Effects
of electronic nicotine delivery system on larynx: experimental study. J Voice
2015;29:560–3

11 Rosen CA, Lee AS, Osborne J, Zullo T, Murry T. Development and valid-
ation of the voice handicap index-10. Laryngoscope 2004;114:1549–56

12 Auer R, Concha-Lozano N, Jacot-Sadowski I, Cornuz J, Berthet A. Heat-
not-burn tobacco cigarettes: smoke by any other name. JAMA Intern
Med 2017;177:1050–2

13 United States, Public Health Service: Office of the Surgeon General, Centers
for Disease Control and Prevention (U.S.), National Center for Chronic
Disease Prevention and Health Promotion (U.S.), Office on Smoking and
Health. In: https://stacks.cdc.gov/view/cdc/6067 [16 July 2023]

14 Lee A, Lee SY, Lee KS. The use of heated tobacco products is associated
with asthma, allergic rhinitis, and atopic dermatitis in Korean adolescents.
Sci Rep 2019;9:17699

15 Yingst JM, Bordner C, Hrabovsky S, Hobkirk AL, Trushin N, Richie JP Jr
et al. Nicotine delivery of a menthol-flavored heat-not-burn tobacco prod-
uct during directed use. Nicotine Tob Res 2024;26:397–401

16 King JL, Reboussin BA, Wiseman KD, Ribisl KM, Seidenberg AB, Wagoner
KG et al. Adverse symptoms users attribute to e-cigarettes: results from a
national survey of US adults. Drug Alcohol Depend 2019;196:9–13

17 van der Toorn M., Sewer A., Marescotti D, Johne S, Baumer K, Bornand D
et al. The biological effects of long-term exposure of human bronchial epi-
thelial cells to total particulate matter from a candidate modified-risk
tobacco product. Toxicol In Vitro 2018;50:95–108

18 Leigh NJ, Tran PL, O’Connor RJ, Goniewicz ML. Cytotoxic effects of
heated tobacco products (HTP) on human bronchial epithelial cells. Tob
Control 2018;27(suppl 1):s26–29

19 Hwang JS, Lee CM, Lee K, Kim CY. Nicotine dependence evaluated by
urinary cotinine and heaviness of smoking index among smokers, vapers,
and dual users: a cross-sectional study using the Korea National Health
and Nutrition Examination survey data. Korean J Fam Med 2021;42:197–203

20 Lechien JR, Papon JF, Pouliquen C, Hans S. E-cigarette vaping-related
vocal fold injury: a case report. J Voice 2024;38:195–6.

The Journal of Laryngology & Otology 133

https://doi.org/10.1017/S0022215124001427
Downloaded from https://www.cambridge.org/core. IP address: 18.118.147.65, on 07 Apr 2025 at 21:25:40, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://www.cdc.gov/tobacco/about/?CDC_AAref_Val=https://www.cdc.gov/tobacco/data_statistics/fact_sheets/health_effects/effects_cig_smoking/index.htm]
https://www.cdc.gov/tobacco/about/?CDC_AAref_Val=https://www.cdc.gov/tobacco/data_statistics/fact_sheets/health_effects/effects_cig_smoking/index.htm]
https://www.cdc.gov/tobacco/about/?CDC_AAref_Val=https://www.cdc.gov/tobacco/data_statistics/fact_sheets/health_effects/effects_cig_smoking/index.htm]
https://www.cdc.gov/tobacco/about/?CDC_AAref_Val=https://www.cdc.gov/tobacco/data_statistics/fact_sheets/health_effects/effects_cig_smoking/index.htm]
https://www.cdc.gov/tobacco/about/?CDC_AAref_Val=https://www.cdc.gov/tobacco/data_statistics/fact_sheets/health_effects/effects_cig_smoking/index.htm]
https://stacks.cdc.gov/view/cdc/6067
https://stacks.cdc.gov/view/cdc/6067
https://doi.org/10.1017/S0022215124001427
https://www.cambridge.org/core
https://www.cambridge.org/core/terms

	The effect of heated-cigarette smoking on voice in comparison to combustion-cigarette smoking: self-perceived evaluation
	Introduction
	Material and methods
	Subjects and settings
	Statistical analysis


	Results
	Demographic data
	Voice change and voice fatigue grading using the VAS in all groups
	Voice handicap index-10 scores in all groups

	Discussion
	Conclusion
	References


