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Abstract
Introduction: Smoking is a well-recognized risk factor for many health issues; however, its association with
hearing loss has been a debate. Some studies have shown a positive association while others did not. In this
study, we aim to identify the effect of cigarette smoking on hearing in our population.

Methods: This cross-sectional study was conducted in a tertiary care hospital in Pakistan from August 2020
to March 2021. Five hundred male smokers (n = 500), with a history of smoking for more than three years
between the ages of 21 and 50, were enrolled in the study via consecutive convenient non-probability
sampling after informed consent. Five hundred male non-smokers (n = 500) were enrolled as a reference
group. Audiometry was performed in a soundproof room.

Results: The hearing levels in audiometry were significantly higher in smokers compared to non-smokers
(22.8 ± 8.12 decibels vs 18.7 ± 6.12; p-value < 0.0001). Participants who had been smoking for more than 10
years had higher hearing levels in the audiometry test compared to the participants with less than 10 years
of smoking history (24.21 ± 8.91 decibels vs. 21.1 ± 8.01 decibels: p-value < 0.0001).

Conclusion: In this study, smokers were associated with greater loss in hearing compared to non-smokers. In
addition to other adverse events associated with smoking, smokers should be counselled about hearing loss
related to it.
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Introduction
Among the five basic senses humans have, hearing is one of the most important tools for social connectivity
and communication. As per World Health Organization (WHO), it has been found that hearing loss is one of
the greatest causes of human disability with a prevalence of over 5% of the worlds’ population,
approximating up to 250 million people [1,2]. Disabling hearing loss can be defined as an average hearing
threshold of 40 dB hearing loss. The auditory function is known to deteriorate gradually during the ageing
process however there are certain other medical and environmental factors like hypertension, diabetes,
chronic ear infections, use of ototoxic medications and alcohol, smoking, occupational or leisure noise
exposure that increases the disease burden [3-5].

Smoking is a well-recognized risk factor for many health issues, such as lung cancer and cardiovascular
diseases; however, its association with hearing loss has been a debate. Some studies have shown a positive
association while others did not. Several theories have been put forth to explain the effect of nicotine on the
auditory system, including vasospasm of the small blood vessels of the inner ear, ototoxicity, increased
blood viscosity and cochlear ischemia [1,4]. Passive smoking is related to mild sensorineural hearing loss [3].
Since older people have mostly smoked cigarettes for a longer period than their young counterparts, the
incidence of impaired hearing is more frequent in the 30s and 40s age group [1]. Other studies further
examined the relationship between smoking and noise-induced hearing loss and have found synergistic
influence over each other [2,5]. Others have suggested that not only heavy but light smoking is also toxic
and can result in the development of hearing loss [6].

There is very limited data available that study the impact of smoking on the hearing level. In this study, we
aim to identify the effect of cigarette smoking on hearing in our population. By identifying smoking as a risk
factor for hearing loss, we can counsel patients about the implication of smoking on hearing.
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Materials And Methods
This cross-sectional study was conducted in a tertiary care hospital in Pakistan from August 2020 to March
2021. Five hundred male smokers (n = 500), with a history of smoking for more than three years between the
ages of 21 and 50, were enrolled in the study via consecutive convenient non-probability sampling after
informed consent. Five hundred male non-smokers (n = 500) were enrolled as a reference group. Participants
with age more than 50 years, pre-existing ear deformity, hypertension, diabetes and patients on ototoxic
drugs were excluded from the study, as all of them are known risk factor for hearing loss. Ethical review
board approval was taken before enrolment of the patients.

Patients’ characteristics including age, duration of smoking, body mass index (BMI), systolic blood pressure
(SBP), and diastolic blood pressure (DBP) were noted in a self-structured questionnaire. The audiometry was
performed in a soundproof room. Trained otolaryngologist technicians performed tests and collected data at
different frequencies for each ear at six different frequencies, i.e. 0.5, 1.0, 2.0, 3.0, 4.0, and 6.0 kilohertz
(kHz). The final hearing level was taken as the mean of hearing levels of both ears.

Statistical analysis was done using Statistical Package for Social Sciences® software version 23.0 (SPSS; IBM
Corp., Armonk, NY, USA). Categorical data such as age distribution was presented as frequency and
percentage. Numerical data such as BMI and hearing level were presented as mean and standard deviation. t-
Test and Chi-square were applied as appropriate. A p-value of less than 0.05 meant that the difference
between the groups is significant and the null hypothesis is void.

Results
The distribution of age group, BMI, SBP, and DBP was comparable between the two groups (Table 1).

Characteristics Smoker (n = 500) Non-smoker (n = 500) P-value

Age Group

21 to 30 141 (28.2%) 159 (31.3%)

 0.4631 to 40 201 (40.2%) 191 (38.2%)

41 to 50 158 (31.6%) 150 (30.0%)

Measurements

BMI (kg/m2) 22.8 ± 3.1 22.5 ± 3.2 0.13

SBP (mmHg) 106.22 ± 9.2 105.12 ± 9.0 0.05

DBP (mmHg) 75.21 ± 6.1 75.31 ± 6.0 0.79

TABLE 1: Demographics of the participants
BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure, kg: kilogram, m: meter, mmHg: millimetre mercury

The hearing levels in audiometry were significantly higher in smokers compared to non-smokers (22.8 ± 8.12
decibels vs 18.7 ± 6.12; p-value < 0.0001) (Table 2).

Hearing levels (dB)
Smoker (n = 500) Non-smoker (n = 500) P-value

22.8±8.12 18.7± 6.12 < 0.0001

TABLE 2: Comparison of hearing levels between smokers and non-smokers
dB: decibels

Duration of smoking also affected the hearing levels. Participants who had been smoking for more than 10
years had higher hearing levels in audiometry test compared to participants with less than 10 years of
smoking history (24.21 ± 8.91 decibels vs. 21.1 ± 8.01 decibels: p-value < 0.0001) (Table 3).
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Duration of smoking Frequency (percentage) Hearing levels (dB) P-value

Less than 10 years 261 (52.2%) 21.1 ± 8.01 
  < 0.0001

More than 10 years 239 (47.8%) 24.21±8.91

TABLE 3: Correlation of duration of smoking with hearing loss
dB: Decibels

Discussion
The result of our study highlights the effect of cigarette smoking on hearing levels. Moreover, higher
audiometry tests were observed in participants having a smoking history of more than 10 years compared to
the ones of less than 10 years. Hence, indicating that duration of smoking has a major impact on hearing
levels.

Several studies have been conducted to demonstrate the association of cigarette smoking with hearing loss.
Our findings are in line with the findings of a large-scale cohort study conducted among a Japanese working
population, which also demonstrated the association between smoking and hearing loss [7]. Similarly, the
findings of a meta-analysis conducted by Nomura et al. also showed the same results [1]. However, the
results of our study showed diversity with some of the cohort studies which might be due to the
methodological differences [8-11], but some of them are consistent with our results [12,13]. The mechanism
of smoking's effect on hearing loss is unclear. Some of the risk factors, including elevated blood pressure,
hypertension, diabetes mellitus and elevated cholesterol play an important role in the pathogenesis of
hearing loss by affecting the cochlea via vasoconstriction. Moreover, due to the vascular nature of stria
vascularis, vasocontriction causes by these factors make it more vulnerable to vascular compromise,
eventually leading to hearing loss [14]. Hearing loss is of great importance in public health. It has a major
impact on social interaction and quality of life. Previous interventions and treatment of the above-
mentioned risk factors cause a great decline in their incidence, but further methods are needed to treat them
[15]. There were few limitations to our study as well. First, since it was a single-centre study, the sample size
was less diverse. Second, because of its cross-sectional nature, the definite association between smoking and
hearing loss cannot be established. Third, only male participants were included in the study, as due to the
taboo associated with it, female smokers were hesitant to be part of this study. Another limitation was that
hearing loss was not stratified according to the number of cigarettes per day due to a lack of available data.

The scientific rationale of this study is to provide strong evidence to support that smoking is a risk factor for
hearing loss. It further emphasizes the need for smoking cessation to delay the developments of hearing
loss. Moreover, it highlights the need for counselling or help from a doctor or therapist. This type of
counselling may include information about the effects of smoking on the body, advice on ways to quit, and
other assistance that may improve the chances of quitting. Awareness of triggers for smoking can be gained
in therapy and alternative behaviours can be explored, both of which may help break the habit of smoking. It
further helps to prevent its complications and to improve the quality of life.

Conclusions
In this study, smoking was associated with increased hearing loss in young and middle-aged males. Hearing
loss was also directly proportional to the duration of smoking. In addition to other adverse events associated
with smoking, smokers should be counselled about hearing loss related to it. Smokers should have their
hearing tested frequently for timely intervention. Counselling about the adverse event of smoking may help
prevent hearing loss in smokers.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Jinnah Sindh Medical
University issued approval JSMU/IRB-Ofc/2020-03-01. Animal subjects: All authors have confirmed that
this study did not involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE
uniform disclosure form, all authors declare the following: Payment/services info: All authors have
declared that no financial support was received from any organization for the submitted work. Financial
relationships: All authors have declared that they have no financial relationships at present or within the
previous three years with any organizations that might have an interest in the submitted work. Other
relationships: All authors have declared that there are no other relationships or activities that could appear
to have influenced the submitted work.

2021 Syed et al. Cureus 13(5): e15093. DOI 10.7759/cureus.15093 3 of 4



References
1. Nomura K, Nakao M, Morimoto T: Effect of smoking on hearing loss: quality assessment and meta-analysis .

Prev Med. 2005, 40:138-44. 10.1016/j.ypmed.2004.05.011
2. Sumit AF, Das A, Sharmin Z, Ahsan N, Ohgami N, Kato M, Akhand AA: Cigarette smoking causes hearing

impairment among Bangladeshi population. PLoS One. 2015, 10:e0118960. 10.1371/journal.pone.0118960
3. Chang J, Ryou N, Jun HJ, Hwang SY, Song JJ, Chae SW: Effect of cigarette smoking and passive smoking on

hearing impairment: data from a population-based study. PLoS One. 2016, 11:e0146608.
10.1371/journal.pone.0146608

4. Cruickshanks KJ, Klein R, Klein BE, Wiley TL, Nondahl DM, Tweed TS: Cigarette smoking and hearing loss:
the epidemiology of hearing loss study. JAMA. 1998, 279:1715-9. 10.1001/jama.279.21.1715

5. Mohammadi S, Mazhari MM, Mehrparvar AH, Attarchi MS: Cigarette smoking and occupational noise-
induced hearing loss. Eur J Public Health. 2010, 20:452-5. 10.1093/eurpub/ckp167

6. Ohgami N, Kondo T, Kato M: Effects of light smoking on extra-high-frequency auditory thresholds in young
adults. Toxicol Ind Health. 2011, 27:143-7. 10.1177/0748233710382539

7. Hu H, Sasaki N, Ogasawara T, et al.: Smoking, smoking cessation, and the risk of hearing loss: Japan
Epidemiology Collaboration on Occupational Health Study. Nicotine Tob Res. 2019, 21:481-8.
10.1093/ntr/nty026

8. Gates GA, Cobb JL, D'Agostino RB, Wolf PA: The relation of hearing in the elderly to the presence of
cardiovascular disease and cardiovascular risk factors. Arch Otolaryngol Head Neck Surg. 1993, 119:156-61.
10.1001/archotol.1993.01880140038006

9. Brant LJ, Gordon-Salant S, Pearson JD, Klein LL, Morrell CH, Metter EJ, Fozard JL: Risk factors related to
age-associated hearing loss in the speech frequencies. J Am Acad Audiol. 1996, 7:152-60.

10. Karlsmose B, Lauritzen T, Engberg M, Parving A: A five-year longitudinal study of hearing in a Danish rural
population aged 31-50 years. Br J Audiol. 2000, 34:47-55. 10.3109/03005364000000117

11. Gopinath B, Flood VM, McMahon CM, Burlutsky G, Smith W, Mitchell P: The effects of smoking and alcohol
consumption on age-related hearing loss: the Blue Mountains Hearing Study. Ear Hear. 2010, 31:277-82.
10.1097/AUD.0b013e3181c8e902

12. Cruickshanks KJ, Nondahl DM, Dalton DS, et al.: Smoking, central adiposity, and poor glycemic control
increase risk of hearing impairment. J Am Geriatr Soc. 2015, 63:918-24. 10.1111/jgs.13401

13. Nakanishi N, Okamoto M, Nakamura K, Suzuki K, Tatara K: Cigarette smoking and risk for hearing
impairment: a longitudinal study in Japanese male office workers. J Occup Environ Med. 2000, 42:1045-9.
10.1097/00043764-200011000-00001

14. Friedland DR, Cederberg C, Tarima S: Audiometric pattern as a predictor of cardiovascular status:
development of a model for assessment of risk. Laryngoscope. 2009, 119:473-86. 10.1002/lary.20130

15. Ciorba A, Bianchini C, Pelucchi S, Pastore A: The impact of hearing loss on the quality of life of elderly
adults. Clin Interv Aging. 2012, 7:159-63. 10.2147/CIA.S26059

2021 Syed et al. Cureus 13(5): e15093. DOI 10.7759/cureus.15093 4 of 4

https://dx.doi.org/10.1016/j.ypmed.2004.05.011
https://dx.doi.org/10.1016/j.ypmed.2004.05.011
https://dx.doi.org/10.1371/journal.pone.0118960
https://dx.doi.org/10.1371/journal.pone.0118960
https://dx.doi.org/10.1371/journal.pone.0146608
https://dx.doi.org/10.1371/journal.pone.0146608
https://dx.doi.org/10.1001/jama.279.21.1715
https://dx.doi.org/10.1001/jama.279.21.1715
https://dx.doi.org/10.1093/eurpub/ckp167
https://dx.doi.org/10.1093/eurpub/ckp167
https://dx.doi.org/10.1177/0748233710382539
https://dx.doi.org/10.1177/0748233710382539
https://dx.doi.org/10.1093/ntr/nty026
https://dx.doi.org/10.1093/ntr/nty026
https://dx.doi.org/10.1001/archotol.1993.01880140038006
https://dx.doi.org/10.1001/archotol.1993.01880140038006
https://pubmed.ncbi.nlm.nih.gov/8780987/
https://dx.doi.org/10.3109/03005364000000117
https://dx.doi.org/10.3109/03005364000000117
https://dx.doi.org/10.1097/AUD.0b013e3181c8e902
https://dx.doi.org/10.1097/AUD.0b013e3181c8e902
https://dx.doi.org/10.1111/jgs.13401
https://dx.doi.org/10.1111/jgs.13401
https://dx.doi.org/10.1097/00043764-200011000-00001
https://dx.doi.org/10.1097/00043764-200011000-00001
https://dx.doi.org/10.1002/lary.20130
https://dx.doi.org/10.1002/lary.20130
https://dx.doi.org/10.2147/CIA.S26059
https://dx.doi.org/10.2147/CIA.S26059

	Effect of Cigarette Smoking on Hearing Levels in Young and Middle-Aged Males
	Abstract
	Introduction
	Materials And Methods
	Results
	TABLE 1: Demographics of the participants
	TABLE 2: Comparison of hearing levels between smokers and non-smokers
	TABLE 3: Correlation of duration of smoking with hearing loss

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


