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Background and Objectives: Prolonged noise exposure is musicians’ biggest risk factor for 
noise-induced hearing loss (NIHL). Tinnitus is an early symptom of NIHL associated with sleep 
disturbance. Musicians are less concerned about this problem. This study aims to investigate the 
relationship between tinnitus due to music exposure in the workplace and sleep quality, as well as 
the factors associated with tinnitus occurrence and sleep quality in musicians. 

Methods: This cross-sectional study was conducted in several indoor live music cafes in Jakarta. 
Data were analyzed using chi-square and logistic regression analyses. The respondents were regular 
professional musicians who fulfilled the criteria. Tinnitus was measured using the tinnitus handicap 
inventory (THI) questionnaire, and sleep quality was measured using the Pittsburgh sleep quality 
index (PSQI), both in the Indonesian version. The noise measurements were performed using a 
sound level meter. The factors analyzed were the number of weekly practice hours, daily working 
hours, and average noise experienced.

Results: A total of 63 musicians were recruited. Most musicians had very mild and mild degrees 
of tinnitus. No significant relationship was observed between the degree of tinnitus and musicians’ 
sleep quality (P=1.00); however, a significant relationship was observed between the number of 
working hours per day (P=0.02) andadjusted odds ratio (AOR) 0.38 (0.16-0.86) and musicians’ 
sleep quality.

Conclusion: No significant relationship was observed between the degree of tinnitus and sleep 
quality in musicians. The number of hours of practice per week and working hours per day affected 
musicians’ sleep quality. 
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Introduction

innitus is the perception of sound without 
an external sound source, often in the form 
of a buzzing, hissing, or ringing sensation 
in the ears. This condition can be tempo-
rary or permanent and is often caused by a 

disturbance of the hearing system due to noise exposure, 
as in the case of noise-induced hearing loss (NIHL). 
Tinnitus affects physiological aspects and significantly 
impacts the quality of life (QoL), including sleep dis-
turbances, emotional distress, and cognitive difficulties. 
The exact mechanisms are still not fully understood, 
but changes in the neural networks that process sound 
perception are involved. Objective measurement ap-
proaches, such as cortical auditory potentials and evalu-
ation of the pre-pulse inhibition response (gap pre-pulse 
inhibition of the acoustic startle, [GPIAS]), have been 
introduced to further understand the characteristics of 
tinnitus, especially to noise exposure and its effects on 
the sufferers’ QoL.

Noise exposure is one of the most common workplace 
hazards. A 2018 World Health Organization (WHO) 
report showed that as many as 1.1 billion people aged 
12-35 are at risk of hearing loss due to noise exposure 
[1]. One of the hearing system disorders due to excessive 
exposure to loud noise is NIHL [2], and one of the early 
symptoms of NIHL hearing loss is tinnitus [3]. Tinnitus 
is the perception of sound without an external source, 
which can be permanent or temporary and is significant-
ly associated with poor QoL, absence from work, and 
sleep disturbances [4]. Research has shown a relation-
ship between tinnitus and the onset of sleep disturbances. 
Patients with tinnitus tend to have high Pittsburgh sleep 
quality index (PSQI) scores, and decreased sleep quality 
correlates with self-reported tinnitus [5].

Occupational noise exposure is the biggest risk factor 
associated with tinnitus and hearing loss among music 
industry workers [6]. Musicians perform and prac-
tice music regularly and are exposed to high-intensity 
sounds throughout the day [7]. This puts them at a high 
risk of developing tinnitus, which can majorly impact 
their personal and professional lives. Although musi-
cians are at risk of hearing loss and tinnitus, research 
shows that they are less concerned about these issues 
[8]. If the symptoms of hearing loss can be detected 
early, it can favor musicians, maintaining their ability to 
perform well [9]. However, the literature on tinnitus and 
sleep quality in musicians is limited. This study aims 
to investigate the relationship between tinnitus due to 
music exposure in the workplace and sleep quality, risk 
factors associated with tinnitus occurrence, and factors 
associated with the sleep quality of regular professional 
musicians in Jakarta.

Materials and Methods

This cross-sectional study aimed to determine the rela-
tionship between tinnitus due to music exposure in the 
workplace and sleep quality in musicians. The study 
was conducted in July 2023 at nine cafes in Jakarta. The 
study population comprised regular professional musi-
cians in Jakarta who performed music indoors. The in-
clusion criteria included regular professional musicians 
aged 18-60 years with the main income (>50% of in-
come) obtained from working as a musician, performed 
music concerts for at least 2 hours in a week, worked as 
a regular professional musician for ≥5 years, worked in 
an indoor venue in Jakarta that performed live music us-
ing a sound system speaker, experienced tinnitus within 
5 years before collecting research data and provided 
written consent. The exclusion criteria included uncon-
trolled medical conditions that interfere with metabo-
lism, sleep, or mood function, history of recurrent otitis 

T

 What is “already known” in this topic:

Tinnitus is common among musicians due to prolonged exposure to loud music and may affect their daily 
functioning and quality of life.

 What this article adds:

This study shows that tinnitus severity is not significantly associated with sleep quality in regular professional 
musicians. Instead, working hours per day and practice hours per week emerge as key determinants of sleep 
disturbance. The findings emphasize the need for improved awareness and preventive strategies related to 
occupational noise exposure in the music industry.
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media, previous head trauma, infection of the central 
nervous system, ear, nose, and throat system diseases 
related to airway obstruction, ear surgery, consump-
tion of ototoxic drugs, and body mass index >35 kg/
m2 (severe obesity). The degree of tinnitus was assessed 
using the tinnitus handicap index (THI) questionnaire, 
and sleep quality was assessed using the validated PSQI 
questionnaire, both in the validated Indonesian version. 
We also conducted otoacoustic. However, Otoacoustic 
emission (OAE) cannot be performed on all samples be-
cause of the lack of a quiet room. Noise measurements 
were analyzed using a calibrated sound level meter with 
the Occupational Health Center Hiperkes Jakarta team. 
The questionnaire was filled out online through Google 
Forms, which was monitored directly by the researcher. 
Working hours per day were defined as the number of 
hours the musician worked per day. Meanwhile practice 
hours in a week were defined as the number of musi-
cian practice hours accumulated in a week; both data 
were obtained from interviews with the subjects. Data 
were analyzed using SPSS software, version 25, with a 
significance level of P<0.05. 

This study employed a descriptive cross-sectional 
design to investigate the relationship between tinnitus 
due to workplace music exposure and sleep quality 
among musicians. Data were collected in July 2023 

from nine cafes in Jakarta. The study population in-
cluded regular professional musicians performing in-
door music in Jakarta.

Sampling and data collection

Participants were recruited using a purposive sampling 
method targeting eligible musicians in selected cafes. El-
igible participants were contacted and assessed for inclu-
sion and exclusion criteria. The participants were divid-
ed into two groups: Those with tinnitus (cases) and those 
without tinnitus (controls). Sleep quality was compared 
between the two groups to allow for a descriptive-analyt-
ic cross-sectional analysis. The inclusion and exclusion 
criteria and the recruitment procedure are summarized 
in Table 1.

Data analysis

Data were analyzed using SPSS software, version 25, 
with statistical significance at P<0.05. Descriptive statis-
tics were used to summarize participant characteristics, 
while inferential statistics (e.g. t-tests or chi-square tests) 
were applied to compare sleep quality between groups. 
The instruments and measurement procedures used in 
this study, including THI, PSQI, pure tone audiometry, 
OAE, and noise measurements, are detailed in Table 2.

Table 1. Sampling method

Aspect Details

Inclusion criteria

Regular professional musicians aged 18-60 years old
Main income (>50%) from work as a musician
At least 5 years working as a regular musician

Working in an indoor music café in Jakarta
Experienced tinnitus in the last 5 years

Exclusion criteria Uncontrolled medical disorders (metabolic, sleep, mood)

Recruitment methods Recruited from 9 music cafes in Jakarta
Respondents completed an online questionnaire that researchers directly monitored.

Table 2. Implementation method

Aspect Details

Hearing level assessment Pure tone audiometry

Tinnitus assessment The THI questionnaire, validated in Indonesian

Sleep quality assessment PSQI, validated in Indonesia

Outer hair cell function OAE (limited due to lack of a quiet room)

Noise measurements Calibrated sound level meter (in collaboration with Occupational Health Center Hiperkes 
Jakarta team)

Additional data Working hours per day and weekly practice hours were collected via interviews with 
participants.
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Results

This study included 63 musicians who met the inclu-
sion criteria and completed the THI and PSQI question-
naires as well as noise-exposure assessments.

Tinnitus severity distribution

Table 3 presents the distribution of tinnitus handicap 
categories according to the THI score. In this sample, 
49.2% of the musicians worked as musicians for 5–10 
years. Most musicians reported exposure to loud music 
during work, with the median noise level experienced 
being 99.8 dB. A total of 49.2% of musicians reported 
mild tinnitus, while 29.4% experienced moderate tinni-
tus, and one respondent (1.6%) reported severe tinnitus. 
The median THI score was 18, categorized as mild.

Respondent characteristics

Table 4 presents the distribution of respondents’ de-
mographic and occupational characteristics. The median 
number of working days per week was five, while the 
median practice hours per week was six. Most musicians 
never use ear-protection equipment, although 54% re-
ported using in-ear monitors during work. According to 
the PSQI, 73% of musicians had poor sleep quality with 
a median total score of 8.

Bivariate analysis between tinnitus and sleep quality

Table 5 shows the bivariate analysis of the relationship 
between tinnitus severity and musicians’ sleep quality. 
There was no significant association between tinnitus 
severity and sleep quality (P=1.00). However, several 
occupational factors demonstrated significant relation-
ships with sleep quality. These included years working 
as a musician, practice hours per week (P=0.02), work-
ing hours per day (P=0.03), and the average noise expo-
sure level.

Risk factors associated with musicians’ sleep quality

Table 6 summarizes the risk factors associated with 
sleep disturbance among musicians. Upon bivariate 
analysis, musicians with more practice hours per week 
and longer working hours per day were significantly 
more likely to experience poor sleep quality. Additional-
ly, merged variables of sleep quality showed significant 
associations with musicians’ training hours per week and 
working hours per day (P=0.00).

Binary logistic regression analysis

Table 7 presents the binary logistic regression analy-
sis outcomes. The factor that independently influenced 
sleep quality was the number of working hours per day, 
with an adjusted odds ratio (aOR) of 0.38 (95% CI, 
0.16%, 0.86%). Musicians who worked longer hours 
were 62% less likely to have good sleep quality. The two 
significant variables that remained in the multivariable 
model—sleep quality disturbance and working hours—
explained 25.9% of sleep disturbance variance (pseudo 
R²=0.25).

Tinnitus severity and sleep-quality distribution

Table 8 displays tinnitus levels among musicians with 
varying sleep-quality outcomes. Although 72.4% of mu-
sicians with mild tinnitus and 80% of those with moder-
ate tinnitus reported poor sleep quality, this difference 
was not statistically significant (P>0.05). This finding 
supports the interpretation that sleep disturbance in this 
population is more strongly influenced by work-related 
factors than by tinnitus severity.

Discussion

In this study, 49.2% of the respondents had worked 
as musicians for 5-10 years. The median of the aver-
age noise experienced by musicians while working was 
99.8 dB, which exceeds the recommended threshold 
value of 85 dB. Most musicians experienced mild tinni-
tus (49.2%), and none experienced severe tinnitus [10]. 

Praditasari TA, et al. Tinnitus and Sleep Quality in Musicians. Func Disabil J. 2025; 8:E343.1.
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The median THI score was 18, which was categorized as 
mild. The PSQI questionnaire showed that 73% of musi-
cians had poor sleep quality, with a median score of 8. 
This study conducted a 12-frequency OAE examination 
on eight musicians to assess potential damage to the co-
chlea's outer hair cells [11]. The examination was limited 
to eight participants due to the lack of a quiet room, as 
testing in a non-ideal environment could lead to inaccu-

rate results. This limitation restricts the generalizability 
of the findings and prevents further analysis of OAE data 
in the context of this study. 

In this study, noise exposure had no significant effect 
on the degree of tinnitus [12]. The amount of noise expo-
sure was represented by average noise, years as a musi-
cian, practice hours per week, working hours per day, and 

Table 4. Characteristics of respondent

Variables Total % Median (Min-max)

Age 30 (20-48)

Sex
Men 54 85.7

Women 9 14.3

Years as a musician

5-10 31 49.2

10 (5-25)11-15 15 23.8

>15 17 27.0

Working days in a week 5 (2-7)

Practice hours in a week 6 (2-8)

Working hours in a day 3 (2-6)

Noise (average) 99.8 (96.6-103.7)

EPD usage

Yes, routine 5 7.9

Yes, not regularly 13 20.6

Never 45 71.4

In-ear monitor usage

Yes, routine 34 54.0

Yes, not regularly 21 33.3

Never 8 12.7

Degree of tinnitus

No or slight handicap 27 42.9

Mild 31 49.2

Moderate 2 3.2

Severe 3 4.8

Very severe 0 0

THI score 18 (10-62)

Sleep quality
Good 17 27

Bad 46 73

PSQI score 8 (4-16)

THI: Tinnitus handicap index; PSQI: Pittsburgh sleep quality index.
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working days per week [8]. Further analysis of the degree 
of tinnitus was conducted, merging musicians' training 
hours per week and working hours per day [13]. These 
variables were not significantly related to the degree of 
tinnitus. Previous studies in military populations have 
shown no correlation between tinnitus severity and the 
amount of noise exposure [14]. One factor that may have 
affected the results of this study is that most tinnitus cases 
result from NIHL and are accompanied by changes in the 
central auditory pathway [15]. This study did not examine 
the presence or absence of musicians' NIHL; therefore, it 
is not certain whether the noise exposure was significant 
enough to cause NIHL, which can cause tinnitus [16]. 

Compared to ear protection devices, musicians prefer 
in-ear monitors, with 54% of musicians routinely using 
in-ear monitors during work. In this study, no significant 
relationship was observed between using in-ear moni-
tors or ear protection devices and tinnitus severity. Until 
this study was conducted, no research had discussed the 
relationship between in-ear monitors and ear protection 
devices and the degree of tinnitus [17]. Factors that may 
have interfered with the results include that the volume 
of the musicians' in-ear monitors was not studied further; 
therefore, the expected protective effect of the in-ear 
monitor was not significantly observed. 

Table 5. Risk factors associated with musician’s degree of tinnitus

Variables

Tinnitus Degree 

No. (%)/Median (Min-Max)/Mean±SD
OR (95% CI) P

Slight Handicap-mild Moderate-severe

Years as a musi-
cian

5-10 29(50) 2(40)
1.50 (0.23-9.65) 1.00

>10 29(50) 3(60)

Training hours in a week* 6 (2-8) 7 (2-8) 0.38

Working hours a day* 3 (2-6) 3 (3-5) 0.98

Working day in a week* 5 (2-7) 6 (4-7) 0.47

Noise (average)* 99.8 (96.6-103.7) 100.6 (96.6-103.7) 0.55

Training hours in a week + working hours a day* 8.81±1.7 9.40±2.7 0.35

In-ear monitor 
usage

Yes 52(89.7) 3(60)
5.778 (0.79-41.79)

0.11

No 6(10.3) 2(40)

OR: Odd ratios; CI: Confidence interval. 

*Mann-Whitney test.

Table 6. Risk factors associated with musician’s sleep quality

Variables

Sleep Quality 

No. (%)/Median (Min-Max)/Mean±SD
OR (95% CI) P

Median Bad

Practice hours in a week* 3 (2-4) 7 (5-8) 0.000

Working hours per day* 4 (2-6) 3 (2-5) 0.036

Years as a musician* 10 (6-21) 11 (5-25) 0.459

Working day in a week* 5 (3-7) 5 (2-7) 0.261

Noise (average)* 99.6 (96.6-103.7) 99.8 (96.6-103.7) 0.518

Training hours in a week + working hours per day* 6.52±1.3 9.71±1.1 0.00

Degree of tinnitus
No/ Slight handicap-mild 16(94.1) 42(91.3)

1.52 (0.158-
14.686) 1.000

Moderate-severe 1(5.9) 4(8.7)

*Mann-Whitney test.
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This study showed no significant relationship be-
tween the degree of tinnitus and musicians' sleep quality 
(P=1.00). No previous research has been related to this. 
Research on tinnitus and sleep quality in the musician 
population has only examined the relationship between 
the presence and absence of tinnitus and sleep quality. 
Previous research suggests no significant difference in 
sleep quality between musicians with and without tinni-
tus [18]. Another study in patients with tinnitus showed 
a significant relationship between moderate and severe 
degrees of THI and sleep disturbance [17]. In this study, 
most musicians had very mild (42.9%) and mild (49.2%) 
tinnitus; therefore, it was possible that the degree of tin-
nitus was not enough to disturb musicians' sleep quality, 
and no significant relationship was observed between 
the degree of tinnitus and musicians’ sleep quality [19]. 

A significant relationship was observed between the 
musicians' training hours per week (P=0.000), working 
hours per day (P=0.036) and musicians' sleep quality. 
Musicians had uncertain working hours, and practice 
was part of the work. Rehearsals would increase musi-
cians working hours; therefore, they would work until 
late at night. This may affect the musician's sleep cycle, 
ultimately impacting sleep quality [15]. Years as a musi-
cian and working days per week were not significantly 
related to musicians' sleep quality. The problem of musi-

cians' sleep disorders was sleep dissatisfaction [13] and 
uncertain working hours; therefore, working days in a 
week and years as a musician did not significantly im-
pact. A possible mechanism is that the longer the time 
as a musician, the more accustomed they are to perform; 
therefore, they do not need as many hours of rehearsal, 
and the number of working hours in a day would be re-
duced compared to musicians who were still practicing 
frequently [12].

This study showed no significant relationship between 
average noise exposure and musicians' sleep quality. An-
other study that used the PSQI questionnaire to measure 
sleep quality found that the noise that was affected was 
caused by other people in the room [20]. This could be 
a factor in the different results because the noise in this 
study was due to exposure to music at work, where noise 
exposure occurred before the musician started sleeping. 

The determinant factor of musicians' sleep quality was 
the number of working hours per day (P=0.036). The 
variables involved in the multivariate analysis contrib-
uted 25.9% as risk factors for sleep disturbance (pseudo-
R-square 0.25). Other variables may not be analyzed 
further in this study, including the incidence of NIHL, 
the volume of in-ear monitors, and sleep hygiene habits 
[21]. The number of musicians' practice hours was not 

Table 7. Dominant factors associated with musician’s sleep quality

Variables P aOR (95% IK)

Degree of tinnitus 0.99 1.01 (0.08-11.62)

Amount of alcohol consumed 0.71 1.32 (0.29-5.87)

Smoking habit 0.42 0.54 (0.11-2.45)

Number of working hours in a day 0.02 0.38 (0.16-0.86)

Alcohol consumption habits 0.67 0.53 (0.03-9.54)

Use of in ear monitors 0.28 1.76 (0.62-4.96)

aOR: Adjusted odds ratio.

Table 8. Sleep quality by degree of tinnitus

Tinnitus category Number of Musicians
%

Good Sleep Quality Poor Sleep Quality

No/slight-mild 58 27.6 72.4

Moderate-severe 5 20 80
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included in the multivariate analysis due to its effect on 
changing the significance value of the other variables 
[22]. This may be due to multicollinearity between the 
variable number of working hours per day and the num-
ber of hours of practice in musicians. For musicians, 
practice is part of their work. If musicians practice be-
fore or outside performance hours, their working hours 
will increase [23]. No previous research discussed the re-
lationship between musicians' working hours and sleep 
quality. Most musicians worked at night, similar to night 
shift workers. Another study on white-collar and blue- 
collar workers showed that night shifts were associated 
with sleep disturbances [24]. Night shift workers have 
difficulty to fall asleep due to disruption of the circadian 
cycle and reduced sleep hours [24]. This mechanism may 
underlie the association between the number of working 
hours and sleep quality among musicians. Based on In-
donesian law, the maximum limit for workers to work 
overtime is 54 hours a week with a weekly break of one 
day for every six working days in a week. Hopefully, this 
could be the basis for band managers to implement break 
times and restrictions on working hours for the sake of 
musicians' health in conducting their work [25].

Conclusion

No significant relationship is observed between the de-
gree of tinnitus and musicians' sleep quality, while the 
influencing factors of musicians' sleep quality were the 
number of working hours per day. Variables of length of 
work, use of in-ear monitors, use of headsets, use of ear 
protection devices, type of ear protection devices, age, 
number of hours of practice per week, number of work-
ing hours per day, number of working days per week 
and average noise exposure are not factors that signifi-
cantly affected the degree of tinnitus in this study. This 
study had an inadequate number of samples between 
each tinnitus category when the bivariate analysis was 
performed, where several categories had several 0 cells; 
therefore, recategorization must be done in the analysis 
process. Initially, this study also used OAE to assess the 
presence of cochlear outer hair cell damage in musicians 
but was constrained by the lack of a quiet room to take 
measurements; therefore, not all subjects underwent 
OAE. Therefore, OAE results were not analyzed further.
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