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Correlation between Hearing Thresholds and Habitual use 
of Headphones/Earphones among Students of Tertiary 
Institutions in Northwestern Nigeria

1 2 3 4
Haruna, K. , Salisu, A.D. , Labaran, S.A. , Fufore, M.B.

Background: There has been ongoing concern that prolonged use of 
headphones/earphones that amplify the sound intensity can lead to noise 
induced hearing loss. This study therefore aimed at determining the correlation 
between hearing thresholds and habitual usage of headphones/earphones 
among undergraduates of tertiary institutions in Northwestern Nigeria.
Method: A cross-sectional study was conducted on young adults, who are 
undergraduate students of tertiary institutions, to assess the hearing thresholds 
of individuals who frequently use headphones or earphones. Ethical clearance 
was obtained, and participants who met specific criteria were selected. A multi-
stage sampling technique was used, and 272 participants (representing 544 ears) 
with equal number of controls were recruited. They completed questionnaires 
and underwent otoscopic examination and pure tone audiometry (PTA). Those 
having wax or foreign bodies in the ears had it removed before performing PTA. 
The data was recorded and analyzed using SPSS version 20. Frequency tables 
and variable relationships were examined to determine significance, which was 
set at a p-value of <0.05.
Result: The study involved 272 users of headphones/earphones (representing 
544 ears) and an equal number of age- and sex-matched controls. The 
participants' ages ranged between 18 and 33, with 50.4% being male. The pure 
tone average among the headphones/earphones users and the controls ranged 
from 11.0 – 43.8dB, with a mean of 20.2±6.0 and 10.6 – 43.2dB, with a mean of 
19.6 ± 4.5, respectively. More than half, 280/544 ears (51.5%) of the participants 
used headphones/earphones for over 4 years, and of these, 222/280 ears (79.3%) 
used them for 1 – 4 hours daily. Moderate volume was the preferred listening 
mode for 63.2% of the users. A moderate positive correlation was observed 
between hearing thresholds and hours of headphone/earphone use, and a weak 
positive correlation between hearing thresholds and preferred level of loudness 
(r = 0.290, p < 0.0001) while no correlation was found between hearing 
threshold and long-term use (r = 0.003, p = 0.937).
Conclusion: This study suggests that individuals who use headphones or 
earphones for prolonged periods of listening hours daily or at higher listening 
levels tend to have poorer hearing thresholds.
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INTRODUCTION
Noise–induced hearing loss (NIHL) is a 

sensorineural hearing deficit, and is also the most 
[1,2]

frequently occurring preventable disability.  It 
is a significant social and public health  

[1]
problem.  NIHL can be caused by recreational or 
occupational sources of sound. NIHL begins at 
higher frequencies (3,000 to 6,000Hz) and 
develops gradually as a result of repeated 

[3] exposure to excessive sound levels. A major risk 
factor for NIHL is prolonged, unprotected 

[3] exposure to levels of noise above 85 decibels.
High frequency noise is more damaging than low 
frequency noise and continuous noise is often 

[4]
more damaging than intermittent noise.

M a n y  s c i e n t i f i c  s t u d i e s  h a v e  
investigated the potentially harmful effects of 
noise and its consequences and many of them 
focused on the hearing damage caused on adults 
that are exposed to a noisy environment at their 

[5,6,7] working places. There are also leisure time 
activities that can produce hazardous noise levels 

[8] as well. These leisure exposures are for example 
the sound emitted by some electronic devices 
such as toys or mobile phones, the sound in 
cinemas or the music in concerts. Music players 
used with headphones is one of these leisure 
activities. The use of these devices offers a 
convenient way to listen to music at high listening 
levels as the user likes without disturbing others. 
Some of these music players are portable, for 
instance MP3 players or pocket computers and 

[9]some are not, such as HI-FI equipment.
A popular reason for the increase of users 

of music players with headphones or earphones is 
the popularity of MP3 players in the last few 
years. The reason of this success is its portability. 
As technology advanced, with greater music 
storage and longer battery life, it is possible that 
people will choose to listen for longer periods of 

[9]
time than ever before.

The use of personal audio devices is 
becoming increasingly more popular in 
educational environment as well. These portable 
devices make distribution of educational 
materials easier, particularly to students in remote 

[10,11,12] 
locations. They offer flexibility, allowing 
students to access information such as lecture 
materials at any time and while participating in 
other activities such as commuting, exercising or 

[13,14,15] doing house work. They have been 
particularly beneficial in learning languages and 

[14,16,17]music.  Currently, as many as 88% – 90% of 
teenagers and young adults report listening to 
music through earphones on personal music 

[18,19]players.

Though the period of use of earphones 
represents only a small fraction of the total annual 
hours for each subject on the average, they 
however constitute the primary source of 
overexposure among the majority of urban 

[20]
residents and workers.  Scientific studies 
suggests that these music players may cause 
hearing damage if they are not used with a degree 

[21,22] of caution. The exposure time and the 
loudness level are the main factors believed to 

[23]
influence the possible hearing damage.  With 
the increased availability and use of personal 
audio devices and mobile phones for listening to 
music and the risky behavior pattern of their use 
at high volume over long periods especially 
among the youths, the threats of hearing loss due 
to this recreational noise exposure is real. This 
study aimed at determining the correlation 
between hearing thresholds and habitual use of 
headphones/earphones among students of 
selected tertiary institutions in Northwestern 
Nigeria.

MATERIALS AND METHODS
Ethical approval for the study was 

obtained from the Health Research Ethics 
Committee (HREC) of Ministry of Health and 
Human Services, with protocol number 
MOH/ADM/744/VOL.1/467. Approval was also 
obtained from the managements of the selected 
tertiary institutions. Informed consent was 
obtained from all participants before enrolment 
and participation was voluntary. 

This was a prospective cross-sectional 
study of hearing thresholds of selected young 
adults (18 – 35 years) with prolonged 
headphone/earphone usage in selected tertiary 
institutions in Northwestern Nigeria (prolonged 
usage defined in this study as usage for at least an 
hour a day for at least 1 year). Non-
headphone/earphone users, who were matched 
for age and sex, were also recruited as controls 
from the same institutions. The study was carried 
out over nine month period, from May 2017 to 
January 2018. Those that satisfied the selection 
criteria were included in the study. 

The sample size was calculated using 
[24] 2 2

Fisher's formula:  n = Z pq/d , where n = desired 
sample size, Z = standard normal deviation 
(which is 1.96 at 95% confidence interval), p = 

[25]prevalence = 0.2 (Ogbe et al),  d = degree of 
precision at 95% confidence interval, q = 1 – p. 

2 2 2 2Thus: n = Z pq/d = 1.96 x 0.8 x 0.2 ÷ 0.05  = 
3.8416 x 0.8 x 0.2 ÷ 0.0025 = 3.8416 x 0.16 ÷ 
0.0025 = 0.614656 ÷ 0.0025 = 245.86 ≈ 246. The 
minimum sample size required for the study was 
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246 (representing 492 ears); however, to make up 
for attrition approximately 272 participants were 
recruited for the study (representing 544 ears). 

Those with chronic ear discharge, recent 
ear surgery, continuous exposure to loud noise 
other than through headphones/earphones, 
chronic medications in the last three months, 
refusal to consent and those below 18 years or 
above 35 years were all excluded from the study.

Two faculties and two colleges were 
randomly chosen from the two institutions. 
Individuals who met the inclusion criteria were 
selected from these departments, leading to a 
total of 272 participants (representing 544 ears). 
Those who answered "yes" on the prepared 
papers were given questionnaires and consent 
forms, and only those who met the selection 
criteria were recruited for the study. Non-
headphone/earphone users were also recruited as 
controls from the same institutions, using same 
selection criteria.

Following detailed explanation of the 
procedure and time commitment, structured 
questionnaires were distributed to the 
participants that elicited information on 
demographic characteristics such as age, sex, 
history of ear discharge, chronic use of 
medications, usage of headphones/earphones and 
duration per day, years of usage, repeated 
exposure to noise other than through 
headphones/earphones and preferred level of 
loudness (low, moderate, and high volume). The 
loudness level was determined by using the 
percentage of the headphones/earphones devices' 
maximum volume capacity. Low volume was 
defined as around 30% – 50% of the maximum 
volume, moderate volume fell within the range of 
50% – 70%, and high volume was considered 
anything above 70% of the maximum volume. 
Those that satisfied the selection criteria were 
given study numbers for identification which 
were also recorded on their corresponding 
questionnaires and their phone numbers were 
also collected. The participants underwent 
physical and ear examinations at their respective 
institutions. Those having wax or foreign bodies 
in the ears had it removed. Selected participants 
found to have tympanic membrane perforation, 
retracted or bulging tympanic membrane were 
excluded from the study and replaced with other 
participants randomly selected from the study 
population using the same sampling technique.

Twenty four hours after last exposure to 
noise through headphones/earphones, pure tone 
audiometry was carried out in a sound proof 
booth using a clinical audiometer (Model 
MAICO MA42, Japan) calibrated to ISO 

standard.  Modified Hughson-Westlake 
ascending technique was adopted.  Pure tone 
audiometry was done at frequencies 250, 500, 
1000, 2000, 4000, 6000 and 8000Hz for air 
conduction and at 500, 1000, 2000 and 4000Hz 
for bone conduction; this was done with patient 
comfortably seated in a sound proof booth. The 
threshold was determined based on the American 
National Standard Institute (ANSI 1978, 1986).

The pure tones were delivered via 
circumaural headphones for air conduction and 
bone vibrators for bone conduction and 
participants responded by pressing on the 
response switch. The tone presented initially at a 
decibel easily detected by the participant (at 
30dB, 1 kHz and if there is no response, this was 
increased by 10dB till there was response). The 
tone was then reduced by 10dB until there was no 
response; and then increased in 5dB until there 
was response. The lowest decibel at which 
participant consistently responded in 2/3 
attempts was then taken as the threshold for that 
frequency.

The results obtained were charted on the 
audiogram. The pure tone average for each ear 
was calculated. This was determined by 
summating the thresholds for air conduction at 
500, 1000, 2000 and 4000Hz and dividing it by 

[26]
four (4).  The average for each ear was used to 
determine the hearing level for that ear. Hearing 
loss was classified based on the WHO grading of 
hearing impairment; No impairment (≤25dB), 
Slight impairment (26 – 40dB), Moderate 
impairment (41 – 60dB), Severe impairment (61 

[26]– 80dB) and Profound impairment (≥81dB).  
Participants were classified into three (3) groups 
(A, B and C). Group A was those who have used 
headphones/earphones for 1 – 2 years, group B 
used headphones/earphones for more than 2 
years and up to 4 years and group C used it for 
over 4 years.

The data collected was analyzed using 
statistical product and service solution (SPSS) 
version 20. Qualitative data was summarized 
using frequencies and percentages, while 
quantitative variables were summarized using 
measures of central tendencies and dispersion 
(standard deviation and range). Chi-square was 
used to test for associations, and Pearson's 
correlation was used to examine relationships 
between variables. Level of statistical 
significance was set at p-value of <0.05.

RESULTS
Two hundred and seventy two 

headphones/earphones users (representing 544 
e a r s )  w i t h  e q u a l  n u m b e r  o f  n o n -
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headphone/earphone users (as controls) 
participated in this study. The age range of the 
headphone/earphone users was 18 – 33 years with 
the mean age of 22.6 ± 3.4, while that of the non-
headphone/earphone users ranged between 18 – 
35 years with mean age of 23.2 ± 4.2. Majority of 
the participants (in both groups) were in the age 
range of 18 – 23 years. There were almost similar 
proportion of males and females in both groups. 
Figure 1 shows age and sex distribution of the 
participants.

The range of pure tone average (PTAv) of 
the assessed ears of the headphone/earphone 
users and non-headphone/earphone users was 
11.0 – 43.8dB, with a mean PTAv of 20.2±6.0 and 
10.6 – 43.2dB, with a mean PTAv of 19.6 ± 4.5, 
respectively. Out of the 544 ears assessed in each 
group, 104 (19.1%) of the headphone/earphone 
u s e r s  a n d  3 8  ( 7 . 0 % )  o f  t h e  n o n -
headphone/earphone users were found to have 
hearing loss.

Table 1 provides details on duration of 
headphone/earphone usage and number of hours 
of usage per day. Out of the 280 ears (51.5%) that 
used headphone/earphone for more than 4 years, 
222 (79.3%) used them for 1 – 4 hours per day. 
Among the 144 ears (26.5%) that used 
headphone/earphone for 2 – 4 years, 116 (80.6%) 
used them for 1 – 4 hours per day. One hundred 
a n d  t w e n t y  e a r s  ( 2 2 . 0 % )  u s e d  t h e  
headphones/earphones for 1 – 2 years, and of 
these, 108 (90.0%), used them for 1 – 4 hours per 
day. There was a statistically significant 
a s s o c i a t i o n  b e t w e e n  d u r a t i o n  o f  
headphone/earphone usage and number of hours 

2
of usage per day (÷  = 14.596, p = 0.006).

Figure 2 shows details of duration (in 
years) of headphone/earphone use and degree of 
hearing thresholds. Pearson's correlation 
coefficient between duration of use of 
headphone/earphone in years and hearing 
thresholds revealed no correlation (r = 0.003) 
which was not statistically significant (p = 
0.937). However, there was a moderately positive 
correlation between hearing thresholds and hours 
of use of headphone/earphone per day, and was 
statistically significant (r = 0.468, p <0.0001) (see 
Table 2). 

Similarly, there was a statistically 
significant association between hearing 
thresholds and number of hours of usage per day 

2
(÷  = 171.837, p < 0.0001). Table 3 shows the 
hearing thresholds of the ears based on number of 
hours of daily use of headphone/earphone. 
Seventy five participants (i.e. 150 ears, 27.6%) 
preferred listening at high volume, and out of 

which, 57 ears (38.0%) had abnormal hearing 
thresholds. One hundred and seventy two 
participants (i.e. 344 ears, 63.2%) preferred 
listening at moderate volume, out of which, 45 
ears (13.1%) had abnormal hearing thresholds. 
Out of the 25 participants (i.e. 50 ears, 9.2%) who 
preferred listening at low volume, only two 
(4.0%) had abnormal hearing thresholds. Pearson 
correlation coefficient between hearing 
thresholds and preferred level of loudness 
revealed weak positive correlation, and was 
statistically significant (r = 0.290, p < 0.0001). 

Figure 3 shows details of the hearing 
thresholds and the preferred listening level. 
Similarly, of the 150 ears that preferred listening 
at high volume, 93 ears (62.0%) had normal 
hearing thresholds, 47 ears (31.3%) had mild 
hearing loss, and the remaining 10 ears (6.7%) 
had moderate hearing loss. Out of the 344 ears 
that preferred listening at moderate volume, 299 
ears (86.9%) had normal hearing thresholds, 44 
ears (12.8%) had mild hearing loss, and only one 
ear (0.3%) had moderate hearing loss. Figure 4 
gives details of preferred listening level and 
degree of hearing thresholds.

Table 4 gives details of hearing 
thresholds and ear preference. Two hundred and 
eighteen participants (i.e. 436 ears, 80.1%) 
preferred to use both ears when using 
headphone/earphone, out of these, 351 (80.5%) 
had normal hearing thresholds, and 85 ears 
(19.5%) had abnormal hearing thresholds. Thirty 
four participants (i.e. 68 ears, 12.5%) preferred 
right ear when using headphone/earphone, out of 
these, 52 ears (76.5%) had normal hearing 
thresholds and the remaining 16 ears (23.5%) had 
abnormal hearing thresholds.  Twenty 
participants (i.e. 40 ears, 7.4%) preferred left ear 
when using headphone/earphone, out of these, 
only 3 ears (7.5%) had abnormal hearing 
thresholds. There was no statistically significant 
association between hearing thresholds and ear 

2
preference (÷  = 4.388, p = 0.111).

DISCUSSION
Several studies have investigated the 

hazardous effects of headphone/earphone on 
hearing; however they have reported conflicting 

[27,28]results.  Some researchers are of the opinion 
that personal listening devices pose a risk 
whereas others claim that their effect is not so 

[27,28,29,30,31,32,33]
harmful.  In general it is agreed that 
there is some level of possible risk to hearing in 
certain conditions such as prolonged exposure  
and listening at high volume setting. With the 
increased availability and use of personal audio 
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devices and mobile phones for listening to music 
and the risky behavior pattern of their use at high 
volume over long periods especially among the 
youth, the threats of hearing loss due to this 
recreational noise exposure is real. Many studies 
have reported that prolonged exposure to 
h a z a r d o u s  n o i s e  l e v e l  t h r o u g h  
headphone/earphone use by the subjects 
p r e d i s p o s e s  t h e m  m o r e  t o  h e a r i n g  

[1,22,34,35,36]damage.
The degree of hearing loss depends on 

the individual characteristics; Genetic 
susceptibility to noise, duration of exposure, 
listening volume and type of music listened to, 
however, most studies reported mild degree of 
h e a r i n g  l o s s  a m o n g  t h e  u s e r s  o f  

[36,37,38,39]
headphones.

Mild hearing loss was the commonest 
pattern of hearing loss recorded in this study 
i r r e s p e c t i v e  o f  y e a r s  o f  u s a g e  o f  
headphone/earphone. About 90% of hearing loss 
in this study was of mild degree and this could 
partly be due to relatively shorter daily exposure 
from the headphone/earphone use noted among 
majority of the participants in this study (1 – 4 
hours per day). The finding in this study is similar 

[40]
to that reported by Suleiman et al.  that found 
92.3% of those with hearing loss to have mild 
form of hearing loss. Similarly, a Pakistan study 

[41]by Sadaf et al.  reported 73.2% of the 
participants to have mild hearing loss.

Despite the finding in this study that most 
affected participants had mild hearing loss, 
majority of the participants, however, used 
headphone/earphone for more than 4 years. There 
was no statistically significant correlation 
between hearing thresholds and number of years 
of exposure in this study. Some studies have 
reported similar findings on the poor correlation 
between hearing thresholds and duration of 

[1]
exposure in years. Manisha et al.  reported poor 
correlation between hearing thresholds and 

 [42]
duration in years. A French study by Job et al.  
found no significant correlation between hearing 
thresholds at conventional frequency range and 
duration of exposure. 

Similarly, prolonged usage of headphone 
by subjects was similarly reported by Sunny et 

[43]al.  who reported that more than 90% of 
earphone users among the students have used it 
for 3 – 6 years, but found no statistically 
significant relationship between duration of 
usage of headphone/earphone and development 
of tinnitus. 

[44]
However, Kim et al.  found a 

significant relationship between hearing 

thresholds especially at 4 kHz and duration of 
[45]exposure in years. Similarly, Aline et al.  in their 

study also found a significant correlation 
between the duration of exposure (in years) to 
personal stereo player devices and development 
of tinnitus, suggestive of early noise induced 

 hearing damage. In the same vein, Schmuziger et 
[46]

al.  showed good correlation between the 
exposure duration and auditory thresholds of 
non-professional pop/rock musicians with 
repeated exposure to loud sound levels for at least 
5 year duration. This could be due to relatively 
smaller sample sizes used in some of these studies 
a n d  t h e  s u b j e c t s  u s e d  t h e i r  
headphones/earphones for a longer duration and 
at subjectively higher levels.

There is significant correlation between 
hours of exposure to noise from personal 
listening devices and risk of hearing damage and 
researches revealed that 1 – 2 hours exposure in a 
day is enough to allow subsequent appearance of 

[47,48] 
deterrents to the individual hearing health.

[40]Sulaiman et al.  reported that the longer the 
duration of personal listening device usage as 
well as the intense levels the worse the hearing 
thresholds.

This study found a significant positive 
correlation between hearing threshold and hours 
of use of headphone/earphone in a day. This study 
showed that majority of the participants (446 
ears, 82.0%) used headphone/earphone for 1 – 4 
hours per day; out of which, 41 ears (9.2%) had 
hearing loss. Only 10 ears (1.8%) used 
headphone/earphone for more than 8 hours per 
day, out of which, 2 ears (20.0%) had hearing 
loss. Similar findings were reported by Manisha 

[1]et al.  where 65.6% of their subjects used 
headphone for 1 hour a day and only 2.0% used it 
for 4 hours. They reported a prevalence of hearing 
loss of 36.1% among the subjects. The high 
prevalence noted in their study might be as a 
result of relatively smaller sample size used in the 

[49]
study. Similarly, Carolina et al.  in Brazil 
reported 80.0% of the subjects to have used 
headphone for 1 – 2 hours a day and noted 
reduced otoacoustic emission amplitude despite 
normal pure tone audiometry. Also US studies by 

[50] [51]
Hoover et al.  and McNeill et al.  revealed that 
the participants used their listening devices for an 
average of 1 – 2 hours a day.

[41,52]Sadaf et al.  found a good correlation 
between hearing loss and hours of exposure in a 
day through headphones. Similarly, Sahoo et 

[53] [54]
al.  and Ramya et al.  in separate studies 
reported good correlation between sensorineural 
hearing loss and hours of exposure among 
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habitual mobile phone users. Hearing loss among 
participants who have relatively short daily 
duration may be due to fatigue of hair cells 

[8,55]
following exposure to loud noise.

The findings in this study, however, 
contrast with findings by other researchers who 
have reported a poor or no correlation between 

[1,42]
hearing threshold and daily exposure duration.  
Other studies however, in contrast to this study, 
reported higher number of participants using 
headphones for longer durations daily. Sadaf et 

[41]al.  in Pakistan reported that 64.3% subjects 
used headphones for 5 – 6 hours compared to only 
0.7% that used it for 1 – 2 hours a day. The authors 
pointed out that even though 75.0% of the 
participants in their study have some knowledge 
about the dangers of noise to hearing, they are not 
applying protective measures such as short 
listening duration. In their study 66.6% of those 
that used headphone/earphone for 1 – 2 hours a 
day had mild hearing loss while 77.7% of those 
with 5 – 6 hours daily exposure to personal music 
device through headphone/earphone had mild 
hearing loss. In this study, 93/104 ears (89.4%) of 
the affected participants had mild hearing loss, 
and majority of them, 57/93 (61.3%) used 
headphones/earphones for 4 – 8 hours daily.

[56]Fontana et al.  found bilateral notched 
audiograms in participants with 6 – 10 hours daily 
exposure to media players. It is believed that 
prolonged daily exposure to loud noise results in 
to hair cells getting exhausted and unable to have 
enough time for recovery resulting in hearing 

[26,57]
loss.

This study found weak positive 
correlation between hearing threshold and 
preferred level of loudness, and was statistically 
significant. Almost all the participants with 
hearing loss in this study, 98.1% preferred 
listening at moderate to high volume, suggestive 
of increase risk of hearing damage with higher 

[1]listening levels. A study by Manisha et al.  
showed a good correlation between the hearing 
thresholds and preferred level of loudness. 

[58]
Montoya et al.  reported statistically significant 
relationship between exposure to loud sound 
levels from MP3 use and subsequent 
development of hearing loss.

[59]However, in contrast, Epstein et al.  
found no correlation between sound pressure 
levels and hearing loss. In their study, though a 
relatively small sample size was used when 
compared to this study, the study was however 
more objective with measurement of listening 
level recorded and measured. Then the average 
threshold was estimated using the measured 

listening level.
It has been suggested that ambient noise 

level may play a role in the choice of listening 
levels of individuals. It is possible that the 
environmental noise level in the tertiary 
institutions may have influenced the preferred 
listening levels of the participants' studied. 

[50]
Hoover et al.  reported that more than 90% of 
the university students preferred louder volume 
than the background noise when using personal 
music device.

The finding in this study is similar to 
[60]

findings in Jos in a study by Chagok et al.  where 
t h e  s o u n d  p r e s s u r e  l e v e l s  o f  
headphones/earphones were measured 
immediately after use by the students and 62.9% 
of the participants were over exposed to moderate 
to high sound pressure level. Similarly, Aline et 

[45]al.  in Brazil found that participants in the study 
 

listened to their MP3 at high volume. The study 
showed notching at 6 kHz despite normal air 

[38]
conduction threshold. Hodgetts et al.  noted that 
noisy environment significantly affects the 
preferred listening level which is in the range of 

[61]
moderate to high volume. Wong et al.  reported 
a preference sound level by the users of personal 
music devices to be in the range of 50 – 120dB.

The limitation for this study was that the 
sound delivery into the ear by headphone use may 
not be of same intensity as earphone use for any 
given preferred listening level, this study 
however did not differentiate between whether a 
participant uses a headphone or an earphone. 
Another limitation of this study was that we did 
not differentiate between the use of noise-
cancelling headphones and the regular 
headphones.

CONCLUSION
This study suggests that individuals, who 

use headphones or earphones for prolonged 
periods of listening hours daily or at higher 
listening levels, are more likely to experience 
poorer hearing thresholds. Therefore, it is 
important to develop safe listening habits and 
exercise responsible electronic device usage to 
safeguard the auditory system. 
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Table 1: Duration of headphone/earphone usage and number of hours of usage per day 

 Use of Headphone/earphone per hour per day 

Duration of 
HP/EP use 

1 – 4 hours >4 – 8 hours >8 hours ÷2 P-value 

1 – 2 years 108 ears (90.0%) 12 ears (10.0%) 0 ears (0.0%) 14.596 0.006 
>2 – 4 years 116 ears (80.6%) 28 ears (19.4%) 0 ears (0.0%)   
>4 years 222 ears (79.3%) 48 ears (17.1%) 10 ears (3.6%)   
Total 444 90 10   

HP/EP = headphone/earphone 

 
Table 2: Pearson’s correlation coefficient between hearing thresholds and hours of usage  
of headphone/earphone per day  

  Hearing thresholds Hours of daily use 

Hearing thresholds Pearson correlation 1 0.468 
 Sig. (2-tailed)  0.000 
 N 544 544 
Hours of daily use Pearson correlation 0.468 1 
 Sig. (2-tailed) 0.000  
 N 544 544 

 

 
Table 3: Hearing thresholds versus number of hours of daily use of headphone/earphone 

 Hearing Thresholds 

 Normal (=25dB) Abnormal (>25dB)   

Hours of usage 
per day 

No. of ears Percent No. of ears Percent ÷2 P-value 

1 – 4 hours 405 90.8% 41 9.2% 171.837 <0.0001 
>4 – 8 hours 27 30.7% 61 69.3%   
>8 hours 8 80.0% 2 20.0%   
Total 440  104    

 

 
Table 4: Ear preference for headphone/earphone use versus hearing thresholds 

 Hearing Thresholds 

 Normal (=25dB) Abnormal (>25dB)   

Ear Preference No. of ears Percent No. of ears Percent ÷2 P-value 

Right ear 52 76.5% 16 23.5% 4.388 0.111 
Left ear 37 92.5% 3 7.5%   
Both ears 351 80.5% 85 19.5%   
Total 440  104    
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Figure 1: Age and sex distribution of participants (subjects and controls) 

 
Figure 2: Duration of headphone/earphone use and degree of hearing thresholds 
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Figure 3: Preferred listening volume and hearing thresholds  

 
Figure 4: Preferred listening level and degree of hearing thresholds 
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