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Abstract
Introduction: The ear can be damaged by excessive noise levels. Noise can arise from variety of occupational/
recreational sources causing tinnitus, hearing loss and hyperacusis. The use of different types of ear phones for
entertainment has become very common/fashionable among our youths. Objectives: This research aims to determine
the prevalence of use of ear phones for entertainment and the prevalence of subjective tinnitus in students in an
urban university setting; and the relationship between the two. Methods: This is a descriptive, cross sectional study
of students of the college of medicine, University of Lagos, Nigeria from January to April 2012. A total of 388 willing
participants (203 males, 185 females) were recruited by stratified random sampling from the 14 student hostel blocks.
A self administered questionnaire was used. Data collected was analyzed using SPSS version 17.0.1. Results and
Conclusion: The prevalence of earphone use among the students and subjective tinnitus was 95.6% and 20.6%
respectively. More than 90% of the ear phone users had duration of ear phone use of duration of 3 to 6 years.
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undergraduates, more time is spent on listening to
devices for entertainment: radios, televisions, iPods,
laptops and others13. There is dearth of research on the
level and nature of usage of PSPs in the youths and
the effects of such pleasure sounds on the ear in our
environment. This study on tinnitus in students will help
to explain any association between recreational noise
exposure and tinnitus in our environment. It will also form
a baseline data for further research in understanding
tinnitus in young people in developing countries.

INTRODUCTION
Tinnitus is an abnormal perception of sound in
the absence of an external mechanical or electrical
stimulation1. It is a common symptom in otological
pathologies suggesting an abnormality in perception
which may be subjective or objective. There are otogenic
(local) and systemic causes of tinnitus2. For forty three
percent of tinnitus sufferers, there is no known cause for
their suffering - idiopathic3. For some people, tinnitus may
be caused in part, by noise exposure3. Majority of cases of
tinnitus with known causes involving the cochlea include:
age-associated hearing loss, noise-induced hearing loss,
head/ear trauma, disorders of endolymphatic hydrops,
cochlear vascular deficiency and viral infection2.
Global prevalence of tinnitus is 10% to 33% among
adult population3,4. The prevalence of tinnitus increases
directly in persons with high frequency hearing loss;
although, the association between severity of tinnitus
and degree of hearing loss is very weak1. Tinnitus is
a frequent accompanying symptom in noise induced
hearing loss2. Otoscopy in such a person usually reveals
a normal tympanic membrane (unless the patient has
had previous middle-ear disease) and the audiogram will
often show a dip at around 4-6 kHz in the early stages5.
The ear is a sound-sensitive organ that can be
damaged by excessive noise levels6. However, there is
biological variability such that individuals are not affected
equally by the same level of noise exposure7. Male
gender and increasing age appear to have a positive
influence on susceptibility7. However; with increasing
noise levels above 90 dB SPL a greater proportion
of any exposed population will exhibit pathological
changes7. Excessive loud sounds (noise) can arise from
a variety of occupational and non occupational sources.
Occupational sources are factory machinery, generators,
building sites and high-impact tools. Non occupational
sources include shooting, home power tools, discos and
personal stereos.
Close coupling of sound to the ear when using a
personal stereo player (PSP) has caused considerable
discussion and concern from as early as 1980 in developed
countries regarding the effects on hearing/ear from regular
use of PSPs8-12. Young adults from anecdotal sources,
are fond of noise exposure arising from social exposure,
especially use of ear phones for prolonged hours. A
population based survey of 18-25 year olds in Nottingham
(UK) was done that revealed that listening to various
devices comprised 58% of the total average leisure-time
activity13 94.3% of Korean adolescents used personal music
players14, 66.7% of college students used iPods in USA15.
Studies on hearing loss and tinnitus have often
been based on occupational noise exposure. With
increasing media exposure by young people like

Objectives
The objectives of this study are to determine the
prevalence of the use of ear phone and subjective tinnitus
among the students, and the relationship between the
occurrence of tinnitus and use of ear phones in these
students.

MATERIALS AND METHODS
This is a descriptive, cross sectional study of
students of the college of medicine, University of Lagos,
Nigeria aged 16-35 years; from January to April 2012. The
calculated sample size was three hundred and eighty eight
using the Fisher16 formula at a prevalence rate of 30%4,5 with
degree of accuracy of 0.05 and non response rate of 20%.
Participants (203 males, 185 females) were
recruited by stratified random sampling from 14 student
hostel blocks. Inclusion criteria were being resident in
medical students’ hostel, with no active ear disease and
giving informed consent. Ethical approval was obtained
from the ethics committee of Lagos University Teaching
Hospital (LUTH). A self administered questionnaire was
used. Data collected was analyzed using SPSS version
17.0.1 - Dec 2008. The results were displayed as tables
and tests of association were done at p value of ≤ 0.05
for significance.

RESULTS
The age range was 16-35 years with a mean age of
21.7 ± 2.6 SD years. The gender and age distribution of
the sample population is shown in Table 1.Fifty one point
eight percent (51.8%) of the studied population were males
and 48.2% were females; giving a ratio of 1.1: 1. The peak
age group was 20-23 making up 57.7% of population.
The prevalence of ear phone use was 95.6%, and
that of tinnitus was 20.6% in this study. Of those that had
tinnitus, 93.8% use ear phones (Table 2). 20.2% of ear
phone users and 29.4% of non ear phone users had
tinnitus (Table 2). Tinnitus was commonest in students
that used both ear insert ear phone and head set (32.5%),
though those that used ear insert only recorded higher
tinnitus prevalence (19.7%) than those that used only
head set (12.2%) - Table 3.
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Table 1. Gender and age distribution.
Gender

Table 4. Associations of tinnitus with duration of ear phone use.

Frequency (%)

Age Group

Frequency (%)

Male

201 (51.8%)

16-19

76 (19.6%)

Female

187 (48.2%)

20-23

224 (57.7%)

24-27

79 (20.4%)

28-31

7 (1.8%)

32-35
Total

Total

388 (100.0%)

Tinnitus
Present

Tinnitus
Absent

χ2

Fisher’s
exact

< 1-3

37 (20.0%)

148 (80.0%)

1.159

0.984

> 3-6

21 (22.2%)

74 (77.9%)

2 (0.5%)

> 6-9

2 (15.4%)

11 (84.6%)

388 (100.0%)

> 9-12

2 (18.2%)

9 (81.8%)

> 12-15

0 (0.0%)

1 (100.0%)

> 15-18

1 (25.0%)

3 (75.0%)

Total valid

63

246

1.564

0.945

Duration of ear phone
usage (Hrs/day)

Table 2. Prevalence of tinnitus and ear phone use.
Presence of tinnitus in
last one month (%)

Total

Duration of ear phone
usage (Yrs)

Yes

No

Use of ear phones

75

296

371 (95.6%)

1-3

36 (18.9%)

154 (81.1%)

Non use of ear phones

5

12

17 (4.4%)

4-6

22 (22.7%)

75 (77.3%)

80 (20.6%)

308 (79.4%)

388 (100.0%)

11 (84.6%)

Total

Chi-square χ = 0.84; Degree of freedom (df) = 1; P value = 0.36.
2

Table 3. Associations of tinnitus with type/loudness of ear
phone.
Tinnitus
Present

Tinnitus
Absent

χ2

Fisher’s
exact

57 (19.7%)

233 (80.3%)

5.141

0.082

Head set

5 (12.2%)

36 (87.8%)

Both

13 (32.5%)

27 (67.5%)

75

296

0 (0.0%)

2 (100.0%)

1.281

0.874

Total valid
Subjective loudness
of device
Whisper
Low

11 (18.6%)

48 (81.4%)

Talking

39 (19.4%)

162 (80.6%)

Shout

18 (21.2%)

67 (78.8%)

Car horn

6 (27.3%)

16 (72.7%)

Total valid

74

295

2 (15.4%)
2 (18.2%)

9 (81.8%)

13-15

0 (0.0%)

1 (100.0%)

16-18

1 (25.0%)

3 (75.0%)

Total valid

63

253

as shown in Table 2; a similar finding of 22% in Paraná,
Brazil17 of a young population (average age of 29).
This finding lies within the limits of global prevalence of
tinnitus among adult population of 10% to 33%3,4. A study
on tinnitus in the elderly in Nigeria5 showed a higher
prevalence rate of 41.9% in those aged 80 + years. Aside
from the dissimilarity in age of both sample population,
this difference could also be attributed to health conditions
not found in this study population such as hypertension.
The use of ear phones in this study had a
prevalence rate of 95.6%, which is high (Table 2). This
finding agrees with a study in Korea, where 94.3%
of adolescents were found to use personal music
players14. A population based survey of 18-25 year olds
in Nottingham (UK) found a lower prevalence rate of
earphone usage of 43.6%13. This could be because that
study was community based for all ages of randomly
selected 5850 households in Nottingham area. However,
for teenagers aged 13-19 (mean age of 16.1), a younger
group, they found a prevalence rate of 86.1%13. In USA,
66.7% of college students used iPods15.
This study showed that the most common type of
earphone used was insert type - “in the ear” (Table 3); as
also found in UK13 and Korea14. It could be because of
better appearance and cheaper price of the insert type
of ear phones. Tinnitus was commonest among users
of both “in the ear” and head set types of ear phones
(32.5%) but there was no statically significant difference
in the prevalence rate of tinnitus among the various
usage groups (Table 3). Researchers have found “in the
ear” type of ear phones to be more hazardous than the

Type of Ear phone
In the ear/ear insert

7-9
10-12

While 54.5% listened to PSPs with ear phones at
subjective sound level of talking, 23% at shouting level
and 6% at car horn level, 19.4%, 21.2% and 27.3% of
each group respectively had tinnitus (Table 3). 91.5% of
the respondents used ear phones for < 1-6 hours/day
while 60.8% used for < 1-3 hours/day. Likewise 90.8%
of the study had used ear phones for 1-6 years while
60.1% had used it for 1-3 years (Table 4). There was no
statistical significant association between the duration of
ear phone use in hours/days and prevalence of tinnitus.

DISCUSSION
A prevalence of subjective tinnitus of 20.6% was
found in this study (average age of 21.7 ± 2.6 SD years)
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head set type10-12. This is attributed to greater coupling
of sound to the ear in this kind of ear phones.
A significant difference in prolonged MP3 user
listening patterns was found between respondents who
had experienced tinnitus and those who had no tinnitus
in USA among 28 university students18. This was not so
in this study as most participants used ear phones and
at similar durations. As such, no statistical significant
association was found between occurrence of tinnitus
and either the type of earphones used, or subjective
loudness level of used device or duration of earphone
use in hours/years (Table 3). Most of the participants
in this study used “in the ear” type of earphones at
subjective loudness level of normal / talking (60 dB SPL19)
for duration of use of > 1-3 hrs/day or 1-3 yrs (Table 4).
This listening pattern, being below 85dB/8hrs per day,
explains why tinnitus was not reported more by ear
phone users. Researchers in Australia20 also found no
significant association between years of use or exposure
from personal stereo players and self- reported tinnitus.
Exposure to loud noise is one of the main causes
of tinnitus. Loud noise may arise from recreational activity
or pleasure, like using music players regularly. Some
researchers have found that prolonged exposure to
loud pleasure sound over a long period causes hearing
related symptoms like hyperacusis, tinnitus and dullness
of hearing15,21-23. From this study, it can be inferred that
most of the participants did not use earphones long
enough or loud enough for such effects; i.e. below
85dB/8hrs per day.
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CONCLUSION/RECOMMENDATION
There was a high prevalence of ear phone
use (95.6%) among the students. Nevertheless, the
prevalence of subjective tinnitus of 20.6% among the
students was within limits of global prevalence of tinnitus.
Insert/in the ear and head set types of ear phones were
commonly used for durations of < 1-6 hours/day or 1-6
years. No statistically significant associations were found
between the presence of subjective tinnitus and either
the use of ear phones, or the type of ear phone used or
duration of use. Further multi-centre cohort studies to
fully assess tinnitus in the young population is therefore
recommended.
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