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ABSTRACT 
Background: Personal listening devices (PLDs) include all electronic gadgets that allow users to 

listen to audio uninterrupted for prolonged periods without disturbing the people around. PLDs 

are used by youngsters not only to listen to recreational music, but also to hear audio books, 

online videos and for online educational programs specifically in the current COVID 19 

pandemic scenario.  

Objectives: To assess the pattern of usage of personal listening devices and the knowledge of its 

harmful effects among students of professional colleges in central Kerala. 

Materials & Method: A cross sectional study was conducted on 363 students of a   private 

medical and engineering college in central Kerala using a semi-structured questionnaire. 

Result: Out of total 363 students who gave consent for study, 77% of medical students and 56% 

of engineering students were PLD users. The students used PLDs for both educational and 

recreational purposes (mainly gaming). Earphones/in ear devices were used by 52% of the 

students. There is predominance in the number of students who have been using PLDs for 2-5 

years (54.3% medical and 37.2% engineering) and currently using it 3-5 days per week for more 

than 4 hours per day. 63% of students listen to more than 50% volume of the device and 80% of 

the users increase the volume in a noisy environment.  35% of the medical students and 37% of 

engineering students clean their PLDs frequently.  Only a few students (13%) share their 

earphones, but most students (60%) do not clean it before sharing. 

Although medical students were able to correctly answer most of the knowledge questions better 

than the engineering students, it was found that only 24.4% of the medical and 10.1% of the 

engineering students knew that the highest safe exposure level is 85dB of sound up to a 

maximum of 8 hours. 

Keywords: Personal listening devices (PLDs), knowledge, professional college students, 

Central Kerala. 

Corresponding Author: Dr Anuradha K, Associate Professor, Department of Community 
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INTRODUCTION 
World Health Organization estimates that 1.1 billion teenagers and young adults are at risk of 

hearing loss due to the unsafe use of personal listening devices (PLDs) and exposure to 

damaging levels of sound at noisy entertainment venues.  Of these, about 50% of teenagers and 
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young adults between 12 and 35 years in middle- and high-income countries could be exposed to 

unsafe levels of noise following the use of PLDs and 40% may be exposed to potentially 

damaging sound levels during social leisure activities.
 [1]

 

PLD's include all electronic gadgets that allow users to listen to audio uninterrupted for 

prolonged periods without disturbing the people around. Rapid development of electronic 

technology has increased access to PLDs across all age groups and in addition, PLD users have 

changed the device they use from a portable CD player, MP3 player or iPod to a smartphone 

with a free MP3 player function.
 [2]

   

In India from 2001 to 2008, personal music player use rose fourfold, from 18.3% to 76.4% and 

high-frequency hearing loss increased from 12.4% to 19.2% during these years. According to the 

Indian Council of Medical Research, hearing impairment is on the rise in India, and 1 out of 

every 12 people is a victim. Nearly 6.3% of the Indian population suffers from progressive and 

acute hearing loss. The rise in hearing impairment may be life style related. It may be temporary 

or permanent and may range from mild to profound in degree.
 [3]

 

When people are exposed to harmful noise for a prolonged duration of time, the hair cells present 

in the inner ear are damaged causing Noise-Induced-Hearing Loss. The hair cells (sensory cells) 

convert sound energy into electrical signal which reaches the auditory processing center in the 

brain. Once damage is caused to these cells, regeneration is not attainable.
 [1]

 

Studies have indicated that prolonged exposure up to 60% of maximum volume for more than 1 

hour can cause noise-induced hearing loss. This can help in formulating safe guidelines for the 

PLD use. However, it is important to explore whether PLD users follow such guidelines or still 

indulge in risky listening practices.
 [1]

 

Safe listening refers to listening behavior that does not put an individual’s hearing at risk. The 

highest safe exposure level is considered to be 85 dB for up to a maximum of 8 hours or 100dB 

for less than 15 minutes. The output of personal audio devices may range from 75 dB to as much 

as 136 dB. The risk of hearing loss depends on the level (loudness), duration (time period) and 

frequency of exposure to loud sounds.
 [1]

 

Apart from hearing loss, noise exposure also has other non-measurable effects such as 

irritability, insomnia, inability to concentrate, learning disabilities, anxiety, lowered academic 

performance, etc.
 [1]

 

Exposure to loud sound is also of concern with respect to road safety for pedestrians, motorists 

and cyclists. The number of people using media players while driving, cycling or walking has 

risen, resulting in less safe road-use behavior. These devices are a source of distraction and can 

affect the individual’s responses and compromise road safety. It is reported that listening to 

music, particularly when earbuds are used, worsens auditory perception.
 [1]

 

There is a dearth of literature regarding PLD use among professional college students. This study 

has been conducted to assess the practice of medical and engineering students regarding PLD use 

and their knowledge and perceptions on its hazards. Medical students being future health care 

providers, it becomes imperative to know their perceptions, practices and deleterious outcome 

after prolonged PLD usage, as this will influence their approach regarding this emerging 

problem. Our study is also targeted in this current situation of COVID-19 pandemic where the 

usages of PLDs are high. 

Objectives 

 To assess pattern of usage of personal listening devices and the knowledge of its harmful 

effects among students of a private medical and engineering college of Central Kerala. 
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 To compare pattern of usage of personal listening devices and the knowledge of its harmful 

effects between students of a private medical and engineering college of Central Kerala. 

 

MATERIALS AND METHODS 
Study Design: Cross-sectional study 

Study Area 
The study was conducted at a private medical college and engineering college in   central Kerala 

where 420 undergraduate medical students and 350 undergraduate engineering students 

respectively are studying. All undergraduate students who gave consent and were willing   to 

answer the questionnaire through google form were included.  

Sample Size 
A sample size of 330 was calculated taking into account the expected proportion of PLD use 

among students as 75% based on previous studies
 [4]

, with a precision of 5% and 95% confidence 

interval and taking into account a nonresponse rate of 10%. 

Sampling Method: Convenient Sampling 

Study Duration: One month i.e., October 2020  

Study tool: Study tool used for data collection was a semi-structured   questionnaire containing 

three sections. Section A consists of socio-demographic details, section B consists of pattern of 

use of PLDs and section C consists of knowledge on PLDs. Assessment of knowledge was done 

by giving scores to the five questions of' knowledge on PLDs. Each correct response was given 

one mark and wrong response zero mark. Students who got three marks and above score was 

categorized as having good knowledge and students with two marks and below scores as poor 

knowledge. 

Data Collection: The questionnaire was sent to students as google forms with its link put in their 

WhatsApp group and e mail. The students responded to the questionnaire within three days.   

Statistical Analysis 
Collected data was entered in MS EXCEL and analyzed using SPSS version 20 Software. 

Descriptive statistics was expressed as frequencies and percentages. Chi- square test/Fisher exact 

test was used to test the association between variables studied. p value <0.05 was considered as 

statistically significant. 

Ethical Consideration 
Students were explained details of the study and written informed consent was obtained from 

them. Confidentiality was maintained through anonymity of the questionnaire. Permission was 

taken from concerned authorities of  the colleges. 

 

RESULTS 
Out of 374 students who participated, 11 students did not give consent. From the medical stream 

we got 234 responses and from the engineering stream we got 129 responses.  Hence  the final 

sample size obtained was 363.  The mean age of the study population was 21.22 years with a 

standard deviation of 1.45 years. Males comprised  33.3%   and females 66.6%.    
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Figure 1: Use of personal listening devices (n= 363) 

Figure 1 shows that, out of the 234 medical students, 180 (77%) students use PLDs while out of 

129 engineering students, 72 (56%) students use PLDs. 171 medical and 63 engineering students 

stated that they used it for both educational and recreational purposes. Figure 2 shows the various 

types of PLDs used by the professional college students. 

 

 
Figure 2: Type of PLDs used: (multiple response) 

 

Table 3:  Usage of PLDs along with other activities 

Activities Medical (N=180) 

n (%) 

Engineering 

N=72 

n (%) 

Total 

(N= 252) 

n (%) 

Driving Yes 15 (8.3%) 17 (23.6%) 32(12.7%) 

Cycling Yes 25 (13.9%) 21 (29.2%) 46(18.3%) 

Sleeping Yes 56 (31.1%) 23 (31.9%) 79(31.3%) 

Walking on street Yes 75 (41.7%) 40 (55.6%) 115(45.6%) 

Gaming Yes 109 (60.6%) 50 (69.4%) 159(63.1%) 
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Table 3 illustrates that   medical students and   engineering students use PLD during gaming. 

PLDs are also used   while driving, cycling and walking on streets. 

Majority of the participants reported that they   used PLDs to be isolated with themselves,  or   to 

hear loudly. Only 6 medical and 3 engineering students use it to be fashionable. 

 

Duration of usage of PLD 

Duration of usage of PLD Medical (N=180) 

n (%) 

Engineering 

(N=72) 

n (%) 

Total  

(N=252) 

n (%) 

 

Years 

<2 23 (12.8 %) 10 (13.9 %) 33(13.1%) 

2-5 116 (64.4 %) 40 (55.5 %) 156(61.9%) 

6-10 33 (18.3%) 19 (26.4 %) 52(20.6%) 

>10 8 (4.5%) 3 (4.2 %) 11(4.4%) 

Days per week <2 3 (1.7%) 3 (4.2 %) 6(2.4%) 

3-5 50 (27.8 %) 21 (29.2 %) 71(28.2%) 

6-7 127 (70.5 %) 48 (66.6 %) 175(69.4%) 

Hours per day:

  

≤1 14 (7.8 %) 10 (13.9 %) 24(9.5%) 

1-4 91 (50.5 %) 38 (52.8 %) 129(51.2%) 

>4 75 (41.7 %) 24 (33.3 %) 99(39.3%) 

Continuous use 

in hours 

< 0.5 36 (20 %) 8 (11.1 %) 44(17.5%) 

0.5-1.5 103 (57.2 %) 40 (55.6 %) 143(56.7%) 

> 1.5 41 (22.8 %) 24 (33.3 %) 65(25.8%) 

 

Table 1 shows the duration of usage of PLDs .  majority of students were using PLDs for 2 to 5 

years,   for 7 days in a a typical week.   1 to 4 hours  ina typical day. Majority of students 

reported using PLDs continuously for 0.5 to 1.5 hours. 

   

  
Graph 5: Distribution of PLD usage at more than 50% of device volume 

 

 

 

 

61% 

39% 

Medical (n=180) 

Yes

No
67% 

33% 

Engineering (n=72) 

Yes

No

ISSN: 2515-8260, Volume 09, Issue 08, 2022



European Journal of Molecular & Clinical Medicine 

 

2045 
 

Table 7: Knowledge of medical and engineering students on Personal Listening Devices 

(PLDs) 

 

Knowledge questions 

Correct responses  

Medical 

n=234 

n (%) 

Engineering 

n=129 

n (%) 

Total 

n = 363 

n (%) 

Do you think 

prolonged use of PLD 

can lead to hearing 

loss? 

Yes 164 (70.1%) 55 (42.6%) 219 

(60.3%) 

What is the term used 

for ringing in ear 

Tinnitus 199 (85%) 61 (47.3%) 260 

(71.6%) 

What is the 60-60 

rule? 

Listening to 

less than 60 

minutes per 

day at a 

volume of 

60% 

122 (52.1%) 52 (40.3%) 174 

(47.9%) 

What is the highest 

safe exposure level? 

85dB Up to 

a maximum 

of 8 hrs. 

57 (24.4%) 13 (10.1%) 70 (19.3%) 

What is the safe 

duration of exposure 

to a sound level of 

100dB (High 

volume)? 

<1 hr. 

134 (57.3%) 54 (41.9%) 188 

(51.8%) 

 

 

Table 8: Comparison of Knowledge level of medical and engineering students on Personal 

Listening Devices (PLDs) 

 Knowledge level Medical (N=234) 

n (%) 

Engineering 

(N=129) 

n (%) 

Total 

(N=363) 

n (%) 

p value 

Good 154 (65.8%) 35 (27.1%) 189 (52%) χ2= 49.851 

p = 0.000* 
Poor 80 (34.2%) 94 (72.9%) 174 (48%) 

 

Table 9: Perceptions and Awareness regarding the use of PLDs  

Perception and awareness Medical 

 N=234 

n (%) 

Engineering 

N=129 

n (%) 

Total  

N = 363 

n (%) 

Do you want to study and learn more 

about potential hearing loss 

associated with using PLD? 

Yes 194 (82.9%) 71 (55%) 265 (73%) 
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Do you think newspapers and other 

social media should do more 

awareness about risk of hearing loss 

from PLD usage? 

Yes 202 (86.3%) 104 (80.6%) 306 (84.3%) 

Do you agree to change your usage 

pattern for PLD after scientific 

evidence suggests its usage at higher 

volume causes hearing loss? 

Yes 214 (91.5%) 103 (79.8%) 313 (87.3%) 

Should PLD manufacturers build 

output limiters in their players to 

prevent? 

Yes 

 

160 (68.4%) 75 (58.1%) 235 (64.7%) 

 

DISCUSSION  
In our study 93% students were between 18 to 23 years of age and the mean age was 21.22±1.45. 

There were 121 (33%) males and 242(67%) females.  

Our study showed a high prevalence of PLD use among medical students i.e., 77%   whereas 

only 56% engineering students used PLDs. This is consistent with results of Asghar Mohammed 

poorasl et al (86.4%) 
[12] 

done among medical students in Iran. Wandadi et al 
[16]

 got a higher 

prevalence of PLD use (91%) among medical students of Iran. In our study, we got an 

association between PLD use and gender among medical students. The difference between male 

and female use of PLDs was found to be statistically significant. (p<0.05) 

 In the present study we found that 93% of the students were using PLDs for both recreational 

and educational purpose. Our study reported usage of PLDs during certain other activities like 

gaming, driving etc. 109(60.6%) medical and 50(69.4%) engineering students used PLDs during 

gaming. They also used it while driving, cycling, and walking on street which can potentially 

compromise road safety. In our study 6.4% of medical students and 13.2% of engineering 

students use PLDs while driving. Whereas in a study conducted in Delhi by Basu et al 
[6]

 24% of 

students were using PLDs while driving. Study done by Gupta et al showed that 70% were using 

PLDs while cycling. 
[11]

 But in the present study, only 10.7% of medical students and 16.3% of 

engineering students use PLDs during cycling. Such behavior is particularly risky under Indian 

traffic and road conditions which mostly lack dedicated cycling tracks. Our study showed that 

32.1% medical and engineering students used it while walking on streets which contradicts 

results of Basu et al 
[6]

 (66.8%). In our study 31% of medical and engineering students were 

using PLDs while sleeping which is higher than results of Rekha et al 
[4]

 where only 22.5% 

students used PLDs while sleeping. 

 Most of the respondents in our study preferred earphones (76%), and among these the 

preference was for in ear type, consistent with results of Rekha et al 
[4 ] 

and Sachdeva et al 
[10]

. A 

study conducted in Pennsylvania 
[17]

 revealed that majority (86.7%) of the participants use the 

ear bud type of PLDs. Similar findings were reported in other studies. 
[18],[19]

 This could be 

attributed to the simple fact that most of the commercially available MP3 players, mobile phones 

etc. come equipped with ear phones rather than head phones. Also, earphones are more portable 

and easily stocked as compared to headphones. It is seen that listeners using   earphones are more 

at risk, because they fail to attenuate high ambient noise levels and necessitate increasing volume 

for acoustic enjoyment. 
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Majority of students in this study reported that they use PLDs to hear loudly and to isolate 

themselves from others. In a study conducted by Ansari et al 49.6 % participants stated that they 

listened to very loud volume of music.
[12]

 

In our study half the students used PLDs for more than 1 hour/day which is higher than the 

results of Ceepa Ann Thomas et al 
[5]

 done among medical students in Trivandrum (44%) but 

less than results obtained in the study done in Mangalore
[8]

 where 77.7% used PLDs for < 1 

hour/day. These results are contrary to results got by Basu et al
[6]

 where 65.2% of the participants 

were using PLDs for ≤1 hour/day. 

Our study showed that 61% of students used PLDs more than 50% volume level of the device. 

This result is consistent with a study conducted by Kannan et al
[7]

 in which 63.15% students 

used >50% of volume but contradicts the results of study conducted by Rekha et al 
[4]

 and Basu 

et al 
[6]

 which showed that only 20% students used > 50% of device volume. It has been stated 

that regular use of PLDs more than 50% volume may have an impact on hearing.  

Among the study population, 34.6% medical students and 27.1% engineering students cleaned 

their earphones frequently. Study conducted at Chandigarh showed that 51% students cleaned 

their earphones before using.
[10]

 

Out of 252 respondents, 12% students shared their earphones frequently contrary to the results of 

study conducted at Chandigarh where 49% of students shared their earphones.
[10] 

The risk of ear 

infection and bacterial transfer is much higher with in-ear earphones.  

In our study medical students had better knowledge than engineering students and the results 

were statistically significant (p=0.000). Medical students are expected to possess better 

knowledge of adverse effects of PLD usage. However, knowledge regarding the highest safe 

exposure level to sound was poor in both the groups.  Only 24% medical and 10% engineering 

students knew that it was 85dB up to a maximum of 8 hours. Medical students (85%) were aware 

of the term ringing in the ears, but 53% of the engineering students did not know about the term. 

Therefore, it may happen that even if the students feel ringing in the ears, as they aren’t aware 

about it, they may neglect the same. 

Regarding the perceptions and awareness of the students about the PLDs, most of the 

respondents opined that they want to learn more about potential hearing loss associated with 

using PLD through newspapers and other social media and they were ready to change their usage 

pattern if it was harmful to them. 

In the present study students reported certain perceived effects due to the use of PLDs like 

headache (58%), irritability (38%), ear wax build-up (36.1%), lack of concentration (32%), 

wetness of ear canal (25%), migraine (17%), poor academic performance (15%) and ringing in 

ear (16%). Hearing loss (7%) and roadside accidents (4%) were also reported by few students. 

This data is supported by studies done in Trivandrum 
[5]

 and Hyderabad 
[20]

. Odds ratio was done 

to assess the perceived effects of listening to PLD associated with PLDs usage more than one 

hour /day. Headache was reported more in PLD users of >1 hour/ day i.e..  PLD users >1 

hour/day are 2.463 times more at risk than PLD users<1 hour/day and this finding was 

statistically significant (CI -1.035-5.867 and p=0.041).   

 

CONCLUSION 
Our study shows that almost 80% of medical and 60%of engineering students uses personal 

listening devices. Medical students show a risky pattern of usage of PLDs as compared to 

engineering students both in usage and also in terms of volume i.e., above the safe levels for 

prolonged periods. Many respondents also have experienced various harmful effects of PLDs. 
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Recommendations 
It is the need of the hour to motivate youngsters to change their patterns of using PLDs. PLD 

manufacturers should include options for volume limiting and parental volume control. Each 

device shall provide the user with personal usage information, personalized messages and cues 

for action, general information on safe listening. An audiometric evaluation and medical 

consultation can be done for students with ear problems. 

Limitations 
We have not evaluated the students who reported ear problems and hearing loss due to time and 

financial constraints. As we did an online survey the response was only 50% from the students. 
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