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Abstract 

Background: Noise-induced hearing loss is the most common cause of sensorineural 

hearing loss following presbycusis. Excessive noise exposure can often occur while 

attending leisure activities in bars and restaurants. According to the United States 

Occupational Safety and Health Agency, the noise exposure should not exceed 85 

decibels (dB) in 8 hours working period per day, nor 95 decibels for just two hours.  

Methods: We conducted a prospective cross-sectional study and measured the noise level 

in forty-three bars, restaurants, and music clubs in Mekelle, Ethiopia. The measurement 

was done around 10:00 pm and midnight in each of the selected houses.  

Result:  The study showed the mean loudness of 97dB for 10:00 pm while it is 101dB for 

-mid-night time, with a standard deviation (SD) of 3 dB and 7 dB, respectively. The 

maximum loudness measured was 107 dB and 108 dB, respectively. 

Conclusion:   According to international standards, many institutions locally surpass 

exposure limitations. We suggest that regional and national regulations be placed to limit 

exposure and protect the workforce of Ethiopia.  
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Background 

Noise-induced hearing loss (NIHL) is the second most common 

sensorineural hearing loss, next to presbycusis, and is the most 

common preventable cause of hearing loss. It has a multitude of 

possible causes and risk factors including traumatic impulse 

sounds and repeated exposure to high-intensity sounds.1 Noise-

induced hearing loss significantly affects the quality of hearing in 

many ways including resolution and sensitivity.2  It has been 

suggested that 12% or more of the global population is at risk for 

hearing loss from noise, which equates to well over 600 million 

people.3 The World Health Organization (WHO) estimates that 

one-third of all cases of hearing loss can be attributed to noise 

exposure.4 

The focus on acoustic trauma problems has largely been related to 

adults who are exposed to loud noise from battlefields, noisy 

industrial factories and in the elderly, for whom a lifetime of noise 

exposure can hasten the onset of presbycusis. 5 Although 

occupational noise has decreased since the early 1980s, the number 

of young people subject to social noise exposure has tripled. 6 Since 

the advent of amplified sound in the music and entertainment 

industries, and the growing popularity of portable music and gaming 

devices among the younger population, noise-induced hearing loss 

in children and young adults is becoming a serious and growing 

concern. 7 

Noise can cause permanent hearing loss at chronic exposures equal 

to an average sound pressure level (SPL) of 85 decibels (dB) or 

higher for  eight hours. 8 Based on the logarithmic scale; a 3-dB 

increase in SPL represents a doubling of the sound intensity. 

Therefore, four hours of noise exposure at 88 dB is considered to 

provide the same noise “dose” like eight hours at 85 dB, and a single 

gunshot, which is approximately 140 to 170 dB, has the same sound 

energy as 40 hours of 90-dB noise.9 Occupational noise-induced 

hearing loss causes sensorineural hearing loss in industrial workers 

who are continuously exposed to high-frequency noise due to 

degeneration in hair cells and associated nerve fibers.10  

Studies showed the mechanism of injury to the inner ear to cause 

hearing loss and other symptoms caused by noise as either 

mechanical or metabolic. Mechanical destruction is acquired by 

exposure to noise intensities above 130 dB SPL leading to 

disassociation of the organ of Corti from the basilar membrane, 

disruption of cell junctions, and mixing of endolymph and 

perilymph.11 The pathology observed as a result of metabolic 

decompensation includes stereocilia disruption, swollen nuclei, 

swollen mitochondria, cytoplasmic vesiculation, and vacuolization.12  

This noise trauma can result in two types of injury to the inner ear, 

depending on the intensity and duration of the exposure: either 

transient attenuation of hearing acuity a.k.a. temporary threshold 

shift, or a permanent threshold shift.13  

An objective examination of a sensorineural hearing loss( SNHL )is 

audiometry and in people with noise exposure, it is shown that the 

loss at 4 kilohertz (KHz) is more reliable than 6 KHz notch.14 Even 

though the protective effect of unilateral and bilateral earplugs on 

noise-induced hearing loss has been proved with functional and 

morphological evaluation in an animal model,15 very few people use 

hearing protective devices during recreational and workplace noise 

exposure in Ethiopia. There are some environmental and personal 

factors that decrease the use of Hearing Protection Devices (HPD).16 

Controversies arise on the effectiveness of most HPDs used. People 

who use the HPD are mostly not using it correctly and consistently.17 

A research showed that among people who attended recreational 

exposure to loud athletic and entertainment events; only 8% of 

respondents reported consistent use of HPDs at these types of 

events.18 

Distortion product otoacoustic emission (DPOAE) signal strength 

alone cannot indicate preclinical NIHL in adolescents.19 Extended 

high-frequency audiometry seems able to identify the first signs of 

NIHL, much earlier than conventional audiometry, and therefore may 

need to be implemented in the screening examinations especially of 

workers with less than 1 decade of employment. Hearing screening 

protocols could become more efficient by adjusting their frequency 

ranges according to the frequencies "at-risk", which correspond to 

the duration of the workers' previous employment.20 Ethiopia’s 

young population has the habit of going to recreational centers 

regularly that boast environments that make it very difficult to hear 

the conversation of those around you.  

https://mjh.sphmmc.edu.et/
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Knowing the noise levels in recreational areas will help to inform the 

local regulator office to have evidence-based policy-making which 

protects the health of the society and people working in those 

specific places. It is also a critical step to increase the awareness of 

society about the ever-increasing noise-induced hearing loss. 

Materials and methods 

Study design and period 

The study is a prospective cross-sectional study where data is 

collected from the study areas with a standard calibrated digital 

sound level meter. The data collection was conducted from 

November 4 to December 26, 2019 G.C. 

Study area and study population 

The study was conducted in Mekelle City, the Capital city of the 

Tigray Regional State. Based on the 2007 Census conducted by 

the Central Statistical Agency of Ethiopia (CSA), this town has a total 

population of 215,914 people (104,925 men and 110,989 

women). However, currently, an estimation of more than half a 

million population is expected to live there. Our source areas are 

bars, pubs and cultural traditional houses located in the city. Houses 

were located in three of the seven different -sub-cities of Mekelle 

City, as they are known for nightlife. We excluded those bars without 

discotheque service and those which people prefer for a quiet 

environment. 

Sample size and sampling methods 

Secondary to the availability of the limited number of nightclubs and 

traditional cultural houses in the city, we used non-probability 

sampling. This cross-sectional study includes sampling in the three 

common sub-cities known for leisure time activities.  

 Data collection and analysis  

The noise level in the selected houses was measured using the 

dosimeter manually. An average level was taken after several 

measurements. Two well-trained data collectors went to the selected 

pubs and traditional cultural restaurants and used the calibrated 

dosimeter to measure the loudness of the environment in the room. 

The places were visited twice during the study period to measure the 

noise level at the beginning (around 10:00 pm) and the middle 

(around midnight) of the evening. The measurement was done 

around the center of the room. Informal interviews were done to 

estimate the time patrons spend in the places. 

The collected data was entered and analyzed by statistical package 

for the social sciences(Statistical Package for Social Science version 

25 statistical software. 

Ethical considerations 

The ethical clearance was obtained from the research and ethical 

committee (REC) of Mekelle University-College of Health Sciences. 

Results 

The results are based on data collected in 43 bars, night clubs and 

traditional restaurants with live music. Most bars use amplifiers put 

on each corner of the bar except one traditional restaurant with live 

music which has the amplifier only around the stage. The lowest 

decibel level was 34 dB for the early evening and 95 for midnight.  

The maximum loudness measured was 107 dB and 108 dB, 

respectively. The mean loudness for 10:00 pm is 97 dB while it is 

101 for midnight, with a standard deviation (SD) of 3 and 7 dB, 

respectively.  

From our informal interviews with patrons and employees, the 

average time club and bar goers spend in one place is at least 2 

hours and employees spend a minimum of 5 hours per day with five 

days a week shift.  This raw data was changed to time weight 

average (TWA) for 8 hours according to Occupational Safety and 

Health Administration (OSHA) and National Institute for 

Occupational Safety and Health (NIOSH) standards. The earlier 

standard TWA of 88 dB and 90 dB for the early evening and midnight 

measurements while the NIOSH give us 92 and 95 dB, respectively. 

The interquartile range of the noise level showed between 94dB and 

102 dB with one outlier in the 10:00 pm recording, with increases 

between 98 dB and 105dB during the midnight recordings (Figure 3 

& 4). The summary of our numeric data analysis is summarized 

below (Table 1). During data collection time, we observed that none 

of the bartenders working in the study subjects were using hearing 

https://mjh.sphmmc.edu.et/
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protection devices. 

 

Figure 1: The frequency of each Noise level was measured  in  recreational 
areas in Mekelle, Ethiopia, 2019 (n=43)around 10 post meridiem (PM ) 

 

Figure 2: The frequency of each Noise level Measured in recreational areas in 
Mekelle, Ethiopia, 2019 (n=43) around midnight 

Discussions  

To our knowledge, our research is the first to study the noise level of 

nightclubs and bars in Ethiopia. There are few studies done on the 

noise magnitude around markets and worship places. 21,22,23 Even 

though people go to such places for social gatherings and 

entertainment, a significant percentage of patrons complain about 

the excessive noise. Excessive noise is defined as being unable to 

talk to somebody an arm's length away from you with a raised 

voice.24 Globally OSHA and NIOHS are two well-accepted noise 

regulation standards.  OSHA works on law and regulation 

reinforcement. It puts an equivalent noise level (Leq) of 90 dB as 

maximum permissible dose with 5dB doubling while NIOSH works 

on research and hearing loss prevention recommendations put 85 

dB as maximum exposure level (MEL) with 3dB doubling.25 

 

Figure 3: Boxplot of the Noise level (in decibel) measured in recreational areas 
in Mekelle, Ethiopia, 2019 (n=43) around 10 post meridiem (PM). 

Cohen and Welch expressed the loudness of bars and restaurants 

in their papers with similar results to ours. 26,27 The International 

Labor Organization (ILO) recommends a maximum of 85 dB for an 

average 8 hour working shift. Our study showed Leq of 92 dB and 

95 dB at early evening and late-night, this amount of decibel is safe 

for an exposure of 1 hr. 35min. and 47 min. 37sec respectively. This 

suggests that bartenders and patrons are at clear risk of NIHL.  

https://mjh.sphmmc.edu.et/
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Figure 4: Box plot of Noise Level (in Decibel)measured in recreational area in 
Mekelle,Ethiopia,2019 (n=43) around midnight. 

 

Table 1: Descriptive findings of the statistical analysis 

Measures Noise level (dB) 10 pm. Noise level (dB) 

Midnight 

Mean 97.74 100.49 

Median 99.00 102.00 

Mode 105 105 

Std. Deviation 6.028 5.221 

Minimum 82 88 

Maximum 107 108 

Percentiles 25 94.00 98.00 

75 102.00 105.00 

Previous research associates a high risk of SNHL with loud sound 

exposure.  The impact of the loud noise on the hair cells of the 

cochlea depends on the total energy exposure. It can be a brisk 

exposure with a very loud noise or less noise but for a prolonged 

time like in leisure activities and some occupational exposure.28 

Sorensen showed that the satisfactory music loudness people 

usually enjoy for entertainment is between 89-93 dB and as the 

volume increases more, the difference in loudness will not be 

perceived despite more than two to four-fold increment.29   Previous 

research showed that if avoiding loud noise exposure for a 

significant amount of time is not an option then it is highly 

recommended to use earplugs and muffs to protect the very 

sensitive hair cells of the inner ear.30 

Sound energy is usually absorbed as the number of people increase 

in a confined space. For that reason, to keep the momentum, the 

loudness of the music increases much to overcome the absorbed 

sound energy with increasing numbers of patrons in the room. That 

explains our finding of increased noise level around midnight 

comparing it with the 10 pm measurement. Other research has 

shown that nightclubs and bars have noise well above the 

permissible level.26.27   Our research also showed that 41% of bars 

breached maximum permissible sound exposure at 10 pm and 57% 

at midnight. This finding showed the need for creating awareness 

among the society and warrant discussion to be held with the labor 

union and other stakeholders to have a regular and tight control. 

Conclusions 

Our study showed that the noise level in most of the bars and 

discotheque are beyond the maximum recommended exposure 

level for both the working staff as well as the visiting patrons.We 

recommend the responsible regulator body to assess such 

recreational places and  act accordingly. And this paper lay the 

groundwork for future researchers to assess the impact of such 

noise exposure in bars and nightclubs. 
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