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Abstract   
 
The problem of industrial noise around Addis Ababa was examined in this study. Noise 

measurement and survey was carried out at four factories (two textile and two metal 

processing) to assess the magnitude of occupational noise exposures of workers. A 

sample of 200 workers were selected randomly from each department and surveyed with 

questionnaires in order to determine the status of the working environment and safety 

practices at work. Parallel to this, measurement of occupational noise levels at the 

respective departments were done using digital sound level meter ( Bruel and Kjaer SL-

4001model)  that meets IEC 651 type 2. The highest noise levels were documented in the 

planner machine room in the wood workshop unit and in the heat treatment sections (in 

the foundry department) of the Akaki Spare Part Share Company.  The noise 

measurement also confirmed that out of the total 42 working sites surveyed, 24 of them 

(57.1%) prevailed significantly higher noise levels than NIOSH Recommended Exposure 

Levels(REL). All  of the 19 working sites (100 %) in the metal processing factories and  

only five of the working stations out of twenty three (21.74 %) in the textile 

manufacturing factories fall under this category. This study also confirmed  that 26.2% of 

working environments in these factories showed noise levels which exceed the 

Permissible Exposure Level (PEL) of 90dB(A) for eight hour exposure  stipulated by 

OSHA and ILO. This group represents 4.35 % and 52.63 % of the surveyed working sites 

in the textile and metal processing factories respectively. The questionnaire and interview 

survey showed that only 23.8% of workers under noisy occupational environments were 

wearing HPDs (hearing protection devises). Thus, the study demonstrated that due to 

high noise levels of the occupational environments, especially in the metal processing 

factories, workers are exposed to a high risk of noise induced hearing loss and 

associated health threats. With regard to this, a hearing conservation program (HCP), 

which is a recognized method of preventing noise induced hearing loss in the 

occupational environment, is recommended to be implemented urgently in all the 

factories. 

Key words:  Occupational noise, Hearing Conservation Program, Hearing Protection 

Devises.                                          
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1. Introduction 

 

Working environments and conditions for over three billion workers world wide do not 

meet the minimum standards and guidelines set by the World Health Organization and 

the International Labour Organization for occupational health, safety and social 

protection. The majority of the work forces around the world don�t have access to 

occupational health services. Only 5 to 10 percent of work force in developing countries 

and 20 to 50 in the developed countries have access to some kind of occupational health 

services. Due to this fact, presence of hazards in the work place due to factors such as 

dust, heat stress, noise, toxic chemicals, and dangerous machines which leads to huge 

burden of work-related injuries, death and diseases is very common (Tetsuya ,1999).  

 

The occupational environment, as a subset of the general environment, is affected by 

noise pollution in most of the undertakings around the world. This is mainly due to the 

fact that man has been using different material aids, from industrial revolution to date, 

such as machineries, equipments, devises, instruments, etc., to make the laborious 

working conditions simple, faster, economical and more productive. In this dynamic 

process of technological innovations, however, men inevitably become victims of various 

hazards including noise. To this effect, noise is one of the commonest occupational 

hazards of the modern world and there is evidence to support the increasing prevalence of 

high level noise in the work place. In many developing countries, including Ethiopia, 

occupational diseases in particular and occupational safety and health issues in general 

haven�t, so far, been given attention due probably, to lack of awareness. In many 

developed countries, however, there are reported cases which show the effect of various 

industrial hazards (physical, chemical, biological, ergonomical and psychosocial) on the 

work force exposed to them and the consequence exhibited on the productivity and socio-

economic dimensions. Occupational health is concerned with health of workers in its 

relation to work and the working environment. It aims at the promotion and maintenance, 

to the highest degree, of physical, mental, and social well-being of workers in all 

occupations ( MoLSA, 1997). 
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Noise, categorized as physical hazard, is known to cause workers hearing loss and affect 

body parts other than the hearing organ. Some reports revealed that it causes mental 

disturbances, masking of speech communications, disturbance of work performance, rest; 

sleep, etc, (Cohen, 1973). Studies conducted in various countries revealed that the effect 

of exposure to high noise levels with various frequencies causes noise induced hearing 

losses of exposed workers (Kell, 1975; Evans & Ming, 1982; Chavalitsakulchai et al., 

1989).Hearing loss is also caused by exposure to non occupational noise, collectively 

known as sociocusis. It includes recreational and environmental noises like loud music, 

guns, power tolls, and etc. (NIOSH, 1998). Combined exposures to noise and certain 

physical or chemical agents (e.g., vibration, organic solvents such as Styrene Toluene, 

Zylene, N-hexane, Carbon di sulfide carbon monoxide, ototoxic drugs, and certain 

metals) appear to have synergistic effects on hearing loss (Brown et al., 1978; Morta et 

al.,1993; Franks and Morata,1996; Starck,2006). Some sensorineural hearing loss occurs 

naturally because of aging; a condition termed as presbycusis. Conductive hearing losses, 

as opposed to sensorineural hearing losses, are usually traceable to diseases of the outer 

and middle ear. 

 

Noise exposure is also associated with non auditory effects such as psychological stress 

and disruption of job performance (Taylor, 1984; Suter,1989) and possibly hypertension. 

Noise may also be a contributing factor in industrial accidents. Nevertheless, data are 

insufficient to endorse specific damage risk criteria for these non auditory effects. It is 

also reported that many undertakings are affected by unnecessary expenditures incurred 

as a result of noise exposure (NIOSH,1998). In industrially advanced countries, attempts 

have been made through legislation or codes of practice to protect the workers from this 

ubiquitous pollutant. In the United States of America, for instance, the NIOSH 

recommended exposure limit (REL) is stated to be 85 dB(A), A-weighted 85 dBA as an 

8�hr Time Weighted Average (TWA) and the OSHA  threshold limit  value(TLV) is 90 

dB(A) for compliance issues, i.e., no worker shall be exposed to a noise level  equal to or 

above 85 dB(A) for eight hours of working time as it is considered as hazardous (NIOSH, 

1998). 
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Most western countries are seen to reduce the maximum limit of 90 dB(A) to 85 dB(A) in 

order to create favorable working atmospheres (Evans and Ming, 1982). The same 

authors reported that even 80 dB(A) is adopted as the maximum TLV in the Netherlands. 

Legislation concerning noise is also available in some developing countries. In 

Zimbabwe, for instance, 90 dB(A) SPL is adopted as the maximum allowable limit for an 

eight hours of working shift. In spite of this, the limit set by the legislation in developing 

countries are not always met as most of the machines used are obsolete for one thing and 

they  couldn�t be changed to technologically better ones due to economic problems for 

another (Makambaya, 1992). 

 

Like most developing countries, efforts made in Ethiopia to safe guard the working 

population from hazards of noise is very little and hence the problem has remained 

unsolved for a couple of years. This may be attributed to the general lack of awareness to 

noise problem since hearing impairment manifest itself after a long period of exposure 

depending on the individual�s sensitivity, intensity, characteristics and pitch of the noise 

(NIOSH, 1998). The poor economic status of the country is also one of the major 

obstacles that hindered the replacement of the existing old designed machineries by less 

noisy and better designed ones. The maximum allowable exposure for eight hours 

working time is 90 dB(A), as stated in schedule 6 of  the OSH directive issued by  

MoLSA of the Federal Democratic Republic of Ethiopia on may 2008. But this is not 

binding currently as it is not a legal proclamation. In Ethiopia, some preliminary studies 

related to occupational noise exposures were conducted, so far, in some undertakings, 

viz. Warka and Finfine Wood Work Factories (Seife Mulugeta, 1992), undertakings 

sampled from Metal Work, Wood Work and Beverage Factories (Zerihun Gezahegn & 

Seife Mulugeta , 1988), Akaki Textile Mill (Woudyalew Tadesse, 1991) and Dire Dawa 

Textile factory (Ayele Belachew, 1995). All these studies reported the prevalence of 

higher noise levels at various frequencies than the threshold limit values established by 

ILO and OSHA i.e., 90 dB (A) for time weighted average for eight hours.  

 

Similarly, the present study was carried out in four factories sampled from textile 

processing and metal product manufacturing sectors. They are Adei Abeba Yarn Share 
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Factory, K K Textile factory, Akaki Spare Parts and Hand Tools Factory and Kotebe 

Metal tools factory. It is designed to investigate the noise levels of the working 

environment, hearing conditions of the work force, level of awareness of the workers and 

finally to evaluate the over all safety climate of the undertakings, as far as actions to 

prevent noise  as hazardous ambient factor is concerned. In relation to this, the study 

forwards some technical solutions to the existent noise problem in the working premises 

which ultimately targets to protect the vast work force under this hazardous situation.  

 

1.1. Background 

 

Occupational safety and health, (OSH), is a discipline with the aim of preserving and 

protecting human and property resources pertaining to the work place. OSH issues 

become more important world wide due to high risk of occupations both in agricultural 

and industrial sectors. ILO estimated about 80% of occupational injuries and deaths could 

be prevented if all the ILO member states would use the best accident prevention 

strategies and practices that are already in place and easily available (Takala, 2002).  

 

Despite the undisputed injury burden, limited attention has been paid to occupational 

injury as a public health problem particularly in low-income countries where many 

industries give emphasis largely on treatment than prevention and safety services (WHO, 

2004). According to the assessment made by the Department of Environmental health, in 

seventeen selected factories in Ethiopia, the value of preventive occupational safety and 

health services in work places are underestimated (Ministry of Health, 1996). Ethiopia 

has been a member state of ILO since 1923. However, the national occupational safety 

and health policy is not issued though it is required by the country as a result of ratifying 

occupational safety and health convention No 155/1981 (Dawit Seblework, 2006).     

  

Currently, there is a rapid industrialization in Addis Ababa, the capital city of Ethiopia, 

due to favorable investment policy. This definitely results in increased number of 

industries and employment. When the investment performance of all regions in the 

country is compared with each other, Addis takes the lion share (52% of the national 
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 5 

investment projects). An aggregate of 13,732 projects have been licensed in Addis Ababa 

during July 1992 to February 2008. When these investment projects issued become fully 

operational, they are expected to create 514,478 permanent and 484,383 temporary job 

opportunities. Among the licensed projects machinery renting, manufacturing and 

construction are the three leading sectors covering 35, 30 and 9 percent of the total 

project respectively (Addis Ababa Investment Agency, 2008). 

 

Among 4066 manufacturing projects in the city, 527 are operational as of February 

2008.The rest are at the pre implementation and implementation stages. Metal processing 

wood workshops ,textile and garment factories, shoe factories, food and beverage 

factories, plastic product manufacturers, soap and detergents factories and others are 

included under these sectors(Addis Ababa Investment Agency, 2008). According to 

Addis Ababa Trade and industry development bureau, since August 2001, a total of 47 

textile manufacturing and 232 metal products processing factories are operational. The 

total work force under these two sectors is expected to be well above one hundred 

thousand. This huge magnitude of the work force indicate the fact that occupational 

safety and health in the working environment should be given due attention in order to 

protect the work force from occupational hazards, injuries and diseases caused by 

different factors including noise. It has also a tremendous impact on the production 

capacity of the work force and to the economic development of the country at large.   

       

1.2. Statement of the problem 

 

Development of modern automated machines in industries has considerably decreased the 

physical burden of work on workers in addition to increasing the productivity of the 

industrial enterprises. On the other hand, the growth of this industrial capacities leads to 

the situation when man in every day life and work is subject to undesirable acoustic 

disturbances, i.e. noise of high intensity (Poltev, 1985). To this effect, industrial workers 

thus are exposed to noise pollution which is the most undesirable and unavoidable by-

product of different operations in the occupational environment. In connection with this, 

high noise levels have been traditionally taken for granted in textile and metal industries. 
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A number of studies have been carried out in the last few decades to evaluate the 

occupational environment in textile industries. Most of the studies have been carried out 

in developed countries, where as a large proportion of textile industries over the world 

are located in developing countries like India (Bedi, 2006). According to NIOSH (1998), 

"Noise is one of the most pervasive occupational health problems in America. In 1998, 

approximately thirty million workers are exposed on their jobs to noise levels that are 

potentially hazardous to their hearing". In developing countries, the situation is usually 

worse since less effort is expended on noise control (Nelson and Schwela, 1995). 

 

A survey conducted on local industries in Malaysia revealed that all industrial sectors had 

confirmed risk of permanent hearing damage. In this respect, the textile industry was 

found to have the highest risk (60% of workers), followed by the basic metal industry, the 

chemical products industry, the beverage industry, and the non metallic mineral product 

industry (Ismail and Elias, 2006). Generally, risk factors make a major contribution to 

global occupational injuries. They account for 37%of back pain, 16% of hearing loss and 

10% of injuries at different parts of the body (Marilyn, 2004; Eijkemans, 2002).  

         

As a matter of fact, noise pollution is a common phenomenon that occurs parallel to the 

development of most modern cities around the world. Noise pollution of Addis Ababa is 

a real problem where its sources are basically factories, transportation, ambulance sirens, 

loud music from hotels and restaurants, high way advertisements through loud speakers, 

public worship sites like churches and mosques and others. Coming to occupational 

environments, work places in developing countries like Ethiopia are characterized by 

unsafe buildings, old machineries, poor ventilation, excessive noise, heat and with limited 

education, skill and training and limited financial resources (EPHA & ILO, 1995). 

 

According to Addis Ababa Labour office inspection documentations, many of the 

different types of factories in the city have hazardous noise levels to their respective 

workers due to the fact that machineries being used are old and not maintained 

periodically. Poor handling and layouts of machines, design and other factors are also 

contributing to these problems. In spite of the rapid industrialization all over Ethiopia, 
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epidemiological information regarding health and safety condition in relation to work 

related injuries is lacking due to scarce local and national data. According to Addis 

Ababa labour and Social Affairs Bureau, very few factories and industries are notifying 

occupational accidents report periodically even though efforts are being exerted to 

improve this condition (Addis Ababa labour office, 2009). According to labour 

proclamation No 377/2003, the Ministry of Labour and Social Affairs (MoLSA) of 

Ethiopia is the organ charged with the responsibility to inspect labour administration, 

labour conditions, and occupational safety and health issues. So far, only few studies 

have been done to identify work-related injuries and related occupational health and 

safety problems among workers of relatively large industries in Ethiopia. All these 

studies reported the prevalence of higher noise levels at various frequencies than the 

threshold limit values established by ILO and OSHA i.e., 90 dB (A) for time weighted 

average for eight hours. These studies also confirm that the problem is huge and efforts 

should be done to protect the work force from this occupational hazard. Many more 

intensive researches and studies should be carried on these issues to at least minimize the 

problem at hand.     

  

The main aim of this study is therefore, to access the magnitude of the noise hazard due 

to working environment in some selected textile and metal processing factories in relation 

to occupational exposures and to suggest controlling measures basically to protect the 

work force. Hence the finding of this study will help for the development of effective 

preventive strategies for the current noise problem. Moreover it could also be used as part 

of the base line information for further studies and policy makers.  

 

1.3. Rationale of the study 

 

Safety is a basic human need and right. Safety created the very foundation for our 

wellbeing .Every one should have the chance to live the whole life-cycle from infancy to 

youth, from adulthood to old age, without suffering any preventable, human induced 

accidents (Saari, 2006).However, in many developing countries, including Ethiopia, 

occupational diseases in particular and occupational safety and health issues in general 
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 8 

haven�t, so far, been given attention due probably, to lack of awareness. Hence, the 

majority of the working conditions are unsafe and highly vulnerable to serious 

occupational injuries and death. In relation to this, the economic costs of occupational 

injuries and accidents, reduction of productivity, loss of production time are some of the 

impacts associated with it. 

 

Information on occupational health and safety services is helpful in raising awareness at 

all levels and making the problem of injuries more visible to the employees, employers, 

policy makers and managers. However, in Ethiopia, the systematic recording and 

reporting of occupational injuries is at initial stage and which is seen only at major cities 

like Addis Ababa. It is documented that the number of factories that regularly reports 

occupational injuries and accidents to the Addis Ababa Bureau of Labour and Social 

Affairs are only 31 in number, in the 2007/2008 budget year (Bureau of Labour and 

Social Affairs, 2009).  As a result of this, data on injury at national level is inadequate. 

 

In general the assessment made on occupational hazards like excessive noise among 

workers is useful in the development of injury prevention strategy for the worker. Here 

lies the significance of doing researches and surveys to contribute to the safety of workers 

and improvement of productivity for the factories. The progress of occupational noise-

induced hearing loss is insidious in that it creeps up gradually over the months and years, 

largely unnoticed until it reaches handicapping proportions. Despite it is a serious health 

threat, little attention is given to hearing loss due to occupational exposures. The time to 

take preventive steps should be before the hearing losses begin. 

 

Most of the working environments in the textile and metal processing factories in Addis 

Ababa take the attention of labour inspectors since the majority of workers in such 

settings are complaining about their employers that they do not provide them hearing 

protection devises at work. This research is trying to access this crucial problem of the 

vast productive force to suggest possible solutions for it. Besides this it can also serve as 

base line information to under take further studies on similar settings in the future.   
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 9 

1.4 Objective of the study   

 

1.4.1 General objective 

 

●To assess the magnitude of occupational noise exposures of workers in the selected       

metal and textile factories. 

 

1.4.2 Specific objectives 

 

● To measure the level of noise intensity in different departments of the selected factories    

and comparing them with different International standards.    

● To identify conditions related to hearing loss and practices of using HPDs among the 

work force.   

● To suggest options to control industrial noise with an aim to protect the work force.  
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 10 

2. Literature review 

 

 2.1 Sound and Noise 

 

Physically, sound is a mechanical disturbance propagated as a wave motion in air and 

other elastic or mechanical media such as water or steel. Physiologically, sound is an 

auditory sensation evoked by this physical phenomenon. However, not all sound waves 

evoke an auditory sensation: for example, ultrasound has a frequency too high to excite 

the sensation of hearing. This means that all sound waves are not heard by human beings. 

The number of vibrations of the sound waves per second (frequency) determines what we 

hear and don�t hear. The acoustic vibrations are divided into three frequency regions 

,namely the infra(audible) sound vibrations with a frequency of up to 20 Hz; sound 

(acoustic) vibrations in the frequency range from 20 to 20,000 Hz, and ultrasonic 

vibrations of a frequency higher than 20,000 Hz. A young man, on the average, percepts 

sound vibrations in the frequency range from 20 to 20,000 Hz.  The range of human 

conversation is from about 300 to 3,000 Hz. (Cheremisinoff, 1996; Liu,1999) 

 

Noise is considered as any unwanted sound that may adversely affect the health and well-

being of individuals or populations by causing disturbance of man�s work, rest, sleep, and 

communication; or by damaging his hearing and evoke other psychological, 

physiological, and possibly pathological reactions. It can also be considered as a wrong 

sound, in the wrong place at the wrong time. Similarly, noise pollution is defined as 

unwanted electromagnetic signal that produces a jarring or displeasing effect and which 

interferes with human communication, comfort and health (Bahita, 2001).  

Hence from the acoustics point of view, sound and noise constitute the same phenomenon 

of atmospheric pressure fluctuations about the mean atmospheric pressure; the 

differentiation is greatly subjective. What is sound to one person can very well be noise 

to somebody else (Nelson and Schwela, 1995).      
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2.2 Measurement of noise  

 

Sound pressure level (SPL), expressed in decibels, is a measure of the amplitude of the 

pressure change that produces sound. This amplitude is perceived by the listener as 

loudness. In sound-measuring instruments, weighting networks are used to modify the 

SPL. This is achieved by building a filter into the instrument with a similar frequency 

response to that of the ear. This is called an A-weighting filter because it confirms with 

the internationally standardized A-weighting curves. Measurement done with this filter is 

usually written as dB(A). This is briefly described in Table 1 and 2 below.  

 

Table 1: Volume of different sounds encountered commonly, expressed in dB(A).                   

 

Effect on human being  Sound level in dB(A) Sound Source 

HIGHLY INJURIOUS 140  Jet Engine 

                                                                                                      Rivet hammer 

----------------------------------------------------Pain Threshold ------------------------------ 

120 Propeller plane 

110 Rock drill, chain saw 

100 Sheet metal workshop 

INJURIOUS 

90 Heavy truck 

RISK 80 Heavily- trafficked street 

SPEECH MASKING 70 Salon car 

IRRITATING 60 loud conversation 

 50 Low conversation 

 40                                         Quite radio music 

 30 whispering 

 20 Quite urban apartment 

 10 Rustling leaves 

�������������. 0 ���  Hearing Threshold ��������.. 

         

 Source: From OSH Training package (MoLSA, 1997).    
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Sound level meters have an A-weighting network for measuring A-weighted sound level 

(NIOSH, 1998). Exposure limits are commonly measured in dB(A). When used without a 

weighted network suffix, the expression should be dB SPL. Sound intensity level and 

sound pressure level are expressed as logarithmic quantities, in decibels (Poltev, 1985).                                                         

                                                                                                                                                                                                                                     

Table 2: Noise levels of typical equipment in industrial premises, A-Weighted. 

 

Noise levels-dB(A) No Equipments/ 

machines 80      85     90     95      100      105       110       115        120   

1 Pneumatic-power 

tools (grinders).  

                       ****************************** 

2 Moulding machines                                         ******** 

3 Air-blow-down 

devices (painting) 

                         ****************** 

4 Blowers (forces, 

induced, fan, etc.) 

********************* 

5 Air compressors                               ****** 

6 Metal forming 

(punch, shearing)  

     **************** 

7 Combustion 

(furnaces) 20 ft 

     **************** 

8 Turbo-generators 

(steam) 6ft 

                       ** 

9 Pumps (water, 

hydraulic, etc.) 

  *********** 

10 Industrial trucks 

(LP gas) 

                   ** 

11 Transformers          *** 

               

 Source: Adapted from (Bhatia, 2001).  

 

 

pdfMachine  
A pdf writer that produces quality PDF files with ease! 

Produce quality PDF files in seconds and preserve the integrity of your original documents. Compatible across 
nearly all Windows platforms, if you can print from a windows application you can use pdfMachine.  

Get yours now! 

http://www.pdfmachine.com?cl


 13 

2.3 Noise exposure 

 

The sound from noise sources often fluctuates widely during a given period of time. An 

average value can be measured, the equivalent sound pressure level (LAeqT). The LAeqT 

is the equivalent continuous sound level which would deliver the same sound energy as 

the actual A-weighted fluctuating sound measured in the same time period (T).   

 

2.4 Instrumentation for noise measurement 

 

According to NIOSH, (1998), measurement methods should conform to the American 

National Standard Measurement of Occupational Noise Exposure, (ANSI 1996a). The 

two most commonly used instruments for measuring noise exposures are the sound level 

meter (SLM) and the noise dosimeter. 

 Sound Level Meter  

A sound level meter (SLM) is an instrument designed to respond to sound in 

approximately the same way as the human ear and to give objective, reproducible 

measurements of sound pressure level. Generally, all sound measuring systems consist of 

a microphone, a processing section and a read-out unit. Integrating-averaging sound level 

meters and noise dosimeters with Type 2 Classification or better are the preferred 

instruments for occupational surveys. (Bruel & Kjaer, 1984; Liu, 1999; ACGIH, 2006). 

Sound Pressure Level (SPL) measurements are made with instruments which respond to 

all frequencies in the audible range; but since the sensitivity of the ear varies with both 

frequency and level, the SPL does not accurately represent the ear�s response. This 

condition is corrected by weighting characteristics in sound level (NIOSH, 1998).The 

"A" weighting network approximates the ear�s response to moderate-level sounds and  is 

commonly used in measuring noise to evaluate its effect on humans and has been 

incorporated in many occupational noise standards (Bruel & Kjaer, 1984). 
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A sound level meter�s response is generally based on either a FAST or SLOW 

exponential averaging. For typical occupational noise measurements, NIOSH 

recommends that the meter response on a sound level meter be set at slow (NIOSH, 

1998;Amedofu,2002). Sound level meters (Figure 1) should be calibrated in order to 

provide precise and accurate results. Noise exposure measurements on individuals who 

move between many different noisy environments during the working day can be 

obtained using Noise Dose Meters. The noise dosimeter may be thought of as a sound 

level meter with an additional storage and computational function. It measures and stores 

the sound levels during an exposure period and computes the readout as a percent dose or 

Time Weighting Average ( TWA) ( NIOSH, 1998).   

            

                         

 

Figure 1: Digital sound level meter, IEC 651, type 2, model: SL-4001. 

 Source: (Nelson and Schwela, 1995)   
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 15 

 

 

2.5 The anatomy and physiology of the ear 

 

In terms of sound pressure level, audible sounds range from the threshold of hearing at 0 

dB to the threshold of pain which can be over 130 dB. The subjective or perceived 

loudness of a sound is determined by several complex factors. One such factor is that the 

human ear is not equally sensitive at all frequencies. It is most sensitive to sounds 

between 2 kHz and 5 kHz, and less sensitive at higher and lower frequencies (Bruel & 

Kjaer,1984).  

 

According to Liu (1999), Sound reaches the ear usually through pressure waves in air; a 

remarkable structure converts this energy to electrical signals which are transmitted to the 

brain through the auditory nerves. The human ear is capable of detecting vibratory 

motion as small as the molecular motion of the air. The human ear consists of three main 

parts; the outer ear, middle ear and inner ear. The outer ear, consisting of the pinna 

(auricle) and auditory canal, collects the airborne sound waves which then vibrate the 

eardrum or tympanic membrane, which is the interface with the middle ear. The middle 

ear has three small bones, the ossicles (the malleus, the incus, and the stapes), that 

transfer the vibration to the inner ear which consists of two separate systems, the semi-

circular canals for controlling balance and the cochlea. The cochlea is a fluid-filled, snail-

shaped tube. In response to an acoustic stimulus the  fluid in the cochlea is disturbed and 

this distorts the basilar membrane on whose upper surface are thousands of very sensitive 

hair cells. The hair cells register this distortion and transform it into nerve impulses 

which are then transmitted to the brain. Hence the cochlea or cochlear canal functions as 

a transducer; mechanical vibrations enter it; electrical impulses leave it through the 

auditory nerve. (Nelson and Schwela,1995). The anatomical division of different parts of 

the ear is clearly described in Figure 2. 

 

Prolonged exposure to loud sounds causes damage to the hair cells with the result that 

hearing ability becomes progressively impaired. At first, damage to a few hair cells is not 
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noticeable, but as more of the hair cells become damaged, the brain can no longer 

compensate for the loss of information. Words run into each other, speech and 

background noise cannot be distinguished and music becomes muffled. Considerable and 

irreparable damage will have occurred by the time the listener becomes aware of the loss. 

Loss of hearing caused by noise exposure is normally greatest at those frequencies 

(around 4 kHz) where the ear is most sensitive (Guyton, 1987). 

 

 

 

 

Figure 2: Anatomical division of the Human ear  

                Source: (Nelson and Schwela, 1995)  
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 2.6 Effects of noise   

          

Negative effects of noise on human beings are generally of a physiological and 

psychological nature. Hearing losses are the most common effects among the 

physiological ones. It is possible to classify the effects of noise on ears in three groups: 

acoustic trauma, temporary hearing losses and permanent hearing loss (Boateng and 

Amedofu,2004). Blood pressure increases, heart beat accelerations, appearance of muscle 

reflexes, sleeping disorders may be considered among the other physiological effects. 

The psychological effects of noise are more common compared to the physiological ones 

and they can be seen in the forms of annoyance, stress, anger and concentration disorders 

as well as difficulties in resting and perception (Cheremisinoff, 1996; Atmaca.,et 

al.,2005; Guerra.,et al.,2005;Bedi, 2006). 

 

The health effects of noise exposure can also be classified as non-auditory and auditory. 

Non-auditory effects include stress, related physiological and behavioral effects, and 

safety concerns. Auditory effects include hearing impairment resulting from excessive 

noise exposure. Noise-induced permanent hearing loss is the main concern related to 

occupational noise exposure. The main auditory effects include acoustic trauma that 

refers to sudden hearing damage caused by short burst of extremely loud noise such as a 

gun shot that rupture the tympanic membrane or dislocate the ossicular chain and results 

in permanent hearing loss, tinnitus (ringing or buzzing in the ear), temporary hearing loss 

and permanent hearing loss. (Ladou, 1997; Liu, 1999;Amedofu, 2002). Noise is not the 

only industrial hazard to hearing. Exposure to certain chemicals such as toluene and 

trichloroethylene can produce hearing loss. More important, the interaction between noise 

and different chemicals may produce more hearing loss than expected; i.e., they act 

synergistically (WHO,1980; Levy and Wegman,1995;NIOSH, 1998). 
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2.6.1 Noise induced hearing loss (NIHL) 

  

Noise induced temporary threshold shift (NITTS) occurs immediately after exposure to a 

high level of noise. There is gradual recovery when the affected person spends time in a 

quiet place. Complete recovery may take several hours. Permanent hearing loss, also 

known as noise induced permanent threshold shift (NIPTS), progresses constantly as 

noise exposure continues month after month and year after year. The hearing impairment 

is noticeable only when it is substantial enough to interfere with routine activities. At this 

stage, a permanent and irreversible hearing damage has occurred. Noise-induced hearing 

damage cannot be cured by medical treatment and worsens as noise exposure continues. 

Generally, noise-induced hearing loss (NIHL) is a cumulative process, i.e., both level of 

noise and exposure times over a worker�s work history are important factors (Levy & 

Wegman, 1995).  

 

2.6.2 Occupational hearing loss 

 

In the workplace, hearing loss can be caused by blunt or penetrating head injuries, 

explosions, and thermal injuries such as slag burns sustained when a piece of welder�s 

slag penetrates the ear drum. All these conditions are treatable and reversible. Sensori 

neural hearing loss results from deterioration of the cochlea, usually due to loss of 

delicate hair cells from the organ of corti. Among the many common causes of sensory 

hearing loss are continuous exposure to noise in excess of 85 dB, blunt head injury, and 

exposure to ototoxic substances. Impulsive noises, such as gunfire, appear to be 

particularly damaging. Early recognition and elimination of noise sources or the wearing 

of protective devices, such as those used in industrial settings, may prevent hearing loss 

(Ladou, 1997).    

                             

2.6.3 Non Occupational hearing loss 

 

Among the non occupational hearing disorders are Presbycusis, hereditary hearing 

impairment (HHI), metabolic disorder, sudden sensorineural hearing loss, Infectious 
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origin and central nervous system disease and drug induced hearing loss are worth 

mentioning. As a rule, hearing sensitivity diminishes with age, a condition known as 

presbycusis ( Levy & Wegman, 1995) . Presbycusis (sometimes called senile deafness) is 

a slow and progressive deterioration of hearing that is associated to aging. Some 

medications can result in damage to the auditory system with prolonged use. They are 

called ototoxic. Some of these drugs are amino glycoside antibiotics (such as 

streptomycin, neomycin, kanamycin); salicylates in large quantities (aspirin), loop 

diuretics (lasix, ethacrynic acid); and so on. There is also what we call Sociacusis which 

is hearing impairment because of noise of recreational places like pop music in bars and 

restaurants, snow mobiles, and car races (Maqboll, 1996;Neitzel,2004).   

 

 

2.7. Noise standards and protocols 

 
2.7.1 ISO and OSHA permissible exposure levels 

 

The International Standards Organization (ISO) 1999 sets energy criteria which states 

that an increase in sound level from the permissible exposure 90 dB(A) to 93 dB(A) must 

be accompanied by a halving of the permissible exposure duration from 8 hours to 4 

hours. In the United States, the OSHA defines another relationship which permits that an 

increase in sound level from 90 dB(A) to 95 dB(A) is accompanied by a halving of the 

allowable exposure duration from 8 to 4 hours(NIOSH, 1998). Hence permissible 

exposure levels, according to ISO and OSHA, are both based on 90dB (A) as an 8-hr 

TWA with 3dB and 5dB exchange rates respectively (Bruel & Kjaer,1984). 

 

2.7.2 NIOSH Recommended exposure limit 

 

The national institute for occupational safety and health (NIOSH)  of the US government 

communicates recommended standards to regulatory agencies (including the 

Occupational Safety and Health Administration (OSHA) and to the Department of 

Labour of the US government, health professionals in academic institutions, industries, 
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public interest groups, and other government agencies in the occupational safety and 

health community. In 1972, NIOSH published criteria for a recommended standard: 

Occupational exposure to noise, which provided the basis for a recommended standard to 

reduce the risk of developing permanent hearing loss as a result of occupational noise 

exposure. 

 

The  NIOSH risk assessment reaffirms that with a 40-year life time exposed at the 85-

dBA REL, the excess risk of developing occupational NIHL is 8%-considerably lower 

than the 25% excess risk at the 90-dBA permissible exposure limit (PEL) currently 

enforced by the Occupational Safety and Health Administration (OSHA) and the mine 

safety and health administration (MSHA). NIOSH now recommends a 3-dB exchange 

rate, which is more firmly supported by scientific evidence than the 5-dB exchange rate 

which is still used by OSHA and MSHA. To summarize the above, one can say that the 

NIOSH recommended exposure limit (REL) for an 8-hr work shift is a TWA of 85 dBA 

using a 3-decibel (dB) exchange rate. This implies that exposures at and above this level 

are considered hazardous. More over, the ceiling limit for this standard states that 

exposure to continuous, varying; intermittent and impulsive noises shall not exceed 140 

dBA. According to NIOSH, Occupational noise exposure shall be controlled so that 

worker exposures are less than the combination of exposure level (L) and duration (T), as 

calculated by the following formula or as shown in the Annex 3 part of this thesis. 

        

T (min) = 480/2(L-85)/3 

                                         

NIOSH Risk Assessment in 1997 

 

The various models for estimating the excess risk of material hearing impairment are 

compared in Table 3. The excess risk estimates derived from the 1971-ISO, 1972-

NIOSH, 1973-EPA, and 1997-NIOSH models are reasonably similar. The protection goal 

incorporated in the definitions of material hearing impairment is to preserve hearing for 

speech discrimination. The 4000-Hz audiometric frequency is recognized as being both 

sensitive to noise and important for hearing and understanding speech in unfavorable or 
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noisy listening conditions.(Suter,1978;Smoorenburg,1990).NIOSH defines material 

hearing impairment as an average of the HTLs for both ears that exceeds 25 dB at 

1000,2000,3000, and 4000Hz . Based on this definition, the excess risk is 8% for workers 

exposed to an average daily noise level of 85 dBA over a 40-year working lifetime (see 

Table 3).  

 

Table 3: Comparisons of models for estimating the excess risk of hearing 

impairment at age 60 after a 40-year working lifetime exposure to occupational 

noise.  

 

0.5-1-2-kHz definition 1-2-3-kHz definition 1-2-3-4-kHz 

definition 

Average 

exposure 

level 

(dBA) 

1971-

ISO 

1972-

NIOSH 

1973-

EPA 

1990-

ISO 

1997-

NIOSH 

1972-

NIOSH 

1990-

ISO 

1997-

NIOSH 

1990-

ISO 

1997-

NIOSH 

90 21 29 22 3 23 29 14 32 17 25 

85 10 15 12 1 10 16 4 14 6 8 

80 0 3 5 0 4 3 0 5 1 1 

 

Source: Adapted from (NIOSH, 1998). 

 

Exchange rate 

 

The American National Standard for Acoustical Terminology, ANSI S1.1-1994(ANSI 

1994) define exchange rate as an increment of decibels that requires the halving of 

exposure time, or a decrement of decibels that requires the doubling of exposure time. 

The most commonly used exchange rates incorporate either 3dB or 5dB per doubling or 

halving of exposure duration (Embleton,1994)). For example, a 3-dB exchange rate 

requires that noise exposure time be halved for each 3 dB increase in noise level. 

Although the time /intensity relationship is most commonly referred to as the exchange 

rate, it is also referred to as the �doubling rate�, �trading ratio�, and �time intensity 

tradeoff�. The 3-db exchange rate is also known as the equal-energy rule or hypothesis, 

because a 3-bB increase or decrease represents a doubling or halving of the sound energy.                          
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The 3-dB exchange rate is the method most firmly supported by scientific evidence for 

assessing hearing impairment as a function of noise level and duration. This rate is used 

world wide by nations such as United States, Canada, Australia, New Zealand, China, the 

United Kingdom, Germany, and many others. The 5-dB exchange rate is some times 

called the OSHA rule; it is less protective than the equal-energy hypothesis.    

Annex 4 gives some of the main features of the noise exposure standards of several 

nations as it is sited on the OSH encyclopedia (ILO,2007).  

 

2.8 Noise control in industrial premises  

 

In the industrial premises, it is important to remember that the objective of noise control 

is not to reduce noise for its own sake, but for the sake of the receiver, usually the human 

ear. Hence the straight forward approach recommended to be used for noise control is the 

source-path-receiver concept (Liu, 1999). 

 

2.8.1. Noise control at the source 

 

As far as industrial setting is concerned, the most effective approach to noise control is to 

redesign or replace noisy equipment. If this is not possible, significant reductions in noise 

levels can be achieved by structural and mechanical modifications, or the use of mufflers, 

vibration isolators, and noise protection enclosures (Nelson and Schwela, 1995). 

The best way of controlling noise at its source is to buy quieter machines or trying to 

reduce noise by modifying the machine after purchase. Substituting a quieter process, 

machine, or tool is another method of controlling noise. For instance, welding is a quieter 

substitute for riveting, drilling for punching, pressing or rolling for forging, etc. Besides 

engineering controls, noise reduction and isolation can be approached through machine 

mounting or by architectural means. If machines are spaced adequately apart, noise levels 

can be within acceptable limits.  
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2.8.2. Noise control in the transmission path 

 

This can be done by absorbing the sound along the path or by deflecting the sound in 

some other direction by placing a reflecting barrier in its path. Using the absorptive 

capacity of the atmosphere is a simple, economical method of reducing the noise level. If 

enough distance is available between machines, the amount of noise produced becomes 

minimized. Remember that when the distance from a point source is doubled, the sound 

pressure level is lowered by 6 dB. If a soft, spongy material is placed on the walls, floors, 

and ceiling, the reflected sound is diffused and soaked up (absorbed). Sound-absorbing 

materials such as acoustical tile, carpets, and drapes placed on ceiling, floor, or wall 

surfaces can reduce the noise level. (Nelson and Schwela, 1995; Cheremisinoff, 1996). 

Placing physical barriers, screens, or deflectors in the noise path is an effective way of 

reducing noise transmission. Sometimes enclosing a noisy machine in a separate room or 

box is more practical and economical than quieting it by altering its design, operation, or 

component parts. 

 

2.8.3. Protecting the receiver 

 

As an administrative approach of noise regulation for the workers, the amount of 

continuous exposure to high noise levels must be limited. For hearing protection, 

scheduling noisy operation for short intervals of time each day over several days is 

preferable to a continuous eight-hour run for a day or two. In industrial or construction 

operations, an intermittent work schedule benefits not only the operator of the noisy 

equipment but also other workers in the vicinity. A personal hearing protection devise is 

any devise designed to reduce the level of sound reaching the ear drum. Ear muffs and 

ear plugs are the main types of hearing protectors as described in figure 3. Molded and 

pliable earplugs, cup-type protectors, and helmets are commercially available as hearing 

protectors. Such devices provide noise reductions from 15 to 35 dB. Earplugs are 

effective only if they are properly fitted by medical personnel (Sound Research 

Laboratories, 1991), as can be shown in figure 3.   
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2.9. Prevention of noise induced hearing loss 

 

The Occupational Safety and Health Administration (OSHA) has mandated that the 

presence of occupational noise at or above an 8-hour time TWA exposure of 85 dB(A) is 

the threshold that triggers the need to implement a hearing conservation program (HCP). 

HCP is the recognized method of preventing noise induced hearing loss in the 

occupational environment. An effective HCP integrates noise monitoring, engineering 

controls, administrative controls, worker education, selection and use of hearing 

protection devises (HPDs) and periodic audiometric evaluations as important elements 

(Ladou,1997). Moreover, the presence of policy on the HCP and record keeping on all 

the above mentioned elements is very important (Ismail and Elias, 2006). 

 

If workers noise exposure will equal or exceed a TWA of 85 dB(A), then noise 

monitoring is required. This collected information may be used by designers to 

conceptualize possible engineering solutions which may involve the use of enclosures (to 

isolate sources or receivers), barriers (to reduce acoustic energy along the path), or 

distance (to increase the path and ultimately reduce the acoustic energy at the receiver) to 

reduce worker noise exposure.  Administrative controls include reducing the amount of 

time a given worker might be exposed to a noise source in order to prevent the TWA 

noise exposure from reaching 85 dB(A) and establishing purchasing guidelines to prevent 

introduction of equipment that would increase worker noise dose. The implementation of 

administrative controls requires management�s commitments and constant supervision, 

particularly in the absence of engineering or personal protection controls.  

 

Workers and management must understand the potentially harmful effects of noise to 

ensure that the HCP is successful. Training is required to be provided annually to all 

workers included in the HCP. Opportunities for maintaining awareness occur during 

periodic safety meetings, as well as during audiometric testing appointment when testing 

results are explained. Hearing protection devises are used to attenuate high noise levels 

which expose workers and are available in a variety of types from a number of 

manufacturers. The basic types of HPDs are described in the following figure.     

 

pdfMachine  
A pdf writer that produces quality PDF files with ease! 

Produce quality PDF files in seconds and preserve the integrity of your original documents. Compatible across 
nearly all Windows platforms, if you can print from a windows application you can use pdfMachine.  

Get yours now! 

http://www.pdfmachine.com?cl


 25 

     

           

 

Figure 3: Showing different hearing protection devises and their proper usage at    

metal workshops. Source: Sound Research Laboratories, 1991. 

(1) Formable wadding-acoustical fibres;      (2) Plastic-covered acoustical fibres; 

(3) Expandable plastics;   (4) Reusable plastic earplugs;     (5) Earmuffs. 

A properly managed audiometric testing program, supervised by a certified audiologist or 

physician who is trained and experienced in occupational hearing conservation, is the 

only quantitative means of accessing the over all effectiveness of a HCP. Results of 

audiometric test must be shared with employees to ensure effectiveness. The overall 

results or trends noted in an audiometric testing program can be used to determine which 

types of HPDs to offer to employees or identifying where additional employee training is 

needed. There is no cure for hearing impairment-the only solution is prevention. 

Fortunately, most occupational noise exposure can be minimized by the use of 

engineering controls to reduce the generation of noise at its source. This approach is 

recommended by health and safety professionals around the world. Administrative 

controls and HPDs can further reduce noise exposure (Sound Research Laboratories, 

1991; Nelson and Schwela, 1995; Liu, 1999).  
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3. Materials and Methods.  

 

3.1. Study design 

 

This institution based study was employed to assess the occupational noise exposure of 

workers at four factories (two textile manufacturing and two metal processing) in Addis 

Ababa from June 1 to September 30, 2009. Adei Ababa Yarn Share Company (AAYSC) 

and KK Textile Share Company belong to the textile manufacturing whereas Akaki Spare 

Part Share Company (ASPSC) and Kotebe Metal Tools Factory (KMTF) belong to the 

metal processing sector. These four factories were selected, among other factories in the 

city, by using purposive sampling in order to have a depth insight in the over all 

occupational noise exposures in their working premises.  Workers� complain about noise 

under these factories is one main reason for this selection. The recommendations from 

preliminary studies done on wood workshops, metal and textile factories (Wudyalew 

Tadesse , 1991; Seife Mulugeta,1995)) was  also  the other major reason why these 

factories were selected for the study.           

   

3.2. Description of study area 

  

3.2.1 Adei Ababa yarn Share Company  

 

AAYSC is situated in the southern part of Addis Ababa on the main road to Debrezeit, in 

Nefas Silk Lafto sub city, Kebele 13/18. It was established in 1961.The objective of the 

company is to manufacture cotton yarn, blankets, garments and knitted fabrics from 

cotton, synthetic fibers and filaments. It also produces different articles of cloth for 

personal and household use from all kinds of cotton yarn, cloth and knitted fabrics. The 

company has a total of 1105 permanent employees; among them 836 (75.7%) are females 

and 269(24. 3%) are males. The estimated market share of AAYSC is 25 % of the total 

cotton yarn supply of the country. 
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As far as the existing machine conditions are concerned, most machines are old as they 

have served for about 20 years.. Moreover, the machines are not properly and regularly 

maintained, and hence are potential sources of unwanted noises for the work force.  

 

3.2.2 KK Textile Share Company 

  

This company was incorporated in 1992 G.C. as KK Pvt. Ltd. Co. with a much broader 

range of activities. From its humble beginnings with only five employees, KK has grown 

into a major player in the industrial sector of the country.  With two blanket factories and 

an acrylic yarn dyeing plant, it now employs in excess of 392 men and women workers. 

The textile factory is found in the most industrialized southern part of Addis Ababa 

specifically called Akaki Kality sub-city on the main road to Dukem.     

In the manufacturing activities of the textile section, KK is currently producing Dyed 

Acrylic Yarn and Blankets of different quality, size, design, and color as main items at 

the Kality factory site. As far as production capacity is concerned, it is producing acrylic 

yarn of 1250 million tone and over 1.2 million pieces of blanket each year (as of the 

2007G.C). The current status of textile machineries in this company are well and good as 

they are new and more or less of modern designs. This study collected data in the two 

major compartments of the company: namely in the blanket department and acrylic yarn 

dying department.  

 

3.2.3 Akaki Spare Parts and Hand Tools Share Company  

 

ASPSC is a metal and basic engineering industry situated at 25 km south of Addis Ababa, 

at Debrezeit Road, in Akaki Kality sub city (the major industrial zone in Addis Ababa) at 

Kebele 07. The company started operation back in February 1989.  Industrial spare parts 

such as shafts, sprockets, coil springs, sugar mill rollers, ingot moulds, armour plates, 

cane knives, various types and sizes of castings are being produced in the plant. Among 

the hand tools wrenches, cutters, pliers, screw drivers, and hammers are worth mentioned 

to be manufactured in the company. Forks, spoons, and knives are some of the cutlery 

productions. Different parts like hooks, pins and clamps are also manufactured.  
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The company is currently creating employment opportunity for a total of 473 citizens. 

Among them 391 are males and the rest are females. Being a metal and engineering 

complex, different types of machineries exist in the plant and occupational noise 

exposures definitely prevails in the working environment. The aerial noise survey 

measurements were taken in the mechanical workshop, hand tools and cutlery, foundry, 

forging room and pattern room which were operational on the time where the study was 

conducted.  

 

3.2.4 Kotebe Metal Tools Factory  

 

KMTF is located in the eastern part of Addis Ababa, in Yeka Sub city; Kebele17.The 

factory was established in 1969 G.C by private investors before it was nationalized by the 

then government. It is a pioneer factory in the production of tools and implements in our 

country. The aim of KMTF is to manufacture various agricultural and construction hand 

tools and implements. This includes pickaxe, axe with different sizes, shovels, hoes, 

rakes, door bolts& hinges, gesso, hammers, spades, chisels, sickles, plough and others. 

As far as the production human resource is concerned, there are 22 female and 106 male 

regular full time employees in the factory as of 20007/2008 budget year.  

Most machines of the enterprise were imported to our country during the establishment of 

the factory and hence have served for long years, which results in the prevalence of high 

noise levels in the working environment. The noise level measurements were taken at 

different parts of the factory for the purpose of this specific research to know the level of 

occupational noise exposures of the work force.   

 

3.3. Sample size determination    

 

The source population for the study includes all the 1831 factory workers from the four 

factories who reported for work during the above mentioned study period. Purposive 

sampling technique was employed to select sample size of 224 out of 984 workers, who 

were engaged at manufacturing activities.  These 224 workers were engaged in 42 

different working sections. On the average 5 workers in one department are given the 
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questionnaire on problems associated with hearing. In line with this, the noise level 

measurements of the working environment at the respective exposed workers� positions 

were conducted. In this sampling, administrative staffs were excluded in the study since 

they were not exposed to occupational noise. Among the questionnaires given, 24 of 

them were incomplete when returned and hence excluded. Due to this 200 respondents 

out of the four factories had actively participated in the survey. Depending on the 

sections which were operational, 54, 40, 61, 45 respondents properly filled the 

questionnaire from A AYSC, KK Textile, ASPSC and KMTF respectively. An 

appropriate sampling frame was designed and simple random sampling technique was 

administered to identify the potential subjects (workers) from each section. Figure 4 

shows the schematic description of this sampling procedure. The working sections under 

each factory are also stated at Annex-6. 

 

3.4. Data Collection   

 

Data was collected through the following three methods.  

 

3.4.1 Environmental noise survey  

  

Noise levels were measured in work stations corresponding to each sampled workers 

position using a digital sound level meter (Bruel and Kjaer type-SL-4001, with a range 

from 35- 130 db), whose frequency weighting networks are designed to meet the IEC 651 

type 2.This sound level meter has �A� and �C� frequency weighting networks which are 

conformity to standards. It has also time weighting (SLOW and FAST) which are 

dynamic characteristic modes. Moreover, the sound level meter was calibrated at 94±0.2 

dB before each measurement was conducted in accordance with the procedure outlined in 

the standard manual of 9412-Sl-4001 for precise and accurate results (Bruel & Kjaer, 

2002). 

 

Since the characteristic A weighting is simulated as at the �Human Ear Listening� 

response, it is recommended to be used for environmental noise level measurements 
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(Bruel & Kjaer, 1984). The SLOW time weighting range is used as recommended by 

NIOSH (1998) and the standard procedure of the meter. Measuring considerations like 

keeping the microphone dry, avoiding serious vibrations during measurement, keeping 

conditions of temperature and humidity were properly kept. Measurements have been 

recorded by holding the instrument at a height of 1.5 meters from the ground in the 

working environments of the workers in order to properly determine the noise level to 

which the workers are exposed (Atmaca et al, 2005).  

 

Noise level measurements were made at each selected working site on three different 

days and the averages of these were taken. A total of 42 locations or working sites were 

considered for this measurement (16 sites in AAYSC,7 in KK Textile, 9 in ASPSC and 

10 in KMTF were considered). On the average five workers exist per working site. For a 

working site, measurements were done four times on the first day; two in the morning 

and two in the afternoon. These measurements were averaged and taken as the noise level 

measurement of the first day of that site. In a similar fashion, the averages of the second 

and third day measurements were calculated. Finally the averages of these three day 

measurements will represent the noise level of that specific working site. This means that 

a total of 504, (42X4X3), measurements were done to produce the data. These 

measurement procedures are similar to approaches employed in Ayele Belachew (1995), 

Atmaca et al. (2005) and Bedi (2006).  

 

3.4 2. Questionnaire Survey  

 

A structured and pre-tested questionnaire were taken from related studies and used. This 

standard questionnaire which targets to assess hearing conditions of workers was used 

from similar research works by Ahmed et al. (2004); Atmaca et al. (2005), Guerra et al. 

(2005) and Bedi (2006). The main purpose of the questionnaire were to subjectively list 

out the presence of factors that leads to hearing loss among workers, to identify the status 

of working areas (noisy or not), to examine the provision and usage of hearing protection 

devises among the workers in their respective working sites and to identify the activities 

of creating awareness among the work force about noise as a physical hazard. For each 
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respondent, the purpose of the study was briefly explained and a written consent was 

obtained on voluntary bases from them before the questionnaire were distributed.  

 

 

Figure 4.  Schematic presentation of sampling procedure. 
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The Amharic and English version questionnaire used is attached in annex 1 and 2 of this 

paper respectively.    

 

3.4.3 Personal Interviews 

Personal interviews especially with those workers who are aged, illiterate and senior with 

their experiences were done. These groups of workers are usually unable to express their 

feelings through the questionnaire, and hence usage of this method was necessary to 

obtain valuable information about their hearing conditions and life long occupational 

experiences in relation to their safety practices. Bedi R (2006) also used similar interview 

surveys to identify the presence of subjective noise annoyance and other factors. 

           

3.5. Operational definition 

  

Acoustics: the science of sound dealing with vibratory motion perceptible through the 

organ of hearing. 

Continuous noise:  noise with negligibly small fluctuations of level within the period of 

observation (ANSI S3.20-1995: stationary noise; steady noise) 

Decibel (dB): unit measurement of sound pressure level (SPL) or intensity.    

Exchange rate: An increment of decibels that requires the halving of exposure time or a 

decrement of decibels that requires the doubling of exposure time. For example, a 3-dB 

exchange rate requires that noise exposure time be halved for each 3-dB increase in noise 

level. It is also referred to as �doubling rate�, �trading ratio�, and �time- intensity trade 

off.�   

Impulsive noise: a type of noise characterized by a sharp rise and rapid decay in sound 

levels and is less than 1 second in duration. It also refers to impact noise 

Intermittent noise: noise levels that are interrupted by intervals of relatively low sound 

levels.  

Permanent threshold shift (PTS) or permanent hearing loss: Permanent increase in the 

threshold of audibility for an ear. Unit, dB. (ANSI S3.20-1995) 
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Slow time weighting response: is a detector response on a sound level meter 

recommended for occupational noise measurements (by NIOSH) as it is useful to get the 

average values of vibration sound level. 

Sociacusis: hearing impairment because of noise of recreational places like pop music 

and car races.  

Temporary threshold shift (TTS) or temporary hearing loss: Temporary increase in the 

threshold of audibility for an ear caused by exposure to high intensity acoustic stimuli. 

Such a shift may be caused by other means such as use of aspirin or other drugs. Unit, 

dB. (ANSI S3.20-1995). 

Tinnitus: often called �ringing or buzzing in the ears�. Onset may be due to noise 

exposure and persist after a causative noise has ceased. It can also be induced by several 

drugs like salicylates which induce vasoconstriction of the small vessels of the cochlear 

microvasculature but the effects are reversible. Tinnitus is often a precursor to NIHL and 

therefore an important warning signal.     

 

3.6. Data Analysis 

 

Questionnaire adapted from similar studies (Atmaca, et al., 2005; Bedi , 2005) were taken 

and translated to Amharic language, so that respondents clearly understood what they 

were asked. Finally they were translated back to English to keep the consistency of the 

questions. The objectives of the questionnaire were briefly communicated both to the 

respondents and the organizers, who were mainly the department heads of each section. 

The filled questionnaires were thoroughly checked by the researcher if there were any 

incompleteness. Finally the data were properly entered and appropriate statistical analysis  

were done with SPSS version 15 statistical package for comparison of the occupational 

noise measurements against the popular standards of NIOSH and OSHA. The results of 

the statistical tests were analyzed at the 95% confidence level. 
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4. Results and Discussion  

                 

4.1 Noise levels of occupational environments 

 

The noise level measurements were carried at about 42 representative working sites (16 

sites in AAYSC, 7 in KKT, 9 in ASPSC and 10 in KMTF). The average noise levels of 

these sites for an eight hour continuous exposure are compared with the NIOSH�s REL 

(Recommended exposure level) and OSHA�s PEL (Permissible Exposure Level). The 

Recommended Exposure Limit for occupational noise exposures as established by 

NIOSH is 85 dB(A), as an eight hour time weighted average, implying that exposure at or 

above this level is hazardous.  

 

The t-test Table (Table 4) shows that 24 working sites out of the 42 or 57.1% have a 

prevailing noise levels which is significantly greater than the NIOSH�s REL. All the 

working stations of the ASPSC and KMTF have an occupational noise levels above this 

standard. Only one site in KK Textile and four sites in AAYSC have noise levels greater 

than this REL. This refers to the Bell Press Machine from KKT and Blowing room, 

Maintenance room, Roving Frame-1 and Roving Frame-2 from AAYSC as it is clearly 

described in Figure 5 and Figure 6. This implies that 21.7% of the working sites in the 

textile factories possess noise levels above NIOSH Standard. 

 

Among the 42 sites surveyed in the four factories, 11 sites or 26.2% have noise levels 

which are significantly greater than OSHAs PEL i.e., 90 dB(A) as can be seen from  

Table 4. In this regard, there is no working station in AAYSC which has noise level 

above this standard. Only the bell press machine in the KKT factory has noise level 

which is significantly greater than the OSHA�s PEL. 6 and 4 working sites at ASPSC and 

KMTF respectively possess noise levels significantly greater than the OSHA PEL. These 

sites are flying friction press and tumbling machines (from forging department), planner 

and surface machines (from wood workshop), heat treatment furnace and welding 

sections from ASPSC. Coming to KMTF, MS-250 cutting machine, rivet machine, 

sucker machine (in the painting department) and tumbling machine are among the most 
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dangerous noisy areas which need special attention as far as protection of workers from 

NIHL is concerned. All these sites can be referred from Figure 7 and Figure 8. The 

statistical comparison of all the surveyed sites against the two popular noise standards 

(NIOSH and OSHA) is clearly summarized in Table 4.  

 

The noise levels of occupational environments in the two textile factories were more or 

less similar to that observed in the study conducted at Dire Dawa Textile mill, Ethiopia, 

some 14 years ago (Ayele Belachew ,1995).  In his study, Ayele reported that average 

levels of 85.5±2.7, 90.8±2.7 and 100.5±3.7 dB(A) noise levels prevailed in the 

preparation, spinning and weaving sections respectively. The Blowing, Carding and 

Roving sections of AAYSC prevails an average of 86.5±0.38,83.6 ±1.25 and 90.2± 

0.85bB(A) respectively.  Had the blanket section of the AAYSC, with its very old 

machineries, been operational, the prevailing noise would have been more comparable 

with that obtained by Ayele Belachew. However , the occupational  noise levels  in the 

KK textile factory is  less than that in AAYSC as the machineries are newly designed as 

compared to that of AAYSC. 

  

A research done in Sivas-Turkey reported that the maximum industrial noise level 

measurements were 99 and 100 dBA respectively for textile and iron & steel factories. 

The same study reports that the minimum values are 75 and 77 in the same order 

(Atmaca, et al, 2005). Similarly, in the current study, it can be seen that the maximum 

noise levels are 99.5 and 95.2 where as the minimum values are 88.7and 89.4 

respectively for ASPSC and KMTF (Table 4). Hence more or less similar pattern of 

occupational noise can be seen between the two studies. 

 

How ever the findings in this study doesn�t  agree with that of Seife�s conclusion which 

said that  subjects in the textile mill group were found to be exposed to serious levels of 

noise than those in the metal and wood workshops(Seife Mulugeta, 1995). As a matter of 

fact, the noise level measurements recorded in the AAYSC seem to be under estimated. 

This is because the survey was carried out while the factory was running with limited 

number of machineries due to raw materials and electric power shortages (as the 
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department heads of different sections told us). Had this not been the case, the noise 

exposure due to those old machineries (especially in the blanket department) could have 

been higher than the values documented in Table 4 of this study. It can be seen from 

Table 4 that subjects in the two metal processing factories (ASPSC and KMTF) were 

exposed to occupational noises which are more intense than their counter parts in the 

textile sectors. 

 

A study reported in Bedi (2005) found that the prevailing noise levels in certain sections 

of two textile factories in Northern India ,namely carding, blowing room, combing, etc.,  

are less than 90 dB(A) .This is consistent to what is observed at most of the sites in 

AAYSC and KKT in the current study. Refer to Figure 5 and Figure 6.  

 

In the 26.2% of the total working stations, the daily noise exposure of workers exceeds 

the maximum exposure limit of 90 dB(A) (Table 4), specified by OSHA. A study done 

on textile industries in Tanzania confirms more or less similarly that 30 % of the total 

work force is subject to a gross occupational noise exposure of above 90 dB(A) 

(Makambaya, 1992).  

 

Table 4: Comparison of occupational noise levels of factories against NIOSH 

Recommended exposure level and OSHA Permissible exposure levels.  

 

   Test Value=85 dB(A) Test Value=90 dB(A) 

No Company mean t Sig. (2-

tailed) 

t Sig. (2-

tailed) 

1 AAYSC 86.533 7.015 .020  * -15.860 .004 * 

2  79.967 -41.880 .001 * -83.482 .000 * 

3  85.200 .622 .597 -14.932 .004 *  

4  83.633 -1.893 .199 -8.820 .013 * 

5  77.167 -33.571 .001 * -55.000 .000 * 

6  82.400 -2.901 .101 -8.479 .014 * 

7  84.767 -.142 .900 -3.188 .086 

8  89.000 5.529 .031 * -1.382 .301 

9  73.967 -40.438 .001 * -58.764 .000 * 

 

pdfMachine  
A pdf writer that produces quality PDF files with ease! 

Produce quality PDF files in seconds and preserve the integrity of your original documents. Compatible across 
nearly all Windows platforms, if you can print from a windows application you can use pdfMachine.  

Get yours now! 

http://www.pdfmachine.com?cl


 37 

10  74.967 -4.595 .044 * -6.885 .020 * 

11  83.333 -4.789 .041 * -19.157 .003 * 

12  85.533 .842 .488 -7.053 .020 * 

13  90.167 10.522 .009 * .339 .767 

14  91.833 4.606 .044 * 1.236 .342 

15  83.067 -13.306 .006 * -47.718 .000 * 

16  78.233 -46.571 .000 * -80.984 .000 * 

17 KKT 92.833 16.178 .004 * 5.852 .028 * 

18  86.133 .561 .631 -1.916 .195 

19  80.467 -10.370 .009 * -21.807 .002 * 

20  82.367 -4.141 .054 -12.003 .007 * 

21  80.400 -10.038 .010 * -20.949 .002 * 

22  81.033 -2.931 .099 -6.626 .022 * 

23  77.300 -12.330 .007 * -20.336 .002 * 

24 ASPSC 91.533 14.945 .004 * 3.507 .073 

25  92.033 30.143 .001 * 8.714 .013 * 

26  96.633 30.262 .001 * 17.255 .003 * 

27  99.533 35.839 .001 * 23.509 .002 * 

28  90.267 10.955 .008 * .555 .635 

29  96.133 63.120 .000 * 34.773 .001 * 

30  95.167 31.973 .001 * 16.248 .004 * 

31  88.700 17.774 .003 * -6.245 .025 * 

32  96.400 12.641 .006 * 7.097 .019 * 

33 KMTF 90.967 25.571 .002 * 4.143 .054 

34  91.100 6.806 .021 *  1.227 .345 

35  89.400 6.844 .021 * -.933 .449 

36  89.433 7.991 .015 * -1.021 .414 

37  92.167 6.979 .020 *  2.110 .169 

38  93.500 15.266 .004 * 6.286 .024 * 

39  91.767 16.201 .004 * 4.230 .052 

40  95.167 10.593 .009 * 5.383 .033 * 

41  95.233 19.076 .003 * 9.756 .010 * 

42  92.867 13.603 .005 * 4.957 .038 * 

 

* Significant at p-value<0.05 
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Note that the summary of the raw data for the above 42 working sites are presented in 

Annex 6. The prevailing noise levels at each of the industrial premises and their 

comparisons with the two popular Standards (NIOSH and OSHA) are clearly described in 

the following four graphs. Figure 5 , Figure 6, Figure 7 and  Figure 8 clearly shows the 

noise levels of the working environments in  AAYSC,  KKT factory,  ASPSC and  

KMTF respectively . 

 

 

 

 

 

 

 

 

Figure 5: Noise levels of occupational settings at AAYSC. 
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Figure 6: Noise levels of occupational settings at KKT factory. 
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Figure 7: Noise levels of occupational settings at ASPSC. 
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Figure 8:    Noise levels of occupational settings at KMTF 

 

4.2 Hearing conditions of workers and safety climates of factories   

 

Out of 200 respondents 86.5% are males and 13.5 are females. The mean age ± SD of 

participants were 44.5± 7.4, 32.6± 9.9, 46.1 ± 52.3, and 41.9± 10.6 for AAYSC, KKT, 

ASPSC and KMTF respectively, with a range generally from 21 to 60.The educational 

attainment ranges from illiterate to degree holders. The mean ± SD of work experience 

were 24.3± 7.8, 8.4± .9, 15.3± 6.9 and17.8± 9.6 years respectively for AAYSC, KKT, 

ASPSC and KMTF. As far as marital status is concerned, 72.5% of the respondents 

reported that they were married and living in union where as 17.5% are single.  

 

Among our respondents 37.5% of them revealed that they were engaged in different 

military services. As far as the present conditions of the working area is 

concerned,80.3%, 73.3%, 50% and 37% of workers in ASPSC, KMTF, KKT and 

AAYSC believe  that they are working under noisy conditions (Table 5). Workers in the 

welding section, heat treatment, thumbling machine and planner machines of ASPSC 

were highly complaining about severe noise at their working places. In KMTF, most 

workers engaged in the riveting process, compressor room and MS-Cutting machines 

strongly confirmed that they were exposed to injurious noise. 
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     Table 5: Injuries related to ear and associated body parts and conditions 

susceptible to hearing loss. 

 

Factories Injuries/Diseases 

AAYSC  KKT ASPSC KMTF 

Head injuries:                  Yes (%) 

                                         No (%) 

(11.1) 

(88.9) 

(7.5) 

(92.5) 

(14.75) 

(85.25) 

(22.2) 

(77.8 ) 

Ear ache:                         Yes (%) 

                                         No (%) 

(12.9) 

(87.1) 

( 17.5) 

(82.5) 

(34.4) 

(65.6 ) 

(31.1) 

(68.9) 

Ear allergies:                   Yes (%) 

                                         No (%) 

(11.1) 

(88.9) 

(7.5) 

(92.5) 

(21.3) 

(78.7) 

(13.3) 

(86.7) 

Trauma:                          Yes (%) 

                                         No (%) 

(12.9) 

(87.1) 

(7.5) 

(92.5) 

(21.3) 

(78.7) 

(20) 

(80) 

Running ear:                   Yes (%) 

                                        No (%) 

(3.7) 

(96.3) 

(5.0) 

(95.0) 

(9.8) 

(90.2) 

(20) 

(80) 

Regularly taking antibiotics: 

                                       Yes (%) 

                                        No (%) 

 

(12.9) 

(87.1) 

 

(7.5) 

(92.5) 

 

(14.75) 

(85.25) 

 

(24.4) 

(75.6) 

Ever been in military Services:   

                                       Yes(%)                      

                                       No (%) 

 

(22.2) 

(77.8) 

 

(3.0) 

(97.0) 

 

(39.3) 

(60.7) 

 

(60) 

(40) 

Exposure to gun fire:  

                                      Yes (%) 

                                       No (%) 

 

(18.5) 

(81.5) 

 

(5.0) 

(95.0) 

 

(32.8) 

(67.2) 

 

(40 ) 

(60 ) 

Working in grinding & welding area:   

                                     Yes (%)       

                                      No (%) 

 

(64.5) 

(35.5) 

 

( 22.5) 

(77.5) 

 

(63.9) 

(36.1) 

 

(64.4) 

(35.5) 

Noisy  working area:  

                                     Yes (%) 

                                      No (%) 

 

(37.0) 

(63.0 

 

(50.0) 

(50.0) 

 

(80.3) 

(19.7) 

 

(73.3) 

(26.7) 
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The most commonly known symptom suggestive of hearing loss is tinnitus. The 

prevalence of this symptom is observed more in the metal related factories. ASPSC is the 

leading by accompanying 49.2% of the subjects. KMTF, AAYSC and KKT showed 

46.7%, 29.6% and 25% respectively. The current hearing trouble among the workers is 

more pronounced in the metal sectors like tinnitus as indicated clearly in Figure 9. 

 

Safety climates of factories are related to the conduction of pre employment hearing tests, 

provision of hearing protection devises and the degree of awareness creation among the 

work force about adverse effect of industrial noise. The rate of conduction of pre 

employment hearing test is in the order of 42.2%, 15%, 14.8% and 13% respectively for 

KMTF, KKT, ASPSC and AAYSC respectively (Figure 10).     

 

               

 

Figure 9.  Prevalence of subjective symptoms of tinnitus and Current Hearing 

Trouble (CHT) by factory in %. 
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Those respondents who say that their working environment is noisy were further 

investigated whether they are using HPDs (Hearing protection devises) on their 

respective working sites and most of them, i.e., 85%, 90%, 63.3% and 81.8 % said that 

they are not wearing or using HPDs. This percentage refers to AAYSC, KKT, ASPSC 

and KMTF in their respective order. Sector wise, 70.73 % and 87.5 % of metal and textile 

workers are not protected from noise at work. All in all 76.2 % of the work force which is 

working under noisy occupations are not using personal protective equipment. As far as 

creating awareness is concerned, only 5.6 %, 17.5 %, 29.5 % and 20.0 % of workers 

respectively in AAYSC, KKT, ASPSC and KMTF respond that trainings about how to 

protect them selves form noise was given. The subjective responses given on these safety 

issues are presented on Figure 11.   
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Figure 10:  Pre- employment hearing test (PEHT), given in percents, by factory. 
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Figure 11: Usage of HPDs among workers and conduction of trainings on industrial 

noise, given in percentages, by factory. 

  

From Self reported responses given by the workers, 42.6 % of those in the textile sectors 

and 77.4 % in the metal manufacturing are working in noisy conditions. However a study 

conducted by Atmaca , et al (2005), reported that 72.92% and 77.78% of Iron & Steel and 

Textile factories respectively are working under annoying noise levels. The annoyance 

level of workers in the textile sectors in the current study seems to be very low. This 

might be due to the fact that the old blanket department of the AAYSC was not 

considered as it was not operational during the survey. Other wise, both studies indicate 

that the conditions of the working environments in the metal industries are worse than 

those of textiles as the subjects in the earlier are exposed to high noise levels. The 

annoyance levels of workers associated with these high noise exposures is well studied in 

two textile plants in northern India also, where a study done by Bedi  (2005), confirms 

that the occupational noise is considered as an annoyance by 41 % of workers. Similarly, 

in the current study it is reported that 42.6 % of the workers in the two textile factories 

responded that their working environment is noisy and annoying.   
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A study conducted in Sivas-Turky concluded that 40 % of textile and 23.96 % of iron and 

steel workers are complaining about hearing problems (Atmaca, et al, 2005). This 

conclusion is derived from the questionnaire responses provided by the workers. All in all 

the study indicated that 29.1% of the workers were generally affected by hearing and 

related hearing problems. However, in the current study, only 19% of the total work force 

in both types of industries has hearing trouble. Sector wise, this distribution indicates that 

only 8.5 % in textile and 28.3 % of the subjects in metal factories are complaining about 

hearing problems. This result seems much exaggerated as compared to that reported in 

Atmaca  et al, (2005). This might be strongly related to the severe noise prevailing in the 

industries at Sivas as compared to the factories considered in this study. Moreover the 

industrial noise measurement at Sivas shows 99 dB(A) and 100dB(A) on the average in 

the textile and Iron & steel industries respectively. These noise levels are far greater than 

all the four factories considered in this study. 

 

The safety climates of each undertaking should be investigated thoroughly to design 

methods to protect   workers from physical hazards including noise. The rate of 

conduction of pre employment hearing test is in the order of 42.2%, 15%, 14.8% and 

13% respectively for KMTF, KKT, ASPSC and AAYSC respectively (Figure 10). 

Atmaca., et al (2005) reported that the level of hearing test in industries is 46.67% and 

19.79% in textile and Iron & Steel industries respectively. This comparison shows that 

the culture of pre employment hearing test at the textile factories in the current  study is 

at extremely lower level than that reported in Atmaca., et al (2005). This clearly shows 

that safety issues in the industrial premises are stiil at initial stage. The cases of the metal 

factories are more or less at comparable level (19.79% vs. 26.1%).  

 

According to a study done by Ismail and Elias (2006), to survey local industries in 

Malaysia, only 36% of workers who are exposed to a noise level of 90dBA wore HPDs at 

work even though they are provided these devises. But the usage of hearing protection 

devises in this study find out that only 21.3 % of the subjects wore HPDs at work places. 

As a reason for this, most workers says that their employees do not provide hearing 

protection devises. Some of them believe that the protection devises are not comfortable 
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to them. Bedi, (2005) reported in his study that only 28% of the two textile plants in 

northern India were using ear protectors, even though these workers are at high risk of 

developing NIHL due to excessive occupational exposure to noise. But this condition is 

much better than what is observed in this study which showed that only 12.5% of workers 

in the KKT and AAYSC are using HPDs. Atmaca (2005) reported that only 32.94% of 

workers in the textile, Iron & Steel, Cement and Concrete traverse industries were using 

ear protection accessories even though they are exposed to severe noise (between 99-

107dB (A)). However, the culture of using protection in the four factories, here, is 

incomparable with this, i.e., only 21.3 %.  Neitzel  and Seixas  (2005) reported that 60.8 

% of sheet metal workers always use HPDs at their working times. However in the 

current study, only 28.9 % of workers in the metal sector reports that they use HPDs at 

work. As a reason for this, the majority of workers say that their company didn�t provide 

attention to the safety of the workers and hence the protective equipments are not 

provided. Very few workers states that they are not interested to use the ear plugs given 

to them as they are not comfortable and produce excess heat in the ear. This might also be 

related to the low level of awareness on the side of the workers regarding the effect of 

noise.  
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5. Conclusion and Recommendation 

 

5.1. Conclusion 

 

This study carried out an analysis of the occupational noise levels to which workers 

engaged in the metal processing and textile manufacturing factories are exposed to. Its 

main conclusion is that out of the total 42 working sites surveyed in the four factories, 24 

of them (57.1%) are obtained to possess statistically significant noise levels above the 

NIOSH recommended exposure levels, indicating that the work force under these 

sections are at high risk of developing noise induced hearing loss and other associated 

health threats due to this excessive noise exposure. Tracing these hazardous occupational 

environments under each factory reveals that 4, 1, 9, and 10 working sites are found in 

AAYSC, KKT, ASPSC and KMTF respectively. All working stations of the metal 

factories fall under this group. This is a warning signal that noise is a serious health 

hazard in the metal factories as compared to the textile ones. Five stations out of twenty 

three, from textile factories, prevails noise levels greater than 85 db(A). This accounts for 

21.7 % of the working stations.     

 

In eleven departments out of the total forty two (26.2%), the prevailing noise levels in the 

working environment exceeds the standards stipulated by OSHA and ILO. There are 1, 6 

and 4 working sections under KKT, ASPSC and KMTF respectively which fall under this 

category. This means that 52.6 % and 4.35 % of the occupational environments in the 

Metal and Textile processing sectors showed significantly higher noise levels above 

90dB(A). Fortunately, all the departments in the Adei Ababa Share Company have noise 

levels below these standards. 

 

This research finds out that the over all noise levels in the factories to which the workers 

are exposed ranges between 73.9dB(A) and 99.5dB(A). In the light of this, highest noise 

levels are documented in the planner machine room in the wood workshop unit and the 
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heat treatment sections(in the foundry department) of the ASPSC, which are 99.5dB(A) 

and 96.6dB(A) respectively. The welding section, the thumbling machine (in the forging 

department) and surface machine, all of them in ASPSC, have also noise levels of 96.4, 

95.2, and 96.1 dB(A) respectively, which are very intense for the sense of hearing. In the 

Kotebe Metal Tools Factory, the rivet machine in the machine shop department and the 

sucker machine in the painting room each produces extreme noises that reaches up to 

95.2dB(A). The bell press machine in the Acrylic yarn dying department of KKT also 

produces noise level as high as 92.8dB(A). The lowest noise levels were documented 

under the reeling sections of Adei Ababa Yarn Share Company. They have a magnitude 

of 73.9dB (A) and 74.9dB (A) for yarn no 1 and yarn no 2 departments. 

 

The subjective response obtained from respondents reveals that only 23.8% workers, who 

are performing their tasks at noisy environments, are wearing HPDs. This also depicts 

that the majority of the work force is vulnerable to a serious health hazard. In agreement 

with other studies, the survey of the working environment also revealed that workers in 

all the four factories are exposed to noise which is a major physical hazard. Moreover, 

this study revealed that inadequate provision of health and safety services such as 

continuous health and safety education programs, periodic health status examination and 

provision and supervision of hearing protection devices like ear muffs and ear plugs are 

being given to workers.   

 

5.2. Recommendation 

 

Based on the above findings and conclusions drawn from it, for sustainable prevention 

and control of the noise hazard, urgent controlling measures have to be implemented in 

all the factories surveyed under this study.  

 

The first priority should be to reduce noise through technical measures. When 

engineering controls are not applicable or not sufficient, noise exposure may be reduced 

through measures such as using HPDs (adequately selected, worn and maintained) and 

administrative controls including limitation of time spent in a noisy environment. Both 
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personal measures and engineering controls should be discussed with the workers, so that 

they understand their importance and contribute their best for the implementation. 

Workers� education and training, as well as audiometric examinations are essential 

components of all these measures. 

 

To protect the vast work force, especially in ASPSC and KMTF, it may not be practical 

at this situation to use engineering method due to economic problems. Therefore, in such 

cases HPDs should be used as an interim solution. Hence the management body of all 

these textile and metal factories should give due attention for the provision and periodic 

follow up of HPDs to implement controlling measures which can definitely minimize the 

hazard due to noise. Substituting a quieter process, machine, or tool is another method 

which can be applied simply. As an example, the excessive noise due to riveting machine 

can be substituted by welding in the metal factories. Enclosing noisy machineries in a 

separate room or box is also another more practical and economical means together with 

placement of machineries at a reasonable distance from each other.  

 

The Addis Ababa Labour and Social Affairs Beuro should do its best, much better than 

ever before, to enforce the labour law (proclamation No 377/2003) which encompasses 

articles on safety issues, for the realization of producing healthy working environments. 

MoLSA, by the power vested on it under the article 70(1) (a) of proclamation 377/2003, 

had issued OSH directive on 2003 which includes the assessment, prevention and control, 

health surveillance and providing training and information on noise in the working 

environment, among others. Actually this directive should be transformed to a stage 

where it is a binding document that factories should abide. On this directive, permissible 

noise exposures about the working environment are described and it is similar to that of 

OSHA i.e., 90 dB(A) for 8 hour exposure. Establishment of safety committee at the 

undertaking level also plays a vital role to develop OSH cultures at every sector of the 

working environment.     
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More over the following can be taken as a general solution nation wide and at the Addis 

Ababa City level to reduce noise problems at metal and textile factories: 

 

 Current situations of noise in heavy industries have to be studied in depth to 

clearly know the severity of the situation nation wide so as to be able to design 

remedy for the problem. 

 Continuous and periodic Pre & during employment examination of workers 

(audiometric test) has to be conducted with the presence of well established OSH 

clinics. 

 Regulations of machineries, when they are imported (how much noise is emitted, 

their design, installation, regular maintenance, etc.) 

 Intensively use engineering methods of noise reductions and usage of PPE at the 

last resort.  

 Presence of well trained and equipped labour inspectors and Integration between 

different sectoral government bodies (MoLSA, Ministry of Health (MoH), 

Environmental Protection Authority (EPA), National Radiation protection Agency 

(NRPA), etc.) to alleviate the problem. 

  Implementation of different enforcements by laws (labour laws & pollution 

control laws) after a routine awareness creation has been done for all cross section 

of the society including the employees and employers.   

  As per the requirement of convention 155 of ILO, Ethiopia is preparing to 

formulate a National OSH policy in the near future. The preparation of this 

document is encouraging.  

  Sharing the experience of other developed countries like USA (adoption of best 

methods from abroad) should be enhanced.  
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5.3. Limitation of the study   

 

 As there is no culture of reliable pre employment hearing test in Addis Ababa, there 

was no record which shows the hearing status of the work force at the time of 

employment in all of the study areas.  

 Due to unavailability of audiometer, it was not possible to estimate the effect of the 

occupational noise exposure on the hearing capacity of the concerned workers.   

 Another main limitation of this study was attributed to the shortage of electric power 

through out the country at the time of the study. In relation to this, areal noise surveys 

were not conducted in some departments which were not operational.  
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Annexes 

Annex 1 : Amharic version questionnaire 

�Ða ¾SeT� G<�@� Ò` ¾}ÁÁ²< ¾nK SÖÃp ØÁo� 
 
 ÃI nK SÖÃp S<K< uS<K< uðnÅ�K� LÃ u}Sc[} G<�@� ¾T>VL�¨<::   
 ¾nK SÖÃl �LT KØ��� U`U` ¾T>¨<M uSJ�< c^}�� ��<[� 
cØ}¨< u�¡¡M °�Ç=VK<� ÃKS�K<::u}ÚT]U �`e ¾T>VK<� S[Í 
uT>eØ` ¾T>Á´ ÃJ�M:: 
���� ÃI�� nK SÖÃp c=VK< eU Síõ �ÁeðMÓU:: 
 nKSÖÃl� uSS<L� eK}vu\� ����ÏÓ u×U �É`Ñ� ����ScÓ�K�:: 
 
                                         ¾nKSÖÃl SKÁ lØ` ................ 
 

¡õM ��É - ÖpLL 
¾É`Ï~ eU ...................................................................................................................... 
 
¾c^}�¨< ¾e^ ¡õM ...................................................................................................... 
 
¾c^}�¨< M¿ ¾e^ x� ¨Ã�U �Ã�� ...................................................................... 
 
¾c^}�¨< ¾S�`Á �É^h ............................................................................................ 
 
¾c^}�¨< ¾Òw� G<�@�             ÁÑv     ÁLÑv    
 
¾c^}�¨< ï�    ¨�É      c?�    
 
¾c^}�¨< �ÉT@ ............ 
 
¾c^}�¨< ¾e^ MUÉ(u�S��) .............. 
 
¾c^}�¨< ¾�UI`� Å[Í  
 
               Sc[} �UI`�        Ç=ý��KAT ¨ÃU �²=Á uLÃ  
 
               � 1�-6�/1� Å[Í    10+1' 10+2'10+3/c`}õ�?�                               
 
               � 7�-10�/2� Å[Í            
 
          

¡õM G<K� - �ów]" ÉUî Ò` ¾}ÁÁ²< ¾}KÁ¿ ØÁo� 
¾T>�}K<�� ØÁo� �� ¨ÃU �ÃÅKU uTK� ÃSMc<::KSMe 
Tw^]Á u=ÁeðMÓ U`S^ uT>K¨< dØ� ¨<eØ Áeõ\ 
 
}.l ØÁo� �� �ÃÅKU/¾KU U`S^ 
1 uu?}cw ¨<eØ ¾SYT� �KA�� � 

50 �S� ��ÉT@¨</ª uò� Á× c¨< �K; 
   

2 �²=I uò� Ða� LÃ �ÅÒ Å`f 
Á¨<nM; 
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3 ¾Ða ISU �²=I uò� }cU�� 
Á¨<nM 

   

4 ¾Ða �K`Í= �ÒØV� Á¨<nM    
5 ¾Ða �=�ô¡i�(¾SlcM G<�@�) 

�ÒØV� Á¨<nM 
   

6 u�G<� c�� uSÅu� G<�@� ¾T>¨eÇ�¨< 
SÉH�>��/��+vÄ+¡e/ ¨ÃU ¾I¡U� 
U`S^� Ã�@\ ÃJ�;  

   

7 �²=I uò� u¨<�É`� e^ ¨ÃU ÉUî 
uT>u³u� ¾e^ �"vu= }cT`}¨< 
Á¨<nK<; ¾T>Á¨<l �J� ¾c\u�� ¾e^ 
�Ã�� u=ÑM>ì<M�   

   

8 KT��¨<U �Ã�� ¾õ�Ç� / ¾}�<e 
ÉUî }ÒMÖ¨< Á¨<nK<; 

   

9 Ða� ¾SÉT� G<�@� Å`fu� 
Á¨<nM; 

   

10 uÐa� ¾¨<eØ ¡õM ÝÝ� 
ÃcT�M; 

   

11 ¾w¾Ç ¨Ã�U ¾w[� Sl[Ø e^ 
W`}¨< Á¨<nK<; 

   

12 ¾SeT� �Ó` �²=I uò� �ÒØV� 
Á¨<nM; 

   

13 u�G<�< c�� ¾SeT� �Ó` �Kw�;    
14  �SeT� �KA� ��í` uG<K~ Ða� 

S"�M M¿�� �K wK¨< ÁevK<; ��� 
   � 

15 �²=I Se]Á u?� �T>c\� K?L ¾}K¾ 
e^ �K�; "K ÃÓKì<;  

   

16 u�[õ� Ñ>²? U� TÉ[Ó ÁeÅe��M 
¨Ã�U U� Ãc^K<; u=ÑMì<M� 

   

17 �²=I Se]Á u?� K=kÖ\ c=SÖ< ¾pÉS 
pØ` ¾Ða U`S^ }Å`ÔKA�M; 

   

18 u}^ lØ` 17 �}ÑKì¨< K?L ¾Ða 
U`S^ �É`Ñ¨< Á¨<nK<;  

   

19 �G<� uT>c\u� x� ÁK¨< ¾ÉUî SÖ� 
�õ}�� KÐa �ÅÑ� �¨< wK¨< ÁevK<; 
/Ã[whM�/ 

   

20 ue^ LÃ �ÁK< ¨Ã�U ue^� �"vu= 
Ða� �ÉUî ¾T>�L�K< ¾�õe ¨�õ 
Sd]Á�� (KUdK? �=` Sõ) 
}ÖpS¨< Á¨<nK<;SMe �ÃÅKU 
�J� U¡�Á~ u=w`^    

   

21 �²=I uò� uSe]Á u?� ¨<eØ 
eKów]" ÉUî/ Û¤� �UI`� }cØ� 
Á¨<nM;  

   

        
                            
                           nK SÖÃl ¾}VLu� k� ....................................... 
                           nK SÖÃl� ÁeVL¨<  ............................................. 
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Annex 2 : English version questionnaire 

QUESTIONNAIRE ON PROBLEMS ASSOCIATED WITH HEARING 

 

Introduction and consent form 

Hello,  my name is ��������.I�m here on behalf of the research team of AAU, 

Science faculty, Environmental science program. I would like to understand how big the 

problem of occupational noise exposure is and how can it be tackled ultimately to 

improve the occupational safety and health service in the respective enterprises. In line 

with these clear objectives, I would like to ask you some questions related to hearing 

associated with noise exposures at work. The information that you tell me on this 

interview will be kept strictly confidential. You don�t need to write your name.  

Do I have your permission to proceed?  Yes       No . 

Thank you in advance for your cooperation.  

 
                                                            Questionnaire identification number ���  
    

PART- 1 General information 
  
Name of the organization ����������������������. 
 
Place of work ��������������������������� 
 
Department ���������������������������... 
 
Area of residence �������������������������. 
 
Marital status            Married            Single    
 
Sex                             Male                Female  
 
Age        ����.. 
 
Worker�s Experience ����.. 
 
Educational status:      Illiterate                               Diploma or above     
 
                 Grade 1-6 /elementary                
              
                 Grade 7-10/high school                           10+1, 10+2, 10+3 /certificate                    
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PART- 2 Questions related to factory noise. 
 

Answer the following questions. If explanation is needed, write it in the remark 
section.  
 

No History Yes No Remark 
1 Has any one in your family lost hearing before 

age of 50? 
   

2 Have you ever had a head injury?     
3 Have you ever had an ear ache?    
4 Do you have ear allergies ?    
5 Have you ever had ear infections or trauma on 

your ears? 
   

6 Do you regularly take drugs, antibiotics or 
medication?  

   

7 Have you ever been in military services?          
Describe. 

   

8 Have you been exposed to any sort of gun fires?    
9 Have your ears ever run?     
10 Have you ever had noises in your ears?    
11 Have you ever worked in an area like welding 

& grinding? 
   

12 Have you ever had hearing trouble?    
13 Do you now have any hearing trouble?    
14 Do you feel that there is difference between the 

two ears as far as hearing is concerned?  
   

15 Do you have a second job? Explain����    
16 What is your hobby? 

 
   

17 Have you had pre-employment hearing test?    
18 Have you had previous hearing test?    
19 Do you feel that your current working area is 

noisy?  
   

20 Do you usually wear hearing protector at work? 
If your answer is no, explain why? 

   

21 Has any training been conducted in your 
organization regarding noise hazards at work? 

   

 
                                                                          Date of interview������� 
                                                                          Name of interviewer �����.���.. 
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Annex 3:  Combinations of noise exposure levels and duration that no worker    

exposure shall equal or exceed according to NIOSH. (Source: 

NIOSH,1998) 

 

Duration, T Duration, T Exposure 
Level,L 
dB(A) 

Hours Minutes Seconds 
Exposure 
Level,L 
dB(A) 

Hours Minutes Seconds 

80 25 24 - 106 - 3 45 
81 20 10 - 107 - 2 59 
82 16 - - 108 - 2 22 
83 12 42 - 109 - 1 53 
84 10 5 - 110 - 1 29 
85 8 - - 111 - 1 11 
86 6 21 - 112 - - 56 
87 5 2 - 113 - - 45 
88 4 - - 114 - - 35 
89 3 10 - 115 - - 28 
90 2 31 - 116 - - 22 
91 2 - - 117 - - 18 
92 1 35 - 118 - - 14 
93 1 16 - 119 - - 11 
94 1 - - 120 - - 9 
95 - 47 37 121 - - 7 
96 - 37 48 122 - - 6 
97 - 30 - 123 - - 4 
98 - 23 49 124 - - 3 
99 - 18 59 125 - - 3 
100 - 15 - 126 - - 2 
101 - 11 54 127 - - 1 
102 - 9 27 128 - - 1 
103 - 7 30 129 - - 1 
104 - 5 57 130-140 - - <1 
105 - 4 43 - - - - 
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Annex 4: Permissible exposure limits (PEL), exchange rates, and other 

requirements for noise exposure according to nation. Taken from OSH 

Encyclopedia,(ILO,2007).  

PEL = Permissible exposure limit.   

 Exchange rate or doubling rate.  

 Like the PEL, the levels initiating the requirements for engineering controls and 
audiometric testing also, presumably, are average levels.  
  

Nation, date  

   

Exchange 
rate, 

      

Level dBA 
engineering 

control   

Level dBA 
audiometric 

test    
Argentina  90  3  110 dBA        
Australia, 

 1993  

85  3  140 dB peak  85  85  

Brazil, 1992  85  5  115 dBA  
140 dB peak  

85     

Canada, 

 1990  

87  3     87  84  

CEC,  1986  
85  3  140 dB peak  90  85  

Chile  85  5  115 dBA  
140 dB  

      

China,  1985  
70-90  3  115 dBA        

Finland, 1982  85  3     85     
France, 1990  85  3  135 dB peak     85  

Germany,  
1990  

85  
55,70  

3  140 dB peak  90  85  

Hungary  85  3  125 dBA  
140 dB peak  

90     

India, 1989  
90     115 dBA  

140 dBA  
      

Israel, 1984  85  5  115 dBA  
140 dB peak  

      

Italy, 1990  85  3  140 dB peak  90  85  
Netherlands, 

 1987  

80  3  140 dB peak  85     

New Zealand, 

 1981  

85  3  115 dBA  
140 dB peak  

      

Norway, 

 1982  

85  
55,70  

3  110 dBA     80  

Spain, 1989  85  3  140 dB peak  90  80  
Sweden, 1992  85  3  115 dBA  

140 dB C  
85  85  

United 
Kingdom, 1989  

85  3  140 dB peak  90  85  

United States, 

 1983  

90  5  115 dBA  
140 dB peak  

90  85  

Uruguay  90  3  110 dBA        
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Annex 5.  Noise exposure standards for commonly known agencies in the United 

States of America and others.  

Source: AIHA Noise manual, 5th edition.(2001). 

Here �HC� denotes hearing conservation; �NC� denotes noise control. 

 

S.No Government or 
Issuing agency 

Exposure 
standard 

Criterion 
Level 

Exchange 
rate 

Response 
time  

Weigh
ting 

European union 
1 European Agency 

for Safety and 
Health at Work 

Directive 
86/188/EEC 
Effective Jan 
1990; 
Repealed Feb 
2006. 

85 (HC) 
90 (NC) 

3 slow A 

2 European Union Directive 
2003/10/EC 
Effective 6 
April 2006. 

80 (Lower 
Action Level, 
daily)  
85 (Upper 
Action Level, 
daily)  
87 (Exposure 
Limit, Daily or 
weekly. 
 

3 slow A 

South Africa 
3 Department of 

Labour 
OHS 
Act,1993;Envir
onmental 
Regulation For 
Workplaces,19
87, Noise & 
Hearing 
Conservation 
(from SABS 
083-1983) 

85 (HC) 
85 (NC) 

   

United States 
4 American 

Conference of 
Governmental 
Industrial 
Hygienists(ACGI
H) 

Threshold limit 
values for noise 

85 3 slow A 

5 California 
Occupational 
Safety and  Health 
Administration  

Permissible 
Exposure Limit 

85 (HC) 
90 (NC) 

5 Slow  A 

6 Mine Safety and 
Health 
Administration 
(MSHA) 

Permissible 
Exposure Limit 
(Uniform Mine 
Health 
Regulations) 

85 (HC) 
90 (NC) 
 

5 slow A 
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7 National Institute 
for Occupational 
Safety and Health 
(NIOSH). 

Recommended 
Exposure 
Limit(REL) 

85 3 Slow/fast A 

8 Occupational 
Safety and Health 
Administration 
(OSHA). 

Permissible 
Exposure Limit 
for General 
Industry (29 
CFR 1910.95) 

90 (NC) 
85 (HC) 

5 slow A 

9 Occupational 
Safety and Health 
Administration 

Permissible 
Exposure Limit 
for 
Construction 
(29 CFR 
1910.95) 

90 5 slow A 
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Annex 6: Summary of the data observed in this study 
1.  AAYSC 

Department No Working section Measurement in dB(A) 
   slow mean SD 
Yarn making/Yarn No 1 1 Blowing room 86.8 86.530.38 
   86.1  
   86.7  
 2 Carding room 83.6 83.631.25 
   82.4  
   84.9  
 3 Drawing frame 82.5 82.401.55 
   80.8  
   83.9  
 4 Roving frame 89.2 90.170.85 
   90.5  
   90.8  
 5 Ring frame 82.7 83.330.60 
   83.4  
   83.9  
 6 Reeling section 73.6 73.970.47 
   74.5  
   73.8  
Yarn making/Yarn No 2 7 Blowing room 80.2 79.970.21 
   79.8  
   79.9  
 8 Carding room 76.8 77.170.40 
   77.1  
   77.6  
 9 Drawing frame  85.6 84.782.84 
   87.1  
   81.6  
 10 Roving frame 89.1 91.832.57 
   92.2  
   94.2  
 11 Ring frame 85.9 85.531.09 
   86.4  
   84.3  
 12 Reeling section 70.6 74.973.78 
   77.2  
   77.1  
Kneeting department 13 Squisser machine 83.1 83.070.25 
   83.3  
   82.8  
 14 Winch/drying machine 78.2 78.230.25 
   78  
   78.5  
 15 Boiler room 85.7 85.200.56 
   84.6  
   85.3  
maintenance room 16 maintenance room 90.2 89.001.25 
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   89.1  
   87.7  

 

2. KK Textile 

Department No Working section Measurement in dB(A) 
Blanket department   slow mean SD 
 17 Warping 78.2 77.301.08 
   77.6  
   76.1  
 18 Loom-shed 81.3 82.371.10 
   82.3  
   83.5  
 19 Raising 79.8 80.400.79 
   81.3  
   80.1  
 20 Stitching and cutting 83.7 81.032.34 
   79.3  
   80.1  
Akrylic yarn dying 
department 21 Bell press machine 92.4 92.830.84 
   92.3  
   93.8  
 22 Drying room 79.6 80.470.76 
   80.8  
   81  
 23 Boiler room 82.1 86.133.49 
   88  
   88.3  

 

3. ASPSC 

Department No Working section Measurement in dB(A) 
   slow mean SD 
Mechanical workshop 24 Welding 95.6 96.401.56 
   98.2  
   95.4  
Hand tools and cuttlery 25 Upsetting machine 89.1 88.700.36 
   88.4  
   88.6  
 26 Final polishing machine 91 91.530.76 
   91.2  
   92.4  

Foundry 27 
Portable grinding 
machine 89.6 90.270.83 

   91.2  
   90  
 28 Heat treatment furnace 97.4 96.630.67 
  (air quenching) 96.3  
   96.2  
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Forging room 29 Thumbling machines 95.7 95.170.55 
   94.6  
   95.2  
 30 Flying friction press 91.6 92.030.40 
   92.4  
   92.1  
pattern room/wood 
workshop 31 Surface machine 96.4 96.130.31 
   95.8  
   96.2  
 32 Planner machine 100.2 99.530.70 
   99.6  
   98.8  

 

4. KMTF 

Department No Working section Measurement in dB(A) 
   slow mean SD 
Forging room 33 MS-250B cutting machine 93.9 93.500.96 
   94.2  
   92.4  
 34 PMS-160 cutting machine 91.3 91.770.72 
   91.4  
   92.6  
 35 Thumbling machine 94 92.871.00 
   92.1  
   92.5  
Machine shop 36 Rivet machine 93.4 95.171.66 
   96.7  
   95.4  
 37 Laze machine 94.1 92.171.78 
   91.8  
   90.6  
Grinding room 38 Grinding machine 1 88.2 89.401.11 
   90.4  
   89.6  
Painting room 39 Sucker machine 96.3 95.230.93 
   94.8  
   94.6  
Sickle room 40 Grinding machine 2 89.6 89.430.96 
   88.4  
   90.3  
Wood workshop 41 Cosma machine 89.6 91.101.55 
   91  
   92.7  
Compressor room 42 Compressor machine 91.4 90.970.40 
   90.6  
   90.9  
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