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Abstract: Noise induced hearing loss becoming one of the 

biggest threats for the maintenance personnel in aviation 

maintenance company. Lot of studies had been conducted and 

showed on how it can affect the work performance which every 

single mistake can lead to worst case scenario in the industry 

itself. This research is mainly comprised in evaluating awareness 

level and the results from it can be guidance for recommend the 

proper safety measures to protect their health. Also, for the 

methodology, this research is carried out with quantitative 

measures for better analysis and using questionnaire for 

collecting all data. All the data analysed for the results of the 

overall study for this thesis study.  

 

Keywords: Noise-induced hearing loss threats, Part 145 Line 

maintenance technicians, SPSS  

I. INTRODUCTION 

Overview  

Generally, outside the hangar is the line environment 

while base environment is usually inside the hangar or the 

workshop. Aircraft maintenance engineer expected to work 

in these two-working environments either day or night. They 

are exposed to the hazards and health threats while working 

in this aviation field including noise pollution due to running 

aircraft engines or auxiliary power units and so on [1].  

Prolong exposure to the loud environment may cause the 

noise induced hearing loss which one of the leading causes 

for about one quarter of the hearing difficulty caused by 

occupational exposures among US workers. Other than that, 

about 22 million workers are exposed to hazardous noise 

each year [2].  

Statement of Problem  

The one who works in the aviation industry should be safe 

from any hazards which can threat their health and safety 

including the hearing impairment after working for long 

time in the loud environment of line maintenance. Lacking 

safety awareness including not wearing the personal 

protection equipment for ear in the loud environment of the 

line maintenance mostly cause the maintenance engineer in 

risk to lose their hearing capability after a time or usually 

known as noise induced hearing loss (NIHL).  Safety 

awareness in line maintenance should be enhanced by 

improving reliability of ear muff used during working in the 

loud environment of line maintenance.  
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Objectives  

Significantly, this study focused on reducing the amount 

of line maintenance engineer suffering from hearing 

impairment risk due to lack of safety awareness in the line 

maintenance and raise awareness of ear personal protection 

equipment importance during work besides enhancing the 

safety culture in the aviation wholly.    

Scope and Limitation  

The scope of research is the Part 145 line maintenance 

employees in Hammock Helicopter Sdn. Bhd., Subang. 

Specifically, the respondents of the questionnaire comprise 

of maintenance personnel who working in the line 

maintenance field.   

The limitation basically based on limited findings for 

evaluating which only by analysing the questionnaire paper 

distributed the respective respondents. It may not reflect all 

the maintenance personnel opinion in the aviation 

throughout the country.  Other than that, the limiting factor 

in this research is some details cannot be enclosed to the 

public due to the terms and policies of the organization 

itself.     

II. LITERATURE REVIEW 

Hearing  

The organ responsible to the hearing sense is ear. 

Basically, the ear function is to detect sound by receiving 

vibrations in the air. Typical sensitivity of human ear for 

sound is between 20 and 20000 Hz with greatest sensitivity 

at 3000 Hz but the performance of the ear could be 

deteriorated due to certain health problems. Decibels (dB) is 

the sound intensity unit. Table 1 below will show the certain 

level of intensity in various activity.  

Table. 2-1 Noise Level Range 
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To determine good ear condition, monaural hearing 

(sound reception on one ear) is slightly less acute than 

binaural hearing (sound reception on two ears) when ear is 

turning to the sound source.  But, if the head is turned in the 

opposite direction, hearing may be reduced by as much as 

20 dB in some frequencies as cited in ICAO (2012) page 

389 [3].  

Ear protection  

Basically, ear protectors have no adverse effects on 

understanding speech in noise, provided the voice is raised 

above background noise level, either in face-to-face 

communication, loudspeaker communication or 

communication under a headset (insert protectors used with 

communication earphones or earphones incorporated into 

ear muffs). Problems in speech communication depend on 

the type and the amount of noise, the type of ear protector, 

and the hearing status of the individual [4].  

Ear protectors may cause medical problems in various 

ways. The materials from which the ear protectors are made 

may cause allergic or toxic reactions. Cases of external otitis 

are rare when the material is inert, such as neoprene, 

polyvinyl plastic or rubber. Stiff ear inserts may cause 

injuries if a blow on the ear causes the insert to penetrate 

more deeply. Inserts with too tight a fit may contribute to 

barotrauma. Pressure-reducing ear inserts are ineffective and 

should be avoided. Insertion of ear plugs may result in 

impacted cerumen in the ear canal. Failure to keep ear 

protectors clean can result in disease. Ear protectors should 

not be worn when there is existing external otitis or skin 

infection [5].   

Noise in Aviation Industry  

Aircraft noise originates principally from propellers (for 

piston and turbo-prop aircraft), the engines and exhaust 

(with different characteristics for jet, turbo-fan, turbo-prop 

and piston engines), and aerodynamic flow or slipstream 

(speed, take-off, landing). The intensity of sound (noise) 

decreases proportionally to the square of the distance [6].  

The noise background for speech and communications is 

primarily the flight-deck noise. Communication equipment 

might be an additional noise source, although static and 

radio beams, which used to be disturbing for flight crews in 

the earlier days of air transport, have now practically 

disappeared with improved equipment.   

Noise-induced hearing loss  

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

occupational disease in Malaysia, accounting for about three 

quarter of all work-related diseases, ahead of respiratory and 

musculoskeletal problems [7].  

According to the European Agency for Safety and Health 

at Work (2005), NIHL is usually caused by prolonged 

exposure to loud noise. The first symptom is normally the 

inability to hear highpitched sounds. Unless the problem of 

excessive noise is addressed, a person’s hearing will 

deteriorate further, including difficulties detecting lower-

pitched sounds. This will normally occur in both ears. The 

damage of NIHL is permanent [8].  

III. METHODOLOGY 

In statistics, it has been stated that explaining any 

phenomenon by collecting numerical data that are analysed 

using mathematically based method explain what means of 

quantitative method mentioned above [9].  

Data of this research were collected by referring to 

questionnaires that had been distributed among the 

maintenance personnel. A set of questionnaires containing a 

few questions that had been divided to four sections.   

Section A consist of personal detail of maintenance 

personnel, which include gender, age, education level, type 

of license that maintenance personnel have and working 

experience in aviation industry.  

Section B are divided into four subsections. The first 

subsection focusing on maintenance personal knowledge 

regarding noise induced hearing loss. This section gives 

pictures on symptoms of noise induced hearing loss 

basically while second subsection concentrate on effect on 

noise hearing loss to a worker and the company, he/she is 

working with. The result of this section can raise awareness 

about effect of noise induced hearing loss to a person and 

the company their working with. Third subsection will 

determine the usage of hearing protection and last 

subsections it will focus on management roles in raising 

awareness on threats of NIHL at the company which is 

Hammock Helicopter Sdn. Bhd.   The research is to 

determine the awareness of the part 145 maintenance 

employees regarding the threat of the noise induced hearing 

loss. The maintenance personnel in the approved 

maintenance organization become the sample for the survey 

conducted. The result can be used as suggestions and 

recommend safety measures to improve the noise induced 

hearing loss awareness status of the personnel at the 

company.   

IV. ANALYSIS 

The final result will be presented based on the answers on 

the questionnaires obtained from the respondents which are 

part 145 line maintenance employees from the Hammock 

Helicopter Sdn. Bhd. The data is tabulated and analysed to 

obtain the results on the noise induced hearing loss threats 

awareness. From the result analysis, the data will show the 

vital aspects of the study and confirmed the hypothesis 

tested.A total of 38 sets of questionnaires were distributed to 

the respondents who are working in Hammock Helicopter 

Sdn. Bhd. The response rate is 100% as all of 38 sets of 

questionnaires were received back from respondents.  

Reliability Analysis   

In this study, the survey was conducted at the Galaxy 

Aerospace in UniKL MIAT Subang. The researcher decides 

to apply simple random sampling method because it 

guarantees that every sample chosen is representative of the 

population. The pilot test survey was conducted from the 

population of Galaxy Aerospace. A set of questionnaires 

was distributed to achieve the objective of the research.  
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The use of SPSS sampling in Table 1 show 0.928 

percentages of the 42 questionnaires distributed which 

indicated the reliability of the questions.     

Table. 1 Reliability Statistics  

Reliability Statistics 

Cronbach's Alpha   N of Items   

0.811  25   

Noise Induced Hearing Loss Threats Awareness among 

Part 145 Line Maintenance Employees   

This subtopic is divided into four subsections that 

comprise of section 1, section 2, section 3 and section 4. 

Section 1 is on maintenance personal knowledge regarding 

noise induced hearing loss (NIHL). Section 2 is on sign of 

hearing loss on line maintenance employees while section 3 

is on usage of hearing protection and the last, section 4 is on 

management roles in raising awareness on NIHL threats. 

This section indicated with Likert scale which range from 

strongly disagree to strongly agree and carry point from 1 to 

5 respectively.   

Section 1 – Maintenance personal knowledge regarding 

noise induced hearing loss  

1. I understand how ears function.  

Table. 2 Q1-1 

Scale 1 2 3 4 5 

(%) 0 0 15.8 47.4 36.8 

Based on the figure above, majority of the respondents 

choose agree option (47.4%) followed by strongly agree 

(36.8%). 15.8% of the respondents responded neutral and no 

one choose to strongly disagree and disagree. Hence overall 

of the respondents mostly exposed on how their ears 

function and how it related to their work performance during 

their previous study.   

2. I know how to protect my hearing.  

Table. 3 Q2-1 

Scale  1  2  3  4  5  

(%)  0  0  15.8  42.1  42.1  

Based on the figure above, both agree and strongly agree 

option were chosen by most of the respondents which is 

42.1% respectively. Only 15.8% of the respondents are 

neutral to this question. It can be concluded majority of the 

respondents know how to protect their hearing as it is 

compulsory at the workplace of the personnel itself.   

3. I am aware tinnitus could be sign of hearing loss  

Table. 4 Q3-1  

Scale  1  2  3  4  5  

(%)  0  0  26.3  57.9  15.8  

Based on the figure above, half of the respondents chose 

agree option with the percentage of 57.9. It is followed by 

neutral option where other quarter of the respondents chose 

for this question. (26.3%). The least option chosen are 

strongly agree (15.8%). So, from the data above, most of the 

respondents were aware with the sign of hearing loss 

including tinnitus or buzzing ears.   

4. I know high noise levels might cause me hearing loss  

Table. 5 Q4-1  

Scale  1  2  3  4  5  

(%)  0  5.3  0  31.6  63.2  

Based on the figure above, majority of the respondents 

chose to agree and strongly agree with percentage of 63.2% 

and 31.6% respectively and it can be concluded most of the 

respondents know it from the sign provided by workplace. 

Only a few chose to disagree as their choice (5.3%) because 

they might be ignorance on their health.   

5. I know prolonged exposure to noise might cause me 

hearing loss  

Table. 6 Q5-1  

Scale  1  2  3  4  5  

(%)  0  0  0  42.1  57.9  

Based on the figure above, more than half of the 

respondents chose to strongly agree (57.9%). It is followed 

by agree option with the percentage of 42.1%. Contrary to 

the question above, all the respondents agree the prolong 

exposure to noise might cause them hearing loss as they are 

being exposed to the health risk while they are working in 

this field.   

Section 2 – Sign of Hearing Loss on Line Maintenance  

Employees  

1. I had difficulties to hear colleagues while working.  

Table. 7 Q1-2  

Scale  1  2  3  4  5  

(%)  31.6  31.6  15.8  21.1  0  

Based on the figure above, most respondents chose to 

strongly disagree and disagree for this question and both 

options have the same percentage chosen (31.6%). The 

respondents might not experience any difficulty as they do 

not have any hearing problems for now. It is followed by 

agree option which is other one fifth of the respondents 

(21.1%) and the least are neutral option (15.8%). As for the 

respondents who chose agree option they might start suffer 

from mild hearing loss as they could not hear during 

working with their teammates.   

2. I do not listen when someone speaks in a whisper  

Table. 8 Q2-2  

Scale  1  2  3  4  5  

(%)  26.3  36.8  21.1  15.8  0  
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Based on the figure above, almost two fifth of the 

respondents had chosen disagree option (36.8%). It is 

followed by strongly disagree (26.3%) and neutral option 

(21.1%). Hence it can be concluded they do not have any 

problem to hear when someone whisper as they have good 

hearing condition. The least option is agreeing which is 

15.8% of the respondents chose. These respondents start 

showing the sign of noise induced hearing loss.   

3. I feel embarrassed to meet anyone because I could not 

hear  

Table. 9 Q3-2  

Scale  1  2  3  4  5  

(%)  57.9  21.1  15.8  0  5.3  

Based on the figure above, more than half of the 

respondents chose to strongly disagree (57.9%) while other 

one fifth chose to disagree (21.1%). Based on the option that 

majority of the respondents chosen, they absolutely do not 

have encounter any embarrassing moment due to hearing 

problem. It is followed by neutral (15.9%) and strongly 

agree (5.3%). Contrary to the majority, persons who chose 

to strongly agree might experience any problems with their 

hearing problem which cause their confidence level down.     

4. I argue with my colleagues I struggle to hear  

Table. 10 Q4-2  

Scale  1  2  3  4  5  

(%)  52.6  31.6  10.5  5.3  0  

Based on the figure above, majority of the respondents 

chose to strongly disagree and disagree with the percentage 

of 52.6 and 31.6 respectively followed by neutral (10.5%) 

and other 5.3% chose to agree. It can be concluded most of 

respondents do not have any arguments with their 

teammates due to hearing problems despite they are some of 

them who ever had miscommunications during working.   

5. I have trouble hearing any audio that are loud enough for 

others  

Table. 11 Q5-2  

Scale  1  2  3  4  5  

(%)  47.4  31.6  10.5  10.5  0  

Based on the figure above, 47.4% of the respondents 

chose to strongly disagree while other 31.6% respondents 

chose to disagree. Neutral and agree option both have equal 

percentage which is 10.5. Most of the respondents chose to 

disagree might because they never experience any problem 

to listen any sound or audio which is unlike a few which 

chose to agree are believed to be more than 50 years which 

this problem commonly happen to the elderlies.   

Section 3 – Usage of hearing protection  

1. I wear hearing protection every time I work at the ramp  

Table. 12 Q1-3  

Scale  1  2  3  4  5  

(%)  0  10.5  42.1  31.6  15.8  

Based on the figure above, almost half of the respondents 

(42.1%) chose neutral and followed by agree (31.6%), 

strongly agree (15.6%) and disagree (10.5%). From the data 

above it can be concluded they wear hearing protection 

because of the strict rules of the ramp itself while the one 

who not might because of they forgot to do so or being 

thoughtless.   

2. I wear hearing protection correctly every time  

Table. 13 Q2-3  

Scale  1  2  3  4  5  

(%)  0  5.3  42.1  42.1  10.5  

Based on the figure above, neutral and agree have same 

percentage which is 42.1%. It is followed by strongly agree 

(10.5%) and disagree (5.3%). Most respondents might feel 

the need to wear the hearing protection correctly because if 

the PPE being worn incorrectly might cause them uneasy 

feelings and uncomfortable which might affect their work 

performance.   

3. I ensure the hearing protection in a good condition  

Table. 14 Q3-3  

Scale  1  2  3  4  5  

(%)  0  10.5  31.6  31.6  26.3  

Based on the figure above, 31.6% of the respondents 

chose neutral and other 31.6% chose to agree while strongly 

agree was chosen by 26.3% of the respondents. The least 

option selected by respondents is disagree (10.5%). Hence, 

from the data above, majority of the respondents ensure 

their PPE in a good condition because they aware if it does 

not in a wearable condition, it is completely impractical to 

protect their hearing.   

4. I feel comfortable using hearing protection  

Table. 15 Q4-3  

Scale  1  2  3  4  5  

(%)  5.3  10.5  31.6  36.9  15.8  

Based on the figure above, almost two fifth of the 

respondents chose to agree while other 31.6% respondents 

chose neutral. It is followed by strongly agree (15.8%), 

disagree (10.5%) and strongly disagree (5.3%). Respondents 

mostly do not encounter any uncomfortable feeling wearing 

the PPE but still there are some of them who disagree to this 

statement. It might because they do not wear it properly, the 

PPE is not in good condition or the design of the PPE itself 

which cause them to feel unease.    

5. I will start working only after I wear proper safety 

protection  

Table. 16 Q5-3  

Scale  1  2  3  4  5  

(%)  0  5.3  31.6  42.1  21.1  

 

 

 



International Journal of Innovative Technology and Exploring Engineering (IJITEE) 

ISSN: 2278-3075, Volume-8 Issue-6S, April 2019   

614 

Published By: 

Blue Eyes Intelligence Engineering 

& Sciences Publication  Retrieval Number: F61400486S19\19©BEIESP 

Based on the figure above, more than two fifth of the 

respondents chose to agree (42.1%) and other 31.6% chose 

neutral. Other one fifth of the respondents chose to strongly 

agree (21.1%) and only 5.3% chose to disagree. Despite of 

majority of the respondents who start working only after 

they wear proper PPE because of they are told to do so 

besides of norm, they are a few of them who not might 

because they become ignorant of the workplace rules.   

Section 4 – Management Roles in Raising Awareness on 

threats of NIHL   

1. My company always reminds me to do audiogram test  

Table. 17 Q1-4  

Scale  1  2  3  4  5  

(%)  26.3  31.6  15.8  10.5  15.8  

Based on the figure above, almost one third of the 

respondents chose to disagree while other quarter chose to 

strongly disagree. Neutral and strongly agree have equal 

percentage which is 15.8% and followed by agree which is 

10.5%. From the data above, it can be concluded most of 

them agree their company do not encourage them to do 

audiogram test regularly for ensure their good hearing 

condition even there are some of respondents always being 

reminded to do so.   

2. My management ensures everyone wearing PPE  

Table. 18 Q2-4  

Scale  1  2  3  4  5  

(%)  10.5  15.8  15.8  26.3  31.6  

Based on the figure above, 31.6% of the respondents 

chose to strongly agree followed by agree which is 26.3%. 

Most of them might agree because their supervisor always 

being around, monitor their work and ensure all workers 

following the rules. Neutral and disagree have equal 

percentage (15.8%) and strongly disagree only chosen by 

10.5% of the respondents. It is might because of some of 

them do not aware of the reminder itself.   

3. My workplace has enough safety signs of PPE 

importance  

Table. 19 Q3-4 

Scale  1  2  3  4  5  

(%)  26.3  52.6  15.8  5.3  0  

Based on the figure above, more than half of the 

respondents chose to agree (52.6%) while 15.8% of the 

respondents chose to strongly disagree. Disagree, neutral 

and strongly agree option equally chosen which is 10.5%. 

From the data above, agree option is most voted option by 

the respondents because there are so many safety signs 

around their workplace. But there are some of them disagree 

to the statements because safety signs in the workplace are 

not clearly visible from their sight.   

4. I am rewarded by management for following safety rules 

  

 

Table. 20 Q4-4  

Scale  1  2  3  4  5  

(%)  15.8  10.5  36.8  21.1  15.8  

Based on the figure above, more than one third of the 

respondents chose neutral (36.8%) and followed by agree 

which is one fifth of the respondents. Strongly agree and 

strongly disagree equally chosen by respondents which is 

15.9% and the least option selected is disagree (10.5%). 

From the data above, even most of the respondents chose to 

be neutral on this statement, some of them agree if they are 

following the rules, they will be rewarded through some 

gesture (good worker award, bonus, etc.) by the 

management team.   

5. I am exposed to the risk of hearing loss by management  

Table. 21 Q5-4  

Scale  1  2  3  4  5  

(%)  26.3  52.6  15.8  5.3  0  

Based on the figure above, 36.8% of the respondents 

chose neutral, followed by strongly agree which one fifth of 

the respondents (26.3%), and strongly disagree (15.8%). 

Disagree and agree equally chosen with percentage of 

10.5%. Obviously even neutral is most selected option, 

respondents mostly agree to the statement that their 

management exposed them to the risk through providing the 

safety signs around the ramps and being reminded regularly 

by their supervisors.    

Summary  

The results are differentiated by the mean of each question 

in each section.  

Section 1   

Table. 22 Means of Section 1  

Mean  
Q1-1  Q1-2  Q1-3  Q1-4  Q1-5  

4.2105 4.2632 3.8947 4.5263 4.5789 

From the table above, it can be concluded question 1-3 

got the lowest mean compared to the other questions. The 

question is “I aware tinnitus could be sign of hearing loss.” 

Hence, most of the employees have average personal 

knowledge regarding noise induced hearing loss because 

they do not aware the tinnitus or buzzing ears is one of the 

signs they might suffer from hearing loss.   

Section 2  

Table. 23 Means of Section 2  

Mean  
Q2-1  Q2-2  Q2-3  Q2-4  Q2-5  

2.2632  2.2632  1.7368  1.6842  1.8421  

From the data tabulated above, the lowest mean for this 

section is on question 2-4 “I argue with my colleagues when 

I struggle to hear.” Obviously, some maintenance personnel  
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might suffer mild noise induced hearing loss when they 

show one or more signs stated in the questions. When they 

are struggling to listen commonly arguments would happen 

because of the miscommunication and the information 

needed for doing the job is not complete.   

Section 3  

Table. 24 Means of Section 3  

Mean  
Q3-1  Q3-2  Q3-3  Q3-4  Q3-5  

3.5263  3.5789  3.7368  3.4737  3.7895  

Table above concluded that question 3-4 “I feel 

comfortable using hearing protection” got the lowest mean. 

So, from there, hearing protection for maintenance 

personnel is not comfortable enough then they tend to not 

wear hearing protection even it is compulsory every time 

working in line maintenance site.   

Section 4  

Table. 25 Means of Section 4  

Mean  
Q4-1  Q4-2  Q4-3  Q4-4  Q4-5  

2.5789  3.5263  3.3158  3.1053  3.2105  

Table above shows the lowest mean is on question 4-1 

“My company always remind me to do audiogram test.” 

From here, obviously the management do not stress the 

importance of the audiogram test on their employees. 

Management should play a major role for ensure all 

personnel have a good hearing condition for working 

properly and reduce the risk of incidents due to hearing 

problem.   

Summary  

Thus, the overall results were able to serve all the purposes 

of this research. The findings itself shows the awareness 

level of the employees of the Part 145 line maintenance. It 

can be concluded that the study provides the overview of the 

awareness regarding on noise induced hearing loss and 

could help improving the awareness level on its threats.    

V. CONCLUSION 

Line maintenance personnel also should have a 

comfortable hearing protection and any further study can be 

conducted for designing a better personal protective 

equipment (PPE) for protecting hearing condition and 

ensure maintenance personnel health since there are some of 

respondents feeling impractical to wear PPE during 

working. Other than that, management must play a major 

role for ensure the safety of employees including their 

health.   Hopefully, the results from this study would help 

the one who may it concern boosting the level of awareness 

while reducing maintenance personnel suffer from hearing 

disability. Besides that, for the other researchers, these 

findings might can serve the guidelines for further study.   

Finally, the survey purposely to provide the practitioners 

with general overview which can allow more further 

informative discussions between human factor professionals 

and the practitioners itself to develop safety management 

programs in part 145 line maintenance and other divisions 

have been researching and are still currently working in the 

aviation industry; which include manufacturing [10-13], 

avionics [14-18], ergonomics [19-22], maintenance [23-36], 

and management of professional development [37-38].  
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