
International Conference on Innovative Trends in Multidisciplinary Academic Research, 

October 20-21, 2014. ITMAR © 2014 Istanbul, Turkey.  

Global Illuminators, Kuala Lumpur, Malaysia. 
 

562 

KNOWLEDGE, ATTITUDES AND PRACTICE IN RELATION TO NOISE-

INDUCED HEARING LOSS IN TWO FACTORIES 

Balachandar S. Sayapathi1, Anselm Ting Su2, David Koh3 

1Centre for Occupational and Environmental Health, University of Malaya, 

Malaysia.2Department of Community Medicine and Public Health, Faculty of Medicine and 

Health Sciences, University Malaysia Sarawak, Malaysia.2Department of Hygiene, School of 

Medicine, Wakayama Medical University, Japan.3Occupational Health and Medicine, 

PAPRSB Institute of Health Sciences, University Brunei Darussalam, Brunei.3SSH School of 

Public Health, National University of Singapore, Singapore. 

Correspondence: 1balach7777@yahoo.com 

ABSTRACT 

There has been a global increase in prevalence of occupational noise-induced hearing loss. The 

aim of this study is to explore mean score levels on knowledge, attitude and practice regarding 

noise-induced hearing loss among participants of the two factories and also to determine the 

frequency of distribution of health education. In this intervention study, there were 203 

participants from the two factories in the automobile industry. The sample size required was 

23 in each factory. A questionnaire about knowledge, attitude and practice regarding noise-

induced hearing loss questionnaires was distributed among the participants. The results 

revealed that there were no differences in mean scores on knowledge, belief, feelings, judgment 

and practice among participants from the two factories. However, the health education 

intervention elicited statistically significant changes in mean score of knowledge over time, F 

(1.44, 289.45) = 13.54, p < 0.001, partial η2 = 0.063; mean score of belief subdomain (attitude) 

over time, F (1.71, 344.17) = 7.78, p = 0.001, partial η2 = 0.037 and mean score of practice 

over time, F (1.49, 300.16) = 9.46, p < 0.001, partial η2 = 0.045, the mean score levels reduced 

over six months compared to the first month. This study concludes the knowledge, belief and 

practice constructs towards noise-induced hearing loss had improved over a period of six 

months, but there were no differences in the outcomes between participants from the two 

factories. Hence, regular employee health education, at least six monthly is required in a 

hearing conservation program. 
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1. INTRODUCTION 

There are a few conditions that may lead to sensorineural hearing loss. One of the causes is 

occupational noise-induced hearing loss (Amirabadi, 2012; Rutka, 2011). Unlike conductive 

hearing loss, sensorineural hearing loss occurs due to interruption of sound waves in the inner 

ear (American Speech-Language-Hearing Association, 2005). The disruption of sound waves 

due to vestibular-cochlear nerve pathology is known as neural loss, whereas if this eighth 

cranial nerve is spared, then it is referred to as sensory loss. And when both components are 

involved, it is known as sensorineural hearing loss. Unlike conductive hearing loss, the 

prognosis of this hearing loss is poor. This is because the nerve fibers are irreversibly affected. 

Surgery in sensorineural hearing loss may not be very helpful. This explains the importance of 

preventing occupational noise-induced hearing loss as it is irreversible and permanent. There 

has been increased prevalence of occupational noise-induced hearing loss globally; doubled 

from 120 million in 1995 to 250 million in 2004 (Nelson, et al., 2005). In the United States 

alone, there were millions of workers exposed to noise levels above the permissible exposure 

limit. In Germany, one sixth of the working population is exposed to these levels (Concha-

Barrientos, et al., 2004). The countries in the East were not spared either. There were a total of 
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663 cases of occupational diseases investigated in Malaysia for the year 2010. From this total, 

around 70% of them were diagnosed to have noise-induced hearing loss, making it as the most 

common occupational disease in Malaysia (Department of Occupational Safety and Health, 

2013).  

Hearing Conservation Programs are integrated in management policy in each 

industry. This program has many elements that are required to be adhered to by employers as 

well as employees (Franks, et al., 1996; Kirchner, et al., 2012). The elements that are 

instituted in this program should be sustainable for continuous success in curbing hearing loss 

due to noise. This in turn will reduce compensation claims from the employees and reduce 

financial loss of the company. One of the barriers to success of this program was poor 

cooperation from management together with poor knowledge and understanding among the 

employees. Thus, continuous education with training (WHO-PDH, 1997) regarding 

importance of this program should be imparted both to employees and employers. 

The health education is so vital since it gives information on effects and prevention of 

hearing loss. The continuous education can also influence these employees towards positive 

attitudes and practices in preventing hearing loss. The education and training should be given 

at least once in two years (Laws of Malaysia, 2010).  

The present study is conducted with the aim of exploring mean score levels on 

knowledge, attitude and practice regarding noise-induced hearing loss of two factories and also 

to decide on a suitable frequency of distribution of health education. It is of utmost importance 

to scientifically determine the frequency for conveying the health education to establish a legal 

limit, since it will impose cost and enforcement issues. 

 

2. MATERIALS AND METHODS 

Study Design and Population 

The questionnaire was created based on and modified from a study(Rus, et al., 2008) and 

reviewed by a panel of occupational physicians to ensure good face validity (Sayapathi, et al., 

2012). Pragmatic consensus was reached after in-depth discussion of every single item 

(Sayapathi, et al., 2012). In order to ensure good content validity, the scope covered in the 

questionnaire was maintained from the study, Razman et al. (Rus, et al., 2008). The 

questionnaire initially was created English, later translated to Bahasa Malaysia and then back 

to English (forward and backward translation). This translation was done by the Linguistics 

department of University Malaya. The self-administered questionnaires consisted of 4 main 

sections, i.e., demographic, knowledge, attitude and practice. 

Recruitment of study areas was initiated through online requests to safety and health 

officers. The details of the study were explained to the safety and health officers and Human 

Resource managers. Upon approval to conduct this study, information was provided about 

this study to the participants. The participation of employees was voluntary and included 

obtaining written informed consent. 

All subjects in each factory exposed to a noise level above the action level were 

recruited into this study. The daily noise doses were equal to 0.5 in both factories (Laws of 

Malaysia, 2010), where the amount of exposure is half the permissible exposure limit... The 

exclusion criteria were subjects who refused to participate and contract workers since they 

were not permanently employed. This information was obtained from a questionnaire.  

Internal Consistency, Reliability and Factor Analysis of the Questionnaire 

There were a total of 116 participants in a pilot study to assess internal consistency and factor 

analysis of the questionnaire. The average age of these participants was around 37 years (± 
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9.9), ranging from 22 to 64 years old. Around 65% of them were Malays and more than half of 

them were working between 1 and 10 years while another 40% were working beyond 10 years 

in the company. More than half were earning less than RM 3000 monthly. Almost 40% had 

attained secondary school education and almost half continued education in college or 

university. More than 70% of them never smoked and a majority of them never consumed 

alcohol. Around 15% of them had hobbies that may contribute to noise-induced hearing loss. 

Among them, 60 participants were given the questionnaire in English and 56 of them were 

distributed a Bahasa Malaysia questionnaire as depicted in Table 1. The English language 

questionnaires were distributed in an oil and gas company while the Bahasa Malaysia ones 

were distributed in a concrete factory.  

Table 1. Questionnaire  

               Soal selidik 

Noise induced hearing loss among workers 

Kehilangan pendengaran akibat kebisingan di kalangan pekerja 

 

Knowledge 

Pengetahuan 

 

K1. Hearing loss due to noise is not permanent. 

Kehilangan pendengaran akibat bunyi bising adalah tidak kekal. 

K2. Hearing loss may not occur if a worker is exposed to loud noise. 
Kehilangan pendengaran mungkin tidak berlaku jika pekerja terdedah kepada bunyi bising yang 

kuat. 

K3. Hearing loss may not occur if a worker is exposed many times to a noisy environment. 

Kehilangan pendengaran mungkin tidak berlaku jika pekerja banyak kali terdedah kepada 

persekitaran yang bising. 

K4. Hobbies like shooting and scuba diving may cause hearing loss. 

Hobi-hobi seperti menembak dan menyelam scuba mungkin menyebabkan kehilangan 

pendengaran.  

K5. Smoking increases risk of hearing loss when working in a noisy environment. 

Merokok meningkatkan lagi risiko kehilangan pendengaran apabila bekerja dalam persekitaran 

yang bising. 

K6. Ear discharge is the earliest sign of hearing loss due to noise. 

Pelepasan telinga adalah tanda paling awal kehilangan pendengaran akibat kebisingan. 

K7. There is medicine available to treat hearing loss due to noise. 

Terdapat ubat untuk merawat kehilangan pendengaran akibat kebisingan. 

K8. Hearing loss can’t be prevented by wearing ear plugs or ear muffs. 

Kehilangan pendengaran tidak dapat dicegah dengan memakai palam telinga atau pelindung 

telinga. 

K9. There is a law to protect employees from being exposed to loud noise. 

Terdapat undang-undang yang melindungi para pekerja daripada pendedahan kepada bunyi 

bising yang kuat. 

Attitude Belief 

Kepercayaan 

 

AB1. I believe it is right to wear one ear plug only during communication in a noisy environment. 

Saya percaya hanya satu palam telinga patut digunakan semasa berkomunikasi dalam 

persekitaran yang bising. 

AB2. As an employee, I think I do not need to know the law on noise control. 
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Sebagai seorang pekerja, saya fikir saya tidak perlu mengetahui undang-undang berkaitan 

dengan kawalan bunyi bising. 

Attitude Feeling 

Perasaan 

 

AF1. I feel my employer should be informed if I have hearing loss. 

Saya rasa pihak majikan perlu dimaklumkan jika saya mengalami kehilangan pendengaran. 

AF2. I feel it is the responsibility of me and my employer together to reduce noise exposure. 

Saya rasa ia merupakan tanggungjawab bersama antara saya dan pihak majikan bagi 

mengurangkan pendedahan kepada bunyi bising. 

AF3. I feel nothing is wrong if we are not being informed about the results of audiograms (stating 

hearing loss level). 

Saya rasa ia bukan sesuatu yang salah jika kami tidak dimaklumkan tentang keputusan 

audiogram (yang menyatakan tahap kehilangan pendengaran). 

AF4. I feel nothing is wrong if we are not being informed on the results of initial noise exposure 

monitoring. 

Saya rasa ia bukan sesuatu yang salah jika kami tidak dimaklumkan tentang keputusan 

pemantauan pendedahan kepada bunyi bising awal. 

 

Table 1. Continued 

Attitude Judgment 
Kesimpulan 

 

AJ1. I will ignore hearing loss since it does not lead to death. 

Saya akan mengabaikan kehilangan pendengaran memandangkan ia tidak membawa 

maut. 

AJ2. I will ignore hearing loss since it is not painful. 

Saya akan mengabaikan kehilangan pendengaran memandangkan ia tidak 

menyakitkan. 

AJ3. I will wear ear plugs or ear muffs in a noisy industry. 

Saya akan memakai palam telinga atau pelindung telinga dalam industri yang bising. 

AJ4. I will undergo regular hearing assessments to detect hearing loss. 

Saya akan menjalani penilaian pendengaran secara tetap bagi mengesan kehilangan 

Practice 

Amalan 

 

P1. I undergo hearing assessment to detect hearing loss. 

Saya menjalani penilaian pendengaran bagi mengesan kehilangan pendengaran. 

P2. I attend Health Education to know the effects of noise.  

Saya menghadiri Pendidikan Kesihatan untuk mengetahui kesan-kesan bunyi bising. 

P3. I wear earplugs or ear muffs to protect from hearing loss. 

Saya memakai palam telinga atau pelindung telinga untuk mengelakkan kehilangan 

pendengaran. 

P4. I wear only approved ear plugs or ear muffs. 

Saya hanya memakai palam telinga atau pelindung telinga yang diluluskan. 

P5. I will get information from the safety and health committee regarding noise. 

Saya akan mendapatkan maklumat tentang bunyi bising daripada jawatankuasa 

keselamatan dan kesihatan. 
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Sample Size  

The participants were from two factories in the automobile industry, exposed to noise levels 

beyond the action level. All of them worked in a shift of eight hours. The total population 

exposed to noise levels above action level was 260. Of the eligible participants, 203 of them 

participated in this study. The non-respondents were those who were involved in very busy 

work procedures and who had the predilection to not participate in the study. Based on the 

results of an earlier study (Rus, et al., 2008), the sample size required was 19 respondents for 

each factory based on a two-sided significance level of 0.05 and power of 80%. The 

calculation of sample size was based on Power and Sample Size Calculations software 

(Dupont & Plummer, 1990; Pearson & Hartley, 1970). Taking into account 20% who failed 

to follow up, the required sample size was 23 in each factory. Sample size limitations were 

addressed by communicating with the employees through phone calls and providing them 

with incentives to participate. 

 

3. MEASURES 

Noise Area and Personal Noise Exposure Measurement 

Noise area measurement was done using sound level meters (Laws of Malaysia, 2010), 

calibrated and approved by the Department of Occupational Safety and Health (DOSH) 

(Larson Davis, Model Spark 706 RC and Spark 703+). Sound level meters were calibrated 

just before and after noise measurement.  

Noise exposure among employees was measured using a personal exposure noise 

dosimeter (Laws of Malaysia, 2010), calibrated and approved by DOSH (Larson Davis, 

Model Spark 706 RC and Spark 703+). The measurement was done in each job area, 

exceeding the action level of each factory. One employee represented a group of employees 

from the same job area (Laws of Malaysia, 2010). The noise dosimeters were worn by the 

participants for the entire shift while at work and were switched off during breaks. The 

average noise exposure was taken and recorded. The exchange rate of 5 dB was applied during 

measurement of noise. The dosimeters were calibrated just before and after noise 

measurement.  

We categorized workers by area not as individuals. This was practiced since among 

individuals, sound levels fluctuate more from day to day (Rubak, et al., 2006) than in the 

overall group. 

Intervention 

Hearing Conservation Education 

Hearing conservation education was given to participants of both factories, Factory 1 and 

Factory 2. This education was disseminated in the form of pamphlets. The pamphlets were 

distributed among the participants when the noise level was above the action level in the job 

area. Hearing conservation education was given at beginning of the study, 1st month and 6th 

month a week after the distribution of questionnaire. The pamphlets used were in English or 

Bahasa Malaysia as shown in Figure 1. 

Pamphlet on noise-induced hearing loss among employees 

General aspects and causes of hearing loss  

 Noise may result in hearing loss. 

 Hearing loss due to noise is permanent. 

 Hearing loss may occur if one is exposed to loud noise many times, and even for 
short duration of exposure if noise intensity is high. 

 Besides ageing, hearing loss may occur if workers are exposed to activities such as 

loud music, scuba diving and shooting. 
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Risk factors of hearing loss  

 Hypertension, diabetes, smoking and consumption of alcohol increase risk of hearing 
loss when one is working in a noisy environment.  

Consequences of hearing loss  

 The workers will have difficulty in understanding and discriminating words during 
conversation. 

 The workers will be under stress and not involving themselves in activities at the 
workplace such as meetings and discussions, training or courses since having 

difficulty hearing makes those difficult.   

 The relationship among family members will be affected; the spouse may give less 

attention since having difficulty in hearing.  

 The workers may have difficulty to hear warning signals. 

Symptoms and signs of hearing loss 

 Hearing loss among workers. 

 Ear discharge is not a sign of noise-induced hearing loss.  

Treatment of hearing loss  

 There is no medicine available to treat noise-induced hearing loss.  

 Surgical interventions may help. 

Prevention  

 Hearing loss can be prevented by wearing ear plugs or ear muffs but using cotton is 

not effective. 

 It is the responsibility of employers to make available ear plugs or ear muffs to 
employees at no cost.  

 The ear plugs should be replaced once they are damaged. 

 The workers should wear appropriate ear plugs or ear muffs. 

 The 2 ear plugs should be worn continuously even during communication in a noisy 

environment. 

 The ear plugs should not be worn if one is having ear discharge.  

 Health education and training should be attended to learn to recognize the 
consequences of hearing loss and also usage and care of ear plugs or ear muffs.  

 There are laws to protect employees from exposure to loud noise.  

Practice 

 The employers should inform employees if tests results indicate hearing loss.  

 The employers should inform employees of the results of hearing assessments and 
noise area monitoring.  

 It is the responsibility of both employers and employees to reduce noise exposure.  

 Information regarding noise should be obtained from Safety and Health committee.  

 

 

Pamphlet in Bahasa Malaysia (Kehilangan pendengaran akibat kebisingan di kalangan 

pekerja) 

 

Aspek-aspek umum kehilangan pendengaran dan punca-punca kehilangan pendengaran 

 Kebisingan boleh menyebabkan kehilangan pendengaran. 

 Kehilangan pendengaran akibat bunyi adalah kekal. 



International Conference on Innovative Trends in Multidisciplinary Academic Research, 

October 20-21, 2014. ITMAR © 2014 Istanbul, Turkey.  

Global Illuminators, Kuala Lumpur, Malaysia. 
 

568 

 Kehilangan pendengaran mungkin berlaku akibat terdedah kepada bunyi bising 
yang kuat banyak kali, walaupun terdedah pada jangka masa pendek sekiranya bunyi 

bising itu sangat kuat. 

 Sekiranya para pekerja mendengar muzik yang kuat, menyelam scuba dan 
menembak juga boleh menyebabkan kehilangan pendengaran selain dari usia yang 

melanjut. 

Factor-faktor risiko kehilangan pendengaran 

 Penyakit darah tinggi, kencing manis, merokok dan meminum alkohol meningkatkan 
lagi risiko kehilangan pendengaran apabila bekerja dalam persekitaran yang bising. 

Kesan kehilangan pendengaran 

 Para pekerja akan mengalami masalah memahami dan mendikriminasikan apa yang 

dikatakan oleh seseorang. 

 Para pekerja akan berada dalam keadaan stress dan tidak akan melibatkan diri 
dalam kegiatan-kegiatan dalam kilang seperti mesyuarat dan perbincangan di 

tempat kerja dan latihan atau kursus kerana tidak dapat mendengar syarahan yang 

dibagi. 

 Perhubungan dalam keluarga juga akan terjejas kerana suami atau isteri kurang 
memberi perhatian kerana kurang mendengar. 

 Para pekerja mungkin akan sukar mendengar bunyi amaran. 

Tanda-tanda dan gejala-gejala kehilangan pendengaran 

 Kehilangan pendengaran di kalangan pekerja. 

 Pelepasan telinga (discaj dari telinga) bukanlah disebabkan kehilangan 
pendengaran akibat kebisingan. 

Rawatan kehilangan pendengaran 

 Tidak ada ubat untuk merawat kehilangan pendengaran akibat kebisingan. 

 Pembedahan mungkin dapat membantu. 

Pencegahan  

 Kehilangan pendengaran dapat dicegah dengan memakai palam telinga atau 
pelindung telinga dan bukannya kapas. 

 Adalah menjadi tanggungjawab majikan untuk menyediakan palam telinga atau 
pelindung telinga kepada para pekerja secara percuma. 

 Palam telinga hendaklah digantikan apabila ia sudah rosak. 

 Para pekerja hendaklah memakai palam atau pelindung telinga yang sesuai sahaja. 

 2 palam telinga patut digunakan semasa berkomunikasi dalam persekitaran yang 
bising. 

 Palam telinga tidak dapat digunakan sekiranya ada pelepasan telinga. 

 Pendidikan kesihatan dan latihan perlu dihadiri untuk mengetahui kesan-kesan 
bunyi bising dan cara pengunaan dan penjagaan palam telinga atau pelindung 

telinga. 

 Terdapat undang-undang melindungipara pekerja daripada pendedahan kepada 
bunyi bising kuat. 

Amalan 

 Pihak majikan perlu memaklumkan kepada para pekerja sekiranya mereka 

mengalami kehilangan pendengaran. 

 Pihak majikan juga perlu memaklumkan keputusan ujian tahap kehilangan 

pendengaran dan keputusan pemantauan pendedahan kepada bunyi bising. 
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 Ia adalah tanggungjawab bersama antara pihak majikan dan para pekerja 
mengurangkan pendedahan kepada bunyi bising. 

 Maklumat tentang bunyi bising hendaklah diperolehi daripada Jawatankuasa 
Keselamatan dan Kesihatan. 

 

Figure 1. Pamphlet on noise-induced hearing loss 

Statistical Analyses 

The data analyses were performed using SPSS version 20 for Windows. Data for participants 

who were lost to follow-up were replaced by baseline values using the intention-to-treat 

principle. The test which was carried out to analyze reliability of the questionnaire was also 

used to detect internal consistency of scale as a whole. The relationship between the 

individual items in the scale could be determined. The Alpha (Cronbach’s) model used is 

based on average inter-item correlation. Factor analysis was done to identify the contents of 

questions that can be grouped by the same factor whereby these items would share the same 

subjects or groups. By doing so, the items measured would be related to the hypothesis. This 

method of data reduction was conducted and explored using the principal axis method. After 

the initial extraction of factors, a Promax rotation was done. An independent t-test was used 

to analyze differences in mean on knowledge, attitudes and practice levels between the 

workers of the two factories. Repeated ANOVA measures were conducted to determine 

whether there were statistically significant differences in mean on knowledge, attitude belief, 

feelings, judgment and practice levels among participants from the two factories over time. 

A p-value of less than 0.05 was considered statistically significant. 

Ethical Considerations 

Written authorization to conduct this study was obtained from the relevant personnel in the 

automobile industry. Ethical approval was then obtained from the Research and Ethics 

Committee, University of Malaya (MEC Ref. No: 848.37). The participants’ information sheets 

were distributed to the participants, specifying the objectives, maintenance of confidentiality 

and that the participants were free to opt-out at any time during the study. Contact details were 

given in the event the participants needed to clarify any doubts pertaining to the study. The 

written informed consent forms were collected before participants were allowed to take part in 

this study. 

 

4. RESULTS 

The average age of participants from both the factories was 27. The majority of the participants 

were Malay males, who accounted for more than 90% off the subjects. Most of these workers 

were single and more than 60% of them had once-smoked. About 3% of these subjects had 

once-consumed alcohol. More than one third of these employees had only secondary or primary 

school education and hence most of them earned less than RM 3000 per month. Almost 90% 

of them have worked for less than 5 years in these factories. More than a third were exposed to 

hobbies which may contribute to hearing loss such as listening to loud music, scuba diving or 
shooting.. There were 106 participants from Factory 1. The remaining 97 of the subjects were 

from Factory 2. In Factory 1, employees were working in Production Control (PC) Press and 

Quality Control (QC) Press with welding and maintenance departments. In Factory 2, the 

workers were in PC Resin and QC Resin, Kaizen and painting departments. There were more 

than a fifth of subjects in each department. The differences in basic socio-demographic 

characteristics such as age, smoking, alcohol consumption and duration of work among 

participants between the two factories were not statistically significant.  
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Internal Consistency Reliability of Questionnaire  

The five domains; knowledge, belief, feelings, judgment and practice were analyzed separately. 

The results are shown in Table 2. The correlation value of each item from the domains with at 

least one other item in the construct on average was acceptable, at least 0.3.    

Table 2. Internal consistency reliability on various domains  

Domain Cronbach’s Alpha 

Knowledge 0.879 

Belief 0.723 

Feeling 0.747 

Judgment 0.737 

Practice 0.849 

 

Factor Analysis of the Questionnaires 

The correlation value of the items of the knowledge construct from the pattern matrix with at 

least one other item in the construct on average was at least 0.5 (acceptable) as depicted in 

Table 3. The Kaiser-Meyer-Olkin measures for knowledge, belief, feelings, judgment and 

practice constructs were 0.879, 0.500, 0.525, 0.601 and 0.791 respectively. The Bartlett’s Test 

of Sphericity was statistically significant (p < 0.001) for all the domains.  

Table 3. Pattern Matrix on various domains 

Item Factor 1 Factor 2 

Knowledge domain 
 Risk factors  and prevention of 

hearing loss 

Causes of hearing loss and policies 

protecting workers 

 

K6 0.913  

K5 0.722  

K8 0.711  

K9 0.661  

K4 0.613  

K7 0.587  

K2  0.933 

K3  0.532 

K1  0.507 

Belief domain 
 Hearing protection devices and 

laws on preventing hearing loss 

 

AB1 0.753  

AB2 0.753  

Feelings domain 
 Outcomes of hearing loss Prevention of hearing loss 

AF4 0.966  

AF3 0.847  

AF2  0.888 

AF1  0.867 

Judgment domain 
 Prevention of hearing loss Risk factors for hearing loss 

AJ1  0.637 

AJ2  0.752 

AJ3 0.864  
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AJ4 0.903  

Practice domain 
 Prevention of hearing loss  

P2 0.830  

P1 0.773  

P5 0.727  

P3 0.678  

P4 0.648  

     

As depicted in Table 4, an independent sample t-test was run to determine if there were 

differences in mean scores for knowledge, belief, feelings, judgment and practice domains 

between participants from Factory 1 and Factory 2 at baseline. There were no statistically 

significant associations between the two factories and mean scores for all the domains at outset 

(baseline).  

Table 4   Comparison of mean scores among participants at baseline  

Domain Factory 1 

(n=106) 

Mean (SD) 

Factory 2 

(n=97) 

Mean (SD) 

Mean differ. (95% 

CI) 

t statistic p 

value* 

Knowledge 0.10 (4.01) 0.08 (3.94) 0.02 (-1.08, 1.12) 0.04 (201) 0.970 

 

Belief 7.46 (1.59) 7.36 (1.79) 0.10 (-0.37, 0.57) 0.43 (201) 0.669 
 

Feeling 14.84 (3.33) 14.70 (3.19) 0.14 (-0.77, 1.04) 0.30 (201) 0.763 

 

Judgment 15.05 (3.26) 15.80 (2.86) -0.76 (-1.60, 0.09) -1.76 

(200.65) 

0.080 

 

Practice 9.62 (2.92) 9.82 (2.61) -0.20 (-0.97, 0.57) -0.52 (201) 0.605 

 

* Statistical significance is based on Independent t test    

As shown in Table 5, repeated ANOVA measures were conducted to determine whether 

there were statistically significant differences in mean scores among participants from the two 

factories in the knowledge, attitude (belief, feelings, judgment) and practice domains over a 

period of six months. Health education intervention on participants from the two factories 

elicited statistically significant changes in the mean scores of knowledge, belief and practice 

domains over time. The mean scores of the knowledge construct increased from pre-

intervention to the first month [0.70 (95% CI, 0.31 to 1.10), p < 0.001], and from pre-

intervention to sixth month [0.56 (95% CI, 0.17 to 0.96), p = 0.002] but there was no 

statistically significant different in the mean scores of this construct from the first month to the 

sixth month [0.14 (95% CI, -0.07 to 0.35), p = 0.320]. The mean scores of the belief subdomain 

increased from pre-intervention to the first month [0.20 (95% CI, 0.02 to 0.38), p = 0.027], and 

from pre-intervention to the sixth month [0.25 (95% CI, 0.08 to 0.41), p = 0.002], but there was 

no change in the mean scores of the belief subdomain from the first month to the sixth month 

[0.05 (95% CI, -0.08 to 0.17), p = 1.000]. The mean scores of the practice construct increased 

from pre-intervention to the first month [0.55 (95% CI, 0.19 to 0.92), p = 0.001], and from pre-

intervention to the sixth month [0.37 (95% CI, 0.03 to 0.71), p = 0.031], but there was no 

change in the mean scores of the practice domain from the first month to sixth month [0.19 

(95% CI, -0.02 to 0.39), p = 0.082]. Health education intervention did not lead to any 

statistically significant changes in mean scores of the feeling and judgment constructs over a 

period of six months. The analysis revealed that there were no differences in mean scores on 
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knowledge, belief, feelings, judgment and practice domains among participants from the two 

factories. 

Table 5 Comparison of mean scores of various domains between participants from Factory 1 

and Factory 2   

Domain Time 

Period 

Factory 1 

(n = 106) 

Mean (SD) 

Factory 2 

(n = 97) 

Mean (SD) 

 

Mean (95% CI) dBA p value* 

Knowledge Baseline 0.10 (±4.01) 0.08 (±3.94) 0.05 (-0.98 to 1.09) 0.920 

First month 0.84 (±3.90) 0.75 (±3.98) 

Sixth 

month 

0.68 (±3.82) 0.63 (±3.89) 

 

Belief Baseline 7.46 (±1.59) 7.36 (±1.79) 0.32 (-0.14 to 0.77) 0.172 

First month 7.86 (±1.61) 7.36 (±1.91) 

Sixth 

month 

7.83 (±1.62) 7.48 (±1.84) 

 

Feeling Baseline 14.84 

(±3.33) 

14.70 

(±3.19) 

0.13 (-0.73 to 0.99) 0.761 

First month 15.22 

(±3.38) 

15.00 

(±3.35) 

Sixth 
month 

15.09 
(±3.39) 

15.05 
(±3.37) 

 

Judgment Baseline 15.05 

(±3.26) 

15.35 

(±2.86) 

0.60 (-0.20 to 1.41) 0.140 

First month 15.56 

(±3.08) 

7.36 (±3.02) 

Sixth 

month 

15.35 

(±3.14) 

16.02 

(±3.02) 

 

Practice Baseline 9.62 (±2.92) 9.82 (±2.61) 0.09 (-0.61 to 0.79) 0.798 

First month 10.25 

(±2.82) 

10.31 

(±2.75) 

Sixth 

month 

10.08 

(±2.68) 

10.09 

(±2.66) 

* Statistical significance is based on repeated measures ANOVA  

 

5. DISCUSSION 

A questionnaire was distributed to measure different, underlying constructs. One construct, 

‘knowledge’, consisted of nine questions with a high level of internal consistency (DeVellis, 

2003; McMillan & Schumacher, 2001) as determined by a Cronbach’s alpha of 0.879, whereas 

the belief construct consisted of two questions and had an accepted level of internal 

consistency, as determined by a Cronbach’s alpha of 0.723. The feelings construct consisted of 

four questions with an accepted level of internal consistency (DeVellis, 2003; McMillan & 

Schumacher, 2001), as determined by a Cronbach’s alpha of 0.747 together with the judgment 

construct consisting of four questions as determined by a Cronbach’s alpha of 0.737. One 

construct, ‘practice’, consisted of five questions and had a high level of internal consistency 

(DeVellis, 2003; McMillan & Schumacher, 2001) as determined by a Cronbach’s alpha of 

0.849. The Correlation value of the other items in the constructs were within an acceptable 
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range as there was convergent and discriminant validity, and also these items had showed 

values within an acceptable range in Corrected Item-Total Correlation (more than 0.3) (Rus, et 

al., 2010). 

A principal axis factoring was run on the questionnaire that measured knowledge, 

belief, feelings, judgment and practice on noise-induced hearing loss among 116 employees. 

The suitability of the principal axis method was assessed prior to analysis. Inspection of the 

correlation matrix showed all variables on average had correlation coefficients greater than 0.3, 

which is considered as positive correlation (Kubinger, et al., 2007; Mukaka, 2012). The overall 

Kaiser-Meyer-Olkin measure for knowledge, belief, feelings, judgment and practice were 

0.879 classified as meritorious (Kaiser, 1974), 0.500, 0.525, 0.601 classified as acceptable and 

0.791 classified as middling (Kaiser, 1974). The Bartlett’s Test of Sphericity were statistically 

significant (p < 0.001) for all the constructs indicating the data was likely factorable.  

There were no differences observed in mean scores among participants on various 

constructs between the two factories at baseline. Over a period of six months, there were no 

differences of mean scores among the participants. However there were dissimilarities on mean 

scores among these participants from baseline results for knowledge, belief and practice 

constructs. The health education intervention elicited statistically significant changes in mean 

score on knowledge level over time, F (1.44, 289.45) = 13.54, p < 0.001, partial η2 = 0.063, 

with mean score increased from 0.10 ± 4.01 pre-intervention to 0.84 ± 3.90 at the first month 

and to 0.68 ± 3.82 at the sixth month (post-intervention) in Factory 1 and the mean score 

increased from 0.08 ± 3.94 pre-intervention to 0.75 ± 3.98 at the first month and to 0.63 ± 3.89 

at the sixth month (post-intervention) in Factory 2. The health education intervention also 

elicited statistically significant changes in mean score on belief level over time, F (1.71, 

344.17) = 7.78, p = 0.001, partial η2 = 0.037, with mean score increased from 7.46 ± 1.59 pre-

intervention to 7.86 ± 1.61 at the first month and to 7.83  ± 1.62 at the sixth month (post-

intervention) in Factory 1 while there was no change in  mean score  7.36 ± 1.79 pre-

intervention with 7.36 ± 1.91 at the first month, but increased to 7.48  ± 1.84 at the sixth month 

(post-intervention) in Factory 2. The health education intervention elicited statistically 

significant changes in mean score on practice construct over time, F (1.49, 300.16) = 9.46, p < 

0.001, partial η2 = 0.045, with mean score increased from 9.62 ± 2.92 pre-intervention to 10.25 

± 2.82 at the first month and to 10.08  ± 2.68 at the sixth month (post-intervention) in Factory 

1 and the mean score  also increased from 9.82 ± 2.61 pre-intervention to 10.31 ± 2.75 at the 

first month and to 10.09  ± 2.66 at the sixth month (post-intervention) in Factory 2. According 

to Portney and Watkins (2009), the effect sizes were “moderate” for the knowledge domain 

and “small” for belief and practice constructs (Portney & Watkins, 2009). The mean scores of 

knowledge, belief and practice constructs have increased over a period of six months from pre-

intervention. This shows that the levels of knowledge, belief and practice have increased 

similarly among participants from the two factories over six months. 

Health education should be imparted more regularly to employees, and not once in two 

years as per the current regulation (Laws of Malaysia, 2010). It should be conveyed at regular 

six month intervals as the score levels declined over six months compared to the first month. 

There was a possibility of a cross-over effect where employees from the two factories 

may be placed in the other factory during the study. This was avoided by informing the 

employer that the duration of this study was for six months and that the participants should be 

placed in the same department and factory during this study period. The measurement of 

personal noise exposure level was done for only one subject in each work area. The 

measurement was done as such since all workers in a job area were exposed to similar levels 

of noise intensity. This is also in accordance to regulations for noise in Malaysia (Laws of 
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Malaysia, 2010), where not all workers in a job area are required to undergo personal noise 

exposure measurement.  

There were no differences on possible confounding factors among participants of the 

two factories such as smoking (Carmelo, et al., 2010), consumption of alcohol (Upile, et al., 

2007) and exposure to hand-arm vibration (Pettersson, 2013). There were also no significant 

differences noted among participants from the two factories on risk for hearing loss from 

hobbies such as listening to loud music (Levey, et al., 2012), shooting (Pawlaczyk-

Luszczynska, et al., 2004) and scuba diving (Newton, 2001). Age and employment duration 

among employees in both factories were also not significantly different.  

Noise level was measured using a sound level meter and personal noise dosimeter. The 

former would measure noise at the point of time whereas the latter measures average exposure 

of an employee to noise over the job area (Levey, et al., 2012). Universal sampling was adopted 

within these two factories. The findings were limited to the automobile industry but anticipated 

to be representative of knowledge, attitude and practice regarding noise-induced hearing loss 

among workers exposed to noise levels above the action level. More studies in future are 

required to be conducted on different types of industries and to ensure higher response rates 

among participants to confirm the findings. 

 

6. CONCLUSIONS 

The knowledge, belief and practice towards noise-induced hearing loss had improved overtime, 

after affording health education in the form of pamphlets, but there were no differences in the 

outcomes between participants from the two factories. All efforts to increase knowledge and 

improve attitude and practice towards mitigating noise-induced hearing loss should be 

implemented through continuous education and training. Hence, regular employee health 

education, at least six monthly is required in a hearing conservation program. 
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