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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfilment of 

the requirement of the degree of Doctor of Philosophy 

 

 

EFFECTIVENESS OF HEARING PROTECTION INTERVENTION ON USE 

OF HEARING PROTECTION DEVICES AMONG SELECTED 

MANUFACTURING WORKERS IN SELANGOR, MALAYSIA 

 

 

By 

 

 

SAM WEI YENG 

 

 

January 2017 

 

 

Chair   : Anita Abd Rahman, M.D, M. Comm Hlth  

Faculty: Medicine and Health Sciences 

 

 

Introduction: Industrial noise cause hearing loss (HL) and hearing impairment (HI) 

among workers. HL occurs when air conduction hearing threshold levels at different 

frequencies are ≥25dB. HI refers to ≥25dB shift for average hearing threshold level at 

0.5-3k Hz compare to standard audiometric reference level. 

 

 

Objective: Primary aim was to ascertain the effectiveness of hearing protection 

intervention to increase hearing protection devices use (HPDs) among selected 

manufacturing workers in Selangor. 

 

 

Methodology: A Solomon four-group study was conducted among 420 workers of 9 

manufacturing companies in Selangor using multistage sampling method. Respondents 

were randomly assigned into 4 groups: pretested and non-pretested intervention or 

control groups. A total of 37 respondents (8.8%) were lost to follow-up. Intervention 

included preliminary walkthrough survey, noise monitoring, audiometric testing, 

intervention program with training video and manual specially designed for 

manufacturing settings and HPDs use demonstration. Main outcomes measured were 

hearing status, intention to use HPDs, predictors of HPDs use (perceived self-efficacy, 

outcome value, perceived barriers, perceived benefit, availability of HPDs, 

interpersonal influence, work climate and perceived stress), HPDs use in the workplace 

(HPDs workplace use) and during high noise exposure (HPDs high noise use). Questionnaires 

were adopted from selected scale of use of hearing protection questionnaires and were 

in English and Malay version. Data were collected at baseline and 3 months after 

intervention. Data analysis included multiple linear regressions (MLR) with adjustment 

on personal factors and series of analysis designated for Solomon four-group using 

Statistical Package for the Social Sciences (SPSS). 
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Results: Prevalence for HL and HI was 73.3% and 23.3% respectively. More than 40% 

respondents suffered hearing problems at higher frequencies (4k and 6k Hz). HPDs use 

was correlated with perceived self-efficacy, interpersonal influence, perceived benefit, 

work climate, perceived barriers (p<.05). Age, gender, monthly income, education 

level, environmental noise exposure at home, work position, shift work, smoking status, 

sleep problem were related with hearing protection behaviour (p<.05), and were 

adjusted during MLR. Individually, MLR showed strongest predictors of HPDs workplace 

use was work climate, followed by interpersonal influence, perceived benefits, 

perceived self-efficacy, availability of HPDs and perceived barriers. Final model as a 

whole illustrated that significant predictors were perceived benefit and work climate. 

Perceived barriers and perceived benefits were significant predictors for HPDs high noise 

use, whereas for model as a whole, perceived barriers was the only significant predictor. 

Baseline mean HPDs workplace use was 38.1±31.8%, while baseline HPDs high noise use was 

39.2±31.0%. Unexpectedly, 11.2% of respondents did not use HPDs at all. Based on 

short term outcome, intervention is effective in increasing HPDs workplace use and HPDs 

high noise use by 16.6% and 13.4% respectively. For immediate effect, score for intention 

to use HPDs before (70.0%) and after intervention (90.0%) were significantly different 

(p<.001). Intervention improved scores of perceived self-efficacy (3.4%), outcome 

value (4.4%), perceived barriers (-4.6%), perceived benefit (4.4%), interpersonal 

influence (4.2%) and work climate (3.3%). 

 

 

Conclusion: Hearing protection intervention developed served as an effective tool in 

increasing HPDs use among manufacturing workers for immediate and short term 

outcome through improving scores of predictors. 

 

 

Keywords: Hearing protection, intervention, hearing protection devices use, 

manufacturing, Solomon four-group 
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PENDENGARAN DI KALANGAN PEKERJA-PEKERJA INDUSTRI 

PEMBUATAN TERPILIH DI SELANGOR, MALAYSIA 

 

 

Oleh 

 

 

SAM WEI YENG 

 

 

Januari 2017 

 

 

Pengerusi: Anita Abd Rahman, M.D, M. Comm Hlth 

Fakulti     : Perubatan dan Sains Kesihatan 

 

 

Pengenalan: Bunyi bising industri menyebabkan pekerja-pekerja menghidap penyakit 

kehilangan pendengaran (HP) dan kecacatan pendengaran (CP). HP berlaku apabila 

tahap ambang pendengaran konduksi udara frekuensi-frekuensi adalah ≥25dB. CP 

adalah peralihan ≥25dB pada purata tahap ambang pendengaran di 0.5-3k Hz 

berbanding dengan tahap piawai rujukan audiometrik. 

 

 

Objektif: Kajian bertujuaan menentukan keberkesanan intervensi perlindungan 

pendengaran untuk meningkatkan penggunaan alat perlindungan pendengaran (APP) 

pekerja-pekerja industri pembuatan terpilih di Selangor. 

 

 

Methodologi: Satu kajian Solomon Empat Kumpulan dijalankan di kalangan 420 

pekerja dari 9 syarikat pembuatan di Selangor dengan kaedah pensampelan pelbagai 

tahap. Sebanyak 37 responden (8.8%) digugurkan kerana tidak berjaya mengikut 

susulan. Responden diagihkan secara rawak kepada 4 kumpulan: kumpulan intervensi 

atau kawalan yang diprauji atau tidak diprauji. Intervensi kajian termasuk pemantauan 

peringkat awal dan bunyi bising, ujian audiometrik, program intervensi dengan latihan 

video dan manual yang direka khas untuk industri pembuatan, dan demonstrasi cara 

penggunaan APP. Responden terlibat secara langsung dalam perfileman video sebagai 

pelakon. Hasil kajian utama yang diukur termasuk status pendengaran, niat untuk 

menggunakan APP dan peramal penggunaan APP (tanggapan kecekapan diri, nilai 

hasil, tanggapan faedah, tanggapan halangan, ketersediaan APP, pengaruh 

interpersonal, iklim kerja, tangaapan tekanan), penggunaan APP di tempat kerja 

(APPtempat kerja) dan semasa pendedahan bunyi bising (APPbunyi bising). Soal selidik 

diterima pakai daripada soal selidik penggunaan perlindungan pendengaran dengan 

versi bahasa Inggeris dan Melayu. Data dikumpulkan pada pra-intervensi dan pasca-

intervensi, iaitu 3 bulan selepas program intervensi. Data dianalisa dengan regresi 
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linear pelbagai (RLP) dengan pelarasan kepada faktor-faktor individu dan siri analisa 

Solomon Empat kumpulan dengan menggunakan Pakej Statistik untuk Sains Sosial 

(SPSS). 

 

 

Keputusan: Prevalens HP adalah 73.3% dan prevalens CP adalah 23.3%. Lebih 

daripada 40% responden mengalami masalah pendengaran pada frekuensi tinggi (4k 

dan 6k Hz). Penggunaan APP berkolerasi dengan tanggapan kecekapan diri, pengaruh 

interpersonal, tanggapan faedah, iklim kerja dan tanggapan halangan (p<.05). Umur, 

jantina, pendapatan bulanan, tahap pendidikan, pendedahan kepada bunyi persekitaran 

di rumah, jawatan, kerja syif, tabiat merokok, masalah tidur adalah berkaitan dengan 

tingkah laku penggunaan APP (p<.05), dan telah diselaraskan untuk RLP. RLP secara 

individu menunjukkan peramal berpengaruh terkuat kepada penggunaan APPtempat kerja 

adalah iklim kerja, diikuti oleh pengaruh interpersonal, tanggapan faedah, tanggapan 

kecekapan diri, ketersediaan APP dan tanggapan halangan. Untuk model secara 

keseluruhan, peramal yang signifikan termasuk tanggapan faedah dan iklim kerja. 

Tanggapan halangan dan tanggapan faedah adalah peramal yang signifikan bagi 

APPbunyi bising secara individu, manakala bagi model secara keseluruhan, tanggapan 

halangan adalah satu-satunya peramal yang signifikan. Purata penggunaan APPtempat kerja 

adalah 38.1±31.8%, manakala purata penggunaan APPbunyi bising adalah 39.2±31.0%. 

Sebanyak 11.2% responden tidak menggunakan APP sama sekali. Berdasarkan 

keputusan jangka pendek, intervensi dibukti efektif dalam meningkatkan penggunaan 

APPbunyi bising dan APPtempat kerja sebanyak  16.6% dan 13.4%. Kesan segera intervensi 

adalah signifikan memandangkan perbezaan antara niat untuk menggunakan APP 

sebelum (70.0%) dan selepas intervensi (90.0%) adalah signifikan (p<.001). Intervensi 

menambah baik purata skor tanggapan kecekapan diri (3.4%), nilai hasil (4.4%), 

tanggapan halangan (-4.6%), tanggapan faedah (4.4%), pengaruh interpersonal (4.2%) 

dan iklim kerja (3.3%). 

 

 

Kesimpulan: Intervensi perlindungan pendengaran adalah efektif dalam meningkatkan 

penggunaan APP pekerja-pekerja industri pembuatan untuk jangka pendek dan segera 

melalui peningkatan skor peramal. 

 

 

Kata kunci: Perlindungan pendengaran, intervensi, penggunaan alat pelindungan 

pendengaran, industri pembuatan, Solomon Empat Kumpulan 
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CHAPTER 1 

 

 

INTRODUCTION 

 

 

1.1 Background 

 

 
Advancement of technology in industry leads to a world of fast production in 

manufacturing sectors. Noise, a by-product of such advancement in industrial settings 

brings adverse health effect and contributes to the development of noise-induced 

hearing loss (NIHL) in people around the world (Basu, 2010). Effects of loud noise 

exposure are cumulative (Quaranta, Portalatini, & Henderson, 1998) and NIHL in 

workplace is undoubtedly extreme prevalent in industrial countries worldwide (Reddy, 

Welch, Thorne, & Ameratunga, 2012), with no exception for Malaysia as 

manufacturing is the dominant sector in this country.  

 

 

In fact, variety of industrial hazards arose due to development, but none of them so 

common and widespread like noise pollution (Maisarah, 1989). By 2030, World Health 

Organization (WHO) estimated hearing loss would reach top 10 causes of burden of 

disease in high and middle income countries, moving up at least 3 places from the 

original ranking in 2002 (Mathers & Loncar, 2006). According to WHO, the magnitude 

of hearing loss for affected population worldwide was only 120 million in 1995 (El Dib, 

Mathew, & Martins, 2012), and slowly increased to more than 250 million people in 

2000. The latest statistics showed that the magnitude of hearing loss increased to 

affected population of 360 million people in 2012. Highest prevalence of adult’s 

hearing loss was reported from Asia Pacific, Sub-Saharan Africa and South Asia 

(WHO, 2015). WHO claimed that half of all hearing loss cases were actually avoidable 

with primary prevention. An estimation of annual incidence of worldwide NIHL cases 

was 1,628,000 new cases per year (Leigh, Macaskill, Kuosma, & Mandryk, 1999), 

which would be roughly 25 per 100,000 per year for world’s population (El Dib et al., 

2012). 

 

 

Law and regulations were made to control occupational noise around the world. 

Occupational Safety and Health Administration (OSHA) in United States, Directive 

2003/10/EC for noise in European Union and The Control of Noise at Work 

Regulations 2005 of Great Britain were among the few examples. In Malaysia, 

Factories and Machinery (Noise Exposure) Regulation 1989 refer hearing loss as 

hearing problem experienced by an individual where air conduction hearing threshold 

levels at different frequencies are 25dB and above. On the other hand, hearing 

impairment refers to a shift of 25dB and above for average hearing threshold level at 

0.5-3k Hz compare to standard audiometric reference level. Professionals and 

authorities intended to control the severity of NIHL through implementation of Hearing 

Conservation Program (HCP). HCP is a series of organized measures mandatory for 

workplace with excessive noise exposure with the aim to tackle NIHL problems 

(Fonseca et al., 2016). However, global prevalence of NIHL and compliance to HCP 

were still at an unsatisfactory state (Martinez, 2012; Rosenman & Kalinowski, 2009; 
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Nelson, Nelson, Concha-barrientos, & Fingerhut, 2005; Reilly, Rosenman, & 

Kalinowski, 1998). Till now, occupational NIHL remains an urgent topic in safety, 

health and well-being of workers for employers in balancing hearing loss with 

prevention costs, as well as among policymakers in balancing burden of regulatory 

aspects (Martinez, 2012). Although the compliance with HCP was not up to 

expectations, most of the companies do provide free hearing protection devices (HPDs) 

to all the workers  and it was one of the most complied elements of HCP among 

employers, of which up to 90% (Rosenman & Kalinowski, 2009, Nor Saleha & Noor 

Hassim, 2006). In view of this, much interventions targeted on improving hearing 

protection devices (HPDS) use were carried out by researchers in the recent years but 

theoretical interventions with powerful study design were still lacking (El Dib et al., 

2012; Goldenhar & Schulte, 1994), particularly investigation on the actual percentage 

of time a worker use hearing protection. 

 

 

1.2 Problem Statement 

 

 

In Malaysia, Factories and Machinery (Noise Exposure) Regulation 1989 was in force 

since 27 years ago, demanded all workers exposed to noise level above action level of 

85dB and above to be protected. An 85dB noise level refer to 85dB(A), which is A-

weighted decibels that express the relative loudness of sounds in air as perceived by the 

human ear. Although employers were required to comply with HCP in workplace with 

loud noise exposure, the compliance level of such HCP in Malaysia were only 41.3% 

among the manufacturing, mining and quarrying workers (Nor Saleha & Noor Hassim, 

2006).  

 

 

Investigation on reported occupational disease (OD) and poisoning cases by 

Department of Occupational Safety and Health (DOSH) Malaysia revealed that the 

number of OD cases were increasing year by year. In 2015, there were 5960 cases 

reported and surprisingly 83.5% of the investigated cases were NIHL. The occupational 

diseases and poisoning cases increased twofold compared to 2648 cases reported in 

2014, and increased fourfold compared to 1426 cases in 2010 (Department of 

Occupational Safety and Health, 2016). Selangor (46.5%), Johor (10.5%) and Penang 

(9%) have reported most number of occupational disease (OD) and poisoning cases for 

the year 2010 of a total of 1426 cases, with 70.4% of the cases investigated by DOSH 

in 2010 were NIHL cases. NIHL had always been the leading OD reported, it was long 

marked as the most severely widespread OD in workplace with loud noise exposure. In 

addition, Selangor recorded the highest number of registered Small and Medium 

Enterprises (SMEs) in Malaysia service, with the highest number of manufacturing 

industries of SMEs is located in Selangor (SME Corp Malaysia, 2012) as shown in 

Table 1.1.  
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Table 1.1: Distribution of SMEs by Industries and States 

 
State Services Manufacturing Agriculture Mining & 

Quarrying 

Construction Total 

SMEs 

Selangor 110,714 8,314 834 23 6,019 125,904 

K. Lumpur 78,448 4,201 5 2 2,023 84,679 

Johor 60,618 4,828 994 27 2,407 68,874 

Perak 53,322 3,833 962 84 1,827 60,028 

Sarawak 40,608 1,977 322 19 904 43,830 

Sabah 37,612 1,382 812 24 1,054 40,884 

P. Pinang 36,899 2,614 269 7 1,035 40,824 

Kelantan 35,372 1,814 326 30 281 37,823 

Kedah 33,123 2,809 603 17 540 37,092 

Pahang 26,815 1,305 630 13 699 29,462 

N. Sembilan 21,633 1,495 435 11 968 24,542 

Terengganu 19,882 1,782 196 37 617 22,514 

Melaka 19,694 1,107 252 4 618 21,675 

Perlis 4,484 291 63 1 214 5,053 

Labuan 1,761 109 5 0 77 1,952 

Total SMEs 580,985 37,861 6,708 299 19,283 645,136 

(Source: SME Corp Malaysia, 2012) 

 

 

The Malaysian Employment Injury Scheme of Social Security Organisation (SOCSO) 

provides protection to the employees against occupational diseases such as NIHL. 

Reported OD cases in SOCSO annual reports indicated that there was an increasing 

trend in the number of OD cases. In 2012 revealed that 2109 OD cases were reported, 

and it increased by 37.22% compared to 2011 (1537 cases) and 42.39% compared to 

2010 (1215 cases). In fact, there were only 949 OD cases reported in 2009. In general, 

40.30% cases in 2012, 40.86% cases in 2011 and 76.60% cases in 2010 were OD cases 

caused by physical agents such as noise.  

 

 

In 2014, NIHL was the second highest occupational diseases (358 cases) recorded 

(Figure 1.1). Compensations to the victims through The Employment Injury Scheme of 

SOCSO due to NIHL were RM255,207 in 2012 and RM299,457 in 2011. With the 

increase in NIHL cases each year, it will be soon that medical costs and compensation 

burden of SOCSO increase tremendously. NIHL had increased more than 100% in 

Malaysia from 1995- 2014 (Figure 1.2). It increased by 5.5 times in 2014 as compared 

to 1995.  

 

 

Hence, there is an increasing need for the employers and government to reduce hearing 

loss among workers, especially to protect the hearing of younger generation among 

Malaysian workers by educating the importance of hearing protection.  
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Figure 1.1 SOCSO Statistics of OD Cases in 2014 

 

 

 
Figure 1.2. SOCSO Statistics of NIHL Cases from 1995 to 2014 

(Source: SOCSO, 2014) 
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1.3 Significance of Study 

 

 

Generally, manufacturing industry consists of establishments involved in the 

mechanical, physical, or chemical transformation of substances, components or 

materials into new products (Bureau of Labor Statistics, 2016). Malaysia is part of the 

world’s manufacturer in Asia, with 2,096,197 man power in manufacturing industry for 

2014 according to Department of Statistics, Malaysia. Manufacturing industry is a 

major sector in the foreign direct investment (FDI) (Tahir, Aljunid, Hashim, & Begum, 

2014) and contributed approximately 28% of Malaysia Gross Domestic Product in 

2013. The development created additional occupational safety and health issues 

especially additional noise sources. Manufacturing sector was reported to have the 

highest OD and poisoning cases in 2015 (DOSH, 2015). 

 

 

NIHL is undoubtedly a major burden among Malaysian manufacturing workers. The 

risk of NIHL and incidence per 100,000 manufacturing workers projected is 8%, with 

the highest risk and incidence in motor vehicle parts industry (32%), followed by 

tobacco industry (23%) and fabricated metal industry (23%), with an estimation of 

103,000 workers were potentially affected by NIHL in Malaysia (Tahir et al., 2014). 

Noise potentially affects a large portion of manufacturing workers, however data on 

prevalence of NIHL were not well captured especially in the small and medium size 

enterprises (SMEs) in Malaysia. There were small number of occupational diseases 

(Figure 1.1) compared to occupational accidents reported and few of the reasons could 

be underreporting from the industry, possibly due to failure to recognized the 

occupational related medical diagnoses, non-reporting of OD to government agencies 

and failure to discover OD in SMEs (Hashim, Amin, & Khalid, 2005). Although 

SOCSO reported 358 hearing loss cases in the latest 2014 annual report, DOSH on the 

other hand received 5,366 cases of NIHL in 2015.  

 

 

Noise is pervasive in daily routines with auditory and non-auditory health effects 

(Basner et al., 2014). It is an irreversible impairment with significant monetary and 

personal costs. In addition to monetary costs, loss of hearing negatively affects quality 

of life and personal safety including those who relate with him or her (Hong, Ronis, 

Lusk, & Kee, 2006). Nevertheless, NIHL can be eliminated because it can be traced to 

a single causative agent-noise (Daniell et al., 2002), and it can be prevented by 

consistent use of hearing protection equipment (El Dib & Mathew, 2009; Brady & 

Hong, 2006; Lusk et al., 1999). In Malaysia, 92.8% of the employers preferred 

provision of hearing protection devices (HPDs) to protect the hearing of the industrial 

workers (Nor Saleha & Noor Hassim, 2006), therefore combination of effective HCP 

based on encouragement of HPDs use and a behavioural change in the workers could 

possibly reduce the risk of NIHL among manufacturing workers.  

 

 

There is a need to develop an effective intervention to reduce NIHL. Although there are 

a broad range of interventions available for NIHL prevention which makes it hard to 

select the most effective strategy, intervention guided by a theoretical framework has 

the best potential to create a successful training program with desired effect and would 

have catered for all the need of a behavioural intervention program (Fishbein & Yzer, 

2003; Lusk et al., 2003). Given that engineering controls are cost prohibitive for many 
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organizations and that hearing protection policies are often ineffective, workers must 

be educated about the hazards associated with exposures to high noise and the 

importance of protecting their hearing by using HPDs when exposed to loud noise.  

 

 

With all these factors in mind, this study aimed to increase HPDs use with theory based 

intervention program of powerful study design. Behavioural change among workers is 

a proactive approach to occupational safety and health issues. The motive of 

conducting a theory-based intervention is in line with Occupational Safety and Health 

Master Plan for Malaysia 2015 (OSH-MP 15). The main aim of the OSH-MP 15 is to 

build a safe, healthy and productive pool of human capital by creating, cultivating and 

sustaining a safe and healthy work culture. MP 15 targeted that by 2015, there would 

be a major change in attitude and behaviour among employers especially and make 

them develop a more positive and proactive approach to OSH.  

 

 

Data collected could act as a baseline for actual percentage of time of hearing 

protection use among manufacturing workers in Malaysia. Furthermore, the 

intervention program for hearing protection use will help to create a preventive 

workplace culture among workers. In addition, it is valuable to explore work climate 

influence on worker’s perception and behaviour, and whether a supportive environment 

could be contribute to the increase of HPDs use. To ensure the success of the 

intervention, it is utmost important to study on predictors of HPDs use.  

 

 

1.4 Research Questions 

 

 

A. What are the prevalence of hearing loss and hearing impairment among 

respondents? 

B. What are the scores of predictors of HPDs use (perceived self-efficacy, outcome 

value, perceived barriers, perceived benefit, availability of HPDs, interpersonal 

influence, work climate and perceived stress) and HPDs use of the respondents? 

C. Is there any difference in HPDs use and scores of predictors of HPDs use by socio-

demographics of the respondents? 

D. Are there any relationships between predictors of HPDs use and HPDs use of the 

respondents? 

E. Is the developed intervention effective in improving HPDs use and scores of 

predictors among manufacturing workers in terms of immediate and short term 

effect? 

F. Is there any effect of pretest on intervention (pretest sensitization) if self-reported 

data are used? 

G. Can we predict the scores of predictors of HPDs use and HPDs use of the 

respondents with intervention and pretest? 

H. Is there any difference in intention to use HPDs in the future before and after 

hearing protection intervention? 
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1.5 Objectives 

 

 

1.5.1 General Objective 

 

 

To develop, implement and evaluate the effectiveness of hearing protection 

intervention on use of hearing protection devices (HPDs) among selected 

manufacturing industry workers in Selangor 

 

 

1.5.2 Specific Objectives 

 

A. To determine the prevalence of hearing loss and hearing impairment among 

respondents in the intervention groups (pretested and non-pretested intervention 

groups) 

B. To compare the prevalence of hearing loss and hearing impairment by socio-

demographics of respondents in the intervention groups  

C. To determine the scores of predictors of HPDs use (perceived self-efficacy, 

outcome value, perceived barriers, perceived benefit, availability of HPDs, 

interpersonal influence, work climate and perceived stress) and HPDs use of the 

respondents 

D. To compare the HPDs use and scores of predictors of HPDs use by socio-

demographics of the respondents at pretest level (pretested intervention group and 

pretested control group) 

E. To determine the relationships between predictors and HPDs use of the 

respondents at pretest level (pretested intervention group and pretested control 

group) 

F. To develop and implement a theory based hearing protection intervention inclusive 

of training manual and training video tailored to manufacturing settings to improve 

HPDs use among respondents in the intervention groups  

G. To investigate the effect of pretest on intervention (pretest sensitization) by 

comparing the relative change in posttest mean HPDs use of intervention 

(pretested intervention group and non-pretested intervention group) and control 

(pretested control group and non-pretested control group) groups of Solomon 

Four-group design 

H. To predict scores of predictors of HPDs use and HPDs use of the respondents with 

intervention and pretest  

I. To compare the intention to use HPDs in the future of the respondents in the 

intervention groups (pretested and non-pretested intervention groups) before and 3 

months after hearing protection intervention 

J. To investigate the effectiveness of hearing protection intervention on HPDs use 

and scores of predictors by a series of analyses designated for Solomon Four-group 

design  
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1.6 Research Hypothesis 

 

 

A. There are significant differences in the prevalence of hearing loss and hearing 

impairment by socio-demographics of respondents in the intervention groups 

B. There are significant differences between HPDs use and scores of predictors of 

HPDs use by socio-demographics of the respondents at pretest level (pretested 

intervention group and pretested control group) 

C. There are significant relationships between HPDs use and predictors of HPDs use 

of the respondents at pretest level (pretested intervention group and pretested 

control group) 

D. There is no effect of pretest on intervention detected, intervention is effective in 

improving HPDs scores with or without pretest 

E. Scores of predictors of HPDs use and HPDs use of the respondents can be 

predicted with intervention and pretest  

F. Intention to use HPDs in the future of the respondents in the intervention groups 

(pretested and non-pretested intervention groups) after hearing protection 

intervention is higher than before hearing protection intervention 

G. Theory based hearing protection intervention is effective in improving HPDs use 

and scores of predictors of the respondents in the intervention groups  

 

 

1.7 Definition of Variables 

 

 

1.7.1 Conceptual Definition 

 

 

i. Hearing Protection Devices (HPDs) Use  

Frequency of wearing HPDs such as earplugs or earmuffs in workplace   

ii. Predictors of HPDs Use 

Factors found to positively and negatively influence the wearing of HPDs and 

were used to predict the wearing of HPDs. Predictors in this study consisted of 

perceived self-efficacy, outcome value, perceived barriers, perceived benefit, 

availability of HPDs, interpersonal influence, work climate and perceived 

stress. 

iii. Hearing Protection Intervention 

Sets of preventive measures for noise induced hearing loss which are usually 

combined into hearing conservation programs that are created specially to 

promote hearing protective devices use such as earplugs or earmuffs (El Dib et 

al., 2007) 

 

 

1.7.2 Operational Definition 

 

 

i. Hearing Protection Devices (HPDs) Use  

HPDs use were obtained by the measuring the percentage of time (0-100%) of 

self-reported HPDs use in the workplace during past week, past month and 

past 3 months (Lusk, Ronis & Baer, 1995) 
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ii. Predictors of HPDs Use 

Predictors of HPDs use in this study were referred to selected components in 

the individual characteristics and experiences and behaviour specific 

cognitions and affect factors of Health Promotion Model (HPM) as well as 

interested factors which influencing HPDs use. Predictors in this study 

consisted of perceived self-efficacy, outcome value, perceived barriers, 

perceived benefit, availability of HPDs, interpersonal influence, work climate 

and perceived stress. Data on components of HPM were measured by Use of 

Hearing Protection Scale (Lusk et al., 1997; Lusk & Kelemen, 1993) and 

perceived stress was measured by Perceived Stress Scale (PSS-10) (Cohen & 

Williamson, 1988). Use of Hearing Protection Scale measured beliefs and 

attitudes toward HPDs and PSS-10 measured the degree of stressfulness as 

evaluated by an individual during the past month.  

iii. Hearing Protection Intervention 

Hearing protection intervention was designed based on HPM (Pender et al., 

2006) and could be divided into four phases (Refer Section 3.7.1). The 

procedures of intervention took about 15 months for one company: 

 

Phase 1: Pretest and preliminary walkthrough survey at the workplace  

Phase 2: Audiometric test, video production and preparation of training 

module  

Phase 3: Intervention program 

Phase 4: Evaluation 
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