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Occupational noise exposure is the most important problem in auto part factories. Machinery system is 

mostly used for resistance spot welding in welding unit. Excessive noise could generate from the robot machine and 

steel part transporting and can cause noise-induced hearing loss. However, most workers do not use hearing 

protection device. 

The main objective of this study aimed to assess the effective hearing protection program in preventing 

noise induced hearing loss in auto part factory workers in Thailand. The specific objectives were 1) To investigate 

the noise exposure among Thai workers in auto part factory workers. 2) To evaluate the hearing threshold shift 

among Thai workers in auto part factory workers. 3) To evaluate the hearing protection device using among Thai 

workers in auto part factory workers. 4) To find the association between the hearing protection device using and 

hearing threshold shift. 

This was a Quasi-experiment study. Systemic random sampling was applied to recruit the eligible sixty 

subjects in welding unit from each factory in Saraburi and Rayong provinces. Subjects in auto part factory at Saraburi 

were received the intervention and subjects in auto part factory at Rayong were the control group. Subjects in both 

groups were studied by interviewing with questionnaire, noise exposure level measurement by noise dosimeter 

audiogram and ear plug using inspection. 

Major noise exposure level of subjects was at least 85 dB (A). Most Subject (95.0-80.0%) with 

continuous training in the intervention group increased the use of earplug correctly and consistently during 6 months. 

Meanwhile, all subjects in the control group did not use earplug.  All subjects in the intervention group had the 

hearing threshold shift level from the first audiogram below 15 dB at 500-6000 Hz in either ear. Most subjects 

(85.0%) in the control group had the hearing threshold shift level from the first audiogram below 15 dB at 500-6000 

Hz in either ear but 15% of those had the hearing threshold shift level from the first audiogram 15 dB at 4000 Hz in 

either ear. There was significant difference of normal hearing threshold shift between the intervention and the control 

group (p<0.05, Fisher’s Exact test). The proportion of subjects with earplug using correctly and consistently had the 

normal hearing threshold shift 11.39% (95% CI: 1.39, 20.25) higher when compared with those who used earplug 

inconsistently and did not use earplug. 

Continuous training of noise hazard by lecture and refresher training by DVD every 8 weeks for 6 months 

can maintain the knowledge of noise hazards and increase the use of earplug correctly and consistently. In addition, 

the proper earplug using consistently can prevent hearing threshold shift level reach to 15 dB. 
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CHAPTER I 

INTRODUCTION 

1.1 Background and Rationale: 

Many industries in Thailand has been developing rapidly. They mostly use 

machinery system to produce their products. Working with machinery was very useful 

but can cause harm to human. The statistic of occupational noise-induced hearing loss 

classified by the number of workers and manufacturers in Thailand in 2004 showed that 

there were 116,462 workers in 1,839 risk factories in Thailand had occupational noise-

induced hearing loss (1). Noise-induced Hearing Loss (NIHL) (2) is the most common 

occupational hazard caused by machine and the process of production (3-5). Long-term 

exposure to noise may cause vestibular symptom (dizziness) and otological symptom   

(tinnitus) before clinically detectable hearing loss (6). In individuals with NIHL, age-

related hearing loss is significantly less at frequencies damaged by noise than those who 

did not expose to noise (7-12).  

At present, the Thai government has enacted the labor law to control noise 

exposure among workers. The law provides that all workers must not expose to noise 

more than 90 dB (A) while working 8 hours a day (13). However, there were some 

studies found that there were 5% of individuals with long-term exposure to noise levels 

of 80 dB (A) had have significant hearing loss.  This risk increases to 5-15% with noise 

85 dB (A) and 15-25% with noise 90 dB (A) (7, 14). The exposure to noise at least 90 

dB (A) for 1-2 years can cause permanent threshold shift (PTS) 10 dB at the frequency 

of 4 kHz, and if exposure during 2-10 years can cause PTS 20 dB at the frequency of 

3-6 kHz, and if exposure during 30 years can cause PTS 40 dB at the frequency of 2-6 

kHz. Moreover, the exposure of noise 85 dB (A) for duration of 40 years can cause the 

number of hearing loss 8% and the exposure to noise 85 dB (A) or more for 8 hours per 

day for 5 years can cause PTS (15, 16). Therefore, Thai regulation provides “Hearing 

conservation program (HCP)” in 2010 to prevent noise-induced hearing loss among 

employees. The employers must administer a continuing, effective Hearing 

conservation program whenever employee noise exposures are at or above an eight 

hours for time-weighted average (TWA) of 85 dB (A). The minimum requirements of 
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a hearing conservation program included in hearing conservation policy, noise 

monitoring, audiometric test (500, 1, 2, 3, 4, 6 kHz) and responsibilities (17).  

However, it seems to be difficult to implement HCP in factories. There were 

previous studies showed that safety professionals engaged in the audit and management 

of hearing conservation programs will stimulus company recognition of hearing loss 

prevention goals and quality of life among employees. Hearing loss prevention wellness 

programs work best when they managed with a “safety and wellness” worker 

perspective (18-21). The 5 steps to develop and manage an effective hearing 

conservation program are monitoring, audiometric testing, training, hearing protection, 

and record keeping (20). A complete hearing conservation program including training, 

audiometric test, and the use of hearing protection devices is the most feasible method 

for industrial noise protection in workplace environment in the developing countries 

(22). The study of epidemiology of noise induced hearing loss in textile factory. The 

result showed the causes of hearing loss were exposure duration, personal protective 

equipment (PPE) property, safety management and medical surveillance system (23). 

The risk perception should be considered an essential issue in the design and 

implementation of hearing conservation program, particularly in the development of 

training programs in Portuguese workers who exposed to loud noise (24). The 

Educational Program in Preventing Noise Induced Hearing Loss among Textile Factory 

Workers in KhonKaen in short study period program can be capable in practices and 

enable maintains in the long time of noise prevention among workers (25).   

Nowadays, safety training is an important tool for preventing occupational 

illnesses (26-28). Thailand’s labor law requires employees who use hearing protection 

device (HPD) to train how it works, what the limitations are, and how to use it properly. 

In fact, the workers who work in noisy environment are still working without using 

earplug or earmuffs even they have been trained for using this HPD. Several studies 

tried to find the effective safety training to motivate workers to use personal protective 

equipment (PPE) (29, 30). Three versions of computer-based respiratory safety training 

(text, text with pictures, text with pictures and audio narration) were trained workers in 

an electronics manufacturing plant in a large Southwestern U.S. city. Most workers did 

best with the version containing text with pictures and audio narration (31). The safety-

related visual aids incorporated can enhance learning and increase safety awareness 
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(32). The other important factors affecting use of PPE are younger age and lack of 

safety training. Furthermore, PPE using and encourage of PPE using from supervisors 

can provide ongoing positive feedback on the continuous use of PPE by workers at risk 

for an eye injury (33). To enhance the training program, OSHA’s training guidelines 

follow a model including A) Determining if Training is Needed; B) Identifying 

Training Needs; C) Identifying Goals and Objectives; D) Developing Learning 

Activities; E) Conducting the Training; F) Evaluating Program Effectiveness; and G) 

Improving the Program (34). Training should be developed to improve occupational 

safety and health. ANSI/ASSE Z490.1-2001 Guidelines on Training Development 

established training development of a systematic process, including needs assessment, 

learning objectives, course design, evaluation strategy, and criteria for completion (35).  

The processes in an auto part factory generate the excessive noise of die casting, 

press, and welding process (36, 37). The excessive noise is occasionally from die 

casting. Press process usually generate an excessive impact noise that workers have 

been used earplug regularly. Workers in welding process have not used hearing 

protector because they do not realize the excessive noise exposure. In fact, the excessive 

noise in this process caused by working process such as resistance spotting process and 

steel parts transportation. The factor that affects hearing not only noise energy dose but 

also the amplitude, duration, rise time, number of impulses, repetition rate, and crest 

factor that also appear to be involved. In many industrial operations, impulsive noise 

occurs with background of continuous-type noise. In some animal studies exposure to 

combine the continuous noises and impulsive noises to be synergistic effects at high 

exposure. Therefore, the contribution of impulsive noise to the noise dose should not 

be ignored. Whether the effects are additive or synergistic, the 85 dB (A) 

Recommended Exposure Limit (REL) with the 3 dB exchange rate would be 

sufficiently protective. NIOSH therefore recommends that the REL of 85 dB (A) as an 

8 hours of time-weighted average (TWA) be applicable to all noise exposures, whether 

such exposures are from continuous noise, impulsive noise, or combined continuous-

type, and impulsive noises (15).  

As we have known welding process can cause harmful noise levels to the 

hearing threshold (38, 39). This study aims to assess the effectiveness of the hearing 

protection program focusing mainly on hearing education program with refresher 
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training to continue practical strategy in preventing excessive noise exposure and noise-

induced hearing loss. The refresher training is needed because that only 10% to 15% of 

training content in workers is retained after 1 year (40). Rote memorization of healthy 

adults may take more time than in childhood but their purposive learning can be as fast 

as by high school students. Furthermore, they are capable of lifelong learning (35).  

Then, the hearing education program with refresher training in this study 

capable of maintaining workers to continuous using hearing protection device as 

earplug to prevent noise-induced hearing loss in the auto part factory. 

 

1.2 Objective of the study: 

1.2.1 Main objectives:  

1) To assess the effective hearing protection program in preventing noise-  

induced hearing loss in auto part factory workers in Thailand. 

1.2.2 Specific objectives:  

1) To investigate the noise exposure among Thai workers in auto part  

factory workers. 

2) To evaluate the hearing threshold shift among Thai workers in auto  

part factory workers. 

3) To evaluate the hearing protection device using among Thai workers  

in auto part factory workers. 

4) To find the association between the hearing protection device using  

and hearing threshold shift.  

 

1.3 Research hypotheses: 

1.3.1 The prevalence of hearing protection device using among auto part factory 

workers in the intervention group is not different from control group. 

1.3.2 The prevalence of hearing threshold shift among auto part factory workers 

in the intervention group is not different from control group. 

 

1.4 Research questions: 

1.4.1 Does the effective hearing protection program induce the prevalence of  
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hearing protection device using among auto part factory workers in the 

intervention group?  

1.4.2 Does the effective hearing protection program reduce the prevalence of  

hearing threshold shift among auto part factory workers in the intervention  

group?  

 

1.5 Conceptual framework 

 
 

 

Figure 1. Conceptual framework of the Hearing Protection Program 

 

 

1.6 Operational definitions: 

Noise: Undesired sound.  Noise is the unwarranted disturbance or undesired sound 

within a useful frequency band.  

Noise dosimeter (Noise dose): A device which measures sound and project the 

results of measurement.  In this study we use equipment named TES model 1355 which 

provide percent dose and duration time measurements. (Appendix H) 
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Permissible exposure limit: Thai labor law-permissible limits; presently 90 dB 

(A).  A time-weighted average exposure which must not be exceeded during any 8-hour 

work shift of a 40-hour work week. 

Time weighted average (TWA): A value, expressed in dB (A), which is computed 

so that the resulting average would be equivalent to an exposure resulting from a 

constant noise level over an 8-hour period. The allowable level is 90 dB for 8 hours in 

Thai labor law.  

Decibel (dB): Unit of level when the base of the logarithm is the 10th root of 10 and 

the quantities concerned are proportional to power. 

Weighting network: it is the frequency filters that cover the frequency range of 

human hearing (20Hz to 2000 Hz). A, and Linea weighted are the standard weighting 

networks available.  

“A” weighting is commonly used in both industrial noise and community noise 

regulations. “A” weighted measurements are often reported as dB (A). The “A” 

weighted filter attempts to make the dose respond closer to the human hearing.  

 Audiometric test: It is the hearing threshold examinations that used pure tone 

by air conduction. The test uses frequencies including as a minimum 250, 500, 1000, 

2000, 3000, 4000, 6000, and 8000 Hz. Tests at each frequency is separately taken for 

each ear. 

 Audiogram: A graph of a hearing test. It measures the quietest sounds which 

can hear at different frequencies in each ear. 

 First audiogram: The first audiogram of an audiometric examination that is 

preceded by a period of at least 12 hours of quiet. The first audiogram is the audiogram 

against subsequent audiograms compared for significant threshold shift calculation. 

 Hearing threshold shift: An increase in the hearing threshold for a particular 

sound frequency. It means that the hearing sensitivity decreases and that it becomes 

harder for the listener to detect soft sounds. Threshold shifts can be temporary or 

permanent. 

Temporary threshold shift (TTS): It is the hearing threshold, which is the 

softest sound that can be able to hear. If the decibel level of the softest sound is higher 

than usual, the threshold of hearing has shifted upward. Exposure to loud noise may 
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cause a temporary loss in hearing sensitivity that may persist for 14 hours (or even 

longer in cases where the exposure duration exceeded 12 to 16 hours).   

Permanent threshold shift (PTS): Permanent increase in the threshold of 

audibility for an ear in dB. Any change in hearing sensitivity which is persistent may 

be assumed if the change is observed on a 30-day follow-up test.   

Significant threshold shift (STS): it is a change in hearing threshold relative 

to the first audiogram 15 dB or more at any frequencies of 500, 1000, 2000, 3000, 4000, 

and 6000 Hz in either ear (15). 

Noise reduction rating (NRR): The NRR is a single-number rating method 

which attempts to describe on how much the overall noise level is reduced by the 

hearing protector. It is required by law to be shown on the label of hearing protector. 

Noise exposure level is a value of sound which is measured by noise dosimeter, 

expressed in dB (A). 

 Noise exposure level: it is a value of sound which is measured by noise 

dosimeter, expressed in dB (A). 

Exposure frequency:  The number of working time that expose to noise in 

workplace hours/day or hours/week). 

Exposure duration: The length of time that expose to noise at workplace 

(months/years). 

Smoking behavior (41): It is packed-year of smoking. It computes from the 

number of years smoked and the current number of cigarettes smoked per day.  

Diabetes: It is defined as self-report diagnosis and use of antihyperglycemic 

medication.  

Hypertension: It is defined as self-report diagnosis and use of antihypertensive 

medication. 

Music ear buds using: it is divided into 5 categories (recommended by 

American Osteopathic Association) (42): 

1) Not use 

2) Use the volume of no more than 60% of the maximum volume and no more 

than 60 minutes per day.  

3) Use the volume of no more than 60% of the maximum volume and more 

than 60 minutes per day 
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4) Use the volume of more than 60% of the maximum volume and no more 

than 60 minutes per day 

5) Use the volume of more than 60% of the maximum volume and more than 

60 minutes per day 
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CHAPTER II 

LITERATURE REVIEW 

This study aims to evaluate the noise exposure among Thai workers in auto part 

factory and design the effective hearing protection program to prevent noise induced 

hearing loss in auto part factory workers in Thailand. The theories and relevant 

researches are reviewed as follows: 

2.1 Noise 

2.1.1 Characteristic of noise 

2.1.2 Sound frequency  

2.1.3 Loudness and the Decibel Scale 

2.1.4 Standards of noise exposure 

2.2 Noise induced hearing loss 

2.2.1 The characteristic of noise induced hearing loss 

2.2.2 Other risk factors for hearing loss 

2.2.3 Symptom of hearing loss 

2.2.4 Noise prevention 

2.3 Hearing protection device 

2.3.1 Type of hearing protection device 

2.3.2 The advantage and disadvantage of hearing protection device 

2.3.3 Noise reduction rating 

2.4 Health and safety training  

2.4.1 Training defined 

2.4.2 Basic training principles 

2.4.3 Types of training method 

2.4.4 Types of training by purpose 

2.4.5 Training program 

2.5 Relevant studies 
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2.1 Noise 

2.1.1 Characteristic of noise 

Noise refers to unwanted or unpleasant sound. (In medical context, noise refers 

to an excessively intense sound which capable to produce the damage of the inner ear. 

Sound is a form of energy that is transmitted by pressure variations through media such 

as air, water or steel which the human ear can detect.  Sound can be produced by many 

sources such as a running engine, an operating machine tool, vocal cord, a vibrating 

loudspeaker diaphragm etc. Sometimes the sound may be perceived as noise.) 

The characteristic of a particular sound consists of the sound source vibration, 

the amplitude of the vibration, and the properties of the conducting medium. The 

characteristic of the sound/noise is divided into 3 types as follows: 

1) Continuous noise: it remains constant noise which is not much fluctuation. 

There are 2 types of continuous noise: 

1.1) Steady state noise: it fluctuates rises and falls not more than 3 

decibels such as the noise from textile machine, air conditioner. 

1.2) Non-steady state noise: it fluctuates rises and falls more than 10 

decibels such as the noise from circular saw, grinder etc. 

2) Intermittent noise: it is interrupted with period of quiet. For example: the 

noise from traffic, the noise from the plane passing fly. 

3) Impact or impulse noise: it is continuous and fluctuates rises and falls rapidly 

less than 1 second and the rises and falls is differently more than 40 decibels. For 

example: the noise from hammer nail, hammer foundation pile, machine pumping. 

2.1.2 Sound frequency  

Frequency is an objective description of the rate at which complete cycles of 

high and low pressure regions are produce by a sound source. It is measured in Hertz 

(Hz) which is defined as cycles per second and often referred to pitch. Human ear can 

respond to a range of frequency approximately 20 to 20,000 Hz. 

2.1.3 Loudness and the Decibel Scale 

Another property of sound or noise is the loudness. A loud noise usually 

indicates in the unit of decibel. A, B, C, and Linea weighted are the standard weighting 

networks available. 
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“A” weighting network is commonly used in both industrial noise and 

community noise regulations. “A” weighted measurements are reported as dB (A). The 

“A” weighted filter attempts to make the dose response closer to the human ear can 

hear. It attenuates the frequencies cover less than several hundred hertz with high 

frequencies above six thousand hertz 

“B” weighting network is similar to “A” but with less attenuation. The “B” 

weighted is seldom used. It reports as dB (B). 

“C” weighting network performs a fairly flat frequency response with slight 

attenuation of the very high and very low frequencies.  It is intended to represent the 

ear perceiving sound at high decibel levels. C weighted measurements are reported as 

dB (C). 

“Linear” is a flat frequency response curve over the entire measurement 

frequency range. Linear is most commonly found in sound level meters and is typically 

used providing the peak of noise measurement. It reports as dB. 

The comparison of each weighting network is illustrated in the figure 2. (43) 

 

 

 
 

Figure 2. Standard weighting network 

 

The samples of the source of noise level affecting human ear in decibel A is 

shown in table 1.  (44). 
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Table 1. Noise source and noise level 

 
2.1.4 Standards of noise exposure 

Department  of  Labor Protection and Welfare enacted the standard of noise 

exposure among worker which allows eight hours of noise exposure to less than 90 dB 

(A) (13). The maximum noise exposure is not more than 140 dB (A) at any time. The 

table 2. showed the noise exposure in dB (A) and related time of exposure. 

 

Table 2. Noise exposure and related time of exposure 
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2.2 Noise induced hearing loss 

2.2.1 The characteristic of noise induced hearing loss 

Noise induced hearing loss (NIHL) is a specific condition with established 

symptoms and objective findings. The characteristic of NIHL are: 

1) Irreversible sensorineural hearing loss which cannot be corrected by  

medical or surgical procedures. Sensorineural hearing loss affect the loss of 

hearing volume, a loss of speech recognition skills and speech 

discrimination or understanding. The cause of this hearing loss is that the 

hair cell in peripheral auditory organ is damaged by the sound waves into 

neural signals. 

2) A history of long term exposure to loud noise more than 85 dB (A) for 8  

hours a day, or exposure to impact or impulse noise with peak over 140 dB. 

However, some previous studies found that there were 5% of individuals 

with long-term exposure to noise levels of 80 dB (A) assessing significant 

hearing loss (7). 

3) Hearing loss has gradually developed over a period of years, most rapidly  

during 6-10 years of loud noise exposure.  

4) Hearing loss usually start with the high frequency, commonly at 4,000 Hz.  

If continuous exposure to loud noise, the loss will spread to adjacent 

frequencies above and below 4,000 Hz.  

5) An initial hearing loss may be temporary first and develop to permanent  

hearing loss. 

2.2.2 Other risk factors for hearing loss 

There are many risk factors related to hearing loss such as age, gender, race, 

medication, diabetes, hypertension, chemical exposure, smoking, etc. Many studies 

found the synergistic effect of age, diabetes, hypertension and smoking on hearing loss 

at high frequency 2000 – 8000 KHz (41, 45-47). The mechanisms of effects are under 

investigation. However, several studies suggested that noise exposure leads to the 

formation of reactive of oxygen species with the capacity to induce necrotic and 

apoptotic hair cell death in cochlea. Microvascular disease (diabetes, hypertension and 

smoking) may impair the delivery of antioxidant molecules and limit an individual’s 

ability to recover from a noise-induced temporary threshold shift (41).  
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2.2.3 Symptom of hearing loss 

The degree of hearing loss refers to the severity of the loss.  One might be 

described as having a mild, moderate, severe or profound loss of hearing depending on 

the results of the hearing test.   

The symptoms of noise induced hearing loss can be explained by the type of 

hearing loss, temporary and permanent (15).  

1) Temporary Hearing Loss:  

 Temporary hearing loss, often called temporary threshold shift (TTS). The 

symptoms of workers who expose to loud noise are muffled hearing, dizziness, and pain 

in the ear.  This effect can last from several hours to several days if prolong exposure. 

This symptom returns to normal within 24 hours, normally 8-16 hours if leaving from 

the excessive exposure.  Tested by audiometer, the result will show the normal 

audiogram.  

2) Permanent Hearing Loss:  

The symptoms of temporary hearing loss seem to disappear. Workers who 

expose to prolong excessive noise without hearing protection will have loud noise.  

However, the audiogram appears V-shape, called permanent threshold shift (PTS) 

as shown in figure 3. (48). 

 

Figure 3. Abnormal audiogram 
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 If workers are not removed for the excessive noise, then they will face the 

problem of communication such as listening to the television or radio at higher volume 

than in the past, difficult understanding what people are saying, especially when there 

are competing voices or background noise. The most severity of the hearing loss is 

profound. The worker will not be able to hear the speech and understand any word. 

2.2.4 Noise Prevention  

Noise prevention has normally done by 3 methods: 

 1) Source control 

The effective source controls or engineering controls include some of the 

follows: 

1.1) Change the high noise tools and machinery to the lower noise. 

1.2) Maintain and lubricate machinery and equipment such as oil 

bearings to reduce loud noise. 

1.3) Enclosure the loud noise source as shown in figure 4. (49) 

 

 

 

Figure 4. Enclosure loud noise source by safety glass 

 

2) Partway control 

2.1) Place a barrier between the noise source and employee such as  

sound walls or curtains to reduce loud noise. 

2.2) Isolate the loud noise source far from employee. 

2.3) Restrict worker to a suitable distance away from noisy equipment. 

2.4) The distance related to sound decreasing from the noise source is  

shown in figure 5. (49). 
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3) Receiver control 

3.1) Use hearing protection device such as earplug, earmuffs. 

3.2) Manage hearing conservation program.   

3.3) Limit the amount of time the employee spends at a noise source. 

3.4) Rotate workers to reduce noise exposure. 

3.5) Provide the quiet areas for workers to gain relief from loud noise  

exposure. 

 

2.3 Hearing protection device 

 2.3.1 Type of hearing protection device 

 Hearing protection device normally used are earplug and earmuffs. These 

devices sold in market have several form, different material and value to decrease noise 

exposure. The form of earplug includes pre-molded, custom-molded, and formable 

earplugs and a semi-insert device (Figure 6.). Earmuffs is divided into headband 

earmuffs and helmet-mounted earmuffs (Figure 7.) (50). 

 

 

Figure 5. Sound decreasing related to the distance of noise source 
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Figure 6. Several types of earplug 

 

 

 
 

Figure 7. Several types of earmuffs 
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2.3.2 The advantage and disadvantage of hearing protection device. 

The hearing protection device widely used in market has two types. Earplug 

and earmuffs which has different advantage and disadvantage as shown in the table 3. 

and 4. below: 

1) Earplug 

Table 3. The advantage and disadvantage of earplug 

 

Advantage 

 

Disadvantage 

1. Light weight and small enough 

to travel or keep. 

2. More comfortable for long-term 

wearing in hot or humid work 

areas. 

3. Convenient for use in confined 

work area. 

4. Easily used with other safety 

equipment such as eyeglass, cap, 

hat, etc. 

1. Often loose. Require 

occupational refitting and 

extend time to fit with the ears. 

2. More difficult to insert and 

remove without practice. 

3. Keep with good hygiene. 

4. Irritate the ear canal and do not 

use in person who has ear canal 

sore. 

5. Easily misplaced. 

 

2) Earmuffs 

Table 4. The advantage and disadvantage of earmuffs 

 

Advantage 

 

Disadvantage 

1. Easily to wear. 

2. Only one size can fit all. 

3. Fit better for longer periods of 

working time. 

4. Not easily misplaced or lost. 

1. May not fit to head 

2. Less portable and heavier. 

3. Uncomfortable in a warm or 

humid environment. 

4. More inconvenient for use in 

confined work area. 

5. Problem occur when used with 

other equipment such as 

eyeglasses, cap, hat, etc. 
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2.3.3 Noise reduction rating  

 Noise Reduction Rating (NRR) is the number of reducing noise level rate in 

decibel. It reflects the capacity of HPD to reduce noise exposure. NRR will be labeled 

on the package of earplug or earmuffs. NIOSH recommends using subject fit data based 

on ANSI S12.6-1997 to estimate hearing protector noise attenuation. If subject fit data 

are not available, NIOSH recommends the derating hearing protectors by a factor 

corresponding to the available real-world data. The labelled NRRs of earmuffs, 

formable earplugs and all other earplugs will subtract 25, 50 and 70 (K) from the 

manufacturer’s labelled NRR (National Institute for Occupational Safety and Health, 

1998). The derated NRR is shown as follows: 

Derated NRR(dB) = NRR-(NRR x K) 

The effective A-weighted noise level (ENL) after using PPD is: 

 

  ENL (dB (A)) = dBA - (derated NRR -7) 

For example: 

1) If use earplug made by molded or flanged plugs. The noise exposure level is 

90 dB (A), NRR of the molded earplug is 25. What is the effective noise exposure level?  

 

NRR of earplug = 25, K = 70% 

 

Derated NRR = 25-(25 x 70)/100  = 7.5 dB 

 

 ENL = 90 – [(7.5-7)] = 89.5 dB (A) 

 

 The noise attenuation of earplug is 12.5 dB and the effective noise exposure 

level is 85.5 dB (A). 

 

2) If use earmuffs. The noise exposure level is 105 dB (A), NRR of earmuff is 29. What 

is the effective noise exposure level? 
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NRR of earmuff = 25, K = 50% 

 

Derated NRR = 29-(29 x 25)/100  =  21.75 dB 

 

 ENL = 105 – [(21.75-7) =  76 dB (A) 

 The noise attenuation of earmuff is 21.75 dB and the effective noise exposure 

level is 76 dB (A). 

 

However, Thai regulation recommens for the noise attenuation of earplug or 

earmuff by this formula:  

The effective noise exposure level (dB (A) = TWA - (NRR-7)/2 

Example: If noise exposure level is 90 dB (A), NRR of earplug is 29. What is the 

effective noise exposure level? 

 

 The effective noise exposure level = 95- (25-7)/2  =  86 dB (A) 

The noise attenuation of earplug is 9 dB and the effective noise exposure level 

is 86 dB (A). 

 

2.4 Health and safety training  

Health and safety training is one component of Hearing Conservation Program 

(17). The employer must administer a continuing, effective Hearing conservation 

program whenever employee noise exposures are at or above an eight hours on time-

weighted average of 85 dB (A). Minimum requirements of a hearing conservation 

program are included in the following sections:  

1) Hearing conservation policy 

2) Noise monitoring 

3) Hearing testing (500, 1, 2, 3, 4, 6 kHz) 

4) Responsibilities 

5) Communication 

6) Training and motivation 

7) Program evaluation and Management review  

8) Recordkeeping and documentation 



 

 

21 

 2.4.1 Training Defined 

Training is one of the methods of education. Education is defined to something 

that affects the knowledge, skills, and attitudes/abilities (KSAs). It is primarily 

increases knowledge and attitudes. Training primarily increases knowledge and skills. 

It is a specialized form of education focusing on developing or improving skills. It 

focuses on performance (35, 51, 52). If the training is repeated for every one year, or 

more often if necessary, it is called “refresher training”. Refresher training will be 

provided to employees involved in operating process to assure that the employees 

understand and adhere to the current operating procedures of the process. The 

appropriate frequency of refresher training is provided by administrator. 

 One important factor which can affect to the training is “personal factor”. 

Personal factor may be defined as any condition or characteristic of an individual which 

could cause or influence worker to do an unsafe act. Personal factors such as attitude, 

motivation, training and human error and their interaction with the physical, mental and 

perceptual capability of the individual have a significant effect on health and safety. 

The personality is unchangeable but others, involving skills, attitude, perception and 

motivation can be changed or improved by suitable training. The most psychological 

factors that important for health and safety in decreasing unsafe act are attitude, 

motivation and perception (52-54).  

 Attitude is the tendency to behave in a particular way in a certain situation. 

Attitude is influenced by health and safety culture in organization, management 

commitment, individual’s experience and the influence of peer group. Particularly, Peer 

group pressure is the important factor for young people, thus health and safety training 

should be design by using examples or case studies that are relevant to them. Behavior 

may be changed by training and follow by attitude change. 

 Motivation is the driving force which stimulates people to act. The important 

influences on motivation are recognition, promotion opportunities, decision-making 

process, job security, job satisfaction, and self-interest.  

 Perception is the way in which people believe or understand situation or 

interpret environment. The perception of hazards in health and safety is an important 

concern. If people do not perceive that is the risk, the accident or illness may be 

occurred. For example: workers work in noisy environment but they do not use earplug 
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because they used to work with loud noise without awareness of the risk of hearing loss. 

Perception leads to an increase health and safety risk but not always caused by a 

conscious decision. Routine or repetitive tasks will reduce attenuated levels that will 

decrease perception level, then the unsafe act or accident will occur. 

 Memory is an important factor influenced by training and experience. The 

efficiency of memory varies between people and during the lifetime of an individual. 

The health status can also affect memory in individual. 

Health and safety training provide employees to develop their awareness and 

understanding hazards and risk related to their jobs and working environment. It will 

inform the control measures and safety procedures in working. Moreover, it can reduce 

an injury, occupational illness, frequency and severity of accident, compensation 

claims, improve occupational health, and safety culture in organization. 

Training is required by law to improve health and safety culture. It will provide  

on the recruitment, at induction or on being exposed to risks due to transfer to another 

job, work with new equipment, change of using the existing equipment, introduce new 

technology or system, improve specialist skill, following an accident after a risk 

assessment audit and for the new standards (Figure 8.) (52).  

. 
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Figure 8. Training needs and opportunities 

 
 

2.4.2 Basic Training Principles 

Training of employees does not need to be complex or lengthy. The five basic 

training principles used are as follows: 

1) Perform the purpose of the training. Employee need to understand the 

purpose of the training. The training program should begin by focus on the reasons of 

why safety training is important and how everyone can benefit individually. 

2) Sequence the presentation to maximize understanding. The training outline 

should be provided to the trainees by sequence and match the steps to accomplish the 

task.   

3) Provide appropriate work practices on employees to apply new acquired 

skills and knowledge. The instruction time should include information, demonstration, 

practice, and application within the session. The human learning drops quickly and 

forget the details of contents without immediately use. 

4) Provide immediate feedback knowledge of results. The practice of incorrect 

task can create the undesirable behavior, resulting in an injury or illness. Then feedback 
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for correctly behavior, enhancing motivation, and encouraging information, employees 

will perform the desirable behavior.  

Accept for individual differences. Human are all unique individuals. A 

successful training program should incorporate a variety of learning techniques such as 

written instruction, audiovisuals, lectures, hands-on, coaching, etc. The training course 

should be developed by the audience. If they are young person, the course should retain 

their interest and any illustrative examples used within their experience. Training 

session should be presented by VCDs, DVDs, power point slides, case studies, lectures, 

practice, small discussion group depending on the materials and background of the 

trainees with different retention rates (Figure 9.) (35). 

5) Brief sessions allow the trainee to incorporate the information and attention 

whereas long sessions tend to lose the attention of most of trainee. Moreover, try to 

keep the employees involved and active in training by instructing employee in a 

controlled environment. The environment used for training is very important such as it 

should be quiet, suitable size and lay out for trainees, and appropriate in lighting and 

heating. To divide the group into teacher/learner teams after the initial instruction and 

practice can separate the type of learners, then pairing the rapid learner with the slower 

learner and giving them a suitable way to learn will accomplish the training.  

 
 

Figure 9. Average human retention rate 
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2.4.3 Types of training methods  

The types of training methods commonly use in safety training are included: 

1) Case study which is actually or hypothetical situation. 

2) Lecture by oral presentation of material from prepared notes and visual aids. 

3) Role play: Provide employees improvise behavior of assigned fictitious 

roles. 

4) Demonstration: Show the live illustration of instruments, job aids tools, 

equipment and materials used on the job. 

5) Practice: Let employee do something by themselves such as using earplug. 

6) Games: Play the simulations of real-life situations. 

7) Discussion: It facilitates opportunity and opens floor for employees to 

comment or suggest the idea. 

8) Question:  Two way questions by employee’s question or the trainer’s 

question and receive answers from each other. 

9) Small group: Divide Employee into sub-groups for presentation, discussion 

or exercise. 

10) Exercises: Depend on the specific course content. 

11) Reading: Trainee read material prior to, during, and/or after the session. 

Then answer the question by oral or writing. 

12) Manuals Handbooks or workbooks distributed to employees to self-

learning. 

 

2.4.4 Types of training by purpose 

Training is divided by the purpose in several types. The common types of 

training by purpose are induction, job specific, supervisory and management, and 

specialist training. Induction training should be provided for the new employees and 

contractors. Job specific training is to ensure the employees take their job in a safe act.  

Supervisory and management is similar to induction training but more depth in details. 

Specialist training is normally needed for activities that are not related to the specific 

job such as first-aid, boiler maintenance, and fire prevention.  

 

 



 

 

26 

 2.4.5 Training program  

ANSI 490.1-2001, Section 3.2, provide a safety training program including the 

elements of training development, delivery, documentation and recordkeeping, and 

evaluation as follows: 

1) Training Development: This section performs the procedures of developing 

a need assessment to get the training, learning objectives in training program, course 

content and format of the training, materials, and criteria for course completion. 

2) Training Delivery: This section provides the ways to make the quality of 

training such as the competent trainer, the suitable training environment, etc. 

3) Training Documentation and Recordkeeping: This section states the 

procedures of training, forms, reports of the quality training, maintenance of training 

delivery, training program evaluation, and certifications of trainer and trainee. 

4) Training Evaluation Plan: The standard provides procedures of training 

program evaluation design and the accomplish performance of training program by 

continuous improvement approach. 

OSHA has developed the training guideline model in “Training Requirements 

in OSHA Standards and Training Guidelines,” from OSHA’s Publication 2254 

(Revised 1992). The guideline model is designed to enhance the training program by 

developing and administering the safety training programs and strengthen the overall 

safety program. The OSHA training model has seven elements including: 

1) Determine the need of training  

2) Identify training needs in the training program 

3) Identify goals and objectives of the training 

4) Develop content and activities in the training course 

5) Develop evaluation methods of training 

6) Develop training documents in the course 

7) Develop improvement strategies in training program 

. 

2.4.6 Assessment the effectiveness of training 

The effectiveness of training is required by legislation and company. The 

picture of effective training program is illustrated in figure 10. (35). 
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The health and safety training evaluation will be measured by the 4 levels of employee’s 

reaction level, learning (knowledge and skill), behavior and performance (application 

of knowledge and skills), organizational outcome, and investment return on training. 

The 4 levels of training evaluation as follows: 

Level 1: Employee’s reactions 

This is the first level of evaluation that reflect from employee’s opinions. The 

reaction will be point out in 4 areas of the knowledge and skills content of training the 

expressed in the objectives, the training method used, the general learning conditions 

and environment, and the degree to which the attitude objectives have been achieve.  

The reaction level is to find out how trainees react to training or measure the employee 

satisfied with the presentation, content of the training, tutorial style, balance of 

activities, value of session, etc. 

This level can be measured during training and/or completion of training by 

trainer. The methods to evaluate are such as daily reviews, questionnaires, open forum, 

and group monitoring, etc. 

Level 2: Learning (knowledge and skill) 

This level involves measuring the increased knowledge and improved skills and 

attitudes. Proficiency should be evaluated and documented by the use of a written 

assessment and skill demonstration such as tests, exercises, case studies, and oral 

questioning, etc. The proficiency assessment methods should be justified and approved 

by management. The evaluation can be done during training or at the end of training by 

trainer. 

Level 3: Behavior and performance (application of knowledge and skills) 

This level measures both the learner and the safety culture. It will explain how 

far employees have applied their learning to improve their job performance. This level 

of evaluation is required by ANSI Z490.1-2001 or compliances aside. It may indicate 

the degree of safety culture supporting the training.  

 The level evaluation will be measured after an interval which allow learning to 

be put into practice for sometimes 2 months after training by trainer and/or training 

manager. The method of evaluation includes such as postal-questionnaires, interview 

trainees and their managers or supervisors, observe their job practice, etc. 
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Level 4: Organizational outcome 

This level assesses the cost and value of training. It determines the extent to 

which training has improved the organization or influenced organization performance 

such as decrease injury rate or illness, reduced costs, increased profits, productivity and 

quality improvements, etc.  

The evaluation will measure periodically after sufficient time has passed for 

training outcome. The training manager or head of training will evaluate this level by 

postal-questionnaires, interview trainees or monitor the results by department manager. 

Level 5: Investment return on training 

This level asscertain the training effect with the bottom-line results. If training 

can be improved the bottom line profitability, a return on the investment (ROI) of the 

company is determined. This level of evaluation allows the training to establish the 

added bonus of a more productive operation with retaining safety culture. 

The level evaluation will be measured after a suitable period of time by trainer, 

participants, line managers, accountants, and internal and external experts. The methods 

of evaluation such as cost accounting methods, study company results, etc. 
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2.5 Relevant studies 

Nadtaya Makachen (25) conducted a randomized controlled trial of health 

education program for textile factory. The intervention program was applied in the 

treatment factory at the beginning of study. Both of treatment and control factory 

groups had the similar background noise in workplace. The outcome of audiogram and 

earplug using was carried out at the end of the study.  The mean difference was 

compared between before and after study in both treatment and control factories. The 

results showed that about seventy percent of workers in treatment factory used earplug 

regularly compared with those in control factory which using earplug only fifty percent. 

The incidence rate of hearing loss in control factory was not statistically significant 

higher than those of treatment factory. However, this program is capable to practice and 

enable maintain the earplug using during work-time. 

 

Erik S. Wallen, and Karen B. Mulloy (31) conducted the three versions of 

computer-based respiratory safety training. Comparing the version among text, text 

with pictures, and text with pictures and audio narration in the presentation to the trainee 

of older and younger workers, the younger workers did better all versions of computer-

based respiratory safety training. Both older and younger workers did best with the 

training version containing text with pictures and audio narration. Computer-based 

training with pictures and audio narration is beneficial for all workers. However, 

computer-based safety training programs should be designed and selected based on 

worker ability to effective training. 

 

Lombardi DA. et al. (33) identified and described the factors influencing 

workers to use personal protective eye use (PPE) and the barriers existing in preventing 

the use of this PPE. They conducted a series of 7 groups with 51 males and females 

participants. The result showed that the most important barriers to PPE usage were the 

lack of comfort or fit, fogging and the scratching of the eye use. The other important 

factors were the younger age and the lack of safety training.  To increase the PPE use, 

the most effective tool is enforcement. However, the encouragement by supervisors can 

motivate workers on the continuous use of PPE for an eye injury prevention. 
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Youngmi Kim and Ihnsook Jeong (55) identified factors affecting the use of 

the hearing protection devices among workers exposed to noise by the Pender Health 

Promotion Model using. Data were collected with self-administered questionnaires 

designed to measure concepts from the Health Promotion Model in 222 subjects of 

thermal power plants with noise exposure levels between 80 and 90 dB in South Korea. 

The Health Promotion Model questionnaires were consisted of interpersonal influences 

on the use of hearing protection devices included workers’ perceptions about the beliefs 

of others coworkers, supervisors, health personnel and safety personnel regarding 

hearing protection devices used. Social modeling was measured through the questions 

about how much subjects believe others coworkers or supervisors to use hearing 

protection devices in the plants. Cognitive-perceptual factors for the questionnaire 

included perceived benefits, perceived barriers and perceived self-efficacy were in the 

questionnaires. The used of hearing protection devices in subjects was measured by 

self-reporting. The results showed social modeling and perceived benefits of the 

hearing protection devices using were very important for workers to increase the use of 

hearing protection devices. 

 

Saleh A. Tawfik (32) investigated the effectiveness of safety-related visual aids 

to enhance learning in quasi-experimental study. The intervention group was trained 

for safe work practice by the visual aids incorporation. The evaluation of safe work 

practices in laboratory were observed and evaluated with a standard checklist. Those 

subjects who used visual aids incorporated into their curriculum were observed 

exercising safe work practices more often than those without using. Further, subjects in 

the intervention group had a positive perception to safety-related visual aids, enhanced 

their learning, and increased their safety awareness.  

 

OiSaeng Hong et al. (56) presented that several factors have been an additive 

effected to noise-induced hearing loss such as age, previous sensorineural hearing loss, 

cigarette smoking, use of ototoxic medication, type 2 diabetes and hypertension. 

Characteristic of noise-induced hearing loss was decreased at the frequency of 3000 to 

6000 Hz while the frequency of 500 to 2000 Hz was normally. Excessive noise was 

specially affected to the frequency of 4000 to 6000 Hz, creating a V-shape dip or notch. 



 

 

32 

When controlling excessive noise by engineering controls was not feasible, proper use 

of hearing protector was greatly effective in preventing noise-induced hearing loss. The 

effective hearing protection device can be achieved through the proper hearing 

protector, fit testing, correct use, and continuous maintenance of hearing protector.  

 

Perri Timmins and Oliver Granger (57) presented that the barriers were 

reduced the likelihood that effective noise control were appeared to be the commonly 

held perception. Another barrier was the common belief that noise control is difficult 

to implement. The major barriers to effective noise control, including lack of 

knowledge of noise hazard and noise control such as low perception of the risk of noise, 

over-reliance on and low actual use of hearing protector, low self-efficacy, perception 

that noise control is too costly. Therefore, a major enabler of effective noise control 

was a good management commitment to work health and safety.  

This study will conduct a hearing protection program which include noise and 

hearing education, and hearing protection device practicing in the beginning of the 

study and follow by the refresher training to assure that workers will retain the 

understanding of knowledge, adhere the skills, and remain attitude of safety practice.  

Moreover, safety inspection on hearing protection device using will be involve in this 

hearing protection program to enhance the awareness of using appropriate protection 

device regularly.  From all mentioned reviews, the education training program in 

prevention hearing loss can affect to the workers to use earplug continuously (25, 33). 

However, the use of personal protective equipment regularly does not depend on the 

effective training but other factors such as comfortable, the age of workers, and the 

encouragement by supervisors will affect the use of personal protective equipment(33). 

The safety training program is the most important factor to maintain workers in 

preventing hazards in workplace. The effective training should influence workers to 

work safe. The safety training-related visual aids will enhance learning and increase the 

safety awareness (31, 32). 
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CHAPTER III 

METHODOLOGY 

This research was designed as a quasi-experiment study. The study aimed to 

evaluate the noise exposure and design the effective hearing protection program in 

preventing noise induced hearing loss among auto part factory workers in Thailand. 

3.1 Research design 

The research design was a quasi-experiment with two groups: intervention and 

control groups at different factories to avoid the contamination. The first noise 

measurement and the first audiogram were conducted at 1st week of program. Then 

training by lecture at the 9th week and refresher training at the 17th and 25th week. Noise 

monitoring was conducted again at the 18th and 32nd week and the follow-up audiogram 

was conducted at the 32nd week. Earplug using was inspected by researcher every 2 

weeks. The research design was shown in Figure 11. 

 
Figure 11. Research design 
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3.2 Sample and Sampling Method 

3.2.1 Study area  

 Study area was two auto part factories in Saraburi and Rayong province. These 

factories were purposively selected with the criteria: similar area size of factory, similar 

number of total workers, similar processes, and similar environment but the distance of 

them was approximately 400 kilometers apart. The similar environment was showed in 

Table 5.  

  

Table 5. Comparison of similar environment between the intervention and 

control groups 

 
  

The experimental area was welding unit where the workers continually use 

robot to spot steel parts. This area was separately from the other processes. 

 

3.2.2 Study population 

 Subjects for this study were Thai male workers of auto part factory in Saraburi 

and Rayong province. The intervention group comprised workers from an auto part 

factory at Saraburi province and the control one from an auto part factory at Rayong 

province. They were 20-50 years old, and working in the welding process more than 1 

year. 

3.2.3 Inclusion and exclusion criteria 

 Inclusion criteria:  

1) Subjects were Thai male workers aged 20-50 years working in welding unit 

for at least 8 hours/ day, 6 days/week for more than 1 year. 
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2) Male workers exposed to a continuous noise level more than 80 dB (A) for 

at least 8 hours in each working day. 

3) Workers voluntarily participated in the study. 

Exclusion criteria: 

1) Exclusion criteria included unilateral deaf workers and chronic middle ear 

infection. 
2) Subjects with ear anomalies that could not use earplug.  

 

3.2.4 Sample and sample size 

Systematic random sampling technique were used in the study for selecting 

sampling unit (workers) in both intervention and control groups. List of workers were 

obtained by the Human Resource Department of each factory. Then, sixty workers were 

systematic random sampled for intervention and control groups in two factories. 

  The formula for calculation sample size (58) was : 

  
The sample size calculation in this study used the reference number from the 

study of Nadtaya Makachen, et al. (25) as follows: 

n = the sample size in each of the group 

a = alpha conventional multiplier = 1.96  

b = power conventional multiplier = 1.2816  

p1= proportion of the subjects with proposed outcome in treatment group 1 (using for  

       earplug  ≥ 80%) = 0.93 

q1= proportion of the subjects without proposed outcome in treatment group 1 (using  

for earplug  < 20%) = 0.07 

p2= proportion of the subjects with proposed outcome in treatment group 2 (using for  

       earplug  ≥ 80%) = 0.69 

q2= proportion of the subjects without proposed outcome in treatment group 2 (using  

for earplug  < 20%) = 0.31 

χ = the difference proportion of the subjects with proposed outcome in treatment  

 group 1 and 2 =0.24 
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n = (1.96+1.2816)2 [(0.93x0.07) + (0.69x0.31)] 

    0.242 

n = 50.9 

n  = 51 subjects  

Thus, the number of total subject should not less than 51 workers in each group 

of intervention and control. In conclusion, this study was plus 10% of the sample size 

51 to 56 and selected 60 workers for the sample size of each factory.  

 

3.3 Study Procedures 

 Two phases of study procedures were conduct into preparation and intervention 

phase as the following details:  

 3.3.1 Preparation Phase 

 The following activities were carried out before starting an experiment. 

1. Two eligible factories received an invitation letter and information about the 

project. 

2. Subjects recruitment were done for male workers from two factories data 

bases. All workers who met criteria tested by screening questionnaire (Appendix A) 

and voluntarily participates in this study were invited to enroll in the study. 

3. An informed consent was provided to the subjects. The goals of the study 

were informed to the subjects that they could refuse to participate in the study. 

4. At the enrollment meeting, the study was described and the questionnaire 

(Appendix B) was collected by interviewing. 

 

3.3.2 The intervention procedures 

1) The intervention group 

The screening questionnaire, the interviewing questionnaire, noise survey and 

audiometric test were done among the subjects at the 1st week before the hearing 

protection program. The program was delivered by lecture and practice in the meeting 

room for 2 hours. Then, subjects received earplugs with NRR 25 dB for using during 

working time and getting a new one from safety officer when it was broken or lost. The 

earplug with NRR 25 dB could reduce noise exposure in ears 9 dB. The maximum of 

noise exposure level in the intervention group was 93.4 dB (A), when subject exposed 
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to this noise level, the noise level in ears was 84.4 dB (A). Meanwhile, the maximum 

of noise exposure level in the control group was 96.1 dB (A). When subject exposed to 

this noise level, the noise level in ears was 87.1 dB (A). This noise exposure levels did 

not exceed the standard of Thai regulation and OSHA that the permissible noise 

exposure level of employee was not above 90 dB (A) for 8 hours in a day. NIOSH (15) 

indicated that if the age 30 year olds, when exposed to average daily noise level 85 dB 

(A) during 5-10 years, the risk of hearing impairment was 1.4% and over 10 years, the 

risk of hearing impairment was 2.3%. If the age of 40 year olds, when exposed to 

average daily noise level 85 dB (A) during 5-10 years, the risk of hearing impairment 

was 2.6% and over 10 years, the risk of hearing impairment was 4.3%. Meantime, If 

the age 30 year olds, when exposed to average daily noise level 90 dB (A) during 5-10 

years, the risk of hearing impairment was 5.4% and over 10 years, the risk of hearing 

impairment was 10.3%. If the age 40 year olds, when exposed to average daily noise 

level 90 dB (A) during 5-10 years, the risk of hearing impairment was 9.7% and over 

10 years, the risk of hearing impairment was 17.5%.  

After that, the subjects were trained in the refresh training program by DVD for 

30 minutes at the 17th and the 25th week. This study followed the “Training 

Requirements in OSHA Standards and Training Guidelines,” from OSHA’s Publication 

2254 (Revised 1992) to enhance the training program. The training model was included 

7 elements that were determine the need of training, identify training needs in the 

training program, identify goals and objectives of the training, develop content and 

activities in the training course, develop evaluation methods of training, develop 

training documents in the course, develop improvement strategies in training program. 

In addition, this study developed the Hearing Protection Program by using the refresher 

training after training by lecture. The refresher training was trained by DVD volume I 

after training by the first lecture. Then, the second refresher training was trained by 

DVD volume II after the first refresher training by DVD volume I. The training had the 

interval time 8 weeks after each training.  

Then, the earplug using of the subjects were inspected by researcher every 2 

weeks. The activity plan in table 6. was shown: 
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Table 6. The Hearing Protection Program in the intervention group 

 

No. Item 

1. The subjects were screened by screening questionnaire (Appendix A) at the 1st 

week 

2. The subjects were interviewed by interview questionnaire (Appendix B) at the 

1st week 

3. Pre-noise monitoring in the subjects at the 1st week 

4. Pre-audiometric test in the subjects at the 1st week 

5.  First training program at the 9th week (Lecture and practice ) (2 hours) 15 

subjects/class 

o Pre-questionnaire for evaluating of knowledge gain test (10 minutes) 

o Noise hazards, prevention, and related law: lecture (40 minutes) 

o Hearing protection device and selection of the proper hearing 

protection device (HPD): lecture &practice (1 hour) 

o Post-questionnaire for evaluating of knowledge gain test I (10 minutes) 

6.  Refresher training program at the 17th week (30 minutes) 15 subjects/class 

o Training by DVD volume I (Story: review of hearing protection device 

using) 

7. Noise monitoring at the 18th week 

8. Refresher training program at the 25th week 15 subjects/class 

o Training by DVD volume II (Story: problem solving of hearing 

protection device using) 

9. Earplug inspection by research every 2 weeks after the 1st training – 32nd week 

10. Follow-up post-noise monitoring at the 32nd week 

o Post-questionnaire for evaluating of knowledge gain test II (10 

minutes) 

11. Follow-up post-audiometric test at the 32nd week 
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2) The control group 

The screening questionnaire, the interviewing questionnaire, noise survey and 

audiometric test were done among the subjects at the 1st week before doing evaluation 

of knowledge gain test by the questionnaire at the 9th week. Then, subjects were done 

this test at the 17th and 25th week. Subjects were provided earplug with NRR 25 dB and 

could get a new one from safety officer when it was broken. Then, subjects were 

inspected for earplug using by researcher every 2 weeks. The activity plan was showed  

in the table 7. 

 

Table 7. The program in the control group 

 

No. Item 

1. The subjects were screened by screening questionnaire (Appendix A) at the 

1st week 

2. The subjects were interviewed by interview questionnaire (Appendix B) at 

the 1st week 

3. Pre-noise monitoring in the subjects at the 1st week 

4. Pre-audiometric test in the subjects at the 1st week 

5.  o Pre-questionnaire for evaluating of knowledge gain test (10 minutes) 

at the 9th week 

o Post-questionnaire for evaluating of knowledge gain test I (10 

minutes) at the 9th week 

6. Noise monitoring at the 18th week 

7. Earplug inspection by research every 2 weeks after the 1st training – 32nd 

week 

8. Follow-up post-noise monitoring at the 32nd week 

o Post-questionnaire for evaluating of knowledge gain test II (10 

minutes) 

9. Follow-up post-audiometric test at the 32nd week 
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3.4 Measurement tools 

 3.4.1 Noise measurement 

 Noise dosimeter used in this research was Spark® model 706.  The performance 

of noise dosimeter was governed by the International Electro-technical Commission 

Standards (IEC) and American National Standards Institute (ANSI sound level meter 

standards). The standards are ANSI S1.4 - 1983, ANSI S1.25 - 1991, IEC 60651 - 1993, 

IEC 60804 - 1993, IEC 61252 – 1993. 

This noise dosimeters were set up to 90 dB (A) of standard level, 5 dB of 

exchange rate and 80 dB (A) of the threshold level (59) . This noise dosimeter was 

calibrated annually by the primary company calibrator. The field calibration was done 

by the researcher. Noise dosimeters for the field calibration were calibrated by 

calibrator (which met IEC 60942 standard) at the frequency of 1,000 Hz and the 

generated sound of 114 dB before and after noise level sampling.  

Personal noise levels were sampled by researcher during working time for 8 

hours for one time at the first week of the Hearing Protection Program. Microphone of 

noise dosimeter was tapped in hearing zone to measure noise exposure level of each 

subject.  Time-weighted average 8 hours (TWA-8 h) in dB (A) was read from noise 

dosimeter and record for each subjects. 

 

3.4.2 Audiometric test  
Audiometric test in this study was done by the qualified company. Audiometry 

was performed using Audiometer GSI 18. This calibrated audiometer was met the 

specifications and maintained by ISO 389-3 1994/American National Standard 

Specification for Audiometers, S3.6-1969. Audiometric tests used a pure tone sound by 

air conduction. The hearing threshold examination was tested at the frequencies 

including as a minimum 250, 500, 1000, 2000, 3000, 4000, 6000 and 8000 Hz. The 

tests at each frequency was separately taken in either ear with microprocessor 

audiometers which met the specifications and was maintained by American National 

Standard Specification for Audiometers, S3.6-1969. The functional operation of the 

audiometer was daily checked before using for making sure of the output which free 

from distorted or unwanted sounds. Deviations of 10 decibels or greater had required 

an acoustic calibration. Audiometer calibration was annually checked. The frequencies 
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check covered 250 Hz to 8000 Hz. Deviations of 15 decibels or greater were required 

by an exhaustive calibration. Audiometric test was performed by a licensed or certified 

audiologist including otolaryngologist, physician, technician certified by the Council 

of Accreditation in Occupational Hearing Conservation. A technician who performs 

audiometric tests must be responsible to an audiologist, otolaryngologist or physician. 

The audiometric test in this study was examined by the same audiologist both 

intervention and control groups. 

 Audiometric preparation was provided to subjects in both group on Saturday 

before going to test for audiogram on Monday morning after did not exposed to 

excessive noise at least 14 hours (60). The steps of audiometric preparation were below; 

1) Subjects had to avoid excessive noise exposure at least 14 hours before  

testing the audiogram. 

2) If subjects had to work before testing the audiogram, they had to use  

earplug correctly during working time to prevent temporary hearing loss. Then, they 

had to leave from working area at least 15 minutes before the test time and waited for 

audiometric test at least 5 minutes before testing the audiogram.     

3) Subjects had to take off the cap and eyeglasses before testing the  

audiogram. Then, sitting in the audiometric booth, wearing earmuffs and press the 

button on the mouse of audiometer when hearing sound in either ear. 

The audiometric testing was conducted in the audiometric booth that had the 

background sound pressure levels not exceeding the levels as shown in Table 8., when 

measured by sound level pressure type 2 requirements of American National Standard 

Specification for Sound Level Meters, S1.4-1971 (R1976), and to the Class II 

requirements of American National Standard Specification for Octave, Half-Octave, 

and Third-Octave Band Filter Sets, S1.11-1971 (R1976) (61).  

 

Table 8. The maximum allowable octave band sound pressure level for the 

audiometric booth by OSHA 
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  In this study, background noise levels in the audiometric booth was measured 

by the sound level meter with octave band type 2. The sound level meter was NL-21 

that met the standards of IEC 60651:1979, ANSI S1.43-1997 Specification for 

Integrating-Averaging Sound Level Meter and BE SN 60804:2001 Specification for 

Integrating-Averaging Sound Level Meter. Background noise levels in the audiometric 

booth were 20, 20, 30, 40 and 40 dB at the frequency of 500, 1000, 2000, 4000 and 

8000 Hz, respectively that were not exceed the standard of the audiometric booth. 

3.4.3 Questionnaire  

There were 2 parts of the interviewing questionnaire (Appendix B) as follows: 

Part 1: Socio-demographic characteristics consisted of age, education, smoking 

behavior, music earbuds using, history of illness.   

 Part 2: Noise exposure information consisted of noise exposure at recent and 

previous job, hearing protection device using, symptoms of excessive noise exposure, 

etc.  

The questionnaires were investigated by three experts: one health education and  

behavior science lecturer, one occupational health lecturer, and one public health 

lecturer. The questionnaires were revised for content validity.  

The Index of Item Objective Congruence (IOC) of questionnaires was 1 after 

improving by 3 experts. After that, the questionnaires were tested by 30 vocational auto 

part factory workers working in Ayuthaya province, and they had similar characteristics 

with those in the sample groups. The questionnaires were easily filled in 

understandable. 

 

3.4.4 Questionnaire for evaluation knowledge gain 

The questionnaire for evaluation of knowledge gain contained with 10 items 

followed by 5 objectives from the lesson plan (Appendix E). The knowledge test was 

separated into 3 part; pre-questionnaire for evaluation of knowledge gain, post- 

questionnaire for evaluation of knowledge gain 1 and 2. Pre-questionnaire for 

evaluation of knowledge gain and post- questionnaire for evaluation of knowledge gain 

1 were done by intervention before and after first training at the 9th week. The control 

group did the pre and post-evaluation test 1 at the same time. Then, the intervention and 
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control groups did the post-evaluation test 2 at the 32nd week (end of program). The 

items in each test were the same but switched on the numbers of each item. 

The questionnaire for evaluation knowledge gain were divided into 2 parts: the 

instrument for data collection and the experimental instrument. 

The instrument for data collection were assessed into 2 issues: 

1. Content validity: the questionnaire for evaluation knowledge gain 

were investigated by three experts: one health education and behavior science lecturer, 

one occupational health lecturer, and one public health lecturer. The questionnaire was 

these revised for content validity. 

The Index of Item Objective Congruence (IOC) of evaluation test was 1 

after improving by 3 experts. 

2. Reliability: the questionnaire for evaluation of knowledge gain were 

tested with 30 vocational auto part factory workers working in Ayuthaya province, and 

they had similar characteristics with those in the sample groups. The Kuder-Richardson 

Method (KR-20 method) were employed to assess the reliability. The cut-point was 

Alpha 0.7. The questionnaire was qualified when the Alpha was more than 0.7. After 

considering reliability coefficient, the questionnaire was improved.  

The questionnaire with the reliability for evaluation of knowledge gain 

as Alpha of 0.741 was used to collect data from the subjects. 

3.4.5 Instructional media 

The Instructional media of this study contained with lesson plan (Appendix E) 

and slides by power-point program. The lesson plan and slide were investigated by three 

experts: one health education and behavior science lecturer, one occupational health 

lecturer, and one public health lecturer. The media were then revised after the experts 

for content validity. The Index of Item Objective Congruence (IOC) of the lesson plan 

and slides were both 1 after improving by 3 experts. 

 

3.5 Data collection 

  The researcher obtained inform consent form the workers. The workers 

completed the initial interview at the factory. Noise measurement, audiometric test, 

questionnaires were collected at the first and post intervention. The questionnaires for 

evaluation of knowledge gain was collected at the first (9st week) and the end of the 
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Hearing Protection Program (the 32nd week).  Earplug using was inspected by 

researcher at the first, and every 2 weeks through the end of the Hearing Protection 

Program.  

 

3.6 Data analysis 

 - The descriptive statistics were used to describe mean and percentage for age, 

education, smoking behavior, job position, duration of employment, noise exposure 

level, music earbuds using, earplug using and hearing threshold levels of the study 

population. 

 - Chi-square test was used for comparing two proportions of age, education, 

smoking behavior, job position, duration of employment, noise exposure level and 

music earbuds using.  

 - Fisher’s Exact test was used for comparisons of the association of groups and 

hearing threshold shift, and earplug using and hearing threshold shift. 

- Independent t-test was used for comparing noise exposure between the 

intervention and control groups at the 1st week, 18th week and 32nd week follow-up. In 

addition, independent t-test and Mann-Whitney U test were used for comparing mean 

knowledge score between the intervention and the control groups at the 9th week (pre-

test), 9th week (post-test), and 32nd week follow-up 

- Repeated measurement was used to evaluate the noise exposure level change 

in each group over the 1st week, 18th week and 32nd week follow-up.  

- Proportion difference 95% confidence interval was used to find the proportion 

of the subjects with earplug using and normal hearing threshold shift. 

- Differences were considered significant if the two-sided p-value was 0.05 or 

less. 

 

3.7 Limitation 

There are limitations of this study noted as follows: 

1. Earplug was used to reduce noise exposure levels in welding workers  

because the engineering control could not be used in this welding process.  

2. This study could not measure audiogram of all subjects before working.    
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However, subjects exposed to noise level in workplace were provided the proper 

earplug before audiogram measured. 

3. The inspection of earplug using was done by the researcher once per 2   

weeks, that could not observe the use of earplug every day. 

 

3.8 Ethical consideration 

1. This study was reviewed and approved by the Institutional Review Boards 

(IRBs) of Ethical Committee of College of Public Health Science, Chulalongkorn 

University. 

2. Before the researcher approach to the workers, the general nature of the study 

as well as any potential harm or risk were informed. They were assured of 

confidentiality, and could withdraw from the study if they could not be able to 

participate. They were also informed that the data were used for other purposes. In 

addition, they were offered the opportunity to receive a report about the results and 

conclusions of the research project. After that, informed consent for workers about the 

study protocols were taken from all participants. The code name was used to protect the 

subject privacy and the data were kept in confidentially.    

 

3.9 Expected benefit from this study 

This study is useful for setting up a new effective hearing protection program to 

prevent noise induced hearing loss, introduce the appropriate hearing protection device 

and providing a continuous practical strategy to reduce noise exposure in auto part 

factory. Due to most workers do not realize the way to protect themselves from expose 

to excessive noise, this study would like to practice them in using the proper hearing 

protection device and motivate them in preventing occupational hearing problem by 

using the appropriate hearing protection device continuously. Furthermore, this study 

would like to sustain workers to prevent themselves regularly while working in noisy 

environment. 
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3.10 Time schedule 

Table 9. Time schedule for this study 
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3.11 Research activities and research budgets 

Table 10. Research activities and research budgets 
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CHAPTER IV  

RESULTS 

This quasi-experiment research examined the effectiveness of Hearing 

Protection Program (HPP) intervention on noise exposure among auto part factory 

workers. One hundred and twenty male subjects were recruited from two hundred and 

thirty male workers in welding unit of two auto part factories. The quasi-experiment 

study was divided into two group of intervention and control group. Each group had 60 

workers who were selected by systemic random sampling.  The intervention group was 

recruited from 120 male workers in welding unit of auto part factory in Saraburi 

province. The control group was recruited from 110 male workers in welding unit of 

auto part factory in Rayong province. The subjects were Thai male workers age 20-50 

years who have been worked in welding unit for at least 8 hours/ day, 6 days/week for 

more than 1 year. The male workers have been exposed to continuous noise level more 

than 80 dB (A) for at least 8 hours in each working day. The workers with unilateral 

deaf workers, chronic middle ear infection, and ear anomalies were excluded. 

The effectiveness of the intervention program was assessed by the earplug using 

inspection and hearing threshold shift from the first audiogram. The results are 

presented into 2 parts. part 1 was descriptive data and part 2 was from quasi-experiment. 

4.1 Descriptive data 

 4.1.1 Socio-demographic characteristics of the subjects 

Table 11. showed data of socio-demographic characteristics of the subjects in 

the intervention and the control groups. Their age was classified into 3 levels of 20 to 

30 years, > 30 to 40 years and > 40 to 50 years. The average (± SD) age in the 

intervention group was 33.80 ± 6.26 and in the control group was 33.88 ± 5.31 years. 

The age in the intervention group ranged from 21.05 to 46.00 years old and in the 

control group ranged from 22.06 to 43.08 years. The subjects in the intervention group 

was 30.0% in the range of 20 to 30 years, 48.3% in the range of > 30 to 40 years and 

21.7% in the range of > 40 to 50 years. Meantime, the percentage of the subjects in the 

control group was 23.3% in the range of 20 to 30 years, 60.0% in the range of > 30 to 

40 years and 16.7% in the range of > 40 to 50 years.  
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Most subjects (41.7%) in the intervention group was graduated at junior high 

school, 26.7% was graduated senior high school, 21.7% was graduated vocational 

certificate and 10.0% was graduated high vocational certificate. Most subjects (40.0%) 

in the control group was graduated senior high school, 30.0% was graduated junior high 

school, 15.0% was graduated vocational certificate and 15.0% was graduated high 

vocational certificate. Smoking behavior was calculated to pack-years smoking. There 

were 40.0% of the subjects with none smoking in the intervention group and 36.7% in 

the control group. Subjects with pack-years smoking below 10 was 46.7% and at least 

10 was 13.3% of those in the intervention group. There were 56.7% and 6.7% of the 

subjects with pack-years smoking below 10 and at least 10 in the control group, 

respectively.  

There was 10.0% of the subjects in the intervention group and 23.3% of the 

subjects in the control group worked as leader position. Subjects worked as operator 

was 90.0% of workers in the intervention group and 76.7% of workers in the control 

group. Both leader and operator had been worked in identical area in welding unit.  

Duration of employment was divided into 2 groups by the mean duration of 

employment years. The average (± SD) of employment duration was 6.11 ± 3.78 years 

in the intervention group and 7.49 ± 3.79 years in the control group. The range of 

employment duration was 1.06 to 17.11 years in the intervention group and 1.10 to 

15.10 years in the control group. There was 45.0% of the subjects in the intervention 

group and 65.0% of the subjects in the control group had duration of employment less 

than 7 years. Meanwhile, there was 55.0% of them in the intervention group and 35.0% 

of them in the control group had duration of employment at least 7 years. 

Table 11. Number and percentage of socio-demographic characteristics of the 

intervention group (n=60) and the control group (n=60) 

Socio-demographic characteristics Intervention group 

(n=60) 

n (%) 

Control group 

(n=60) 

  n (%) 

Age (years)   

20 - 30 18 (30.0)  14 (23.3) 

> 30 – 40 29 (48.3) 36 (60.0) 

> 40 - 50 13 (21.7) 10 (16.7) 

Mean ± SD   33.80 ± 6.26 33.88 ± 5.31 

Min - Max   21.05 – 46.00 22.06 – 43.08 
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Socio-demographic characteristics Intervention group 

(n=60) 

n (%) 

Control group 

(n=60) 

  n (%) 

Education 

Junior high School 25 (41.7) 18 (30.0) 

Senior high School 16 (26.7)       24 (40.0) 

Vocational certificate 13 (21.7)   9 (15.0) 

High vocational certificate     6 (10.0)   9 (15.0) 

Smoking behavior (pack-years 

smoking) 
  

Never smoked 24 (40.0) 22 (36.7) 

Current smoked < 10 28 (46.7) 34 (56.7) 

Current smoked ≥ 10   8 (13.3)     4 (6.7) 

Job position   

Leader   6 (10.0) 14 (23.3) 

Operator 54 (90.0) 46 (76.7) 

Duration of employment (years)   

< 7 27 (45.0)      39 (65.0) 

≥ 7 33 (55.0)       21 (35.0) 

Median   5.00 7.08 

Min - Max   1.06 – 17.11 1.10 – 15.10 

 

 

  4.1.2 Exposure factors of the subjects 

Table 12. showed the range of noise exposure level at the 1st week in subjects. 

Noise exposure level was classified from Thai regulation when employee exposed to 

noise level at least 85 dB (A), The employers should manage the hearing conservation 

program. However, the employees must not expose to noise more than 90 dB (A). 

Therefore, noise exposure levels were between 80 to < 85 dB (A), > 85 to 90 dB (A), 

and > 90 dB (A).    

The results showed that the average (± SD) of noise exposure level at the first 

week was 87.0 ± 2.3 dB (A) in the intervention group and 86.4 ± 3.6 dB (A) in the 

control group. The range of noise exposure level was 82.5 to 93.4 dB (A) in the 

intervention group and 80.8 to 96.1 dB (A) in the control group. There were 15% of the 

subjects in the intervention group exposed to noise level from 80 to < 85 dB (A), 76.7% 

from > 85 to 90 dB (A) and 8.3 % from noise exposure at least 90 dB (A). In the 

meantime, there were 28.3% of the subjects in the control group exposure to noise level 

from 80 to < 85 dB (A), 58.3% from > 85 to 90 dB (A) and 13.3 % from noise exposure 

at least 90 dB (A).  
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The music earbuds using was divided into 5 categories from the volume level 

and duration time listening. There were 38.3% of the subjects in the intervention group 

and 43.3% of the subjects in the control group never used music earbuds. There were 

23.3% of the subjects in the intervention group and 28.3% of the subjects in the control 

group used the volume less than 60% of the maximum volume level and less than 60 

minutes per day. There were 31.7% of the subjects in the intervention group and 15.0% 

of the subjects in the control group used the volume level less than 60% of the maximum 

volume level and more than 60 minutes per day. Meanwhile, there were 1.7% of the 

subjects in the intervention group and 6.7% of the subjects in the control group used 

the volume level more than 60% of the maximum volume level and less than 60 minutes 

per day. However, there were 5.0% of the subjects in the intervention group and 6.7% 

of the subjects in the control group used the volume level more than 60% of the 

maximum volume level and more than 60 minutes per day. All subjects in both groups 

did not use hearing protection device during working time. The subjective data showed 

that they all had no illness of diabetes and hypertension. All subjects in both factories 

had starting time on Monday to Saturday at 8.00- 12.00 A.M. and 1.00 – 5.00 P.M. 

Then, start over time at 5.30 – 8.30 P.M. Therefore, the noise exposure frequency at 

recent job of the subjects was 11 hours/day, 6 days/week and 12 months/year.  

 

Table 12. Number and percentage of exposure factors of the intervention group 

(n=60) and the control group (n=60) 

 

Exposure factors Intervention 

group 

n (%) 

Control 

group 

n (%) 

Noise exposure level at the 1st week (dB (A))   

80 - < 85   9 (15.0) 17 (28.3) 

≥ 85 - 90 46 (76.7) 35 (58.3) 

> 90     5 (8.3)   8 (13.3) 

Mean ± SD   87.0 ± 2.3 86.4 ± 3.6 

Min - Max   82.5 – 93.4 80.8 – 96.1 

Music earbuds using   

Not used 23 (38.3) 26 (43.3) 

Used: volume level ≤ 60%, ≤ 60 

mins/day 

14 (23.3) 17 (28.3) 
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Exposure factors Intervention 

group 

n (%) 

Control 

group 

n (%) 

Used: volume level ≤ 60%, > 60 

mins/day 

19 (31.7)    9 (15.0) 

Used: volume level > 60%, ≤ 60 

mins/day 

    1 (1.7)      4 (6.7) 

Used: volume level > 60%, > 60 

mins/day 

    3 (5.0)      4 (6.7) 

 

 

4.1.3 Results of the hearing threshold of the first audiogram in the left and 

the right ear at 500, 1000, 2000, 3000, 4000, and 6000 Hz in intervention and 

control groups.  

Audiometry was performed using Audiometer GSI 18. This calibrated  

audiometer was met the specifications and maintained by ISO 389-3 1994/American 

National Standard Specification for Audiometers, S3.6-1969. The audiometric test was 

conducted in the audiometric booth.  Hearing threshold was examined by the same 

audiologist from a qualified company in the intervention and control groups at the 1st 

week (the first audiogram) and the 32nd week (end of the Hearing Protection Program). 

Pure tone air conduction audiometric test was performed to determine the hearing 

thresholds in the frequencies of 500, 1000, 2000, 3000, 4000, and 6000 Hz in each ear 

of each subject by using an audiometer with ear phones. Measurement of hearing 

thresholds was taken by using 5 dB increments. The subjects were tested by audiometer 

on Monday morning after avoiding exposed to excessive noise at least 14 hours. 

Therefore, if they had to work before audiogram test, earplug was used to prevent the 

excessive noise. Figure 12. showed the first hearing threshold at the 1st week with the 

frequency 500 Hz in the right ear between intervention and control groups. There was 

70.0% and 25.0% of the subjects in the intervention group had the hearing threshold 10 

and 15 dB at 500 Hz. Meanwhile, there were 73.3%, 20.0%, and 6.7% of the subjects 

in the control group who had the hearing threshold 10, 15, and 20 dB at 500 Hz, 

respectively. 
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Figure 12. Result of the hearing threshold of the first audiogram at 500 Hz in the  

      right ear between the intervention group (n=60) and the control  

group (n=60) 

 

Figure 13. showed that there were 70.0%, 21.7%, 6.7%, and 1.7% in the right 

ear of the subjects in the intervention group who had the hearing threshold of the first 

audiogram of 10, 15, 20, and 25 dB at 1000 Hz, respectively. Meantime, there were 

75.0%, 11.7%, and 13.3% of the subjects in the control group who had the hearing 

threshold of the first audiogram of 10, 15, and 20 dB at 1000 Hz, respectively. 

 

 
Figure 13. Result of the hearing threshold of the first audiogram at 1000 Hz in 

the right between the intervention group (n=60) and the control group (n=60) 
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Figure 14. showed that there were 66.7%, 20.0%, 11.7%, and 1.7% in the right 

ear of the subjects in the intervention group who had the hearing threshold of the first 

audiogram of 10, 15, 20, and 25 dB at 2000 Hz, respectively. In the meantime, there 

were 75.0%, 8.3%, 8.3%, and 8.3% of the subjects in the control group who had the 

hearing threshold of the first audiogram of 10, 15, 20, and 25 dB at 2000 Hz, 

respectively. 

 
Figure 14. Result of the hearing threshold of the first audiogram at 2000 Hz in  

the right ear between the intervention group (n=60) and the  

control group (n=60) 

 

Figure 15. showed that there were 48.3%, 10.0%, 18.3%, 18.3%, and 5% in the 

right ear of the subjects in the intervention group who had the hearing threshold of the 

first audiogram of 10, 15, 20, 25, and 30 dB at 3000 Hz, respectively. Meanwhile, there 

were 68.3%, 6.7%, 11.7%, 8.3%, 3.3%, and 6.7% of the subjects in the control group 

who had the hearing threshold of the first audiogram of 10, 15, 20, 25, 30, and 35 dB 

at 3000 Hz, respectively. 
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Figure 15. Result of the hearing threshold of the first audiogram at 3000 Hz in  

the right ear between the intervention group (n=60) and the  

control group (n=60) 

 

Figure 16. showed that there were 38.3%, 13.3%, 16.7%, 11.7%, 10.0%, and 

10.0% in the right ear of the subjects in the intervention group who had the hearing 

threshold of the first audiogram of 10, 15, 20, 25, 30, and 35 dB at 4000 Hz, 

respectively. Meantime, there were 50.0%, 10.0%, 23.3%, 8.3%, 1.7%, and 6.7% of the 

subjects in the control group who had the hearing threshold of the first audiogram of 

10, 15, 20, 25, 30, and 35 dB at 4000 Hz, respectively. 

 

 
Figure 16. Result of the hearing threshold of the first audiogram at 4000 Hz in  

the right ear between the intervention group (n=60) and the  

control group (n=60) 
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Figure 17. showed that there were 45.0%, 13.3%, 18.3%, 10.0%, 10.0%, and 

3.3% in the right ear of the subjects in the intervention group who had the hearing 

threshold of the first audiogram of 10, 15, 20, 25, 30, and 35 dB at 6000 Hz, 

respectively. In the meantime, there were 65.0%, 8.3%, 18.3%, 1.7%, 5.0%, and 1.7% 

of the subjects in the control group who had the hearing threshold of the first audiogram 

of 10, 15, 20, 25, 30, and 35 dB at 6000 Hz, respectively. 

 

 
Figure 17. Result of the hearing threshold of the first audiogram at 6000 Hz in  

the right ear between the intervention group (n=60) and the  

control group (n=60) 

 

Figure 18. showed that the hearing threshold of the first audiogram at the 1st 

week at the frequency 500 Hz in the left ear between the intervention and the control 

groups. There were 75.0%, 20.0%, and 5.0% of the subjects in the intervention group 

who had the hearing threshold of the first audiogram of 10, 15, and 20 dB at 500 Hz, 

respectively. Meanwhile, there were 81.7%, 5.0%, 10.0%, and 3.3% of the subjects in 

the control group who had the hearing threshold of the first audiogram of 10, 15, 20, 

and 25 dB at 500 Hz, respectively. 
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Figure 18. Result of the hearing threshold of the first audiogram at 500 Hz in the  

   left ear between the intervention group (n=60) and the control group  

       (n=60) 

 

Figure 19. showed that there were 70.0%, 18.3%, 6.7%, and 5.0% in the left ear 

of the subjects in the intervention group who had the hearing threshold of the first 

audiogram of 10, 15, 20, and 25 dB at 1000 Hz, respectively. Meantime, there were 

78.3%, 6.7%, 10.0%, and 5.0% of the subjects in the control group who had the hearing 

threshold of the first audiogram of 10, 15, 20, and 25 dB at 1000 Hz, respectively. 

 
Figure 19. Result of the hearing threshold of the first audiogram at 1000 Hz in  

   the left ear between the intervention group (n=60) and the control  

group (n=60) 

 

0

10

20

30

40

50

60

70

80

90

10 15 20 25 30 35

75

20

5
0 0 0

81.7

5
10

3.3 0 0

P
er

ce
n
ta

g
e 

o
f 

su
b

je
ct

s 
(%

)

Hearing threshold (dB)

PreLt500 Hz Intervention Group PreLt500 Hz Control Group

0

10

20

30

40

50

60

70

80

10 15 20 25 30 35

70

18.3

6.7 5
0 0

78.3

6.7
10

5
0 0

P
er

ce
n

ta
ge

 o
f 

su
b

je
ct

s 
(%

)

Hearing threshold (dB)

Intervention Group Control Group



 

 

58 

Figure 20. showed that there were 61.7%, 15.0%, 15.0%, and 1.7% in the left 

ear of the subjects in the intervention group who had the hearing threshold of the first 

audiogram of 10, 15, 20, 25, and 30 dB at 2000 Hz, respectively. In the meantime, there 

were 78.3%, 5.0%, 8.3%, 6.7%, and 1.7% of the subjects in the control group who had 

the hearing threshold of the first audiogram of 10, 15, 20, 25, and 30 dB at 2000 Hz, 

respectively. 

 

 
Figure 20. Result of the hearing threshold of the first audiogram at 2000 Hz in  

the left ear between the intervention group (n=60) and the control  

  group (n=60) 

Figure 21. showed that there was 55.0%, 13.3%, 13.3%, 13.3%, and 5.0% in the 

left ear of the subjects in the intervention group who had the hearing threshold of the 

first audiogram of 10, 15, 20, 25, and 30 dB at 3000 Hz, respectively. Meanwhile, there 

were 70.0%, 8.3%, 10.0%, 3.3%, 3.3%, and 5.0% of the subjects in the control group 

who had the hearing threshold of the first audiogram of 10, 15, 20,25, 30, and 35 dB at 

3000 Hz, respectively. 
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Figure 21. Result of the hearing threshold of the first audiogram at 3000 Hz in  

the left ear between the intervention group (n=60) and the control  

group (n=60) 

 

Figure 22. showed that there were 38.3%, 13.3%, 21.7%, 15.0%, 5.0%, and 

6.7% in the left ear of the subjects in the intervention group who had the hearing 

threshold of the first audiogram of 10, 15, 20, 25, 30, and 35 dB at 4000 Hz, 

respectively. Meantime, there were 53.3%, 10.0%, 16.7%, 10.0%, 6.7%, and 3.3% of 

the subjects in the control group who had the hearing threshold of the first audiogram 

of 10, 15, 20,25, 30, and 35 dB at 4000 Hz, respectively. 

  
Figure 22. Result of the hearing threshold of the first audiogram at 4000 Hz in  

the left ear between the intervention group (n=60) and the control  

group (n=60) 
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Figure 23. showed that there were 60.0%, 11.7%, 10.0%, 11.7%, 1.7%, and 

5.0% in the left ear of the subjects in the intervention group who had the hearing 

threshold of the first audiogram of 10, 15, 20, 25, 30, and 35 dB at 6000 Hz, 

respectively. In the meantime, there were 66.7%, 11.7%, 5.0%, 6.7%, 5.0%, and 5.0% 

of the subjects in the control group who had the hearing threshold of the first audiogram 

of 10, 15, 20,25, 30, and 35 dB at 6000 Hz, respectively. 

 

 
Figure 23. Result of the hearing threshold of the first audiogram at 6000 Hz in  

the left ear between the intervention group (n=60) and the control  

group (n=60) 

 

4.2 Quasi-experimental study 

4.2.1 Results of characteristics of the intervention and control groups 

The characteristics of the subjects in the intervention and the control groups 

were analyzed shown in Table 13. The result showed that there was no significant 

difference in number of the subjects in each age ranged of the intervention and the 

control groups (p>0.05, Chi-square test). There was no significant difference in number 

of the subjects in each education level of the intervention and the control groups 

(p>0.05, Chi-square test). Moreover, there was no significant difference in number of 

the subjects in each pack-year smoking level of the intervention and the control groups 

(p>0.05, Chi-square test). Furthermore, there was no significant difference in number 
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the subjects in each employment duration level of the intervention and the control 

groups (p>0.05, Mann-Whitney U test). 

There was no significant difference in number of the subjects in each noise 

exposure level of the intervention and the control groups (p>0.05, Independent t-test). 

In addition, the result showed that there was no significant difference in number of the 

subjects in each music earbuds using level of the intervention and the control groups 

(p>0.05, Chi-square test). 

 

Table 13. Comparison of characteristic between the intervention group (n=60) 

and the control group (n=60) 

characteristics Intervention 

group 

(n =60) 

Control group 

(n =60) 

 

  p-value 

n (%) n (%) 

Age (years)   0.338 

20 - 30 18 (30.0) 13 (21.7)  

> 30 - 40 29 (48.3) 37 (61.7)  

> 40 - 50 13 (21.7) 10 (16.7)  

Education   0.183 

Junior High School 25 (41.7) 18 (30.0)  

Senior High School 16 (26.7) 24 (40.0)  

Vocational Certificate 13 (21.7) 9 (15.0)  

High Vocational 

Certificate 

6 (10.0) 9 (15.0)  

Smoking behavior (pack-years 

smoking) 
  0.224 

Never smoked 24 (40.0) 22 (36.7)  

Current smoked < 10 28 (46.7) 34 (56.7) p 

Current smoked ≥ 10 8 (13.3) 4 (6.7)  

Job position   0.050 

Leader 6 (10.0) 14 (23.3)  

Operator 54 (90.0) 46 (76.7)  

Duration of employment (year)    0.028* 

< 7 27 (45.0) 39 (65.0)  

≥ 7 33 (55.0) 21 (35.0)  

Noise exposure level at the 1st 

week  

(dB (A)) 

  0.098 

80 - < 85 9 (15.0) 17 (28.3)  

≥ 85 - 90 46 (76.7) 35 (58.3)  

> 90 5 (8.3) 8 (13.3)  
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characteristics Intervention 

group 

(n =60) 

Control group 

(n =60) 

 

  p-value 

n (%) n (%) 
Music earbuds using 0.092 

Not used 23 (38.3) 26 (43.3)  

Used: volume level ≤ 60%,  

≤ 60 mins/day 

14 (23.3) 17 (28.3)  

Used: volume level ≤ 60%,  

> 60 mins/day 

19 (31.7)    9 (15.0)  

Used: volume level > 60%,  

≤ 60 mins/day 

    1 (1.7)      4 (6.7)  

Used: volume level > 60%,  

> 60 mins/day 

3 (5.0) 4 (6.7)  

Chi-Square test, * p < 0.05 

 

 

4.2.2 Results of noise exposure level in the intervention and the control groups  

 Subjects in the intervention and the control group were measured noise exposure 

level by personal sampling at the 1st week (baseline), 18th week (during program) and 

32nd week (at the end of program). Noise dosimeter was tapped at the hearing zone in 

each subject during working time.          

Table 14. showed that the average (± SD) of noise exposure level at baseline in 

the intervention group was 87.027 ± 2.316 dB (A) and in the control group was 86.448 

± 3.636 dB (A) that there was not significantly different (p>0.05, Independent t-test). 

The average (± SD) of noise exposure level at the 18th week in the intervention group 

was 87.037 ± 2.306 dB (A) and in the control group was 86.472 ± 3.603 dB (A) that 

there was not significantly different (p>0.05, Independent t-test). The average of noise 

exposure level at 32nd week in the intervention group was 87.020 ± 2.307 dB (A) and 

in the control group was 86.452 ± 3.599 dB (A) that there was not significantly different 

(p>0.05, Independent t-test). 

Table 14. Comparisons of noise exposure level between the intervention group 

(n=60) and the control group (n=60) 

 
 

Noise exposure in each 

period 

Intervention group 

(n =60) 

Control group 

(n =60) 

 

 

p-value 

Noise Exposure Level 

(dB (A)) 

Noise Exposure Level 

(dB (A)) 

 

Mean ± SD Mean ± SD 

1st week (Baseline) 87.027 ± 2.316 86.448 ± 3.636 0.301 

18th week (During program) 87.037 ± 2.306 86.472 ± 3.603 0.309 
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32th week (End of program)      87.020 ± 2.307     86.452 ± 3.599     0.306 

Independent t-test, * p < 0.05 

 

4.2.3 Results of noise exposure in the intervention group (n=60) and the control 

group (n=60) in each period  

 Overall effects of the noise exposure time at the 1st week, 18th week, and 32nd 

week were not statistically significant effect within the intervention group and the 

control group at p>0.05 in repeated measures ANOVA (Test of Within-Subjects 

Effects) as shown in Table 15. 

 

Table 15. Overall test of noise exposure time effects within the intervention group 

and the control group at the 1st week, 18th week, and 32nd week 

 
Source Type III Sum of 

Squares 

df Mean 

square 

F p-value 

Noise exposure 

time 

Sphericity 

Assumed 

0.025 2 0.012 1.517 0.222 

Noise exposure 

time * Group 

Sphericity 

Assumed 

0.003 

 

 

2 

 

 

0.001 

 

 

0.178 

 

 

0.837 

 

 

Test of Within-Subjects Effects in repeated-measures ANOVA 

 

 

Table 16. showed that the overall effects of noise exposure time between 

groups. Overall effects of noise exposure time at the 1st week, 18th week, and 32nd week 

were not statistically significant effect between intervention and control groups at 

p>0.05 in repeated measures ANOVA (Test of Between-Subjects Effects). 

 

Table 16.Overall test of noise exposure time effects between the intervention group 

and the control group on the 1st week, 18th week, and 32nd week 

Source Type III Sum 

of Squares 

df Mean square F p-value 

Intercept 902911.357 1 902911.357 9.829E4 <0.001 

Group 9.766 1 9.766 1.063 0.305 

Error 1083.952 118 9.186   

Test of Between-Subjects Effects in repeated-measures ANOVA 
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Table 17. showed that noise exposure mean difference at the 1st week, 18th week 

and 32nd week between intervention and control groups. The mean difference of noise 

exposure level between the 1st week and the 18th week in the intervention group was -

0.010 (95% CI: -0.048, 0.028) that was not significantly different at p>0.05 in repeated-

measures ANOVA. The mean difference of noise exposure level between the 18th week 

and the 32nd week in the intervention group was 0.017 (95% CI: -0.024, 0.057) that was 

not significantly different at p>0.05 in repeated-measures ANOVA. The mean 

difference of noise exposure level between the 32th week and the 1st week in the 

intervention group was -0.017 (95% CI: -0.048, 0.035) that was not significantly 

different at p>0.05 in repeated-measures ANOVA. The mean difference of noise 

exposure level between the 1st week and the 18th week in the control group was -0.023 

(95% CI: -0.062, 0.015) that was not significantly different at p>0.05 in repeated-

measures ANOVA. The mean difference of noise exposure level between the 18th week 

and the 32nd week in the control group was 0.020 (95% CI: -0.020, 0.060) that was not 

significantly different at p>0.05 in repeated-measures ANOVA. The mean difference 

of noise exposure level between the 32nd week and the 1st week in the control group 

was 0.003 (95% CI: -0.038, 0.045) that was not significantly different at p>0.05 in 

repeated-measures ANOVA. 

 

Table 17. Comparison of noise exposure level (dB (A)) in the intervention group 

(n=60) and the control group (n=60) in each period (Repeated Measure ANOVA) 

Noise exposure in  

each time 

Noise exposure 

mean difference  

95% Confidence Interval for 

Difference p-value 

Lower Bound Upper Bound  

Intervention group     

1st week  18th week -0.010 -0.048 0.028 1.000 

18th week 32nd week 0.017 -0.024 0.057 0.955 

32nd week 1st week -0.007 -0.048 0.035 1.000 

Control group     

1st week 18th week -0.023 -0.062 0.015 0.425 

18th week 32nd week 0.020 -0.020 0.060 0.695 

32nd week 1st week 0.003 -0.038 0.045 1.000 

Adjustment for multiple comparisons: Bonferroni, * p < 0.05 
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Figure 24. illustrated mean noise exposure level at the 1st week, 18th week, and 

32nd week between the intervention and the control groups. The average noise exposure 

level in the intervention group (87.027 dB (A)) was slightly higher than the control 

group (86.448 dB (A)) at the baseline (1st week). After the subjects in the intervention 

group receive the Hearing Protection Program, at the 18th week found that average noise 

exposure level in the intervention group was slightly increased to 87.037 dB (A) which 

higher than the subjects in the control group (86.472). However, the average noise 

exposure level in the intervention group at the 32nd week was slightly decreased to 

87.020 dB (A) which higher than the subjects in the control group (86.452). 

 
Figure 24. Mean noise exposure level in the intervention group and the  

control group at the 1st week, 18th week, and 32nd week 

 

Table 18. showed that the average knowledge score between the intervention 

and control groups at the 9th week (pre-test), 9st week (post-test) week and 32nd week. 

The pre-test scores of knowledge ranged at the 9th week was 2-9 points in the 

intervention group and ranged 3-9 points in the control group. The average (±SD) of 

pre-test scores in the intervention group was 6.00±1.19 points and in the control group 

was 5.97±1.19 points. Post-test score was in the range of 6-10 points in the intervention 

group and 3-9 points in the control group. The average (±SD) of post-test scores in the 

intervention group was 8.15±1.02 points and in the control group was 5.95±1.10 points. 

The knowledge score of the follow-up test at the 32nd week in the intervention group 
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was in the range of 6-10 points and in the control group was in the range of 3-8  points. 

The average (±SD) knowledge score in the intervention group was 7.15±1.16 points 

and in the control group was 5.15±1.18 points. 

 

Table 18. Comparison of knowledge scores between the intervention group (n=60) 

and the control group (n=60) in each period 

 

Knowledge score 

in each period 

Intervention group 

(n =60) 

Control group 

(n =60) 

 

 

p-value Noise Exposure Level  

(dB (A)) 

Noise Exposure Level  

(dB (A)) 

Min Max Mean ± SD Min Max Mean ± SD 

9st week (pre-test) 2 9 6.00±1.19 3 9 5.97±1.19 0.879a 

9th week (post-test)  6 10     8.15±1.02 4 9    5.95±1.10       < 0.001b* 

32th week       6      10      7.15±1.16   3    8     5.15±1.18     < 0.001b* 
 

aIndependent t-test, b*Mann-Whitney U test, * p < 0.05 

 

Figure 25. illustrated mean knowledge score at the 9th week (pre-test), 9st week 

(post-test) week and 32nd week between intervention and control groups. The average 

knowledge score in the intervention group (6.00 points) was equal the control group 

(5.97 points) at the first (9th week (pre-test)). After the subjects in the intervention group 

received the first training in the Hearing Protection Program at the 9st week (post-test), 

the average post-test score in the intervention group was rapidly increased to 8.15 points 

that higher than the subjects in the control group (5.97 points). However, the average 

score in the intervention group at the 32nd week was rapidly decreased to 7.15 points 

that higher than the subjects in the control group (5.15 points). 
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Figure 25. Comparison of mean knowledge score between the intervention group  

and the control group at the 9th week (pre-test), the 9th week (post- 

test), and the 32nd week 

4.2.4 Effectiveness of Hearing Protection Program on earplug using 

 The intervention group was educated by lecture at the beginning of the hearing 

prevention program. They were boosted by DVD volume I and II at the 18th and the 

26th week in the meeting room. DVD volume I was presented the contents of “repeating 

earplug using correctly”. DVD volume II was presented the contents of “solving 

problem of the subjects who have problem with earplug using”. Both DVD was used to 

review and encourage the use of earplug in subjects. The control group were not 

educated by the hearing prevention program. Both groups were provided earplug by 

their factories. The earplug in both factories had the same silicone type with Noise 

Reduction Rating (NRR) 25 dB and could decrease the noise exposure level in the ears 

9 dB when using correctly and consistently. However, the subjects who used earplug 

was in the intervention group and had the maximum noise exposure level was 93.1 dB 

(A) would exposure noise level in ears 84.4 dB (A) that did not exceed the 

recommendation of noise exposure level of 85 dB (A) for 8 hours a day. The subjects 

could receive earplug from safety officer whenever it was broken or lost.   The earplug 

using was inspected by researcher in both intervention and control group every two 

weeks. The earplug using was recorded into 3 categories. The subjects who used 

earplug every time were recorded to “Used earplug consistently”.  The subjects who 
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used earplug some time were recorded to “Used earplug inconsistently”. The subjects 

who did not use earplug every time were recorded to “Not used earplug”. 

 Figure 26. illustrated the results of earplug using consistently in the intervention 

group and the control group in each two weeks. There were no subjects used earplug at 

baseline. Most of the subjects (95%) in the intervention group increased the use of 

earplug consistently after training at the 10th week. There was 91.7%, 90%, 83.3%, 

91.7%, 83.3%, 86.7%, 83.3%, 90%, 83.3%, 83.3%, and 80% of the subjects used 

earplug consistently in the intervention group at the 12th, 14th, 16th, 18th, 20th, 22nd, 24th, 

26th, 28th, 30th, and 32nd week, respectively. Those with earplug using inconsistently 

were 5.0%, 8.3%, 6.7%, 10.0%, 8.3%, 11.7%, 10.0%, 11.7%, 10.0%, 15.0%, 13.3%, 

and 13.3% of the subjects used earplug inconsistently in the intervention group at the 

12th, 14th, 16th, 18th, 20th, 22nd, 24th, 26th, 28th, 30th, and 32nd week, respectively. 

However, there were 3.3%, 6.7%, 5.0%, 3.3%, 5.0%, 1.7%, 3.3%, and 6.7% of the 

subjects who did not use earplug in the intervention group at the 14th, 16th, 20th, 22nd, 

24th, 28th, 30th, and 32nd week, respectively. On the other hand, there were no subjects 

in the control group used earplug when inspection every two weeks during this 

program. 

  
Figure 26. Percentage of earplug using in the intervention group (n=60) and the  

control group (n=60) in each period 
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4.2.5 Effectiveness of Hearing Protection Program on Earplug using in 4 

Periods 

 Figure 27. illustrated earplug using in the intervention group and the control 

group at the 1st week, 10th week, 18th week, 26th week, and 32nd week. The results 

showed the 1st week was the first earplug using that there were no subjects use earplug 

between the intervention group and the control group. The control group had not 

received the Hearing Protection Program. The intervention group had received the 

Hearing Protection Program by the first training at the 9th week. The results showed the 

most subjects (95%) in the intervention group used earplug consistently at the 10th week 

when inspection. Eight weeks later, they received the refresher training by DVD 

volume I (Appendix E). About 91.7% of them used earplug consistently whereas 8.3% 

of them used earplug inconsistently at the 16th week. Eight weeks later, they received 

the refresher training by DVD volume II (Appendix E). It was that 90.0% of them used 

earplug consistently whereas 10.0% of them used earplug inconsistently at the 26th 

week. At the end of the Hearing Protection Program (after 8 weeks), there was 80.0% 

of the subjects used earplug consistently whereas 18.3% of them used earplug 

inconsistently at the 32th week. However, it was found that 6.7% of them did not use 

earplug at the 32th week. 
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Figure 27. Effectiveness of the Hearing Protection Program on earplug using in  

        The intervention group (n=60) and the control group (n=60) at the 1st   

        week, 10th  week, 18th  week, 26th  week, and 32nd  week. 

  

 4.2.6 Results of hearing threshold on the left and the right ear at 500, 

1000, 2000, 3000, 4000 and 6000 H in intervention and control groups at the end 

of Hearing Protection Program 

Figure 28. showed that there were 68.3%, 26.7%, and 5.0% in the right ear of 

the subjects in the intervention group had the follow-up hearing threshold of 10, 15, 

and 20 dB at 500 Hz, respectively. Meanwhile, there were 76.7%, 18.3%, 8.3% and 

1.7% of the subjects in the control group had the follow-up hearing threshold of 10, 15, 

20, and 25 dB at 500 Hz, respectively. 
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Figure 28. Result of the follow-up hearing threshold at 500 Hz in the right  

between the intervention group (n=60) and the control group  

(n=60)  

 

Figure 29. showed that there were 60.0%, 31.7%, 6.7%, and 1.7% in the right 

ear of the subjects in the intervention group had the follow-up hearing threshold of 10, 

15, 20, and 25 dB at 1000 Hz, respectively. Meantime, there were 80.0%, 5.0%, and 

15.0% of the subjects in the control group had the follow-up hearing threshold of 10, 

15, and 20 dB at 1000 Hz, respectively. 

 
Figure 29. Result of the follow-up hearing threshold at 1000 Hz in the right ear  

          between the intervention group (n=60) and the control group (n=60) 
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Figure 30. showed that there were 60.0%, 26.7%, 11.7, and 1.7% in the right 

ear of the subjects in the intervention group had the follow-up hearing threshold of 10, 

15, 20, and 25 dB at 2000 Hz, respectively. In the meantime, there were 73.3%, 10.0%, 

8.3%, and 8.3% of the subjects in the control group had the follow-up hearing threshold 

of 10, 15, 20, and 25 dB at 2000 Hz, respectively. 

 
Figure 30. Result of the follow-up hearing threshold at 2000 Hz in the right ear  

          between the intervention group (n=60) and the control group (n=60) 

Figure 31. showed that there were 48.3%, 10.0%, 18.3%, 18.3%, and 5.0% in 

the right ear of the subjects in the intervention group had the follow-up hearing 

threshold of 10, 15, 20, 25, and 30 dB at 3000 Hz, respectively. Meanwhile, there were 

68.3%, 6.7%, 11.7%, 8.3%, 3.3%, and 1.7% of the subjects in the control group had the 

follow-up hearing threshold of 10, 15, 20, 25, 30, and 35 dB at 3000 Hz, respectively. 

 
Figure 31. Result of the follow-up hearing threshold at 3000 Hz in the right ear  

          between the intervention group (n=60) and the control group (n=60) 

0

10

20

30

40

50

60

70

80

10 15 20 25 30 35

60

26.7

11.7

1.7 0 0

73.3

10 8.3 8.3

0 0

P
er

ce
n
ta

g
e 

o
f 

su
b

je
ct

s 
(%

)

Hearing threshold (dB)

Intervention Group Control Group

0

10

20

30

40

50

60

70

10 15 20 25 30 35

48.3

10

18.3 18.3

5
0

68.3

6.7
11.7

8.3
3.3 1.7

P
er

ce
n
ta

g
e 

o
f 

su
b

je
ct

s 
(%

)

Hearing threshold (dB)

Intervention Group Control Group



 

 

73 

Figure 32. showed that there were 38.3%, 13.3%, 16.7%, 11.7%, 10.0%, and 

10.0% in the left ear of the subjects in the intervention group had the follow-up hearing 

threshold of 10, 15, 20, 25, 30, and 35 dB at 4000 Hz, respectively. Meantime, there 

were 50.0%, 10.0%, 23.3%, 8.3%, 1.7%, and 6.7% of the subjects in the control group 

had the follow-up hearing threshold of 10, 15, 20, 25, 30, and 35 dB at 4000 Hz, 

respectively. 

 
Figure 32. Result of the follow-up hearing threshold at 4000 Hz in the right ear  

               between the intervention group (n=60) and the control group (n=60) 

Figure 33. showed that there were 45.0%, 13.3%, 18.3%, 10.0%, 10.0%, and 

3.3% in the left ear of the subjects in the intervention group had the follow-up hearing 

threshold of 10, 15, 20, 25, 30, and 35 dB at 6000 Hz, respectively. In the meantime, 

there were 65.0%, 8.3%, 18.3%, 1.7%, 5.0%, and 1.7% of the subjects in the control 

group had the follow-up hearing threshold of 10, 15, 20, 25, 30, and 35 dB at 6000 Hz, 

respectively. 

 
Figure 33. Result of the follow-up hearing threshold at 6000 Hz in the right ear  

          between the intervention group (n=60) and the control group (n=60) 
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Figure 34. showed that there were 75.0%, 20.0%, and 5.0% in the left ear of the 

subjects in the intervention group had the follow-up hearing threshold of 10, 15, and 20 

dB at 500 Hz, respectively. Meanwhile, there were 80.0%, 6.7%, 10.0% and 3.3% of 

the subjects in the control group had the follow-up hearing threshold of 10, 15, 20, and 

25 dB at 500 Hz, respectively. 

 
Figure 34. Result of the follow-up hearing threshold at 500 Hz in the left ear 

between the intervention group (n=60) and the control group (n=60) 

  

Figure 35. showed that there were 70.0%, 18.3%, 6.7%, and 5.0% in the left ear 

of the subjects in the intervention group had the follow-up hearing threshold of 10, 15, 

20, and 25 dB at 1000 Hz, respectively. Meantime, there were 81.7%, 3.3%, 10.0%, 

and 5.0% of the subjects in the control group had the follow-up hearing threshold of 10, 

15, 20, and 25 dB at 1000 Hz, respectively. 

 

Figure 35. Result of the follow-up hearing threshold at 1000 Hz in the left ear  

         between the intervention group (n=60) and the control group (n=60) 
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Figure 36. showed that there were 55.0%, 16.7%, 20.0%, and 8.3% in the left 

ear of the subjects in the intervention group had the follow-up hearing threshold of 10, 

15, 20 and 25 dB at 2000 Hz, respectively. In the meantime, there was 78.3%, 5.0%, 

8.3%, 6.7% and 1.7% of the subjects in the control group had the follow-up hearing 

threshold of 10, 15, 20, 25 and 30 dB at 2000 Hz, respectively. 

 
Figure 36. Result of the follow-up hearing threshold at 2000 Hz in the left ear  

         between the intervention group (n=60) and the control group (n=60) 

 

Figure 37. showed that there were 50.0%, 13.3%, 18.3%, 13.3% and 5.0% in 

the left ear of the subjects in the intervention group had the follow-up hearing threshold 

of 10, 15, 20, 25, and 30 dB at 3000 Hz, respectively. Meanwhile, there were 70.0%, 

8.3%, 10.0%, 3.3%, and 5.0% of the subjects in the control group had the follow-up 

hearing threshold of 10, 15, 20, 25, and 30 dB at 3000 Hz, respectively. 

 
Figure 37. Result of the follow-up hearing threshold at 3000 Hz in the left ear  

           between the intervention group (n=60) and the control group (n=60) 
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  Figure 38. showed that there were 38.3%, 13.3%, 21.7%, 15.0%, 5.0%, and 

6.7% in the left ear of the subjects in the intervention group had the follow-up hearing 

threshold of 10, 15, 20, 25, 30, and 35 dB at 4000 Hz, respectively. Meantime, there 

were 53.3%, 10.0%, 16.7%, 10.0%, 6.7%, and 3.3% of the subjects in the control group 

had the follow-up hearing threshold of 10, 15, 20, 25, 30, and 35 dB at 4000 Hz, 

respectively. 

 
Figure 38. Result of the follow-up hearing threshold at 4000 Hz in the left ear  

           between the intervention group (n=60) and the control group (n=60) 

Figure 39.  showed that there were 63.3%, 11.7%, 10.0%, 11.7%, 1.7%, and 

5.0% in the left ear of the subjects in the intervention group had the follow-up hearing 

threshold of 10, 15, 20, 25, 30, and 35 dB at 6000 Hz, respectively. In the meantime, 

there were 66.7%, 11.7%, 5.0%, 6.7%, 5.0%, and 5.0% of the subjects in the control 

group had the follow-up hearing threshold of 10, 15, 20, 25, 30, and 35 dB at 6000 Hz, 

respectively. 

 
Figure 39. Result of the follow-up hearing threshold at 6000 Hz in the left ear  

         between the intervention group (n=60) and the control group (n=60) 
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 4.2.7 Effectiveness of Hearing Protection Program on the hearing threshold 

shift on the left and the right ear at 500, 1000, 2000, 3000, 4000, and 6000 Hz in 

the intervention and the control groups 

 Table 19. showed that the results of hearing threshold shift at any frequencies 

in the left and right ear in the intervention group.  

 In the left ear of the intervention group. There was 1.7% of the subjects in the 

intervention group who had hearing threshold shift from the first audiogram of 5 dB at 

1000 Hz but most subjects (98.3%) had not changed in hearing threshold shift. There 

was 8.3% of the subjects in the intervention group who had hearing threshold shift from 

the first audiogram of 5 dB at 2000 Hz but most subjects (91.7%) had not changed in 

hearing threshold shift. There was 6.7% of the subjects in the intervention group who 

had hearing threshold shift from the first audiogram of 5 dB at 3000 Hz but most 

subjects (93.3%) had not changed in hearing threshold shift. There were 10.0% and 

1.7% of the subjects in the intervention group who had hearing threshold shift from the 

first audiogram of 5 and 10 dB at 4000 Hz, respectively. Most of them (88.3%) had not 

changed in hearing threshold shift. There were 10.0% and 1.7% of the subjects in the 

intervention group who had hearing threshold shift from the first audiogram of 5 and 

10 dB at 6000 Hz, respectively. Most of them (88.3%) had not changed in hearing 

threshold shift. 

 In the right ear of the intervention group, there was 1.7% of the subjects in the 

intervention group who had hearing threshold shift from the first audiogram of 5 dB at 

1000 Hz but most subjects (98.3%) had not changed in hearing threshold shift. There 

was 1.7% of the subjects in the intervention group who had hearing threshold shift from 

the first audiogram of 5 dB at 2000 Hz but most of them (98.3%) had not changed in 

hearing threshold shift. There was 3.3% of the subjects in the intervention group who 

had hearing threshold shift from the first audiogram of 5 dB at 3000 Hz but most of 

them (96.7%) had not changed in hearing threshold shift. There were 8.3% and 3.3% 

of the subjects in the intervention group who had hearing threshold shift from the first 

audiogram of 5 and 10 dB at 4000 Hz, respectively. Most of them (88.3%) had not 

changed in hearing threshold shift. There were 8.3% and 3.3% of the subjects in the 

intervention group had hearing threshold shift from the first audiogram of 5 and 10 dB 

at 6000 Hz, respectively. Most of them (88.3%) had not changed in hearing threshold 

shift.  
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 In the left ear of the control group. There were 20.0%, 3.3%, and 1.7% of the 

subjects in the control group who had hearing threshold shift from the first audiogram 

of 5, 10, and 15 dB at 3000 Hz, respectively. Most of them (76.7%) had not changed in 

hearing threshold shift. There were 11.7% and 10.0% of the subjects in the control 

group who had hearing threshold shift from the first audiogram of 5 and 10 dB at 4000 

Hz, respectively. Most of them (70.0%) had not changed in hearing threshold shift. 

There were 16.7%, and 8.3% of the subjects in the control group who had hearing 

threshold shift from the first audiogram of 5 and 10 dB at 6000 Hz, respectively. Most 

of them (75.0%) had not changed in hearing threshold shift. 

 In the right ear of the control group, there was 1.7% of the subjects in the control 

group who had hearing threshold shift from the first audiogram of 5 dB at 500 Hz but 

most subjects (98.3%) had not changed in hearing threshold shift. There was 1.7% of 

the subjects in the control group who had hearing threshold shift from the first 

audiogram of 5 dB at 1000 Hz but most of them (98.3%) had not changed in hearing 

threshold shift. There was 3.3% of the subjects in the control group who had hearing 

threshold shift from the first audiogram of 5 dB at 2000 Hz but most of them (96.7%) 

had not changed in hearing threshold shift. There were 15.0% and 5.0% of the subjects 

in the control group who had hearing threshold shift from the first audiogram of 5 and 

10 dB at 3000 Hz, respectively. Most of them (80.0%) had not changed in hearing 

threshold shift. There were 16.7%, 3.3%, and 6.7% of the subjects in the control group 

who had hearing threshold shift from the first audiogram of 5, 10, and 15 dB at 4000 

Hz, respectively. Most of them (73.3%) had not changed in hearing threshold shift. 

There were 11.7%, and 10.0% of the subjects in the control group who had hearing 

threshold shift from the first audiogram of 5 and 10 dB at 6000 Hz, respectively. Most 

of them (78.3%) had not changed in hearing threshold shift. 
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Table 19. Effectiveness of the Hearing Protection Program on hearing threshold 

shift on the left and the right ear at 5000, 1000, 2000, 3000, 4000, and 6000 Hz in 

the intervention group (n=60) and the control group (n=60) 

 
 

Frequency 

(Hz) 

Left ear  

n (%) 

Right ear  

n (%) 

Hearing threshold shift (dB) Hearing threshold shift (dB) 

0 5 10 15 0 5 10 15 

Intervention 

group 

        

500 60 (100) 0 0 0 60 (100) 0 0 0 

1k 59 (98.3) 1 (1.7) 0 0 59 (98.3) 1 (1.7) 0 0 

2k 56 (93.3) 4 (6.7) 0 0 59 (98.3) 1 (1.7) 0 0 

3k 56 (93.3) 4 (6.7) 0 0 58 (96.7) 2 (3.3) 0 0 

4k 53 (88.3) 6 (10.0) 1 (1.7) 0 53 (88.3) 5 (8.3) 2 (3.3) 0 

6k 54 (90.0) 6 (10.0) 0 0 54 (90.0) 4 (6.7) 2 (3.3) 0 

Control 

group 
        

500 60 (100) 0 0 0 59 (98.3) 1 (1.7) 0 0 

1k 60 (100) 0 0 0 59 (98.3) 1 (1.7) 0 0 

2k 60 (100) 0 0 0 58 (96.7) 2 (3.3) 0 0 

3k 46 (76.7) 12 (20.0) 2 (3.3) 0 48 (80.0) 9 (15.0) 3 (5.0) 0 

4k 42 (70.0) 7 (11.7) 6 (10.0) 5 (8.3) 44 (73.3) 10 (16.7) 2 (3.3) 4 (6.7) 

6k 45 (75.0) 10 (16.7) 5 (8.3) 0 47 (78.3) 7 (11.7) 6 (10.0) 0 

 
 

 

4.2.8 Results of hearing threshold shift in the intervention and the control 

groups 

Table 20. showed the comparison of normal hearing threshold shift in the 

intervention group and the control group. If the hearing threshold shift from the first 

audiogram less than 15 dB, the subjects were classified to be “normal hearing threshold 

shift”. In contrast, if the hearing threshold shift from the first audiogram at least 15 dB, 

the subjects were classified to be “abnormal hearing threshold shift”.  The results 

showed that all subjects (100%) in the intervention group had normal hearing threshold 

shift. Most subjects (85.0%) in the control group had normal hearing threshold but 15% 

of those had abnormal hearing threshold. There was significant difference of normal 
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hearing threshold shift between the intervention and the control groups (p<0.05, 

Fisher’s Exact test). 

 

Table 20.Comparison of hearing threshold shift in the intervention group (n=60) 

and the control group (n=60) 

 

Hearing threshold shift 

from baseline  

 

Intervention group 

(n=60) 

 

Control group 

(n=60) 

 

p-value 

 n (%) n (%)  

Normal 60 (100) 51 (85.0) 0.003* 

Abnormal 0  9 (15.0)  

Fisher’s Exact test, * p < 0.05 

 

 

4.2.9 Effectiveness of the Hearing Protection Program on hearing threshold 

shift from baseline 

The earplug using in the Hearing Protection Program was classified into 3 

categories. The subjects who used earplug every week were recorded to “Used earplug 

consistently”.  Meantime, those who used earplug some weeks were recorded to “Used 

earplug inconsistently” and those who did not use earplug every week were recorded to 

“Not used earplug”. 

Figure 40. showed the percentage of earplug using in all subjects and hearing 

threshold shift. Most subjects (88.6%) who used earplug inconsistently and included 

who did not use earplug had normal hearing threshold shift. There was 11.4% of those 

who used earplug consistently had normal hearing threshold shift. Meanwhile, all 

subjects who had abnormal hearing threshold shift used earplug inconsistently and 

those who did not use earplug. 

 

 



 

 

81 

 
Figure 40. Percentages of earplug using and hearing threshold shift in the  

subjects (n=120) 

 

Table 21. showed that the association of earplug using and hearing threshold 

shift. The subjects with normal threshold shift consisted of 88.6% of the subjects with 

earplug using inconsistently, those who did not use earplug, and consisted of 11.4% of 

the subjects with earplug using consistently. The subjects with abnormal threshold shift 

was included of 100% of the subjects with earplug using inconsistently, and those who 

did not use earplug. The earplug using consistently was significantly associated with 

normal hearing threshold shift in the intervention and the control groups (p<0.05, 

Fisher’s Exact test). Moreover, the proportion of the subjects with earplug using 

consistently had the normal hearing threshold shift 11.39% (95% CI: 1.39, 20.25) 

higher than those who used earplug inconsistently, and those who did not used earplug. 
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Table 21. Association of earplug using and hearing threshold shift from the first 

audiogram in the subjects who did not use earplug, those who used earplug 

inconsistently (n=79), and those who used earplug consistently (n=41) 

 
 

Hearing threshold 

shift from 

baseline 

 

Not used earplug 

&Used earplug 

inconsistently   

(n=79) 

Used earplug 

consistently 

(n=41) 

 

p-value 

 

Proportion 

difference 

(%) 

 

95% 

Confidence 

interval 

n (%) n (%) 

Normal 70 (88.6) 41 (100) 0.027* 11.39 1.39-20.25 

Abnormal 9 (11.4) 0    

Fisher’s Exact test, * p < 0.05 
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CHAPTER V 

DISCUSSIONS, CONCLUSIONS & RECOMMENDATIONS 

 The aims of this quasi-experiment study with control group were to assess the 

effects of the Hearing Protection Program (HHP) in preventing of noise-induced 

hearing loss by measuring the use of earplug consistently and the hearing threshold shift 

from baseline. The specific objectives were; 1) to   investigate the noise exposure; 2) to 

evaluate the hearing threshold shift; 3) to evaluate the hearing protection device using 

and 4) to find the association between the hearing protection device using and hearing 

threshold shift among Thai workers in auto part factories in Saraburi and Rayong 

provinces, Thailand.  

 

5.1 Discussion by objective  

5.1.2 Discussion by specific objective: 

Objective 1): To investigate the noise exposure among Thai workers in auto part 

factory workers. 

1.1) Results of noise exposure level in the intervention and control groups    

This objective of this study was to investigate the noise exposure among Thai workers 

in welding unit at 2 auto part factories in Saraburi and Rayong province, Thailand. 

Noise dosimeter was calibrated by calibrator before and after using in the field every 

day. Microphone of noise dosimeter was tapped in the hearing zone in each subject to 

measured noise exposure level. The finding showed that most subjects (76.7%) in the 

intervention group and most subjects (58.3%) in the control groups in welding unit 

exposed to noise level at least 85 to 90 dB (A) for 8 hours. Some of them (15.0%) in 

the intervention group and 28.3 (%) in the control group exposed to noise level between 

80 and less than 85 dB (A) for 8 hours. There was 8.3% of the subjects in the 

intervention group and 13.3% in the control group exposed to noise level more than 90 

dB (A). The resistance spot welding in the welding process was the combination of two 

or more similar or dissimilar metal sheets without using any filler material by passing 

current through the materials and interface. The weld between two metals was created 

by the heat resulting from the resistance in the current path. The excessive noise was 
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generated from steel spotting and carried out other noisy operations such as steel part 

transportation. The noise characteristic was not only continuously but also impulsively. 

The impulsive noise was occurred in concert with a background of continuous noise in 

welding unit. The subjects usually exposed to excessive noise during their working 

time. This result was consistent with previous studies. The study of Mir Saeed Attarchi, 

et al.  “Contemporary exposure to cigarette smoke and noise of automobile 

manufacturing company workers” (62), showed that noise monitoring by A team of 

occupational hygienists working in the Health and Safety Executive (63) in automobile 

manufacturing company detected noise levels ranged from 87 to 94 dB (A) for 8 hours 

in 12 various stations affected hearing problem. The study of Lie A., et al. on “A cross-

sectional study of hearing thresholds among 4,627 Norwegian train and track 

maintenance workers” (64) presented that noise exposure level in the railway 

companies was between 75 to 90 dB (A) for 8 hours with peak exposure up to 130 -140 

dB (C) in the train and track maintenance workers who exposed to noise. In addition, 

Health and Safety Executive confirmed that welding process itself produced harmful 

level of noise and carried out excessive noise from other operations (65). Moreover, 

American Welding Society and Catherine Hare presented that resistance spot welding 

generated harmful noise level and welder had to use hearing protection device for 

prevent noise-induced hearing loss (38, 66).  

The result showed that the average of noise exposure level of the subjects in the 

intervention group at the 1st week, 18th week and 32nd week were not significantly 

different from the control group in each similar period (p>0.05, Independent t-test). The 

other finding showed the mean difference of noise exposure level between the 1st week 

and the 18th week, 18th week and 32nd week, and 32th week and 1st week in the 

intervention group was not significantly different (p>0.05, repeated-measures 

ANOVA). In the meantime, the mean difference of noise exposure level between the 

1st week and the 18th week, 18th week and 32nd week, and 32th week and 1st week in the 

control group was not significantly different (p>0.05, repeated-measures ANOVA). 

The process of welding in auto part factory was consistently for at least one year 

because the part production was set up while production of a new model of a car. In 

both factories at Saraburi and Rayong province, the production capacity was set up for 

200 cars per day. The number of robot machine and welder in the intervention group 
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and the control group were equal. Consequently, the subjects in both factories had 

exposed to noise level consistently during the Hearing Protection Program. 

 

Objective 2): To evaluate the hearing threshold shift among Thai workers in 

auto part factory workers.  

The first audiogram was measured at the 1st week of the Hearing Protection 

Program. The subjects had never measured the audiogram. Audiometry was performed 

using Audiometer GSI 18. This calibrated audiometer was met the specifications and 

maintained by ISO 389-3 1994/American National Standard Specification for 

Audiometers, S3.6-1969. The audiometric testing was conducted in the audiometric 

booth.  Hearing threshold was examined by the same audiologist from a qualified 

company in the intervention and control groups at the first and end of the Hearing 

Protection Program. Pure tone air conduction audiometric test was performed to 

determine the hearing thresholds in the frequencies of 500, 1000, 2000, 3000, 4000, 

and 6000 Hz for both ears of each subject by using an audiometer with ear phones. 

Measurement of hearing thresholds were taken by using 5 dB increments. National 

Health and Nutrition Examinations Survey (67) recommended that the subjects were 

considered of having overall abnormal hearing threshold in either ear if the threshold 

shift at any frequencies had been recorded more than 25 dB in the right or left ear. Even 

though there was no one universally accepted method of defining degree of hearing 

impairment. The generally representative of the various schemes currently in use was 

normal hearing threshold of 0 to 25 dB. The degree of hearing loss was classified into 

mild hearing loss (26 - 40 dB), moderate hearing loss (41-55 dB), moderately severe 

hearing loss (56-70 dB), severe hearing loss (71-90 dB), and profound hearing loss (> 

90 dB), respectively (67, 68).  

The audiometric test in this study was performed at least 14 hours after the last 

exposure to noise in workplace, then subjects were tested on Monday morning to avoid 

the temporary threshold shift. However, if those could not be tested before working, the 

earplugs were used to prevent the fault audiogram from temporary threshold shift.  

2.1) Results of the hearing threshold of the first audiogram in the left  

and the right ear at 500, 1000, 2000, 3000, 4000, and 6000 Hz in the intervention 

and the control groups  
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 In the right ear, the results showed that there was 5% of the subjects in the 

intervention group who had the hearing threshold of the first audiogram of 30 dB at 

3000 Hz. Meanwhile, there were 3.3% and 6.7% of the subjects in the control group 

who had the hearing threshold of the first audiogram of 30 and 35 dB at 3000 Hz. There 

were 10.0% and 10.0% of the subjects in the intervention group who had the hearing 

threshold of the first audiogram of 30 and 35 dB at 4000 Hz, respectively. Meantime, 

there were 1.7% and 6.7% of the subjects in the control group who had the hearing 

threshold of the first audiogram of 30 and 35 dB at 4000 Hz, respectively. There were 

10.0% and 3.3% of the subjects in the intervention group who had the hearing threshold 

of the first audiogram of 30 and 35 dB at 6000 Hz, respectively. In the meantime, there 

were 5.0% and 1.7% of the subjects in the control group who had the hearing threshold 

of the first audiogram of 30 and 35 dB at 6000 Hz, respectively.  

 In the left ear, the result showed that there was 1.7% of the subjects in the 

intervention group who had the hearing threshold of the first audiogram of 30 dB at 

2000 Hz. In the meantime, there was 1.7% of the subjects in the control group who had 

the hearing threshold of the first audiogram of 30 dB at 2000 Hz. There was 5.0% of 

the subjects in the intervention group who had the hearing threshold of the first 

audiogram of 30 dB at 3000 Hz. Meanwhile, there were 3.3 and 5.0% of the subjects in 

the control group who had the hearing threshold of the first audiogram of 30 and 35 dB 

at 3000 Hz, respectively. There were 5.0% and 6.7% of the subjects in the intervention 

group who had the hearing threshold of the first audiogram of 30 and 35 dB at 4000 

Hz. Meantime, there were 6.7% and 3.3% of the subjects in the control group who had 

the hearing threshold of the first audiogram of 30 and 35 dB at 4000 Hz, respectively. 

There were 1.7% and 5.0% of the subjects in the intervention group who had the hearing 

threshold of the first audiogram of 30 and 35 dB at 6000 Hz, respectively. In the 

meantime, there were 5.0% and 5.0% of the subjects in the control group who had the 

hearing threshold of the first audiogram of 30 and 35 dB at 6000 Hz. 

 2.2) Results of hearing threshold on the left and the right ear at 500, 1000, 

2000, 3000, 4000, and 6000 Hz in the intervention and the control groups at the 

end of the Hearing Protection Program 

  In the right ear, the results showed that there was 5.0% of the subjects in the 

intervention group had the follow-up hearing threshold of 30 dB at 3000 Hz. 
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Meanwhile, there were 3.3% and 1.7% of the subjects in the control group had the 

follow-up hearing threshold of 30 and 35 dB at 3000 Hz. There were 10.0% and 10.0% 

of the subjects in the intervention group had the follow-up hearing threshold of 30 and 

35 dB at 4000 Hz. Meantime, there were 1.7% and 6.7% of the subjects in the control 

group had the follow-up hearing threshold of 30 and 35 dB at 4000 Hz, respectively. 

There were 10.0% and 3.3% of the subjects in the intervention group had the follow-up 

hearing threshold of 30 and 35 dB at 6000 Hz. In the meantime, there were 5.0% and 

1.7% of the subjects in the control group had the follow-up hearing threshold of 30 and 

35 dB at 6000 Hz.  

 In the left ear, there was 1.7% of the subjects in the control group had the follow-

up hearing threshold of 30 dB at 2000 Hz. There was 5.0% of the subjects in the 

intervention group had the follow-up hearing threshold of 30 dB at 3000 Hz. 

Meanwhile, there was 5.0% of the subjects in the control group had the follow-up 

hearing threshold of 30 dB at 3000 Hz. There were 5.0% and 6.7% of the subjects in 

the intervention group had the follow-up hearing threshold of 30 and 35 dB at 4000 Hz. 

Meantime, there were 6.7% and 3.3% of the subjects in the control group had the 

follow-up hearing threshold of 30 and 35 dB at 4000 Hz, respectively. There were 1.7% 

and 5.0% of the subjects in the intervention group had the follow-up hearing threshold 

of 30 and 35 dB at 6000 Hz. Meanwhile, there were 5.0% and 5.0% of the subjects in 

the control group had the follow-up hearing threshold of 30 and 35 dB at 6000 Hz. 

In this study the factor affected to noise-induced hearing loss was duration of 

employment. The average (± SD) of employment duration was 6.11 ± 3.78 years in the 

intervention group and 7.49 ± 3.79 years in the control group. The range of employment 

duration was 1.06 to 17.11 years in the intervention group and 1.10 to 15.10 years in 

the control group. The average of employment duration had significant difference 

between intervention and control groups (p<0.05, Independent t-test). On the other 

hand, it was no significant difference in number of employment duration of both 

intervention and the control groups (p>0.05, Mann-Whitney U test). This result was 

consistent with previous studies. The study of Albera R. et al. indicate that the hearing 

loss continues after the first 10 years of noise exposure (69). The relevant study of Mir 

Saeed Attarchi et al. indicated that smokers with noise exposure levels ranging from 87 
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to 94 dB (A) in automobile manufacturing company who had duration of employment 

at least 7 years was detected noise-induced hearing loss (62). 

The hearing threshold at the first and the end of the Hearing Protection Program 

in the right ear presented that the subjects in the intervention and control groups had 

abnormal hearing threshold at least 30 to 35 dB at the frequency of 3000, 4000, and 

6000 Hz. In the left ear, they had abnormally hearing threshold at least 30 to 35 dB at 

the frequency of 2000, 3000, 4000, and 6000 Hz. This finding was consistent with 

previous studies. From the study of Marlene Escher Boger, et al. (70) on “The noise 

spectrum influence on Noise-Induced Hearing Loss prevalence in workers”, there was 

49% of audiometry results presented hearing deterioration above 25 dB in the frequency 

above 3000 and the highest average values were in the frequency of 6000 Hz. Noise 

intensity seemed to be the main risk factor for the hearing loss, regardless of frequency 

range. The study of V.S. Patel and Sopan T. Ingle (22) on “Occupational noise exposure 

and hearing loss among pulse processing workers”, presented that over 50% of pulse 

processing workers (dana bazaar and dal mill) showed a low fence of 25 dB on hearing 

threshold levels at the frequency of 1,500 to 4,000 Hz and 3,000 to 8,000 Hz. Health 

and Safety Authority, Ireland (39) presented noise-induced hearing loss (NIHL) 

typically results in ‘notch’ often starting around 4000 Hz, but sometimes 6000 Hz, then 

gradually deepening and later extending to nearby frequency ranges. 

2.3) Effectiveness of Hearing Protection Program on the hearing  

threshold shift on the left and the right ear at 500, 1000, 2000, 3000, 4000, and 6000 

Hz in the intervention and the control groups  

 The hearing threshold shift in this study was the change in hearing threshold 

from the first audiogram because the subjects had never tested for audiogram. NIOSH 

recommends for significant threshold shift that was an increase of 15 dB in the hearing 

threshold level (HTL) at 500, 1000, 2000, 3000, 4000 or 6000 Hz in either ear. The 

significant threshold shift provides early identification of workers with increasing the 

noise-induced hearing loss. Furthermore, NIOSH do not recommend age correction on 

individual audiograms (15). Hence, the change of hearing threshold above 15 dB from 

the first audiogram was recorded “abnormal hearing threshold shift”.  

The results were separately presented by the right ear and the left ear in the 

intervention and the control groups. In the right and the left ears of the intervention 
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group, subjects were changed 5 dB in the hearing threshold at the frequency of 1000, 

2000, 3000, 4000, and 6000 Hz. In addition, the hearing threshold shift was presented 

at 10 dB at the frequency of 4000, and 6000 Hz.  In the right ear of the control group, 

subjects were changed 5 dB in the hearing threshold at the frequency of 500, 1000, 

2000, 3000, 4000, and 6000 Hz. The hearing threshold shift was presented at 10 dB at 

the frequency of 3000, 4000, and 6000 Hz. Moreover, they were changed 15 dB in 

hearing threshold at the frequency of 4000 Hz. Likewise, they were changed 5 and 10 

dB in the hearing threshold in the left ear at the frequency of 3000, 4000, and 6000 Hz. 

Furthermore, they were changed 15 dB in hearing threshold at the frequency of 300, 

4000, and 6000 Hz. The results showed all subjects (100%) in the intervention group 

had normal hearing threshold shift. Most subjects (85.0%) in the control group had 

normal hearing threshold but 15% of those had abnormal hearing threshold. It was 

significant difference of normal hearing threshold shift between intervention and 

control group (p<0.05, Fisher’s Exact test). 

This finding presented that the first sign of noise-induced hearing loss was the 

change in hearing threshold shift above 15 dB at the high frequencies of 3000, 4000, 

and 6000 Hz which deepen and spread to other frequencies. This result was similar to 

previous studies. The study of Madbuli H. Noweir and Mohamed A. Zytoon on 

“Occupational exposure to noise and hearing thresholds among civilian aircraft 

maintenance workers” (71) showed that most workers (89.5%) exposed to noise levels 

above 85 dB (A) and the audiograms of the examined workers showed significant 

hearing impairment when compared to workers with non- noise exposure. The hearing 

threshold levels was increased at the high frequencies of 3000, 4000, and 6000 Hz. The 

study of Marlene Escher Boger et al. (72) indicated that noise-induced hearing loss were 

increased the hearing threshold levels between the frequency of 3000 and 6000 Hz. 

The study of Aybek et al.(73) on “Hearing loss among operating engineers in American 

construction industry”, found that the hearing threshold level (71) was increased at high 

frequencies between 4000 to 6000 Hz and significantly poorer hearing in the left ear. 

The study of Ologe FE. et al. on “Occupational noise exposure and sensorineural 

hearing loss among workers of a steel rolling mill” (74) showed that about 28.3% of 

103 workers who exposed to noise levels between 49 to 93 dB (A) had mild to moderate 

sensorineural hearing loss in their better ear. Most of them (56.8%) had mild to 
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moderate sensorineural hearing loss in their worse ear. The average hearing threshold 

levels at the frequency of 4000 Hz for the group was significantly increased with an 

increasing the noise exposure level. The study of Rachiotis G. et al. “Occupational 

exposure to noise, and hearing function among electro production workers” (75) 

presented that electro production workers were exposed to high noise levels and they 

had sensorineural hearing loss located mainly at 4000 Hz.  

 

Objective 3): To evaluate the hearing protection device using among Thai 

workers in auto part factory workers. 

3.1) Effectiveness of Hearing Protection Program on earplug using  

The Hearing Protection Program was provided to the subjects in the intervention 

group. The intervention group was educated by lecture at the beginning of the hearing 

prevention program. Then, they were boosted by DVD volume I and II at the 18th and 

the 26th week in the meeting room. The training by lecture and refresher training by 

DVDs aimed to gain knowledge of excessive noise hazards and prevention of noise-

induced hearing loss, increase the risk perception, reviewing and encouragement the 

use of earplug consistently. The control group were not educated by the hearing 

prevention program. Both groups were provided earplug by their factories and they 

could receive earplug from safety officer whenever it was broken or lost.  

The earplug using was inspected by the researcher in both the intervention and 

the control group every two weeks. The earplug using was recorded into 3 categories. 

Subjects who used earplug every time were recorded to “Used earplug consistently”.  

Those who used earplug some time were recorded to “Used earplug inconsistently” and 

those who did not use earplug every time were recorded to “Not used earplug”. 

    The finding presented that there were no subjects used earplug at baseline. Most 

of the subjects (95%) in the intervention group increased the use of earplug consistently 

after training at the 10th week. Then the earplug using was slowly decreased to 83.3% 

of them at the 16th week. After that, the earplug using was rapidly to 91.7% of the 

subjects at the 18th week after training by DVD volume I and slowly decreased to 83.3% 

of them again at the 24th week. Likewise, the earplug using was rapidly to 90.0% of the 

subjects at the 26th week after training by DVD volume II and slowly decreased to 

80.0% of them again at the 32th week (end of follow-up). On the other hand, there were 
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no subjects in the control group used earplug when inspection every two weeks during 

this program.  

This finding was consistent with several studies. The study of Pedro M. Arezes 

and A. Sergio Miguel on “Individual Perception of Noise Exposure and Hearing 

Protection in Industry” (76) focused on the paramount important to encourage hearing 

protection device using in workers was the improving ‘risk perception’ that should be 

included in any strategies to promote hearing protection device. The main things need 

to do for encouraging earplug using were the promotion of worker’s risk perception and 

the removal of barriers including uncomfortable hearing protection device and 

organizational culture that did not value for hearing preservation. The individual 

perception should be considered in the training programs by motivation tools namely 

videos, booklets, leaflets, and posters. The relevant study of Annelies Bockstael et al.  

on “Hearing protection in industry: Companies’ policy and workers’ perception. 

International” (77) presented that the increasing of hearing protectors using consistently 

depended on the strict policy, safety culture, and risk perception of noise levels. 

However, the use of earplug in this study was not equal to 100% of the subjects because 

of the lack of strict safety policy and poor safety culture. Moreover, safety officer was 

the key person to manage the earplug using in workers by inspection during working 

time.   

Another finding was the evaluation of knowledge of noise hazards and 

preventions that was evaluated in both intervention and control groups. The result of 

mean knowledge score in both intervention and control groups were evaluated at the 9th 

week (pre-test), 9st week (post-test I) week and 32nd week (post-test II). The average 

knowledge score in the intervention group (6.00 points) was equally the control group 

(5.97 points) at the pre-test (9th week). After subjects in the intervention group received 

the first training in the Hearing Protection Program at the 9st week (post-test I), the 

average post-test score in the intervention group was rapidly increased to 8.15 points 

which higher than subjects in the control group (5.97 points). However, the average 

score in the intervention group at the 32nd week (post-test II) was rapidly decreased to 

7.15 points that higher than subjects in the control group (5.15 points). The subjects in 

the intervention group had the scores of post-test I and post-test II higher than in the 

control group. However, the mean knowledge score of the post-test I and II was 
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decreasing from the pre-test in both group. This result was similar to the study of Phil 

Hughes and Ed Ferrett that memory was an important factor which influenced by 

training and experience. The efficiency of memory varies between people and during 

the lifetime of an individual (52). In this study, the mean knowledge score of the 

subjects in the intervention group was decreased after 6 months from the first training. 

Thus, the refres training to maintain knowledge should be done at least 6 months or 

less.  

The results of earplug using and the mean knowledge score in this study was 

observed that education levels was not relevant to earplug using and the mean 

knowledge score.  Even most subjects (41.7%) in the intervention group was graduated 

at junior high school, 26.7% was graduated senior high school, 21.7% was graduated 

vocational certificate and 10.0% was graduated high vocational certificate. Meantime, 

most subjects (40.0%) in the control group was graduated senior high school, 30.0% 

was graduated junior high school, 15.0% was graduated vocational certificate and 

15.0% was graduated high vocational certificate. However, there was no significant 

difference in number of education level of both intervention and control groups 

(p>0.05, Chi-square test).  

 

Objective 4): To find the association between the hearing protection 

device using and hearing threshold shift.  

The overall of earplug using in the Hearing Protection Program was classified 

into 3 categories that similar to the use of earplug in each week. The overall of earplug 

using was summarized from the use of earplug in each week. The subjects who used 

earplug every week were recorded to “Used earplug consistently”.  Meantime, those 

who used earplug some weeks were recorded to “Used earplug inconsistently” and 

those who did not use earplug every week were recorded to “Not used earplug”. 

The finding presented that the normal threshold shift was included of 88.6% of 

the subjects with earplug using inconsistently, those who did not use earplug, and 

included of 11.4% of the subjects with earplug using consistently. Abnormal threshold 

shift was included of 100% of the subjects with earplug using inconsistently and those 

who did not use earplug. The earplug using consistently was significantly associated 

with normal hearing threshold shift in intervention and control groups (p<0.05, Fisher’s 
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Exact test). Moreover, the proportion of the subjects with earplug using consistently 

had the normal hearing threshold shift 11.39% (95% CI: 1.39, 20.25) higher than those 

who used earplug inconsistently and those who did not used earplug. There were 9 

subjects who had abnormal hearing shift, 4 of them exposed to noise level between 88.7 

and 89.9 dB (A) and others exposed to noise level between 91.3 and 96.0 dB (A). 

 The results of this study presented that the subjects with earplug using 

consistently and inconsistently (the subjects in the intervention group) had hearing 

threshold shift of 0, 5 and 10 dB in each frequency of 500, 1000, 2000, 3000, 4000, and 

6000 Hz in the right and the left ears. The hearing threshold level did not change much 

from the first audiogram during 8 months of the Hearing Protection Program. This 

result was similar to the study of Ologe FE et al. on “Deterioration of noise-induced 

hearing loss among bottling factory workers” indicated that there was 90.5% men and 

9.5% women from 84 workers were studied for the prevalence of sensorineural hearing 

loss among bottling factory workers during the year 2003 and 2005. The average (±SD) 

age in subjects was 33.0 ± 7.6 years in 2003 and 35.0 ± 7.6 years in 2005. The noise 

exposure levels ranged from 91.5 to 98.7 dB (A). The prevalence of sensorineural 

hearing loss among workers was 64.9% for the test in the year 2003 and 86.9% in the 

year 2005. The degree of hearing deterioration within the two years was 1.0 to 3.2 dB 

for the right ear and 1.6-3.4 dB for the left ear in each frequency of 500 to 6000 Hz. 

Most subjects (53.6%) did not use a hearing protector, 46.4% of them used the hearing 

protector. However, there was 38.5% of them claimed to use hearing protector 

regularly. However, the study of Ologe FE et al. did not mention the exposure duration 

time per weeks that was differently from our results. Subjects in our study had exposed 

to noise level 11 hours per day and 6 days per week. The long cumulative exposure to 

excessive noise of the subjects in our study may cause the higher of hearing threshold 

shift than in other studies.    

Another result of this study presented that 9 subjects who did not use earplug in 

the control group and exposure to noise levels between 88.7 and 96.0 dB (A) had 

hearing threshold shift from baseline 15 dB at the frequencies of 3000, 4000, and 6000 

Hz. The change in hearing threshold from baseline was 8 months that was not 

consistently with previous studies. Aekalak Thamasunthorn (2012) indicated that the 

exposure to noise levels at least 90 dB (A) during 1 - 2 years could cause permanent 
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threshold shift 10 dB at the frequency of 4000 Hz. If exposure to noise levels at least 

90 dB (A) during 10 years could cause permanent threshold shift 20 dB at the frequency 

of 3000 to 6000 Hz. Moreover, if exposure to noise levels at least 90 dB (A) during 30 

years could cause permanent threshold shift 40 dB or more at the frequency of 2000 to 

6000 Hz (16). In addition, NIOSH (1998) indicated that exposure to noise at least 85 

dB(A) for 8 hours per day for 5 years could cause permanent threshold shift (15). The 

relevant study of Barbara A. Bohne and Gary W. Harding on “Noise-induced hearing 

loss” presented that a classic study by Taylor et al. (1965) reported the hearing loss in 

a cross-sectional study of workers in the jute-weaving industry. The noise associated 

with jute weaving looms was broadband with sound pressure level ranged from 87 to 

102 dB. Jute weavers with 1 to 2 years of employment had 15 and 10 dB median hearing 

losses at 4000, and 6000 Hz, respectively. With employment continuously, hearing loss 

increased in dB at these frequencies and gradually spread to involve other frequencies. 

With 40 to 52 years of employment, the median hearing loss was 50 dB at 3000 and 

4000 Hz, 46 dB at 2000 Hz, 39 dB at 6000 Hz, and 15 dB for frequencies below 1000 

Hz. However, most of the jute weavers were female and had very little exposure to 

noise other than that in the workplace, the magnitude and pattern of their hearing losses 

represented of prolonged exposure to moderately intense industrial noise (78). The 

relevant study of M. Mohammadi Roozbahani et al. presented when workers exposed 

to noise levels between 90 and 100 dB (A) in the Spinning and Weaving workshops, 

the audiometric results was a distinct increased in the number of cases of hearing loss 

above 1000 Hz (79).  

There was similar to the subjects in the intervention group that the subjects in 

the control group had exposed to noise level 11 hours per day and 6 days per week. 

Most studies did not mention to the noise exposure duration per week that was the main 

point of cumulative exposure in each work- week. Many factories in Thailand have 

normally worked for at least 8 hours a day and 6 days a week. Long term exposure in 

years should be mention to continuously cumulative exposure in a week. The subjects 

in our study were continuously cumulative exposure to excessive noise for 6 days per 

week that may cause the higher of hearing threshold shift levels than who exposed in 

the short cumulative time. 
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However, the Standard Threshold Shift by OSHA was defined in the 

occupational noise exposure standard at 29 CFR 1910.95 (g) (10) (i) as a change in 

hearing threshold from the first audiogram for employee was an average of 10 dB or 

more at 2000, 3000, and 4000 Hz in one or both ears (80). When compared the result 

with the Standard Threshold Shift by OSHA, the result indicated that the change in 

hearing threshold shift from the first audiogram below 10 dB. Consequently, the 

subjects in both intervention and control groups had normal hearing threshold shift from 

the first audiogram at the end of the Hearing Protection Program. Nevertheless, this 

study used NIOSH significant threshold shift to classify normal and abnormal hearing 

threshold shift by the change of hearing threshold levels from baseline 15 dB or more 

at any frequencies of 500, 1000, 2000, 3000, 4000 and 6000Hz to evaluate the early 

sign of abnormal hearing threshold shift for preventing noise-induced hearing loss in 

the risk workers. 

The related factors that affected to the synergistic of noise-induced hearing loss 

were age and smoking. In this study, age was classified into 3 groups of 20-30, > 30-

40 and > 40-50 years. The average (± SD) of age in the intervention group was 33.80 ± 

6.26 and in the control group was 33.88 ± 5.31 years. The age in the intervention group 

was between 21.05 and 46.00 years and in the control group was between 22.06 and 

43.08 years. There was no significant difference in number of the subjects in each age 

ranged of the intervention and the control groups (p>0.05, Chi-square test). The age 

range in this study could affect noise-induced hearing loss. The relevant study of 

Hossein Mahboubi et al. presented that multiple population-based studies consisted of 

5,418 individuals aged 20 to 69 years had been performed to identify noise-induced 

hearing threshold shift that were higher in older people at least 30 years, males, and 

smokers. Noise-induced hearing loss was the type of sensorineural, and concerns 

mainly at the high audiometric frequencies, although no typical notch at 3000, 4000, 

and 6000 Hz could be seen. Noise-induced hearing loss was the fastest in the first 10 to 

15 years of exposure to noise (81). 

There was no significant difference in number of the subjects in each pack-years 

smoking level of the intervention and the control groups (p>0.05, Chi-square test). 

Smoking with exposure to excessive noise can be synergistic effect to hearing loss. The 

study of Piers Dawes et al. indicated that current smokers with pack-years smoking 



 

 

96 

more than 10 were more likely to have a hearing loss than non-smokers. In addition, 

those who reported passive exposure to tobacco smoke were more likely to have a 

hearing loss than non-smokers (82). The study of Kyoko Nomura et al. indicated that 

quality assessment and meta-analysis were performed on many studies with discrete 

numbers of hearing loss among smokers and nonsmokers showed the evidence was 

suggestive of a positive association between smoking and hearing loss (83). In this 

study was observed that there were 9 subjects who did not used earplug and exposed to 

excessive noise that increased the hearing threshold shift 15 dB at 4000 Hz in either 

ear. This result could explain that smoking may progress hearing loss in the subjects 

who did not use earplug.  

The music earbuds using was divided into 5 categories from the volume level 

and duration time of listening. The result showed that there was no significant 

difference in number of music earbuds using of both intervention and control groups 

(p>0.05, Chi-square test). In addition, there was only 5.0% of the subjects in the 

intervention group and 6.7% of the subjects in the control group used the volume level 

more than 60% of the maximum volume level and more than 60 minutes per day that 

could effect to hearing threshold (recommended by American Osteopathic Association) 

(42). Therefore, the music earbuds using cause likely less effect to the subjects who did 

not use earplug. 

Another result was indicated that there was 10.0% of the subjects in the 

intervention group and 23.3% of the subjects in the control group worked as leader 

position. Subjects worked as operator was 90.0% of workers in the intervention group 

and 76.7% of workers in the control group. There was no significant difference in 

number of job position both intervention and control groups (p>0.05, Chi-square test). 

Job position in this study did not effect to the noise exposure levels in subjects because 

both leader and operator had been worked in the same area in welding unit. Thus, leader 

could expose to noise levels as same as operator. 

5.1.1 Discussion by main objective:  

Objective: To assess the effective hearing protection program in  

preventing noise-induced hearing loss in auto part factory workers in Thailand. 

A quasi-experiment study with the control group was to assess the effects of the 

subjects in the intervention group assigned to receive the Hearing Protection Program, 
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whereas the control group did not receive the intervention. The assessment of the 

effective hearing protection program was the answer to the second, third and the fourth 

objective. The purpose of the Hearing Protection Program was to prevent the increase 

of hearing threshold shift level and encourage the use of earplug consistently. 

After implement the intervention, an evaluation of the intervention group and 

the control group was conducted to measure the effectiveness of the intervention. Key 

performance indicator of the effectiveness of the intervention was divided into 2 levels 

including primary and secondary outcomes. The primary outcome was earplug using 

consistently which was measured in both groups before and after the intervention. The 

secondary outcome was the hearing threshold shift level after the end of the intervention 

program. 

The finding regarding earplug using were the primary outcome of the Hearing 

Protection Program. The percentage of earplug using was inspected by the researcher 

before and after implementing the Hearing Protection Program. The objective of this 

method was to evaluate comparison of the earplug using in both groups. There were no 

subjects in both intervention and control groups used earplug at baseline. After 

implementing of the Hearing Protection Program, most subjects (95%) in the 

intervention group increased the use of earplug consistently after training (at the 10th 

week). There was equal percentage of the subjects using earplug consistently in the 

intervention group during the 12th, to the 32nd week (end of follow-up). However, there 

were some of them used earplug inconsistently during the same period.  In contrast, 

there was several of them did not use earplug in some weeks. Conversely, the subjects 

in the control group did not use earplug during this period.  When compared the use of 

earplug after training in each period, most subjects (95%) in the intervention group 

increased the use of earplug consistently after training at the 10th week. Then the earplug 

using was slowly decreased to 83.3% of them at the 16th week. After that, the earplug 

using was rapidly to 91.7% of the subjects at the 18th week after training by DVD 

volume I and slowly decreased to 83.3% of them again at the 24th week. Similarity, the 

earplug using was rapidly to 90.0% of the subjects at the 26th week after training by 

DVD volume II and slowly decreased to 80.0% of them again at the 32th week (end of 

follow-up). On the other hand, there were no subjects in the control group used earplug 

when inspection every two weeks during this program.  
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This finding was directly affected by the Hearing Protection Program because 

all contents in the program focused on the increasing of knowledge in noise hazards 

and prevention, risk perception of noise-induced hearing loss and encouraging subjects 

in the intervention group to comply with the use of earplug using by lecture training 

and refresher training by DVDs of earplug using practice and problem solving.  

The hearing threshold shift was the secondary outcome. The first audiogram and 

audiogram at the end of the Hearing Protection Program were conducted in both groups. 

This finding showed that the change in hearing threshold shift 15 dB at the high 

frequencies of 3000, 4000, and 6000 Hz was presented in 15% of the subjects in the 

control group who did not use earplug. In contrast, all subjects in the intervention group 

had normal threshold shift. It was significant difference of normal hearing threshold 

shift between intervention and control group (p<0.05, Fisher’s Exact test). The Hearing 

Protection Program could encourage earplug using consistently and prevent hearing 

threshold shift. 

However, this study should consider some recommendations regarding further 

study to support the Hearing Protection Program in this factory and into other factories 

that address similar problem of noise-induced hearing loss. 

 

5.2 Limitation of the study 

There are limitations of this study noted as follows: 

1. Earplug was used to reduce noise exposure levels in welding workers because  

the engineering control could not be used in this welding process.  

2. This study could not measure audiogram of all subjects before working.    

However, subjects exposed to noise level in workplace were provided the proper 

earplug before audiogram measured. 

3. The inspection of earplug using was done by the researcher once per  

weeks, that could not observe the use of earplug every day. 

 

5.3 Conclusion 

The Hearing Protection Program led to a significant increase the percentage of the 

earplug using by the intervention group compared with the control group.  
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1. The Hearing Protection Program led to a significant increase in earplug using  

consistently in the intervention group compared with the control group.  

2. The Hearing Protection Program led to a significant increase the knowledge in  

the intervention group compared with the control group.  

3. The Hearing Protection Program led to a significant decrease of hearing 

threshold shift level in the intervention group compared with the control group.  

 

5.4 Recommendation 

The future research should include the following: 

1. A follow-up time should be extended longer for evaluating earplug using and  

audiogram.  

2. A refresher training should be evaluated for the longer time to maintain  

knowledge and earplug using consistently. 

3. The Hearing Protection Program should be applied to other manufacturers.  

 

 

 

 

 

 

 

 

 

 

 



 

 

REFERENCES 

 

1. Bureau of Occupational and Environmental Diseases. Circumstances associated  

with the occurrence of occupational and environmental diseases 2004 [cited 

June 12, 2012. Available from: 

http://www.hiso.or.th/hiso/picture/reportHealth/pro-5_Chapter3(1).doc  

2. Ravi Reddy, David Welch, Peter Thorne, Shanthi Ameratunga. Hearing 

protection use in manufacturing workers: A qualitative study2012 July 1, 2012. 

202-9 p. 

3. Arve Lie, Marit Skogstad, Håkon A. Johannessen, Tore Tynes, Ingrid Sivesind 

Mehlum, Karl‑Christian Nordby, et al. Occupational noise exposure and 

hearing: a systematic review. Int Arch Occup Environ Health 2016;89:351-72. 

4. Tiziana Caciari, Maria Valeria Rosati, Teodorico Casale, Beatrice Loreti , 

Angela Sancini, Roberto Riservato, et al. Noise-induced hearing loss in workers 

exposed to urban stressors. Science of the Total Environment 2013;463-464 

302-8. 

5. J. Majumder, C.R. Mehta, D. Sen. Excess risk estimates of hearing impairment 

of Indian professional drivers. International Journal of Industrial Ergonomics. 

2009;39:234–8. 

6. Raghunath G., Suting B., Maruthy. Vestibular Symptoms in Factory Workers 

Subjected to Noise for a Long Period. The International Journal of Occupational 

and Environmental Medicine. 2012;3(3):1-8. 

7. Alberti P.W., Davidson J., ML. H. Epidemiologic patterns in childhood  

hearing loss: a review. Int J Pediatr Otorhinolaryngol. 1989;17(3):239-66. 

8. Gholamreza Pouryaghoub, Ramin Mehrdad, Saber Mohammadi. Interaction of 

smoking and occupational noise exposure on hearing loss: a cross-sectional 

study. BMC Public Health. 2007;7:137. 

9. Joo Hyun Sung, Chang Sun Sim, Choong-Ryeol Lee, Cheol-In Yoo, Hun Lee, 

Yangho Kim, et al. Relationship of cigarette smoking and hearing loss in 

workers exposed to occupational noise. Annals of Occupational and 

Environmental Medicine 2013;25:1-10. 

 

http://www.hiso.or.th/hiso/picture/reportHealth/pro-5_Chapter3(1).doc


 

 

101 

10. Tatsuya Yamasoba , Frank R. Lin , Shinichi Someya , Akinori Kashio, Takashi 

Sakamoto, Kenji Kondo. Current concepts in age-related hearing loss: 

Epidemiology and mechanistic pathways. Hearing Research. 2013;303:30-8. 

11. Elizabeth Purchase Helzner. Age-Related Hearing Loss. The Epidemiology of 

Aging. 2012:345-57. 

12. Kyaw N. Win , Nayake B.P. Balalla, Min Z. Lwin, Alice Lai. Noise-Induced 

Hearing Loss in the Police Force. Safety and Health at Work. 2015;6:134-8. 

13. Department of  Labour Protection and Welfare. Ministerial regulation on the 

prescribing of standard for administration and management of occupational 

safety, health and environment in relation to heat, light and noise B.E. 2549 

(A.D. 2006) 2006 [March 20, 2012]. Available from: 

http://www.shawpat.or.th/news/. 

14. Tengku Hanidza T.I., Amirah A M Jan, Ramdzani Abdullah, Madinah Ariff. A 

Preliminary Study of Noise Exposure among Grass Cutting Workers in 

Malaysia. Procedia - Social and Behavioral Sciences. 2013;91:661-72. 

15. NIOSH (National Institute for Occupational Safety and Health). Criteria for a 

recommended standard. Occupational noise exposure. Revised Criteria 1998, 

DHHS (NIOSH) Publication No. 98-126 1998 [March6, 2012]. Available from: 

http://www.cdc.gov/niosh/docs/98-126/pdfs/98-126.pdf. 

16. Aekalak Thamasunthorn. Audiometric test 2012 [April 2, 2012]. Available 

from:http://www.i-

medipro.com/index.php?lay=show&ac=article&Id=70931&Ntype=4. 

17. Department of Labour Protection and Welfare. Rules and methods of 

preparation of the hearing conservation program in the workplace 2010 2010 

[March 20, 2012]. Available from: http://www.shawpat.or.th/news/  

18. Louise Vallee, Michael C. Ruddy, Bota K. Assessing noise exposure and 

implementing successful hearing loss interventions. Professional Safety. 

2010;55(11):26-32. 

19. Jos H. Verbeek, Erik Kateman, Thais C. Morata, Wouter A. Dreschler, Christina 

Mischke. Interventions to prevent occupational noise-induced hearing loss: A 

Cochrane systematic review. Int J Audiol. 2014;53 (0 2):84-96. 

http://www.shawpat.or.th/news/
http://www.cdc.gov/niosh/docs/98-126/pdfs/98-126.pdf
http://www.shawpat.or.th/news/


 

 

102 

20. Bessette S. Renee S. Managing and effective conservation program 2008 

[Available from: http://www.occupationalhazards.com. 

21. Charles D. Reese. Occupational health and safety management: A practical 

approach. USA: CRC press; 2003. 

22. V.S. Patel, Sopan T. Ingle. Occupational noise exposure and hearing loss among 

pulse processing workers. . 28:358–365. Environmentalist. 2008;28 (4):358-65. 

23. Adul Banthukul, Ponchai Sithisarankul WJ, Arpon Niyompreuk. Epidemiology 

of hearing loss 2005 [12 June, 2012]. Available from: 

http://www.anamai.moph.go.th/hearinglossinworkplace.ppt. 

24. Arezes Pedro M., Miguel A. Sergio. Individual Perception of Noise Exposure 

and Hearing Protection in Industry. HUMAN FACTORS. 2005;47(4):683-92. 

25. Nadtaya Makachen, Wilaiwan Tiampracha, Nachaya Prompakdi, 

SiriponKetdow. Effectiveness of an educational program in preventing noise 

induced hearing loss in a textile factory workers, Khon Kaen, Thailand.  

 2000 [March 6, 2012]. Available from: http://hdl.handle.net/123456789/2132  

26. Gerald J. Joy, Paul J. Middendorf. Noise Exposure and Hearing Conservation 

in U.S. Coal Mines—A Surveillance Report. Journal of Occupational and 

Environmental Hygiene. 2007;4:26-35. 

27. Riedar K. Oestenstad, Melissa W. Norman, Thomas E. Bortón. Efficacy of the 

U.S. Army Policy on Hearing Conservation Program. MILITARY MEDICINE. 

2008;173(10):992-8. 

28. Peggy E. Ross. Hearing Conservation Effectively preventing noise-induced 

hearing loss. PROFESSIONAL SAFETY. 2007:52-29. 

29. Richard L. Berga, William Pickettb c, Marcy Fitz-Randolphd, Steven K. 

Brostee, Mary Jo Knoblochf, Douglas J. Woodg, et al. Hearing conservation 

program for agricultural students: Short-term outcomes from a cluster-

randomized trial with planned long-term follow-up. Preventive Medicine. 

2009;49(6):546-52. 

30. HIND SBIHI, KAY TESCHKE1, YING C. MACNAB, HUGH W. DAVIES. 

An Investigation of the Adjustment of Retrospective Noise Exposure for Use of 

Hearing Protection Devices. Ann Occup Hyg. 2010;54 (3):329-39. 

http://www.occupationalhazards.com/
http://www.anamai.moph.go.th/hearinglossinworkplace.ppt
http://hdl.handle.net/123456789/2132


 

 

103 

31. Erik S. Wallen, Karen B. Mulloy. Computer-based training for safety: 

Comparing methods with older and younger workers. Journal of Safety 

Research. 2006;37:461-7. 

32. Saleh A.Tawfik. Testing the effectiveness of visual aids in chemical safety 

training. Journal of Chemical Health & Safety. 2011;18(2):3-8. 

33. Lombardi DA., Verma SK., Brennan MJ., Perry MJ. Factors influencing worker 

use of personal protective eyewear. Accident Analysis and Prevention. 

2009;41(4):755-62. 

34. OSHA (Occupational Safety and Health Administration). Training 

Requirements in OSHA Standards and Training Guidelines. OSHA 2254 1998 

(Revised) 1998 [March 6, 2012]. Available from: 

http://www.osha.gov/Publications/Osha2254.pdf. 

35. James Roughton, Crutchfeild, Nathan. Job hazard analysis: a guide for 

voluntary compliance and beyond. UK: Butterworth-Heinemann; 2008. 

36. Young Sun KIM, Youn Ho CHO, Oh Jun KWON, Seong Weon CHOI, RHEE 

KY. The Risk Rating System for NIHL. Safe Health Work 2011;2:336-47. 

37. Monique C. J. Leensen, Wouter A. Dreschler. Longitudinal changes in hearing 

threshold levels of noise-exposed construction workers. Int Arch Occup 

Environ Health. 2014. 

38. American Welding Society. Noise 2013 [June 1, 2016]. Available from: 

http://www.aws.org/library/doclib/fs3-201309.pdf. 

39. Health and Safety Authority. Guidelines on Hearing Checks and Audiometry 

Under the Safety, Health and Welfare at Work (General Application) 

Regulations 2007, Control of Noise at Work 2007. 

40. Tracey L. Cekada. Training Needs Assessment:Understanding what employees 

need to know. Professional Safety. 2010;55(3):1-6. 

41. Agrawal Yuri, Platz A. Elizabeth, Niparko K. John. Risk factors for hearing loss 

in US adults: Data from the National Health and Nutrition Examination Survey, 

1999 to 2002. Otology & Neurotology 2009;30:139-45. 

42. American osteopathic association. Hearing Loss and Headphones 2012 [June 

12, 2012]. Available from: http://www.osteopathic.org/osteopathic-

http://www.osha.gov/Publications/Osha2254.pdf
http://www.aws.org/library/doclib/fs3-201309.pdf
http://www.osteopathic.org/osteopathic-health/about-your-health/health-conditions-library/general-health/Pages/headphone-safety.aspx


 

 

104 

health/about-your-health/health-conditions-library/general-

health/Pages/headphone-safety.aspx. 

43. help N. The Decibel Scale 2012 [March 6, 2012]. Available from: 

http://www.noisehelp.com/decibel-scale.html. 

44. Minnesota Pollution Control Agency. Decibel Levels of Common Noise 

Sources 1999 [cited March 6, 2012. Available from: 

http://www.nonoise.org/library/sndbasic/sndbasic.htm#1.2. 

45. Wild DC. , Brewster MJ. , Banerjee AR. Noise-induced hearing loss is 

exacerbated by long-term smoking. Clin Otolaryngol. 2005;December; 

30(6):517-20. 

46. Ferrite S. , Santana V. . Joint effects of smoking, noise exposure and age on 

hearing loss. Journal of Occupational Medicine. 2005;Jan; 55 (1):48-53. 

47. Narlawar UW., Suruse BG., Thakre SS. Hypertension and hearing impairment 

in workers of iron and steel industry. Indian J Physiol Phamacol. 2006;50(1):60-

6. 

48. Sarinne Fox. Audiogram 2012 [Available from: http://www.ahear.com/hearing-

loss.html  

49. OSHA (Occupational Safety and Health Administration). Audiometric test 

rooms 1991 [March 6, 2012]. Available from: 

http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STAND

ARDS&p_id=9739,. 

50. Safe at work. PERSONAL HEARING PROTECTION DEVICES 2012 

[March9, 2012]. Available from: http://www.safe-at-

work.com/SafeAtWork/96-110/96-110l.htm. 

51. Nick P. Blanchard, James W. Thacker. Effective training Systems, Strategies, 

and Practices. New Jercy: Pearson education, Inc; 2007. 

52. Phil Hughes, Ed Ferrett. Introduction to health and safety at work. 5 ed. Italy: 

Elsevier Ltd.; 2011. 

53. Roger Buckley, Jim Caple. The theory&practice of training. (6th ed.). India: 

Replika Press Pvt Ltd.; 2009. 

54. Scott E. Geller. The psychology of safety handbook. USA: CRC Press LLC; 

2001. 

http://www.osteopathic.org/osteopathic-health/about-your-health/health-conditions-library/general-health/Pages/headphone-safety.aspx
http://www.osteopathic.org/osteopathic-health/about-your-health/health-conditions-library/general-health/Pages/headphone-safety.aspx
http://www.noisehelp.com/decibel-scale.html
http://www.nonoise.org/library/sndbasic/sndbasic.htm#1.2
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9739
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9739
http://www.safe-at-work.com/SafeAtWork/96-110/96-110l.htm
http://www.safe-at-work.com/SafeAtWork/96-110/96-110l.htm


 

 

105 

55. Youngmi Kim, Ihnsook Jeong. Predictors of Hearing Protection Behavior 

Among Power Plant Workers. Asian Nursing Research 2010;4 (1):10-8. 

56. OiSaeng Hong, MadeleineJ.Kerr, GaylaL.Poling, Sumitrajit Dhar. 

Understanding andpreventingnoise-induced hearing loss. Disease - a- Month. 

2013;59:110-8. 

57. Perri Timmins, Oliver Granger. OCCUPATIONAL NOISE-INDUCED 

HEARING LOSS IN AUSTRALIA: Overcoming barriers to effective noise 

control and hearing loss prevention August: Safe Work Australia; 2010. 

58. Noordzij M., Tripepi G., Dekker FW., Zoccali C., Tanck MW., Jager KJ. 

Sample size calculations: basic principles and common pitfalls. Nephrol Dial 

Transplant. 2010;25(5):1388-93. 

59. Announcement of the Department of Labour Protection and Welfare on Criteria 

and Method of heat,  light and noise  measurement B.E 2549 (A.D. 2006), 

(2006). 

60. Wichai  Jaturapitr. Audiometry 2014 [June 4, 2016]. Available from: 

http://www.calintertrade.co.th/blog/?p=150  

61. OSHA (Occupational Safety and Health Administration). Occupational noise 

exposure limits 1991 [March 6, 2012]. Available from: 

https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STAN

DARDS&p_id=9735. 

62. Mir Saeed Attarchi, Yasser Labbafinejad, Saber Mohammadi. Contemporary 

exposure to cigarette smoke and noise of automobile manufacturing company 

workers. J Public Health. 2010;June; 18(3):245-9. 

63. Hossein Mahboubi, Shawn Zardouz, Sepehr Oliaei, Deyu Pan, Mohsen 

Bazargan, Hamid R. Djalilian. Noise-induced hearing threshold shift among US 

adults and implications for noise-induced hearing loss: National Health and 

Nutrition Examination Surveys Eur Arch Otorhinolaryngol 2013;270:461-7. 

64. Lie A, Skogstad M, Johnsen TS, Engdahl B, Tambs K. A cross-sectional study 

of hearing thresholds among 4627 Norwegian train and track maintenance 

workers BMJ Open. 2014;4(10). 

http://www.calintertrade.co.th/blog/?p=150
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9735
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9735


 

 

106 

65. Health and Safety Executive. The Control of Noise at Work Regulations 2005 

2005 [Available from: 

http://www.legislation.gov.uk/uksi/2005/1643/regulation/4/made  

66. Catherine Hare. Welding: Health and Safety International; 2005 [June 1, 2016]. 

Available from: http://www.hsimagazine.com/article.php?article_id=586. 

67. NHNES (National Health and Nutrition Examinations Survey ). Audiometry 

Procedures Manual 2009 [June 1, 2016]. Available from: 

https://www.cdc.gov/nchs/data/nhanes/nhanes_09_10/audiometry_09.pdf. 

68. Wish  Banhiran. Audiometric Test 2014 [June 3, 2016]. Available from: 

http://www.si.mahidol.ac.th/sidoctor/e-pl/articledetail.asp?id=758  

69. Albera R., Lacilla M., Piumetto E., Canale A. Noise-induced hearing loss 

evolution: influence of age and exposure to noise. EUROPEAN ARCHIVES 

OF OTO-RHINO-LARYNGOLOGY. 2010;6(5):665-71. 

70. Marlene Escher Boger, Anadergh BarbosaBranco, Áurea Canha Ottoni. The 

noise spectrum influence on Noise-Induced Hearing Loss prevalence in 

workers. Braz J Otorhinolaryngol. 2009;75(3):328-34. 

71. Madbuli H. Noweir, Mohamed A. Zytoon. Occupational exposure to noise and 

hearing thresholds among civilian aircraft maintenance workers. International 

Journal of Industrial Ergonomics. 2013;43 (2013):495-502. 

72. Marlene Escher Boger, Anadergh Barbosa-Branco, Áurea Canha Ottoni. The 

noise spectrum influence on Noise-Induced Hearing Loss prevalence in 

workers. Braz J Otorhinolaryngol. 2009;75 (3):328-34. 

73. Hong O. Hearing loss among operating engineers in American construction 

industry. Int Arch Occup Environ Health. 2005;Aug; 78(7):565-74. 

74. Ologe FE., Akande TM., Olajide TG. Occupational noise exposure and 

sensorineural hearing loss among workers of a steel rolling mill. Eur Arch 

Otorhinolaryngol. 2005;Jul;263(7):618-21. 

75. Rachiotis G., Alexopoulos C., Drivas S. Occupational exposure to noise, and 

hearing function among electro production workers. Auris Nasus Larynx. 

2006;Dec;33(4):381-5. 

76. Pedro M. Arezes, A. Sergio Miguel. Individual Perception of Noise Exposure 

and Hearing Protection in Industry. HUMAN FACTORS. 2005;47 (4):683-92. 

http://www.legislation.gov.uk/uksi/2005/1643/regulation/4/made
http://www.hsimagazine.com/article.php?article_id=586
https://www.cdc.gov/nchs/data/nhanes/nhanes_09_10/audiometry_09.pdf
http://www.si.mahidol.ac.th/sidoctor/e-pl/articledetail.asp?id=758


 

 

107 

77. Annelies Bockstael, Lieve De Bruyne, Bart Vinck, Dick Botteldooren. Hearing 

protection in industry: Companies’ policy and workers’ perception. 

International journal of Industrial Ergonomics. 2013;Nov; 43(6):512-7. 

78. Barbara A. Bohne, Gary W. Harding. NOISE-INDUCED HEARING LOSS 

1999 [June 1, 2016]. Available from: http://oto2.wustl.edu/bbears/noise.htm. 

79. M. Mohammadi Roozbahani, P. Nassiri, Jafari Shalkouhi. Risk assessment of 

workers exposed to noise pollution in a textile plant. Int J Environ Sci Tech. 

2009;6 (4):591-6. 

80. OSHA (Occupational Safety and Health Administration). Recording criteria for 

cases involving occupational hearing loss. 1991 [March 6, 2012]. Available 

from: 

https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STAN

DARDS&p_id=9641. 

81. Mariola Sliwinska- Kowalska. Occupational Neurology 3rd series ed2015. 

82. Piers Dawes, Karen J. Cruickshanks , David R. Moore, Mark Edmondson-Jones 

, Abby McCormack , Heather Fortnum , et al. Cigarette Smoking, Passive 

Smoking, Alcohol Consumption, and Hearing Loss. Journal of the Association 

for Research in Otolaryngology. 2014; August; 15(4) (4):663-74. 

83. Kyoko Nomura, Mutsuhiro Nakao, Takeshi Morimoto. Effect of smoking on 

hearing loss: quality assessment and meta-analysis. Preventive Medicine 

2005;40:138-44. 

 

http://oto2.wustl.edu/bbears/noise.htm
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9641
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9641


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDICES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

109 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix A 

       Questionnaire for screening the subjects 
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Appendix B 

The questionnaire in Thai 
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Inform consent form in Thai, and approved in Thai and English 
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ก ำหนดกำรฝึกอบรม 
เรื่อง “อันตรำยจำกเสียงดัง” 

วันที่ .............เดือน......................ป.ี........................ 
สถานที่.................................. 

08.15 – 08.45 น.  ลงทะเบียน 
08.45 – 09.00 น. กล่าวเปิดการอบรมโดยผู้จัดการบริษัทไทยมารูจูน (จ ากัด) 
09.00 – 09.10 น. ท าแบบทดสอบก่อนอบรม 
09.10 – 10.30 น. บรรยายเร่ือง “อันตรายจากเสียงดัง” 
10.30 – 10.45 น.  พักรับประทานอาหารวา่ง 
10.45 – 11.25 น.  ฝึกปฏิบัติ “การใชป้ลั๊กอุดหูและการดูแลท าความสะอาด” 
11.25 – 12.00 น.  เปิดโอกาสให้ซักถาม 
 

************************* 
ก ำหนดกำรฝึกอบรม 

เรื่อง “กำรใช้ปลั๊กอุดหู” 
วันที่ .............เดือน......................ปี......................... 

สถานที่.................................. 
08.15 – 08.45 น.  ลงทะเบียน 
08.45 – 09.00 น. กล่าวเปิดการอบรมโดยผู้จัดการบริษัทไทยมารูจูน (จ ากัด) 
09.00 – 09.15 น. ชมดีวีดี เร่ือง “การใช้ปลั๊กอุดหู” 
09.15 – 10.00 น.  เปิดโอกาสให้ซักถาม 

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

ก ำหนดกำรฝึกอบรม 
เรื่อง “แนวทำงกำรแก้ไขปัญหำกำรไม่ใช้ปลั๊กอดุหูในกำรท ำงำน” 

วันที่ .............เดือน......................ปี......................... 
สถานที่.................................. 

08.15 – 08.45 น.  ลงทะเบียน 
08.45 – 09.00 น. กล่าวเปิดการอบรมโดยผู้จัดการบริษัทไทยมารูจูน (จ ากัด) 
09.00 – 09.15 น. ชมดีวีดี เร่ือง “แนวทางการแก้ไขปัญหาการไม่ใชป้ลั๊กอุดหูในการท างาน” 
09.15 – 10.00 น.  เปิดโอกาสให้ซักถาม 

 
************************* 
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Appendix E 

The instructional media in Thai 
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คู่มืออันตรายจากเสียงดัง 

   
 
 



 

 

128 

 
 



 

 

129 

 
 



 

 

130 

 
 



 

 

131 

 
 



 

 

132 

 
 



 

 

133 

 
 



 

 

134 

 
 



 

 

135 

 
 



 

 

136 

 
 
 



 

 

137 

 



 

 

138 

 
 
 



 

 

139 

 



 

 

140 

 
 



 

 

141 

 
 



 

 

142 

 
 



 

 

143 

 
 

DVD volume I 

 

 
 

DVD volume II 

 

 
Earplug 

 



 

 

144 

แผนการสอน เร่ือง การป้องกันอันตรายจากเสียงดงั 
1. หัวข้อ การป้องกันอันตรายจากเสียงดัง 

2. วัตถุประสงค์ ภายหลังการเรียนรู้ ผู้รับการอบรมสามารถ 

2.1 อธิบายความหมายของเสียงดังและประเภทของเสียงได้ 

2.2 อธิบายผลกระทบของเสียงดงัตอ่การได้ยินได้ 

2.3 ระบุค่ามาตรฐานระดับเสียงดังตามที่กฎหมายก าหนดได้ 

2.4 อธิบายหลักการป้องกันและควบคุมอันตรายจากเสียงดังได้ 

2.5 อธิบายและสาธติการใส่ปลั๊กอุดหู การท าความสะอาด และการเก็บรักษา ปลั๊กอุดหูได้ 

2.6 วิเคราะห์ปัญหาและสาเหตุของการไม่ใช้ปลั๊กอุดหูพร้อมทั้งน าเสนอวิธีการแก้ไขปัญหาได้ 

3. ระยะเวลา 120 นาท ี
4. สื่อและอุปกรณ์ที่ใช้ 

4.1 เอกสารประกอบการบรรยายเร่ือง การป้องกันอันตรายจากเสียงดัง 

4.2 แบบทดสอบความรู้ก่อนการอบรมเรื่อง การป้องกันอันตรายจากเสียงดัง 

4.3 แบบทดสอบความรู้หลังการอบรม คร้ังที่ 1 เร่ือง การป้องกันอันตรายจากเสียงดัง 

4.4 เครื่องคอมพิวเตอร์และแอลซีดี 

4.5 กระดานไวท์บอร์ดและปากกาไวท์บอร์ด 

4.6 ปากกาส าหรับผู้เข้ารับการฝึกอบรม 

4.7 ปลั๊กอุดหูส าหรับผู้เข้าอบรมแตล่ะคน 

5. ขั้นตอนการเตรียมตัวของวิทยากร 
5.1 ศึกษาแผนการสอนให้เข้าใจ 

5.2 ทบทวนสไลด ์

5.3 ทบทวนเอกสารประกอบค าบรรยาย 

5.4 เตรียมแบบทดสอบความรู้ก่อนการอบรมและหลังการอบรมครั้งที่ 1 
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5.5 เตรียมเครื่องคอมพิวเตอร์และแอลซีดีให้พร้อม 

5.6 เตรียมการสาธิตการใส่ปลั๊กอุดหู 

6. ขั้นตอนการบรรยาย 
ตารางที่ 1. แผนการสอน 
 

ล าดับที ่ หัวข้อ เนื้อหาในสไลด ์ ระยะเวลา 
(นาท)ี 

แนวการอธิบาย 

1.  วัตถุประสงค์
ของการอบรม 

วัตถุประสงค ์
ผู้เข้ารับการอบรมสามารถ 
1. อธิบายความหมายของ
เสียงดังและประเภทของเสียง
ได ้
2. อธิบายผลกระทบของเสียง
ดังต่อการได้ยินได ้
3. ระบุค่ามาตรฐานระดบั
เสียงดังตามที่กฎหมาย
ก าหนดได ้
4. อธิบายหลักการป้องกัน
และควบคุมอันตรายจากเสียง
ดังได ้
5. อธิบายและสาธติการใส่
ปลั๊กอุดหู การท าความสะอาด 
และการเก็บรักษา ปลั๊กอุดหู
ได ้
6. วิเคราะห์ปัญหาและสาเหตุ
ของการไม่ใช้ปลั๊กอุดหูพร้อม
ทั้งน าเสนอวิธีการแก้ไขปัญหา
ได ้

2 -อธิบายให้ผู้อบรม
เข้าใจถึง
วัตถุประสงค์ของ
การอบรม 

2.  ทดสอบความรู้
ก่อนการอบรม 

 10 - แจกแบบทดสอบ
ความรู้ก่อนการ
อบรม 
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- อธิบายถึงเหตุผลที่
ท าการวัดความรู้
ก่อนเรียนเพื่อที่จะ
ได้ทราบถึง
ประสิทธิภาพการ
ฝึกอบรมและ
อธิบายวิธีการท า
แบบทดสอบ โดยให้
กาเคร่ืองหมาย √ 
หน้าข้อที่เห็นว่าถูก 
และกาเคร่ืองหมาย 
X หน้าข้อที่เห็นว่า
ไม่ถูกต้อง และมี
เวลาท า 10 นาท ี

3.  เกริ่นน าเร่ือง
ของการสัมผัส
เสียงดังใน
ชีวิตประจ าวนั
และจากการ
ท างาน 

 3 - ยกตัวอย่างการ
สัมผัสเสียงดังใน
สถานการณ์ตา่งๆ 
ทั้งจาก
ชีวิตประจ าวนัและ
ที่ท างานพร้อมทั้ง
กระตุ้นให้ผู้เข้า
อบรมช่วยน าเสนอ
ตัวอย่างเพิ่มเติม 

4. 1. อธิบาย
ความหมาย
ของเสียงดัง
และประเภท
ของเสียงได ้

- ความหมายของเสียงดัง 
 
 
 
- ประเภทของเสียง 

10 เสียงดัง หมายถึง 
เสียงซึ่งไม่เปน็ที่
ต้องการของคน
เพราะท าให้เกิดการ
รบกวนการรับรู้
เสียงที่ต้องการหรือ
ความเงียบ และ
เป็นเสียงที่เปน็
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อันตรายต่อการได้
ยิน 
ประเภทของเสียง
แบ่งตามลักษณะ
การเกิดเสียงได้ 3 
ลักษณะ  
1. เสียงดัง
แบบต่อเนื่อง เป็น
เสียงดังที่เกิดขึ้น
อย่างต่อเนื่อง แบ่ง
ออกเป็น 2 ลักษณะ 
คือ 
1.1 เลียงดัง
ต่อเนื่องแบบคงที่ 
เป็นลักษณะเสยีงดัง
ต่อเนื่องที่มีระดับ
เสียง เปลี่ยนแปลง
เล็กน้อย เช่น เสียง
จากเคร่ืองทอผ้า 
เครื่องปั่นด้าย เสียง
พัดลม เป็นตน้ 
1.2 เสียงดัง
ต่อเนื่องที่ไม่
คงที่  เป็นลักษณะ
เสียงดังต่อเนื่องที่มี 
ระดับเลียง
เปลี่ยนแปลง
มาก  เช่น เสียงจาก
เลื่อยวง
เดือน    เครื่อง
เจียร    เป็นต้น 
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2. เสียงดังเปน็
ช่วงๆ เปน็เสียงที่ดงั
ไม่ต่อเนื่อง มีความ
เงียบหรีอเบากว่า
เป็นระยะๆ สลบัไป
มา เช่น เสียงเคร่ือง
ปั๊ม/อัดลม เสียง
จราจร เสียง
เครื่องบินที่บินผ่าน
ไปมา เป็นตน้ 
3. เสียงดังกระทบ 
หรือ กระแทก เป็น
เสียงที่เกิดขึ้นและ
สิ้นสุดอยา่งรวดเร็ว 
ในเวลาน้อยกว่า 1 
วินาที มีการ
เปลี่ยนแปลงของ
เสียงมาก เช่น เสียง
การตอกเสาเข็ม 
การปั๊มชิ้นงาน การ
ทุบเคาะอย่างแรง 
เป็นต้น 

-อธิบายประกอบ
ภาพจากสไลด์ที่ 2-
6 
- เปิดโอกาสให้
ซักถาม 

5.  2. อธิบาย
ผลกระทบของ

อันตรายจากเสียงดงั 10 เสียงดังท าให้เกิด
อันตรายต่อสุขภาพ 
ดังนี ้
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เสียงดังต่อการ
ได้ยินได ้
 

1. ท าให้สูญเสียการ
ได้ยิน ได้แก่ 
สูญเสียการได้ยนิ
แบบชั่วคราว 
สูญเสียการได้ยนิ
แบบถาวร 
2. ผลต่อสุขภาพ 
ได้แก่ ท าให้คลื่นไส ้
หัวใจเต้นเร็วและ
แรง ความดันโลหิต
สูง ทางเดินอาหาร
เคลื่อนไหวได้
น้อยลง 
3. ผลต่อความ
ปลอดภัย ได้แก ่
รบกวนการพูด
สนทนา กลบเสยีง
สัญญาณตา่งๆอาจ
ท าให้เกิดอุบัติเหตุ
ขึ้น 
-อธิบายประกอบ
ภาพจากสไลด์ที่ 7-
9 
- เปิดโอกาสให้
ซักถาม 

6. 3. ระบุค่า
มาตรฐาน
ระดับเสียงดัง
ตามที่กฎหมาย
ก าหนดได ้
 

-ค่ามาตรฐานระดบัเสียงดัง
ตามที่กฎหมายก าหนด 
 
 
 
 

5 1. นายจ้างต้อง
ควบคุมระดับเสียง
ที่ลูกจ้างได้รับเฉลี่ย
ตลอดเวลาการ
ท างานในแตล่ะวนัมิ
ให้เกินมาตรฐานที่
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ก าหนดไว้ เชน่ ถ้า
ท างาน ไม่เกิน 8 
ชั่วโมงการท างาน 
ลูกจ้างจะต้องได้รับ
สียงเฉลี่ยไม่เกิน 90 
เดซิเบลเอ 
2. ในบริเวณสถาน
ประกอบกิจการที่มี
ระดับเสียงกระทบ
หรือเสียงกระแทก  
เกิน140 เดซิเบลเอ 
หรือมีปริมาณเสียง
สะสมของเสียง
กระทบหรือเสียง
กระแทก 
เกินมาตรฐานที่
ก าหนดไว ้นายจา้ง
ต้องให้ลูกจ้างหยุด
ท างานจนกว่าจะได้
ปรับปรุงหรือแก้ไข
ระดับเสียง 
3. ภายในสถาน
ประกอบกิจการที่
สภาวะการท างานมี
ระดับเสียงทีลู่กจ้าง
ได้รับ 
เกินมาตรฐานที่
ก าหนด ให้นายจา้ง
ด าเนินการปรับปรุง
หรือแก้ไขสิ่งที่เป็น
ต้น 



 

 

151 

ล าดับที ่ หัวข้อ เนื้อหาในสไลด ์ ระยะเวลา 
(นาท)ี 

แนวการอธิบาย 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-โครงการอนุรักษ์การได้ยิน 

ก าเนิดของเสียง
หรือทางผ่านของ
เสียงหรือการ
บริหารจัดการ
เพื่อให้มีระดับเสียง
ที่ลูกจ้างได้รับอยู่ไม่
เกิน 
มาตรฐานที่ก าหนด 
4. ในกรณียัง
ด าเนินการปรับปรุง
หรือแก้ไขไม่ได้ 
นายจา้งต้องจัดให้
ลูกจ้างสวมใส่
อุปกรณ์คุ้มครอง
ความปลอดภัยสว่น
บุคคลตามที่ก าหนด 
ตลอดเวลาที่ท างาน 
เพื่อลดเสียงให้อยู่
ในระดับทีไ่ม่เกิน
มาตรฐานที่ก าหนด 
5. ในบริเวณที่มี
ระดับเสียงเกิน
มาตรฐานที่ก าหนด 
นายจา้งต้องจัดให้มี
เครื่องหมายเตือน
ให้ใช้อุปกรณ์
คุ้มครองความ
ปลอดภัยส่วน
บุคคลติดไว้ให้
ลูกจ้างเห็นไดโ้ดย
ชัดเจน  
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6.ในกรณีที่สภาวะ
การท างานในสถาน
ประกอบกิจการมี
ระดับเสียงทีลู่กจ้าง
ได้รับเฉลี่ย 
ตลอดระยะเวลา
การท างาน8ชั่วโมง
ตั้งแต่ 85 เดซิเบล
เอขึ้นไป ให้นายจา้ง
จัดท าโครงการ
อนุรักษ์การได้ยินใน
สถานประกอบ
กิจการ 
7. ให้นายจ้างจัดท า
โครงการอนุรักษ์
การได้ยินในสถาน
ประกอบกิจการ
เป็นลายลักษณ์
อักษร ซึ่งอย่างน้อย
ต้องมีรายละเอียด
เก่ียวกับรายการ
ดังนี้  
1) นโยบายการ

อนุรักษ์การได้

ยิน 

2) การเฝ้าระวัง

เสียงดัง โดย

การตรวจวัด
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เสียงอย่างน้อย

ปีละ 1 ครั้ง 

และการจัดท า 

แผนผังเสน้

เสียง 

3) การเฝ้าระวัง

การได้ยิน โดย

การตรวจวัด

การได้ยินอย่าง

น้อยปีละ 1 

คร้ัง 

4) หน้าที่ความ

รับผิดชอบของ

ผู้ที่เก่ียวข้อง  

8. หากผลการ
ทดสอบสมรรถภาพ
การได้ยินพบว่า
ลูกจ้างสูญเสยีการ
ได้ยินที่หูข้างใดข้าง
หนึ่งตั้งแต ่15 เดซิ
เบลขึ้นไป ที่ความถี่
ใดความถี่หนึ่ง ให้
นายจา้งจัดให้มี
มาตรการป้องกัน
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อันตรายอย่างหนึ่ง
อย่างใดแก่ลูกจ้าง 
ดังนี ้
1) จัดให้ลูกจ้างสวม
ใส่อุปกรณ์คุ้มครอง
ความปลอดภัยสว่น
บุคคลที่สามารถลด
ระดับเสียง 
ที่ลูกจ้างได้รับเฉลี่ย
ตลอดระยะเวลา
การท างาน 8ชั่วโมง
เหลือน้อยกว่า 85 
เดซิเบลเอ 
2) เปลี่ยนงานให้
ลูกจ้าง หรือ
หมุนเวียนสลบั
หน้าที่ระหว่าง
ลูกจ้างด้วยกนั
เพื่อให้ระดับเสียงที่
ลูกจ้างได้รับเฉลี่ย
ตลอดระยะเวลา
การท างาน 8ชั่วโมง
น้อยกว่า 85 เดซิ
เบลเอ 
-อธิบายประกอบ
ภาพจากสไลด์ที่ 
10-19 
- เปิดโอกาสให้
ซักถาม 

7.  4. อธิบาย
หลักการ

-หลักการป้องกันและควบคุม
อันตรายจากเสียงดงั 

15 การป้องกันและ
ควบคุมอันตราย
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ป้องกันและ
ควบคุม
อันตรายจาก
เสียงดังได ้

จากเสียงดัง
โดยทั่วไปจะเน้นที่
การป้องกันและ
ควบคุมเสียงโดยใช้
หลัก 3 ประการ 
ดังนี ้
1. การป้องกันและ
ควบคุมที่แหล่งหรือ
ต้นตอของเสียง  
อาจท าได้โดยการ
ปรับปรุง
เปลี่ยนแปลงและ
บ ารุงรักษา
เครื่องจักรเครื่องมือ
ที่เป็นต้นก าเนิด
เสียงเพื่อให้มีความ
ดังน้อยที่สุด เชน่ 
จัดหาวัสดุรอง
เครื่องจักรมิให้เกิด
การกระทบหรือ
สัมผัสกับพืน้โรงงาน 
ซื้อเครื่องจักรใหม่ที่
มีเสียงเบา หรือซ่อม
บ ารุงหรือ
บ ารุงรักษา
เครื่องจักรให้มี
สภาพดีอยู่เสมอ 
ขันน็อตหรือสกรูที่
หลวมให้แน่นหรือ
อาจท ากล่องครอบ
แหล่งเสียง 
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2.การป้องกันและ
ควบคุมที่ทางที่เสียง
ผ่านไปยงัพนักงาน 
อาจท าได้โดยใช้
วัสดุกั้นระหว่าง
แหล่งเสียงกับตัว
พนักงาน หรือจัดให้
พนักงานอยู่ห่าง
แหล่งเสียงให้มาก
ที่สุด หรือใช้วัสดุดูด
ซับเสียงบผุนัง
ป้องกันการสะท้อน
ของเสียง หรือให้มี
ห้องพิเศษกั้นแยก
เฉพาะส าหรับ
พนักงานท างาน 
3.การป้องกันและ
ควบคุมที่ตัว
ผู้ปฏิบัตงิานเอง  
อาจท าได้โดยการใช้
ปลั๊กลดเสียงหรือที่
ครอบหูลดเสียง ซึ่ง
ก็มีข้อดีและ
ข้อจ ากัดต่างกัน แต่
ควรใช้เป็น
มาตรการสุดทา้ย 
เว้นเสียว่าไม่
สามารถแก้ไขหรือ
ควบคุมโดยวิธีการ
อ่ืนใด อย่างไรก็ตาม
หากจ าเป็นต้องให้
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ผู้ปฏิบัตงิานใช้
อุปกรณ์ดังกล่าว
จะต้องให้การอบรม
แก่ผู้ปฏิบัติงานก่อน
เสมอ นอกจากนี้
ควรจัดให้มีการ
ทดสอบสมรรถภาพ
การได้ยินของหูใน
ผู้ปฏิบัตงิานที่
เก่ียวข้องกับเสียงดัง 
นับตั้งแต่การ
ทดสอบตั้งแต่เริ่ม
เข้าท างานและ
ทดสอบเป็นระยะๆ
เพื่อทราบการ
เปลี่ยนแปลงการได้
ยินของผู้ปฏิบตัิงาน 
-อธิบายประกอบ
ภาพจากสไลด์ที่ 
20-33 
- วิทยากรกระตุ้นให้
ผู้อบรมเสนอ
ความเห็นเก่ียวกับ
วิธีการควบคุม
ป้องกันเสียงวิธีอื่นๆ 
- เปิดโอกาสให้
ซักถาม 

7. 5. อธิบายและ
สาธิตการใส่
ปลั๊กอุดหู การ
ท าความ

-วิธีการใส่ปลั๊กอุดหู การท า
ความสะอาด และการเก็บ
รักษาปลั๊กอุดหูได ้
 

15 - วิธีการใส่ปลั๊กอุดหู 
1. ใช้มืออ้อมผ่าน
หลังศีรษะมาดึงใบหู
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ล าดับที ่ หัวข้อ เนื้อหาในสไลด ์ ระยะเวลา 
(นาท)ี 

แนวการอธิบาย 

สะอาดและ
การเก็บรักษา 
ปลั๊กอุดหูได ้
 

ฝั่งตรงข้ามที่จะใส่
ปลั๊กอุดหู  
2. ใช้มือฝั่งเดียวกับ
หูข้างที่จะใส่ปลั๊ก
อุดหูสวมปลั๊กอุดหู
เข้าไปในรูหูจน
เกือบมิดหรือรู้สึกว่า
แน่นพอดีไม่แน่น
มากเกินไป  
3. ปฏิบัติแบบ
เดียวกันกับหูอีกข้าง
หนึ่ง 
ตัวอย่าง: ถ้าจะใส่
ปลั๊กอุดหูข้างซ้าย 
ต้องใช้มือขวาอ้อม
ผ่านหลงัศีรษะมา
ดึงใบหูข้างซ้าย 
ในขณะที่มือซ้าย
สวมปลั๊กอุดหูเข้าไป
ในรูหูให้แน่นพอดี 
ถ้าปลั๊กอุดหูท าจาก
โฟมให้บีบปลั๊กอุดหู
ให้มีขนาดเล็ก
ก่อนที่จะสวมใส่เข้า
ไปในรูหูแต่ถ้าท า
จากพลาสติกหรือ
ซิลิโคนไม่ต้องบบี 
ให้สวมใส่เข้าไปในรู
หูได้เลย 
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ล าดับที ่ หัวข้อ เนื้อหาในสไลด ์ ระยะเวลา 
(นาท)ี 

แนวการอธิบาย 

- การท าความ
สะอาดและการเก็บ
รักษาปลั๊กอุดหู 
1. หลังการใช้งาน
ให้ใช้ผ้าสะอาดชุบ
น้ าสบู่อ่อนๆเช็ดท า
ความสะอาดให้ทั่ว
ปลั๊กอุดหู 
2. จากนั้นใช้ผา้
สะอาดชบุน้ าเปลา่
เช็ดท าความสะอาด
น้ าสบู่ออกจากปลั๊ก
อุดหู 
3. ใช้ผ้าแห้งสะอาด
เช็ดปลั๊กอุดหูให้
แห้งสนิท 
4. เก็บปลั๊กอุดหูที่
ท าความสะอาด
แล้วไว้ในกล่องให้
มิดชิด 
 
-อธิบายประกอบ
ภาพจากสไลด์ที่ 
34-35 
- วิทยากรสาธิตการ
ใส่ปลั๊กอุดหู 
การท าความสะอาด 
และการเก็บรักษา
ปลั๊กอุดหูและให้ผู้
เข้าอบรมทุกคน
ปฏิบัติตาม 
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ล าดับที ่ หัวข้อ เนื้อหาในสไลด ์ ระยะเวลา 
(นาท)ี 

แนวการอธิบาย 

- เปิดโอกาสให้
ซักถาม 

8. 6. วิเคราะห์
ปัญหาและ
สาเหตุของการ
ไม่ใช้ปลั๊กอุดหู
พร้อมทั้ง
น าเสนอวิธีการ
แก้ไขปัญหาได ้

- ให้ผู้เข้าอบรมวิเคราะห์
ปัญหาและสาเหตุของการไม่
ใช้ปลั๊กอุดหูพร้อมทั้งน าเสนอ
วิธีการแก้ไขปัญหา 

35 นาท ี - วิทยากรแบ่งกลุ่ม
ผู้เข้าอบรมเป็น
กลุ่มๆ ละ3-4 คน 
แล้วให้ผู้เข้ารับการ
อบรมแต่ละกลุ่ม
ประชุมระดมความ
คิดเห็นเป็นเวลา 20 
นาที แล้วน าเสนอที่
หน้าห้อง กลุ่มละ 5 
นาท ี
- วิทยากรสรุป
ปัญหาและสาเหตุ
ของการไม่ใส่ปลั๊ก
อุดหูและสรุป
วิธีการแก้ไขปัญหา
ที่ผู้เข้าอมรม
น าเสนอ 
- เปิดโอกาสให้
ซักถาม 

9.  สรุปผลการ
อบรม 

 5 วิทยากรสรุปเนื้อหา
สาระของการอบรม
ทั้งหมด 
- เปิดโอกาสให้
ซักถาม 

10. ทดสอบความรู้
ก่อนการอบรม
คร้ังที่ 1 

 10 แจกแบบทดสอบ
ความรู้หลังการ
อบรม 
- อธิบายถึงเหตุผลที่
ท าการวัดความรู้
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ล าดับที ่ หัวข้อ เนื้อหาในสไลด ์ ระยะเวลา 
(นาท)ี 

แนวการอธิบาย 

หลังการอบรม
เพื่อที่จะได้ทราบถึง
ประสิทธิภาพการ
ฝึกอบรมและ
อธิบายวิธีการท า
แบบทดสอบ โดยให้
กาเคร่ืองหมาย √ 
หน้าข้อที่เห็นว่าถูก 
และกาเคร่ืองหมาย 
X หน้าข้อที่เห็นว่า
ไม่ถูกต้อง และมี
เวลาท า 10 นาท ี
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แบบประเมินผลควำมรู้ก่อนกำรอบรม 
โปรดกาเครื่องหมาย √ หน้าข้อที่เห็นว่าถูก และกาเคร่ืองหมาย X หน้าข้อที่เห็นว่าไม่ถูกต้อง โดยมี

ระยะเวลาในการท า 10 นาที 
……….1. เสียงดังหมายถึงเสียงทีไ่ม่ต้องการซึ่งรบกวนการได้ยนิเสียงที่ต้องการฟัง 
……….2. เสียงการปั๊มชิ้นงานเปน็เสียงที่ดังต่อเนื่อง 
……….3. เสียงดังท าให้สูญเสียการได้ยินแบบชั่วคราว 
……….4. เพื่อไม่ให้ง่วงนอนเพราะที่ท างานมีเสียงดัง จะใชป้ลั๊กอุดหูเพื่อลดเสียงดัง 
……….5. ถ้าในที่ท างานมีเสียงดงั 90 เดซิเบลเอ จะท างานในบรเิวณนั้นไดไ้ม่เกิน 12 ชั่วโมง หากไม่ใช้ 
อุปกรณ์ป้องกันเสียง 
……….6. กรณีที่พนักงานได้รับเสียงเฉลี่ยตลอดระยะเวลาการท างาน 8 ชั่วโมงตั้งแต่ 85 เดซิเบลเอขึ้นไป  
โรงงานต้องด าเนนิการจัดท าโครงการอนุรักษ์การได้ยิน 
……….7. หลักการควบคุมป้องกันเสียงดังในที่ท างานมี 2 ประการ คือ การควบคุมป้องกันที่แหล่งก าเนิด 
เสียงและที่ตัวบุคคล 
……….8. การใช้ปลั๊กอุดหูเป็นการควบคุมป้องกันเสียงที่ตวับุคคล  
 ……….9. ถ้าต้องการใส่ปลั๊กอุดหูที่หูขวา ให้ใช้มือขวาดึงใบหูขวาไปขา้งหลัง แลว้ใช้มือซ้ายจบัปลั๊กอุดหูใส่ 
เข้าไปในรูหูขวาให้แน่นพอด ี
……….10. ท าความสะอาดปลั๊กอุดหูโดยใช้ผ้าสะอาดชุบน้ าสบู่อ่อนๆเช็ดท าความสะอาด จากนัน้ใช้ผา้ชบุ 
น้ าเปลา่เช็ดและใช้ผา้แห้งเช็ดให้แห้งสนิทก่อนเก็บไว้ในกล่อง 
 
เฉลย  1. √    2. X   3. √ 4. X 5. X 6. √ 7. X 8. √ 9. X 10. √ 
 
 

************************************ 
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แบบประเมินผลควำมรู้หลังกำรอบรมครั้งที่ 1 
 

โปรดกาเครื่องหมาย √ หน้าข้อที่เห็นว่าถูก และกาเคร่ืองหมาย X หน้าข้อที่เห็นว่าไม่ถูกต้อง โดยมี
ระยะเวลาในการท า 10 นาที 
……….1. เสียงดังท าให้สูญเสียการได้ยินแบบชั่วคราว 
……….2. เสียงการปั๊มชิ้นงานเปน็เสียงที่ดังต่อเนื่อง 
……….3. เสียงดังหมายถึงเสียงทีไ่ม่ต้องการซึ่งรบกวนการได้ยนิเสียงที่ต้องการฟัง 
……….4. เพื่อไม่ให้ง่วงนอนเพราะที่ท างานมีเสียงดัง จะใชป้ลั๊กอุดหูเพื่อป้องกันเสียงดัง 
……….5. กรณีที่พนักงานได้รับเสียงเฉลี่ยตลอดระยะเวลาการท างาน 8 ชั่วโมงตั้งแต่ 85 เดซิเบลเอขึ้นไป  
โรงงานต้องด าเนนิการจัดท าโครงการอนุรักษ์การได้ยิน 
……….6. ถ้าต้องการใส่ปลั๊กอุดหูที่หูขวา ให้ใช้มือขวาดึงใบหูขวาไปข้างหลงั แล้วใช้มือซ้ายจับปลัก๊อุดหูใส่ 
เข้าไปในรูหูขวาให้แน่นพอด ี
……….7. หลักการควบคุมป้องกันเสียงดังในที่ท างานมี 2 ประการ คือ การควบคุมป้องกันที่แหล่งก าเนิด 
เสียงและที่ตัวบุคคล 
……….8. การใช้ปลั๊กอุดหูเพื่อลดเสียงดัง เป็นการควบคุมป้องกนัเสียงที่ตัวบุคคล 
……….9. ท าความสะอาดปลั๊กอุดหูโดยใช้ผ้าสะอาดชุบน้ าสบู่อ่อนๆเช็ดท าความสะอาด จากนั้นใช้ผ้าชุบ 
น้ าเปลา่เช็ดและใช้ผา้แห้งเช็ดให้แห้งสนิทก่อนเก็บไว้ในกล่อง 
……….10. ถ้าในที่ท างานมีเสียงดัง 90 เดซิเบลเอ จะท างานในบริเวณนั้นได้ไม่เกิน 12 ชั่วโมง หากไม่ใช ้
อุปกรณ์ป้องกันเสียง 
 
เฉลย  1. √    2. X   3. √ 4. X 5. √ 6. X 7. X 8. √ 9. √ 10. X 
 

************************************ 
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แบบประเมินผลควำมรู้หลังกำรอบรมครั้งที่ 2  
 

โปรดกาเครื่องหมาย √ หน้าข้อที่เห็นว่าถูก และกาเคร่ืองหมาย X หน้าข้อที่เห็นว่าไม่ถูกต้อง โดยมี
ระยะเวลาในการท า 10 นาที 
……….1. หลักการควบคุมป้องกันเสียงดังในที่ท างานมี 2 ประการ คือ การควบคุมป้องกันที่แหล่งก าเนิด 
เสียงและที่ตัวบุคคล 
……….2. เพื่อไม่ให้ง่วงนอนเพราะที่ท างานมีเสียงดัง จะใชป้ลั๊กอุดหูเพื่อป้องกันเสียงดัง 
……….3. เสียงดังท าให้สูญเสียการได้ยินแบบชั่วคราว 
……….4. เสียงดังหมายถึงเสียงทีไ่ม่ต้องการซึ่งรบกวนการได้ยนิเสียงที่ต้องการฟัง 
……….5. เสียงการปั๊มชิ้นงานเปน็เสียงที่ดังต่อเนื่อง 
……….6. ถ้าต้องการใส่ปลั๊กอุดหูที่หูขวา ให้ใช้มือขวาดึงใบหูขวาไปข้างหลงั แล้วใช้มือซ้ายจับปลัก๊อุดหูใส่ 
เข้าไปในรูหูขวาให้แน่นพอด ี
……….7. ท าความสะอาดปลั๊กอุดหูโดยใช้ผ้าสะอาดชุบน้ าสบู่อ่อนๆเช็ดท าความสะอาด จากนั้นใช้ผ้าชุบ 
น้ าเปลา่เช็ดและใช้ผา้แห้งเช็ดให้แห้งสนิทก่อนเก็บไว้ในกล่อง 
……….8. กรณีที่พนักงานได้รับเสียงเฉลี่ยตลอดระยะเวลาการท างาน 8 ชั่วโมงตั้งแต่ 85 เดซิเบลเอขึ้นไป  
โรงงานต้องด าเนนิการจัดท าโครงการอนุรักษ์การได้ยิน 
……….9. การใช้ปลั๊กอุดหูเพื่อลดเสียงดัง เป็นการควบคุมป้องกนัเสียงที่ตัวบุคคล 
……….10. ถ้าในที่ท างานมีเสียงดัง 90 เดซิเบลเอ จะท างานในบริเวณนั้นได้ไม่เกิน 12 ชั่วโมง หากไม่ใช ้
อุปกรณ์ป้องกันเสียง 
 
เฉลย  1. X    2. X   3. √ 4. √ 5. X 6. X 7. √ 8. √ 9. √ 10. X 
 

************************************ 
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บทวีดิทัศน์ 

บทวีดิทัศน์ชุดที่ 1  

รายการวีดิทัศน์ให้ความรู้ เรื่อง การใช้ปลั๊กอุดหูเพื่อป้องกันอันตรายจากเสียงดงั 

รายการวีดิทัศนน์ี้เป็นส่วนหนึง่ของการศึกษาเร่ืองประสิทธิภาพของโปรแกรมการปกป้องการไดย้ินของ

พนักงานในโรงงานผลิตชิ้นส่วนยานยนต์ จังหวัดพระนครศรีอยุธยา 

ตำรำงที่ 2 บทวีดิทัศน์ชุดที่ 1  

ล ำดับ ภำพ เสียง เวลำ 

1 ไตเติ้ลรายการ 

ภาพการท างานในโรงงานผลิตรถยนต์ 

ระดับความดงัของเสียงในสายการผลิต 

วิทยาลัยวิทยาศาสตร์สาธารณสขุ  

จุฬาลงกรณ์มหาวทิยาลัย 

                         เสนอ 

รายการวีดิทัศน์ให้ความรู ้

เร่ือง การใช้ปลั๊กอุดหูเพื่อป้องกัน

อันตรายจากเสียงดงั 

รายการวีดิทัศนน์ี้เป็นส่วนหนึง่ของ 

การศึกษาเร่ืองประสิทธิภาพของ

โปรแกรมการปกป้องการได้ยนิของ

พนักงานในโรงงานผลิตชิ้นส่วนยานยนต์ 

จังหวัดพระนครศรีอยุธยา 

ดนตรีประจ ำรำยกำร 
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ล ำดับ ภำพ เสียง เวลำ 

โดยนางสาวอภิรดี   ศรีโอภาส 

 

ผู้ช่วยศาสตราจารย์ ดร.วัฒนส์ิทธิ์  ศิริวงศ์      

อาจารย์ที่ปรึกษาหลัก 

รองศาสตราจารยส์ราวุธ  สธุรรมาสา 

อาจารย์ที่ปรึกษาร่วม 

รองศาสตราจารยส์ราวุธ  สธุรรมาสา 

รองศาสตราจารย์ ดร.วรางคณา  จันทร์

คง 

รองศาสตราจารย์ ดร.อุทัยทิพย ์ เจี่ย

วิวรรธน์กุล 

ผู้เชี่ยวชาญตรวจสอบเนื้อหา 

 

นางสาวอภิรดี   ศรีโอภาส 

บทโทรทัศน ์

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 น าเข้าสู่รายการชี้ให้เห็นความส าคัญของ

อันตรายจากเสียงดงัและการป้องกันเสียง

ดัง 

Stock shot สภาพแวดล้อมในการ

ท างาน อุตสาหกรรมรถยนต์ โรงงาน

บรรยำย 

การท างานในชีวิตประจ าวนัของคนเรา

นั้น จะต้องสัมผสัสิ่งแวดล้อมในการ

ท างานที่แตกตา่งกันไปท าให้

ผู้ปฏิบัตงิานมีโอกาสสัมผัสปัจจยัที่เป็น
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หลอมเหล็ก งานอ๊อกเชื่อมบัดกรีที่เกิด

แสง 

 

 

วีดิโองานปั๊มแผน่เหล็ก/ 

แผนกเชื่อมในยานยนต ์

 

 

 

 

 

ภาพการตรวจวัดเสียง 

 

 

ภาพการตรวจการได้ยนิ 

 

 

 

 

วีดิโอการท างานในแผนกเชื่อม 

 

อันตรายและได้รับผลกระทบต่อ

สุขภาพหรือเกิดโรคอันเนื่องมาจากการ

ท างานแตกต่างกันตามประเภทของ

กิจการและ ลักษณะงานของ

ผู้ปฏิบัตงิานแต่ละคน 

 

เสียงดังเป็นปัญหาที่พบได้บ่อยในการ

ท างานในโรงงานอุตสาหกรรมต่างๆ 

โดยเฉพาะโรงงานผลติชิน้ส่วนยานยนต์

ซึ่งมีกระบวนการผลิตที่ก่อให้เกิดเสียง

ดัง 

เช่นแผนกเชื่อมซึ่งมีเสียงดังจากการ

เชื่อมชิ้นงาน เสียงชิ้นงานกระแทกกัน

ตลอดระยะเวลาการท างาน ซึง่จากการ

ตรวจวัดระดับเสียงดังในสิง่แวดล้อม

การท างานพบว่าระดบัเสียงดงัเกินค่า

มาตรฐานคือ มากกวา่85 เดซิเบลเอใน

การท างาน 8 ชั่วโมงซึ่งจะต้องจดัท า

โครงการอนุรักษ์การได้ยินตามที่

กฎหมายก าหนด และจากการตรวจ

การได้ยิน พบว่าพนักงานบางสว่นที่



 

 

168 

ล ำดับ ภำพ เสียง เวลำ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ภาพการป้องกันเสียงที่แหล่งก าเนิด 

/แผ่นกั้นเสียง / ที่ครอบหู /ปลัก๊อุดหู 

ท างานมาเป็นเวลานานหลายปี จะมีผล

การตรวจการได้ยินที่ผิดปกติ 

 

การสัมผัสเสียงที่มีความดงัมากใน

ระยะเวลาไม่นาน อาจท าให้เกิดการ

สูญเสียการได้ยนิแบบชั่วคราว แต่ถ้า

หากสัมผัสเสียงดงัมากเปน็ระยะ

เวลานานอาจท าให้เกิดการสูญเสียการ

ได้ยินแบบถาวรซึ่งจะไม่มโีอกาส

กลับคืนสูส่ภาพปกติ และไม่มีทางรักษา

หายได้ นอกจากนี้การสัมผสัเสียงดัง มี

ผลท าให้เกิดการเปลี่ยนแปลงการ

ท างานของร่างกาย เช่นการท างานของ

ระบบหัวใจและหลอดเลือด ตลอดจน

อาจส่งผลกระทบให้เกิดความเครียด

ทางดา้นจิตใจ นอกจากนี้ ยังพบว่า 

เสียงดังท าให้เกิดการรบกวนการพูด 

การสื่อความหมายและกลบเสียง

สัญญาณตา่งๆ ซึ่งจะสง่ผลให้เกิด

อุบัติเหตุจากการท างานได้ ดังนัน้จึงมี

ความจ าเปน็ที่จะต้องควบคุมป้องกัน
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อันตรายจากเสียงดงัโดยมีหลักในการ

พิจารณาควบคุมป้องกันอันตรายจาก

เสียงดัง 3 ประการ คือ การควบคุม

ป้องกันที่แหล่งก าเนิดเสยีงให้ต่ ากว่า 

85 เดซิเบลเอ การควบคุมหรือลด

ระดับเสียงทีท่างผ่านระหว่าง

แหล่งก าเนิดเสียงไปยังคน โดย

พิจารณาการสง่ผา่นเสียงว่ามาทางใด 

เช่น การท าก าแพงกั้นเสียงและหาก

มาตรการการควบคุมป้องกันเสยีงที่

แหล่งก าเนิดและทางผ่านของเสียงไม่

เพียงพอก็ต้องเพิ่มการควบคุมป้องกัน

เสียงที่ตัวผู้รับเสยีงโดยการใส่ทีค่รอบหู

หรือปลั๊กอุดหู 

 บรรยากาศของการท างานใน 

โรงงานผลิตชิ้นส่วนยานยนต์ จงัหวัด

พระนครศรีอยุธยา 

รายการในวันนี้จะพาทา่นไปพบกับ 

การให้ความรู้เรื่องวิธีการใส่ปลั๊กอุดหูที่

ถูกต้องกับผู้ปฏิบัติงานที่ท างานสัมผัส

กับเสียงดัง ซึ่งเปน็ส่วนหนึ่งของ

การศึกษาเร่ืองประสิทธิภาพของ

โปรแกรมการปกป้องการได้ยนิของ
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พนักงานในโรงงานผลิตชิ้นส่วนยาน

ยนต์ จังหวัดพระนครศรีอยุธยากันค่ะ 

3. 

 

ฉากที่1 

สายการผลิตงานเชื่อมที่มีเสียงดงั 

การท างานของพนักงานทีไ่ม่ใชป้ลั๊กอุดหู

และที่ใชป้ลั๊กอุดหู 

ฉายภาพสายการผลิตงานเชื่อมที่มีเสียง
ดังและเนน้ไปที่ตัวพนักงานที่ท างาน
โดยเน้นภาพพนักงานที่ไม่ใชป้ลัก๊อุดหู
และที่ใชป้ลั๊กอุดหู 
 

1 

4 Key.ตัวอักษร โดยมีข้อความ 08.15 – 

08.30 น. บนภาพ 

 

มีข้อความ 08.15 – 08.30 น. บนภาพ  
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5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. 

 

ฉากที่2. 

ประชุมกลุ่มย่อยพนักงาน 4 คน ก่อน 

เข้าท างานในตอนเชา้ โดยจป.วชิาชพี 2 

คนยืนหันหนา้เข้าหาพนักงาน 4 คน และ

พนักงานยืนเรียงหนา้กระดาน 

การสนทนาในเร่ืองของอันตรายจากเสียง

ดังท าให้เกิดการสูญเสียการได้ยนิ 

 

การถาม-ตอบ 

 

เข้าท างานในตอนเชา้ โดยจป.วชิาชพี 2 

คนยืนหันหนา้เข้าหาพนักงาน 4 คน และ

พนักงานยืนเรียงหนา้กระดาน 

การสนทนาในเร่ืองของอันตรายจากเสียง

ดังท าให้เกิดการสูญเสียการได้ยนิ 

การถาม-ตอบ 

 

จป.วิชาชีพคนที่ 1พูดถึงวิธีป้องกันไม่ให้หู

ของเราได้รับอันตรายจากการท างาน 

 

 

- จป.วิชาชีพ 2 คนยนืประชุมกลุ่มย่อย

พนักงาน 4 คน ก่อนเข้าท างานในตอน

เช้า โดยจป.วิชาชีพยนืหันหนา้เข้าหา

พนักงาน 4 คน และพนักงานยนืเรียง

หน้ากระดาน 

- จป.วิชาชีพคนที่ 1อธิบายสั้นๆในเร่ือง

ของอันตรายจากเสียงดังท าให้เกิดการ

สูญเสียการได้ยนิ 

- จป.วิชาชีพคนที่ 1 “เอาล่ะ วนันี้ก่อน

เข้าท างานผมอยากจะขอทบทวนเร่ือง

อันตรายจากเสียงดงัในขณะทีพ่วกเรา

ท างานกันอยู่ ใครพอจะตอบไดบ้้างวา่ 

ถ้าเราท างานในที่ที่มีเสียงดงัมากๆ เช่น 

ในงานเชื่อมของเรา โดยไม่ใส่ปลั๊กอุดหู 

จะท าให้เกิดอันตรายกับเรายังไง” 

- นาย ก ยกมือ “ท าให้หูอ้ือ พูดไม่ค่อย

ได้ยินครับ” 

- นาย ข ยกมือ “ ท าให้ปวดหัว เครียด 

เพราะได้ยนิแต่เสียงดังของPart 

(ชิ้นงาน)” 
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ถาม... 

ตอบ 

 

 

 

 

 

-สาธิต 

ฉากที่3. 

จป.วิชาชีพคนที่2 

สาธิตและอธิบาย 

 

 

- นาย ค ยกมือ “ท าให้หูหนวกได้ 

ครับ” 

- นาย ง ยกมือ “ ท าให้หูตึงครับ” 

- จป.วิชาชีพคนที่ 1 “ถูกทั้งหมดที่พูด

มาทุกคน การท างานในทีท่ี่มีเสยีงดัง

มากๆเป็นเวลานานๆโดยไม่ใสป่ลั๊กอุดหู 

จะเป็นอันตรายกับหูของเรา แรกๆอาจ

ท าให้หูอ้ือแต่พอกลับบ้านไปพักผ่อน 

อาการก็จะหายไป เราเรียกว่าหูตึงแบบ

ชั่วคราว แต่ถ้ายังท างานแบบเดมิอยู่อีก

โดยไม่ใสป่ลั๊กอุดหู หลายๆปีเข้าจะท า

ให้หูตึงถาวร หรือที่เราเรียกว่า หูหนวก 

เวลาใครพูดอะไรก็จะไม่ค่อยไดย้ิน”  

“นอกจากนี้เสียงที่ดังมากๆยังมผีลต่อ
สุขภาพโดยรวมของเราอย่างที่พดูมา 
ได้แก่ ปวดหัว มึนงง เกิดความเครียด 
บางครั้งท าให้คลื่นไส ้
อาเจียนได”้ 
- จป.วิชาชีพคนที่ 1 “เอาล่ะ ตอนนี้เรา
รู้แล้วว่าเสียงดังมีอนัตรายอะไรบ้าง 
แล้วเราจะมีวิธีป้องกนัไม่ให้หูของเรา
ได้รับอันตรายจากการท างานในแผนก
ของเราได้ยังไง” 
- นาย ข “ใส่ที่อุดหูครับ” 
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- พนักงานทั้งหมดท าตามโดยใสป่ลั๊กอุดหู

ทีละข้าง 

- จป.วิชาชีพคนที่ 1 “ถูกต้อง อันที่จริง
แล้วการป้องกันอันตรายจากเสยีงดังมี
หลายวิธี ที่เราเคยอบรมกันไปแล้ว ลอง
กลับไปทบทวนดนูะเนื่องจากถ้าพูด
ตอนนี้เวลามนี้อย เดี๋ยวเราต้องเข้าไป
ท างานกัน”  
“ตอนนี้เราจะมาทบทวนการใสป่ลั๊กอุด

หูกันโดยคุณยุทธ (จป.วิชาชีพคนที่2)จะ

สาธิตวิธีการใส่ปลั๊กอุดหูที่ถูกต้องให้

พวกเราดูและท าตามนะครับ” 

- จป.วิชาชีพคนที่ 2  “ วิธีการใส่ปลั๊ก

อุดห ูถ้าใส่หูซ้าย ก็ใช้มือซ้ายถือปลั๊กอุด

หูไว้ จากนัน้ใช้มือขวาอ้อมผ่านหลัง

ศีรษะมาดึงใบหูซ้าย แล้วใช้มือซา้ยสวม

ปลั๊กอุดหูเข้าไปในรูหูซ้ายจนเกือบมิด

หรือรู้สึกว่าแน่นพอดีไม่แนน่มากเกินไป 

ส าหรับหูขวาก็ท าเหมือนกัน คือให้ถือ

ปลั๊กอุดหูด้วยมือขวา จากนัน้ใชม้ือซ้าย

อ้อมผ่านหลังศีรษะมาดึงใบหูขวาแล้ว

ใช้มือขวาสวมปลั๊กอุดหูเข้าไปในรูหูขวา

จนเกือบมิดหรือรู้สึกว่าแน่นพอดีไม่

แน่นมากเกินไป” 
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- จป.วิชาชีพคนที่ 2  “ ได้ยินหรือเปล่า

ครับ” 

-พนักงานทุกคน “อะไรนะ” 

7 

 

 

ฉากที่4. 

-พนักงานทุกคนใสป่ลั๊กอุดหู 

-จป.วิชาชีพทัง้ 2 คน ตรวจดู 

 

-พนักงานทุกคนถอดปลั๊กอุดหู 

- พนักงานทุกคนใสป่ลั๊กอุดหูและช่วยดู

วิธีการใส่ของเพื่อนข้างๆ 

- จป.วิชาชีพทัง้ 2 คน ตรวจดูการใส่

ปลั๊กอุดหูของพนักงาน  

- พนักงานทุกคนถอดปลั๊กอุดหูออก 
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- จป.วิชาชีพคนที่ 1 เตือนว่าต้องใส่อย่าง

ถูกต้องตลอดระยะเวลาการท างาน 

- จป.วิชาชีพ คนที่ 1“ทุกคนใส่ได้

ถูกต้อง ตอนนี้ทุกคนก็พร้อมที่จะกลับ

เข้าท างานแล้ว อย่าลืมว่าในที่ท างาน

เราเสียงดัง ดังนัน้ต้องใสป่ลั๊กอุดหูทุก

คร้ังที่ต้องท างานในที่ที่มีเสียงดงั และ

อย่าลืมต้องใส่อย่างถูกต้องตลอด

ระยะเวลาการท างาน ไม่ทราบวา่ใครมี

ข้อสงสัยหรือเปล่าครับ” “ถ้าไมม่ีข้อ

สงสัย ขอเชิญทุกคนกลบัเข้าท างานได้

ครับขอบคุณครับ เชิญครับ” 

- พนักงานใส่ปลั๊กอุดหูแล้วเดินกลับไป

ท างาน 

 

8 

 

 

 

 

 

 

 

Key.ตัวอักษรซ้อนภาพ /พนักงานใสป่ลั๊ก

อุดหูขณะท างานตลอดเวลาการท างาน 

โดยมีข้อความ 08.15 – 12.00 น. บน

ภาพ 

ภาพพนักงานใสป่ลั๊กอุดหูขณะท างาน

ตลอดเวลาการท างาน โดยมีข้อความ 

13.00 – 17.00 น. บนภาพ 

 

 

พนักงานใส่ปลั๊กอุดหูขณะท างาน
ตลอดเวลาการท างาน โดยมีข้อความ 
08.15 – 12.00 น. บนภาพ 
พนักงานใส่ปลั๊กอุดหูขณะท างาน
ตลอดเวลาการท างาน โดยมีข้อความ 
13.00 – 17.00 น. บนภาพ 
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9 ภาพบรรยากาศในโรงงานผลิตรถยนต์ 

ภาพการใช้ปลั๊กอุดหูของพนักงาน 

บรรยายสรุป 

 

การสัมผัสเสียงดังนอกจากจะส่งผล

กระทบต่อการสูญเสียสมรรถภาพการ

ได้ยินทัง้แบบชั่วคราวและแบบถาวร

แล้ว ยังอาจสง่ผลกระทบต่อสุขภาพ

ร่างกายอื่นๆ อาจก่อให้เกิดความเครียด

ทางดา้นจิตใจ และยังรบกวนการ

ตดิต่อสื่อสารที่จ าเป็นส าหรับการ

ท างานอีกด้วย หากไม่สามารถลดความ

ดังของเสียงจากแหล่งก าเนิดเสยีงและ

ทางผา่นของเสียงมายังผู้ปฏิบตังิานได้ 

การเลือกใช้อุปกรณ์ปกป้องการได้ยินที่

เหมาะสมที่ตัวผุป้ฏิบัตงิาน เช่น ปลั๊ก

อุดหู หรือที่ครอบหูก็จะเป็นอีก

ทางเลือกหนึ่งที่สามารถลดการสัมผัส

เสียงดังจากสภาพแวดล้อมในการ

ท างานได ้

 

ดังนั้นจงึต้องเตือนตนเองอยู่เสมอทุก

คร้ังก่อนท างาน ….คุณใส่ปลั๊กอุดหู
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หรือยัง อย่ามองข้ามความปลอดภัยนะ

คะ 

 

 

 

เครดิตท้ำย 

ขอขอบคุณ…….. 

ผู้สนบัสนุนการผลิต 
1. Mr.Hiroshi Saito   ประธานบริษัท 

2. นายสุรศักดิ์  ธรรมนิมิตร   ผู้จัดการทั่วไปฝา่ยบุคคล 

3. นายชัยชนะ  จาระคร   ผู้จัดการทั่วไปฝา่ยผลิต 1 

4. น.ส.สมลักษณ์  ประสิทธิ์สุข  เจ้าหน้าที่ความปลอดภัยในการท างานระดบัวิชาชีพ  

ผู้แสดง 
1. นายสถิต  แปนุน่    เจ้าหน้าที่ความปลอดภัยในการท างานระดบัวิชา   

แสดงเป็นจป.วิชาชีพคนที่1 

2. นายยุทธชัย  โกนขุนทด   เจ้าหน้าที่ความปลอดภัยในการท างานระดบัวิชา   

แสดงเป็นจป.วิชาชีพคนที่2 
3. นายสมพร  มูลสิต ิ  นักแสดงคนที ่1 

4. นายสมจิตร  ศิลาเวทย ์  นักแสดงคนที ่2 

5. นายสมปอง  ส าอางค์ญาติ   นักแสดงคนที ่3 

6. นายบุญเลิศ  ชลดูดง   นักแสดงคนที ่4 
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ผลิตรำยกำรโดย 

วิทยาลัยวิทยาศาสตร์สาธารณสขุ  จุฬาลงกรณ์มหาวิทยาลัย 

ได้รับทนุสนบัสนุนจาก ส านักงานคณะกรรมการการอุดมศึกษา 

 

บทวีดิทัศน์ชุดที่ 2  

รายการวีดิทัศน์ให้ความรู้ เรื่อง แนวทางการแก้ไขปัญหาการไม่ใช้ปลั๊กอุดหูในการท างาน 

รายการวีดิทัศนน์ี้เป็นส่วนหนึง่ของการศึกษาเร่ืองประสิทธิผลของโปรแกรมการปกป้องการได้ยนิของ

พนักงานในโรงงานผลิตชิ้นส่วนยานยนต์ ประเทศไทย 

ตำรำงที่ 3 บทวีดิทัศน์ชุดที่ 2 

ล ำดับ ภำพ เสียง เวลำ 

1 ไตเติ้ลรายการ 

 

วีดิโอการท างานในแผนกเชื่อม 

 

วิทยาลัยวิทยาศาสตร์สาธารณสขุ  

จุฬาลงกรณ์มหาวทิยาลัย 

                         เสนอ 

รายการวีดิทัศน์ให้ความรู ้

เร่ือง  

แนวทางการแก้ไขปัญหาการไม่ใช้

ปลั๊กอุดหูในการท างาน 

รายการวีดิทัศนน์ี้เป็นส่วนหนึง่ของ 

ดนตรีประจ ำรำยกำร 

 

การสัมผัสเสียงดังเป็นปัญหาส าคัญของ

การท างานในโรงงานผลิตชิน้ส่วนยาน

ยนต ์ 

งานเชื่อมเปน็งานหนึ่งทีล่ักษณะการ

ท างานต้องสัมผัสเสียงดังอยู่ตลอดเวลาท า

ให้ผู้ปฏิบัติงานเสี่ยงต่อการเสื่อม

สมรรถภาพการได้ยิน ดังนั้น จึงต้องมี

วิธีการควบคุมป้องกันอันตรายจากการ

สัมผัสเสียงดังตลอดระยะเวลาการท างาน  
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การศึกษาเร่ืองประสิทธิผลของ

โปรแกรมการปกป้องการได้ยนิของ

พนักงานในโรงงานผลิตชิ้นส่วนยาน

ยนต์ ประเทศไทย 

โดยนางสาวอภิรดี   ศรีโอภาส 

 

ผู้ช่วยศาสตราจารย์ ดร.วัฒน์สทิธิ์  ศิ

ริวงศ์      อาจารย์ที่ปรึกษาหลกั 

รองศาสตราจารยส์ราวุธ  สธุรรมาสา 

อาจารย์ที่ปรึกษาร่วม 

รองศาสตราจารยส์ราวุธ  สธุรรมาสา 

ผู้เชี่ยวชาญตรวจสอบเนื้อหา 

นางสาวอภิรดี   ศรีโอภาส 

บทโทรทัศน ์

การใช้ปลั๊กอุดหูเป็นวิธีการหนึ่งที่ได้รับ

ความนิยมเปน็อย่างมากเพื่อลดการสัมผัส

เสียงดังจากสิง่แวดล้อมในการท างาน 

เนื่องจากปลั๊กอุดหูมีขนาดเล็ก น้ าหนัก

เบา ท าให้สวมใสไ่ด้งา่ยและสะดวกต่อการ

พกพา  นอกจากนี้ยังสามารถใช้ร่วมกับ

อุปกรณ์อื่นๆได้โดยสะดวก เชน่ แว่นตา 

และหมวก  อย่างไรก็ตาม ยังพบวา่

ผู้ปฏิบัตงิานไม่ค่อยสวมใสป่ลั๊กอุดหู

ในขณะท างาน โดยส่วนใหญ่มักไม่เคยชิน

กับการใช้ปลั๊กอุดหู หรือการที่ปลั๊กอุดหูมี

ขนาดเล็ก ท าให้บางครั้งผูป้ฏบิัติงานอาจ

ลืมทิ้งไว้และท าหายได้  

 

 

2. น าเข้าสู่รายการโดย ฉายภาพ 

บรรยากาศของการท างานใน 

โรงงานผลิตชิ้นส่วนยานยนต์ จงัหวัด

สระบุร ี

รายการในวันนี้จะพาทา่นไปพบกับการ

น าเสนอเร่ืองราวปัญหาของการที่

ผู้ปฏิบัตงิานไม่สวมใส่ปลั๊กอุดหูในขณะ

ท างาน พร้อมทั้งแนวทางการแก้ไขปัญหา

ดังกล่าวเพื่อให้ผู้ปฏิบัติงานสามารถสวม

ใส่ปลั๊กอุดหูได้ตลอดระยะเวลาการท างาน 
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ซึ่งเป็นส่วนหนึ่งของการศึกษาเร่ือง

ประสิทธผิลของโปรแกรมการปกป้องการ

ได้ยินของพนักงานในโรงงานผลติชิ้นสว่น

ยานยนต์  

3. Key.ตัวอักษร โดยมีข้อความ 9.00 

น. บนภาพพื้นหลงัสีน้ าเงิน 

 

มีข้อความ 09.00 น. บนภาพ  

4. 

 

ฉากที่1 

-สายการผลิตงานเชื่อมที่มีเสียงดัง 

-จป.วิชาชีพเดินตรวจการใช้ปลัก๊อุด

หู 

ฉายภาพสายการผลิตงานเชื่อมที่มีเสียงดัง
และจปว1ก าลังเดินตรวจการใชป้ลั๊กอุดหู
เน้นไปที่ตัวพนักงานที่ท างานโดยเน้นภาพ
พนักงานที่ไม่ใช้ปลั๊กอุดหูและที่ใช้ปลั๊กอุด
หู 

1 

 

 

 

 

ฉากที่ 2  

- จป.วิชาชีพเดินไปคุยกบัหัวหน้า

งานเพื่อสอบถามการใช้ปลั๊กอุด

หูของพนักงานและแจง้ให้

หัวหน้างานทราบ 

- ปว.1 “คุณ........... ตามที่ผมได้

ตรวจสอบการใช้ปลั๊กอุดหูของ

พนักงาน พบวา่หลายคนยังไม่ใช้ปลั๊ก

อุดหูขณะท างานเลย คุณได้

ตรวจสอบบา้งหรือเปล่าครับ” 

- หนง. “ผมก็ได้ตรวจสอบเหมือนกัน

ครับและได้เตือนพนักงานคนทีไ่ม่ใช้

ปลั๊กอุดหูไปแล้ว แตส่ักพักก็ไม่ใช้

อีก” 
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- จปว.1 “เอ แล้วท าไมพนักงานบาง

คนไม่ใชป้ลั๊กอุดหู เพราะเราก็ได้

อบรมพนักงานทั้งในเร่ืองอันตราย

ของเสียงดังแลการใช้ปลั๊กอุดหูแล้วนี่

นา” 

- หนง. “เท่าที่สอบถามนะครับ สว่น

ใหญ่บอกว่าลืมหยิบมาจากล็อกเกอร์

และพอถึงช่วงพักก็จะไปเอามาใส่ 

บ้างก็บอกว่ายังไม่เคยชนิกับการใช้ก็

เลยไม่ค่อยใส่ ผมก็ย้ าวา่ให้พยายาม

ใส่ทุกวันแล้วจะค่อยๆชิน ดีกวา่หูเรา

ตึงเพราะท างานอยู่ในที่ที่มีเสียงดัง” 

- จปว1. “อืม ถ้าอย่างนั้นคงต้อง

พูดคุยสอบถามถึงปญัหาเรื่องการไม่

ใช้ปลั๊กอุดหูอีกสักคร้ัง ถ้ายังไงผม

รบกวนให้คุณช่วยนัดพนักงานทีไ่ม่ใส่

ปลั๊กอุดหูมาประชุมพร้อมกันนะครับ 

พรุ่งนี้ช่วงเช้าสะดวกหรือเปล่า ผมจะ

ได้พูดคุยท าความเข้าใจและหาวธิี

ร่วมกันในการท าให้พนักงานของเรา
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สามารถใชป้ลั๊กอุดหูในขณะท างาน

ได้” 

- หนง. “ได้ครับแล้วผมจะรีบ

ด าเนินการให้ครับ” 

- จปว. “ขอบคุณครับ” 

6 ฉากที่  3 

ห้องประชุมที่มี จปว. และพนักงาน 

5 คน 

 

 

 

 

 

 

 

 

 

 

 

 

- จปว.2 “สวัสดีครับ ที่เชญิพวกเรามา

วันนี้ ผมเพียงแต่ต้องการปรึกษาพวก

เราถึงเรื่องการใช้ปลั๊กอุดหูในการ

ท างาน จากการตรวจสอบโดยคุณ

ยุทธ จปวชิาชีพของเรา และหัวหน้า

พวกเราพบว่าพวกเราบางคนยังไม่ใช้

ปลั๊กอุดหูขณะท างาน ไม่ทราบวา่

พวกเรามีปัญหา หรือความไม่สะดวก

อะไรหรือเปล่าครับในการใช้ปลั๊กอุด

หู วันนี้เราพูดคุยกันได้เลยครับ จะได้

ช่วยกันแก้ปัญหา ผมต้องการให้พวก

เราสมัครใจในการใช้ปลั๊กอุดหู ไม่

อยากบังคับ เพราะทุกคนก็ทราบดี

แล้วใช่หรือเปล่าครับว่าท าไมเราต้อง

ใส่ปลั๊กอุดหูในขณะท างาน ไหนใคร
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จปว1 เขียนปัญหาบนกระดาน “ลืม

เอาปลั๊กอุดหูมาจากลอกเกอร์” 

พอจะตอบไดบ้้างครับว่าเราใสป่ลั๊ก

อุดหูเพื่ออะไร” 

- พนง1ยกมือ “เพื่อป้องกันหูตึงจาก

การท างานครับ” 

- จปว. 2 “ ถูกต้องครับ ที่เราต้องใส่

ปลั๊กอุดหูตลอดเวลาขณะท างาน ก็

เพราะในแผนกงานเชื่อมของเรามี

เสียงดังครับ จากการตรวจวดัเสยีงที่

ผมได้เคยแจ้งทุกทา่นทราบแล้วว่า 

เสียงในแผนกเชื่อมของเราดังเกิน 85 

เดซิเบลเอ ซึ่งหากเราท างานในที่ที่มี

เสียงดังขนาดนี้เปน็เวลานานๆ เกิน 

8 ชั่วโมง ก็เสี่ยงต่อการเกิดหูตึงจาก

การท างานได้ครับ แล้วเมื่อหูตึงแล้ว

ไม่สามารถรักษาให้หายได้ ดังนัน้การ

ป้องกันคือวิธีการที่ดีที่สุด 

- ส าหรับงานเชื่อมของเราการใช้ปลั๊ก

อุดหูเป็นวิธีการที่เหมาะสมทีสุ่ด

ครับ” 

- พนง.ทุกคน พยักหนา้ 
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-พนง1 สาธิตการผูกสายปลั๊กอุดหูติด

กับหมวกท างาน และการสวมปลั๊ก

อุดหูในขณะผูกติดกับหมวก 

 

 

 

จปว1 เขียนวิธีแก้ปัญหาบนกระดาน 

“ผูกสายปลั๊กอุดหูติดกับหมวก

ท างาน” 

 

 

 

 

 

- พนง2 ยกมือ “ส าหรับผม ผมมักจะ

ลืมหยิบจากล็อกเกอร์ครับ บางคร้ัง

รีบก็เลยลืมครับ กว่าจะนึกข้ึนได้ 

ท างานเพลนิๆ กว่าจะได้ใส่กช็่วงบ่าย

ครับ” 

- พนง3 ยกมือ “ผมก็มักจะลืม

เหมือนกัน” 

- จปว2 “เอแล้วเราจะแก้ไขปัญหา

เร่ืองลืมนี้ยังไงกันดี” 

- พนง1ยกมือ “ผมว่า เอาสายปลัก๊อุด

หูผูกไว้กับหมวกดีหรือเปล่าครับ 

เพราะเราต้องใส่หมวกท างานกนั

ตลอดเวลาอยู่แล้ว เวลาหยิบหมวก

มาจะได้ปลั๊กอุดหูติดมาดว้ย ป้องกัน

การลืม”  

- จปว2 “ ไหนลองช่วยสาธิตให้ดูเลย

ครับว่าผูกยังไง” 

- พนง1 สาธิตการผูกสายปลั๊กอุดหูติด

กับหมวกท างานและสวมปลั๊กอุดหู

ในขณะผูกติดกับหมวก 
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จปว1 เขียนปัญหาบนกระดาน “ท า

ปลั๊กอุดหูหาย” 

จปว1 เขียนวิธีแก้ปัญหาบนกระดาน 

“เบิกปลั๊กอุดหูได้ที่ฝ่ายsafety” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- จปว1 “เป็นไงครับ ใช้ได้หรือเปล่า

ครับ แถมเวลาเราถอดปลั๊กอุดหูออก

ก็ไม่ต้องกลัวตกด้วย” 

- จปว2 “ ทุกคนเห็นด้วยหรือเปล่า

ครับวิธีนี้” 

- พนักงานทุกคนตอบ “เห็นด้วยครับ” 

- จปว2 “ เยี่ยมมาก ถ้าทุกคนเห็นด้วย 

ผมก็ฝากบอกต่อคนอ่ืนๆด้วยนะครับ 

แล้วผมจะประสานกับหัวหนา้งานทุก

คนให้แจ้งพนักงานเร่ืองการผูกปลั๊ก

อุดหูติดไว้กับหมวกท างานเลย ถ้า

ใครกลัวลืมเอามาจากล็อกเกอร์” 

- จปว 2 “นอกจากการลืมเอาปลัก๊อุด

หูมาใส่แล้ว มีประเด็นอ่ืนอีกหรือ

เปล่าครับที่เปน็สาเหตุท าให้ไม่ใส่

ปลั๊กอุดหูในการท างาน” 

- พนง4 ยกมือ “เพื่อนบางคนบอกว่า

ลืมไปเลยว่าเอาไปวางไวท้ี่ไหน ไม่

ทราบวา่ถ้าหายแล้วจะเบิกไดท้ี่ไหน

ครับ” 
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- จปว1 “ทางฝ่ายsafety เราได้จัดซื้อ

ปลั๊กอุดหูส ารองไว้ครับ ซึ่งหากท า

หายก็สามารถขอเบิกได้ตลอดเวลา

เลยครับที่ ผมและคุณสถิตครับ มี

เซ็นเบิกครับ ยังไงฝากบอกคนอ่ืนๆ

ด้วยนะครับวา่ถ้าท าหายเบิกไดท้ี่ จป

วิชาชีพนะครับ เร่ืองนี้ได้

ประชาสัมพนัธ์ให้พวกเราทราบไป

แล้ว แต่คงจะลืมกนั ไม่เปน็ไรครับ

เดี๋ยวประชาสัมพนัธ์ให้รับทราบกัน

อีก ฝากย้ ากับพวกเราด้วยนะครับว่า

เก็บรักษาและบ ารุงรักษาปลั๊กอุดหู

ของตัวเองให้ดีๆ ถ้าหลังใช้งานท า

ความสะอาด เก็บดีๆ  สามารถใช้ได้

เป็นเดือนนะครับ”  

- จปว2 “เอาล่ะตอนนี้ จากที่พูดคุยกัน 

สรุปว่าปัญหาที่ท าให้พวกเราไมใ่ช้

ปลั๊กอุดหูคือ ลืมเอามาจากล็อกเกอร์ 

เลยไม่ได้ใส่ ก็เลยต้องแก้ปัญหาโดย

ผูกติดไว้กับหมวกและหากท าปลั๊กอุด
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จปว1 เขียนปัญหาบนกระดาน “ไม่

เคยชินกับการใส่ปลั๊กอุดหู” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

หูหายไป ก็ให้มาเบิกได้ที่จปวิชาชีพ

นะครับ มีประเด็นอื่นๆอีกไหมครับ 

เราจะได้ชว่ยกันคิดหาทางแก้ไข” 

- พนง5ยกมือ “ผมใส่ปลั๊กอุดหูแล้ว

รู้สึกอึดอัด มันร าคาญน่ะครับ ก็เลย

ท าให้ไม่อยากใส่” 

- จปว1 “ปลั๊กอุดหูใหญ่ไปหรือเปล่า

ครับ” 

- พนง5 “ก็ไม่นะครับ แต่เวลาใสม่ัน

รู้สึกอึดอัดหู” 

- จปว1 “ผมว่ามนัเป็นความรู้สึกยังไม่

เคยชินหรือเปล่า เพราะการใส่

อุปกรณ์คุ้มครองความปลอดภัยส่วน

บุคคล ไม่วา่จะเปน็ ปลั๊กอุดหู ผ้าปิด

จมูก แว่นตาส าหรับงานเชื่อมทีพ่วก

เราใช้กัน ตอนใช้ผา้ปิดจมูกใหม่ๆ  ก็

จะอึดอัด หายใจไม่ออก หรือตอนที่

ต้องใส่แว่นตาตลอดเวลาท างานก็จะ

อึดอัดร าคาญเพราะยังไม่เคยชิน แต่

พอเริ่มใช้ไปสักพักเป็นประจ า กจ็ะ
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จปว1 เขียนวิธีแก้ปัญหาบนกระดาน 

“ใส่ปลั๊กอุดหูให้นานที่สุดหรืออย่าง

น้อย 1 ชั่วโมง หากอึดอัดมากให้ถอด

ออก 5-10 นาที แล้วใส่ใหม่” 

 

 

 

 

 

เร่ิมปรับตัวได้ตอนนี้ก็ใช้กันทุกคนใช่

ไหมครับ ไม่ว่าจะเป็นผ้าปิดจมูก 

แว่นตานิรภัย” 

- พนง ทุกคนพยักหนา้ 

- พนง2 “ตอนแรกๆที่ใส่ปลั๊กอุดหู ผม

ก็ใส่ๆ ถอดๆ ครับเพราะมันอึดอัด 

ร าคาญหู ไม่เคยชินน่ะครับ” 

- พนง5 “ใช่ครับมันไม่เคยชินครับ” 

- จปว2 “ เอ แล้วเราจะท ายังไงด ีมี

ใครพอจะเสนอวิธีแก้ปัญหาเร่ือง

ความไม่เคยชนิกับการใส่ปลั๊กอุดหู

บ้างครับ เชญิเลยครับ”  

- พนง 3 “ใส่ๆ ถอดๆ จนกว่าจะเคย

ชินได้หรือเปล่าครับ” 

- จปว2 “ได้ครับในช่วงแรกของการใส่

ปลั๊กอุดหู แต่ไม่ใช่ใส่แปบ๊เดียวเดี๋ยว

ก็ถอด เพราะจะยิ่งท าให้ไม่อยากใส่

เลย แล้วแถมใส่ๆถอดๆบ่อยๆ จะยิ่ง

ไประคายเคืองหูด้วยครับ และท าให้

ไม่สามารถป้องกันอันตรายต่อการได้
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จปว2 สรุปปัญหาและการแก้ไขจาก

บนกระดาน 

 

ยินจากการได้รับเสียงดงัได้  แตไ่ม่

ต้องกังวลครับ ส าหรับเรื่องความไม่

เคยชินกับปลั๊กอุดหู แก้ไม่ยาก 

เพียงแต่ขอให้เราคิดอยู่เสมอว่า หาก

ไม่ใส่หูตึงแน่ๆ ผมมีข้อแนะน าคือ เรา

ต้องใส่ปลั๊กอุดหูทุกวัน โดยเร่ิมใส่

ตั้งแต่เริ่มท างานเลยนะครับ เริ่มใส่

วันแรกอดทนใส่ให้ได้นานทีสุ่ด

จนกว่าจะทนไม่ไหว แต่อย่างนอ้ย 1 

ชั่วโมงนะครับ จากนัน้ถ้าทนไมไ่หว

จริงๆ ค่อยถอดออกสักพักพอให้หาย

อึดอัดประมาณ 5-10 นาที แลว้ค่อย

มาใส่ใหม่อดทนให้ได้นานทีสุ่ด ถ้าทน

ไม่ไหวจริงๆ ก็ค่อยถอดออก สัก 5-

10 แล้วใส่ใหม่ เพื่อให้เกิดการ

ปรับตัว แต่ต้องบงัคับตัวเองให้ได้นะ

ครับว่าต้องใส่ติดต่อกันให้นานทีสุ่ด

อย่างน้อย1 ชั่วโมงก่อนแล้วค่อยถอด 

จนกว่าจะเคยชินจนสามารถใสป่ลั๊ก

อุดหูได้ตลอดเวลาการท างาน ลองท า

ทุกวันนะครับ พอผ่านไป 1 สัปดาห์ก็



 

 

190 

ล ำดับ ภำพ เสียง เวลำ 

จะรู้สีกเคยชินมากข้ึน แล้วสักพกัก็

จะรู้สึกอยากใส่ปลั๊กอุดหูตลอดเวลา

การท างานเอง” 

- จปว1 “ อย่าลืมท่องไว้ในใจเสมอนะ

ครับว่า ไม่ใสป่ลั๊กอุหู หูตึงแน่ จะช่วย

กระตุ้นเตือนตนเองให้ป้องกัน

อันตรายจากเสียงดงั ก็ไม่ใช่เพื่อใคร

หรอกค่ะ เพื่อตัวพวกเราเองทั้งนั้น 

เพื่อสุขภาพของเราเองนะครับ” 

- จปว2. “เอาล่ะมีประเด็นอ่ืนอีกหรือ

เปล่าครับทีท่ าให้เราไม่ใส่ปลั๊กอุดหู

กัน” 

- พนง ทุกคนส่ายหนา้ 

- จปว2 “ เอาล่ะ ถ้าไม่มปีระเด็นอ่ืนๆ 

แล้ว ผมขอสรุปปัญหาที่ท าให้พวก

เราไม่ใส่ปลั๊กอุดหูและแนวทางแก้ไข 

3 ประการ คือ  

1. ลืมเอาปลั๊กอุดหูมาจากลอก

เกอร์ ซึ่งเราก็ได้เสนอแนะแนว

ทางการแก้ปัญหาดว้ยการผูก
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สายปลั๊กอุดหูติดไว้กับหมวก

ท างาน  

2. และถ้าท าปลั๊กอุดหูหาย ก็

สามารถไปเบิกไดท้ี่จปวชิาชีพ 

คือผม และคุณยุทธ และ

พยายามเก็บรักษาไว้ให้ดี และ 

3. ไม่เคยชินกับการใส่ปลั๊กอุดหู ซึ่ง

ในช่วงแรกก็ต้องพยายามใส่ให้

นานที่สุดอย่างน้อย 1 ชั่วโมง  

แล้วค่อยถอดปลั๊กอุดหูออกหาก

อึดอัดหรือร าคาญมาก โดยถอด

ออกเพียง 5-10 นาที แล้วค่อย

ใส่ใหม่ให้นานที่สุด แลต้อง

พยายามใสป่ลั๊กอุดหูทุกวัน 

จปว1 “ส าหรับวนันี้เราก็ได้พดูคุยหาแนว

ทางแก้ไขปัญหาเร่ืองการไม่ใส่ปลั๊กอุดหู

เรียบร้อยแล้ว หากกลับไป 

 

 

 

 ท างานแล้วพบปญัหาอื่นๆเก่ียวกับการใช้

ปลั๊กอุหูก็อย่าลืมแจ้งมายังฝ่าย safety 

นะครับ เราจะได้เชิญทุกทา่นมาหาแนว
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ทางแก้ไขร่วมกันต่อไปเพื่อคุ้มครองการได้

ยินของเรา ขอบคุณมากครับ 

 

7 

 

 

ฉากที่ 4  

พนง1มัดสายปลั๊กอุดหูที่หน้าลอก

เกอร์ติดกับหมวก สวมหมวก ใส่ปลั๊ก

อุดหู แล้วเดินไปท างาน 

 

พนง1มัดสายปลั๊กอุดหูที่หน้าลอกเกอร์ติด

กับหมวก สวมหมวก ใส่ปลั๊กอุดหู แล้ว

เดินไปท างานในแผนกเชื่อม 

 

 

8 

 

 

Key.ตัวอักษรซ้อนภาพ /จป. วชิาชพี

เดินตรวจการใช้ปลั๊กอุดหู/พนักงาน

ใส่ปลั๊กอุดหูขณะท างานตลอดเวลา

การท างาน  

- จปว1 เดินตรวจการใชป้ลั๊กอุดหู/

พนักงานใส่ปลั๊กอุดหูขณะท างาน

ตลอดเวลาการท างาน 

- พนักงานใส่ปลั๊กอุดหูขณะท างาน

ตลอดเวลาการท างาน  

 

9 ภาพบรรยากาศในโรงงานผลิต

รถยนต์ 

ภาพการใช้ปลั๊กอุดหูของพนักงาน 

บรรยายสรุป 

การใช้ปลั๊กอุดหูอย่างถูกต้องตลอด

ระยะเวลาการท างานสามารถชว่ยลดการ

สัมผัสเสียงดัง ซึ่งจะช่วยป้องกันการเสื่อม

สมรรถภาพการได้ยินได้ วนันี้คณุใส่ปลั๊ก

อุดหูตลอดระยะเวลาการท างานหรือยัง

คะ 
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Appendix F 

The earplug wearing inspection form in Thai 
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แบบตรวจสอบกำรใชป้ลั๊กอุดหูโดยผู้วิจัย (กลุ่ม.......................) 
ค าชี้แจง กรุณาตรวจสอบการใชป้ลั๊กอุดหูของพนักงาน 2 สัปดาห์ต่อ  1 ครั้ง โดยการสุ่มตรวจให้ครบทุกคน
และไม่แจ้งพนักงานทราบ จากนั้นสรปุข้อมูลลงในตารางขา้งลา่ง ดังนี้  
1. หากพบพนักงานใชป้ลั๊กอุดหูอย่างถูกต้องตลอดเวลาการท างานให้บันทึกข้อมูลในช่องหมายเลข 1. 

2. หากพบพนักงานใชป้ลั๊กอุดหูอย่างถูกต้องแต่ใส่ๆ ถอดๆ หรือใส่เป็นบางเวลาในขณะท างานให้บนัทึก

ข้อมูลในช่องหมายเลข 2.  

3. หากพบพนักงานใสป่ลั๊กอุดหูไมถู่กต้อง ให้บันทึกข้อมูลในช่องหมายเลข 3.  

4. หากพบพนักงานไม่ใส่ปลั๊กอุดหู ให้บันทึกข้อมูลในช่องหมายเลข 4.  

ตำรำงที่ 4. แบบส ำรวจกำรใช้ที่อุดหู 

ชื่อผู้ตรวจสอบ............................................................................................................... ... 

คร้ังที่............... วันที่ ..................เดือน……………………….ป ี2557     จ านวนกลุ่มตัวอยา่งที่ส ารวจ................... 
คน 

ช่องหมายเลข รายการบันทึก จดบันทึกข้อมูลเปน็จ านวนความถี่ 
(เช่น //// /// ) 

สรุป
จ านวนคน 

1. จ านวนผู้ใชป้ลั๊กอุดหูถูกต้อง
ตลอดเวลา 

 
 
 

 

2. จ านวนผู้ใชป้ลั๊กอุดหูถูกต้อง
บางเวลา   

 
 
 

 

3. จ านวนผู้ใชป้ลั๊กอุดหู 
ไม่ถูกต้อง 

 
 
 

 

4. จ านวนผู้ไม่ใช้ปลั๊กอุดหู  
 

 

บันทึกเพิ่มเติม (เช่น ปัญหาที่พบในการใช้ปลั๊กอุดหูของพนักงาน) 
…………………………………………………………………………………………………………………………..……………………………
………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………… 
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Appendix G 

The noise measurement and audiometric test  
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Noise measurement by noise dosimeter in the intervention group 

 

 
Noise measurement by noise dosimeter in the control group 
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Audiometric test in the intervention group 

 

 
Audiometric test in the control group 
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Appendix H 

The statistic analysis 
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1. Test of Normality of age (year), duration of employment, noise exposure in 

each period in the intervention and control groups 

The result of Table 5. Showed Test of Normality of age (year), duration of 

employment, noise exposure in each period in the intervention and control groups. Age 

(year) in the intervention and control groups were distributed in normal distribution (p-

value > 0.005, Two-Sample Kolmogorov-Smirnov Test). Duration of employment in 

the intervention and control groups were distributed in normal distribution (p-value > 

0.005, Two-Sample Kolmogorov-Smirnov Test). Noise exposure at the 1st week in the 

intervention and control groups were distributed in normal distribution (p-value > 

0.005, Two-Sample Kolmogorov-Smirnov Test). Noise exposure at the 18st week in the 

intervention and control groups were distributed in normal distribution (p-value > 

0.005, Two-Sample Kolmogorov-Smirnov Test). Noise exposure at the 32nd week in 

the intervention and control groups were distributed in normal distribution (p-value > 

0.005, Two-Sample Kolmogorov-Smirnov Test). 

 

Table 5. Test of Normality of age (year), duration of employment, noise exposure 

in each period in the intervention group (n=60) and control group (n=60) by Two-

Sample Kolmogorov-Smirnov Test. 

 

  Age (year) 

 

 

 

Duration of 

employment 

 

 

Noise at 

the 1st 

week 

 

Noise 

at the 

18th 

week 

Noise 

at the 

32nd 

week 

Most Extreme 

Differences 

Absolute 0.150 0.317 0.217 0.217 0.217 

Positive 0.100 0.017 0.217 0.217 0.217 

Negative 
-0.150 -0.317 -0.083 

-

0.083 
-0.083 

Kolmogorov-Smirnov Z 0.822 1.734 1.187 1.187 1.187 

Asymp. Sig. (2-tailed) 0.509 0.005 0.120 0.120 0.120 

Grouping Variable: Group      
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2. Number and percentage of earplug using in each period in the intervention 

and control groups 

The result of Table 6. showed Number and percentage of earplug using in each 

period in the intervention and control groups. There were no subjects in both 

intervention and control groups used earplug at the 1st week. Subjects in the intervention 

group used earplug consistently 95.0% in the 10th   week and decreasing to 83.3% at the 

16th week, then increasing to 91.7% at the 18th week and decreasing to 83.3% at the 24th 

week, then increasing to 90.0% at the 26th week and decreasing to 80.0% at the 32th 

week. Meantime, subjects in the intervention group used earplug inconsistently 5.0% 

in the 10th   week and increasing to 10.0% at the 16th week, then increasing to 13.3% at 

the 32th week. Meanwhile, subjects in the intervention group did not used earplug 3.3% 

in the 14th   week and increasing to 6.7% at the 32th week. In contrast, all of the subjects 

in the intervention group did not used earplug in any periods.    

Table 6. Number and percentage of earplug using in each period in the 

intervention and control groups 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Earplug 

inspection 

in each 

week 

Intervention group 

n = 60 

Control group 

n = 60 

 

Used 

consistently 

Used 

inconsistently 

Not used Used Earplug 

n % n % n % n % 

1st  0 0 0 0 0 0    0 0 

10th   57  95.0 3 5.0 0 0 0 0 

12nd   55 91.7 5 8.3 0 0 0 0 

14th  54 90.0 4 6.7 2 3.3 0 0 

16th  50 83.3 6 10.0 4 6.7 0 0 

18th  55 91.7 5 8.3 0 0 0 0 

20th  50 83.3 7 11.7 3 5.0 0 0 

22nd   52 86.7 6 10.0 2 3.3 0 0 

24th  50 83.3 7 11.7 3 5.0 0 0 

26th 54 90.0 6 10.0 0 0 0 0 

28th 50 83.3 9 15.0 1 1.7 0 0 

30th 50 83.3 8 13.3 2 3.3 0 0 

32nd 48 80.0 8 13.3 4 6.7 0 0 
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3. The results of the summary of earplug using in subjects  

The summary of earplug using inspection in Table 7. Classified the inspection 

of the subjects who used earplug into 3 categories; the inspection of the subjects who 

used earplug every two weeks, those who used earplug some weeks and those who did 

not used earplug. The result of Table 7. showed Number and percentage of earplug 

using in each period in the intervention and control groups. There were no subjects in 

both intervention and control groups used earplug at the 1st week.  

In the intervention group, there was 68.3% of the subjects used earplug every 

weeks and 31.7% of them used earplug in some weeks. On the other hand, there were 

no subjects in both control group used earplug in any periods. 

 

Table 7. Summary of earplug using in subjects  

 

Earplug using inspection 

Intervention group 

n=60 

Control group 

n=60 

n (%) n (%) 

Did not use earplug 0 (0) 60 (100) 

Used earplug some weeks 19 (31.7) 0 (0) 

Used Earplug every 2 weeks 41 (68.3) 0 (0) 

 

4. Test of Normality of pre-test, post-test 1 and post-test 2 in the intervention and 

control groups 

The result of Table 8. showed Test of Normality of pre-test, post-test 1 and post-

test 2 in the intervention and control groups. The score of pre-test (the 9th week) in the 

intervention and control groups were distributed in normal distribution (p-value > 

0.005, Two-Sample Kolmogorov-Smirnov Test). The score of post-test 1 (the 9th week) 

in the intervention and control groups were not distributed in normal distribution (p-

value < 0.001, Two-Sample Kolmogorov-Smirnov Test). The score of pre-test 2 (the 

32nd week) in the intervention and control groups were not distributed in normal 

distribution (p-value < 0.001, Two-Sample Kolmogorov-Smirnov Test).  
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Table 8. Test of Normality of age (year), duration of employment, noise exposure 

in each period in the intervention and control groups by Two-

Sample Kolmogorov-Smirnov Test. 

 

  Pre-test at 

the 9th   

week 

Post-test 1 

at the 9th 

week 

Post-test 2 

at the 32nd 

week 

Most Extreme Differences Absolute 0.050 0.667 0.617 

Positive 0.050 0.667 0.617 

Negative -0.017 0.000 0.000 

Kolmogorov-Smirnov Z 0.274 3.651 3.378 

Asymp. Sig. (2-tailed) 1.000 <0.001 <0.001 

Grouping Variable: Group    

 

5. Number of the subjects with abnormal threshold shift (dB) and noise 

exposure level (dB (A)) in each period (n=9) 

Table 9. showed the number of the subjects with abnormal threshold shift (dB) and 

noise exposure level (dB (A)) (n=9) at the 1st week (baseline), 18th week (during the 

Hearing Protection Program) and 32nd week (end of the Hearing Protection Program). 

All of them were in the control group. There were 4 subjects who exposed to noise level 

less than 90 dB (A). The lowest of noise level was 88.7 dB (A) and the others were 

89.1, 89.4 and 89.9 dB (A). There were 5 subjects who exposed to noise level more 

than 90 dB (A) that the noise levels were 91.3, 91.9 and 96.0 dB (A). 
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Table 9.  Number of the subjects with abnormal threshold shift (dB) and noise 

exposure level (dB (A)) in each period (n=9) 

 

No. of subject  

(n=9) 

Noise exposure level (dB (A)) 

1st week 

(baseline) 

18th week  

(during program) 

32nd week  

(end of program) 

1 91.3 91.3 91.3 

2 96.1 96.0 96.0 

3 91.8 91.7 91.9 

4 91.8 91.7 91.9 

5 96.1 96.1 96.0 

6 88.9 88.6 88.7 

7 89.5 89.5 89.4 

8 89.1 89.0 89.1 

9 88.9 89 89.9 

 
 

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