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Objective: To validate a hearing conservation program (HCP) questionnaire based on the health belief model and stages
of change model (or transtheoretical model).

Material and Methods: The perception levels of 145 workers who voluntarily participated at 2 companies were determined
using this HCP questionnaire from April 2014 to September 2015. Exploratory factor analysis was performed to justify
the final questionnaire.

Results: The final questionnaire had 24 items with 5 components: risk acceptance (8 items), perceived barriers (3 items),
perceived benefits (5 items), role model (4 items), and the stages of change (4 items). Cronbach’s alpha coefficients of
each component were 0.75, 0.64, 0.84, 0.85, 0.71, and the total Cronbach’s alpha coefficient of this questionnaire was
0.78. Workers in the factory who promoted continuous safety activities of HCP had a better score in all dimensions than
those workers in the factory who did not.

Conclusion: This questionnaire of 5 components was a well validated, predictable, and positive instrument for the HCP

situation in manufacturing.
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Hearing Conservation Program Questionnaire

A hearing conservation program (HCP) is established
wherever employees are exposed to noise which is at or
above 85 dBA for an eight-hour time-weighted average.
It is also promoted by the Occupational Safety and Health
Administration (USA) and by the Ministry of Labor (Thailand)
to protect the workers from occupational noise-induced
hearing loss (NIHL)."”” The HCP is an action program that
includes at least 7 elements but the current HCP program
has only (i) monitoring, (ii) audiometric testing, (iii) hearing
protection devices (HPD), (iv) employee training and education,
and (v) record keeping.”2 However, an increase in the
prevalence of NIHL was reported in various countries®®
and in Thailand. The percentage of Thai workers who
reported NIHL' increased from 1.2% in 2000 to 4.7% in
2001. When NIHL was classified by job category, it was
found that the incidence in staff personnel at Songkla-
nagarind Hospital® was 28.1% and in stone milling workers®
the incidence was 30.0%, whereas dentistry personnel
and a control group showed no significant difference.”
An effective HCP and good practices can prevent NIHL,
improve employee morale and the general feeling of well-
being, increase the quality of production, and reduce the
incidence of stress-related disease." Hence, the authors
hypothesized that awareness and preparedness should
be the top safety priorities in achieving a HCP for workers
in a noisy manufacturing environment.

Therefore, an awareness and preparedness HCP
questionnaire was developed based on 2 theories. First,
the health belief model (HBM) describes the knowledge,
attitude, and readiness to act of the workers, and the factors
that influence cues to action.”” Second, the stages of
change model describes the confidence of personnel to
achieve their behavioral change to the behavioral targets."

In this study the questionnaire was validated using
exploratory factor analysis and it was used to explain the

HCP situation in 2 companies.
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A cross-sectional survey was conducted among
145 workers of two factories where workers were exposed
to noise levels more than 85 dBA. All participants signed
a consent form (EC. No.57-248-09-1). Factory 1 was a
canning factory that had established some activities of
the HCP in the workplace, while Factory 2 was a beverage
factory that was performing all activities of the HCP.
Therefore, at Factory 1, the noise level data was collected
and the prevalence of NIHL was determined in order to

conduct a focus group meeting.

Validation of HCP questionnaire

The awareness and preparedness of an HCP
questionnaire™ was developed from a study by Jijiamnong.
Content validity of the new version was performed by an
occupational physician, psychiatric nurse, and industrial
hygienist. The mean of the content validity index was
calculated, where a score more than 67.0% was accep-
table for each question. This new Thai version question-
naire was then translated into an English version (appendix)
and back translated into a Thai version. The ability of
the subjects to read and understand the questions was
verified before, during, and at the end of the data collection
period by observation and by asking the subjects;
however, most subjects were literate.

This self-response questionnaire was conducted
among 145 employees in the canning (n=51) and beverage
(n=94) industries who voluntarily participated in this study
between April 2014 and September 2015. Two parts of
the original questionnaire included awareness of the HCP
(21 items) which was reported on a 4-point Likert scale
(Strongly agree, Agree, Disagree, and Strongly disagree),
while preparedness of the HCP (4 items) was reported on
a 5-point Likert scale: (i) | do it and will continue, (ii) | did
it but may not continue, (iii) | think | will do it, (iv) Thought

about it but never did it, and (v) Never thought about it.
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The awareness of HCP was developed based on the HBM
which included perceived susceptibility (4 items), perceived
severity (5 items), perceived benefits (2 items), perceived
barriers (2 items), perceived threat (8 items), and the
preparedness of HCP by using the stages of change

model.

Statistical analysis

Descriptive statistics were used to present the data.
A factor analysis was performed to clarify the components
of the HCP questionnaire. An exploratory factor analysis
(EFA) was then performed with the following criteria: a
principal components analysis which is the default method
for variable extraction, varimax rotation, and eigenvalues
greater than 1.0. The factor loadings, which ranged from
0.48 to 0.91, were reported. The statistical analyses were

performed using the R program,® version 3.2.0.

Table 1 Demographics of the study subjects
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Demographics of study subjects

Validation of the HCP questionnaire was performed
at two factories among 145 workers who voluntarily parti-
cipated in this study. There were 2 types of employees:
daily and monthly workers. The mean age of the daily
worker was much higher than the monthly worker. Most
workers were male (70.3%) and had graduated with a high
school diploma or bachelor’s degree (48.3%). Age and
educational level were significantly different between the

workers and factories while gender was not (Table 1).

Validity of HCP questionnaire

The safety concerns of the workers in the HCP
questionnaire included two parts: awareness and prepared-
ness. The averages of the CVI of each questionnaire item

were more than 67.0%. The initial EFA of 25 items was

Daily worker Monthly worker
ltems
Factory 1 Factory 2 P-value Factory 1 Factory 2 P-value
(N=32) (N=11) (N=19) (N=83)
Age
Year (mean+S.D.) 39.6+£8.2 37.2+9.2 <0.01? 39.9+9.7 36.0+8.2 <0.01°
Sex
Male 13 (40.6 10 (90.9) 0.40° 8 (42.1) 71 (85.5 0.04°
Female 19 (59.4 1 (0.1) 11 (57.9) 10 (12.0
Educational degree
<Grade 12 8 (25.0) 9 (81.8) <0.01° 0 (0.0) 41 (49.4) <0.01°
Diploma 20 (62.5) 1(9.1) 14 (73.7) 35 (42.2)
Bachelor 4 (12.5) 1(9.1) 5 (26.3) 7 (8.4)
Values are presented as n (%) unless indicated otherwise.
S.D.=standard deviation, “t-test, *Fisher’s exact test
Factory 1=canning factory, Factory 2=beverage factory
Journal of Health Science and Medical Research 129 JHSMR 2018;36(2):127-134



Hearing Conservation Program Questionnaire

used to conduct the factor analysis with the principal
components factor analysis. Varimax rotation was employed
for better interpretability of the factor loadings with the
eigenvalues greater than 1.0. The result of the Kaiser-
Meyer-Olkin and Bartlett’s test was 0.76 (p-value<0.001),
and the variance was 68.5%. However, there was one
problem question, as expected, which was not loaded
onto the expected factors. Thus, it was finally decided to
drop this item and the EFA was performed again. Finally,
the dimensions of awareness of HCP were revised from
the dimension of “perceived susceptibility (4 items) and

perceived severity (5 items)” to the dimension of “risk
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acceptance (8 items)”, the dimension of “perceived barriers”
increased from 2 to 3 items, the dimension of “perceived
benefits was increased from 2 to 4 items and the dimen-
sion of “perceived threat of a problem to themselves and
their employer” was decreased from 8 to 4 items in the
dimension of “self-efficacy”. There was one dimension of
preparedness of HCP which was “stage of change”.
Cronbach’s alpha coefficients of the components were
0.75, 0.64, 0.84, 0.85, and 0.71, respectively, while the
Cronbach’s alpha coefficient of this questionnaire was 0.78
(Table 2).

Table 2 Dimensions and factor loadings of the awareness and preparedness questionnaire of hearing conservation program

Dimension: risk acceptance

ltem Factor loading
Alpha=0.75
1 Working in a workplace with noise above 85 dBA over 8 hours every day for 1 year is a potential risk of 0.56
hearing loss.
2 You are exposed to noise above the standard levels in your workplace. 0.47
3 Your jobs put you at risk of hearing loss. 0.57
4 Noise-induced hearing loss has a sudden onset. 0.51
5 Working in a workplace with noise above the standard levels is a potential risk for an accident. 0.51
6 Habitually working in a noisy workplace leads to annoyance and irritability. 0.51
7 Noise-induced hearing loss can be permanent. 0.53
8 Noise-induced hearing loss cannot be cured. 0.50
Dimension: perceived barriers
Factor loading
Alpha=0.64
9 Noise-induced hearing loss is neither severe nor something to fear. 0.49
10 Wearing hearing protectors is a waste of time. 0.79
1 Wearing hearing protectors while working is inconvenient. 0.69
Dimension: perceived benefits
Factor loading
Alpha=0.84
12 Hearing protectors, including ear plugs and ear muffs can help prevent noise-induced hearing loss. 0.60
13 A hearing conservation program can reduce noise hazards for workers in a noisy workplace. 0.58
14 The employer’s empowerment on noise prevention and control program can increase the worker’s recogniton  0.57
of noise hazards.
15 The employer’s empowerment on noise prevention and control program will reduce the incidence of noise- 0.86
induced hearing loss.
16 If leader is a role model for noise prevention and control, the worker’s awareness will be increased. 0.68
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Table 2 (continued)
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Dimension: role model

ltem Factor loading
Alpha=0.85
17 You have confidence to comply with the hearing conservation program policies. 0.39*
18 You are confident that you can participate in all activities held by the hearing conservation program. 0.48
19 You are confident you can be a role model for colleagues in wearing hearing protectors. 0.91
20 You are confident you can be a role model for colleagues in compliance with the hearing conservation 0.90
program policy.
Dimension: stage of change
Factor loading
Alpha=0.71
21 Do you want to know the health impacts and appropriate controls of noise in your workplace? 0.66
22 Do you want to learn of the health impacts and appropriate controls of noise in your workplace from sources 0.59
that include websites, books and resource persons?
23 Have you ever controlled or prevented noise in your workplace? 0.62
24 Have you ever thought about being a role model for colleagues in a noise control and prevention program in 0.61

your workplace?

Eigenvalue>1.0, variance explained=68.5%

*ltem no. 17 related to component of “perceived benefits” with loading factor=0.48

The levels of awareness of HCP were divided into
3 categories according to the Best study’ which included
fair, moderate, and good while the preparedness of HCP
was divided into five categories according to the stages
of change model including pre-contemplate, contemplate,
preparation, action, and maintenance. However, inter-
pretation of the self-efficacy level was divided into 2
categories which included “Yes” and “No”.

Changes in life style and health behavior in terms
of HCP were determined and are presented in Table 3.
The results showed that the workers responded positively
toward the HCP. In all dimensions of awareness of the HCP,
the workers were at moderate and good levels. The parti-
cipants had good confidence to be a role model in conduct-
ing the HCP. Some workers at Factory 1 were at fair levels
in the dimension of risk acceptance and perceived benefit
while the employees at Factory 2 were not. The mean
score and level of risk perception between the monthly

workers at the two factories were significantly different

Journal of Health Science and Medical Research

(p-value<0.05) while other dimensions were not. For the
preparedness of HCP, most workers had a good stage
of behavioral change. The action level was 42.7% and

maintenance level was 33.8%.

According to the safety activities in manufacturing,
such as training in NIHL, wearing and storage of HPDs,
selection of HPD, observation of wearing a HPD by their
supervisors, the perceived susceptibility and perceived
severity by the workers had increased. These previous
dimensions can be combined into one dimension which is
consistent with Hall who suggested that the perceived
threat included susceptibility and seriousness,” while
some items of “perceived threat” can be moved to other
dimensions and the remaining items can be represented
in the dimension of “self-efficacy”. According to the self-
efficacy model, it is proposed as a separate independent
variable along with the traditional HBM."

JHSMR 2018;36(2):127-134
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Table 3 Levels of the awareness and preparedness of the HCP in each dimension

Daily worker Monthly worker
Components Factory 1 Factory 2 P-value Factory 1 Factory 2 P-value
(N=32) (N=11) (N=19) (N=83)

Risk acceptance* 3.2+0.5 3.3x0.4 0.69" 2.9+0.3 3.2+x0.4 <0.01°
Fair 1 0 0
Moderate 10 >0.05° 14 34 0.02°
Good 21 7 5 49

Perceived barriers* 2.8+0.5 2.9+0.4 0.67° 2.9+0.4 2.9+0.4 0.73"
Fair 3 0 0.69° 1 1 0.34°
Moderate 29 1 18 82

Perceived benefits* 3.4+0.5 3.5+0.4 0.91° 3.6+0.5 3.4+0.4 0.08°
Fair 2 0 0
Moderate 19 >0.05° 10 59 0.58°
Good 11 9 24

Role Model* 3.2+04 3.3+0.5 0.42° 3.3+0.4 3.3x04 0.60°
Yes 32 1 19 83

Stage of change* 3.8+1.0 3.8+1.1 0.92° 4.0+0.9 3.8+0.9 0.45°
Pre-contemplate 1 0 0 0
Contemplate 2 1 1 4
Preparation 6 4 0.46° 2 22 0.57°
Action 14 2 8 28
Maintenance 9 4 8 28

Values are presented as n unless indicated otherwise.

*Meanz*standard deviation

®Wilcoxon rank sum test, "t—test, “Fisher’s exact test, “Pearson’s chi-squared test

Perceived barriers were the negative consequences
of outcomes or effects of those activities while benefits
were the effectiveness or advantages of the program.”
Therefore, one perceived benefit by the workers of the
HCP was how to protect themselves from NIHL which came
from the education program or safety activities such as
wearing and using the right type of HPD. The workers then
had more knowledge and were confident or had self-

eficacy to be a role model.” Hence, the workers had
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decreased barriers and they perceived increased benefits
which in this situation had the effect of multiple health
behavior changes."® These results were contrary to a study
by Brown which found that undergraduate students had a
significantly positive association between benefits, barriers,
and self-efficacy.”® However, the physical activities (weekly
kilocalories) of undergraduate students were negatively
associated with perceived barriers (r=-0.11), while a

perceived benefit had a significantly positive association
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(r=0.2). In addition, Mahoney et al.”' found that the HBM was
best at identifying sporadic condom users while the self-
efficacy model was relevant to consistent condom use.

Well-motivated and appropriately qualified personnel
were significant to the success. The greater the employer’s
empowerment and motivation, greater were the worker
benefits and worker confidence to participate,” especially
in the HCP. These results can be explained by a good working
environment that promotes the empowerment of employees
which is more likely to “gain” their trust.” In addition, Nayak
et al.** found that the willingness of the participants to do yoga
depended on their perception of benefits and barriers.
Therefore, the workers had good risk judgment or decision
making in their capacities which was related to socio-
psychological theory of decision making to individual health
related behaviors.”® The workers were then confident that
they could be role models for colleagues in the wearing
of a HPD. These results were consistent with the Ko et al.”®
study which found a lower level of self-efficacy among
heroin users who received methadone maintenance
treatment and Han et al.”’ who pointed out that the lower
effectiveness of HPD included bad attitude, poor risk
perception, and low self-efficacy in the use of HPDs.
For the stage of change, Hong et al.*® found an inconsis-
tency with this study where the patrticipants in the action/
maintenance stage demonstrated significantly greater
benefits, self-efficacy, and barriers.

For implementation of this questionnaire, Factory
2 established the HCP in 2011 while Factory 1 had already
implemented the HCP several years earlier with some HCP
activities, HCP policy, and annual audiometry test. However,
Factory 2 performed and promoted continuous safety activities
of HCP while Factory 1 had not. These supported the find-
ings that the worker’s risk acceptance and perceived
benefit of Factory 1 were lower than the workers at Factory
2. According to the focus group discussion, there were some

workers at Factory 1 who had been using cotton instead of
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a HPD and the new employees had no training in a HCP or
on the wearing of HPDs. These results were consistent with
the results of wearing HPDs. We found that some workers
had inserted the ear plugs in the wrong way. The score of
role model and stage of change of workers were consistent.
This implied that the awareness and preparedness of most
workers were at quite good levels. Therefore, changes in
their behavior during the next 6 months should be possible.”

These results implied that this questionnaire could
indicate that worker perceptions of the HCP at Factory 2

had better levels than those workers at Factory 1.

The worker safety concerns of the HCP questionnaire
included the dimensions of risk acceptance, perceived
barriers, perceived benefits, self-efficacy, and the stages
of change. The validation of this questionnaire was good,
predictable, and positive toward the HCP situation in these

companies.
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