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ABSTRACT 
 
Background: Work safety and health is one of the efforts in preventing work accidents. One of the 
protective measures for factory workers is to use personal protective equipment (PPE) when carrying 
out work activities in the workplace. In the production of plywood wood dust exposure and 
formaldehyde can cause acute irritation to the skin, eyes and respiratory tract can also be associated 
with chronic respiratory symptoms. Awareness of the use of personal protective equipment needs to be 
instilled in every factory worker. This study aims to analyze the determinants of the behavior of the use 
of personal protective equipment in plywood factory workers. 
Subjects and Method: This study was conducted using a cross sectional study design. This was done 
at the plywood factory of PT Mustika Buana Sejahtera Lumajang, East Java, in December 2019. 
Sampling was carried out by 200 factory workers using simple random sampling. The dependent 
variable is the behavior of using personal protective equipment. The independent variables are 
motivation, training, attitude, outcome expectation, perceived benefits, vicarious experience, 
observational learning, obedience to regulations on the use of PPE, and reinforcement. Data were 
collected using a questionnaire. The data were analyzed by path analysis run on Stata 13. 
Results: The behavior of using personal protective equipment on workers directly increased with high 
motivation (b= 2.65; 95% CI= 1.36 to 3.95; p<0.001), observational learning (b= 3.82; 95% CI= 2.25 to 
5.39; p<0.001), vicarious experience (b= 2.19; 95% CI= 0.90 to 3.48; p= 0.001), positive attitude (b= 
2.38; 95% CI= 1.02 to 3.73; p= 0.001), obedient to the rules (b = 2.16 ; 95% CI= 0.83 to 3.49; p= 
0.001), and experienced a reinforcement (b= 2.64; 95% CI= 1.34 to 3.93; p <0.001). The use of PPE on 
workers was indirectly influenced by outcome expectation, perceived usefulness, and training. 
Conclusion: PPE use directly increases with high motivation, observational learning, vicarious 
experience, having a positive attitude, obeying the rules, and experiencing reinforcement. The 
possibility of using PPE indirectly is influenced by outcome expectation, perceived usefulness, and 
training. 
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BACKGROUND 

Occupational safety and health, both now and 

in the future, are a means of creating safe, 

comfortable and healthy work conditions, 

environmentally friendly, so as to encourage 

efficiency and productivity which in turn can 

improve the welfare of all parties, both em-

ployers and workers (Silaban, 2016). Work 

accidents directly affect the construction of 

social reality. In fact, they represent a serious 

public health problem, especially because 

they incapacitate and even injure young 

people and workers (Melchior and Zanini, 

2019). 

One of the first steps in preventing acci-

dents is to identify the factors that influence 
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them. Factors such as workload and mental 

load, social support for colleagues, family 

conflict, management feedback, job rewards, 

leadership quality, and work-related stress 

can also influence workers in doing their jobs 

(Barkhordari et al., 2019). 

 According to the Law of the Republic of 

Indonesia No. 13 of 2003 concerning Man-

power in article 86 paragraph 1 confirms that 

every worker/laborer has the right to obtain 

protection for occupational safety and health. 

Article 86 paragraph 2 emphasizes that pro-

tecting worker / labor safety in order to rea-

lize optimal work productivity is carried out 

with occupational health safety measures 

(Law Number 13 article 86, 2003).  

It is important for workers to be in-

formed of health hazards and why control 

measures are needed. Otherwise, workers do 

not always use PPE, even in high-risk situa-

tions at work. However, information alone 

may not be enough to change workers' atti-

tudes and practices (Asgedom et al., 2019).  

In practice factory workers are cons-

tantly exposed to various physical, chemical 

and accident hazards, which make them a 

vulnerable group. The main reasons for their 

vulnerability are lack of education, lack of 

knowledge, lack of awareness of the dangers 

of OSH, and unavailability or use of PPE. 

Most Industrial workers are less aware of the 

use of PPE from exposure, activities, and 

materials in the workplace (Balkhyour et al., 

2019). 

BPJS Employment noted, in 2017 the 

number of reported work accidents reached 

123,041 cases, while in 2018 it reached 

173,105 cases with JKK claims of Rp 1.2 

trillion. The Director of BPJS Employment 

Services revealed that on average each year 

BPJSTK serves 130 thousand cases of work 

accidents, from minor cases to fatal cases 

(BPJS Employment, 2019).  

The use of PPE is very necessary for 

workers, especially for workers in plywood 

factories. Plywood is fabricated wood made 

from solid wood that is processed into thin 

sheets. One of the adhesives that have an 

impact on health is formaldehyde which can 

cause pulmonary edema, pneumonia, and 

even endanger lives (Zhou et al., 2019). Ex-

posure to wood dust in plywood production 

can cause acute irritation to the skin, eyes 

and airways and can also be associated with 

chronic respiratory symptoms. Wood dust 

and formaldehyde are classified as Group 1 

carcinogenic by the International Agency for 

Research on Cancer (Asgedom et al., 2019). 

This study aims to analyze the factors 

that influence the behavior of the use of PPE 

in plywood factory workers using Health 

Belief Model and Social Cognitive Theory. 

 

SUBJECTS  AND METHOD 

1. Study Design 

This study is an analytical observational 

method with a cross sectional approach 

which was carried out at the plywood factory 

of PT Mustika Buana Sejahtera, the Extended 

Production Line (EPL) unit, the production 

unit that makes plywood and wood waste in 

November 2019.  

2. Population and Sample 

The population in this study was all workers 

in the PT Mustika Buana Sejahtera plywood 

factory section of the Extended Production 

Line (EPL). A sample of 200 workers was 

selected by simple random sampling. 

3. Study Variables 

The dependent variable was the use of PPE. 

The independent variables include motiva-

tion, training, attitude toward PPE, outcome 

expectation, perceived benefit, vicarious 

experience, observational learning, obedience 

to regulations on the use of PPE, and reinfor-

cement. 

4. Operational Definition of Variables 

Motivation was the desire or tendency of 

someone to use or not use PPE. The data 

were collected by questionnaire. The mea-
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surement scale was continuous, and trans-

formed into dichotomous, coded 0= low (<2), 

1 = high (≥2). 

Training was an activity carried out to 

improve workers' skills and knowledge in 

terms of using PPE. The data were collected 

by questionnaire. The measurement scale 

was continuous, and transformed into dicho-

tomous, coded 0= low (<4), 1 = high (≥4). 

Attitude toward PPE (expectancy) is an 

attitude in evaluating positively or negatively 

the behavior of using PPE. The data were 

collected by questionnaire. The measurement 

scale was continuous, and transformed into 

dichotomous, coded 0= low (<4), 1 = high 

(≥4). 

Outcome expectation was a personal 

belief in the effect of an action to achieve cer-

tain results in the use of PPE. The data were 

collected by questionnaire. The measurement 

scale was continuous, and transformed into 

dichotomous, coded 0= low (<3), 1 = high 

(≥3). 

Perception of benefits was one's belief 

about the benefits of actions taken as an 

effort to prevent the emergence of a disease 

including non-health measures. The data 

were collected by questionnaire.  The mea-

surement scale was continuous, and trans-

formed into dichotomous, coded 0= low (<3), 

1 = high (≥3). 

Observational learning was a worker 

learning a behavior by witnessing and obser-

ving a behavior carried out by someone else, 

then repeating the behavior to use PPE. The 

data were collected by questionnaire. The 

measurement scale was continuous, and 

transformed into dichotomous, coded 0= low 

(<3), 1 = high (≥3). 

Vicarious experience was observing the 

behavior and experiences of others regarding 

the use of PPE. The data were collected by 

questionnaire. The measurement scale was 

continuous, and transformed into dicho-

tomous, coded 0= low (<2), 1 = high (≥2). 

Compliance with regulations on the 

use of PPE is the effect of regulations 

applied and socialized to workers in using 

PPE on the behavior of using PPE. The data 

were collected by questionnaire. The mea-

surement scale was continuous, and trans-

formed into dichotomous, coded 0= low (<2), 

1 = high (≥2). 

Reinforcement is an internal and external 

response that will affect workers in 

continuing or stopping the behavior of using 

PPE. The data were collected by question-

naire. The measurement scale was conti-

nuous, and transformed into dichotomous, 

coded 0= low (<2), 1 = high (≥2). 

5. Data Analysis  

Univariate analysis is used to describe each 

dependent and independent variable. Data is 

grouped according to data types and entered 

in the frequency distribution table. Bivariate 

analysis explains the effect of one inde-

pendent variable on a dependent variable. 

The method used is the chi-square test, with 

a confidence level of 95%. Path analysis to 

analyze the influence of motivation, training, 

attitude toward PPE, outcome expectation, 

perceived benefit, vicarious experience, ob-

servational learning, obedience to regulations 

on the use of PPE, and reinforcement, on the 

use of PPE directly and indirectly. The data 

were analysis by Stata 13. 

6. Research Ethics 

The research ethics includes informed con-

sent, anonymity, confidentiality, and ethical 

eligibility. Ethical eligibility in this study 

originated from the Hospital Health Re-

search Ethics Committee Dr. Moewardi Sura-

karta with no. 1,248/XI/HREC/2019. 

 

RESULTS 

1. Univariate Analysis  

The results of univariate analysis showed the 

characteristics of study subject. Table 1 shows 

that the average motivation of workers to use 

PPE was 2.65 (Mean= 2.65; SD= 1.41).  
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Table 1. Univariate analysis (continuous data) 

Variable n Mean SD Min. Max. 

Motivation 200 2.65 1.41 0 4 
Training 200 4.32 2.73 0 7 
Attitude 200 4.82 1.85 1 7 
Outcome expectation 200 3.21 1.35 0 5 
Perception of benefits 200 3.44 1.52 0 5 
Vicarious experience 200 1.93 1.07 0 3 
Observational learning 200 2.97 1.37 0 5 
Obedience of regulations 200 2.11 1.05 0 3 
Reinforcement 200 2.00 1.19 0 4 

 

The average score of attitude was 4.82 

(Mean= 4.82; SD= 1.85). The average score 

of expectation outcome was 3.21 (Mean= 

3.21; SD= 1.35). The average score of per-

ceived benefit was 3.44 (Mean= 3.44; SD= 

1.52). The average score of vicarious expe-

rience was 1.93 (Mean= 1.93; SD= 1.07). The 

average score of observational learning was 

2.97 (Mean= 2.97; SD= 1.37). The average 

score of observational learning was 2.11 

(Mean= 2.11; SD= 1.05). The average score of 

reinforcement was 2.00 (Mean= 2.00; SD= 

1.19). 

 

Table 2. Univariate analysis (dichotomous data) 

Independent Variable  Criteria Frequency (n) Percentage (%) 
Motivation Weak 72 36.00 
 Strong 128 64.00 
Training Never 81 40.50 
 Ever 119 59.50 
Attitude Negative 69 34.50 
 Positive 131 65.50 
Outcome expectation Low 78 39.00 
 High 122 61.00 
Perceived benefits Small 79 39.50 
 Big 121 60.50 
Vicarious experience Low 79 39.50 
 High 121 60.50 
Observational learning Low 79 39.50 
 High 121 60.50 

Obedience in following the 
rules 

Low 80 40.00 
High 120 60.00 

Reinforcement Weak 81 40.50 
 Strong 119 59.50 

 

Table 2 shows that of the 200 workers, the 

majority of factory workers had a strong mo-

tivation of 128 people (64%). Most of the 

factory workers have done training, as many 

as 119 people (59.5%). Factory workers have 

a positive attitude of 131 people (65.5%). 

Factory workers have a high outcome expec-

tation of 122 people (61%). Factory workers 

have a perception of great benefits as many 

as 121 people (60.5%). Factory workers con-

ducted high observational learning, namely 

121 people (60.5%). Factory workers experi-

enced a high vicarious experience of 121 

people (60.5%). Factory workers obey high 

regulations of 120 people (60%). Factory 

workers experienced a high increase of 119 

people (59.5%). 
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2. Bivariate Analysis  

The bivariate analysis in this study aims to 

explain the relationship between the inde-

pendent variables (motivation, training, atti-

tude, outcome expectation, perceived benefit, 

vicarious experience, observational learning, 

obedience to regulations to use PPE and rein-

forcement) with behavior of using PPE. The 

analytical test used in the bivariate analysis 

was the chi square test with a 95% confidence 

level (p<0.05).  

Table 3. Bivariate analysis of differences in the percentage of behavior of the use of 

PPE according to a number of variables 

Independent Variable  
Behavior of PPE Use 

Total 
OR p No Yes 

n % n % n % 
Motivation         
Weak 51 70.83 21 29.17 72 100 8.67 <0.001 
Strong 28 21.88 100 78.13 128 100   
Training         
Never 65 80.25 16 19.75 81 100 30.46 <0.001 
Ever 14 11.76 105 88.24 119 100   
Attitude         
Negative 49 71.00 20 28.99 69 100 8.24 <0.001 
Positive 30 22.90 101 77.10 131 100   
Outcome expectation         
Low 47 60.26 31 39.74 78 100 4.26 <0.001 
High 32 26.23 90 73.77 122 100   
Perception of benefits         
Small 56 70.89 23 29.11 79 100 10.37 <0.001 
Big 23 19.01 98 80.99 121 100   
Vicarious experience         
Low 52 65.82 27 34.18 79 100 6.70 <0.001 
High 27 22.31 94 77.69 121 100   
Observational learning         

Low 59 74.68 20 25.32 79 100 14.89 <0.001 
High 20 16.53 101 83.47 121 100   
Obedience of 
regulations 

        

Low 50 62.50 30 37.50 80 100 5.22 <0.001 
High 29 24.17 91 75.83 120 100   
Reinforcement         
Weak 56 69.14 25 30.86 81 100 9.34 <0.001 
Strong 23 19.33 96 80.67 119 100   

 

Table 3 shows that more workers 

(88.24%) had used PPE than workers who 

had never received training (19.75%) (p 

<0.001). Highly motivated workers (78.13%) 

use PPE compared to workers who have weak 

motivation (29.17%) (p <0.001). Workers 

had more positive attitudes (77.10%) who 

used PPE than workers who had negative 

attitudes (28.99%) (p <0.001). Workers had 

higher expected outcomes (73.77%) who used 

PPE compared to workers who had low 

expectation results (39.74%) (p <0.001). 

Workers had higher perceived benefits 

(80.99%) using PPE than workers who had 

low perceived benefits (29.11%) (p <0.001). 

Workers doing high observational learning 

more (80.99%) who use PPE than workers 

who do low observational learning (29.11%) 

(p<0.001). Workers experiencing higher vi-

carious experience (77.69%) used PPE than 
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workers who experienced low vicarious 

experience (34.18%) (p<0.001). More work-

ers who obeyed the rules (75.83%) used PPE 

than workers who disobeyed the rules 

(37.50%) (p <0.001). Workers who expe-

rienced more reinforcement (80.67%) used 

PPE than workers who did not experience 

reinforcement (30.86%) (p<0.001). 

 
Figure 1. Path analysis model on the determinants 

of use of PPE among workers 

 

3. Pathway Analysis  

Multivariate analysis with a path analysis 

model was performed using Stata 13. The 

path analysis model was made in accordance 

with the application of the Health Belief Mo-

del and Social Cognitive Theory within the 

framework of the study concept, illustrated in 

Figure. The variables in the model consist of 

9 endogenous variables and 1 exogenous vari-

able. Degree of freedom (df) is 35 which 

means that df is over identified so that path 

analysis can be carried out. 

Table 4 shows that the behavior of 

using personal protective equipment on 

workers directly increases with high moti-

vation, observational learning, experiencing 

vicarious experience, having a positive atti-

tude, obeying the rules, and experiencing 

reinforcement. The use of PPE is indirectly 

influenced by outcome expectation, perceived 

usefulness, and training. 

Table 4 shows that the behavior of the 

use of personal protective equipment on 

workers increased with high motivation to 

have a logodd (possibility) to use a PPE 2.65 

units larger (b = 2.65; 95% CI = 1.36 to 3.95; 

p<0.001). High observational learning had 

logodd (possibility) to use PPE 3.82 units 

larger (b = 3.82; 95% CI = 2.25 to 5.39; p 

<0.001). High vicarious experience has a 

logodd (possibility) to use PPE 2.19 units 

larger (b= 2.19; 95% CI= 0.90 to 3.48; p= 

0.001). Positive attitude has logodd 

(possibility) to use PPE 2.38 units bigger (b= 

2.38; 95% CI = 1.02 to 3.73; p = 0.001). 

Obedience to regulations having logodd 

(possibility) to use PPE 2.16 larger units (b= 

2.16; 95% CI= 0.83 to 3.49; p = 0.001). The 

reinforcement has a logodd (possibility) to 

use a larger PPE 2.64 unit (b= 2.64; 95% CI= 

1.34 to 3.93; p<0.001). 
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Table 4. Path analysis results on the determinants of PPE use  

Dependent 
variable 

 Independent variables Path 
Coef. 

(b) 

95% CI 

p Lower 
limit 

Upper 
limit 

Direct effect 
The use of PPE   Motivation (High) 2.65 1.36 3.95 <0.001 

 Observational learning (High) 3.82 2.25 5.39 <0.001 
 Vicarious experience (High) 2.19 0.90 3.48 0.001 

  Attitude (positive) 2.38 1.02 3.73 0.001 
  Obedience in following rules 2.16 0.83 3.49 0.001 
  Reinforcement 2.64 1.34 3.93 <0.001 

Indirect effect 

Outcome 
expectation 
(High) 

 Observational learning (High) 
0.62 0.04 1.21 0.034 

Perceived 
benefit 
(Strong) 

 Observational learning (High) 0.63 -0.05 1.32 0.073 
 Joining training 1.21 0.51 1.90 0.001 
 Outcome expectation (High) 1.17 0.52 1.81 <0.001 

Reinforcement  Observational learning (High) 1.32 0.72 1.92 <0.001 
Attitude 
(Positive) 

 Vicarious experience (High) 0.77 0.12 1.41 0.019 
 Joining training 1.31 0.67 1.95 <0.001 

Motivation 
(Strong) 

 Perceived benefits (strong) 0.90 0.29 1.52 0.004 
 Attitude (Positive) 1.02 0.39 1.65 0.001 

N Observation = 200     
Log likelihood = -642.46     

 

DISCUSSION 

1. The effect of observational learning 

on the use of PPE  

The results of this study indicate that there is 

a direct and positive influence between 

observational learning (b = 3.82; 95% CI = 

2.25 to 5.39; p <0.001) on the behavior of 

using PPE. Workers who have high obser-

vational learning have a logodd (possibility) 

to use a PPE of 3.82 larger units and the 

effect is statistically significant. 

This is in accordance with study con-

ducted by Olson et al. (2009) results show 

that new employees tend to use PPE at a level 

comparable to the collective use of PPE that 

is observed among their peers. According to 

Fishman et al. (2019), observational learning 

is important when individuals are uninfor-

med. 

Observational learning is indirectly and 

positively related to PPE usage behavior 

through outcome expectation (b= 0.62; 95% 

CI= 0.04 to 1.21; p= 0.034) and is sta-

tistically significant. Like someone in pre-

dicting results on themselves from observing 

others by expanding opportunities to obtain 

and modify comparisons and review compa-

rative tests against others can change self-

concepts (Alicke et al, 2013). 

Observational learning is indirectly 

associated with the use of PPE through per-

ceived benefits (b= 0.63; 95% CI= -0.05 to 

1.32; p = 0.073) and statistically significant. 

Benefit perception shows the preferred way 

to perform healthy behaviors, if someone 

believes or perceives that a behavior will be 

effective in reducing his vulnerability to 

experience or reduce the risk of severity, then 

it is likely that the person will engage in 

healthy behavior (Murti, 2018). And some-

one tends to adopt healthy behaviors when 

they believe that new behavior will reduce 

risk (Sulaeman, 2016), which means that 

someone feels the benefits by observing the 
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behavior of others and the environment to 

feel the benefits. 

Observational learning is indirectly and 

positively related to the use of PPE behavior 

through reinforcement (b= 1.32; 95% CI= 

0.72 to 1.92; p<0.001) and statistically signi-

ficant. This is consistent with a study by 

Borsa et al. (2009) observational-vational 

learning can emerge from reinforcement that 

can cause various behaviors, starting with 

imitation and information search. In this 

case the individual's perception of the 

perceived benefits refer to an individual's 

assessment of values or possibilities in rein-

forcement of a behavior (Sulaeman, 2016). 

Observational learning is behavior that 

is learned from the environment through a 

process of observing learning (Murti, 2018). 

From the description above the authors 

conclude that workers can behave well in the 

use of PPE by observing and seeing the 

actions of others, the worker will try to repeat 

the behavior. 

2. The effect of motivation on the use 

of PPE  

The results of this study indicate that there is 

a direct and positive influence between 

motivation (b= 2.65; 95% CI= 1.36 to 3.95; 

p<0.001) on the behavior of using PPE. 

Highly motivated workers have a logodd 

(possibility) to use PPE 2.65 more units and 

the effect is statistically significant. 

Motivation is a feeling that drives 

someone to do an action or work to achieve 

the goals to be achieved. Can originate from 

the individual (internal) and from the 

external environment (external) (Chotimah 

et al, 2019). This is consistent with Chotimah 

et al. (2019) motivation of health workers in 

the use of basic PPE is one of the factors that 

underlies the behavior of the use of basic PPE 

derived from the need for a sense of security. 

The need for security creates a desire and 

hope for someone to avoid dangerous things 

that come from the work environment. It was 

strengthened in study by Gunawan and 

Mudayana. (2016) that motivation has an 

influence on PPE use behavior. 

From the description above, it can be 

concluded that behavior change can be 

influenced by intention and motivation and 

can function in increasing adjustments aimed 

at encouraging healthy behavior (Hansstein 

and Echegaray, 2018). 

3. The effects of vicarious experience 

on the use of PPE  

The results of this study indicate that there is 

a direct and positive influence between 

vicarious experience (b= 2.19; 95% CI= 0.90 

to 3.48; p= 0.001) on the behavior of PPE 

use. Workers who have high vicarious 

experience have the logodd (possibility) to 

use PPE 2.19 larger units and the effect is 

statistically significant. And vicarious expe-

rience is indirectly and positively related to 

PPE usage behavior through attitude (b= 

0.77; 95% CI= 0.12 to 1.41; p= 0.019) and 

statistically significant. 

A study conducted by Berkowitz et al. 

(2012) shows that vicarious experience 

influences the behavior of the more someone 

has information from vicarious experience, 

then the person has better behavior. Conver-

sely, someone who lacks vicarious experience 

has a negative attitude toward his behavior. 

Rowland et al. (2019) reported that vicarious 

experience has a relationship through a 

process of social comparison and make 

changes in health behavior towards someone. 

From the description above it can be 

concluded that vicarious experience has a 

role in changing one's behavior and this study 

is in line with the above study that the higher 

vicarious experience, the better a person is in 

healthy behavior.   

4. The effect of attitude on the use of 

PPE  

The results of this study indicate that there is 

a direct and positive influence between 

attitude (b= 2.38; 95% CI= 1.02 to 3.73; p= 
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0.001) on PPE usage behavior. Workers who 

have a high attitude have a logodd (possibi-

lity) to use PPE 2.38 units larger. 

A study conducted by Ayuningtyas et al. 

(2018) shows that a positive attitude influ-

ences someone in positive behavior as well. 

This is also in line with study conducted by 

Jayanti et al. (2017) shows that negative and 

positive attitudes can affect a person's 

behavior. 

This is also consistent with the results 

of this study which showed that attitude was 

indirectly and positively related to PPE usage 

behavior through motivation (b= 1.02; 95% 

CI= 0.39 to 1.65; p= 0.001) and statistically 

significant. Workers with high attitude have a 

logodd (possibility) for motivation of 1.02 

greater units. The results of this study are in 

line with the results of the analysis in a study 

by Ayuningtyas et al. (2018) shows a positive 

correlation between attitude and intention to 

behave. 

From the description above it can be 

concluded that a person's positive and nega-

tive attitudes can influence a person's beha-

vior either directly or indirectly which im-

pacts on a person's behavior in doing good or 

bad. 

5. The effect of regulatory compliance 

on the use of PPE  

The results of this study indicate that there is 

a direct and positive influence between regu-

latory compliance (b= 2.16; 95% CI= 0.83 to 

3.49; p= 0.001) on the behavior of using PPE. 

Workers who adhere to regulations have a 

logodd (possibility) to use PPE 2.16 more 

units and the effect is statistically significant. 

A study conducted by Raodhah (2014) 

shows the relationship between policies and 

the use of PPE on employees which means 

that policies made by companies that are 

implemented with good commitment affect 

employees in using PPE while working. This 

is in accordance with the study that has been 

done and the existence of clear rules regard-

ing the use of PPE will make workers to 

comply with these regulations because they 

do not want to accept the risk that will occur 

if it violates (Arpian, 2018). 

From the description above it can be 

concluded that the more obedient a person is 

with the rules, the person will avoid work 

accidents and will affect one's behavior. 

6. The effect of reinforcement on PPE 

usage behavior 

The results of this study indicate that there is 

a direct and positive effect between rein-

forcement (b = 2.64; 95% CI = 1.34 to 3.93; 

p<0.001) on the behavior of PPE use. 

Workers who have high reinforcement have 

the logodd (possibility) to use PPE 2.64 

larger units and the effect is statistically 

significant. 

Study by Lombardi et al. (2009) states 

that the influence of supervisors in providing 

positive feedback can influence worker beha-

vior in the use of PPE. This is consistent with 

study conducted and strengthened by study 

by Hendriansyah et al. (2019) there is a signi-

ficant relationship between the reinforcing 

factors on the behavior of the use of PPE. 

From the description above it can be 

concluded that the communication, super-

vision, support, punishment and reward rela-

tionships have an important role in the rein-

forcement that influences a person's behavior 

in the behavior of using PPE both internally 

and externally. 

7. The effect of training on the use of 

PPE  

The results of this study indicate that training 

is indirectly and positively related to PPE 

usage behavior through perceived benefits 

(b= 1.21; 95% CI= 0.51 to 1.90; p= 0.001) and 

statistically significant. And training is in-

directly and positively related to the behavior 

of using PPE through attitude (b= 1.31; 95% 

CI= 0.67 to 1.95; p <0.001) is statistically 

significant. 
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A study conducted by Ndayambaje et al. 

(2019) revealed that from training someone 

will feel more prepared, safe, calm and 

reduce anxiety so that they will implement 

safe behavior. Nakua et al. (2019) reported 

that new workers need training to master 

safety procedures and identify prominent 

hazards. As well as revealing that workers' 

attitudes about using PPE are bad if training 

and law enforcement in the workplace are 

not emphasized. This is confirmed by study 

conducted by Dalju et al. (2019) which states 

that safety training positively influences 

worker behavior in promoting safety culture 

and practices in the workplace. 

It can concluded that training is an 

important thing to do to make workers feel 

more prepared, safe, calm and reduce an-

xiety. If done, safety training can positively 

influence worker behavior in the use of PPE 

8. The effect of outcome expectation 

on the use of PPE  

The results of this study indicate that out-

come expectation is indirectly and positively 

related to PPE use behavior through per-

ceived benefits (b= 1.17; 95% CI= 0.52 to 

1.81; p<0.001) to PPE use behavior. Workers 

who have high expectation outcomes have 

the logodd (likelihood) to use PPE 1.17 for 

larger units and the effect is statistically 

significant. 

This is in line with a study by Atmojo et 

al. (2017) who revealed that a person with a 

positive expectation outcome from benefits is 

more likely to influence his perception in 

controlling behavior. This is supported by 

Liao et al. (2019) which states that the posi-

tive expectation outcome influences behavior 

change for the better by predicting what will 

be done next. 

From the description above it can be 

concluded that the outcome expectation is 

the anticipated results of a behavior. To learn 

a behavior, the individual must know the 

potential results if the behavior will be done 

alone (Murti, 2018). It means that before 

becoming an individual behavior, it is 

necessary to know the perceived benefits of 

outcome expectation to finally be done alone. 

9. The effect of perceived benefit on 

the use of PPE 

The results of this study indicate that the 

perceived benefits are indirectly and posi-

tively related to PPE use behavior through 

motivation (b= 0.90; 95% CI= 0.29 to 1.52; 

p= 0.004) to PPE use behavior. Workers who 

have a perception of large benefits have the 

logodd (possibility) to use PPE 0.90 units 

higher and the effect is statistically 

significant. 

Based on the results of study by Setiya-

ningsih et al. (2016), stated that there is a 

positive relationship between perceived 

benefits and preventative behavior. The 

benefits of action directly motivate behavior 

and indirectly determine activity plans to 

achieve benefits as a result. Study conducted 

by Sari et al. (2019) revealed that perceived 

benefits have an influence on actions in 

performing healthy behaviors. This is 

supported by study conducted by Jemberu et 

al. (2015) which shows that perception 

significantly influences intention on one's 

behavior. 

From the description above it can be 

concluded that the perceived benefits refer to 

the individual's assessment of the effective-

ness to reduce the risk of disease (Resenstock 

1974 in Sulaeman, 2016), if the benefits felt 

by large individuals then the behavior to be 

better will increase. 

 

AUTHOR CONTRIBUTION 

Bayu Putra Dewantara as the main author 

plays a role in coordinating study, conducting 

all stages of study, and completing study 

scripts. Bhisma Murti has a role in preparing 

the study framework, processing study data, 

representing the results of study analysis, 

and preparing manuscript. Vitri Widyaning-



Journal of Health Promotion and Behavior (2019), 4(4): 306-318 
https://doi.org/10.26911/thejhpb.2019.04.04.07 

316   e-ISSN: 2549-1172 

sih was instrumental in developing ideas, 

study designs, and study hypotheses.  

 

CONFLICT OF INTEREST 

There is no conflict of interest in this study. 

 

FUNDING AND SPONSORSHIP 

This study is self-funded. 

 

ACKNOWLEDGMENT 

Our gratitude goes to the plywood factory PT 

Mustika Buana Sejahtera Lumajang, East 

Java, for allowing this study to be carried out. 

Thank you to factory workers who partici-

pated and were willing to be respondents in 

the study. 

 

REFERENCE 

Atmodjo JT, Soemanto R, Murti B (2017). 

Determinants of successful smoking 

cessation in Surakarta. J Health 

Promot Behav, 02(04): 332–344. htt-

ps://doi.org/10.-

26911/thejhpb.2017.02.04.05 

Ayuningtyas D, Sri Rahardjo S, Murti B 

(2018). Risk Factors of Dengue Fever: 

Application of PRECEDE-PROCEED 

Model. J Epid Pub Health, 04(01), 37–

46. https://doi.org/10.26911/jepublic-

health.2019.04.01.05 

Arpian ID (2018). Penerapan alat pelindung 

diri tangan pada pekerja bagian 

produksi (Application of personal 

protective equipment to workers in the 

production department). HIGEIA, 2(3): 

363–373. Retrieved from https://jour-

nal.unnes.ac.id/sju/index.php/hige-

ia/article/view/22804 

Asgedom AA, Bråtveit M, Moen BE (2019). 

Knowledge, attitude and practice 

related to chemical hazards and 

personal protective equipment among 

particleboard workers in Ethiopia: A 

cross-sectional study. BMC Public 

Health, 19(1):1–10. Retrieved from htt-

ps://doi.org/10.1186/s12889-019-680-

7-0 

Alicke MD, Zell E, Guenther CL (2013). 

Social Self-Analysis. Constructing, 

Protecting, and Enhancing the Self. In 

Advances in Experimental Social 

Psychology (1st ed., Vol. 48). htt-

ps://doi.org/10.1016/B978-0-12-407-

188-9.00004-1 

Balkhyour MA, Ahmad I, Rehan M (2019). 

Assessment of personal protective 

equipment use and occupational ex-

posures in small industries in Jeddah: 

Health implications for workers. Saudi 

J Biol Sci, 26(4): 653–659. Htt-

ps://doi.org/10.1016/j.sjbs.2018.06.-

011 

Barkhordari A, Malmir B, Malakoutikhah M 

(2019). An Analysis of Individual and 

Social Factors Affecting Occupational 

Accidents. Saf Health Work, 10(2): 

205–212. https://doi.org/10.1016/j-

.shaw.2019.01.002 

Berkowitz SA, Bell RA, Kravitz RL, Feldman 

MD (2012). Vicarious experience 

affects patients’ treatment preferences 

for depression. PLoS ONE, 7(2), 13–16. 

https://doi.org/10.1371/journal.pone-

.0031269 

Borsa D, Heess N, Piot B, Liu S, Hasenclever 

L, Munos R, Pietquin O (2019). Obser-

vational learning by reinforcement 

learning. Proceedings of the Interna-

tional Joint Conference on Autono-

mous Agents and Multiagent Systems, 

AAMAS, 2, 1117–1124. http://www.ifa-

amas.org/Proceedings/aamas2019-

/pdfs/p1117.pdf 

BPJS Ketenagakerjaan (2019). Angka kece-

lakaan kerja cenderung meningkat, 

bpjs ketenagakerjaan bayar santunan 

rp1.2 triliun (The number of occupa-

tional accidents tends to increase, bpjs 

employment paid compensation Rp 1.2 

https://doi.org/10.1016/B978-0-12-407188-9.00004-1
https://doi.org/10.1016/B978-0-12-407188-9.00004-1
https://doi.org/10.1016/B978-0-12-407188-9.00004-1


Dewantara et al./ Application of HBM and SCT on the Use of PPE among workers 
 

e-ISSN: 2549-1172  317 

trillion). Retrieved from https://-

www.bpjsketenagakerjaan.go.id/beri-

ta/23322/Angka-Kecelakaan-Kerja-

Cenderung-Meningkat,-BPJS-Ketena-

gakerjaanBayar-Santunan-Rp1,2-Tri-

liun. 

Chotimah CC, Haryadi, Roestijawati N 

(2019). Jurnal Ekonomi, Bisnis, dan 

Akuntansi (JEBA) Volume 21 Nomor 

03 Tahun 2019 http://jp.feb.unsoed-

.ac.id/index.php/jeba/article/view/136

7 

Dalju I, Dessie A, Bogale L, Mekonnen TH 

(2019). Occupational risk factors 

associated with respiratory symptoms 

among tannery workers in Mojo town, 

Southeast Ethiopia, 2018: A com-

parative cross-sectional study. Multi-

discip Resp Med, 14(1), 1–10. htt-

ps://doi.org/10.1186/s40248-019-018-

8-1 

Fishman A, Fishman R, Gneezy U (2019). A 

tale of two food stands: Observational 

learning in the field. J Econ Behav 

Organ, 159, 101–108. doi:10.1016/j.jeb-

o.2019.01.004. 

Gunawan I, Mudayana AA (2016). Hubungan 

antara pengetahuan, sikap dan mo-

tivasi dengan perilaku penggunaan alat 

pelindung diri pada pekerja bagian 

produksi PT. Katingan Indah Utama, 

Kabupaten Kotawaringin Timur, Pro-

vinsi Kalimantan Tengah (The relation-

ship between knowledge, attitude and 

motivation with behavior the use of 

personal protective equipment on pro-

duction workers Pt. Katingan Indah 

Utama, Kota-waringin Timur Regency, 

Central Kalimantan Province). Unnes 

Journal of Public Health, 5(4), 336. 

https://doi.org/10.15294/ujph.v5i4.124

21 

Hansstein FV, Echegaray F (2018). Exploring 

motivations behind pollution-mask use 

in a sample of young adults in urban 

China. Globalization and Health, 14(1), 

1–10. https://doi.org/10.1186/s12992-

018-0441-y 

Hendriansyah A, Phuspa SM, Basri AA, 

Rahma AA (2019). Factors related to 

behavior of using personal protective 

equipment on workers at Gum Rosins 

and Turpentine. Journal of Industrial 

Hygiene and Occupational Health. 4(1). 

Doi: http://dx.doi.org/10.21111/-

jihoh.v4i1.3437 

Jayanti N, Sulaeman ES, Pamungkasari EP 

(2017). Effects of predisposing, ena-

bling, and reinforcing factors on com-

pleteness of child immunization in 

Pamekasan, Madura. 93. https://doi-

.org/10.26911/theicph.2017.012 

Jemberu WT, Mourits MCM, Hogeveen H 

(2015). Farmers’ intentions to imple-

ment foot and mouth disease control 

measures in Ethiopia. PLoS ONE, 

10(9), 1–15. https://doi.org/10.1371/-

journal.pone.0138363 

Liao Y, Song J, Robertson MC, Cox-Martin E, 

Basen-Engquist K (2019). An ecological 

momentary assessment study inves-

tigating self-efficacy and outcome 

expectancy as mediators of affective 

and physiological responses and exer-

cise among endometrial cancer sur-

vivors. Annals of Behavioral Medicine : 

A Publication of the Society of Beha-

vioral Medicine, 1–15. Https://doi-

.org/10.1093/abm/kaz050 

Lombardi DA, Verma SK, Brennan MJ, Perry 

MJ (2009). Factors influencing worker 

use of personal protective eyewear. 

Accident Analysis and Prevention, 

41(4): 755–762. https://doi.org-

/10.1016/j.aap.2009.03.017 

Melchior C, Zanini RR (2019). Mortality per 

work accident: A literature mapping. 

Safety Science, 114: 72–78. https://-

doi.org/10.1016/j.ssci.2019.01.001 

Murti B (2018). Teori promosi dan perilaku 

https://doi.org/10.1186/s40248-019-0188-1
https://doi.org/10.1186/s40248-019-0188-1
https://doi.org/10.1186/s40248-019-0188-1


Journal of Health Promotion and Behavior (2019), 4(4): 306-318 
https://doi.org/10.26911/thejhpb.2019.04.04.07 

318   e-ISSN: 2549-1172 

kesehatan (1st Ed.). Jawa Tengah: 

Bintang Fajar Offset. 

Nakua EK, Owusu-Dabo E, Newton S, 

Koranteng A, Otupiri E, Donkor P, 

Mock C (2019). Injury rate and risk 

factors among small-scale gold miners 

in Ghana. BMC Public Health, 19(1), 1–

8. https://doi.org/10.1186/s12889-019-

7560-0 

Ndayambaje B, Amuguni H, Coffin-Schmitt 

J, Sibo N, Ntawubizi M, Vanwormer E 

(2019). Pesticide application practices 

and knowledge among small-scale local 

rice growers and communities in 

rwanda: A cross-sectional study. Int J 

Environ Res Public Health, 16(23). 

https://doi.org/10.3390/ijerph162347-

70 

Olson R, Grosshuesch A, Schmidt S, Gray M, 

Wipfli B (2009). Observational learn-

ing and workplace safety: The effects of 

viewing the collective behavior of 

multiple social models on the use of 

personal protective equipment. J Saf 

Res, 40(5), 383–387. https://doi.-

org/10.1016/j.jsr.2009.07.004 

Raodhah S, Gemely D (2014). Faktor-faktor 

yang berhubungan dengan penggunaan 

alat pelindung diri pada karyawan 

bagian packer PT Semen Bosowa Maros 

Tahun 2014. Public Health Science 

Journal, 6(2): 437–449. http:-

//journal.uin-alauddin.ac.id/index.p-

hp/Al-Sihah/article/view/1967. 

Rowland SA, Cohen MZ, Pullen CH, Schulz 

PS, Berg KE, Kupzyk KA, et al. (2019). 

Vicarious experience to affect physical 

activity in working women: A Rando-

mized control trial. West J Nurs Res, 

doi:10.1177/0193945919856575 

Sari NK, Rahardjo SS, Widyaningsih V 

(2019). Factors associated with per-

sonal hygiene, use of personal protec-

tive equipment, and the risk of contact 

dermatitis among scavengers: A path 

analysis evidence from Surakarta, 

Central Java. J Health Promot Behav, 

4(3): 198-211. https://doi.org/10.269-

11/thejhpb.2019.04.03.05 

Setiyaningsih R, Tamtomo D, Suryani N 

(2016). Health belief model: Deter-

minants of hypertension prevention 

behavior in adults at community health 

center, Sukoharjo, Central Java. J 

Health Promot Behav, 01(03): 160–

170. https://doi.org/10.26911/thejhpb-

.2016.01.03.03. 

Silaban BH (2016). Faktor-faktor yang 

mempengaruhi penggunaan alat pe-

lindung diri (PPE) pada pekerja pandai 

besi di Desa Sitampurung, Kecamatan 

Siborongborong, Kab. Tapanuli Utara 

Tahun 2016 (Factors affecting the use 

of personal protective equipment (PPE) 

in blacksmith workers in Sitampurung 

Village, Siborongborong District, Kab. 

North Tapanuli in 2016) Skripsi. Fakul-

tas Kesehatan Masyarakat Universitas 

Sumatera Utara Medan, 1–5. https://-

doi.org/10.1007/s13398-014-0173-7.2 

Sulaeman ES (2016). Pembelajaran model 

dan teori perilaku kesehatan: konsep 

dan aplikasi. Surakarta: UNS Press. 

Zhou B, Lin XZ, Zhang YG, Shiue A, Hu SC, 

Liu HF, Lu S (2019). Degradation of 

formaldehyde from plywood with an 

iron electrode in alkaline solution. 

Building and Environment, 157: 346–

355. https://doi.org/10.1016/j.build-

env.2019.05.003 

 


