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The effect of theory‑based educational 
intervention on correct principles of 
manual material handling among men
Farough Mohammadian1,2, Zahra Sadat Asadi1, Mohsen Moradinia3, Reza Tajik4, 
Rasoul Abhar5, Manijeh Soleimanifar6

Abstract:
BACKGROUND: Changing human behavior for the purposes of improving the way people work 
is an integral part of most educational interventions. This study aimed to evaluate the effect of a 
model based on the theory of planned behavior (TPB) on correct principles of manual material 
handling (MMH) among male soldiers.
SUBJECTS AND METHODS: This study was a quasi‑experimental, pretest‑posttest research with 
a control group. Furthermore, 140 soldiers, from an area located in the city of Bandar Abbas, Iran, 
were selected through a simple random sampling and they were divided into two groups: intervention 
and control (70 subjects in each group). The data were collected using a three‑part questionnaire 
including demographic information, the theory constructs, and MMH behavior. The intervention group 
was given the relevant education, and after 2 months, the both groups were evaluated.
RESULTS: Based on regression analysis, attitude toward behavior and perceived behavioral control 
were predictors for correct principles of MMH. There were significant differences between the mean 
scores of the theory constructs before and after the education in intervention group (P < 0.001); 
however, no significant differences were observed in the theory constructs in the control group 
after the intervention. Before the education, the mean score of MMH of the intervention group 
was 38.30 ± 6.45; but after, the education, this changed into 44.20 ± 6.01, and significantly 
increased (P < 0.001).
CONCLUSIONS: Educational intervention based on the TPB was effective in improving behavior for 
correct MMH in soldiers. Thus, the use of such educational programs according to the constructs of 
the planned behavior theory is recommended.
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Introduction

Musculoskeletal disorders (MSDs) 
are some of the most common 

occupational injuries and disabilities in 
developing and industrialized nations.[1] 
These disorders are responsible for half 
of all occupational diseases, as well as the 
main cause of lost work time, absenteeism, 
increased costs, and human injuries.[2] 
According to reports, MSDs account for 40% 
of all occupational worker’s compensation 

payments.[3,4] The risk factors involved 
in MSDs are varied. Awkward postures 
and incorrect ways of manual material 
handling (MMH) are most important and 
correcting these issues greatly helps the 
reduction of MSDs.[5]

MSDs are costly and can cause back 
pain, arthritis of the knees and joints, 
bone damage, and general deformation 
of the body’s shape.[6‑9] Research shows 
that ergonomic tool design is effective in 
reducing the damage caused by MMH 

Address for 
correspondence: 

Dr. Zahra Sadat Asadi, 
Department of Community 

Medicine, School of 
Medicine, Aja University of 
Medical Sciences, Tehran, 

Iran. 
E-mail: zasadi@ajaums.

ac.ir

Received: 21-03-2020
Accepted: 15-06-2020
Published: 26-11-2020

1Department of Community 
Medicine, School of 

Medicine, Aja University 
of Medical Sciences, 

Tehran, Iran, 2Department 
of Occupational Health 

and Safety Engineering, 
Environmental Health 

Research Center, Research 
Institute for Health 

Development, Kurdistan 
University of Medical 

Sciences, Sanandaj, Iran, 
3Department of Occupational 

Medicine, Aerospace 
and Subaquatic Medicine 

Faculty, Aja University 
of Medical Sciences, 

Tehran, Iran, 4Department 
of Occupational Health 

Engineering, School 
of Public Health, Arak 
University of Medical 

Sciences, Arak, Iran, 5Marine 
Medicine Research Center, 
Baghiyatallah University of 
Medical Sciences, Tehran, 

Iran, 6Department of 
Physical Therapy, Health 

Management Research 
Group, ACECR, 

Tehran, Iran

Original Article

Access this article online
Quick Response Code:

Website:
www.jehp.net

DOI:
10.4103/jehp.jehp_242_20

How to cite this article: Mohammadian F, Asadi ZS, 
Moradinia M, Tajik R, Abhar R, Soleimanifar M. The 
effect of theory-based educational intervention on 
correct principles of manual material handling among 
men. J Edu Health Promot 2020;9:319.

This is an open access journal,  and articles are 
distributed under the terms of the Creative Commons 
Attribution‑NonCommercial‑ShareAlike 4.0 License, which 
allows others to remix, tweak, and build upon the work 
non‑commercially, as long as appropriate credit is given and 
the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

[Downloaded free from http://www.jehp.net on Saturday, March 4, 2023, IP: 5.250.70.64]



Mohammadian, et al.: The effect of theory‑based educational intervention on manual material handling

2 Journal of Education and Health Promotion | Volume 9 | November 2020

though this is costly and cannot be used in developing 
countries. Even in more developed nations, proper 
manual handling techniques are implemented in manual 
labor.[10‑12] Researchers have suggested a set of rules called 
the correct principles of MMH to prevent such injuries.[10]

In industries, factories and service sectors, soldiers 
perform various manual handling tasks; unfortunately, 
many of the soldiers do not follow these principles and 
may be at risk of developing MSDs leading to back 
pain, herniated disks, and knee pain.[7‑12] There are 
many reasons why these principles are not followed by 
them and a lack of awareness can be one of them.[13,14] 
Achieving absolute safety in different activities and 
obtaining a burgeoning safety culture require a set up 
fundamental steps in all areas, most important of which 
is creating conditions for an increased level of awareness 
and changing the outlook of personnel in occupational 
environments.[15] The role of training is important for 
progress and development in reducing injuries in the 
manual handling of materials. Extensive and continuous 
planning and implementation of training programs for 
personnel is effective in reducing injuries caused by 
MMH because they also increase the level of skill, safety 
regulations, and protocols in tasks and improve the 
moral and self‑confidence of the personnel.[15‑17]

Apparently, different factors reflect human behavior and 
health education is known as the central pillar of health 
activities and programs. It should be noted that health 
education requires the understanding of behavior and 
factors affecting it order to be effective in changing or 
mitigating existing behavior and replacing them with 
new ones.

This issue determines the role of theories and models of 
behavioral studies in health education.[14,18] In this regard, 
it is expected that with the teaching of correct principle 
of MMH, the awareness and behavior of soldiers, who 
follow them, will change. The process of behavioral 
change is affected by many factors which have been 
studied by researchers and many theories have been 
presented.[14,18]

The theory of planned behavior (TPB) was suggested 
in 1987 by Ajzen and Fishbein. This model predicts the 
occurrence of a particular behavior on the condition that 
the subject has the intention of performing that behavior. 
This model considers intention as the determining factor 
in behavior. Intention is predicted using three constructs 
including attitude toward behavior, perceived behavioral 
control and subjective norm. Attitude toward behavior 
is the positive or negative evaluation of performing that 
behavior and consists of two subconstructs: behavioral 
beliefs and behavioral results evaluation.[19] Subjective 
norm refers to the perceived social pressure regarding 

the execution of that behavior. People usually act based 
on their understanding of what others think and their 
intention in potentially accepting a behavior is influenced 
by those who they have a close relation with. Perceived 
behavioral control is a measure of the person’s perception 
of how easy or hard it is to perform a particular behavior. 
Behavior is always after intention and is connected to it. 
This behavioral theory is under the control of behavioral 
intention.[20,21] Moreover, perceived behavioral control 
can directly influence behavior.[13,19] Figure 1 shows the 
model of the TPB.

The TPB has been used in various health‑related issues for 
decision making regarding a particular behavior.[14,22,23] 
and has had a positive effect on changing people’s 
behavior in many studies of health‑related behavior.[24,25] 
Since soldiers are constantly moving heavy objects 
manually, a lack of awareness and training in proper 
posture and correct handling of materials is prevalent. 
However, no research has been conducted on the 
effectiveness of educational intervention models in the 
behavior of soldiers. Therefore, this study was designed 
to assess the effect of the educational intervention based 
of the TPB on MMH Behavior.

Subjects and Methods

Research design and participants
This study was a quasi‑experimental research, 
pretest‑posttest research with a control group. The study 
population in this study comprised of soldiers tasked 
with the MMH in various occupations such as technical 
or floating factories, hospitals and service tasks in an 
area located in Bandar Abbas, Iran. Moreover, in this 
study, a control group was used. The study proposal 
was approved by the committee of ethics (Ethical code. 
IR.AJAUMS.REC.1397.103) prior to its execution. After 
procuring permits from the relevant authorities and 
sending out the required notifications, 148 participants 
were enrolled into the proper handling the materials 
training program. After determining the study objectives, 
the subjects were invited to participate and they were 
required to sign a consent form knowingly.

The criteria for entry into the program included: having 
physical and mental health using a using self‑report 
questionnaire, literacy and at least 1 month of work 
experience in the field. The participants who missed 
any session of the training were excluded from the 
program. The intervention group was given the relevant 
educational intervention and after 2 months, both groups 
were evaluated. Eight subjects were excluded from the 
study based on the criteria. Finally, the participants 
were randomly assigned into the intervention group 
and control group, both of equal size (70 people in 
each group) [Figure 2]. To track short‑term behavioral 
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Figure 1: Overall schematic of the theory of planned behavior in the present study

Allocation

Analysis

Enrollment
Assessed for eligibility (n = 148)

Excluded (n =  8)
•  Not meeting inclusion criteria (n = 5)
•  Declined to participate (n = 3)
•  Other reasons (n = 0)

Randomized (n = 140)

Allocated to intervention (n = 70)
•  Received allocated intervention (n = 70)
•  Did not receive allocated intervention
   (give reasons) (n = 0)

Allocated to intervention (n = 70)
•  Received allocated intervention (n = 70)
•  Did not receive allocated intervention
   (give reasons) (n = 0)

Lost to follow-up (give reasons) (n = 0)
Discontinued intervention (give reasons)

(n = 0)

Lost to follow-up (give reasons) (n = 0)
Discontinued intervention (give reasons)

(n = 0)

Follow-Up

Analysed (n = 70)
•  Excluded from analysis (give reasons)
   (n = 0)

Analysed  (n = 70)
•  Excluded from analysis (give reasons)
   (n = 0)

Figure 2: Consort 2010 flow diagram
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changes in educational interventions using a TPB, 
according to previous studies and the Ajzen guide, 
usually 6–12 weeks are considered.[  26‑31] In addition, due 
to the limitation of the study site and time limited for 
the implementation of the project, it was not possible to 
spend more than 2 months. It should be noted that only 
the intention and change of behavior are considered, not 
the maintenance of behavior. In the present descriptive 
study, the regression method and structural modeling 
analysis were used for testing and examining the model 
structures and the relative weight of each structure 
for community understanding and intervention was 
examined and measured.[32]

Data collection tools
The data were collected using a three‑part questionnaire. 
The first part acquires demographic information such 

as age, marital status, level of education, physical and 
mental health status, and training history. The second 
part included questions that measured the constructs of 
the TPB such as behavioral intention, attitude toward 
behavior, subjective norms, and perceived behavioral 
control. A question sample for each of the TPB structures 
is presented in Table 1. Attitude structure was divided 
into two parts: experimental and instrumental attitudes, 
each of which was measured directly and indirectly. 
In addition, indirect structures are behavioral beliefs. 
Attitude toward behavior was measured using 7 
questions with a score from 7 to 35, that included 3 
questions experimental attitude with direct measurement 
(2 questions) and indirect (1 question), 4 questions 
of instrumental attitude with direct measurement 
(3 questions), and it was indirect (1 question). Subjective 
norm was measured using 4 questions with a score from 
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4 to 20 that 1 question was a subjective norm with direct 
measurement and 3 questions were normative beliefs 
with indirect measurement. Perceived behavioral control 
was measured using 4 questions with a score from 4 to 
20, which included 1 question of the perceived control 
with direct measurement, 2 questions of control belief 
with indirect measurement, 1 question of self‑efficacy 
with direct measurement and behavioral intention was 
measured using 3 questions with a score from 3 to 15. 
The Likert scale was used to determine the questions 
from 1 (strongly agree) to 5 (strongly disagree). The third 
part of the questionnaire contained questions regarding 
the behavior of correct material handling (27 questions). 
Of these 27 questions, 15 were related to behavior with 
a score from 15 to 75 and the remaining 12 questions 
were complimentary questions that measured other 
issues involved with correct handling of materials. These 
questions were also determined using the Likert scale 
with the options ranging from 1 (never) to 5 (always). 
The first and second parts of the questionnaire were 
self‑administered while the third part was done through 
observations by the researcher. This questionnaire for 
MMH was designed by  Kuchi et al. and its validity and 
reliability were being confirmed.[33] In order to assess 
the content validity quantitatively, two indicators 
of content validity ratio (CVR) and content validity 
index (CVI) were used. First, to determine the CVR, 10 
occupational health and health education professionals 
were asked to review the designed questions of each 
item based on a three‑part spectrum (necessary, useful, 
but not necessary, and not necessary). According to the 
Lawshe’s table, to determine the minimum value of the 
index of CVR, the questions, which had a numerical 
value of CVR based on the evaluation of 10 experts 
higher than 62%, were considered statistically significant 
(P < 0.05) and maintained. Then, in order to assess the 
CVI based on the Walts and Bausell CVI, any question 
whose CVI was higher than 0.7 was accepted and the 
rest were deleted.[29] To determine the reliability of 
the questionnaire, Cronbach’s alpha coefficient of the 
questions was calculated for each TPB structure, which 
was attitude (0.86), subjective norms (0.81), perceived 

behavioral control (0.88), behavioral intention (0.91), and 
behavior of MMH (0.89). Finally, the Cronbach’s alpha 
of the whole questionnaire was 0.87.

Intervention
After conducting the pretest stage, an educational program 
was devised based on the results for the amelioration of 
behavior regarding correct MMH. In order to focus 
more on a TPB structure, the regression model was used. 
Attitude and perceived behavioral control were two 
parameters with higher predictive effect; therefore, further 
training intervention emphasized these two constructs. 
Four 60‑min training intervention sessions were carried 
out (one each week) for the intervention group. The 
training program incorporated speeches, educational 
videos, animations, pamphlets, banners, question, and 
answer sessions and live demonstrations showing the 
correct handling of materials by each soldier within 
the intervention group (role‑play). The film screening, 
brainstorming and group discussion on the benefits 
of the correct principles of MMH were used to change 
the attitude. In order to adjust the perceived behavioral 
control, the facilitating factors of behavior in groups were 
discussed and the subjects answered the questions. In 
addition, the correct principles of MMH were taught step 
by step. Group discussion was used to influence subjective 
norm and motivate. In addition, the guidance by Sharma 
was used to modify each of the model structures.[19] 
Two months after the intervention, questionnaires were 
again given to both groups as posttests to evaluate the 
achievement of the study objectives.

Data analysis
The data were analyzed using SPSS software version 20 
(SPSS INC, Chicago, IL, USA).In order to calculate before 
and after averages for each construct, paired sample 
t‑test was used. The mean scores of each group were 
compared using an independent t‑test. The qualitative 
characteristics of the two groups were compared using 
the Chi‑squared test. Predicting the intention of MMH 
was done using multivariable regression analysis. 
P < 0.05 was considered as statistically significant.

Table 1: Questions sample for each of the theory of planned behavior structures
TPB structures Questions sample
MMH attitude What do you think about of MMH as expressed?

1. Totally agree, 2. Agree, 3. No comments, 4. Against, 5. Completely against
Subjective norms in 
MMH

Most people who are respectful to me (such as parents and spouses) encourage me to MMH in the mentioned way
1. Totally agree, 2. Agree, 3. No comments, 4. Against, 5. Completely against

Perceived behavioral 
control in MMH

The weight of the loads I carry is within my power
1. Totally agree, 2. Agree, 3. No comments, 4. Against, 5. Completely against

Behavioral intention 
in MMH

I want to act the way I do every time I carry a load.
1. Totally agree, 2. Agree, 3. No comments, 4. Against, 5. Completely against

Behavior in MMH The MMH distance is minimal.
1. Totally agree, 2. Agree, 3. No comments, 4. Against, 5. Completely against

TPB=Theory of planned behavior, MMH=Manual material handling
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Results

A total of 140 the soldiers were enrolled into the 
intervention program. The mean age and work 
experience of the participants were 25.44 ± 7.77 and 
4.63 ± 5.64 years, respectively. The highest level of 
education among the two groups was high school 
diploma for the test group (71.4%) and for the control 
group (72%). The results of the Chi‑Squared test are 
presented in Table 2. It was shown that there was no 
significant demographic difference between the two 
groups as they were homogeneous (P > 0.05).

In this study, multivariable regression was used to 
predict the correct behavior of MMH using each of the 
model instruments. As shown in Table 3, the results 
of the multivariable regression analysis showed that 
perceived behavioral control is a predictor of intention 
for performing the behavior of correct MMH. The 

multivariable regression analysis also indicated attitude 
towards behavior and perceived behavioral control were 
better predictor of the behavior of correct MMH.

The findings of the independent t‑test presented in 
Table 4 indicated that before training intervention, no 
significant difference in scores existed for behavioral 
intention, attitude toward behavior, subjective norm 
and perceived behavioral control between the two 
groups (P > 0.05). After the intervention, however, a 
significant difference in mean scores was observed 
for the aforementioned constructs between the two 
groups (P < 0.001).

Based on the paired sample t‑test results, a comparison 
of the mean scores for attitude toward behavior, 
subjective norm, perceived behavioral control and 
behavioral intention in the intervention group showed 
a significant difference between scores and the effect 
of the devised educational intervention in improving 
the level of these constructs (P < 0.001). No significant 
difference was seen in the mean scores for behavioral 
intention, attitude toward behavior, subjective norm, 
and perceived behavioral control in the control group 
after educational intervention (P > 0.05). In addition, 
the results showed that, before educational intervention, 
no significant difference existed regarding the behavior 
of correct handling of materials between the two 
groups (P > 0.05) [Table 4].

After the intervention, a significant increase was 
observed in the mean state of the behavior of correct 
handling of materials (P < 0.001). The state of the 
behavior of correct MMH had no significant difference 
among the participants in the control group (P > 0.05).

Discussion

Health organizations currently consider behavior as a 
key factor and a foundation for common disorders and 
health issues. Thus, it is suggested that, in order to reduce 
occupational hazards, a combination of ergonomic 
interventions and health promotion programs can be 
used; this results in behavior modification.[34,35] Training 
interventions can influence the behavior of people in 

Table 2: Demographic information of the two 
participant groups (n=140)
Variable Case 

(n=70)
Control 
(n=70)

P

Marital status
Single 42 (60) 46 (65.7) 0.484
Married 28 (40) 24 (34.3)

Education
Primary 2 (2.9) 2 (2.9) 0.741
Secondary 7 (10) 3 (4.3)
High school 50 (71.4) 51 (72)
University 11 (15.7) 14 (20)

Occupation
Services 23 (32.9) 25 (35.7) 0.724
Technical 47 (67.1) 45 (64.3)

Shift work
Morning shift 46 (65.7) 43 (61.4) 0.601
Afternoon shift 24 (34.3) 27 (38.6)

Work experience (year)
<1 16 (22.9) 17 (24.3) 0.714
1‑2 34 (48.6) 35 (50)
>2 20 (28.6) 18 (25.7)

Previous educational courses
Yes 23 (32.9) 23 (32.9) 1
No 47 (67.1) 47 (67.1)

Table 3: Regression analysis of theory of planned behavior variables for predicting of correct handling of 
materials before intervention in both the study groups (n=140)
Parameter Variables R2 Regression coefficient (β) 95% CI P
Behavioural 
intention

Attitude 0.60 0.149 0.15‑0.159 0.18
Subjective norms 0.157 −0.002‑0.30 0.54
Perceived behavioral control 0.582 0.331‑0.559 <0.001

MMH Attitude 0.48 0.311 0.235‑0.883 0.001
Subjective norms −0.100 −0.969‑0.386 0.397
Perceived behavioral control 0.309 −0.126‑1.334 0.018
Behavioral intention −0.087 −1.017‑0.482 0.482

CI=Confidence interval, MMH=Manual material handling
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occupational environments and enables them to improve 
their ability to adapt to these environments by changing 
their work behavior and prevent occupational MSDs.[36] 
The results of the present study showed that, among the 
TPB constructs, attitude toward behavior and perceived 
behavioral control were predictors of the safe material 
handling behavior. In other words, those workers who 
had a more positive attitude toward MMH and higher 
perceived behavioral control were more likely to perform 
the safe material handling behavior. It was found that TPB 
structures can predict 60% of the intention to perform the 
correct behavior of MMH; and among these structures, 
perceived behavioral control is most effective (R2 = 0.60, 
P < 0.001). The findings also showed that TPB structures 
predicted 48% of MMH behavior; and among these 
structures, attitude and perceived behavioral control had 
the most impact and significance (R2 = 0.48, P < 0.01). The 
observations reported by Warner et al.’s study showed 
that perceived behavioral control is a good predictor of 
changes in MMH behavior, which are consistent with 
those of the present study. Morowatisharifabad et al. 
predicted unsafe intentions and behaviors and they 
stated that the more perceived behavioral controls and 
intention the higher growth, the more they are likely to 
perform safe behaviors; these accord with the results 
of the current study.[37] Moreover, Ajzen showed that 
perceived behavioral control is the most important factor 
in behavior. Therefore, when people are unsure about 
their ability to perform a particular behavior, perceived 
behavioral control assessment can help predict these 
behaviors.[31]

Another study based on TPB was designed with the 
aim of predicting safe driving behavior among truck 
drivers; the findings of this study revealed that in those 
drivers who had a positive attitude towards behavior 
and higher perceived behavioral control, the intention 
of performing safe driving behavior was more likely, 
which was consistent with the present study.[38]

In this study, the structure of subjective norms was not a 
predictor of performing safe handling behavior (P > 0.05). 
The results of a study by Ashoogh et al. showed that 
subjective norms cannot predict the safety driving 
behaviors in truck drivers, which are consistent with the 
present study.[38] Furthermore, the results of Shalmaii 
et al.’s study indicated that subjective norms played 
the least role in predicting preventive behaviors of 
aggression, which is consistent with the results of the 
present study.[26] The results of the study by Mazloumi 
et al. depicted that subjective norms were more effective 
in predicting intention than other constructs.[39] In the 
study by Kuchi et al., subjective norms were predictors 
of intention, while behavioral intention and perceived 
behavioral control were also suitable predictors of change 
in the behavior of correct handling of materials.[33] Thus, 
the results of the studies by Mazloumi et al. and Kuchi 
et al. were not in agreement with the present study. The 
reason behind these contradicting results must be sought 
in different natures of the behavior under study and the 
different personal, social, and cultural characteristics of 
the participants.[33,39] Previous studies have shown that 
the effectiveness of an educational model can change 

Table 4: Comparison of the statistical mean of scores for theory of planned behavior constructs and manual 
material handling in both groups before and after intervention (n=140)
Variable Mean±SD t, P

Case Control
Attitude

Before 25.18±4.09 24.38±3.59 −1.229, 0.221
After 27.75±3.53 24.65±3.45 −5.249, <0.001
t, P −8.470, <0.001 −1.315, 0.193

Subjective norms
Before 13.02±2.62 13.27±2.10 0.604, 0.547
After 14.41±2.03 13.3±2.18 −3.121, 0.002
t, P −6.183, <0001 −0.341, 0.734

Perceived behavioral control
Before 11.00±3.03 10.98±2.85 −0.029, 0.977
After 13.48±2.16 10.95±2.75 −6.033, <0.001
t, P −10.050, <0.001 0.424, 0.673

Behavioral intention
Before 8.37±2.47 8.51±2.05 0.375, 0.708
After 10.45±1.81 8.78±1.87 −5.374, <0.001
t, P −7.567, <0.001 −1.260, 0.06

MMH
Before 38.30±6.45 38.34±7.42 0.036, 0.971
After 44.20±6.01 38.57±6.99 −5.11, <0.001
t, P −9.863, <0.001 −1.460, 0.149

SD=Standard deviation, MMH=Manual material handling
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psychological, occupational, and social conditions of 
the participants.[6,7] That is, the reason why subjective 
norms were not predictors of intention may be due to 
environmental conditions of soldiers, which are different 
from other industrial and occupational environments. In 
industrial environments, correct handling of materials is 
dependent on the person’s perception of approval by their 
superiors and managers, as the more emphasis is placed 
by them on performing safe behavior, the more those 
behaviors will be carried out and made into norms and 
values among workers and soldiers. This enforcement 
however may not be present in military environments.

In this study, TPB construct scores included behavioral 
intention, attitude toward behavior, subjective norms 
and perceived behavioral control had a s increase in 
significant he intervention group when compared with 
the control group (P < 0.05). Findings also indicated 
that, in the evaluation conducted 2 months after the 
intervention; these scores had a significant increase in the 
group that underwent intervention (P < 0.05). Another 
result of the study was the behavior improvement of 
the correct way of MMH after the training intervention 
in the intervention group compared to the control 
group (P < 0.05). In other words, the results of this 
study proved the effectiveness of the TPB in improving 
the MMH behavior. Similar studies conducted by other 
researchers had obtained similar results. Researchers 
working on the TPB had congruent results with the 
present study. The observations reported by Zeidi et al. 
indicated that educational intervention based on TPB 
can affect workers’ awareness, attitude toward behavior, 
subjective norms, and perceived behavioral control 
regarding unsafe behavior and can improve their safety 
performance.[40] Besides, they reported that a significant 
difference was observed in the TPB construct scores in 
the intervention group.[38] Matlabi et al. conducted a 
study to determine the effectiveness of TPB educational 
programs in improving breast self‑examination among 
women. The mean scores for TPB constructs displayed 
a significant increase in the intervention group when 
compared with the control group.[41] In a study by Fakhri 
et al., TPB educational intervention increased the use of 
hearing protection devices among workers.[42]

Based on the results of perceived behavioral control, 
more subjects can control the weight of the load, working 
conditions, equipment, and facilities; this causes they can 
easily withstand MMH.[38] It can also be concluded that 
by increasing subject’s motivation to perform the correct 
mode of MMH, the MMH behavior is also improved.[38] 
Therefore, subjects tend to perform the correct principles 
of MMH more by training programs.

This study, like any other study, had certain strengths 
and limitations. The use of a model in the educational 

intervention along with allocating and pursuing 
subjects based on the target population are some of the 
strengths of this study. The literature review illustrated 
that there are very limited studies on the use of TPB in 
ergonomic interventions, including MMH. In addition, 
no research on PTPB in MMH among soldiers has 
been conducted to date. The self‑report data and the 
fact that the intervention was only done in soldiers are 
some of the limitations of this study. A suggestion for 
future studies is the administration of the intervention 
among those in industrial occupations at the same time. 
Another suggestion is the comparison of this particular 
educational model with other models evaluating 
personal and social factors at the same time.

Conclusions

The results of this study showed that an educational 
intervention based on the TPB is able to change soldiers’ 
awareness, attitude toward behavior, subjective 
norms, and perceived behavioral control regarding 
the correct principles of MMH and can improve their 
safety. Thus, the use of this behavior change model 
in other occupational environments and for other 
occupational behaviors regarding occupational safety 
is recommended.
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