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ABSTRACT 

 
Researches in relation to exposure to ergonomic hazards at workplace are typically carried out due to their benefits 
on work productivity and quality. The job specifications of an ammunition technician (JTP) hint a high risk of 
musculoskeletal disorders  when handling ammunition and explosives of the army (TD) inventory, especially in storing, 
maintenance, repair and disposal via destruction. This is because these tasks involve manual handling dan heavy 
lifting of loads between 20 kg and 40 kg in mass. These ergonomic hazards can result in musculoskeletal disorders 
among JTPs after a certain exposure time. This research aims to identify the ergonomic hazard present in the work 
environment of JTPs via Standard Operating Procedure (SOP), observation of field work, suvey and risk assessment in 
accordance to Guidelines on Ergonomic Risk Assessment At Workplace 2017 published by Department of Occupational 
Safety and Health, Malaysia (DOSHM). A group of 31 JTPs from three different TD camps was the subjects of this 
research. After the assessment was carried out, the results showed the body parts experiencing musculoskeletal pain 
symptoms were the hip (100%), right shoulder (81%) and left shoulder (66%). 
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INTRODUCTION 

 
The field of ergonomics  is divided into three 
domains namely physical ergonomics, cognitive 
ergonomics and organisational ergonomics. 
 
Physical ergonomics comprises of work posture, 
material handling, repeated motion, 
musculoskeletal pain involving work, work 
environment, safety and health. Cognitive 
ergonomics includes understanding related to 
mental proses such as perception, memory, 
psychomotor response which explain the 
relationship between man and environment 
system. Related field consists of mental load, 
decision making, skill, interaction between man 
and computer, confidence level, work-related 
stress and behaviour which involves human-
system design. Organisational ergonomics 
reveals the relevance of optimising sosio-
technical system which comprises structure, 
policy and organisation development processes 
(Bau et al., 2012).  
 
Work-related musculoskeletal disorder is one of 
the focuses in physical ergonomics. European 
continent recorded 29.5% of work injuries from 
musculoskeletal pain in 2005, whereas Spain 
recorded 32.4% for the same case (Caicoya & 
Delclos, 2010). These musculoskeletal pain 
cases happen to work which involve responses 

of the muscles, joints, ligaments, nerves, bones 
and blood circulation. Individual background, 
work risk factor, non-work exposure are 
interconnected with musculoskeletal pain. 
Daily tasks which involve utilisation of physical 
body, load, repeated motion, vibration and 
manual handling affect worker’s 
musculoskeleton (Bernal et al., 2014).   

 
During manual handling tasks, many workers 
are exposed to various risk factors involving 
awkward postures and repeated motion. Works 
that involve walking motion and load lifting are 
contributing factors to fatigue (Hosseinian et 
al., 2019). Awkward posture is a state where 
the body position is not parallel with a neutral 
position and has the potential to give rise to a 
cumulative trauma disorder (Chen et al. 2017). 
Mantaining awkward posture for a prolonged 
period will result in muscle fatigue and 
discomfort among workers and lead to risks of 
musculoskeletal pain.  
 
A research involving repeated motion (floor 
mopping) also was carried out on an office 
cleaning crew located in India in 2019 that 
involves movement of the upper body and 
showed the prevalence of musculoskeletal pain. 
Musculoskeletal pain was experienced by 90% 
out of the total number of respondents. The 
research results revealed 41.7% of respondents 
experienced pain around the wrists, followed 
by the shoulder (41.1%), hip (37.8%) and elbows 
(33%) (Naik & Khan, 2020). 
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LITERATURE REVIEW 
 
The current economic advancement and growth 
set in motion by mankind is parallel to the 
technological invention. The emerging jobs that 
pioneer this economic growth directly affect 
the body posture at work. Musculoskeletal pain 
is one of the largest contributors to health in 
Europe continent. It is estimated that 25% of 
workers in Europe suffers from back pain and 
23% of them has muscle pain. High number of 
medical leave taken by the workers originates 
from musculoskeletal pain (Bernal et al., 2014).        
 
The same issue is happening in Malaysia. It is 
translated through various persceptive when it 
comes to work such as cause of accident, injury 
suffered and disease caused by work (PERKESO, 
2017). The statistical report analysis written by 
PERKESO from 2013 to 2017 revealed that 
musculoskeletal pain caused by work had been 
on the rise (2013 - 517 persons, 2014 - 675 
persons, 2015 - 708 persons, 2016 - 1006 
persons and 2017 - 1354 persons). This 
significant increase of 161 percent clearly 
showed the presence of ergonomic issue which 
impacts musculoskeletal pain of workers in 
Malaysia. The statistics is displayed in Figure 1.   

 
 
Figure 1. Musculoskeletal disorder 2013-2017 

Source: PERKESO 2019 
 
Work-related musculoskeletal pain constantly 
impacts upper and lower body muscles such as 
physical work activities, heavy lifting, high task 
repitition and awkward posture work activities 
(Boschman et al., 2015). The job that involves 
lifting load at any given time will cause strains 
on joints, tendons and ligaments of the human 
body (Deros et al., 2015). This work-related 
pain might significantly be caused by the work 
activity itself, although not be the main reason 
until it can be proven through scientific method 
(Buckle & Devereux, 20020).   

 
PERKESO report for the last five years also 
revealed that the effect on workers’ upper and 
lower body part is severe. There is a decline in 
the number of workers who reported any pain 
on their upper body part, however action must 
be taken to avoid workers from long-term 
harm. 
 

A study conducted in Turkey in 2013 stated that 
a job that involves ammunition and explosives 
can be categorised as a part of metal industry. 
This is because it directly involves the use of 
hands and hand tools, muscle contractions, 
load lifting, forward bending, vibration and 
awkward posture (Pinar et al., 2013). This kind 
of job personally involves manual handling to 
organise load for a work process.  
  
According to Guidelines of Manual Handling 
2018 that was published by Department of 
Safety and Health,  Malaysia (DOSH), manual 
handling by workers is the main cause of back 
injury. It can be classified as any activity that 
involves lifting, unlifting, pushing, pulling, 
carrying, holding and bearing a load. 
 
METHODOLOGY 

 
Respondents 
 

 
This study focuses on a total number of  
respondents consisting of 31 Other Ranks 
officers who are working in the technical 
ammunition and explosives field. The 
respondents are officers who are enskilled in 
ammunition and explosives and at least already 
went through Ammunition Technician Basic 
Course. The respondent demography also 
comprises of aspects such as different gender, 
marital status and race.     

 
Instrumentation 
 
This research methodology involves several 
tools, survey form and pen-and-paper 
evaluation forms for the purpose of data 
collection.  
 
Observation on work activity and environment 
were recorded via video recorder (for capturing 
movement) and digital camera (static). The 
focus work activities are unloading of 
ammunition case at BSP and loading onto 
vehicle. The records were then analysed in 
detail depending on research necessaty.  
 
The survey form used in this research is 
according to guidelines published by JKKP in 
Guidelines on Ergonomic Risk Assessment at 
Workplace 2017. No pilot study was carried out 
because the data collection was adapted from 
this guideline. Hence, the survey forms were 
prepared for all respondents to ensure the 
objective of the study were met. Likert-scale 
questions were used to measure the 
respondents’ perception towards their work 
environment.   
 
Section 1 of the questionnaire comprises of 
questions that are related to sosio-demographic 
background of the respondents such as name, 
gender, weight, height, race and marital 
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status, meanwhile for job factor contains 
position, daily work duration, type of job, idle 
time duration and number of workers to 
complete the same work process at given time. 
This section also includes survey on social 
lifestyle such as type of hobby or free time 
activity and frequency of smoking at a given 
time as well as medical history that takes into 
account either acute or chronic disease and 
current medication. 

 
Section 2 on the other hand consists of survey 
related to job-related perception element. The 
questions aim to identify the potential 
existence of stress elements, depression and 
anxiety among respondents due to daily work.  

 
Section 3 consists of survey related to potential 
existence of pain on 20 body parts which 
encompasses neck, shoulder, upper body region 
and arms, elbows, lower arms, wrists, hand 
palms, thighs, knees, calves, ankles and feet. 
Evaluation on frequency, pain level and 
influence on work performance which involves 
right and left palm aligned with Area A, B, C, 
D, E and F.  
 
Evaluation on workplace also utilises a checklist 
of egonomic risk to determine the risk factor 
level that potentially affects ergonomic hazard 
towards JTPs such as awkward posture, 
prolonged static posture, forceful exertion, 
repetitive movement, vibration, 
lighting,ventilation and noise. 
  
This study applied the use of Cornell 
Musculoskeletal Discomfort Questionnaires 
(CMDQ) survey form on the respondents to 
evaluate the presence of muscle pain that 
involves daily job (refer to Appendix C). The 
data collection through respondent feedback 
and workplace environment assessment was 
analysed using Statistical Packages for Social 
Science (SPSS) Version 25 software to 
determine the necessity of further ergonomic 
risk assessment. 
 
Data analysis 

 
The data collection started on 2 September 
2019 and finished on 23 January 2020. Part 1 is 
composed of four main sections which are 
Section A (Sosio-demographic Background), 
Section B (Work Environment), Section C 
(Lifestyle) and Section D (Medical History). 

 
A large portion of JTPs distribution is male with 
a total of 29 persons (93.5%) and only two 
persons are female (6.5%). This percentage, 
however shows a minute variable difference 
and the analysis employed did not show gender 
difference influence in the decision making. 
The Malay race represents 87 percent of JTPs 
distribution, whereas other races is the 
remaining 13 percent. In terms of marital 

status, it is found out that only 74 percent of 
JTPs is married and the remaining 16 percent is 
single. The summary of JTP distribution based 
on gender, race and marital status is shown in 
Table 1.   

 
Table 1. Comparison of gender, race and 
marital status 

 

Criteria Component Frequency Percentage 

Gender Male 29 93.5 
 Female 2 6.5 

Race Malay 27 87 
 Others 4 13 

Marital 
status 

Married 23 74 

 Single 8 16 
 

Body mass index is a formula used to measure 
the body composition based on the weight 
value and height of an individual. It is 
perceived as a factor that can affect an 
individual’s work performance. According to 
the definition published by Ministry of Health, 
Malaysia on MyHEALTH official website, this 
index can be classified into four categories 
which are underweight (<18.5), desirable 
weight (18.5-24.9), overweight (25-30) and 
obesity (30 and above).  
 
Table below shows that the mean body mass 
index is 23.59, with a standard deviation of 
2.92. The minimum and maximum body mass 
index value are 18.73 and 33.74 respectively. 
The analysis also uncovers that 25 persons (81 
percent) have their desirable weight, only 5 
persons (16 percent) are overweight, while only 
1 person (3 percent) is categorised as obese.    

 
The ideal body mass index is important in JTP 
selection criteria as a large portion of the tasks 
involves energy consumption and main body 
parts. A study conducted by National Center for 
Health Statistics (NCHS), United States of 
America within a 10-year period (2004-2013) 
found out that there is a prevalence between 
injuries in the industry and body mass index 
level where 34% injuries in relation to those of 
normal weight Gu et al. (2016). 
 
The age range of JTPs participated in this 
survey reveals a mean value of 31.74 year, with 
a standard deviation of 4.626. The values of 
minimum and maximum age are 22 and 40 year 
respectively. Table 2 displays a summary of 
body mass index and age criteria of JTPs. 
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Table 2. Summary of body mass indices and 
ages 

 

Criteria Minimum Maximum Mean Standard 
Deviation 

Body 
mass 
index 

18.73 33.74 23.59 2.92 

Age 22 years  40 years  31.74 
years  

4.62 
years  

 
The considered criteria in measuring the work 
environment consists of three components 
which are work duration in a day, frequency of 
work exceeding eight hours in a day and total 
rest time in a day. Following the feedback 
gathered, 55 percent of the respondents work 
on daily basis for more than eight hours 
whereas only 45 percent work within eight-hour 
time limit. The feedback also revealed 74 
percent of JTPs already worked more than 
eight hours at a rate of one or two times a 
week. Moreover, 16 percent of JTP distribution 
already worked more than eight hours at a rate 
of three to five times a week.   

 
The frequency of overtime work occurs when 
there are administration tasks such as 
documentation, work rotation within 24 hours, 
preparation of program at a depot rank and 
when receiving an urgent order from superiors. 
Manual handling activities do not occur outside 
of work hours except when there is a desperate 
need and emergency only.  

 
The measurement of break time was also 
conducted to get a picture of time allocation 
for the body to recover after a daily work. The 
feedback gathered showed that in a working 
day, 64 percent took two hours of break time, 
23 percent took one hour break time, and 13 
percent took three hours of break time.  

 
According to the provisions gazetted by 
Pekeliling Perkhidmatan Bilangan 5 Tahun 2019, 
it is stated that the break time period for each 
public servants is  1 hour per day which is from 
1 pm to 2 pm. However, the administration has 
already allocated two hours per day after 
considering the type of task at the time. This 
approach is viewed as realistic for JTPs to get 
sufficient break to work normally. Table 3 
displays the summary of comparison of work 
environment of JTPs.   
 
Another criteria taken into account in terms of 
lifestyle consist two components namely 
cigarette smoking rate in a day and alcoholics 
consumption. Both components are important 
as they also affect the medical status of JTPs.  
 
 
 

 
 

Table 3. Work environment criteria 
 

Criteria Components Frequency Percentage 

Working 
duration 

Within  
8 hours 

14 55 

More than 
8 hours 

17 45 

Frequency 
in a week 

1 to  
2 times 

23 74.2 

3 to 
5 times 

8 25.8 

Total 
break 
time 

1 hour daily 7 22.6 
2 hours daily 20 64.5 
3 hours daily 4 12.9 

A total of 19 persons is found out to have 
smoking cigarette habit in a working day period 
while only 12 persons chose not to smoke. From 
the smoker group, 32 percent smoke more than 
10 cigarettes per day whereas 29 percent 
smoke less than that. The study also revealed a 
total of 93 percent of JTPs do not consume any 
alcoholic beverages compared to seven percent 
who drink.  
 
The finding of 61 percent of JTPs who overall 
have a daily smoking habit gives an indicator of 
daily work performance influence when manual 
heavy lifting is involved. School of Health and 
Biomedical Sciences in Australia in 2019 
conducted a study on an eight-week exposure 
of smokers and the results showed signs of lung 
inflammation, musle mass regression and body 
fibre reduction. This exposure aggravated the 
adverse effect on muscle contraction especially 
when injury occured during manual handling 
(Chan et al., 2019). Table 4 displays the 
summary of comparison of lifestyle criteria 
among JTPs.  
 

Table 4. Lifestyle Criteria  
 

Category Total Percentage 

Smoking 
 
Less than 10 
cigarettes daily 
 
More than 10 
cigarettes daily 

 
 

10 
 
 
9 

 
 

32 
 
 

29 

Not smoking 12 39 
Alcoholics 
consumption 

2 7 

 
 
The medical history comprises of feedback from 
the respondents on any pre-existing disease as 
well as injury sustained in the past. A total of 
six repondents recorded suffering from 
different diseases. Table 5 depicts the disease 
status distribution of JTPs. 
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Table 5. Disease status 
 

Type of 
disease 

Total Percentage 

Healthy 25 81 
Eczema 2 7 
Lung infection 1 3 
Diabetes 1 3 
Proriasis 1 3 
Genetic 
syndrome VHL 

1 3 

 
A total of six respondents had injury on their 
body. In order to obtain a more precise 
analysis, the JTPs who had injury and been 
diagnosed with disease were separated into a 
group for further analysis. A total of 10 persons 
from the group were excluded and 21 
remainders were analysed again to get the 
following results. Table 6 displays the types of 
injury sustained by the JTPs.  
 

Table 6. Types of injury 
 

Type of 
injury 

Total Percentage 

No injury 25 81 
Anterior 
crutiate 
ligament 

1 3 

Left knee 1 3 
Right ring 
finger 

1 3 

Weak legs 1 3 
Broken right 
finger bone 

1 3 

Hip bone 1 3 

 
The survey to measure the work environment 
influence was performed via Likert scale 
method with five main criteria considered 
which are body posture, health, tool, work 
environment and work duration.   
 
The measure for the criteria was arranged into 
six questions to identify the element that 
affects body posture. The analysis undeniably 
showed the presence of work activity that 
involves frequent use of arms and fingers at a 
mean value of 4.33 and standard deviation of 
0.658. This statement represents 19 JTPs (91 
percent).   
 
JTPs also agreed that the existing tasks involve 
heavy load and felt very tired at the end of 
working shift. Both criteria are based on a 
mean value of 3.90 with standard deviation of 
0.944 which represent 15 JTPs (71 percent) in 
total. This finding explains the work activity 
involves upper body proximity which potentially 
causes pain and fatigue among JTPs after work. 

Table 7 below shows the comparison of values 
between posture-related criteria.     
 
 
Table 7. Comparison of body posture criteria 
 

Criteria Mean Standard 
deviation 

My job requires me 
to lift heavy loads. 

3.90 0.944 

I have to stand for a 
long period of time 
daily. 

2.90 0.768 

My body feels 
comfortable when 

working. 

3.38 0.865 

My job activities 
include frequent use 
of arms, hands and 

fingers. 

4.33 0.658 

I feel very exhausted 
after finishing work. 

3.90 0.944 

I often bends forward 
when working daily. 

3.71 0.956 

 
Health criteria focuses on three main questions 
for the purpose of the analysis in relation. The 
analysis revealed that JTPs mostly agreed that 
they had sleeping problem at night at a mean 
value of 3.76 with a standard deviation of 
0.768. This viewpoint is shared by 16 JTPs (71 
percent). Table 8 below shows the comparison 
of values between questions that are related to 
health criteria. 
 
Table 8. Comparison of health criteria 
 

Criteria Mean Standard 
deviation 

I have difficulty sleeping 
at night. 

3.76 0.768 

Pain sustained from work 
is keeping me awake at 
night. 

3.29 1.231 

I feel pain because of my 
job. 

3.24 0.889 

 
Provision of tools is important in helping JTPs 
carry out their daily tasks. Hence, five tool-
related questions were arranged for their 
feedback. The results of the analysis showed 
that most of JTPs concurred that the tools 
provided are suitable for work at a mean value 
of 3.57 with a standard deviation of 0.870. This 
measure represents 15 respondents (71.5 
percent) in total. Table 9 showed the 
comparison of values between criteria related 
to tools at workplace.   
 
Work environment criteria are composed of five 
questions to measure the feedback of JTPs on 
the matter. Through analysis, it is found out 
JTPs agreed that the temperature around the 
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work space is very hot at a mean value of 3.71 
with a standard deviation of 0.956. This 
measure represents 14 persons (66 percent) in 
total. Eventhough environment risk factor is 
present in the study, the study will aim on the 
effect of body posture and manual handling. 
Table 10 showed the comparison of values 
between criteria related to work environment. 
 
Table 9. Comparison of tool criteria 
 

Criteria Mean Standard 
deviation 

My department always provides 
tools necessary for my job. 

3.52 0.873 

The tool provided is suitable for 
my work. 

3.57 0.870 

The tool provided does not aid my 
work. 

2.62 0.865 

Work tool always breaks. 3.43 1.028 
I feel that tools are not necessary 
to carry out my work. 

2.05 0.973 

 
 
Table 10. Comparison work environment 
criteria 
 

Criteria Mean Standard 
deviation 

Work space is very 
comfortable. 

3.33 0.796 

Surrounding temperature 
of work space is very hot. 

3.71 0.956 

Air circulation is very 
little. 

3.38 0.865 

There is a foul odor in the 
work enviroment. 

3.43 1.165 

The surrounding air smells 

musty. 

2.86 0.793 

 
Four questions were enlisted to get feedback 
related to work duration from JTPs. The results 
of the analysis revealed that JTPs agreed that 
the work duration should be more flexible 
according to work load at a mean value of 4.14 
with a standard deviation of 0.654. This opinion 
is shared by 18 JTPs (85.7 percent) in total. 
Table 11 displayed the comparison of values 
between criteria related to work duration.  
 
The focus of this survey revolves around 20 
body parts as well as left and right hand palms 
as dictated in the Cornell Musculoskeletal and 
Hand Discomfort Questionnaires (CMDQ) survey 
form. This enables the JTPs to give feedback 
related to frequency of pain and discomfort, 
level of discomfort as well as influence on daily 
work performance. 
 
 
 
 
 

 
     
 
Table 11. Comparison of work duration 
 

Criteria Mean Standard 
deviation 

Work duration is very 
long. 

3.48 0.680 

I am not given 
sufficient break time 
after work.  

2.62 0.921 

I am not satisfied 
with the current 
work duration. 

3.62 1.161 

Work duration should 
be more flexible 
according to work 
load. 

4.14 0.655 

  
The registered feedback which identify the pain 
and discomfort on body parts found out that 
the waist is significantly affected with a mean 
value of 2.81 and a standard deviation of 0.981. 
This is followed by the right shoulder region 
with a mean value of 2.52 and a standard 
deviation of 1.078 whereas the left shoulder 
has a mean value of 2.29 and a standard 
deviation of 1.309. The results of the analysis 
also revealed that 10 JTPs (48 percent) 
suffered hip pain once or twice in a week, 
followed by 7 persons (30 percent) with left 
shoulder pain and 6 persons (28 percent) with 
right shoulder pain.    
 
The results of the measure of discomfort 
experienced by the JTPs showed that a 
significant value for the hip region at 2.95 
(mean) with 1.396 (standard deviation). The 
right calf recorded a mean value of 2.38 with a 
standard deviation of 1.284. The level of pain 
among JTPs showed a moderate level for all 
three body parts above.  
 
Feedback from JTPs showed that the hip region 
influences the work performance with the 
highest recorded mean value of 1.95 and a 
standard deviation of 0.590. The left and right 
foot also recorded the second highest mean 
value of 1.76 with a standard deviation of 
0.768. However, the pain on the hip hip region, 
left and right foot give little influence on the 
work performance for a large portion of the JTP 
distribution. Table 12 displayed the comparison 
of 20 body parts based on frequency, pain level 
and work performance influence.   
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Table 12. Comparison of frequency, pain 
level and work performance influence 
 

Body part Frequency Pain 
level 

Work 
performan

ce 
influence 

Neck 2.19 1.90 1.67 

Right 
shoulder 

2.52 1.95 1.71 

Left 
shoulder 

2.29 2.29 1.62 

Upper back 2.24 2.00 1.62 

Right 
upper arm 

2.29 1.57 1.52 

Left upper 
arm 

1.86 1.86 1.43 

Waist 2.81 1.76 1.95 

Right lower 
arm 

1.81 2.24 1.38 

Left lower 
arm 

1.62 2.48 1.38 

Right wrist 2.05 1.90 1.43 

Left wrist 1.86 2.14 1.38 

Hip 1.43 2.95 1.45 

Right thigh 2.10 1.86 1.48 

Left thigh 1.86 2.10 1.43 

Right knee 2.14 2.10 1.67 

Left knee 1.95 2.19 1.62 

Right calf 2.00 2.38 1.48 

Left calf 1.76 2.33 1.48 

Right foot 2.19 1.90 1.76 

Left foot 2.10 1.95 1.76 

The survey was also conducted to analysed the 
frequency, pain level and work performance 
influence for left and right palms of JTPs. From 
the feedback, it is derived that the peak 
frequency of pain is at Region D with a mean 
value of 2.05 and a standard deviation of 0.973. 
The level of discomfort on the left palm 
occured at Region B with a mean value of 1.52 
and a standard deviation of 0.680. Figure 2 
depicted a comparison graph of mean values to 
measure the pain and discomfort for left palm 
regions. 

 

 
Figure 2. Comparison of left palm pain and 
discomfort  mean value  
 
Based on the data assessment analysis of 
musculoskeleton on 20 body parts using Pearson 
analysis, there is a significant negative 
correlation between frequency of pain and 
level of body part discomfort, r(18)=-0.716, 
p=0.000385. A significant positive correlation is 
present between frequency of pain and work 
performance influence with values as followed, 
r(18)=0.792, p=0.000031. A summary of these 
correlations is shown in Table 13.   
 
Table 13. Summary of body part correlation 
 

 
 
Following the left palm, Pearson correlation 
analysis revealed that a significant negative 
correlation between frequency of pain and 
level of left palm discomfort, r(18)=-0.897, 
p=0.015 (significant correlation at 0.05). A 
positive significant correlation is present 
between frequency of pain and work 
performance influence with value r(4)=0.764, 
p=0.077. A summary of correlation is shown in 
Table 14.   
 
Table 14. Summary of left palm correlation 
 

 
 
For the right palm, Pearson correlation analysis 
showed a negative significant correlation 
between frequency of pain and level of right 
palm discomfort, r(4)=-0974, p=0.001 
(significant correlation at 0.01). A positive 
significant correlation is present between 
frequency of pain and work perfromance 
influence with value r(4)=0.757, p=0.081. A 
summary of correlation is shown in Table 15.  
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Table 15. Summary of right palm correlation 
 

 
 
This finding revealed the presence of 
correlation between musculoskeletal pain on 
upper body region and existing work activity. 
The upper body regions that showed the 
highest mean value are waist (2.81), followed 
by right shoulder (2.52), left shoulder (2.29) 
and left upper arm (2.29). Guidelines on 
Ergonomic Risk Assessment also stated that 
musculoskeletal pain involving upper body 
region will exhibit symptoms pain on neck, 
shoulder, elbow and wrist. The comparison of 
CMDQ survey results is shown in Table 16. 
 
Table 16. Comparison of CMDQ 
 

Pain and 
discomfort 
frequency  

(Mean value) 

Level of 
discomfort 

(Mean value) 

Body part 
affecting 

work (Mean 

value) 

Hip 

 (2.81) 

Pinggul  

(2.95) 

Hip (1.95) 

Right shoulder 
(2.52) 

Left lower arm 

 (2.48) 

Right leg 
(1.76) 

Left shoulder  

(2.29) 

Right calf (2.38) Left leg 

 (1.76) 

Right upper arm 

(2.29) 

Left calf (2.33) Right 
shoulder 

(1.71) 

 
To support the evidence of musculoskeletal 
pain among JTPs, the work environment was 
assessed by researchers via ergonomic risk 
factor criteria (DOSH, 2017) which consist of 
awkward posture, forceful exertion, high 
repitition, static posture, vibration, contact 
pressure and environment factor.  
 
The feedback showed that risk factors such as 
static posture, forceful exertion and high 
repitition influence the study to conduct 
further ergonomic assessment. Awkward 
posture as a risk factor also showed low-level 
influence in this assessment and thus did not 
require further ergonomic risk assessment. The 
results also found out that environment factors 

such as surrounding temperature and 
ventilation also affect risks though both of 
these criteria will not be analysed in more 
details as to aim the correlation of physical 
posture only. The details of preliminary 
ergonomic risk assessment are as shown in 
Table 17. 
 

 
 
Through observation carried out on the JTPs at 
workplace, it is found out that the existing 
activities have the potential to create risk 
factors of forceful exertion and high repitition. 
The load specification for the purpose of this 
research is an ammunition case of 40mm HE 
Cartridges type with 24 kg in mass and 
(40x34x27) cm in dimension. Figure 3 depicts 
the ammunition case used in the manual 
handling with its designated mass value.     
 

 
 

Figure 3. Load mass value 
 

Loading of ammunition case in BSP into a 
transport vehicle is a routine procedure prior to 
technical inspection at BMP ammunition depot. 
At the times of work activity observation, a JTP 
member performed loading of 109 ammunition 
cases within 2 hours. Risk factors of forceful 
exertion and high repitition are obvious during 
the work process. Figure 4 depicted JTP 
member carrying out loading from BSP into a 
transport vehicle.  
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Figure 4. Loading of ammunition case 
 

Results from the CMDQ form feedback and 
ergonomic risk factor assessment revealed that 
risk factor assessment should be performed 
especially involving high repitition and forceful 
exertion. This finding can be summarised as in 
Table 17. Due to risk factor originated from 
forceful exertion and high repitition, further 
ergonomic assessment was conducted 
consisting of two methods which are 
Occupational Repetitive Action Checklist 
(OCRA) and Revised NIOSH Lifting Equation.  
 
Table 17. Summary of ergonomic risk factor 
discovery 

 

Risk factor Score Minimum 
requirement 
for further 

analysis 

Preliminary 
ergonomic 

analysis 
result 

Awkward 
posture 

13 ≥ 6 2 

Static 
posture 

3 ≥ 1 2 

Forceful 
exertion 

7 1 2 

High 
repitition 

5 ≥ 1 2 

Vibration 4 ≥ 1 0 

Lighting 1 1 0 

Surrounding 
temperature 

1 1 1 

Ventilation 1 1 1 

Noise 2 ≥ 1 0 

 
Using Guidelines on Ergonomic Risk Assessment 
by JKKP Malaysia, control measures that should 
be taken are disposal, replacement, isolation, 
engineering control, administrative control and 
personal protective equipment utilisation. 
  
In spite of this, according to the findings from 
preliminary and further assessment it is found 
out that elements of disposal, replacement and 
isolation could not be practiced due to the 
hazard caused by the lifting load that could not 
be excluded considering the fact that the 
inventory in BSP is composed of cases of 
different mass storing ammunition and 
explosives in high quantity. Every technical 
inspection that is intended consists of different 
type of case. 
 

However, for the purpose of manual handling, 
several approaches through engineering control 
and administrative control are able to lower 
the existing hazard risks exposed by JTPs when 
performing their daily task. 
 
The administrative control measure can be 
observed to alleviate the musculoskeletal pain 
in a more systematic way. Among the 
recommended approaches are setting up a 
more frequent job rotation with the presence 
of more workforce number for loading from one 
location to another. This job rotation should 
take into consideration energy recovery period 
after handling the task based on existing 
guidelines. The management team should 
ensure break period is proportionate with work 
period. 
 
Lifting technique should be improved by 
instilling awarenesss to every JTP member on 
individual level. The management team should 
provide proper training and physical exposure 
when handling with load. The JTPs also need to 
be aware of their own physical limitation in 
mind when performing the task. 
 
CONCLUSION 
 
From this study, the hypothesis proved that 
manual handling of ammunition and explosives 
affects musculoskeletal pain aming JTPs. 
Ergonomic hazards that are caused by the 
heavy load of ammunition case handled on a 
daily basis contribute to musculoskeletal pain 
problem especially on body parts involving 
waist (100 percent), right shoulder (81 
percent), left shoulder (66 percent) and left 
upper arm (86 percent).  
 
According to Pearson analysis, there is a 
significant correlation between frequency of 
pain and level of body discomfort, r(18)=-0.716, 
p=0.000385. A positive significant correlation is 
present between frequency of pain and work 
performance influence with value of 
r(18)=0.792, p=0.000031. This element has a 
relationship with the work activity which 
involved the frequent use of hands and fingers 
where a positive significant correlation exists 
on the left palm between frequency of pain and 
work performance influence with value of 
r(4)=0.764, p=0.077 and the right palm  with 
value of r(4)=0.757, p=0.081. The JTPs suffered 
from sleeping problem at night due to 
experienced pain from work. This symptom 
must be treated to ensure work performance 
and wellbeing of JTP is at optimum level.   
 
Therefore, ergonomic control measures from 
engineering and administrative control 
approach should be practiced among JTPs to 
lower the effect of musculoskeletal pain when 
handling their daily task. The management 
team should ensure consise health inspection is 
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be carried out on every JTP member 
periodically. 
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