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ABSTRACT

Non-fatal occupational injuries have been reported in high number of cases based on current Malaysian statistic
data yet there are limited published papers covering on the issue especially in an agriculture milling industry. This study
intended to develop a framework on non-fatal occupational injury surveillance by using an epidemiological data, exposure
data and non-fatal occupational injury data. Method development and research’s instrument preparation will be established
in the first phase of the study. These are including reviews on relevant literatures, questionnaire development and sampling
procedure. In the second phase, workplace-based survey will be carried out by using questionnaire, which consist data on
epidemiological and non-fatal occupational injuries. Environmental and personal noise exposure monitoring will also be
executed. All gathered data will be analysed in quantitative method by using a statistical software SPSS (Statistic Package
for Social Science). It is expected that database of non-fatal injury surveillance consists of epidemiological data of workers
and exposure data could be established. The study will contribute to an initial approach of developing a framework for
occupational injury surveillance that beneficial in early detection of occupational disease and preventive action. Future
intervention on occupational safety and health could be tailor-made based on this occupational injury surveillance by

focusing on workers’ safety and health in the palm oil mill.

Keywords: non-fatal occupational injury, surveillance, palm oil, mill industry.

1. INTRODUCTION

Malaysia as developing country is still much
depending on agriculture sector as the pillar of its
economic growth especially when crude palm oil is one of
nation’s major products. Although the sector had been
surpassed by manufacturing industries since year 1987 [1],
the economic growth for agriculture keeps on increasing.
The main business that plays the vital roles towards the
growth is none other than palm oil industry. It is one of the
largest contributors to Malaysia’s economy, accounting for
RM 56.1 billion of Malaysia’s total exports in 2012 [2].
The industry contributed 39% of world palm oil
production and 44% of world exports [3].

It is recognized that agriculture is one of the most
hazardous occupations worldwide. While the political,
economic, climatic and work condition may vary,
agriculture consistently ranks among the most hazardous
industries, along with mining and construction [4]. In
several countries, the fatal accident rate in agriculture is
double the average for all other industries. The mortality
rates in agriculture sector remained consistently high in
the past decade [5]. This is particularly evident in
developing countries where education, training and safety
systems are largely inadequate to provide coverage to the
sector.

According to Department of Occupational Safety
and Health (DOSH) Malaysia, whereby occupational
accidents is divided into 3 categories which are accidents
with non-permanent disability, permanent disability and
death, agriculture was rank in the top 3 sector that retain
high rating of occupational accidents for the past 3 years.
In 2014, there were 492 accidents reported and

investigated by the Department of Occupational Safety
and Health (DOSH) Malaysia. There were included 441
cases of non-permanent disability, nine cases of permanent
disability and 42 accidents had caused death for the
particular sector [6]. Details of figure for year 2012, 2013
and 2014 are shown in Table-1.

Table-1. Accidents reported and investigated by DOSH
for agricultural sector (DOSH, 2015).

Fatal Non-Fatal Total
Death Permanent Non-

tea, Disahility permanent

Disahility
2012 | 38 26 385 449
2013 | 33 14 488 535
2014 | 42 9 441 452

Various studies had provided figures on

occupational accidents [7] and diseases in agriculture
sector. Machinery such as tractors and harvesters have the
highest frequency and fatality rates of injury [8] in
agriculture settings. Exposure to pesticides and other
agrochemicals contributing to poisoning and in certain
cases, it leads to work-related cancer and death [9, 10].
Other hazards due to the multiple contact with poisonous
and wild animals, plants and biological agents which may
give raise to allergies, respiratory disorders and lung
disease, zoonotic infection and parasitic diseases [5].
Noise-induced hearing loss, musculoskeletal disorders
(repetitive motion disorders, back disorders) stress [11, 12]
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and psychological disorders are also frequent [13]. The
findings giving the idea of the severity of the problem it
may arise from hazard exposure in agriculture sector,
however official data on the incidence of occupational
accidents and diseases are imprecise [5].

It is clear that occupational injuries in Malaysia
shown an alarming number for the past three years based
on local statistic data. The reported cases contained
information regarding causes of injuries, rates and severity
of injury. However, the data lack segregated and contain
not specific information per occupational grouping such as
job task or process. There is also gap in the literature on
information regarding to identification of risk factors
associated to injuries among workers in local palm oil
mill. Therefore, a research of risk factors into specific
occupational industry should be carried out to enhance
knowledge on occupational injuries that could lead the
way for more effective preventive strategies. As stated by
Abas et al. [14], surveillance system in Malaysia is
fragmented. It was suggested that more rigorous risk
reduction strategies in agriculture sector should be adopted

for specific subgroups and for particular jobs that are
identified with a high risk for occupational injury. Thus by
this means, there is need to initiate a non-fatal injury
surveillance in palm oil mill to identify the distribution
pattern of non-fatal occupational injury and a framework
of its implementation could be recommended. Apart from
that, it is expected that the work will support the future
direction of implementing preventive measures and
intervention strategies could be tailor-made into specific
high-risk group of workers in palm oil mill.

The study will be focusing on development of
non-fatal occupational injury surveillance’s framework by
using epidemiological data and non-fatal occupational
injury according to specific job task in oil palm mill.

2. METHODOLOGY
This study will be conducted in palm oil mill in
southern area in Malaysia and it will be organized in three
phases as referred in Figure-1.

Framework Of Non-Fatal Dccupational Injury Swrveillance In Palm il DVIENI
v
_ ./I Meihod developmeni & preparabon I\
Pari 1: Sampling Part 2: Harard R FPart 4: Mon-fatal
methodoelogy identification Eart3:Riskiassesament occupational injury
- Identify - Jobptrocessin palm - Hoise monitoring - Injury information Chodsy
sampling oil mill method affected, causes,
location - Identify risk factors - Activitiesflocation mecharizm of injursy,
- Sample size - Source : literature diatzr sevetity of injury, location,
hased on review, questiormaire job tasks)
population - Prevalencerate
- Sampling frame - Injuryregistry and accident
from name list records
given by
COm Ay
__________ v

Questionnaire development & equipment preparation, calibraton

Approval fiem oil palm mill industries

v
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Figure-1. Research methodology overview.
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2.1. Phase 1

In phase 1, research works will be conducted by
four parts. In part 1, sampling location will be identified
and formal approval from companies will be arranged. A
random sampling will be conducted from a sampling
frame of workers given out by the company after the
approval is granted. In part 2, the potential hazards in
workplace will be identified based on secondary data such
as literature review and published articles. Based on this,
a set of questionnaire will be developed which includes
worker’s  epidemiological data consists of socio-
demographic, employment, lifestyle and self-perceived
health status. Part 3 will involve assessment on workplace
noise and personal noise exposure. Dosimeter (Model:
Personal Sound Dosimeter-1355) and sound level meter
(Model: ISO-TECH SLM-1352N) will be used for the
monitoring purposes. As in part 4, another set of
questionnaire will be used to gather information on
occupational injuries among workers. The questionnaire is
adapted from Injury Surveillance Guideline by World
Health Organization [15].

2.2. Phase 2

Workplace-based survey will be commenced in
Phase 2. A pilot study to test the reliability and validity of
questionnaire will be carried out among 30 workers in
selected palm oil mill. Only a revised questionnaire will be
distributed to obtain the information on workforce’s
epidemiological data consists of socio-demographic,
employment, lifestyle, self-perceived health status and
data on occupation injury. Further information regarding
workplace risk and injuries will be gathered from
company’s HIRARC (Hazard Identification, Risk
Assessment and Risk Control) reports, noise monitoring
reports and medical records. Workplace exposure level as
well as personal exposure level in the workplace will be
carried out and the results will be further evaluated in
phase 3.

2.3. Phase 3
All data gathered from questionnaire, company’s
HIRARC and noise reports as well as medical records,
workplace and personal risk assessment will be analysed
in quantitative method. A statistical software SPSS
(Statistic Package for Social Science) will be used to
measure the objective of this study.

3. DISCUSSION

3.1. Definition of epidemiological data
For the purpose of this study, epidemiological
data is defined as data on exposure to occupational risks in
the workplace and on health outcome. The
epidemiological data which modified after Godderis et al.
[16] are specified into several categories as shown in
Table-2.

Table-2. Categories of epidemiological data [16].

Category Ttems
Socio-demography data Age gender,  education
level
Employment data Senotity,  profession,  job

task, duration of working i
the wotkplace

Lifestyle Letsure  activity,  alcohol
use, smolang habits
Workplace hazard Chemical, physical, and

biological agents

Weowe, ar, floor surface,
fire and explostve
Medication, sick  leave,
medical history

Working environment

Health status

3.2. Definition of non-fatal occupational injuries

The International Labour  Organization’s
definition of an occupational injury is ‘any personal injury,
disease or death resulting from an occupational accident’,
with the definition of an occupational accident being ‘an
unexpected and unplanned occurrence, including acts of
violence, arising out of or in connection with work which
results in one or more workers incurring a personal injury,
disease or death’. Occupational injury is also defined as an
injury or illness which is to be work-related if an event or
exposure in the work environment either caused or
contributed to the resulting condition or significantly
aggravated a pre-existing condition [17]. Non-fatal
occupational injury, to be specific, is defined by any injury
such as a cut, fracture, sprain or amputation, which results
from a work-related event or from a single instantaneous
exposure in the work environment [18]. Non-fatal
occupational injury involves lost workdays of at least 4
hours, a condition that requires restricted activity; for
example a person could not perform work or other normal
duties, missed work, or a condition that required
professional medical treatment [19]. For the purpose of
this study, non-fatal occupational injury could be defined
as a damaged to human body resulting from working
activities, which can caused a minor injury to permanent
disability to workers who work at palm oil mill industry.
Meanwhile, indicators for non-fatal occupational injuries
that will be used in this study are causes of injury, type of
injury, mechanism of injury, body part affected, severity
of injury, sick leave taken by involved workers [15, 20].

3.3. Non-fatal occupational injury in agriculture
sector

In Malaysia, it was noted the highest annual

average incidence rate of non-fatal occupational injuries in

the agricultural sector (24.1/1000) in the year 2011. The

main types of injuries reported were superficial injuries

(17%), followed by sprains and strains (10%) and fractures

(5%). Falling from heights (31%) was the main cause of

accidents followed by being struck by objects (25%). The
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main accident agent was identified as
environment (45%) [14].

Research on health and safety related to palm oil
workers in Malaysia have vigorously been done based on
published articles for the past 2 years. The findings had
proven that health and safety issue among palm oil
workers is required full attention and commitment.
Neglecting those aspects which are important for social
wellbeing, may affect the sustainability of palm oil
industry. However, lack attention had been paid for
occupational injuries issues in local palm oil mill due to
narrow references of related research that focusing in
milling factory. Findings from past literature in Malaysia’s
perspective which is divided into two scopes of palm oil
plantation and palm oil mill, could be referred in Table-3.

Judging from inadequate insight focusing on non-
fatal occupational injuries in palm oil mill workers in
Malaysia by the time this research was designed, we
referred to other international research in milling industry.
The study which was performed in Spain’s olive oil mills
found out that movement from one place to another, slips,
trips or performs incorrectly coordinated movement had
resulted in injuries such as sprain and strain. The most
common frequent accident scenarios reported by workers
were slip and trips on the same level, collision with an
object, excessive physical efforts and contact with
hazardous substances [28].

working

Table-3. Summary of past literature on occupational
safety and health issues in Malaysia’s palm oil plantation
and palm oil mill.

Scope Hazards Impact References
Plantation | Ergonomics Intention to leave; | [21]
job satisfaction
Productivity loss [22]
Iusculoskeletal [23, 24]
disease
Tviill Heat stress Heat related illness [25]
Mlechanical Physical mpury and | [26]
harards s culoskeletal
caused by | injuy
steriizer
Modze Clcoupational stress | [27]

3.4. Risk factors of non-fatal occupational injury

The state of health and safety of workers are
always been influenced by various factors and not just by
a single factor. Those factors that associated with ill
health, disease, disability or death in some worse cases,
are known as risk factors. The risk factor best described by
World Health Organization (WHO) [29] as any attribute,
characteristic or exposure of an individual that increases
the likelihood of developing a disease or injury. Risk
factors often exist in complex interaction and relate with
one another. Risk factors can be presented by behavioural,
biomedical, environmental, genetic and demographic risk
factors [30]. Detail description of risk factors could be
referred in Table-4. The importance by having known the
risk factors is it could lead to early detection of injury or
disease. Furthermore, the identification of risk factors that
would affect the workers’ wellbeing could initiate an
effective preventive action.
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Table-4. Categories of risk factors and its explanation [30].

Categories

Explanation

Behawioral nisk factors

Can be elmmnated or reduced through Wfestyle or behawioural changes include; tobacco
smoking, excessive alcohol consumption, poor diet and nutntion, physical mactivity.

Biomedical nsk factors

May be mfuenced by a combmation of genetic, lfestyle and other broad factors. Biomedical
nsk factors mclude, overweight and cobestty, high blood pressure, high blood cholesterol and
impaired glicose tolerance.

Ernronmental nsk factors

Enwirontrental determinants of health cover a wide array of topics, and can be split into two
broad categonies

¥ Social, economic, culmral and political

¥ TPhysical, chemical and biclogical

Genetic nisk factors

wome diseases result entirely from an mdividual's

genetic makeup whereas many others reflect the mteraction between that makeup and
environmenital

factors. There are three broad groups of genetic diseases:

¥ Single gene (monogenic) disorders, for example haemophilia;

¥ Chromosomal abnormalities, for example Down syndrome; and

¥ Multifactorial diseases, such as asthma

Demographic risk factors

Demographic factors melude age, gender, and population subgroups.

Through review of past literature from year 2007 1) Age, 2) Number of workers when accident occurs, 3)
to year 2014, there are twenty-one risk factors identified Existing preventive measures, 4) Education level, 5)
that have significant influences on occupational injuries in Gender, and 6) Working experience. The ranking of the
agricultural settings. Based on the review, top six variables risk factors are shown in Table-5.

of risk factors will be evaluated in this study, namely:
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Table-5. Risk factors contributed to occupational injuries in agricultural workplace from year 2007 until 2014.

References

[20]

[31]

[32]

[33]

4]

[34]

[35]

[28]

[36]

[37]

Year

2007

2008

2010

2010

011

2011

2012

2012

2013

2014

Region

us

Spain

India

Canada

Malaysia

Belgium

USMNorth

Spain

S.Korea

Norway

Total

Age

H

X

X

H

H

H

¥

Mo of workers
when accidents
oCours

H

H

Emisting
preventive
IMIEASUNES

Educational
lenrel

Gender

Working
EEpErience

Joh content/
Task' Activities

Ethmicity

Behawior

Income/! salary

Stress

) sy i o I ]

Safety and
health  policies/
safety clirnate
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3.5. Surveillance on non-fatal occupational injury
in workplace

Injury surveillance is defined as a system that
intended to record information on individual cases of
injury and produce statistical overviews of an injury
problem, with all the relevant data being classified and
coded according to agreed international standards [15].
A comprehensive surveillance system for occupational
disease and injury control includes acquisition of
information about hazardous exposures, diseases and
injuries, analysis of the information, and dissemination
and interpretation of the information to identify the
magnitude of problem, monitor changing patterns through
ongoing analysis, and dissemination of information linked
to public health programs [38].

The importance of a national injury surveillance
system for all groups of workers in Malaysia’s viewpoint
was discussed in previous literature. Surveillance data is
essential for a country-wide injury prevention program
[14]. Additionally the comprehensive surveillance data is
crucial in determining an appropriate and cost-effective
intervention. It will act as an eye-opener for stakeholders
or decision makers as attention from them with regards of
workers’ safety and health matters are needed for better
implementation of preventive measures [23].

4. INDUSTRY CONTRIBUTION
It is expected that the outcome of this research
will contribute to nation palm oil industry in terms of
sustaining positive social impact in scope of safety and
health. It is hope that recommendation that may arise from
the research findings could improvise in preventive
measures and mitigating the risk control.

5. CONCLUSIONS
Literature on non-fatal occupational injuries in
palm oil mill was limited resulted in lack of evidence of
major trends in injuries, causes of injuries, rates and
severity of injury. Therefore, there is a need of research
into risk factors of injuries with the direct effect of
workplace risk exposure assessment. It is expected that
this study would be an initial approach of non-fatal
occupational injury surveillance framework, which will
assist in decision making of risk control and prevention for

local palm oil mill industry.
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