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Abstract

Background: The palm oil industry is the largest contributor to global production of oils
and fats. Indonesia and Malaysia are the largest producers of palm oil. More than a million
workers are employed in this industry, yet there is a lack of information on their occupational
health and safety.

Objective: To identify and summarize occupational hazards among oil palm plantation work-
ers.

Methods: A search was carried out in June 2018 in PubMed, Web of Science, Scopus, and
Ovid. Relevant publications were identified by a systematic search of four databases and rel-
evant journals. Publications were included if they examined occupational hazards in oil palm
plantation workers.

Results: 941 publications were identified; of these, 25 studies were found eligible to be
included in the final review. Of the 25 studies examined, 19 were conducted in Malaysia, 2 in
Costa Rica, and one each in Ghana, Indonesia, Myanmar, Papua New Guinea, and Cameroon.
Oil palm plantation workers were found to be at risk of musculoskeletal conditions, injuries,
psychosocial disorders, and infectious diseases such as malaria and leptospirosis. In addition,
they have potential exposure to paraquat and other pesticides.

Conclusion: In light of the potential of palm oil for use as a biofuel, this is an industry with
strong growth potential. The workers are exposed to various occupational hazards. Further
research and interventions are necessary to improve the working conditions of this already
vast and growing workforce.

KeyWOI'dS: Palm oil; Occupation; Risk; Occupational injuries; Leptospirosis; Malaria; Pes-
ticides

Introduction

he palm oil industry is expanding
rapidly globally and is the largest
contributor to world production of
oils and fats.»? Palm oil is a highly versa-
tile product and is found in a wide range of

products including foods, beauty products,
and cleaning liquids such as detergents.35
In recent years, with the search for a sus-
tainable energy source, palm oil has been
used to make biofuel.

The oil palm is native to tropical cli-
mates. The global palm oil supply has been
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dominated by Malaysia, Indonesia, Nige-
ria, Thailand, and Colombia. Over 85%
of the total production of crude palm oil
worldwide comes from Malaysia and Indo-
nesia.>® Indonesia has 12 million hectares
of oil palm plantation and the industry
employs more than four million workers.”8
Malaysia had five million hectares of oil
palm under cultivation in 2011 producing
40% of the world's supply.3

In recent years, the issue of sustainabil-
ity has been highlighted in the palm oil in-
dustry after the expansion of areas under
cultivation caused major deforestation in
Indonesia and Malaysia. In 2009, the oil
palm plantation area in Malaysia and In-
donesia increased by five and 23 times,
respectively.? This land expansion caused
major deforestation which provoked pro-
tests and pressure by conservation bodies
and other international organizations.*

The Roundtable on Sustainable Palm
Oil (RSPO) was initiated in 2004 and de-
veloped a certification process in which oil
palm plantations are assessed for compli-
ance with a set of eight principles.® These
eight principles include commitment to
transparency, compliance with applicable
laws and regulations, commitment to long-
term economic and financial viability, use
of appropriate best practices by growers
and millers, environmental responsibility

TAKE-HOME MESSAGE

Few studies have examined the occupational safety and
health of oil palm plantation workers.

A systematic review found they were at risk of musculoskel-
etal conditions, injuries, psychosocial disorders, and infec-
tious diseases such as malaria and leptospirosis.

In addition, they have potential exposure to pesticides, in
particular paraquat.

Plantations are largely unmechanized and rely on low-paid
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and conservation of natural resources and
biodiversity, responsible consideration of
employees and of individuals and com-
munities affected by growers and mills, re-
sponsible development of new plantings,
and commitment to continuous improve-
ment in key areas of activity. Furthermore,
biomass growers can apply for the Interna-
tional Sustainability and Carbon Certifica-
tion by abiding with six principles includ-
ing safe working conditions and human
and labor rights.°

In 2010, the World Bank highlighted
that the occupational safety and health of
palm oil industry workers posed a chal-
lenge for the future sustainability of the
industry.? The palm oil industry, particu-
larly harvesting of the palm fruit, is labor
intensive and there is little mechanization
in the Indonesian, Malaysian or Nigerian
Industries,®*" which tend to rely on low-
paid workers.? The Malaysian industry in
particular, heavily relies on foreign labor
with an estimated 450 000 foreign work-
ers from Indonesia, the Philippines, Ne-
pal, and Bangladesh working on its plan-
tations. Reports from Malaysia highlight
labor exploitation, including worker abuse
and child labor occurring on oil palm plan-
tations.’>*5 In Indonesia, workers migrate
to work in plantations from other regions
of the country, with reports of low wag-
es, insecure employment and hazardous
working conditions.3

Despite its large current size and the
growth potential of this industry in the
quest for biofuels, there is a lack of infor-
mation on the health and occupational ex-
posure of plantation workers. This system-
atic review was conducted to identify and
review the occupational hazards encoun-
tered by workers in oil palm plantations.

Materials and Methods

This review was conducted using the
principles of the PRISMA (Preferred Re-
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porting Items for Systematic Review and
Meta-Analysis) statement.

Search Strategy

An initial search was carried out in June
2018 on PubMed, Web of Science, Scopus,
and Ovid. The search terms used were di-
vided into terms for participants and terms
for occupational hazards.

[“oil palm worker*” OR “palm oil work-
er*” OR “palm oil harvester*”OR “oil palm
harvester*” OR “plantation worker*”]

AND

[“occupational health” OR “occupation-
al safety” OR “risk factor*” OR “ergonom-
ic*” OR musculoskeletal” OR “poisoning”
OR “pesticide*” OR “injur*” OR “disease*”
OR “hazard*” OR “health” OR “herbicide”]

The term “oil palm” was included as a
possible term to identify palm oil indus-
try workers but gave too many irrelevant
results so it was excluded from the search
terms. In addition, hand-searching for
publications in selected journals was also
carried out and reference lists of key publi-
cations were scanned. The search was not
restricted by period of publication, how-
ever, only studies published in English,
Bahasa Indonesia, and Malay were con-
sidered as they are the common languag-
es used in the main palm oil producing
countries, which produce the most litera-
ture in this area. Due to the limited infor-
mation on the occupational hazards in oil
palm plantations, grey literature was also
sourced through personal communication
with experts in the field.

Inclusion and Exclusion Criteria and
Assessment of Papers

Research papers and review papers exam-
ining various occupational hazards on oil
palm plantations were screened by NR.
NR, LF and AR examined the articles iden-
tified in the initial search to ensure they
met the selection criteria. NR, LF and AR
grouped the hazards. All studies were in-

cluded in the review because of the paucity
of studies undertaken on this topic. Studies
had to contain information on at least one
occupational hazard relating to the tasks of
workers such as harvesting and collecting
the fruits and caring for the crops. Stud-
ies of agricultural workers without specific
mention of palm oil industry workers were
excluded.

All studies included in the review were
rated for bias and quality using the Critical
Appraisal Skills Programme (CASP) check-
lists.* Studies were rated “good” quality if
they scored a “yes” for all six questions;
“average,” if they scored 4—6; and “poor,”
if they scored <4.

Results

The search resulted in 941 papers, of
which 779 were duplicated and removed; a
further 75 papers were excluded due to the
topic being unrelated to the occupational
safety and health based on the title and
abstract screening. After excluding 62 ar-
ticles according to the exclusion and inclu-
sion criteria mentioned above, 25 articles
were left for analyses (Fig 1). These were
published from 1981 to 2017 (Table 1).
The countries represented in the publi-
cations covered in this review were Costa
Rica, Ghana, Indonesia, Malaysia, Cam-
eroon, Myanmar, and Papua New Guinea.
Malaysia provided the largest number of
studies (n=19), which is appropriate as
Malaysia is one of the biggest producers
and exporters of palm oil. Few publica-
tions originated from Indonesia despite it
also being a major producer of palm oil.
To identify where and how occupation-
al hazards might exist for oil palm planta-
tion workers, a brief description of their
major tasks and roles is presented below.
The main tasks consist of harvesting and
collecting fruits, and caring for crops.
Within these three major tasks, workers
can be classified into six groups according
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Identification

Screening

Eligibility

O
(]
e
=)
[&]
C

Records identified through
different database searching

(n = 921)

Records after duplicates removed

(n=162)

Records screened

(n = 162)

Full-text articles assessed for
eligibility (n = 87)

Studies included in the review
(n =25)

Figure 1: Study selection flowchart
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to the nature of the activities carried out in
each task. Below we have listed a general
description of tasks undertaken on an oil
palm plantation.

Harvester

Harvesting is considered the most im-
portant task on the oil palm plantation.
The oil palm is harvested several times a

Additional records identified
through other sources

(n = 20)

Records excluded due to the topic
being unrelated to occupational and
health safety (n = 75)

Full-text articles excluded, with
reasons (n = 62)

Ineligible exposure (n = 12)
Ineligible population (n = 32)
Ineligible comparator/study design
(n=16)

Ineligible outcome (n = 5)
Publications not obtainable (n = 6)
Repetitive study (n = 1)

month as the Fresh Fruit Bunch (FFB) has
to be harvested as soon as it is ripe in order
to achieve a high oil value.® The harvest-
ers use a chisel or sickle to cut the FFB,
which is located on the base of the frond."
An oil palm can grow as tall as 20 m,?” so
as the palm grows, the FFB moves further
away from the ground. The tools used in
harvesting tall and shorter oil palms are

wwuw.theijoem.com Vol 10, Num 4; October, 2019



IC review

)
©
S
(<))

=
(7]
>
(7,

N. Myzabella, L. Fritschi, et al

Jood

J00d

pooo

Jood

abelany

abeiany

abelany

abeiany

2109g
*xdSVO

‘ued aulyoew buisn
Apoq Buiousiadxs aiam syuspuodsal ||y alleuuonsany siaxlom jlo wied gL GL0Z / eisAele b2l 18 ‘IMEN
%Py OBQq J9MO| pue %8 308U ‘%ZG (va3y) sia)iom
yoeq Jaddn ‘9,09 Jepnoys se papodal  Juswissassy Apog aaiju] |10 wied pajos|es
sem (SIA Jo @ousjerald yuow-g|  pidey pue DINN PaUIPON Alwopuel Gz 910z / elshele|\ /e }o ‘luemzeAs
08U pue
Jap|noys ‘e@auy AQ pamoj|o} ‘Yoeq Jamoj
alom seale jJnoge paule|dwod ISO %SG (SYMO)
:dSIN (sAep 2) anoe jo aousjenald ay} JUBWISSaSSY 21N1S0d SI9)JOM
‘%98 :ASIA Jo sousjesid pspodal-j|es Bunpiop 0XeAO ‘DINN - 110 wied djew 9y G102 / elskeley 2d/® 19 ‘BN

(%Z'Z€) Mo8u pue ‘%6 gE)
Japinoys (%G'GY) 88Uy ‘(%8S) 3oeq Jamo|
By} ul usas sem aouajenald 1seybiy ‘9, e6

sem ued Apoq Aue ul (QSIN) Jeplosip SIB)SOA
|e18[@)s0o|nosnw Jo aouajeaald ay | OIN -iey 1Io wied gy €10z / eishelen € 18 ‘BN
")Su 0} pasodxa
1SOW 8y} SEM 08U 8y} DD U0 paseq LLOZ
INq (%S°€9) AWHM Jusjersid jsow ayy (D3D) ¥98UD  —600Z WO} BLSYID

sem uled )oeg "%,e'8G SEeM J)IOM [I0  ainsodx3 YoInD ‘(DINNS) Apnis pauyepald Aq
wied Buowe (SQNYAN) SISpIOSIp [B]8  alleuuonlsany |B1o|a)so| pajdwes siayiom
-[9XSO|NOSNW Paje|al-3}I0M JO 8dUdeAdld  -nosn| JIpJoN pJepuels  uonejueld wied 8 G0z / eisAele o€ 1@ ‘AusH

‘AlaAnoadsal ‘sioylom
10 %€ 16 pue 9%, 1,8 Aq paousuadxs uonejue|d s|buls e
sem uled yoeq Jemo| pue yoeq Jaddn vg3y pue DINN PaUIPON WOy Siaysanley @8 910z / eisAelely /B 18 ‘soiaQ

‘eale pue Aousnbaly ul Buusyip SN

Inq uted Apoq papodail sjuedioned ||y llo wied ajew 88 910z / elsheley a/B 70 ‘IMEeN
‘'swa|qo.d (DWIN) 8areuuonsanp

9S8y} JO 8sneod ulew ay} sem AJIAloe [eo |e18[8%S0|NOSN|\ JIPJON (uels
-1IsAyd swaix3 yoeq Jaddn pue Jamo| AqQ uoneAIasqo 10auip ‘Bul -auopul ||e) SiaxJom e
ayj ul payodal Ajluowwod Jsow sem uled -pJ02a. 08PIA ‘MBIAIBIU| [lo wied sjew 88 910z / eisAelely  jo ‘uuepueynsg
|ejs|dysojnasnpy/soiwouobig
s)Insay uiepy (s)1003 Jusawainsea|y sjuedioiued uoneslgnd jo (s)ioyiny

Jeak [ uoneoso

siayiom uonejueld wied 1o Buowe spiezey [euonednooo Buiuiwexs salpnis : ] I[qe],

163

, Num 4; October, 2019

theijoem.com Vol 10

www



IC review

=
©
€
()]
)
(7]
>
(7,

Occupational Hazards among Oil Palm Plantation Workers

abelany

pooo

J00d

pooo

pooo

pooo

abelany

2109g
+»dSVO

‘(Juesbiw

se BuliAl] 9]lym) sueaA g 1se| 8y} ul 8ouo
1se9| Je palindoo pey ley) elejew jo AIo)
-sIy aAlsod e aAeb syuspuodsal % | S

‘(Auoiwepus ybiy) euejew
10} aAIsod alem sajdwes poo|q JO %G €S

"SI9NIOM
[1o wjed ay) Buowe suoibal Aywaixa
Jaddn sy ui Jueoyiubis Ajjeonsiels sem
sloyiom Buowe anbijes pue uied ‘UoJW0D
-SIp |B18]9)Sonasnwi Jo aousjeaald ay |

‘swied

[10 8y} Jo abe ay) Aq paueA ey} suon
-IpUOD YoM OlWouobia 8SISAPE JO UOI)
-BUIqUIOD B 0} pasodxa al1am SIa)IOM 3y |

L

10 8109S YNy wnwixew ay} usAlb aiom
Bunsensey ui sainysod Bujopn (%2G5°82)
1siem pue (9%,z8°/2) Jap|noys :Ssem wa|
-qoud |eje|eysojnosnw Jo aousjeaald ay |

‘(8100s xEeWw)
V1NY 10} / pa109ds sjuapuodsal Jo %9’ LG

"(ubiy
Aian 0y ybiy) €1—8 Jo 8100s gy e aney
Bunsanley a|iym sainysod sioxiom ay |

sj)insay ulep

MBI

(Moud sabuyy) 3s8) pooiq
pue Aaains ABojojiseled

sisA|eue oapIA
pue AaAIns alieuuonsand

0apIA AQ uoneAlasqQ

(vINy) adreuuon
-sonb dew-Apoq ‘sisAjeue
ain}sod pue uonow YJIopAA

(Juswssassy
quiT Jeddn pidey) viNy

va3d

(s)100} Jusawainsea

suonejue|d wied |0
pue JaqgnJ ‘Buiuiw
plob ul paAjoAuUl SID
-ylom juelbiw 9of

ajdwes poojq

€2/ Um sabejjia
Auedwod ul aA||
oym Ajiwey pue sia
-}4om |10 wied 8

sayoung jinJ} wjed
[0 siB1seAIRY OGL

(1esjoun
u) Bunsaniey Buunp
sainysod BuiniesqQ

(peyos|as Ajwop
-uel) sie)sonley
llo wied ajew L]

SI8]SaAley
llo wied sjew g/

Annoe

Jad JS)IOM | —HIOM
uonejueld Buunp
salnisod BuinlesqO

sjuedioijued

L10¢
/ JewueAp

600¢ / esuliny
MmaN ended

/8 JO ‘908

oc/B }8 ‘ssen|d

S9SBasIp SNoIodU|

6002 / eiskeje|\

€10z / eiskeley

GlL0c
/ elsauopu|

¥10¢ / eiskeje|y

€10z / eiskee|y

uoinesijqnd jo
Jeak [ uoneso

6d® 3@ ‘yosnr

g2/® }© ‘BN

1€ 18 ‘qienAg

oo/€ 18 ‘JosnA

«/B 1O ‘IMeN

(s)ioyiny

sJeyIom uonejueld wied |10 Buowe spiezey [euolednado Buluiwexs salpnisS | I,

ponunuo;)

2019

Num 4; October,

10

wwuw.theijoem.com Vol

164



IC review

)
©
S
(<))

=
(7]
>
(7,

N. Myzabella, L. Fritschi, et al

‘sioyiom Alojoej Jo sia

-yJom |esauab ‘sieheids Buowe jenbesed

0} ainsodxa |euonednoado Jo aduanbasuod

B Se uonouny oAl pue Aseuowind ul 8oua

pooS)  -iaylp Jueoyiubis ou pamoys s}nsal ay ]

sl)
-|NOIYIP BWO0IIBA0 JOU PN0D %G 0G pue
‘ures)s Japun AjJUBISUOD }|8} %/ 9¢ ‘ALIOM

obelony 0} onp dos|s jo yoe| paousladxe %p'Z9
(%2 L2) faixue

abelany pue ‘(%G Q) uoissaidap ‘(%0) ssans
‘elwayiseled euejew onewojdwAse 9,/ |

pue (%9'Lp) siselyjuiway pue (%) +8)

abelony  SISEIDI900YOUO JO doudjenald ybiy Aiap

(ov'e

01 22°L 1D %S6 ‘¥0°Z HO) lI}pue| jo ous

-said 8y} pue (928 03 922 1D %S6 8LV

¥0) SM09 Jo aouasald sy} alem Ayanisod

pO05) 10} SI0JoB) XSIY "%9°'QZ JO dousjeAraldoiasg

2l02g
*xdSVO

sjinsay ulep

uda1os [e2160]0)

-ewsay ||n} e pue ‘uoiouny
JBAI| ‘Uuoiouny jeual ‘uol
-ouny Areuow|nd jo 1s8]

Aesse asejAwe-p Aleales
pue (01-4O blog) oney
Aiobajeo Bliog ‘ Juswi
-ssassy wi Jeddn pidey
‘001 Joxoel) ssaus

1eay [a41S8y ‘adieuuon
-sanb paJajsiulwpe-}as

(L2-SSvQ) seleos ssans
-Aaixuy-uoissaldaq

s)s9) dius uIys
pue |00}s ‘euun ‘pooig

}s8} uoln
-eunn|bbe pue maialou|

(s)100} Juswainsea|

eisAejey

ul sajels wied |10
pue JagqgnJ XIS Wwo.y
UMEID 819M SISX}JOM
Ai0joe} X81B| €7 pue
siayJom |esausb

¥z ‘sieheids jenb
-esed /g Jjo Bul
-}SISUOD SIOYIOM 17/

uoneue|d wijed
[10 1B SJ8)INd young
Hniy ysaa 601

sJaw.e} uoie)
-ue|d wied sjew /4

SJ9
-Y4om |10 wied gz /1

Sl9
-3Iom |io wied oGe

sjuedioijued

1861 / eiskeje|y

910z / eiskee|y

€10z / eiskejley

000¢ / euBYD

910Z / eiskeley

uonesignd jo
1eak [ uoneoso

o/ 18 ‘pIemoH

ainsodxa apio1sad

/B }o liIseN
»/B JO ‘pJeuosT

swajqo.id yjjeay |ejusiy

ed/8 18 ‘Uesy]

2zl 19
‘uenzpry pyo

(s)royiny

siayiom uonejueld wied 1o Buowe spiezey [euonednooo Buiuiwexs salpnis ] I[qeL,

panunuoy)

165

, Num 4; October, 2019

10

theijoem.com Vol

www



IC review

)
©
€
()]

e
(7]
>
(7,]

Occupational Hazards among Oil Palm Plantation Workers

Jood

Jood

Jood

abelany

pooo

2109g
*xdSVO

"Jood pajel ¢> pue ‘ebeiane pajel p—¢ ‘poob pajel els)Id 9—G uo Sk, palods jey) saipnis (dSvyD) swwelboid s|yS |esteiddy [eonu),

‘swie|qo.d |leu pue pasjqasou
‘swajqold upys se yons pajlodal alem
swe|go.d yyeay Jouiw jenbeised pasn

oym asoy) buowyy ‘eresoydA|b se yons sJojelado Aiasinu
pasn os|e alem sadA} apioigiay Jayjo Ing pue sapjoy|ews
apIoiqsay paiajeld ay) sem jenbeled M3IAJBIUI 80B)-0}-90B Juspuadapul JZ 800z / eisAelely /B 18 ‘Jleys

"S9PION0asSUl ulew ay) alam sojlAdiolyo
pue uuylewliadA) ‘sapioibuny aidiouud

ay} a1om J1addoo pue gauew ‘|Axejelow wied 1o Buipnjoul
ajiym ‘eyesoydA|b ‘yenbeled aiam siemolb sdoJo snouea molb €002
wied 10 Aq pasn sapiolqiay ulew ay | Aaning oym si1emolb |/ / UooJBWEeD /e 18 ‘SMaYIeN
yeqes
ul uolyjejew Jo jenb
-dnoub pasod -eled 0} pasodxa
-Xaun 0} pasedwod Jamo| sem saplonsad sigloweled udaQg pey Zz9 Woym
0} pasodxa ajdoad jo Ajjenb usweg uswas pue ajleuuonsanY JO siswe) ZGL 01L0Z / BISABIBI\  4/B }O ‘UIBSSOH
SI9YIOM
‘sJg|puey lenbeled Buowe paAlasqo (Aesse juagqiosounwwi uonejueld wijed pue 6002
alam sainsodxa jenbeled a|qe}oa}ag payuI-BWAZUS) BULN JYZ 99400 ‘eueueq £/ | / B9y B}S0D ee/B 1O ‘997

‘ainsodxa jenbesed yym
ybnoo 21uoIyo Ul 8sealoul Juesyiubis-uou
|lews e pue ainsodxa jenbeied aAnenw suoneyueld wied |10
-N2 Y}IM 8Z83YM U}IM yjeald JO SSaULOoYS aJleuuolsanb pue ‘@ayod ‘eueueq 002
10 uoneloosse jueoyiubis Ajjeonsiielsyy  PaJslsiuilpe-1amalAIau| wioJ} slawe} ges / BOIY B1SOD) /B JO ‘Iaquayos

s)Insay uiey (s)100} Juswainsea|y sjuedioiued uoneslgnd jo (s)ioyiny
1eak [ uoneoso]

sJoyIom uonejueld wied |10 Buowe spiezey [euoljednddo Buluiwexs salpnisS : | J[qel,

ponunuo;)

2019

Num 4; October,

10

wwuw.theijoem.com Vol

166



systematic review

N. Myzabella, L. Fritschi, et al

different. For FFB closer to the ground,
harvesters use a chisel and cut the FFB
with a push-cutting motion;2¢-2® for taller
palms, the harvesters use a sickle attached
to a long pole and cut the FFB with a pull-
cutting motion.?” During this process, the
harvester often has to be in an awkward
position to keep control of the long sickle.
The weight of each FFB ranges from 10-50
kg depending on the age of the palm.®2227:28

Fresh Fruit Bunch (FFB) Collector

The FFB collectors transport the FFB to
the processing area (mill). They collect the
FFB using a mini-tractor and/or an open
truck.’® The tractor can transport up to
2000 kg of FFB in one load, but in some
plantations, the palms are too close to each
other to allow tractor access.'® Therefore,
smaller open trucks with a carrying ca-
pacity of 500 kg are used.*® Both machine
types vibrate and are very noisy.2® To load
the FFB on the truck, the worker pierces
the FFB with a metal hook and swings it
onto the truck.'®>8

Loose Fruit Collector

During harvest, some FFBs fall on to the
ground causing some of the fruits to dis-
lodge from the core. These loose fruits
are still collected for processing, as uncol-
lected loose fruits will eventually grow into
a new oil palm, which prevents the maxi-
mum growth of other palms. The collec-
tors use a wheelbarrow, rack, and broom
to sweep the loose fruit on the ground and
then pick them up and load them into a
sack.®®28 When the sacks are full, they are
loaded into a manual wheelbarrow. Loose
fruit collectors also follow tractors or open
trucks to pick up the fallen fruits.72#

Stalk and Frond Cutter

The oil palm stalk is big and thorny; it is
considered to be waste and is removed.
The cutters use a chisel and sickle simi-
lar to the harvesting tools. After cutting,

the workers cut and arrange the stalk and
frond with an axe for easy collection by the
tractor.'7:8:28

Fertilizer Spreader

Fertilizing activities are performed manu-
ally in most oil palm plantations, whether
smallholder operated or large estates.s3
The fertilizers are distributed using a lor-
ry, with one worker carrying the fertilizer
bag (50 kg) on his shoulder while another
worker spreads the fertilizer on the ground
by hand.*®

Weeding and Pest Control

Palm oil crops are susceptible to a range of
pests and diseases and therefore a wide ar-
ray of pesticides and herbicides are used in
their control and/or prevention.* Applica-
tion methods can vary across plantations
but the most common method reported
in the literature was the use of backpack
sprayers.'8

Types of Occupational Hazard in the Palm
Oil Industry

Musculoskeletal Disorders

Musculoskeletal disorder (MSD) risk fac-
tors have been assessed using question-
naires, observations, video analysis, and
electromyography, and shown to vary by
the height of the palms being harvested,
and the amount of mechanization.2®
Several studies reported a prevalence
for MSD injuries. The 7-day prevalence
of lower back injuries was reported in two
studies and ranged from 24.5% among
143 manual harvesters of palms with cut-
ting heights at or below the waist* to 28%
among 446 male harvesters and collectors
from 10 plantations where the maturity of
the palms was not reported.? Seven-day
prevalence for injuries of the knee (14%
and 15%), neck (11% and 13%), and upper
back (10% and 8%) was similar between
workers on non-automated and semi-au-
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tomated plantations, respectively.2244

The 12-month prevalence for MSD
complaints was more commonly reported.
Twelve-month prevalence for low-back
pain ranged from 87.1% to 58% among
manual harvesters®>4 to 37.5% among
harvesters on a semi-automated plantation
(using a mini-tractor fitted with a grabber
arm and trailer), where the height was well
above the head height.?® The 12-month
prevalence for injuries of the shoulder
ranged from 60% to 28% among manual
harvesters,'9?>23 34.1% among harvesters
on semi-automated plantations,®*® and
19% among general plantation workers.4
Twelve-month prevalence was similarly
high for injuries of the upper back (94.3 to
21%)2>2344 among FFB cutters and collec-
tors on non-automated plantations, and
slightly lower (upper back 35.2%)® among
those on semi-automated plantations. The
prevalence of knee injury was particularly
high in a non-automated plantation set
in hilly terrain (45.5%).44 Among workers
cutting at heights above six metres (with
69% of workers cutting at heights above
13 metres), the most commonly reported
MSD was in the hand/wrist area (87%) fol-
lowed by the shoulders and arms (84%).2°

The determinants of MSD in oil palm
plantation workers, measured using a vari-
ety of tools, have been examined in several
studies.2>222746 These attempted to esti-
mate where the risk of exposure to MSD
might occur and which actions or postures
might place the worker most at risk. Risk
information has been collected in a vari-
ety of ways including questionnaire (Quick
Exposure Check)2° or (the Ovako Working
Posture Assessment [OWAS]),?? the Rapid
Entire Body Assessment (REBA),* or the
Rapid Upper Limb Assessment (RULA).*
Each method measured a different com-
ponent of the risk, but all measures re-
ported high to very high exposure risks for
most tasks undertaken. Overall, activities
with the highest risk seemed to be lifting

FFBs,92%22 and cutting, particularly at
height.2227:46

The only trial we identified was a con-
trolled intervention using the Interna-
tional Labour Organizations' Participatory
Action-Oriented Training.#” Participants
were manual harvesters from two Ma-
laysian plantations working with young
palms. The plantations were randomly as-
signed to either the intervention group or
control group, with 49 and 21 participants,
respectively. The intervention group had
increased self-reported MSD complaints
following the intervention and the authors
suggested that there were psychosocial
and organizational factors, such as piece
work, work rate and work team structure,
that were negatively impacted by the inter-
vention.

Infectious Diseases

Since most oil palm plantations are in
tropical areas, there are several tropical
infectious diseases that have been docu-
mented to be common in these workers.
In a study from Papua New Guinea, ap-
proximately a third of workers had posi-
tive blood slides for malaria, with no dif-
ference between men and women, and
highest rates in 5-9-year-old children.3°
The authors calculated that several thou-
sand days work were lost from malaria
and recommended that the company in-
vest in mosquito proofing houses, and
provision of insecticide-treated bed-nets.
In Myanmar, 65.4% of internal migrants
who worked on oil palm plantations self-
reported having had malaria.3!' In Ghana,
17.0% of oil palm workers had asymptom-
atic malaria parasitemia.33

Leptospirosis is a severe zoonosis that
is transmitted through animal hosts.4®
A study in Malaysia found that 28.6% of
workers had serological evidence of lepto-
spirosis infection.3249

A study of employees of an oil palm
plantation in Ghana investigated the prev-
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alence of a range of worm infestations.
Onchocerciasis was detected in 84.1% of
workers; 41.6% of workers had intestinal
worm infestations (mainly Ascaris lubri-
coides and hookworm).33

Melioidosis, caused by exposure to
Pseudomonas pseusomallei, occurred
predominately among workers who were
involved in weeding, drain cleaning, and
land clearing.5°

Stress and Mental Health Disorders

Poor mental health was a concern for palm
oil workers and employers because of the
long-term burden of illness and result-
ing loss of productivity.3+35 High demands
of manual labor, the risk of MSDs, infec-
tions, and poor living conditions coupled
with low wages, long working hours, and
precarious work can be major stressors for
oil palm plantation workers. Furthermore,
the majority of workers on oil palm plan-
tations are migrant workers, who may not
have a supportive social network.3* Only
two studies examining the mental health
or stress of oil palm plantation workers
were identified in this review. Both of these
were conducted in Selangor, Malaysia.
Among 109 participants of a study examin-
ing mental health of FFB cutters, 36% re-
ported mental distress as measured by the
General Health Questionnaire-12 (GHQ).
The stress marker, salivary a-amylase, was
raised in relation to psychological stress
and heat stress, working posture and the
force required to cut a FFB.35 Similarly, a
high prevalence of mild to moderate anxi-
ety (28%) and a low prevalence of mild to
moderate depression (9%) was reported
among 47 plantation workers aged 20—40
years, using the Depression Anxiety Stress
Scales (DASS-21). The prevalence of anxi-
ety was higher than that reported among
other rural communities in Malaysia. The
authors suggest that another work has
found that high anxiety is associated with
low income. In a separate Malaysian study,

no workers reported stress as measured by
the DASS-21, and the prevalence of de-
pression was lower than that reported in
other rural Malaysian communities.34

Pesticide and Herbicide Exposure

Four studies investigated paraquat expo-
sure among farmers, including palm oil
workers.3¢39 Among 119 paraquat handlers
and 54 non-handlers on a range of farms in
Costa Rica, including oil palm plantations,
exposure to paraquat was only detected
among paraquat handlers on spray day;
levels varied by crop and not among work-
ers.2® This study and another one found no
association with lung disease.?” Exposure
to a range of pesticides among farmers, in-
cluding plantation workers in Sabah, Ma-
laysia, was reported to increase the risk of
having abnormalities in three out of five
semen quality parameters (sperm count,
motility and teratospermia), although dif-
ferences were not found by type of pesti-
cide (paraquat or malathion) and the study
sample sizes were small (62 exposed).3

In addition to exposure to paraquat,
palm oil workers are known to be exposed
to other pesticides, however, the literature
on this subject is limited. For example,
studies in both Cameroon and Malaysia
found that the main herbicides used by the
oil palm growers are paraquat and glypho-
sate while metalaxyl, maneb, and captan
are used as fungicides and cypermethrin
and carbaryl are the most common insec-
ticides.4o4

Discussion

We found that many of the common tasks
undertaken by workers on oil palm plan-
tations during harvesting were associated
with increased risks of MSD, and that the
prevalence of MSDs reported in most stud-
ies was high. Additionally, palm oil work-
ers were at risk of infectious diseases and
stress and mental disorders because of
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their working and living environments and
were also exposed to a range of pesticides,
in particular, paraquat. In general, work
on oil palm plantations remains largely
unmechanized, and reliant on low-paid
workers. This lack of automation increases
the risk of work-related injury and disease
for these workers.

Apart from one Indonesian study, all
the reviewed studies assessing risk of
MSDs among plantation workers were
based on Malaysian plantations.” Al-
though there is some increasing mechani-
zation in Malaysia, particularly in the col-
lection of FFB and loose fruit, FFB cutting
is still largely manual using the traditional
chisel or sickle on a pole.#265! The physical
nature of FFB harvesting introduces ergo-
nomic hazards with FFB weighing 5-50
kg;>2 FFB can be harvested from waist-
high to up to 20 m.?”?® When the harvest-
ing involved palms in their 1% to 3 year of
growth, the FFBs were between 0.5 and 3
m high. Cutters working on younger palms
adopt a stooped posture both to reach the
FFB and to move under the fronds. As
the height of the FFBs increases, the cut-
ter adopts a more extended trunk posture,
particularly the neck. Lower FFBs are cut
with a pushing motion using a chisel and
FFBs at around 3 metres high are cut using
a sickle and a pulling motion. For heights
in between the cutters adopt a mixture of
action and tool. Collectors use a hook or
metal pole to lift FFBs from the ground to
a wheelbarrow, requiring significant for-
ward bending and twisting under load and
must take some care when lifting FFBs to
avoid detaching or damaging fruit. The
loose fruit is collected by hand using a
broom. The prevalence of MSDs was high
in all studies although this was generally
based on self-reporting using a translated
Nordic questionnaire.

Infectious diseases such as malaria,
leptospirosis and meliodosis appear to be
common in oil palm plantations. Oil palms

require considerable amounts of water for
growth, which makes the plantations an
ideal environment for mosquito breed-
ing.3° Rats are often sighted due to their
attraction to fresh oil palm fruits, while
cows are often allowed to graze within
the plantation for their manure's effect
on crop yield.325 These animals may con-
taminate the soil and water near the plan-
tation, which then exposes the workers to
the leptospirosis.5354 In addition, palm oil
workers usually live near the plantation,
sometimes in poor quality housing with
minimal facilities that may also contribute
to the risk of infectious diseases.3° Migra-
tion might also impact on the risk of ma-
laria if the worker moves from an area with
low malaria endemicity to one with high
prevalence.3'

We found little information on studies
examining the use of pesticides beyond
paraquat. Furthermore, most studies that
examined exposure to pesticides identi-
fied in this review were relatively recent
(published in 2005 or later). This suggests
that paraquat might still be the pesticide of
choice in many plantations. Paraquat has
been used as a herbicide since the 1960s
and can control a wide range of grass and
dicot weeds without causing soil erosion.
Its toxicity is dependent on its route of ex-
posure; moderately toxic via oral intake,
slightly toxic by the dermal route and in-
halation is considered unlikely.3® Paraquat
is still registered and widely used in devel-
oping countries due to its low cost and ef-
fectiveness.

This review highlights the occupational
hazards and increased risks of MSDs, in-
fection, mental disorders, and pesticide
exposure among palm oil workers. In con-
trast to the size and geographic reach of the
palm oil industry, there is little research
on the occupational health and safety of
its workforce. Most studies identified in
this review were based on small numbers
of workers and were limited in scope, with
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the vast majority of research undertaken in
Malaysia. In light of the potential of palm
oil for use as a biofuel, this is an industry 9.
with strong growth potential. Further re-
search and interventions are necessary and
timely to improve the working conditions
of this already vast and growing workforce.
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