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HAZARD IDENTIFICATION, RISK ASSESSNMIENT AND RISK

CONTROL AT INTERNATIONAL ENTRY POINT OF SULTAN
ISKANDAR BUILDING JOHOR BAHRU

OLEH: DR NURAZIMAH MOHD ARIS, PEJABAT KESIHATAN JOHOR BAHRU

Kementerian Kesihatan Malaysia sedang mengukuhkan saringan di semua pintu masuk
untuk menghalang kejadian kluster infeksi wabak covid-19 sejak Januari 2020.Aktiviti yang
dilakukan adalah menempatkan paramedik di pintu masuk dan mengunakan themal scanner
infrared untuk mengesan demam dan simptom pelancong.Terdapat enam pintu masuk
antarabangsa. Dua daripada pintu masuk tersebut adalah jalan darat melalui jalan darat iaitu
Bangunan Sultan Iskandar (BSI) dan Kompleks Sultan Abu Bakar.Empat daripada pintu
masuk adalah melalui jalan air iaitu Jeti Stulang Laut, Jeti Puteri Habour, Pelabuhan Pasir
Gudang dan Pelabuhan Tanjung Pelepas

Sekiranya ada yang mempunyai simptom dan memenuhi kriteria ‘People Under
Investigation’ (PUI), individu tersebut akan dibawa ke bilik sarigan untuk pemeriksaan lanjut.
Seterusnya individu tersebut akan dirujuk ke bahagian rawatan penyakit berjangkit Hospital
Sultanah Aminah Johor Bharu untuk rawatan lanjutan. Setiap hari semakin ramai pekerja
dan pelancong masuk melalui pintu masuk antarabangsa. Hal ini akan memberi impak yang
tinggi kepada kesihatan pekerja di Kawasan lapangan. Justeru itu, pemahaman dan penilain
keselamatan pekerja penting untuk meningkatkan langkah kawalan yang efektif.Saringan
kesihatan akan dilakukan kepada semua pekerja kesihatan yang terdedah kepada
occupational hazard. ‘HIRARC ACT’ adalah tindakan yang efektif untuk penilain kesihatan
pekerja. ‘Walk through survey’ (WTS) dilakukan di Lorong kenderaan Bangunan Sultan
Iskander (BSI).
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1. Hazard Identification

2. Risk Assessment

3. Risk Control

Risk
- . . Recommended g
] . 4 . Likelihood|Severity|Level|Risk Responsible
Bil.;Work Activity Hazard Consequence |Risk Control
Control (A) (B) (AXB)CategoryNIeasures Person
(existing)
substitution (
sage of usage of much
basi%: icool fabrics for
PPE Usage before |Physical (Heat while |Heat stroke,  |ppe, fan : inner cIgHE Supervisor in
1 2 6 Medium [engineering
work commision |wearing PPE) heat stress  jat ppe (provide air charge
f(?(;anrlglng conditioner at
ppe changing
room)
administration:
shift works
. rotation 4 hours
Ergonomic (long i ) with break 15
hours standing and Back pain,neck shift . minutes every 1 [Supervisor in
. pain,fatigue, |works 8 3 3 9 Medium
repetitive ; hours of charge
eyestrain hours, working, provide
movement) chair at the side
of the screening
lane for rest
PhySIcel (Noise from|Hearing shift " 3 6 Medium [PPE (ear plug) Supervisor in
car engine) impairment/lossiworks charge
IAdmininstration
(signage "Slow
safety Your Vehicle" at
cone least 500 metre
Physical (Hit by fast Sody Ini (d]istance frtorp screznlng . .
. ody Injury, |a few . station an upervisor in
' pas_smg by the wound metres = & IR emergency light [charge
screening lane) from at night with
screening signage at least
station) 500 metres from
screening
station
/Administration:
shift work cuts
Temperature Physical (Heat from shift work f]hort f:orzﬁ
2 [reading at sun exposure and  |Heatstroke,  jand N 9 IMedium rc())tl;;isonowithours Supervisor in
screening lane DPE uspa e) heat stress usage of interval of break [carge
9 basic ppe 15 minutes for
\very one hours
of working
Psychosocial administration:
Unstable shift work " softskills Supervisor in
(Verbal Abuse by emotion, stress |8 hours z ¥ A T training, ppe:  [charge
passer-by) ear plug
IAdminstrations:
Health
screening
. . among exposed
Biological (Exposed nfecti basi staff, usage of | Sl
to possible infected | 7.5 ugzgeppe 3 6  |[Medium |suitable mask C#ggg'sor 2
individual) example Clean
Space Halo
mask or minimal
N95 with face
shield
/Administration:
Establish SOP
Physical (Body parts and signagtt)% for
: car passerby to N
caught in be_:tv;een E(r)%ctlijr:feusr bone,\\ s 5 o Medium kead on SOP. fﬁgrer(\ensor in
car parts, windows y injury Engineering: g
and door) used thermal
Iscanner instead
of infrared
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thermometer

IAdministration:

Health
Chemical (Exposed e tf°1[f = vicol
g A 5 exposed stal upervisor in
to carbon mpnqx|de Lung disease [PPE 3 3 9 Medium |-°0 changed  kcharge
from car emission) shift work hours

from 8 to 4
hours of working

JADUAL 1: HIRARC DI LORONG SARINGAN KENDERAAN DI PMA BSI

Likelihood (L)

JADUAL 2. MATRIKS RISIKO

RISK | DESCRIPTION ACTION

15-25 HIGH A HIGH risk requires immediate action to control the
hazard as detailed in the hierarchy of control. Actions
taken must be documented on the risk assessment
form including date for completion.

A MEDIUM risk requires a planned approach to
controlling the hazard and applies temporary measure
if required. Actions taken must be documented on the
risk assessment form including date for completion.

MEDIUM

A risk identified as LOW may be considered as
acceptable and further reduction may notbe necessary.
However, if the risk can be resolved quickly and
efficiently, control measures should be implemented
and recorded.

JADUAL 3. KATEGORI RISKO
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Penemuan

1. Dengan mengunakan kaedah HIRARC, terdapat 9 hazard pekerja kesihatan yang
berpotensi dikesan di Kawasan saringan suhu

2. Penilian risiko boleh dirujuj pada jadual 1

3. Jadual 2 menujukan Risk Matrix manakala Jadual 3 menunukkan Risk category

4. Bedasarkan Jadual HIRAC, terdapat 9 hazard dikesan dan dikategorikan sebagai
‘MEDIUM’ risk

Kesimpulan

1. Terdapat 9 potensi hazard pekerja keihatan dikesan dikawasan saringan suhu

2. Penelialain kawalan risiko perlu diadakan terurutamanya untuk mengurangkan

pendedahan pada cuaca yang panas kepda pekerja kesiahtan awam
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PENILAIAN IMPAK ALAM SEKITAR

OLEH: PN. MASTURA BINTI MD. ZAHARI, JURUTERA (AWAM), JKNJ
RINGKASAN EKSEKUTIF

Tujuan

Penilaian Impak Alam Sekitar “Environmental Impact Assesment” (EIA) adalah sebuah
kajian bagi mengenal pasti, meramal, menilai dan menghuraikan maklumat berkaitan kesan
yang baik dan buruk kepada alam sekitar yang mungkin berlaku sekiranya sesebuah projek
pembangunan yang dicadangkan itu dilaksanakan. Langkah-langkah mitigasi juga perlu
dicadangkan bagi setiap kesan buruk yang dijangkakan. Kajian ini melibatkan komunikasi
antara pihak-pihak berkepentingan samaada masyarakat setempat, pihak berkuasa dan
pemaju. Skop bagi kajian meliputi bidang persekitaran biologi, kajian sosial dan ekonomi
serta impak kepada kesihatan

Keperluan Perundangan

Keperluan bagi menghasilkan sebuah laporan EIA telah diperuntukan di bawah

a) Seksyen 34A, Akta Kualiti Alam Sekeliling 1974 (Pindaan 1986).

b) Perintah EIA 1987, Jadual : 19 Aktiviti (57 Sub- Aktiviti)

c) Perintah EIA 2015 - Jadual Pertama (21 aktiviti, 45 subaktiviti)
- Jadual Kedua ( 17 aktiviti, 42 subaktiviti)

Perintah EIA 2015

a) Jadual Pertama
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Tidak perlu pameran dan ulasan awam

Pemprosesan Term of Reference (TOR) adalah 15 hari bekerja

Pemprosesan EIA adalah 25 hari bekerja

Semakan dan Mesyuarat di peringkat Jabatan Alam Sekitar Negeri

b) Jadual Kedua
Pameran dan Ulasan Awam diperlukan
Pemprosesan Term of Reference (TOR) adalah 30 hari bekerja
Pemprosesan EIA adalah 60 hari bekerja
Semakan dan Mesyuarat di peringkat ibu pejabat Jabatan Alam Sekitar
Jadual Pertama Jadual Kedua
Bil | Aktiviti Bil | Aktiviti
1 | Pertanian 1 | Pertanian
Keluasan antara 20-500 hektar Keluasan 500 hektar dan lebih
2 | Aerodrom 2 | Aerodrom
Pembinaan berdekatan selain kawasan Pembinaan  berdekatan  kawasan
sensitif alam sekitar. sensitif alam sekitar.
3 | Saliran & Pengairan 3 | Saliran & Pengairan
4 | Perikanan 4 | Perikanan
5 | Perhutanan 5 | Perhutanan
6 | Industri 6 | Industri
7 | Penebusgunaan Tanah 7 | Penebusgunaan Tanah
8 | Perlombongan 8 | Perlombongan
9 | Petroleum 9 | Petroleum
10 | Pelabuhan 10 | Pelabuhan
11 | Penjanaan & Pemancaran Kuasa 11 | Penjanaan & Pemancaran Kuasa
12 | Pembangunan di kawasan pantai & | 12 | Pembangunan di kawasan pantai,
bukit taman negar dan taman negeri
13 | Pembangunan di kawasan cerun 13 | Pembangunan di kawasan cerun
14 | Pengolahan & pelupusan buangan 14 | Pengolahan & pelupusan buangan
15 | Pengorekan 15 | Pembinaan Empangan
16 | Perumahan 16 | Pengangkutan
17 | Pembangunan Estet Industri 17 | Bahan Radioaktif &  Buangan
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Radioaktif

18 | Bandar Baharu

Jadual Pertama Jadual Kedua
Bil | Aktiviti
19 | Kuari
20 | Jalan
21 | Bekalan Air

Senarai aktiviti yang ditetapkan mengikut Jadual 1 dan Jadual 2 Perintah

EIA 2015

Keperluan Perundangan di Sabah dan Sarawak
Sarawak

Laporan EIA yang diproses oleh Jabatan Alam Sekitar Sarawak hayalah melibatkan perkara

beberapa perkara seperti di bawah

Jadual 1: Perkara 2, 6, 9, 10, 11(a), 11(b) dan 14(a).

Jadual 2 : Perkara 2, 6, 9, 10, 11, 16,14(a), dan 17.

Bagi perkara lain di dalam Jadual 1 dan Jadual 2, laporan EIA adalah diuruskan oleh
Lembaga Sumber Asli dan Alam Sekitar Sarawak (NREB).

Sabah

Laporan EIA yang diproses oleh Jabatan Alam Sekitar Sabah hayalah melibatkan perkara

beberapa perkara seperti di bawah:

Jadual 1 : Perkara 2, 6, 9,11(a,b) dan 14(a).
Jadual 2 : Perkara 2, 6, 9, 11,14 dan 17.
Bagi perkara lain di dalam Jadual 1 dan Jadual 2, laporan EIA adalah diuruskan oleh

Jabatan perlindungan Alam Sekitar Negeri Sabah.
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Metodologi

Laporan EIA hendaklah disediakan oleh individu yang kompeten dan berdaftar sebagai

perunding dengan Jabatan Alam Sekitar. (Pendaftaran Perunding EIA).

Laporan EIA yang disediakan adalah mengikut kepada langkah-langkah seperti berikut di
bawah:

a) Screening

b) Scoping of Term of Reference

c) Baseline Study

d) Impact assessment and evaluation of significance

e) ldentification of mitigation measured

f) EIA Report preparation

g) EIA Report review

h) Decision making

i) Project implementation and environmental monitoring

i) Environmental audit.

a) Screening

Menentukan projek yang dicadangkan perlu menyediakan laporan EIA.

b) Scoping of Term of Reference
Mengenal pasti isu alam sekitar utama dan skop kajian yang berkaitan apabila projek
dilaksanakan. Scoping perlu mengambilkira isu daripada pihak berkepentingan dan
orang awam.Tujuan Scoping dilaksanakan adalah bagi memastikan hanya isu yang
ketara dan mempunyai alternatif munasabah sahaja yang akan diperiksa dan

diangkat di dalam laporan Term of Reference.

c) Baseline Study
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d)

f)

9)

h)

Kajian berkaitan keadaan sebenar alam sekitar di kawasan cadangan projek
sebelum projek dibangunkan. Tujuan Baseline Study adalah untuk mengenalpasti
isu utama alam sekitar sekiranya projek dilaksanakan dengan diskripsi yang
terperinci meliputi ciri-ciri fizikal, alam sekitar, biological, sosioekonomi dan budaya/
warisan tentang lokasi tersebut yang kemudiannya akan digunapakai kemudiannya

di dalam fasa penilaian alam sekitar.

Impact Assessment and Evaluation Of Significance
Pada fasa ini, impak alam sekitar adalah ditentukan dengan mengambilkira
pandangan pakar, model matematik dan simulasi, analisis, senarai semak,

perbandingan kes, analisis geospatial dan risiko analysis.

Identification of mitigation measured
Pada fasa ini, kaedah mitigasi perlu ditentukan untuk setiap impak yang dijangkakan.
Kaedah mitigasi yang dicadangkan adalah boleh dilaksanakan dengan mengelakkan,

menghalang, mencegah, mengurangkan dan mengimbangi impak yang dijangkakan.

EIA Report preparation
Perunding EIA akan menyediakan laporan EIA dengan merujuk kepada keputusan

semua kajian yang telah dijalankan dan dikemukakan kepada Jabatan Alam Sekitar.

EIA Report review

Mesyuarat bagi mebincangkan laporan EIA yang dikemukakan akan dijalankan
samaada di Jabatan Alam Sekitar Negeri ataupun di ibu pejabat bergantung kepada
ketetapan projek samaada di Jadual 1 atau Jadual 2. Laporan EIA akan diulas oleh
Jabatan Alam Sekitar, Jabatan-Jabatan Kerajaan yang lain dan Bada-badan bukan

kerajaan yang dirasakan relevan untuk terlibat dalam memberi ulasan ini.

Decision making
Keputusan yang dibuat samaada laporan EIA tersebut diterima atau di tolak
Keputusan itu kemudiannya disampaikan kepada pihak yang meluluskan projek

tersebut samaada pihak berkuasa tempatan atau lain-lain.
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i) Project implementation and environmental monitoring

Sekiranya projek tersebut telah mendapat kelulusan untuk dijalankan, aktivit
pemantauan akan dijalankan untuk memastikan penemuan di dalam laporan EIA
adalah tepat dan diuruskan dengan sebaik-baiknya. Pihak pemaju bersama
perunding juga perlu mengemukakan pelan Environmental Management Plan dan

pelru kelulusan dari pihak Jabatan Alam Sekitar.

g) Environmental Audit
Audit yang dijalankan oleh pihak ketiga iaitu Juruaudit yang berdaftar di bawah skim
Juruaudit Berdaftar dengan Jabatan Alam Sekitar perlu dilaksanakan setiap 6 bulan
sepanjang projek dilaksanakan. Laporan audit juga perlu dikemukakan kepada
Jabatan Alam Sekitar dan kelulusan akan diberikan sekiranya tiada sebarang
ketidakpatuhan oleh pihak pemaju.
Kesimpulan

Laporan EIA merupakan sebuah alat bagi dalam mengenalpasti dan memberi kaedah serta

langkah kawalan dan mitigasi bagi sesebuah impak yang dijangkakakn berlaku atas sebab

wujudknya sesebuah projek. Pematuhan kepada langkah tersebut memeberi manfaat

kepada pemaju dan juga alam sekitar.

|
I

IARP INJURY SURVEILANCE JKN JOHOR JAN-
JUN 2020
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OLEH: PN. NORMAH BINTI KASSIM
Program Kepastian Kualiti Kesihatan Pekerjaan (QAP/NSI):

Kadar insiden tertusuk jarum/Needle Stick Injury (NSI) dalam kalangan anggota
kesihatan pada tahun 2020(Jan-Jun) ialah 4.3 per1,000. Kadar ini adalah lebih tinggi
dari standard kebangsaan yang telah ditetapkan (0/1,000). Antara faktor yang
dikenalpasti sebagai penyumbang kepada kes kecederaan akibat tertusuk jarum
adalah seperti berikut:

l. Kecuaian dan tidak berhati- hati ketika menjalankan prosedur
menggunakan jarum.

Il. Kurang mahir dan pengalaman dalam mengendalikan peralatan
perubatan tajam.

II. Tiada orientasi kerja.

V. Pengurusan sisa alatan tajam yang tidak mematuhi SOP seperti tidak
membuang sisa alatan tajam ke dalam sharp- bin atau membuang sisa
klinikal ke dalam beg plastik sisa domestik).

Langkah- langkah penambahbaikan seperti meningkatkan pengetahuan, kesedaran
dan amalan mengenai “Standard Precaution”, Program Orentasi Pegawai Perubatan
Siswazah, audit pelupusan sisa alatan tajam dan promosi keselamatan dan
kesihatan pekerjaan akan terus dijalankan.

Jadual 1: Kadar Insiden Tertusuk Jarum Dalam Kalangan Anggota Kesihatan
Berisiko, Negeri Johor,Januari — Jun 2020

: : Bilangan | Bil. Tusukan | Kadar Tusukan
2. NSO OIS Terdedah Jarum /1,000

1 Pakar/Pegawai Perubatan 3923 21 54

2 Pakar/Pegawai Pergigian 657 3 46

3 Pen. Peg. Perubatan 1454 6 41
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Juru. Tekn. Makmal
4 Perubatan
577 0 0.0
5 Juruteknologi Pergigian 71 0 0.0
6 Pembantu Pembedahan
Pergigian 308 5 6.1
7 Jururawat 6863 12 17
8 Penolong Jururawat/Bidan 0 0 0
9 Jururawat Masyarakat 1893 0 0
10 Jururawat Pergigian 176 0 0
Penolong pegawai
L kesihatan persekitaraan
P 375 0 0
Pembantu Perawatan
$2 Kesihatan
2792 0 0
Pegawai / Pembantu
£ Farmasi
1191 6 50
Pembantu Kesihatan
L Awam
315 0 0

Surveilan Kecederaan Alatan Tajam) /
Sharp Injury Surveillance (SIS)
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Sepanjang Jan — Jun 2020, terdapat 135 kes kecederaan alatan tajam telah
dilaporkan . Majoriti kes SIS melibatkan Needle Stick injury iaitu 110 kes(81%) yang
banyak disumbangkan oleh Pegawai Perubatan Siswazah (61 kes, 45%), Pegawai
Perubatan(24 kes, 17%), Jururawat (19 kes , 14%) dan kakitangan Hospital Support
Service (13 kes, 9%)

Dibawah program ini, setiap kes kecederaan akibat alatan tajam yang dilaporkan
akan melalui saringan penentuan risiko jangkitan virus HIV, Hepatitis B dan C serta
diberi rawatan sehingga 6 bulan daripada tarikh insiden kecederaan

PELAPORAN NSI MENGIKUT PTJ Unit KPAS menerima pelaporan kejadian
tusukan jarum melalui system online eKPAS menggunakan borang notifikasi Sharp
Injury Surveillan(SIS) daripada semua fasiliti kesihatan di negeri Johor. Pada Jan —
Jun 2020, kadar insiden tusukan jarum adalah tinggi di fasiliti Pejabat pergigian
berbanding dengan Pejabat Kesihatan dan Hospital. Kadar insiden tusukan jarum
adalah tinggi Pejabat Pergigian iaitu 3.7/1000.

Kategori Fasiliti Jumlah Anggota . Kadar Insiden
Kesihatan Berisiko SLENCELTS 11000
Hospital 15883 41 2.6
Pejabat Kesihatan 7321 4 0.5
Pzt 1358 5 3.7
Pergigian
umlal] 24562 50 2.0

(Negeri Johor)

Jadual 2: Kadar Insiden Mengikut Fasiliti Kesihatan, JKN Johor
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Jadual 3:Kadar Insiden Mengikut Hospital, JKN Johor
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Jadual 4: Kadar Insiden Mengikut PKD, JKN Johor
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Jadual 5 : Kadar Insiden Mengikut PPD, JKN Johor
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PENYAKIT PARU-PARU AKIBAT
PEKERJAAN JKNJ (JAN — JUN 2020)

OLEH: PN. NORMAH BINTI KASSIM

Januari — Jun 2020, terdapat 9 kes jangkitan tuberkulosis melibatkan anggota
kesihatan (Jadual 6). Kebanyakan daripada anggota yang dikesan mengalami
tuberkulosis berusia dalam lingkungan umur 31-40 tahun dan dikesan lebih
dikalangan anggota wanita (88%) berbanding anggota lelaki. Pelaporan Pulmonary
Tuberculosis adalah tinggi berbanding Extra Pulmonary iaitu sebanyak 89% (Jadual
7). Walaubagaimanapun, tiada perbezaan ketara dalam keputusan pemeriksaan
kahak yang dijalankan keatas anggota,Pegawai Perubatan dan Jururawat adalah
dua golongan tertinggi yang telah dikesan mendapat tuberkulosis. Langkah kawalan
dan tindakan pencegahan telah dijalankan bagi mengawal dan mencegah jangkitan
di fasiliti-fasiliti kesihatan di Negeri Johor
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BILANGAN & KADAR/100,000 T B DALAM KALANGAN ANGGOTA
KESIHATAN NEGERI JOHOR 2009 -2020(JAN-JUN)
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JENIS TB DALAM KALANGAN ANGGOTA
JAN—JUN 2020

M Extra Pulmonary B Pulmonary

100% of the staff been given medical leave following diagnosis
0 Fatality

KATEGORI KAKITANGAN YANG MENDAPAT PENYAKIT TB
JAN-JUN 2020

JUMLAH: 9

1 1

= =

RADGRARER PEN. PEG. TEX.
Il LUMAT

l 1
a0 AR =D
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Saringan Tuberculosis dikalangan anggota kesihatan dijalankan dua tahun sekali
sejak pertengahan tahun 2012. Saringan ini adalah bertujuan untuk mengesan
tanda- tanda awal Tuberculosis dan diberikan rawatan mengikut garispaduan
Kementerian Kesihatan Malaysia. Namun, bukan semua anggota sedar untuk
menjalani saringan Tuberculosis. Sehingga Jan — Jun 2020, hanya 29.5% daripada
seluruh anggota kesihatan di negeri Johor  telah berjaya membuat saringan
Tuberculosis

Jadual 8 : Saringan Tuberculosis Anggota Kesihatan JKN Johor Januari — Jun 2020

Fasiliti Jumlah Anggota Saringan % Saringan
Hospital 15883 2776 17.5
PKD 7321 332 4.5
PPD 1358 102 7.5
Jumlah 24562 3210 29.9%
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KERJA KES JJATAN YANG BERPOTENSI UNTUK
TERDEDAH DENGAN COVID-19

OLEH: DR SURIYA KUMARESWARAN

Semua pekerja kesihatan yang terdedah kepada patient Covid-19 positif akan
dipantau setiap hari oleh unit KPAS. Borang pemantauan akan diberikan kepada
pekerja kesihatan yang terdedah kepada patient Covid 19 positif. Selain itu, semua
pekerja kesihatan akan dinasihatkan memgenai risiko dan symptom Covid-19
(batuk,sesak nafas,sakit tekak dan demam) .

Pendedahan Penilian risiko
Semasa penilaian risiko beberapa faktor perlu dipertimbangkan iaitu

1. Adakah Pekerja kesihatan terbabit dalam pendedahan tidak terlindung?

2. Adakah Pekerja kesihatan mempunyai kontak rapat dengan kes?

3. Adakah pekerja kesihatan terlibat generating procedure (AGP) telah dilakukan?

4. Adakah Patient memakai Mask surgical 3-ply- (ia dapat mengurangkan transmisi
droplet?

5. Dimanakah tempat berlaku pendedahan(bilik tertutup dengan penghawa dingin
dapat Meningkatkan pendedahan)?

Rawatan

Rawatan diberi bedasarkan pendedahan penilaian risiko dan dibahagikan kepada
tiga tahap iaitu

1. High risk exposure (Pendedahan risiko tinggi)

2. Medium risk exposure (Pendedahan risiko sederhana)

3. Low risk exposure (Pendedahan risiko rendah)

Untuk pemantauan, pekerja kesihatan yang pendedahan risiko sederhana dan tinggi

akan menjalani Acitive Follow-up dibawah unit KPAS manakala pendedahan risiko
rendah akan menjalani Passive follow-up (monitor kendiri untuk simptom)
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Passive follow-up
* Asymptomatic HCW can continue to work
« Symptomatic HCW must be excluded from work
« Self-monitor for symptoms for 14 days after the last potential exposure
« Contact OSH at any time if they develop relevant symptoms

JADUAL 1. PEMANTAUAN UNTUK ACTIVE DAN PASSIVE FOLLOW UP

Epidemiologicrisk | Exposure | Recommend Management
factors category ed
Monitoring Asymptomatic Symptomatic
(HCW PPE)
(Follow-up)
Close Contact with a COVID-19 PATIENT who was NOT WEARING A 3-PLY SURGICAL MASK (i.e., no source control)

No PPE High Active ¢ Exclude from work for at o Exclude from work for at least

least 14 days with home 14 days with home
Not wearinga3-ply | (Unprotecte surveillance order and home surveillance order and home
surgical mask d exposure]) assessment tool. assessment tool.
Not wearing ¢ Combined NP and OP swab Combined NP and OP swab for
respirator for RT PCR to be collected 72 RT-PCR to be collected
(N95/PAPR) when hours after the potential immediately
performing AGP exposure A repeat test after 48 hours

o Arepeat test after 48 hours must be carried out if the first

must be carried out if the test is negative
Wearing ad-ply Medium Active first test is negative If both initial tests are negative,
su'rgln:al mask (Unprotecte e Ifboth initial tests are arepeat NP and OP swab for
without eye d exposure) negative, a repeat NP and OP RT-PCR test shall be performed
protection/face P swab for RT-PCR test shallbe | at day 13 from symptom onset
shield performed at day 13 from

date of exposure
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Wearing a 3-ply Low Passive No testing or work restriction ¢ Combined NP and OP swab for
surgical mask with required RT-PCR to be collected
. : (Protected . ) '
eye protection/face immediately
shield but without exposure) e [f symptoms are persistent or
gown and/or gloves worsening by 48-72 hours, test
should be repeated
immediately
e Exclude from work with MC
and home assessment tool until
symptoms resolve and negative
2 test
Epidemiologic risk Exposure Recommende Management
factors category d Monitoring
Asymptomatic Symptomatic
(HCW PPE)
Close contact with a confirmed COVID-19 PATIENT who was WEARING A 3-PLY SURGICAL MASK (i.e., good source
control)
No PPE Medium Active e Exclude from work for at e Exclude from work for at least
least 14 days with home 14 days with home
- (Unprotecte surveillance order and home surveillance order and home
Notwearinga 3-ply | j oy osure) c
surgical mask p assessment tool. assessment tool.
e Combined NP and OP swab e Combined NP and OP swab for
for RT PCR to be collected 72 RT-PCR to be collected
hours after the potential immediately
exposure e Arepeat test after 48 hours
e Arepeat test after 48 hours must be carried out if the first
must be carried out if the test is negative
first test is negative o [fboth initial tests are negative,
[fboth initial tests are arepeat NP and OP swab for
negative, a repeat NP and OP RT-PCR test shall be performed
swab for RT-PCR test shall at day 13 from symptom onset
be performed at day 13 from
date of exposure
Wearing a 3-ply Low Passive
surgical mask (Protected . . o
. i No testing or work o Notesting or work restriction
without eye exposure o . .
T restriction required required
protection/face
shield

Wearing a 3-ply
surgical mask with
eye protection/face
shield but without
gown and/or gloves

AND MANAGEMENT

JADUAL 2: SUMMARY OF EXPOSURE CATEGORY, RECOMMENDED MONITORING
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ELECTRICAL HAZARD AND HEALTHCARE
WORKER (PART 1)

OLEH: DR LOGANATHAN SALVARAJI & DR HAIDAR RIZAL TOHA

Electrical hazard is a condition where a worker make contact with energized equipment’s or
a conductor. Working near or with an electrical device is dangerous because contact with
electrical current can provoke negative effect to human body. The electric circuit can
underrun in human body leading to organ injury and failure. Blast from electrical equipment’s
can cause burn, perforated tympanic membrane and multiple traumas. Severe injuries can

lead to fatality.

Figure 1 : Negative effect from electric shock or blast. Source: mynewlab.

Contact between human and electric current happen when there is defect in the device such
as frayed electrical cord, damaged plug, damage wires and missing prong. Besides that,
unsafe act by the workers also increase the risk for electrical accident such as holding wire
with bare hand, using multiple extension plug and exposed to uncovered electrical wire.

Physical Hazards TEACHING TOOLS

Electrical
Equipment Checklist

Missing prongs

-
/6.
' !
* ~
Damaged plugs Damp or wet  Damaged wires
plugs or wires
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FIGURE 2: SOURCES OF ELECTRICITY EXPOSURE TO WORKERS. SOURCE: CCOHS.

Basic Sciences and Pathogenesis of Electrical Injuries

Electric current can cause major defect to human body when in contact. The post effect
relies on the magnitude of energy, resistance, type of current (alternating current (AC) or
direct current (DC)), current pathway and length of exposure. Higher magnitude of the
current in contact with human body will cause severe systemic effect and tissue damage.
Generally, high voltage is considered to be more the 1000 volts and low voltage less than
1000 volts.

Effects of Electricity on Humans (%)
1000 milliamperes or 1 ampere Will light a 100-watt bulb
Severe burns

Breathing stops

1100 Heart stops beating

It doesn't take 60

much current to
cause injury or
to cause death. 20  Muscle contraction

30 Suffocation possible

10 Cannot let go
GFCI will trip

5
2 Mild shock
milliamperes u Threshold of sensation

J

FIGURE 3 : HEALTH EFFECT OF ELECTRIC CURRENT. IMAGE VIA IMGUR

Physiologically, it is known that Alternating Current (AC) is far dangerous than Direct Current
(DC) (Figure 4) (EPF, 2016). This is because AC will trigger tetanic muscle contraction and
victim is unable to execute escape from the electric source. Hence, this increase the
duration and intensity of the electric current exposure. Victim will experience respiratory
arrest due to diaphragm and intercostal muscles tetany. Subsequently, frequent delivery of
current will extend to myocardium and interrupt the cardiac cycle which precipitate to
ventricular fibrillation, a life-threatening condition. On the other hand, Direct Current (DC)

involve a single violent muscle contraction and thrusting the victim away from source. The

27|Page



complication is depending on the voltage that been exposed. Higher voltage associated with

greater mortality and morbidity.

>

Magnitude

o Magpi;ude

=)

| Time Time

Alternating Current Direct Current

FIGURE 4 : PATTERN FOR ALTERNATING CURRENT (AC) AND DIRECT CURRENT (DC).
SOURCE : (EPF, 2016)

Besides that, the current pathway also play role on the organ involved. If the current passes
through head or thoracic organ, the condition may be fatal (Figure 5). Brain injury or seizure
can develop respiratory arrest and paralysis. Meanwhile, in the transthoracic area, electrical
currents stimulate cardiac arrhythmia, direct cardiac injury and respiratory arrest. Local injury
of the tissues such as muscle, tendon, skin etc. will develop tissue oedema. Furthermore,
this condition will compress the vascular and nervous supply to the organ known as

compartment syndrome.

Hand & Hand Contact Hand & Arm Contact

il

Hand & Foot Contact Hand & Head Contact

thru hands, arm, chest, abdomen, leg and foot thru hand, arm, j head

%@ '%u’%}

[
(
Electrical Current Path through Body Rohson Forensic

Figure 5 : Electric current pathway at different site of the body. Source : (Kenneth J.K')

Bear in mind, during surgical procedure, surgeon uses diathermy for many purposes such as
control of bleeding, cutting tissues etc. The circuit use main voltage and referenced to earth
by electrodes. If the pad is loose or wrongly placed, the current will find an alternative path to

the earth causing electrical injury such as burns (Figure 6).
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Diathermy circuit
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=T 33 L ]

Figure 6 : Diathermy circuit during surgical procedure. The current pass through the path
attached. Source : (MacG Palmer, 2019)

Subjects expert matter have agreed that there are three mechanism in electric-induced injury
as below (Brain, 2019) :-

1) Direct tissue damage, cell membrane alteration resting potential and muscle tetany
(Figure 3.5)

2) Electrical energy conversion to thermal energy leading to tissues destruction and
necrosis (Figure 3.6)

3) Direct trauma or blow causing fall and violent muscle contraction

Cases of Electrical Injuries and Fatalities

Some real-life examples of reported injuries sustained by workers, is listed in the Malaysian.
Department of Occupational Safety and Health website. Examples of the injuries are listed in
Table 1
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2018-12-29

2011-12-28

2014-05-26

2015-06-23

2015-02-23

2015-02-23

2013-10-22

2013-06-22

2018-10-19

A farm worker died after being strike
by electric shock by high tension
lines during the harvesting of palm o
The victim, a foreign national, died of
electrocution while doing inspection
works of a water pump near a
factory. The victim was given
emergency medical assistance but
died before arriving at the hospital.
The victim was electrocuted as he
was doing maintenance work

Victim died due to electrocution while
doing wiring works

Accident involving 3 persons with 2
has suffered burn injuries and
another died. Incident occured as
they want to perform rac in/out the
substation's switch. Suddenly, there
was a very strong arc spark and they
got caught with it

Accident involving 3 persons with 2
has suffered burn injuries and
another died. Incident occured as
they want to perform rac in/out the
substation's switch. Suddenly, there
was a very strong arc spark and they
got caught with it

Victim was allegedly electrocuted
while cleaning the pipeline of new
installed air conditioner.

The victim may have suffered
electrocution while cutting a cable
running with electrical current
causing the victims left hand to be
stuck to the cable.

The victim operator of sand barge,
falls into the river after being hit by
electric shock during the work of
sucking water out of the barge using
an 'electric water pump'

*no information

No safe work procedures for
electrical works

Unsafe working condition

1)Electric switch box was
not properly maintained
2)No supervision from the
employer

Short circuit

Short circuit

Work  premises seems
watery and through
observation it was found

that severe electrical wiring
was not properly maintained
and fully inspected by a
competent person.

"i The sand barges have not
been at the jetty, believed to
have been out of sand
dredging. ii. 'Electric water
pump' and electrical
connections are on board. "

Table 1: Electrocution cases reported to Department of Occupational Safety and Health
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Examples of Electrical Related Incidents in Healthcare Settings

Hospital is equipped with plethora of electrical apparatus. These devices vary according to
the location and function. In office or administrative counter, staff uses computer, printer,
photostat machine etc. during registration of patient, meeting, preparation and human
resource management. On the other hand, medical devices such as infusion pump, suction

machine, physiotherapy equipment’s are applied in ward for patient medical treatment

Large energy electrical supply is required in radiology department for xray machine,
computerized tomography, magnetic resosnance imaging etc.. For the diagnositic purposes,
sampling is run under hematological and biochemistry machines to get particular parameter

tests such as Full Blood Count, Urea & Creatinine, Antibodies, Culture etc

In 2016, Malaysia was shocked with fire incident at government hospital killing six patients in
Intensive Care Unit (ICU). Fire and rescue department declared that the fire was provoke
due to faulty wiring (Figure 1.9). ICU is affected because of oxygen gas that continuously
supplied to patient in the unit. The electric sparks reacted with oxygen and blaze fast
throughout the unit. The curtains and beds was burning and producing smoke that further
delay the fire and rescue activity. During the event, only one patient was able to saved and
experienced 80% burns. Staffs suffered mild suffocation due to smoke inhalation. Fire
fighters took almost two hours to put down the fire and manage to control the situation.
Patients from the building was evacuated to nearby hospitals and private hospitals. NGO’s
such as Malaysia Red Cross, St John, restaurants etc. came forward to help the authorities
and victims by providing ambulance services, foods and psychological first aid (PFA) (The
Strait Times, 2016).

In another fire incident in Hospital Kuala Lumpur reported to be due to short circuit at store in
forensic department (Figure 7). The electric spark cause plastic and papers in the store
caught on fire. Fire and rescue team vigilantly arrived at location and saved two workers
trapped in the store room. Meanwhile, patients from nearby ward was transfer to other
building. However, there were no death or injury were reported. Hospital team managed to
transport oxygen tanks before the fire expand to another store room. Rescue team helped to

shift the death bodies because power supply was cut off (NST, 2018).
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FIGURE 7: SHORT CIRCUIT CAUSING FIRE AT FORENSIC DEPARTMENT AT
HOSPITAL KUALA LUMPUR.

Previous Studies on Electrical Hazard in Hospitals

a) A systematic review was performed by Vindigni et al in 2017 on various hazard
exposure to resuscitation team in hospital. This study extracted 6,266 English published
articles till year 2016 related to resuscitation procedure. Seventy-three (73) articles full the
study criteria and twenty-four (24) articles highlight the risk of electric shock. Common
electrical injury occurred was during performing defibrillation to revert cardiac rhythm in
ventricular fibrillation and pulseless ventricular tachycardia rhythm. There were 29 health
effect reported due to defibrillator use. Upon investigation, three incidents reported due to
equipment defect (e.g., paddles crack, wrong discharge). Four of the incidents improper
training and maintenance of the device (e.g., accidental discharge). Accidental shock was
reported in fifteen incidents. Other incidents are due to contact with patient or stretcher
during defibrillation. HCWs complain of burning and tingling sensation. A case report of
electrical injury during defibrillation was shared mentioning the shock was delivered during
cardiac massage. The massager sustained electric shock and unable to recover for 30
minutes. In another incident, the massager was thrown away during defibrillation resulting
neck and back pain (Vindigni et al., 2017)

b) . Eighty-six case was reported in relation to ECG monitoring. Majority of burn area are
underneath the electrode. Patient experienced third degree burn (23%), second degree burn
(12%) and others was not specified (65%). The cause of the burn is due to cable loop, close
proximity of cable to MRI, electrode characteristic, obese patients and higher power
investigations. On the other hand, a total of thirty-six cases was reported associated with
pulse oximetry. Common burn site is at fingers. Thirteen percent (13%) of cases experience

third degree burn and fifty-six percent (56%) of them had second degree burn. Only four

32|Page



patient sustained burn to toe (Table 4.2). In MRI, coil is used to hold the patient while
conducting the procedure. There are 23 cases of electrical injury and accident reported due
to coil. The coiled used are Cervical Thoracic Lumbar (CTL), Shoulder, Cervical Spine (CS)
and Knee. CTL coil causing burn to thumb & thigh (1 case), hand & buttock (4 cases) and
Shoulder & arm (3 cases). Two cases sustained burn at arm due to shoulder coil. Four
cases sustained burn at neck caused by Cervical Spine coil and two incidents of knee coil
causing burn at leg. Besides that, one patient sustained skin burn when in contact with coll
cable. Six other burn cases were not specified the cause of incident (Dempsey & Condon,
2001).

Part 2 of the article would explore the risk assessment, preventive and control measures of

electrical hazard in healthcare settings
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1) Apakah bahan berbahaya yang boleh berada di dalam produk-produk kosmetik?

Produk-produk kosmetik direka untuk diaplikasikan ke bahagian badan manusia bagi tujuan
membersih, melindungi, mencantikkan dan mengubah penampakan rupa tanpa sebarang
pindaan fungsi semulajadi bahagian tubuh tersebut. la berbeza dengan ubat-ubatan yang
direka untuk merawat dan mencegah penyakit melalui reaksi dalam sistem badan manusia.
Seyogia, produk kosmetik sepatutnya tidak mengandungi unsur ubat-ubatan di dalamnya.

Antara bahan-bahan yang berbahaya didapati dalam produk-produk kosmetik adalah:
a) logam berat seperti kadmium, arsenik, plumbum, kromium dan merkuri
b) bahan organik seperti hydroquinone dan steroid

Selain itu terdapat juga bahan-bahan yang dijadikan sebagai campuran di dalam kosmetik
bagi tujuan penstabilan campuran tersebut yang boleh memberi kesan kesihatan seperti
formaldehid dan paraben.

2) Kenapa bahan-bahan berbahaya sebut berada di dalam produk kosmetik?
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MASCARA

Bahan-bahan berbahaya kesihatan ada yang dijadikan sebagai bahan aktif kosmetik
tersebut. Sebagai contoh, pada era Victoria di England (tahun 1837-1901), arsenik dan
plumbum digunakan sebagai komposisi produk pemutihan kulit. Mekanisma tindakannya
adalah dengan menghalang fungsi enzim tyrokinase yang menghasilkan melanin di dalam
sel melanosit. Melanin yang bertumpu pada satu kawasan kulit akan memberi warna yang
lebih gelap pada kulit tersebut.

Namun dalam peredaran zaman dan setelah diketahui bahawa logam berat berkenaan
boleh membawa kesan kesihatan, ia tidak lagi digunakan sebagai bahan aktif kosmetik.
Malah penggunaan arsenik dan plumbum adalah tidak dibenarkan di dalam kosmetik oleh
Kementerian Kesihatan Malaysia. Namun begitu, merkuri, arsenik dan plumbum disyaki
masih digunakan dalam produk kosmetik palsu atau kosmetik haram.

Hydroquinone pula digunakan sebagai bahan komposisi untuk penjagaan kuku artifisial
manikur seperti kuku akrilik dan kuku gel. Namun begitu, terdapat penyalahgunaan bahan ini
sebagai pemutih kulit dalam produk kecantikan. Penyalahgunaan hydroquinone sebagai
bahan pemutih kulit adalah kerana ia boleh menghalang penghasilan melanin secara
berlebihan dalam kulit, seperti logam berat juga. Penggunaaan hydroquinone untuk rawatan
kulit hanyalah dibolehkan di bawah penyeliaan pengamal perubatan bertauliah.

Bahan-bahan steroid pula disyaki ada ditambah ke dalam sebatian kosmetik haram kerana
ia menguatkan kesan kuratif terhadap penyakit kulit. Dengan cara ini, pengguna akan
mendapati kulit mereka lebih bersinar dan cantik dengan penggunaan produk kosmetik
tersebut. Namun begitu, mereka boleh mendapat kesan buruk dengan penggunaan jangka
panjang produk berkenaan.

Produk kosmetik yang dijual juga perlu mempunyai komposisi yang stabil dalam satu jangka
masa bagi memastikan keberkesanannya berpanjangan. Dengan shelf-life yang lama,
produk berkenaan boleh disimpan untuk lemih lama. Salah satu bahan yang ditambah di
dalam produk kosmetik adalah pengawet. Logam berat ada digunakan sebagai pengawet
contohnya thiomersal yang mengandungi merkuri, ada digunakan sebagai pengawet
maskara. Selain itu, formaldehid dan paraben ada juga digunakan sebagai pengawet produk
penjagaan diri.

3) Apa kesan kesihatan yang boleh berlaku kepada pengguna?

Bergantung kepada dos bahan yang terdedah kepada para pengguna, kesan kesihatan
akibat penggunaan bahan berbahaya ini adalah pelbagai. Untuk kosmetik jenis topical atau
sapuan, laluan utama kemasukan bahan seperti logam berat ke tubuh manusia adalah
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melalui resapan kulit. Namun begitu, sebahagian kecil lagi boleh masuk melalui oral
terutama jika individu tersebut tidak membasuh tangan untuk makan setelah
mengaplikasikan produk kosmetik berkenaan.

Kesan kesihatan manusia bagi merkuri adalah, ia boleh memberi kesan kepada sistem
saraf. Dalam dedahan yang teruk, gejala yang boleh didapati adalah tremor, insomnia,
kehilangan memori, kesan neuromuskular dan disfungsi motor. Pendedahan kepada
plumbum pula, terutama kanak-kanak boleh memberi kesan pada rencatan mental dan
masalah perilaku. Sementara itu, kesan kesihatan bagi arsenik adalah pada sisitem
kardiovaskular dan pada kulit. Bersama protin pembekuan darah thrombin, arsenik dalam
bentuk trivalen boleh meningkatkan kecenderungan sel-sel platlet untuk beraglutinasi dan
menjadikan darah membeku. Pada organ kulit pula, ia boleh menyebabkan melanosis and
keratosis.

Steroid pula boleh memberi kesan pada sistem imuniti, pengawalan keradangan,
metabolisma karbohidrat dan katabolisma protin. Kesan yang boleh dilihat pada manusia
akibat kosmetik yang memngandungi steroid adalah jangkitan dermatophyte yang
menyeluruh, hiperpigmentasi makular pada muka dan pustul beradang. Selain itu,kesan
nyahpigmentasi dan superficial atrophy kulit juga pernah dicatatkan.

Hydroquinone boleh menyebabkan kulit menjadi kemerahan, ketidakselesaan, atau
menjadikannya hiper sensitif. la juga boleh menghambat proses pigmentasi yang boleh
menghalang kesan pancaran UV lantas meningkatkan risiko kanser kulit. Dengan
penggunaan jangka panjang produk kosmetik mengandungi hydroquinone, kulit juga boleh
berubah menjadi kehitaman apabila terdedah dengan cahaya matahari.

Paraben juga dikenali sebagai mimik kepada hormon estrogen. Dengan itu, kesan kesihatan
yang boleh dilihat adalah seperti kesan hormon berkenaan iaitu perkaitan dengan
peningkatan risiko kanser payudara dan toksisiti reproduktif.

4) Bagaimana hendak mengelakkan penggunaan kosmetik yang mengandungi bahan
berbahaya?

Bahagian Regulatori Farmasi Negara (NPRA) ada menyediakan portal untuk orang ramai
menyemak senarai produk-produk kosmetik yang dibatalkan notifikasi atas isu campurpalsu
untuk dielakkan penggunaan dan pembeliannya.. Produk-produk yang disenaraikan ini telah
didapati mengandungi bahan larangan, termasuk racun berjadual yang tidak dibenarkan
dalam produk kosmetik. Selain itu, NPRA juga ada menyenaraikan bahan-bahan yang
dibenarkan untuk diguna sebagai pengawet kosmetik di dalam Annex VI, Guidelines For
Control Of Cosmetic Products In Malaysia untuk semakan para pengguna bagi mengelakkan
terdapatnya pengawet kosmetik yang boleh menimbulkan kesan kesihatan manusia dalam
produk-produk yang mereka gunakan.

EPF. (2016, September 26). Difference Between Alternating Current (AC) and Direct Current
(DC). EIProCus - Electronic Projects for Engineering Students.

Kenneth J.K. (n.d). Electrocutions & Shock Injuries — Expert Article on Basics of Human
Electrical Exposures | Robson Forensic.
https://www.robsonforensic.com/articles/electrocution-expert-witness/

36|Page



MacG Palmer, J. H. (2019). Surgical diathermy and electrical hazards: Cause and
prevention. Anaesthesia & Intensive Care Medicine, 20(11), 609-614.
https://doi.org/10.1016/j.mpaic.2019.09.011

Brain JD. (2019). Electrical Injuries: Background, History of the Procedure, Problem.
https://emedicine.medscape.com/article/433682-overview#a7

Department of Occupational Safety and Health. Fatal accident case.
https://www.dosh.gov.my/index.php/component/content/article/352-osh-info/accident-
case/955-accident-case

The Straits Times (2016, October 26). JB hospital fire blamed on faulty wiring.
https://www.straitstimes.com/asia/se-asia/jb-hospital-fire-blamed-on-faulty-wiring

NST. (2018, March 17). HKL fire caused by short circuit. NST Online.
https://www.nst.com.my/news/nation/2018/03/346226/hkl-fire-caused-short-circuit

Vindigni, S. M., Lessing, J. N., & Carlbom, D. J. (2017). Hospital resuscitation teams: A
review of the risks to the healthcare worker. Journal of Intensive Care, 5(1), 59.
https://doi.org/10.1186/s40560-017-0253-9

Dempsey, M. F., & Condon, B. (2001). Thermal Injuries Associated with MRI. Clinical
Radiology, 56(6), 457—-465. https://doi.org/10.1053/crad.2000.0688

Guidelines for Control of Cosmetic Products in Malaysia. 2017. KKM

Business Insider. This advice column from Victorian England shows how women poisoned
themselves in the name of beauty. 2016. https://www.businessinsider.com/this-advice-
column-from-victorian-england-shows-how-women-poisoned-themselves-in-the-name-of-
beauty-2016-10

MyHealth. Hydroquinone in cosmetic preparation. 2019.
http://www.myhealth.gov.my/en/hydroquinone-cosmetic-preparation/

Mohammed, T. Mohammed, E. Bascombe, S. The evaluation of total mercury and arsenic
in skin bleaching creams commonly used in Trinidad and Tobago and their potential risk to
the people of the Caribbean. J Public Health Res. 2017 Dec 13; 6(3): 1097.

Nduka, J. K. Kelle H.l. Odiba, 1.0.. Review of health hazards and toxicological effects of
constituents of cosmetics. 2019. https://www.intechopen.com/books/poisoning-in-the-
modern-world-new-tricks-for-an-old-dog-/review-of-health-hazards-and-toxicological-effects-
of-constituents-of-cosmetics

WHO. Mercury and health. 2017. https://www.who.int/en/news-room/fact-
sheets/detail/mercury-and-health

WHO. Lead poisoning and health. 2019. https://www.who.int/en/news-room/fact-
sheets/detail/lead-poisoning-and-health

Hong Y.S. Song K.H. Chung J.Y. Health Effects of Chronic Arsenic Exposure. J Prev Med
Public Health. 2014 Sep; 47(5): 245-252.

Scientific American. Should People Be Concerned about Parabens in Beauty Products?
2014. https://www.scientificamerican.com/article/should-people-be-concerned-about-
parabens-in-beauty-products/

37|Page


https://doi.org/10.1053/crad.2000.0688

