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Introduction

* Environmental health is the branch of public health that
focuses on the interactions between people and their
environment.

* |t encompasses how environmental factors—such as air
and water quality, climate, and chemical exposures—
impact human health and well-being.

The re-emergence of environmental health threats is a
growing _concern, -.driven by various factors including
climate change, urbanization, and industrial activities.
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Theme: Creating Resilient Communities through Disaster Risk Reduction
& Climate Change Mitigation & Adaptation (International Federation of
Environmental Health, 2024)

Environmental health is crucial for ensuring that environmental factors do not
compromise public health. Addressing environmental risks through science-
based policies, public education, and community action is essential for
improving health outcomes and quality of life.



Historical Context

e Past environmental health threats:
* Air pollution and respiratory diseases.
* Waterborne diseases (e.g., cholera).
* Vector-borne diseases (e.g., malaria).

Vector-Borne Diseases
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High temperatures

Altered vector activity and bite rates

(for example, mosquitoes, ticks
and midges)

Increased transmission risk
(for example, dengue, tularemia and
leishmaniasis)

Altered extrinsic incubation period
(for example, mosquitoes and
midges)

Increased survival of adult female
vectors
(for example, mosquitoes)

Vector-borne diseases

Floods

Altered suitable aquatic
environment for reproduction

(for example, mosquitoes, sandflies
and midges)

Altered dipteran vector population
(for example, mosquitoes, sandflies
and midges)

Increased exposure to vector bites
(for example, mosquitoes)

Decreased tick vector populations
(for example, hard ticks and soft
ticks)

Impact of extreme weather on vectors & vector-borne diseases

de Souza, W. M., & Weaver, S. C. (2024). Effects of climate change and human activities on vector-borne diseases. Nature Reviews Microbiology, 1-16.

Droughts

Increased dipteran vector
population
(for example, mosquitoes)

Increased transmission risk
(for example, West Nile and dengue
viruses)

Increased exposure to vector bites
(for example, mosquitoes)

Decreased tick vector populations
(for example, hard ticks and soft
ticks)



Water-borne diseases

* Water-borne diseases are closely related to weather and climate.

* Cholera, cryptosporidiosis, and several other significant diseases are
spread by fecal contamination of water supplies and are often closely
associated with floods and heavy downpours.

* Drought can concentrate disease pathogens in pools and low flows.

e Climate change is causing increased intense rainfall events in many
parts of the world and drought in others; it is not surprising that
water-borne illness is a growing problem in those areas with the most
extreme changes.
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Enagland Journal of Medicine, 389(23), 2175-2187.



The key to understanding the spread of - ncreasmgfrequency“
. . . . . and intensity 5
water-borne illness in a changing climate is - f precipiation g -
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exposure. As this image shows, various  Faman v .
factors (all from human activity) are BN
increasing our exposure to these illnesses.
* increasing frequency and intensity of
precipitation events
* increasing sea surface temperatures
* runoff from agriculture and our built
environments
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How Does Climate Change Affect Food Safety?

Climate change can increase food- and water-borne disease risks in many ways. Many
pathogens, such as those responsible for cholera, are sensitive to changing temperatures,
rainfall and extreme weather. This diagram summarises some of the main mechanisms:
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Contamination of Food scarcity can Water scarcity during
crops by faeces due cause dietary shifts droughts can

to high levels of towards more adversely affect
rainfall or flooding 'unsafe’ foods hygiene and sanitation
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Factors Contributing to Re-emergence of EH
Threats

* Key Factors:
* Climate change (e.g changes in vector distribution).
* Urbanization and deforestation.
* Antimicrobial resistance.



Climate Change-Related Hazards

* Impact of climate change on environmental health.
* Extreme weather events: Droughts, floods, heatwaves, wildfires.

* Health consequences: Food insecurity, displacement, exposure to
contaminants.

e Adaptation strategies: Building resilience, early warning systems,
sustainable practices
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Notable flood in Malaysia

December 2014 — Northern and Eastern states of Kelantan, Terengganu, Pahang,
Perak and Perlis in Malay Peninsula were hit by flash floods including some areas in
Sabah.

4 & 5 November 2017 — Northern state of Penang in Malay Peninsula were hit by
flash floods caused unusually heavy rains in Tropical Depression 29W, Typhoon
Damrey. Flood waters in parts of the city reached 3.7 m (12 ft), submerging entire

homes.

2020-2021 Malaysian floods — In late 2020 and early 2021, Terengganu, Pahang and
Johor were more particularly affected by flash floods.

2021-2022 Malaysian floods — In late 2021 and early 2022, Klang Valley (Port Klang,
Klang, Setia Alam, Puncak Alam, Kota Kemuning, Shah Alam, Kuala Lumpur, Ampang,
Cheras, Hulu Langat, Puchong, Dengkil) hit by a worst flash floods ever seen in 50
years due to Tropical Depression 29W.



MONDAY FLOODING AND LANDSLIDES IN PENINSULAR

19 DEC 2022 MALAYSIA

ANNIVERSARY

1330 HRS UTC +7 FLASH UPDATE #1

. - asnan o st cr e e e,
Landshide in Batang Kali, Hulu Sslangor Evacuation Operation in Setiu District {Terengganu State) fﬁ;';'"::'ﬂims:;fm"gﬁ‘ﬂ;;?}f:w i
ISelanqorSute]on.lﬁ Do A9 ) Source: APM Setiu posted by MADMA Malaysia ——

Soumnge: 3

28.7K M\ 24

DISPLACED DEAD

308 ©Oa 9
EVACUATION

CENTRES MISSING

= OVERWVIEW: Morthasst Monzoon have caused a seras of floods and landslidas in saveral states of Malaysia. On 18 Dec 2022 at
0800 HAS UTC+T, Jebafan Msefsomiogi Malsysia (MET Malaysis) issuad Danger waming {expected to reeult to continuous hasvy
rain with rainfall excesding 240 mmsday] in Kelantan, Terengganu, and Pshang {Jerantut and Kuantan), and Sewere
waming {conthuocus haavy rein) in Periz, Kedsah (Langkawi, Kubang Pasu, Kota Ssetar, Pokok Sena, Peadang Terap, Yan,
Pendang, Sik and Baling), Persk {Hulu Parsk}, and Pshang {Cameron Highlands, Lipis, Maran, Pskan and Hompin} until
Wednesday, 21 Dec 2022. Landslids was al=o reported by Agensi Pengumsan Bencana (MADMA) Malaysia on 16 Dec 2022 in
Batang Kali, Hulu Salangor, Selangor Stata.

® [IMPACTS: as of 18 Dac 2022, at 0800 HRS UTC+T, a total of 81 flooded aress and 15 landslidas, and 5 mads and 3 bridgss in

Landslide Number of affected people by flooding

Location since 18 December 2022, as of 13 December at 1100 HRS UTC+7

KELANTAN e A G O
families /

Flooding

O As of 19 Dec 2022, 1100 HRS UTG=+7, MADMA Malsysia has reported 20 districts in 5 states affectsd by floods with a total
of 8,201 families/28,688 persons dizplaced in 308 svacustion centres including:
# Johor 21 families/T5 persens displaced in in 3 evacuation cantres over Segamat;
# HKelantan: 3 462 families/11,875 persons displaced in 93 svacuation cantres over Bachok, Jali, Kota Bham, Kuala Krei,

TEREN:-\.:-\AHU Machang, Pasir Mas, Pasir Putsh, Tansh Mersh, and Tumpst;
3 # Pahang: 138 families/561 persons displaced in 3 evacuation cantres over Kuantan and Raub;
4,564 families | 0 # Parak: 16 families/48 persons displaced in 2 svacuation centres over Hilir Parak;
persons disp # Terengganu: 4564 families6028 persons displaced n 205 svacustion centree owver Besut, Dungun, Hulu

Tarengganu, Kemaman, Kuala Terengganu, Marang, and Satiu.

O According to the ASEAM Disastar Information Network (ADINst), recent flooding event in Malaysis with comparable sevarity

was in 17 Dec 2021, which iz meulted to more than G0K displaced parsons in Kelantan, Teengganu, Pshang, Malsks,

PAHANG Mager Sembilan, Kuala Lumpur, Selangor, and Parak States.

135 families / 561 Landslidss
persons dis; O As of 18 Dec 2022, & total of 94 people were affected (st the campsits in Batang Kali, Hulu Sslangor, Salangor Stats whan
the landelida struck on 16 Dec 2022), of which, 61 persons were rescued dlive, 24 found deaed, and 8 persons still
missing az reportad by Anghatan Pedanahan Awam Malaysia (APM).

® RESPOMSE: Govemment of Malaysia continue to conduct Search and Rescus, and Evacusation Opergtion for the disaster
avants in Peninsular Malsysia. APM has activeted Pasukan Respon Bencana Sokongan (PARAS) to mespond to the dizaster
. . avants caused by the Morthasst Monsoon in Malaysia.
-]HUR ® FORECAST: Jabafan Pengaian dan Saliran (IPE) has mlessed & Flood waming for Johor State, particulary for Marsing District
families / 75 {5g. Marsing) starting from 18 Dec 2022 at 1100 HAS UTC+7, and Johor Bahru District {Sg. Johor, Sg. Tiram) starting from 21
persons displaced Dac 2022 at 2000 HRS UTC=7.
® ThaAHA Cantra will continus to monitor for further developments and izsuenecassary updates.

DESCLAMER




Heat wave & El Nino

* El Nino phenomenon happens every 2 — 7 years and may occur for a
period of 2 — 18 months

e Average sea surface temperature (SST) may increase due to heating of sea
surfaces

* |t causes drought in the west of Pacific Ocean (Indonesia & Malaysia); and
flood in the east of Pacific Ocean (Ecuador, Central and Southern America)

* Characteristic of El Nino phenomenon: prolonged drought, low air
humidity, high evaporation rate and haze occurrence

* El Nino phenomenon during Southwest monsoon may worsen the hot &
dry weather situation



Hot Weather Forecast 2024

KEMENTERIAN KESIHATAN MALAYSIA

RAMALAN CUACA SIGNIFIKAN ‘a

Berdasarkan analisis model-model cuaca, MET Malaysia menjangkakan cuaca kering dan panas dengan suhu melebihi 35°C
masih berlaku di kebanyakan tempat di Semenanjung dan Sabah sehingga April 2024.

Walau bagaimanapun, ribut petir berserta hujan lebat dan angin kencang masih berpotensi berlaku terutamanya
di barat Semenanjung dan Sarawak pada lewat petang dan awal malam.

Orang awam adalah dinasihatkan untuk sentiasa merujuk laman web www.met.gov.my dan media sosial rasmi
MET Malaysia serta memuat turun aplikasi myCuaca bagi maklumat yang terkini dan sahih.

g/.f:mm Dikemaskini : 24 Mac 2024, pada 12:00 tengah hari




Hot Weather Warning Level

MINISTRY OF HEALTH
MALAYSIA

Tahap Status Suhu

Tiada Amaran (0) - Suhu di bawah 35 °C

Amaran Pertama (1) | Berjaga - jaga (Amaran | Suhu tertinggi harian melebihi 35 °C hingga
Gelombang Haba) 37 °C selama tiga hari berturut-turut

Amaran Kedua (2) Gelombang Haba Suhu tertinggi melebihi 37 °C untuk tiga hari
berturut-turut - pengistiharan heatwave oleh

Kementerian Sains, Teknologi dan Inovasi
(MOSTI)

Amaran Ketiga (3) Kecemasan Suhu tertinggi harian melebihi 40 °C untuk 3 hari
Kecemasan/ Gelombang Haba berturut-turut — Pemakluman Kkepada Agensi

Bencana Pengurusan Bencana Negara (NADMA) bagi
pengistiharan kecemasan

Jawatankuasa Teknikal Pelan Tindakan Gelombang Haba Kebangsaan - 21 Mac 2016



Latest Hot Weather Status (24 Mac 2024)

TAME

KEMENTERIAN KEéIHATAN MALAYSIA

%/  JABATAN METEOROLOGI MALAYSIA /W JABATAN METEOROLOGI MALAYSIA

ME TMaIaysia KEMENTERIAN SUMBER ASLI DAN KELESTARIAN ALAM % ME Tmalaysia KEMENTERIAN SUMBER ASLI DAN KELESTARIAN ALAM

Kubang Pasu ﬂg‘
Status Cuaca Panas °
Semenanjung Malaysia Pada 24/03/2024 Status Cuaca Panas Sabah & Sarawak
Pada 24/03/2024

Perlis

-
Kriteria Cuaca Panas : Kriteria Cuaca Panas :
l:l Suhu maksimum harian kurang daripada 35°C. D Suhu maksimum harian kurang daripada 35°C.
[:l TAHAP 1 ( BERJAGA-JAGA) TAHAP 1 ( BERJAGA-JAGA)
Suhu maksimum harian 35°C hingga 37°C sekurang-kurangnya 3 hari berturut-turut. Suhumaksimum harian 35°C hingga 37°C sekurang-kurangnya 3 hari berturut-turut.
TAHAPZ(GELOMBANG HABA) B Nota: TAHAPZ(GELOMBANG HABA)
Suhu maksimum harian melebihi 37°C hingga 40°C sekurang-kurangnya 3 hari berturut-turut. Nota: 4 Rekod bacaan suhu maksimum telah === Suhumaksimum harian melebihi 37°C hingga 40°C sekurang-kurangnya 3 hari berturut-turut.
[ TAHAP 3 (GELOMBANG HABAEKSTREM ) Rekod bacaan suhu maksimum telah dikemaskini pada 4.40 Petang, 24/03/2024 [ A" AP 3 ( GELOMBANG HABAEKSTREM )
dikemaskini pada 440 Petang, 24/03/2024 Suhu maksimum harian melebihi 40°C sekurang-kurangnya 3 hari berturut-turut.

Suhu maksimum harian melebihi 40°C sekurang-kurangnya 3 hari berturut-turut.




Health Hazard Related to El Nino & Hot Weather

KEMENTERIAN KE;IHATAN MALAYSIA

Health Hazard Risk of Disease

Hot Weather Heat related iliness: Heat Cramp, Heat Exhaustion, Heat
- Heat Waves stroke

Forest & Peat Burning Increased diseased caused by haze

- Localised haze » Conjunctivitis

- Transboundary haze * Respiratory diseases: Asthma, URTI

e Other chronic respiratory diseases

Drought & Lack of Clean Water Supply * Increased FWBD during drought
- Clean water supply reduced * Dengue fever
- Water storage may increase risk of aedes breeeding e Clean water supply to community & healthcare facilities



MOH Guidelines

PELAN TINDAKAN
PENGURUSAN RISIKO KESIHATAN
AKIBAT GELOMBANG HABA |

Kementerian Kesihatan Malaysia {

N\, o F e | PELAN TINDAKAN PENGURUSAN KESIHATAN

AKIBAT JEREBU

KEMENTERIAN KESIHATAN MALAYSIA

Clinical Guidelines on
Management of Heat Related
lliness at Health Clinic and
Emergency and Trauma
Department, Ministry of Health,
Malaysia

Emergency Services Unit, Medical Development Division

Prevention and control preparedness

N

KEMENTERIAN KESIHATAN MALAYSIA

Water supply contigency plan

for healthcare facilities

D10-11 Guidelines: Drinking
water quality monitoring

during water crisis/ disaster
July 2015

Preparedness in providing
treatment to patients

Water supply to
healthcare facilities &

nuhlic
pup

o




Those living in poverty, as Outdoor workers and people Children are the most
well as women, children living with chronic medical vulnerable due to long
and the elderly. conditions. exposure to environmental risks.

Aveaye X
1."“-‘\‘\‘\““

-

Those living in megacities, small island Countries with weak health
developing states and other coastal, systems will be least able to

mountainous and polar regions. prepare and respond. World Health
Organization




Urbanization & deforestation

e Urbanization is the concentration of population into cities & towns,
mainly due to economic development & modernization

* Deforestation is undeniably detrimental to the environment. It leads to
biodiversity loss, exacerbates climate change, degrades soil, disrupts
water cycles, and increases carbon emissions.
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 Air quality: eliminates a natural
filter for particulate matter, which
compromises various chemical that
can cause lung & heart diseases.

e Fires from deforestation releases
mixture of toxic pollutants that

posing a direct threat to human
health.

* Disrupt water cycle, leading to
changes in rainfall patterns and
increased risk of droughts & floods.

* Threatens biodiversity loss with
countless species going extinction

Urbanization & deforestation
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Urbanization & deforestation

Vegetated Deforestation
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Antimicrobial Resistance (AMR)

* Top 10 threats to global health (Geneva Environmental Network 2023)

* Misuse & overuse of antibiotics in human health, food-animal production,
agricultures

 Pollution & poor waste management also contributes to the escalating
problems.

* AMR — defined as when microorganisms such as bacteria, viruses, fungi &
parasites change in ways no longer responding to medicine, therefore
making infection harder to treat & increasing the risk of disease spread,
severe illness & death (WHO, 2020)



Increasing Antibiotic Resistance

Bacteria have rapidly evolved and developed proteins to
resist and destroy antibiotics

Antibiotic Resistance Enzymes (B-lactamase)
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e The cumulative number of unique beta-lactamase enzymes identified (CDC 2019)



Epidemiology of AMR

Deaths attributable to antimicrobial resistance every year by 2050

“ & Europe "
390,000

North America *

317,000
Latin America Africa l ' Oceania
392,000 4,150,000 22,000

Source: Review on Antimicrobial Resistance 2014

AMR in 2050
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Total deaths projected by 2050 attributable to antimicrobial
resistance (AMR) every year compared to other major causes of
death. (Thakur, Kumar 2019)

GLOBAL A failure to address the problem of

antibiotic resistance could result in:

1 0 m Costing
£66
by 2050 trillion



In Asia

[]<1% []1-10 % [ 10-25 % [] 25-50 % > 50 %

Figure 1. Prevalence of methicillin resistance among S. aureus isolates.
Some Asian countries have shown the highest prevalence rates of MRSA.

Kang, C. I., & Song, J. H. (2013). Antimicrobial resistance in Asia: current epidemiology and clinical implications. Infection & chemotherapy, 45(1), 22.



AMR & the environment

* The environment is both a vehicle for spreading AMR microbes and a
culprit of antimicrobial pollutants, which ne§atively impact biodiversity and
ecosystems (UNEP, 2022) & it’s strictly linked.

* The spread of antimicrobials and the consequent increases in antimicrobial
resistance occurs especially through unsound release of residues into the
environment (UNEP, 2017)

* Environmental degradation and pollution factors connected to the triple
planetary crisis of climate change, biodiversity loss and pollution alter
microbial diversity and facilitate the development, transmission and
diffusion of AMR (UNEP, 2022)



Relationship between AMR & triple planetary
Crisis

e Climate change. High temperatures and concentrations of
oxygen and carbon dioxide in the environment can also
influence the survival and proliferation of bacteria and the
rate at which they acquire resistance.

e Biodiversity loss. The use of antimicrobials can lead to the
loss of biodiversity, which used to protect us from the
spread of antimicrobial resistance.

e Pollution and waste. The discharge of pollutants into
the environment can contribute to the development
and spread of antimicrobial resistance.




Antimicrobial resistance and the environment

Human
. ‘ _ : antibiotic
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Antimicrobial Resistance (AMR) Conclusion

* The impact of antimicrobial pollutants on AMR in the environment is
complex & necessitates further evidence

* The pollution waterways, soils and air are certainly contributing to
environmental degradation, as well as increasing level of AMR

* ‘One Health’” approach plays an important role in the dynamic
between environment & AMR



Air Pollution

e Sources of air pollution: Industrial emissions, vehicle exhaust, burning
of fossil fuels.

* Health effects of air pollution: Respiratory problems, heart disease,
cancetr.

* Mitigation strategies: Reducing emissions, promoting cleaner
technologies, improving air quality monitoring.



AIR POLLUTION

The dangers of smog, smoke and particles to human health

In 2012,

7 million
people

died as a result of
air pollution

Indoor air pollution
was linked to 4.3
million deaths in
2012 in households
cooking over coal,
wood and biomass
stoves. There are
around 2.9 billion
people around the
world who live in
homes with these
kinds of stoves.

Outdoor air
pollution was linked
to 3.7 million deaths

in 2012.
&

“Air pollution is
now the world’s
largest single
environmental
health risk.”

World Health Organization

LS

“The health
impacts of local
air pollution,
particularly from
road transport,
are much larger
than previously
thought.”

QECD

8 8 o of these

premature
deaths occurred
in low- and
middle-income
countries




Air pollution

Chemical poisonin
P 9 « Heart rhythm problems

« Cardiovascular diseases

‘ Heavy metal pollution -
EXposure
% Health emergencies Lung cancer

Liver

Endemic di

Other health

« Autism spectrum disorder

« Neurodegenerative diseases

« Cognitive disorders

Polycystic ovary syndrome
Decreased semen quality

Others

and obesity

steomalaciz



Heavy Metal Contamination

* Sources of heavy metal contamination: Industrial waste, mining,
agricultural practices.

* Health risks associated with heavy metal exposure.

 Remediation efforts: Cleanup of contaminated sites, pollution
prevention measures.
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Kim Kim River Toxic Pollution (2019)

March 6
Chemical
dumped

{ ) SMK Kota Masai

March 7 :
103 victims SK Kota Masai 3

March 11
106 victims

'SK Kota Masai

Taman .
° Kota Masai ﬂ:s'(a'i(gta
SK Taman Pasir Putih ] SK Kota
SMK Pasir Putih? | Masai 2

Sekolah Agama

PASIR GUDANG

SK Tanjung Puteri Resort

Taman Tanjung Puteri Kg Sri Aman

Tg Puteri Golf Resort
"%, Sekolah Agama

¥ Kampung Pasir Putih
Pasir Gudang Port " SK Pasir Putih

Johor Strajt

SK Perigi Acheh

Graphics: malaymail

o)
How

chemical
dumping
affected

Pasir Gudang

March 12 Taman Pasir Putlh. 4
260 victims 59 Kim Kim March 13
o Q 506 total victims Tanjung Langsat

All 111 schools in Industrial Complex
SMK Tanjung Pasir Gudang closed
Puteri Resort

Source: Department of Environment, Ministry of Education

e A total of 2.43 tonnes of
hazardous waste were
dumped.

 Hazardous wastes have
identified as benzene, acrolein,
acrylonotrile, hydorgen
choloride, methane, toulene,
xylene, ethylbenzene & d-
limonene.

Ref: Ibrahim, M. F.,, Hod, R., Toha, H. R., Mohammed Nawi, A., Idris, I. B., Mohd Yusoff, H., & Sahani, M. (2021). The impacts of illegal toxic waste dumping on children’s
health: A review and case study from Pasir Gudang, Malaysia. International journal of environmental research and public health, 18(5), 2221.



Global and Regional Responses

e WHO Initiatives:

* International Health Regulations (IHR).
* Collaborations with national health organizations.

* Local Responses:
* Case studies of successful interventions.
* Importance of community engagement.
» Sustainable practices (recycling, zero plastic, river protection etc.)



Challenges in Addressing Re-emerging Threats

* Barriers:
* Limited resources in low-income countries.
* Political and economic instability.
* Awareness, misinformation and public health communication issues.



Conclusion

o~ e * The complexity of issues related
W b . .
imep::\:‘e our - 2:‘“«[ & to emerging environmenta I
environment statoges oy srapublle  forcoos

o R e SREDE health threats mandates the

prove )
our health policy makers, health sector
| leaders, implementers &
=men. BmIe committee to improve

e epidemiological surveillance
system for early intervention and
| smme ke, prevention of negative outcome.

prevent disease

U ’\HD[G ALS

MLHMMJ

Let’s all work towards a healthier
environment for our health



Thank you
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