
Protecting human health from climate 
change
5th National Environmental Health Action Plan (NEHAP) 
Conference, 24 September 2019, Putrajaya, Malaysia

Prof Datuk Dr Lokman Hakim S
MD, DAP&E, MScPH, PhD, FAMM, FAMS, FASc

Pro-Vice Chancellor (Research), and 
Director,
Institute for Research, Development and Innovation
IMU.



THANK YOU





Climate change and health outcomes

CLIMATE DRIVERS
• Increased temperature
• Precipitation extremes
• Extreme weather events
• Sea level rise

EXPOSURE PATHWAYS
• Extreme heat
• Poor air quality
• Reduced food & water quality
• Changes in infectious agents
• Population displacement

HEALTH OUTCOMES
• Heat related stress
• Cardiopulmonary illness
• Food, water, & vector-borne diseases
• Mental health consequences & stress

ENVIRONMENTAL & 
INSTITUTIONAL CONTEXT
• Land-use change
• Ecosystem change
• Infrastructure condition
• Geography
• Agricultural production & 

livestock use

SOCIAL & BEHAVIOURAL 
CONTEXT
• Age & gender
• Ethnicity
• Poverty
• Housing & infrastructures
• Education
• Discrimination
• Access to care
• Pre-existing health 

conditions

Adapted from “A human health perspective of climate 
change (2010).” Environmental Health Perspective and the 
National Institute of Environmental Health Sciences, USA.
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Reported malaria cases



National Communication on Climate Change to UNFCCC

Reported dengue cases
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Global warming and climate change: 
Expand the geographical spread of Aedes mosquitoes

12



Breaking the transmission dynamics: Principle of control 
and prevention – addressing ALL the 4 components of 
transmission

Host:

- Enhancing Immunity
(vaccine)

- Behavioural: protecting from 
vector bites (bed-net, 
repellent)

- Improving access to 
healthcare (specific drug
treatment)

Vector :

- Reducing vector density: 
Insecticides, Biological controls

- Reducing chances of contact: 
Animal baits

Agents: 

- Reducing source of 
infection: Early diagnosis, 
Early treatment

Environment: 

- Reducing vector 
density: Manipulation

- Reducing contact: 
window screen
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Challenges in breaking the transmission of dengue 
infection – lack of effective tools against dengue

Host:

- Enhancing Immunity
(vaccine: none)

- Behavioural: protecting from 
vector bites (bed-net – not 
effective, √repellent)

- Improving access to 
healthcare (no specific drug
treatment)

Vector :

- Reducing vector density: 
√insecticides, √ Biological 
controls

- Reducing chances of contact: 
(Animal baits – not effective)

Agents: 

- Reducing source of 
infection: Early diagnosis, 
(Early treatment – no 
specific antiviral drug)

Environment: 

- Reducing vector 
density: Manipulation -
limited, √ breeding 
source reduction

- Reducing contact: 
√window screen 14



Malaria in Malaysia Dengue in Malaysia
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OUR CONCERN WITH MALARIA: INCREASING PROPORTION OF 
ZOONOTIC MALARIA INFECTION

Pf Pv Pm Pk Po Mix

Source: Vector Borne Disease Sector, Disease Control Division, MOH 

In 2016 :

P. knowlesi cases contributed 69% of total 
reported cases.



Changing human-animal interface?: Impact on zoonotic malaria in 
north Borneo states of Malaysia 

Peninsular 2014 Sabah 2014 Sarawak 2014

P. falciparum

P. vivax

P. malariae

Mixed

P. knowlesi

Sarawak 2015

P. falciparum P. vivax P. malariae Mixed P. knowlesi

Sabah 2015 Penisular 2015 



Super efficient vector:
dengue, chikungunya, zika, yellow fever 

• Highly domesticated

• Highly anthropophagic

• Cryptic breeding places

• Multiple biters

• Trans-ovarial transmission

• Eggs highly resistant to 
desiccation

• Efficient breeder

• Smart breeder – “skip-
oviposition” behaviour
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DENGUE, ZIKA, CHIKUNGUNYA : ENVIRONMENTAL ISSUES AND HUMAN BEHAVIOUR  

• Illegal rubbish dumping

• Littering 

• Weekly inspection and source reduction 

• Public area

• Recreation park/areas

• Construction sites

• Commitment of local councils in the solid 
waste management and prevention of 
dengue

19



Effective tools for (dengue) control: 
Public health policy perspective

• Scientifically sound 

• Feasible

• Practical

• Affordable 



• WHO Strategic Advisory 
Group of Expert (SAGE) 
meeting on Dengvaxia
was held on 10-12 April 
2016

• Official report  published 
in WHO Weekly 
Epidemiological Report on 
25 May 2016.

Dengvaxia dengue vaccine saga
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Summary of the April 2016 meeting of the WHO Strategic Advisory
Group of Experts on immunization (SAGE) Meeting on  2016 in Geneva, 

Switzerland:  Dengue Vaccine

SAGE recommended countries consider introduction of CYD-TDV only in geographic
settings (national or subnational) with high endemicity, as indicated by
seroprevalence of approximately 70% or greater in the age group targeted for
vaccination or other suitable epidemiologic markers. The vaccine is not
recommended when seroprevalence is below 50%. Dengue vaccine introduction
should be a part of a comprehensive dengue control strategy together with a
communication strategy, well-executed and sustained vector control, the best
evidence-based clinical care for all patients with dengue, and robust dengue
surveillance. Decision about introduction require careful assessment at the country
level, including consideration of local priorities, national and subnational dengue
epidemiology, predicted impact and cost-effectiveness with country-specific
hospitalization rates and costs, affordability and budget impact. WHO and partners
should provide further technical support to countries pre- and post-registration.
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Fighting a war with super efficient vector: can we win?

• Yes possible, if you use Aedes
itself to fight Aedes!!!

• The worst enemy of Aedes is 
Aedes itself.
• Transgenic (Oxitec) Aedes
• Sterile Insect Technique
• Wolbachia infected Aedes
• Auto-distribution

• Complement other measures

• Still at R&D stage
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Genetic manipulation – completely safe?



Transboundary haze: Beyond national action



. Very limited of studies relating air 
pollution to health in Malaysia

Air pollution and health: The hidden burden of health outcomes.



• RR estimated using Generalised Addictive 
Models based on Poisson regression
• Immediate effect on CVS hospitalisation 

observed on No2 and O3 but not respiratory 
hospitalisation

• Delayed effect on CVS and Respiratory 
hospitalisation observed on SO2 and NO

• Highest RR was at lag 4 for Respiratory and lag 
5 for CVS respectively.

Air pollution and health: The hidden burden of health outcomes.



Ho et al. (2018). Health impacts of the Southeast Asian Haze problem – a time 
stratified case crossover study of the relationship between ambient air pollution 
and sudden cardiac deaths in Singapore. Int. J Cardio; 271: 352 – 358.

• Study period: 2010 – 2014

• 8,589 out of hospital cardiac arrest 
(OHCA) incidences, 334 survived.

• Moderate & unhealthy Pollutant 
Standards Index (PSI) associated with 
increased OHCA occurrence.

• Most pronounced among:
• >65 y.o

• Male

• Indian



Challenges in public health adaptation to climate 
change

• Lots of uncertainty in estimate – greatly influence
• Exposure pathway
• Biology, life cycle of pathogens, vectors and natural hosts
• Multifactorial nature of health determinants

• Socio-cultural
• Socio-economic
• Food and water
• Education
• Accessibility to HC – equity and vulnerability

• Lack of resources for R&D
• Understanding impact on health 
• Lack of good analytical and projection modelling



Adaptation is work in progress!

• How much has Europe learnt 
from previous heat waves?
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