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Outline of presentation 

• Introduction 

•Vulnerability 

•Public health responses  
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Climate change is a special 
threat to public health

CC is long 
term and 

irreversible

Involving our 
future 

generations  

3rd generation

4th generation

Further generations

2nd generation

You

Raissa Sorgho, WHS 2015

Persistence of CO2 emitted  by the past & current generations



•….it means…“wait and see” policy is 
dangerous? 

•Asking for 100% proof 
of attribution while the situation 
deteriorates (smoking deaths, lead 
childhood deaths, climate related deaths) 

and in order to avoid 
responsibilities=pay
ments



The impacts on health  

• Impacts on health care delivery services 

(interruption/ Failure)  
• Primary 
• Secondary 

• Diseases 
• Exacerbation of existing health conditions
• Distribution of diseases burden
• Mental health 
• Malnutrition 
• Emerging diseases 

Public health threat of climate change 

Disasters

Extreme weather 

Mediated via 
Ecosystem & 
Environmental 
quality changes



Vulnerability 



Who are the most vulnerable? 

• The young 

• The old 

• The Obese

• The PWD

• Pregnant mother 

• People with acute and chronic diseases

• Poor people living and working under hot weather 

• People living in poor housing conditions (poorly ventilated, no air 
conditioning, roof made from zinc, too many people)

• People living in disaster prone area



Who are the most vulnerable? 

• Heath facilities located in disaster prone area
• Primary health clinics

• Community health clinics

• Hospitals 

• District Health Office and other health service centers 



State of vulnerability depend on:

• Existing public health status 

• Capacity of Public health program that we provide to 

control the existing health problems and prevent the 

future impacts 

• Primary prevention 
• Secondary prevention 
• Tertiary prevention 
• Emergency preparedness and response for extreme weather 

events 



State of vulnerability: 
Depend on the existing public health problem 

WHO. Noncommunicable Diseases Country Profiles 2014

Malaysia



NCD Epidemic 



Temperature-related risk of 
NCD

(Gasparrini, A and Armstrong, B (2011) The impact of heat
waves on mortality, Epidemiology, 2011 Jan;22(1):68-73.)

Courtesy of Aditi Bunker, University of Heidelberg
(Not yet published)



Impacts mediated via Air Pollution

•Major impacts on the existing NCD
• Worsened pulmonary function and respiratory distress

• Acute exacerbation respiratory illness 

• Acute exacerbation cardiovascular events.

GBD 2013 Mortality and Causes of Death Collaborators The Lancet 2014

25 % Lung cancer 
death 

15 %  IHD, 
Stroke

17 % ALRI

8 % 
COPD 
Death

In the year 2012, 

ambient air pollution 

was responsible for 

3 million death, 

WHO. 

State of vulnerability: 
Depend on the existing public health problem 



Public Health Responses 



Transition from MDG to SDG 2030
…addressing climate change is the biggest opportunity to meet 
the set targets of most SDGs

…and wise versa…addressing other SDGs will reduce the state of 
vulnerability to climate change impacts



direct

Public health responses: Exploring the linkages

Mediated via other 
determinants of 

health 

indirect



Public health responses

Within Health sectors Beyond Health sectors 

Addressing 
the upstream 
activities 

- Sustainable 
development

- Health Co-
benefit 

- Resilient HCS
- Strengthening  

public health 
program

- Reducing 
carbon 
emission 

Increase 
Adaptive 
capacity 

Reduce GHGs 
emission 

Reduce 
Vulnerabil

ity



Spectrum of Responses/Adaptation to reduce 
vulnerability and impact 

Primary 

Public health program

-disease control program

-food quality program

-family health program

- Nutrition program

- CD control program

- NDC control program

- EH program 

- Promoting disease prevention via 
healthy environment 

Secondary 

Early warning system 

Early detection 

Outbreak management 

Public advisory 

Emergency preparedness & response

Clinical Intervention 

Diagnostic tools

Case management 

Rehabilitation 

Resilient Health care delivery system

Technical support & Research 
(Expertise, SOP, Guidelines, standards)

Health information and Data systems
(Disease surveillance, Disease registry, Admission data) 

Disease free Early stage Clinical disease 



General responses to climate sensitive 
diseases 

Non 
Communicable 

Diseases & 
Mental Health 

Water-
Borne 

Diseases 

Vector-
Borne 

Diseases

Emerging 
diseases

Zoonosis

Under-
nutrition



Strengthening all public health programs are the best 
responses to reduce the state of vulnerability and 
subsequently reduce the impact of climate change and 
meet the SDGs targets

Water and Sanitation 
Program

Food Safety Program 



Strengthening Lifecycle 
public health programs 



Strengthening NCD control program 
Multi-sectoral 

Approach 



Vector-borne diseases

23

Dengue 

Emerging 
diseases?

Malaria 
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Increase In  
Dengue 

incidence  

and outbreak

ENVIRONMENT

• Cleanliness

• Waste disposal

• Architecture 
design

• Urbanization

• High rise building

HOST (HUMAN)

• Population 
movement

• Asymptomatic/ mild 
cases (human 
reservoir) 

CLIMATE

• Rainy season

• Increase Temp

VECTOR (AEDES)

• 2 principle vectors (urban/ 
rural)

• Short life cycle (<7 days)

• Multiple bites per feeding

• Efficient breeder

• Efficient spreader

• Trans-ovarial transmission 

VIRUS (DENGUE)

• No drugs available 

• 4 serotypes –
multiple infections/ 
secondary infection

• serotypes shifts 

• Viral mutation

DENGUE 
PREVENTION AND 

CONTROL 

• Ineffective & 
inefficient vector 
control 
measures.

OTHERS

• Strengthening of 
surveillance 
system 

• change in policy –
implementation of 
diagnostic test e.g. 
COMBO rapid test 
kit  



NATIONAL STRATEGIC PLAN FOR DENGUE (NSPD)

National 
Strategic 
Plan for 
Dengue

1. 
Surveillanc
e system

2. 
Integrate
d Vector 
Manage

ment

3. 
Dengue 

Case 
Manage

ment

4. 
Communica

-tion & 
Social 

Mobilization

5. 
Dengue 

Outbreak 
Respons

e

6.Dengue 
Research

7. 
Dengue 

Strategic 
plan for 
Klang
Valley

1. Implemented in April 2009

2. Strengthening on the Dengue prevention and control through 

seven  strategies:

3.  In 2014 - NSPD Reviewed and realigned with new strategies and policy

NATIONAL DENGUE SPECIAL TASK FORCE PLAN OF ACTION 
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INTEGRATED 
MANAGEMENT

A.CASE MANAGEMENT 

-Dengue Clerking Sheet                           

-Home Based Card

-COMBO Rapid Test Kit

-Extended Working Hours in 
Clinics

-Special Dengue Clinic in 
Primary Care 

C. VECTOR CONTROL 

-Fogging 

-Temephos EC spray

-Source Reduction of Aedes
Breeding Places

- Outdoor Residual Spray for 
hotspots area

B. ENVIRONMENTAL 
MANAGEMENT & 

CLEANLINESNESS

-Source reduction

-Outsourcing of Solid Waste 
Management 

-Inspection of  Construction site 

-Dengue Free Program in School and 
University/collage

D. HEALTH PROMOTION & 
ADVOCACY

-Advertisement in Mass Media 

-National Cleanliness Campaign 
Program 

-Program COMBI 

-Intervention Kiosk for Health 
Promotion 

NATIONAL DENGUE SPECIAL TASK FORCE PLAN OF ACTION 

•Ministry of Housing &  Local Government
•Ministry of Human Resource
•Ministry of Education
•Ministry of Defence

•Ministry of Communication & Multi media
•Ministry of Housing &  Local Government
•Ministry of Human Resource
•Ministry of Education

•Ministry of Health



Specific responses to extreme weather events 

Heatwave Flood 

Drought  Other disaster   



Framework for public health respond to 
climate change

Inter-sectoral 
collaboration  Research 

Raising 
Awareness 
& capacity    

Technical 
support 



Heat 



Heat wave 2016 
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Heat related illness reported from 
Goverment Health Facilities, 1 Mac- 19 

April 2016

Total (H.Cramp) Total (H. Exhaustion) Total (H. Stroke)  TOTAL

Clinical Guidelines on Management of Heat Related 

Illness at Health Clinic and Emergency and Trauma 

Department, Ministry of Health, Malaysia (2016) 

Public health advisory and action plan for 

heatwave (draft)

Surveillance mechanism for 

heat related illness 

Inter-agency collaboration / action 

plan during heatwave

Health education

Respond to heatwave 



Drought: Forest fire and Haze/Air Pollution  

Unresolved issues …..Haze 
2015, Prolong and widely 

distributed 

Wildfire 

With Climate Change…

Frequency
Intensity of haze 
due to prolong drought  

> 74 % of 

Particulate 
matter during 

haze is 

PM2.5



1999 2002 2006 2012 2013 2016/17

2001 2006 2016/17

Progression toward a better response

API Level for 
closing school  

NHAP

Health Action Plan 

API 400

API 300

API 200

Revision 



Health 
education & 
Promotion 

Public 
Advisory 

Disease 
Management 

Disease 
Surveillance

Raise 
awareness

Reduce 
exposure 

Reduce 
impacts

Aims 



With inclusion of PM2.5 for calculation of API by next year

We need to redefine the risk level 

for school closure and cancelling  

public/sport events 

Indoor 

NHAP Version  API Level for 
closing school 

2006 400

2012 300

2013 200

MOE Instruction (Haze 
2015)

150 

Risk Matric for strenuous physical activity   

Outdoor game 



Efforts at regional level  

• Member of TWG Air Quality under the Regional 
Forum on Health and Environment in Asia Pacific 
Region 

TWG Air Meeting, Korea, 2016

Current project:
HIA of exposure to particulate matters in 
Southeast Asia and East Asian Countries 



Both Drought and flood events

Critical Water Level 

Impacts on Wa-SH (Water, Sanitation & Hygiene)

PH response:  
Continue improving the WASH program
SDG 6

RUU safe drinking water 

Water safety plan for all water treatment plants  

KMAM program 

Current status 



Respond to increase resilient to disaster 
impacts…

Preparedness and 
Response Plan 

Vulnerability 
assessment 



940 Primary Health Clinics (PHC) currently available in Malaysia, 102 
(10.9%) have risk of flooding in 20-year ARI; whilst, 71 (7.6%) and 47 (5.0%) 
PHC’s have risk of flooding in 100-year ARI and 500-year ARI, respectively.

Slide courtesy Dr Bala, EHRC

Vulnerability 
assessment 



From 1795 Community Health Clinics (CHC), 173 (9.6%) CHC’s are estimated to 

have risk of flooding in 20- year ARI. A total of 141 (7.9%) CHC’s have risk of 

flooding in 100-year ARI and 73 (4.1%) CHC’s with risk of flooding in 500-year ARI.  

Slide courtesy Dr Bala, EHRC

Vulnerability 
assessment 



A total of 8 (5.6%) government hospitals have a risk of flooding in 20-year ARI, 

followed by 11(7.7%) hospitals with the risk of flooding in 100-year ARI. Only 4 

(2.8%) hospitals have a risk of flooding in 500-year ARI. 
Slide courtesy Dr Bala, EHRC

Vulnerability 
assessment 



• Designing / establish disaster plans
• Dissemination of the plan and provision of training
• Conduct facility-wide / agency-wide drills
• Coordination mechanisms
• Assessing flexibility of surveillance systems

Before A Disaster (Preparedness Phase) 

Source: Noji EK, The public health consequences of disasters. Prehospital and Disaster Medicine. 15(4): 147-157. 2000

Preparedness and Response Plan 

• Continuous Alert system 
• CPRC
• 7 days/week
• Daily analysis and report dissemination 
• Monitor outbreak, disasters, incidents 



Strengthening Health Systems response:
…What has been done against extreme weather events 

Early 
warning 
system 

Health 
response 
plan 

Cross-sector 
emergency 
plan 

Health-sector 
engagement in 
emergency 
plan 

Flood Y Y Y Y

Haze Y Y Y Y

Heat waves P P Y Y

Drought N N Y Y



Technical documents 

• Crisis and Disaster Management Plan for MOH (2015) 

• Guidelines on Internal Emergency Preparedness Plan for MOH 
Hospitals

• Guidelines of Flood Management, MOH (2008)

• Clinical Guidelines on Management of Heat Related Illness at Health 
Clinic and Emergency and Trauma Department, Ministry of Health, 
Malaysia (2016)

• Malaysia Strategy on Emerging Diseases (MySED) 2012 – 2015, 
Disease Control Division, Ministry of Health, 2012 



During A Disaster (Response Phase) 

Adequate 

staffing 

Planning 

Evacuation

Transportation

Food and 

water supply

Managing the Unexpected

Power supply

Conducting rapid health assessment 

Prioritizing relief efforts

Identifying urgent needs and matching 
resources

Establishment of disaster communications

Conducting disease surveillance

Back-up Generators

Fuel
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Psychological 
First Aid 
Services 

Disease control 
activities 

WASH

Disease 
surveillance 

Aftermath responses 



Upgrading existing healthcare facilities frequently 
affected by floods to increase resilient

• either relocated to non-flood prone areas or re-designed and built on 
stilts or raised platform level at the same site

• Under the 11th Malaysia Plan, RM 162 million has been allocated to 
upgrade the existing hc facilities to increase resilient 

• “Flood Mitigation Wall” which will be built in Hospital Raja 
Perempuan Zainab II in Kota Bharu, Kelantan 

Hospital Raja 
Perempuan Zainab II

Health Clinic, 
Rantau
Panjang, Pasir
Mas



Proposal For HRPZII

Source: Slide Pembentangan Dato’ Dr Ahmad Razin Bin Dato’ Ahmad Mahir, Pengarah Kesihatan Negeri, Jabatan
Kesihatan Negeri Kelantan



Our respond will not complete…if we do not 
address the root causes…the GHGs 

Reduce carbon 
emission from health 

sector 

Addressing the upstream 
activities 

advocating the co-benefit 
of mitigation measures

Advocate Climate benefit 
of 

Healthy lifestyle  & 
Healthy setting program 



…to reduce carbon emission from health sector & 
maximize health co-benefit  

Toward climate friendly 
health facilities 

Energy efficiency

Promote green building 

Promote healthy & safe mobility 

1

2

3

Waste Management  3R  4

Procurement of consumable items 5



Klinik Pesiangan, Sabah

Hosp Sungai Buluh

Ministry of Health is transforming 
toward using clean energy 



Reduce vulnerability & Reduce GHG emission 

Advocate Climate co-benefit 
of 

Healthy lifestyle  & Healthy 
setting 



Healthy lifestyle: Reduce vulnerability & 
Reduce GHG emission 

Advocate Climate co-benefit 
of 

Healthy lifestyle  & Healthy 
setting 



…to reduce carbon footprint of health sector & 
maximize health co-benefit  

Strengthening Healthy Setting program 

Addressing social determinants

Promoting green and blue health

2  Addressing environmental determinants

Addressing social determinants 

3

1



Example of Health Co-Benefit of Green and 
Blue space  

Green space
Cooling 
effect

Co-benefit

Green space Blue space  
Better 

Cooling 
effect

Greater Co-
benefit

• Improve air quality
• Improve carbon footprint

• Improve mental health
• Reduce all cause 

mortality 
• Reduce CVD 
• Improved pregnancy 

outcome 

Green is cool



Addressing the upstream 
…promoting sustainable development, 
reduce GHGs, reduce pollution, reduce 
vulnerability

All development and economic policies 
are happening at upstream activities 

Health 
Standard 

Advocate
health co-
benefit of 

climate 
policy 

Advocate SD 
through HIA

of 
developmen

t projects 

Collaboration 

Healthier 
Policy 

Better EH 
Standard 

Healthier 
setting 

Well 
informed 

community 

Advocate health at the center of development 
activities through various approaches 



Effective respond requires a proper 
understanding … 

Inter-sectoral 
collaboration  

Research 
Raising 

Awareness 
& capacity    

Technical 
support 800

25 3

450

1
0

100

200

300

400

500

600

700

800

900

Awareness Program 
Under RMK 11, MOH -
established 5 research  
Clusters
1. Sustainable 

Environment and 
Climate change. 

2. National health surveys
3. Burden of diseases
4. Non communicable 

diseases 
5. Health services



Conclusion 

Awareness 

Reduce 
vulnerability

Tackling the 
existing public 

health 
problems 

Public 
Health 

responses to 
climate 
change

Climate 
friendly HC 

facilities  

Intensify  
research 

Technical 
support 

Addressing 

up streams 
activities  




