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INTRODUCTION

ROLE OF
ANAESTHESIOLOGIST

Objectives of
the toolkit

Climate change is the greatest global health threat of the 21st century, and
healthcare significantly contributes to environmental degradation.



Anaesthesia has a disproportionately high environmental impact due to:

Toolkit purpose:

1 2Provide practical, evidence-
based guidance for sustainable
anaesthesia in Malaysia

Balance environmental
responsibility with patient
safety and clinical efficacy

Energy-intensive
operating theatres

Volatile anaesthetic
agents with high global
warming potentials
(GWPs)

Single-use
consumables

Anaesthesiologists are central figures in perioperative care and uniquely placed
to champion sustainability.



Can influence Scope 1 (direct emissions), Scope 2 (energy-related emissions),
Scope 3 (supply chain emissions), and improve wellbeing and self-care of
anaesthesia providers through daily clinical decisions.

The World Federation of Societies of Anaesthesiologists has underscored this
responsibility through three core directives:

1
Ensuring patient
safety while
implementing green
practices

Awareness:

Highlight anaesthesia’s environmental
impact in Malaysia.

Actionable
Guidance:

Offer practical, locally relevant carbon-
reduction strategies.

Support
Initiatives:

Help departments align with national
climate goals.

Foster
Collaboration:

Promote teamwork among
anaesthesiologists, surgeons, nurses,
and administrators.

2 3
Fostering global
unity across income
settings

Advocating for
healthcare-wide
mandates to curb
contributions to
global warming.
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Scope 2: Indirect Emission From The Energy Used

Key RecommendationS & Strategies

1 2 3 4 5
Power off out of hours

1

6

Scope 1: Direct Emission

Use cordless 
electrical equipment 
with rechargeable 
batteries

Optimise temperature 

and humidity


Implement energy-saving 
measures

Minimise energy 
consumption 

Anaesthesia Machines:

Power down post-
procedure, which can 
save approximately 50 
kWh per day per machine.

� Maintain operating theatre (OT) temperature: 18-22⁰C with hypothermia 
prevention; Burns Unit: 24-30⁰C.�

� Keep OT doors closed to reduce temperature loss. Maintain OT relative humidity 
between 30% and 60% for patient comfort and infection control.

Examples included but not limited to�
� Use of LED lightbulb�
� Install motion-activated lights.

Ventilators/

ICU Monitors:

Activate eco-mode during 
standby, which reduces 
energy consumption by 
30%.

Utilise centralised 
monitoring to minimise 
the need for redundant 
devices:�

� Introduce ‘shutdown’  
and ‘power on’ 
checklists�

� Install occupancy 
sensors and automate 
‘set-back’ modes 
HVAC systems.

Anaesthetic Gas 
Scavenging System 
(AGSS): 


Switch off when theatres 
are not in use or volatile 
anaesthetics are not 
being utilized.

Heat, Ventilation and 
Air-Conditioning (HVAC) 
Systems: 

Ensure systems are 
powered down when not 
in use. 

Practice 

Low-flow 
anaesthesia 

(≤1 L/min)



Lower flow reduces 
volatile agent 
consumption, costs, 
and emissions.1,2 It is 
safe with modern CO₂ 
absorbers and reduces 
unnecessary 
environmental release.

Limit use of 
Desflurane 
(specific cases only)



Global Warming 
Potential (GWP) data: 
Desflurane (2540), long 
atmospheric lifetime. 
We recommend the use 
of Desflurane only for 
specific indications. 
Examples include but 
not limited to the 
patients with morbid 
obesity, elderly 
patients, patients 
undergoing long 
surgeries and neuro-
surgeries.3-6

Limit use of 
Nitrous 
Oxide(N₂O) 

(labour analgesia only)



N₂O: Ozone depleter 7,8, 
small volume but high 
impact

Total 
Intravenous 
Anaesthesia

(TIVA) / 
Regional 
Anaesthesia 
preferred



TIVA/Propofol: Life 
cycle assessment 
shows lower footprint, 
—even accounting for 
the manufacturing and 
disposal of syringes and 
IV sets.9-11

Use Depth of 
Anaesthesia  
(DoA) 
monitoring



DoA monitoring 
reduces agent use, and 
may lead to reduction 
of Green House Gas 
(GHG) emissions. 11

Use leak-free 
closed-circuit 
with 
scavenging



Leak prevention 
essential for 
occupational safety.  
A leak-free anaesthesia 
machine is essential for 
the effective practice  
of low-flow 
anaesthesia.12-14

2 3

Transition 
towards 
sustainable 
energy  
generation

Shifting to renewables 
significantly decreases 
life-cycle emissions of 
all hospital operations�

� Encourage solar, 
rooftop system�

� Sustainability 
planning with 
engineers

Prevention of 
energy loss

� Encourage window/
natural light sources 
to reduce electrical 
lighting.�

� Optimisation of 
insulation/heat 
transfer for new 
facilities/major 
renovations of 
hospital facilities.
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Key RecommendationS & Strategies

Scope 3: Indirect Emission from the Supply Chain
Application of 6R, EM concepts13–16,17

Encourage sustainable waste management18-21

R

E M

R R R R RReduc�

� Minimise non-
essential single-use 
items. �

� Prepare medications 
only when needed to 
reduce waste. �

� Use medication 
ampoules fully 
whenever possible. �

� Shorten ICU and 
hospital stays to 
lessen resource use 
and environmental 
impact.  

Education16 & Culture Chang�

� Integrate sustainability into anaesthesia training and continuing  
education programs�

� Raise awareness among staff about the environmental impact of clinical 
choices and empower them to advocate for greener practices�

� Celebrate and share successes (e.g., Green Anaesthesia Day) to foster a 
culture of environmental responsibility.

Monitor and Audi�

� Regularly track supply use, waste generation, and recycling rates in the OT 
and ICU�

� Benchmark against national and international standards and set measurable 
sustainability targets�

� Use audit data to drive continuous improvement and inform procurement and 
clinical practice changes.

Reuse



Where appropriate, 
substitute single-use 
items with reusable 
alternatives, provided 
they meet all relevant 
safety and hygiene 
standards.

Recycl�

� Segregate waste 
streams in operating 
theatres and ICUs�

� 	Collaborate with 
hospital 
administration and 
local authorities to 
improve recycling 
infrastructure and 
ensure compliance.

Rethin�

� Prioritise 
procurement from 
suppliers with 
strong 
environmental 
commitments�

� Redesign supply kits 
to eliminate non-
essential.

Repai�

� Implement internal 
protocols for timely 
equipment 
maintenance and 
repair�

� Ensure supplier 
agreements include 
full post-sale 
support and 
guaranteed spare 
parts.

Researc�

� Conduct and 
support local audits 
and life cycle 
assessments of 
anaesthesia-related 
products and 
practices�

� Publish and share 
findings.  

Optimise use of waste 
containers2�

� Segregate waste into designated, 
color-coded waste collection 
containers�

� Dedicated rubbish containers.

Reduce leftover and 
unutilised disposable 
medical item�

� Minimise partially used disposables�
� Limit unnecessary openings of 

single-use items�
� Optimise consumable supply usage�
� Prevent wastage of unopened 

medical disposables.

Ensure safe 
pharmaceutical waste 
disposal23-2�

� Dedicated pharmaceutical disposal�
� Medication residue management�
� Safe handling of unused medication.

Promote paperless 
practice�

� Minimize paper usage�
� Implement paperless 

documentation�
� Promote digital record-keeping�
� Decrease reliance on printed 

materials.



CoA-MSA CONSENSUS STATEMENT 
ON GREEN ANAESTHESIA

– A STARTER TOOLKIT
For the College of Anaesthesiologists (CoA) and Malaysian Society of Anaesthesiologists (MSA)

Climate-Conscious, Evidence-Based, Health-Centred Anaesthetic Practice

Key RecommendationS & Strategies

1 2 3

Wellbeing & Self-care of  Anaesthesia Care Provider

Create awareness of physical health risks due to heat

Anaesthesia providers are vulnerable to extreme weather, heat, air pollution, and 
resource strain.27,28 Strengthening workforce resilience is essential to 
sustainable healthcare. This can be done by:

Empower mental health 
and heat resilience27,2�

� Address climate-related 
stressors such as heat fatigue, 
haze, and disaster response 
within staff wellbeing 
programmes�

� Provide basic psychological first 
aid training for frontline staff and 
team leaders following climate-
related events (e.g. floods, heat 
emergencies)�

� Enable peer support and 
debriefing to help staff cope with 
climate-induced stress, including 
resource strain and community 
displacement.

Address occupational 

& systemic challenges2�

� Advocate for system-level 
upgrades to create safer, greener, 
and more resilient workplaces�

� Encourage cardiovascular 
fitness and regular aerobic 
exercise to enhance physiological 
heat tolerance.

Integrate climate-related 
health risks into staff wellness 
programmes.

Monitor and identify high-heat 
areas in the hospital.

Examples include but not limited 
to wards, on-call rooms, and older 
facilities with limited climate 
control.

Promote hydration and res�
� Encourage regular hydration. Aim for 150–250 mL fluid intake every 20–30 

minutes in hot or humid environments�
� Implement peer support systems (‘buddy checks’) to identify early signs of 

heat strain, particularly among junior and auxiliary staff�
� Use designated cooling zones (e.g. air-conditioned rooms, shaded areas) 

equitably across all staff groups.



CoA-MSA CONSENSUS STATEMENT 
ON GREEN ANAESTHESIA

– A STARTER TOOLKIT
For the College of Anaesthesiologists (CoA) and Malaysian Society of Anaesthesiologists (MSA)

Climate-Conscious, Evidence-Based, Health-Centred Anaesthetic Practice

COMMITTEE MEMBERS

REFERENCES

Professor Dr Ina Ismiarti Shariffuddin (Chair)

MBChB (Dundee), MAnes(Malaya), MMed Edu(Malaya),

Fellowship in Paediatric Anaesthesia (Singapore).

FAMM, FAMS.

Professor &  Sr. Consultant Anaesthesiologist,

Dept of Anaesthesiology,

Faculty of Medicine, Universiti Malaya,

President, College of Anaesthesiologists, AMM

�� Feldman JM. Managing fresh gas flow to reduce environmental contamination. Anesth Analg. 2012 May;114(5):1093-101. https://
doi.org/10.1213/ANE.0b013e31824eee0d�

�� Gandhi S, Feldman J, Berkow LC, Sherman JD. Low-Flow Sevoflurane is Safe, Economical, and Better for the Environment. ASA Monitor. 
2023;87(5):e4-e5.�

�� Hu ZH, Liu Z, Zheng GF, Li ZW, Liu SQ. Postoperative Recovery Outcomes for Obese Patients Undergoing General Anesthesia: A Meta-Analysis 
of Randomized Controlled Trials. Front Surg. 2022;9:862632. https://doi.org/10.3389/fsurg.2022.862632�

�� Chen G, Zhou Y, Shi Q, Zhou H. Comparison of early recovery and cognitive function after desflurane and sevoflurane anaesthesia in elderly 
patients: A meta-analysis of randomized controlled trials. J Int Med Res. 2015 Oct;43(5):619-28. https://doi.org/10.1177/0300060515591064�

�� Kapoor MC, Vakamudi M. Desflurane - revisited. J Anaesthesiol Clin Pharmacol. 2012 Jan;28(1):92-100. https://
doi.org/10.4103/0970-9185.92455�

�� Gkantinas G, Tataki E, Lykoudis PM, Lelekaki E, Kouki P. Clinical Effects and Adverse Events Associated With Desflurane Use in Adult Patients 
Undergoing Supratentorial Craniotomy: A Systematic Review. J Neurosurg Anesthesiol. 2024 Jan 1;36(1):20-8. https://doi.org/10.1097/
ana.0000000000000905�

�� U.S. Environmental Protection Agency. Nitrous Oxide Emissions. 2025 [updated 2025 Mar 20; cited 2025 Jul 15]. Available from: https://
www.epa.gov/ghgemissions/nitrous-oxide-emission�

�� Friedericy HJ, Venema P, Lockyer JF, Kweekel DM, van der Eijk AC, Jansen FW, et al. Greenhouse gas emissions due to inhalation anaesthetics 
in the Netherlands, usage data and a survey of preferences among Dutch anaesthesiologists. Eur J Anaesthesiol Intensive Care. 2025 
Feb;4(1):e0065. https://doi.org/10.1097/ea9.0000000000000065�

�� Bernat M, Boyer A, Roche M, Richard C, Bouvet L, Remacle A, et al. Reducing the carbon footprint of general anaesthesia: a comparison of 
total intravenous anaesthesia vs. a mixed anaesthetic strategy in 47,157 adult patients. Anaesthesia. 2024 Mar;79(3):309-17. https://
doi.org/10.1111/anae.16221�

��� Narayanan H, Raistrick C, Tom Pierce JM, Shelton C. Carbon footprint of inhalational and total intravenous anaesthesia for paediatric 
anaesthesia: a modelling study. Br J Anaesth. 2022 Aug;129(2):231-43. https://doi.org/10.1016/j.bja.2022.04.022�

��� Pauchard JC, Hafiani EM, Bonnet L, Cabelguenne D, Carenco P, Cassier P, et al. Guidelines for reducing the environmental impact of general 
anaesthesia. Anaesth Crit Care Pain Med. 2023 Oct;42(5):101291. https://doi.org/10.1016/j.accpm.2023.101291�

��� Skraastad EJ, Elvir-Lazo OL, White PF, Chernobylsky D, Brring R, Yumul R. Challenges in achieving more sustainable anaesthesia practices: a 
narrative review of waste reduction. BJA Open. 2025 Jun;14:100406. https://doi.org/10.1016/j.bjao.2025.100406�

��� Gonzalez-Pizarro P, Brazzi L, Koch S, Trinks A, Muret J, Sperna Weiland N, et al. European Society of Anaesthesiology and Intensive Care 
consensus document on sustainability: 4 scopes to achieve a more sustainable practice. Eur J Anaesthesiol. 2024 Apr 1;41(4):260-77. https://
doi.org/10.1097/eja.0000000000001942�

��� Varughese S, Ahmed R. Environmental and Occupational Considerations of Anesthesia: A Narrative Review and Update. Anesth Analg. 2021 
Oct 1;133(4):826-35. https://doi.org/10.1213/ane.0000000000005504 

��� Royal College of Anaesthetists. Green Theatre Checklist version 2.0. 2025 [cited 2025 Jul 15]. Available from: https://rcoa.ac.uk/sites/default/
files/documents/2025-02/green-theatre-checklist.pd�

��� White SM, Shelton CL, Gelb AW, Lawson C, McGain F, Muret J, et al. Principles of environmentally-sustainable anaesthesia: a global 
consensus statement from the World Federation of Societies of Anaesthesiologists. Anaesthesia. 2022 Feb;77(2):201-12. https://
doi.org/10.1111/anae.15598�

��� Lee KT, Ngoi ST, Shariffuddin II. Green anaesthesia: a review of sustainable perioperative practices and the potential application in Malaysia. 
Malaysian Journal of Anaesthesiology. 2023;2(2):156-72.�

��� Buhre W, De Robertis E, Gonzalez-Pizarro P. The Glasgow declaration on sustainability in Anaesthesiology and Intensive Care. Eur J 
Anaesthesiol. 2023 Jul 1;40(7):461-4. https://doi.org/10.1097/eja.0000000000001862�

��� Hammer S, Eichlseder M, Klivinyi C, Lang-Illievich K, Moser A, Pichler A, et al. Effects of departmental green anaesthesia interventions on 
carbon dioxide equivalent emissions: a systematic review. Br J Anaesth. 2025 Jul;135(1):79-88. https://doi.org/10.1016/j.bja.2025.03.038�

��� McGain E, Hendel SA, Story DA. An audit of potentially recyclable waste from anaesthetic practice. Anaesth Intensive Care. 2009 
Sep;37(5):820-3. https://doi.org/10.1177/0310057x0903700521�

��� McGain F, Jarosz KM, Nguyen MN, Bates S, O'Shea CJ. Auditing Operating Room Recycling: A Management Case Report. A A Case Rep. 2015 
Aug 1;5(3):47-50. https://doi.org/10.1213/xaa.0000000000000097�

��� Ghazalia E, Joharia MAM, Norb NM, Fauzib MA. The Malaysian Approach to Clinical Waste Management: Challenges, Regulations, and 
Environmental Impacts. Jurnal Kejuruteraan. 2025;37(3):1163-77.�

��� Mahamad Dom SH, Hamid HA, Jamal JA, Dali AF, Saman KM, Ibrahim N. Environmental Sustainability Impacts of Improper Disposal of Domestic 
Pharmaceutical Waste in the Global South. e-BANGI Journal. 2023;20(4).�

��� Chong KM, Rajiah K, Chong D, Maharajan MK. Management of Medicines Wastage, Returned Medicines and Safe Disposal in Malaysian 
Community Pharmacies: A Qualitative Study. Front Med (Lausanne). 2022;9:884482. https://doi.org/10.3389/fmed.2022.884482�

��� Ling JY, Ng PY, Shamsuddin AS, Zulkifli A, Lee KE. Medication Disposal Patterns and Practices with Awareness of Environmental Contamination 
Caused by Pharmaceuticals among the General Public in Malaysia. Asian Pac J Cancer Prev. 2024 Aug 1;25(8):2723-34. https://
doi.org/10.31557/apjcp.2024.25.8.2723�

��� Pharmaceutical Services Division, Ministry of Health Malaysia. A Guide To Legislations on the Recording, Labelling, Storage and Disposal of 
Poisons and Psychotropic Substances Applicable to Private Clinics. 2016 [cited 2025 Jul 15]. Available from: https://pharmacy.moh.gov.my/
sites/default/files/document-upload/2nd-ed-panduan-perekodan-pelabelan-penstoran-racun-gp_0.pd�

��� Kjellstrom T, Lim J, Lee JK. Heat-Related Disorders Among Workers. Climate Change and Public Health. 2024:51.�

��� Butler CD, Lee JK, Sahu S, Kjellstrom T. Occupational heat effects: A global health and economic threat. Climate Change and Global Health: 
Primary, Secondary and Tertiary Effects. 2024:166-77. 

Dr. Shahridan Mohd Fathil

MBBS (Malaya) FRCA FAMM

Consultant Anaesthesiologist

Gleneagles Hospital Johor

Part Time Lecturer

Dept of Anaesthesiology and Intensive Care

Faculty of Medicine, 

Universiti Kebangsaan Malaysia

Assoc Prof Dr. Mohd Zulfakar Mazlan

MBBS(UIA), MMed Aanesth (USM), Fellowship in 
Intensive Care Unit (USM). AMM. Consultant 
Anaesthesiologist, Department of Anaesthesiology and 
Intensive Care, School of Medical Sciences,

Universiti Sains Malaysia.

Dr. Mohd Fitry Zainal Abidin

MD (Volgograd), MAnes(Malaya), 

Fellowship in Cardiothoracic Anaesthesia (Asan Medical 
Center, Seoul).

Consultant Anaesthesiologist,

Dept of Anaesthesiology,

Faculty of Medicine, Universiti Malaya.

Dr. Huwaida Abdul Halim

MBBCh (Cairo) Mmed Anaes (UKM)

Consultant Anaesthesiologist

Dept of Anaesthesiology & Critical Care

Hospital Sungai Buloh

Dr. Jennifer Ong An Chi

Fellow of the College of Anaesthesiologists of Ireland

Anaesthesiologist

Department of Anaesthesiology & Intensive Care

Hospital Pulau Pinang

Assoc Prof Dr. Samuel Tsan Ern Hung

BMedSc (Melb), MD (UI), MAnes (Malaya), FCAI (Ire)

Fellowship in Neuroanaesthesia and Neurointensive 
Care (UK/ICPNT)

Consultant Anaesthesiologist,

Department of Anaesthesiology and Critical Care,

Faculty of Medicine and Health Sciences,

Universiti Malaysia Sarawak

Dr. Syarifah Noor Nazihah Sayed Masri 
MD (UPM) Dr. Anaes & Crit Care (UKM), GradCert Periop 
Med (Monash)

Consultant Anaesthesiologist

Dept of Anaesthesiology & Intensive Care

Hospital Canselor Tuanku Muhriz, Universiti Kebangsaan 
Malaysia

Dr. Sobha K K Gopala  Kurup

MBBS (KMC, Manipal), MMed Anaes (USM)

Head of Department and Consultant Anaesthesiologist

Dept of Anaesthesiology and Critical Care

Hospital Sungai Buloh

Dr. Nicholas Lee Kwan Tuck

MUDr (Czech), MAnes(Malaya)

Anaesthesiologist

Department of Anaesthesiology & Intensive Care

Universiti Malaya Medical Centre

REVIEWERS:

External: Professor Dr. Shireen Anne Nah, Puan Puteri Sarah Karina Bt Abdul Aziz.

Internal: EXCO MSA and Councils of CoA 2024-2025: Dato' Dr. Yong Chow Yen, Dato' Dr. Jahizah Hassan, Dr. 
Azrin Mohd Azidin, Dr. Isqandar Adnan, Associate Professor Dr. Azarinah Izaham, Assoc. Prof Dato’ Dr. Wan 
Rahiza Wan Mat, Assoc. Prof Dr. Muhammad Maaya, Dr. Ahmad Afifi Mohd Arshad, Assoc. Prof Dr. Noorjahan 
Haneem Bt Md Hashim, Dr. Hasmizy Muhammad, Dr. Mohd Azizan Ghazali, Dato' Dr. Seah Keh Seng

Dr. Anand Kamalanathan


	A1 - 1

