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1:45 - 3:00 

Governance & System Change 
for Sustainable Health Systems

Speakers: Brittany Barber, Carlene 
van der Heiden, Melanie Seabrook, 
Sara Allin, Camila Heredia

Moderator: Fiona Miller

Environmental Co-Benefits 
of Reducing Low-Value Care

Speakers: Thomas Bodley, Brenda 
Chang, Anita Rao

Moderator: Karen Cameron

Research for Climate, 
Health & Sustainable Care

Speakers: Jimin Lee, Jacques Du 
ÂũĲƚƚŔƚЯШsĲŉŉƖĲǃШ?ќÉŸƨǍċ

Moderator: Mahmood Bhutta 

3:00 - 3:15 Break & Posters (Main Lounge)

3:15 - 4:15
Keynote: Towards Addressing Climate Change and Sustainability: 

A Values-Driven Triple E Transformation
Speaker: James Orbinski

4:15 - 6:00 Announcements (Wedgewood), followed by reception & posters (Main Lounge)
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Scale of the problem



Consumption of medical goods in the NHS in England

Å10% of the carbon footprint of health systems in high resource settings (0.5% of the 
entire carbon footpring of the nation)

ÅDominated by linear consumption: 73% of products single use

Å£10bn medical devices per annum, of 592,000 different product types

Å240,000 tonnes per annum of clinical waste (96% from hospitals, 3% primary care).



Examples (NHS England data)

Å>93m drapes and gowns in UK

Å52m metal instruments

Å>1.7 bn gloves pre-pandemic

Å48m electrosurgical products

Å4bn stapling devices



Harms from the linear economy of medical goods



Rizan C et al. Annals Surgery 2020; 272(6): 986-995

CO2 of different approaches to hysterectomy



Contribution to CO2 from goods in the operating theatre

Tonsillectomy

Knee 
arthroplasty

Laparoscopic 
cholecystectomy

Carpal tunnel 
decompression

Production single-use 
equipment
Decontamination
Waste

68% of carbon of products 
used 

is due to single use 
products

Rizan C et al J R Soc Med 2023;116:199-213



CO2 of cataract operation in different settings

Cataract 
operation in 
UK = 182 kg 
CO2

Cataract 
operation in 
India = 6 kg 
CO2

Rizan C et al. Annals Surgery 2020; 272;986-995 

Highly efficient 
systems

Reuse of 
equipment

Lower rates of 
infective 
endophthalmitis



CO2 Reduction  100%       38-56%         3-4%?

Keil et al Eur J Pub Health 2023;33:56ς63
Rizan C et al J R Soc Med 2023;116:199-213



Lack of resilience

Å19% of operations have issues with availability of equipment

ÅNHS Supplies have become disrupted



Toxins from hospital materials

ÅEstimated 2% of global plastics used in 
healthcare

ïmicroplastics in the operating theatre 3x 
background level

ïMicroplastics in iv sets

ÅPer- and Polyfluorinated Substances (PFAS) in 
drapes and gowns

ÅToxic levels of plasticiser DEHP in waste water 
from Aarhus hospital (Denmark)

Rizan C et al  J R Soc Med2020;113:49-53
Field DT et al. Environment Intl 2022; 170: 107360

Tarafdar et al, Sci Total Env 2024; 939: 172648



Free market economics and labour risk



59%

Country of origin
ITUC ranking җ4

49%

100 items highest 
spend: 2018-19 

All health contracts 
SE Norway: 2015-16
(>29,000 items)

Abbott et al. Cureus 2024;16:e54258

27% data 
unavailable 

43% data 
unavailable

2% excluded

4% excluded



Incentives and barriers



Incentives and barriers

Perceived risk 
of infection 

Economic 
drivers

Human & physical 
resource for reuse



ά²ŀǎƘƛƴƎέ

ÅWhitewash



ά²ŀǎƘƛƴƎέ

ÅWhitewash

ÅGreenwash



ά²ŀǎƘƛƴƎέ

ÅWhitewash

ÅGreenwash

ÅBluewash



ά²ŀǎƘƛƴƎέ

ÅWhitewash

ÅGreenwash

ÅBluewash

ÅYellow-wash



PPE



Gloves



PPE

ÅPPE increase during pandemic

ï200% gloves, 650% aprons, 4700% gowns, 6500% 
masks, 21,000% eye protectors

ÅGlove volumes prior to pandemic

ï>1.7 billion/annum in NHS prior to the pandemic

ïIf placed end to end would almost stretch to the 
moon

ïCarbon equivalent to driving a petrol car around the 
Earth 8300 times



Infection risk and gloves

Å60% of glove use is inappropriate

ïOnly required when expected contact with potentially infected bodily fluids or 
broken skin

ïInappropriate use perpetuated by individuals and institutions

ïPuts patients at risk (spreads infection)



Infection risk and gloves

ÅtŜǊǇŜǘǳŀǘŜǎ ǘƻ ǇǳōƭƛŎ ǇŜǊŎŜǇǘƛƻƴΧΦ

ïDƻƻƎƭŜ ƛƳŀƎŜ ǎŜŀǊŎƘ άǾŀŎŎƛƴŀǘƛƻƴέ ǎƘƻǿǎ 81% 
(81/100) are wearing gloves

ïA survey in Poland two months into the Covid 
pandemic 93% (289/312) of people using 
plastic gloves for shopping



A new oil refinery in Malaysia

ÅA new oil refinery under construction 7.7 
million tonnes/annum synthetic rubbers and 
polymers

ÅImporting up to 300,000 barrels of oil per 
day from Saudi Arabia

https://www.hydrocarbons-technology.com/ 
projects/petronas-rapid-project-malaysia/





Images courtesy 
Andy Hall



Forced Labour in the Malaysian Medical Gloves 

Supply Chain before and during the COVID-19 

Pandemic: Evidence, Scale and Solutions

July 20 21

2021



We feel it is worse  than 
slavery.  Slaves work for 
free but we pay money 

to work
Asad (immigrant worker)

Hartalega gloves factory, Malaysia



2020

Masks



Textiles



Drapes and gowns

Å93m drapes and gowns in UK

ï60-75% in England are single-use 

ÅKnee arthroplasty (>80,000 per annum)

ï11 drapes/gowns, 14.5kg CO2 = driving around 72 miles in an average UK car

ÅCarpal tunnel (>45,000 per annum)

ï3 drapes/gowns, 5.8kg CO2 = driving around 21 miles in an average UK car



ά5ǊŀǇŜǎ ŀƴŘ Ǝƻǿƴǎ Ƴǳǎǘ ōŜ ƳŀŘŜ ƻŦ ƛƳǇŜǊǾƛƻǳǎ ƳŀǘŜǊƛŀƭǎΦ Thin cotton drapes and 
gowns ƘŀǾŜ ƴƻ ǇƭŀŎŜ ƛƴ ƻǊǘƘƻǇŀŜŘƛŎ ǎǳǊƎŜǊȅέ

2014 Consultant Advisory Book



Textile performance: standards

ÅAll health textiles are made of 
plastics (cotton is obsolete)

ÅMust meet EN13795 standards 
throughout the lifecycle

ïReuse is typically 55-75 times 
and has one third carbon 
footprint

Liquid 
penetration

Microbial 
penetration



Textile performance: single use vs reusable

Tensile strength
4x higher with 

reusable
10x higher if wet

Burst
10x lower with 

reusable

Linting (particle 
release)

8x lower with 



Textile laundry and sterilisation standards

Robust 
decontamination & 

sterilisation 

Standards and quality 
assurance

HTM 

0104



Microbiological monitoring



Infection risk



Proportion of Surgical Textiles that are Reusable

<5%

5-25%

25-50%

>50%



Gowns in China

2020



Metal instruments



Metal instruments

Å52m single use metal instruments in England (>70% made in high risk countries)

ïAccident and emergency suture sets

ïOutpatient clinics (e.g. ophthalmology, ENT, gynaecology)

ïRemoval of sutures



Infection risk and metal instruments

J Hosp Infect, 2001: 48; 180, Quintessence Int 1998 29:231, Inf Control Hosp Epidem 2010; 31: 107
J Clin Neurosci2013;20:1207; J Hosp Infect, 2014: 88; 127 

Inconsistent or 
inadequate sterilisation

CJD prion disease

1990s



Infection risk and metal instruments

2020s

Robust 
decontamination & 

sterilisation 

Standards and quality 
assurance

HTM 

0101



Single use laryngoscope blades

ÅSingle use laryngoscope blades in 95% (21/22) UK hospitals, 2.9m per year

ïbut not in Denmark

ÅSingle use instruments for tonsillectomy in Scotland

ïbut not England or Wales

ÅPrion protein found in 0 / 32,661tonsil specimens

doi: https://doi.org/10.1136/bmj.b1442

https://doi.org/10.1136/bmj.b1442






If I could go to 
school then I would 

want to be an 
officer in the army, 
but now I shall be 

nothing
I hate this job

Munir (aged 12)
surgical instrument workshop, 

Pakistan



!ƴŘ ƳƻǊŜΧΦ



Infection risk from mucosal surfaces

ά¢ƘŜ ǎƛƴƎƭŜ-use rhinolaryngoscope 
eliminates the serious potential risk of 
ǇǊƛƻƴ ǘǊŀƴǎƳƛǎǎƛƻƴέ

    Mistry et al, 2020

άǘƘŜǊŜ ŀǊŜ ƴƻ ƪƴƻǿƴ ŎŀǎŜǎ ƻŦ vCJD 
being transmitted by surgical 
ƛƴǎǘǊǳƳŜƴǘǎ ƻǊ ŜƴŘƻǎŎƻǇŜǎέ
 Health Technical Memorandum 01-

06



Infection risk from wax

Å>330,000 procedures performed in England per 
annum (HES data)

ÅLarge variation in practice in the  equipment used

85 fold 
increase in 
carbon



Infection risk from skin contact

ÅSingle use tourniquets, blood pressure cuffs (common in UK)

ÅSingle use pulse oximeters (USA)

ÅSingle use door handles

PLoS One. 2012;7(10):e40171



Infection risk through the air

ÅSingle use surgical wound spray (hospital in UK Midlands)

ÅPlastic covers for unoccupied beds (central Denmark)


