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In 2009, the Lancet called climate change 
the biggest global health threat of the 
21st century, the effects of which will be 

experienced in our lifetimes.1 Significant 
amounts of data have demonstrated the neg-
ative health effects of heat, air pollution, and 
exposure to toxic substances.2,3 These effects 
have been seen in every geographic region 
of the United States, and in multiple organ 
systems and specialties, including obstetrics, 
pediatrics, and even cardiopulmonary and  
bariatric surgery.2-5

Although it does not receive the scru-
tiny of other industries, the global health 
care industry accounts for almost double the 

amount of carbon emissions as global avia-
tion, and the United States accounts for 27% 
of this footprint despite only having 4% of 
the world’s population.6 It therefore serves 
that our own industry is an excellent tar-
get for reducing the carbon emissions that 
contribute to climate change. Consider the 
climate impact of hysterectomy, the second-
most common surgery that women undergo. 
In this article, we will use the example of a 
50-year-old woman with fibroids who plans 
to undergo definitive treatment via total lapa-
roscopic hysterectomy (TLH). 

Climate impact of  
US health care
Hospital buildings in the United States are 
energy intensive, consuming 10% of the 
energy used in commercial buildings every 
year, accounting for over $8 billion. Operat-
ing rooms (ORs) account for a third of this 
usage.7 Hospitals also use more water than 
any other type of commercial building, for 
necessary actions like cooling, sterilization, 
and laundry.8 Further, US hospitals generate 
14,000 tons of waste per day, with a third of 
this coming from the ORs. Sadly, up to 15% 
is food waste, as we are not very good about 
selecting and proportioning healthy food for 
our staff and inpatients.6
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While health care is utility intensive, the 
majority of emissions are created through 
the production, transport, and disposal of 
goods coming through our supply chain.6 
Hospitals are significant consumers of sin-
gle-use objects, the majority of which are 
petroleum-derived plastics—accounting for 
an estimated 71% of emissions coming from 
the health care sector. Supply chain is the sec-
ond largest expense in health care, but with 
current shortages, it is estimated to overtake 
labor costs by this year. The United States is 
also the largest consumer of pharmaceuticals 

worldwide, supporting a $20 billion pack-
aging industry,9 which creates a significant 
amount of waste. 

Climate impact of the OR
Although ORs only account for a small por-
tion of hospital square footage, they account 
for a significant amount of health care’s car-
bon footprint through high waste production 
and excessive consumption of single-use 
items. Just one surgical procedure in a hos-
pital is estimated to produce about the same 
amount of waste as a typical family of 4 would 
in an entire week.10 Furthermore, the major-
ity of these single-use items, including ster-
ile packaging, are sorted inappropriately as 
regulated medical waste (RMW, “biohaz-
ardous” or “red bag” waste) (FIGURE 1A). 
RMW has significant effects on the environ-
ment since it must be incinerated or steam 
autoclaved prior to transport to the landfill, 
leading to high amounts of air pollution and  
energy usage. 

TABLE Highest impact areas to reduce the carbon 
footprint in gynecologic surgery

•	 Minimize single-use devices and opened materials

•	 Avoid the use of volatile anesthetic gases

•	 Maximize instrument reuse and single-use device reprocessing

•	 Reduce off-hour energy use in the operating room

•	 Reduce regulated medical waste to less than 10% of total waste stream

FIGURE 1

Inappropriately sorted waste into biohazardous  
bags. Operating room packaging is not only clean  
but often sterile and should be recycled or triaged  
into regular waste. 

An overreliance on biohazardous bags in the operating room results in 
high amounts of regulated medical waste in the waste stream, leading to 
increased cost and carbon emissions. 

A
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A study of  
5.9 million births 
in California found 
that patients who 
lived near coal- 
and oil-power 
plants had up to 
a 27% reduction 
in preterm births 
when those power 
plants closed 
and air pollution 
decreased

We all notice the visible impacts of waste 
in the OR, but other contributors to carbon 
emissions are invisible. Energy consumption 
is a huge contributor to the overall carbon 
footprint of surgery. Heating, ventilation, and 
air conditioning [HVAC] is responsible for 
52% of hospital energy needs but accounts 
for 99% of OR energy consumption.11 Despite 
the large energy requirements of the ORs, 
they are largely unoccupied in the evenings 
and on weekends, and thermostats are not 
adjusted accordingly.

Anesthetic gases are another power-
ful contributor to greenhouse gas emissions 
from the OR. Anesthetic gases alone con-
tribute about 25% of the overall carbon foot-
print of the OR, and US health care emits  
660,000 tons of carbon equivalents from 
anesthetic gas use per year.12 Desflurane is  
1,600 times more potent than carbon diox-
ide (CO

2
) in its global warming potential 

followed by isoflurane and sevoflurane;13 
this underscores the importance of working 
with our anesthesia colleagues on the differ-
ences between the anesthetic gases they use. 
Enhanced recovery after surgery recommen-
dations in gynecology already recommend 
avoiding the use of volatile anesthetic gases 
in favor of propofol to reduce postoperative 
nausea and vomiting.14

In the context of a patient undergo-
ing a TLH, the estimated carbon footprint 
in the United States is about 560 kg of CO

2
 

equivalents—roughly the same as driving  
1,563 miles in a gas-powered car. 

Climate impact on our patients
The data in obstetrics and gynecology is clear 
that climate change is affecting patient out-
comes, both globally and in our own coun-
try. A systematic review of 32 million births 
found that air pollution and heat exposure 
were associated with preterm birth and low 
birth weight, and these effects were seen in all 
geographic regions across the United States.1 
A study of 5.9 million births in California 
found that patients who lived near coal- and 
oil-power plants had up to a 27% reduc-
tion in preterm births when those power 

plants closed and air pollution decreased.15 
A study in Nature Sustainability on  
250,000 pregnancies that ended in missed 
abortions at 14 weeks or less found the odds 
ratio of missed abortion increased with the 
cumulative exposure to air pollution.16 When 
air pollution was examined in comparison 
to other factors, neighborhood air pollu-
tion better predicted preterm birth, very 
preterm birth, and small for gestational age 
more than race, ethnicity, or any other socio-
economic factor.17 The effects of air pollu-
tion have been demonstrated in other fields 
as well, including increased mortality after 
cardiac transplantation with exposure to air 
pollution,4 and for patients undergoing bar-
iatric surgery who live near major roadways, 
decreased weight loss, less improvement in 
hemoglobin A

1c
, and less change in lipids 

compared with those with less exposure to  
roadway pollution.5

Air pollution and heat are not the only 
factors that influence health. Endocrine dis-
rupting chemicals (EDCs) and single-use 
plastic polymers, which are used in significant 
supply in US health care, have been found in 
human blood,18 intestine, and all portions 
of the placenta.19 Phthalates, an EDC found 
in medical use plastics and medications to 
control delivery, have been associated with 
increasing fibroid burden in patients under-
going hysterectomy and myomectomy.20 The 
example case patient with fibroids undergo-
ing TLH may have had her condition wors-
ened by exposure to phthalates. 

Just one surgical procedure in a  
hospital is estimated to produce about the 
same amount of waste as a typical 
family of 4 would in an entire week
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Specific areas for improvement
There is a huge opportunity for improvement 
to reduce the total carbon footprint of a TLH. 

A lifecycle assessment of hysterectomy 
in the United States concluded that an 80% 
reduction in carbon emissions could be 
achieved by minimizing opened materi-
als, using reusable and reprocessed instru-
ments, reducing off-hour energy use in the 
OR (HVAC setbacks), and avoiding the use of 
volatile anesthetic gases.21 The sterilization 
and re-processing of reusable instruments 
represented the smallest proportion of car-
bon emissions from a TLH. Data on patient 
safety supports these interventions, as cur-
rent practices have more to do with hospital 
culture and processes than evidence. 

Despite a push to use single-use objects 
by industry and regulatory agencies in the 
name of patient safety, data demonstrate 
that single-use objects are in actuality not 
safer for patients and may be associated 
with increased surgical site infections (SSIs). 
A study from a cancer center in California 
found that when single-use head covers, 
shoe covers, and facemasks were eliminated 
due to supply shortages during the pan-
demic, SSIs went down by half, despite an 
increase in surgical volume and an increase 
in the number of contaminated cases.22 The 
authors reported an increase in hand hygiene 
throughout the hospital, which likely contrib-
uted to the success of reducing SSIs. 

Similarly, a systematic review found no 
evidence to support single-use instruments 
over reusable or reprocessed instruments 

when considering instrument function, ease 
of use, patient safety, SSIs, or long-term 
patient outcomes.23 While it may be easy for 
regulatory agencies to focus on disposing 
objects as paramount to reducing infections, 
the Centers for Disease Control and Preven-
tion states that the biggest factors affecting 
SSIs are appropriate use of prophylactic anti-
biotics, skin antisepsis, and patient metabolic 
control.24 Disposing of single-use objects in 
the name of patient safety will worsen patient 
health outcomes when considering patient 
proximity to waste, pollution, and EDCs. 

The sterilization process for reusable 
items is often called out by the medical sup-
ply industry as wasteful and energy intensive; 
however, data refute these claims. A Swedish 
study researching reusable versus single-use 
trocars found that a reusable trocar system 
offers a robust opportunity to reduce both the 
environmental and financial costs for lapa-
roscopic surgery.25 We can further decrease 
the environmental impact of reusable instru-
ments by using sets instead of individually 
packed instruments and packing autoclaves 
more efficiently. By using rigid sterilization 
containers, there was an 85% reduction in 
carbon footprint as compared with the blue 
wrap system.

Electricity use can be easily reduced 
across all surgical spaces by performing 
HVAC setbacks during low occupancy times 
of day. On nights and weekends, when there 
are very few surgical cases occurring, one 
study found that by decreasing the ventila-
tion rate, turning off lights, and performing 
the minimum temperature control in unused 
ORs, electricity use was cut in half.11 

Waste triage and recycling
Reducing regulated medical waste is another 
area where hospitals can make a huge impact 
on carbon emissions and costs with little 
more than education and process change. 
Guidelines for regulated medical waste sort-
ing developed out of the HIV epidemic due 
to the fear of blood products. Although stud-
ies show that regulated medical waste is not 
more infectious than household waste, state 

Data demonstrate that single-use 
objects are in actuality not safer for 
patients and may be associated with 
increased surgical site infections
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In 2021, the Biden 
administration 
issued an executive 
order requiring all 
federal facilities, 
including health 
care facilities and 
hospitals, to be 
carbon neutral  
by 2035

departments of public health have kept these 
guidelines in place for sorting fluid blood and 
tissue into RMW containers and bags.26 The 
best hospital performers keep RMW below 
10% of the total waste stream, while many 
ORs send close to 100% of their waste as 
RMW (FIGURE 1B). ORs can work with nurs-
ing and environmental services staff to assess 
processes and divert waste into recycling 
and regular waste. Many OR staff are acutely 
aware of the huge amount of waste produced 
and want to make a positive impact. Suc-
cess in this small area often builds momen-
tum to tackle harder sustainability practices 
throughout the hospital.

Removal of EDCs from  
medical products 
Single-use medical supplies are not only 
wasteful but also contain harmful EDCs, such 
as phthalates, bisphenol A (BPA), parabens, 
perfluoroalkyl substances, and triclosan. 
Phthalates, for example, account for 30% to 
40% of the weight of medical-use plastics, 
and parabens are ubiquitously found in ultra-
sound gel.3 Studies looking at exposure to 
EDCs within the neonatal intensive care unit 
reveal substantial BPA, phthalate, and para-
ben levels within biologic samples from pre-
mature infants, thought to be above toxicity 
limits. While we do not know the full extent 
to which EDCs can affect neonatal develop-

ment, there is already mounting evidence 
that EDCs are associated with endocrine, 
metabolic, and neurodevelopmental disor-
ders throughout our lifespan.3 
30-day climate challenge 

Although the example case patient 
undergoing TLH for fibroids will never need 
care for her fibroids again, the climate impact 
of her time in the OR represents the most 
carbon-intensive care she will ever need. Sur-
gery as practiced in the United States today is 
unsustainable. 

In 2021, the Biden administration issued 
an executive order requiring all federal facil-
ities, including health care facilities and hos-
pitals, to be carbon neutral by 2035. In order 
to make meaningful changes industry-wide, 
we should be petitioning lawmakers for 
stricter environmental regulations in health 
care, similar to regulations in the manufac-
turing and airline industries. We recom-
mend a 30-day climate challenge (FIGURE 2) 
for bringing awareness to your circles 
of influence. Physicians have an ethical 
duty to advocate for change at the local, 
regional, and national level if we want to 
see a better future for our patients, their 
children, and even ourselves. Organiza-
tions such as Practice Greenhealth, Health 
Care without Harm, and Citizens’ Climate 
Lobby can help amplify our voices to reach 
the right people to implement sweeping 
policy changes. ●

FIGURE 2 30-day climate challenge

Global + National + Regional

1.	Contact your senator/rep

2. 	Join a climate organization

3. 	�Research your candidate to 
prepare to vote

Health System + Hospital

1.	� Ask your institution what they 
are doing

2. 	�Ask your supplier what they  
are doing

3. 	�Ask your colleagues what they 
are doing

Operating room

1.	� Look at your instrument tray 
and card

2. 	�Look at the waste bins in  
your OR

3. 	�Talk to your OR team and 
trainees about being green

CONTINUED ON PAGE 32
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