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Have you ever looked at the operating 
room (OR) trash bin at the end of a 
case and wondered if all that waste is 

necessary? Since I started my residency, not 
a day goes by that I have not asked myself  
this question.

In the mid-1990s, John Elkington intro-
duced the concept of the triple bottom 
line—that is, people, planet, and profit—for 
implementation and measurement of sustain-
ability in businesses.1 The health care sector is 
no exception when it comes to the bottom line! 
However, “people” remain the priority. What is 
our role, as ObGyns, in protecting the “planet” 
while keeping the “people” safe?

According to the World Health Organi-
zation (WHO), climate change remains the 
single biggest health threat to humanity.2 The 
health care system is both the victim and the 
culprit. Studies suggest that the health care 
system, second to the food industry, is the big-
gest contributor to waste production in the 
United States. This sector generates more than 
6,000 metric tons of waste each day and nearly 
4 million tons (3.6 million metric tons) of solid 
waste each year.3 The health care system is 
responsible for an estimated 8% to 10% of total 
greenhouse gas emissions in the United States; 
the US health care system alone contributes to 
more than one-fourth of the global health care 
carbon footprint. If it were a country, the US 
health care system would rank 13th among all 
countries in emissions.4

In turn, pollution produced by the health 
sector negatively impacts population health, 
further burdening the health care system. 
According to 2013 study data, the annual 
health damage caused by health care pol-
lution was comparable to that of the deaths 
caused by preventable medical error.4

Aside from the environmental aspects, 
hospital waste disposal is expensive; reduc-
ing this cost is a potential area of interest  
for institutions.

As ObGyns, what is our role in reducing 
our waste generation and carbon footprint 
while keeping patients safe?
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ObGyn’s steady progress  
toward going green in the OR— 
but gaps persist

Medical waste from surgical procedures contributes significantly  
to the global health care carbon footprint. As surgeons, we can  
take steps to decrease OR waste while benefiting people, planet,  
and profits.
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Defining health care waste, and 
disposal considerations
The WHO defines health care waste as 
including “the waste generated by health-
care establishments, research facilities, and 
laboratories” as well as waste from scattered 
sources such as home dialysis and insulin 
injections.5 Despite representing a relatively 
small physical area of hospitals, labor and 
delivery units combined with ORs account 
for approximately 70% of all hospital waste.3 

Operating room waste consists of disposable 
surgical supplies, personal protective equip-
ment, drapes, plastic wrappers, sterile blue 
wraps, glass, cardboard, packaging mate-
rial, medications, fluids, and other materials  
(FIGURE 1).

The WHO also notes that of all the waste 
generated by health care activities, about 
85% is general, nonhazardous waste that is 
comparable to domestic waste.6 Hazardous 
waste is any material that poses a health risk, 
including potentially infectious materials, 
such as blood-soaked gauze, sharps, pharma-
ceuticals, or radioactive materials.6

Disposal of hazardous waste is expensive 

and energy consuming as it is typically incin-
erated rather than disposed of in a landfill. 
This process produces substantial green-
house gases, about 3 kg of carbon dioxide for 
every 1 kg of hazardous waste.7

Red bags are used for hazardous waste 
disposal, while clear bags are used for general 
waste. Operating rooms produce about two-
thirds of the hospital red-bag waste.8 Waste 
segregation unfortunately is not accurate, 
and as much as 90% of OR general waste is 
improperly designated as hazardous waste.3 
Drapes and uncontaminated, needleless 
syringes, for example, should be disposed 
of in clear bags, but often they are instead 
directed to the red-bag and sharps container 
(FIGURE 2).

Obstetrics and gynecology has an impor-
tant role to play in accurate waste segrega-
tion given the specialty’s frequent interaction 
with bodily fluids. Clinicians and other staff 
need to recognize and appropriately sepa-
rate hazardous waste from general waste. 
For instance, not all fabrics involved in a 
case should be disposed of in the red bin, 
only those saturated with blood or body 

FIGURE 1 Waste produced from outpatient or 
inpatient procedures contributes to a large amount 
of hospital waste. 

FIGURE 2 Items such as clean gowns are routine-
ly misplaced to the red bin at individual levels even 
though they do not meet criteria for biohazards. 
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Because about 
80% of all OR 
waste is generated 
during the set  
up before the 
patient arrives  
in the OR, it is  
not contaminated  
and can be  
safely recycled

fluids. Educating health care staff and plac-
ing instruction posters on the red trash bins 
potentially could aid in accurate waste seg-
regation and reduce regulated waste while 
decreasing disposal costs.

Recycling in the OR
Recycling has become an established prac-
tice in many health care facilities and ORs. 
Studies suggest that introducing recycling 
programs in ORs not only reduces carbon 
footprints but also reduces costs.3 One study 
reported that US academic medical centers 
consume 2 million lb ($15 million) each year 
of recoverable medical supplies.9

Single-stream recycling, a system in 
which all recyclable material—including 
plastics, paper, metal, and glass—are placed 
in a single bin without segregation at the col-
lection site, has gained in popularity. Recy-
cling can be implemented both in ORs and in 
other perioperative areas where regular trash 
bins are located.

In a study done at Oxford University 
Hospitals in the United Kingdom, introduc-
ing recycling bins in every OR, as well as in 
recovery and staff rest areas, helped improve 
waste segregation such that approximately 
22% of OR waste was recycled.10 Studies show 
that recycling programs not only decrease 
the health care carbon footprint but also 
have a considerable financial impact. Albert 
and colleagues demonstrated that introduc-
ing a single-stream recycling program to a 
9-OR day (or ambulatory) surgery center 
could redirect more than 4 tons of waste each 
month and saved thousands of dollars.11

Despite continued improvement in recy-
cling programs, the segregation process is 
still far from optimal. In a survey done at the 
Mayo Clinic by Azouz and colleagues, more 
than half of the staff reported being unclear 
about which OR items are recyclable and 
nearly half reported that lack of knowledge 
was the barrier to proper recycling.12 That 
study also showed that after implementa-
tion of a recycling education program, costs 
decreased 10% relative to the same time 
period in prior years.12

Blue wraps. One example of recycling opti-
mization is blue wraps, the polypropylene  
(No. 5 plastic) material used for wrapping  
surgical instruments. Blue wraps account for 
approximately 19% of OR waste and 5% of all 
hospital waste.11 Blue wraps are not biode-
gradable and also are not widely recycled. In 
recent years, a resale market has emerged for 
blue wraps, as they can be used for production 
of other No. 5 plastic items.9 By reselling blue 
wraps, revenue can be generated by recycling 
a necessary packing material that would oth-
erwise require payment for disposal.
Sterility considerations. While recycling in 
ORs may raise concern due to the absolute 
sterility required in procedural settings, tech-
nologic developments have been promising 
in advancing safe recycling to reduce car-
bon footprints and health care costs without 
compromising patients’ safety. Segregation 
of waste from recyclable packaging material 
prior to the case, as well as directing trash 
to the correct bin (regular vs red bin), is one 
example. Moreover, because about 80% of 
all OR waste is generated during the set up 
before the patient arrives in the OR, it is not 
contaminated and can be safely recycled.13

Packaging material
A substantial part of OR waste consists of 
packaging material; of all OR waste, 26% 
consists of plastics and 7%, paper and car-
tons.14 Increasing use of disposable or “single 
use” medical products in ORs, along with 
the intention to safeguard sterility, contrib-
utes significantly to the generation of medi-
cal waste in operating units. Containers, 
wraps and overwraps, cardboard, and plastic 
packaging are all composed of materials that 
when clean, can be recycled; however, these 
items often end up in the landfill (FIGURE 3, 

page 14).
Although the segregation of packaging 

material to recycling versus regular trash 
versus red bin is of paramount importance, 
packaging design plays a significant role as 
well. In 2018, Boston Scientific introduced 
a new packaging design for ureteral stents 
that reduced plastic use in packaging by  P
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Opening only 
the needed 
instruments 
while ensuring 
ready availability 
of potentially 
needed supplies 
can significantly 
reduce OR waste 
generation as 
well as decrease 
chemical pollution 
generated by 
instrument 
sterilization

120,000 lb each year.15 Despite the advances 
in the medical packaging industry to increase 
sustainability while safeguarding sterility 
for medical devices, there is still room for 
innovation in this area.

Reducing overage by judicious 
selection of surgical devices, 
instruments, and supplies
Overage is the term used to describe surgi-
cal inventory that is opened and prepared for 
surgery but ultimately not used and there-
fore discarded. Design of surgical carts and 
instrument and supply selection requires 
direct input from ObGyns. Opening only the 
needed instruments while ensuring ready 
availability of potentially needed supplies 
can significantly reduce OR waste generation 
as well as decrease chemical pollution gen-
erated by instrument sterilization. Decreas-
ing OR overage reduces overall costs as well  
(FIGURE 4).

In a pilot study at the University of Mas-
sachusetts, Albert and colleagues examined 

the sets of disposable items and instruments 
designated for common plastic and hand 
surgery procedures.11 They identified the 
supplies and instruments that are routinely 
opened and wasted, based on surgeons’ 
interview responses, and redesigned the sets. 
Fifteen items were removed from disposable 
plastic surgery packs and 7 items from hand 
surgery packs. The authors reported sav-
ing thousands of dollars per year with these 
changes alone, as well as reducing waste.11 
This same concept easily could be imple-
mented in obstetrics and gynecology. We 
must ask ourselves: Do we always need, for 
example, a complete dilation and curettage 
kit to place the uterine manipulator prior to a 
minimally invasive hysterectomy?

In another pilot study, Greenberg and 
colleagues investigated whether cesarean 
deliveries consistently could be performed 
in a safe manner with only 20 instruments 
in the surgical kit.16 Obstetricians rated the 
20-instrument kit an 8.7 out of 10 for per-
forming cesarean deliveries safely.16

In addition to instrument selection, 

FIGURE 3 Clean packaging material directed to 
the normal trash bin in preparation for a robotic 
case could be redirected for recycling with minimal 
concern for sterility.

FIGURE 4 The number of unnecessary items in a 
tray for simple procedures, such as uterine manipu-
lator placement, contributes an additional carbon 
footprint as well as a cost burden on the system.
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Raising awareness 
and using a team 
approach is critical 
to succeed in 
our endeavors to 
move toward an 
environmentally 
friendly future

surgeons have a role in other supply use 
and waste generation: for instance, opening 
multiple pairs of surgical gloves and surgical 
gowns in advance when most of them will not 
be used during the case. Furthermore, many 
ObGyn surgeons routinely change gloves 
or even gowns during gynecologic proce-
dures when they go back and forth between 
the vaginal and abdominal fields. Is the 
perineum “dirty” after application of a surgi-
cal prep solution?

In an observational study, Shockley and 
colleagues investigated the type and quan-
tity of bacteria found intraoperatively on the 
abdomen, vagina, surgical gloves, instrument 
tips, and uterus at distinct time points dur-
ing total laparoscopic hysterectomy.17 They 
showed that in 98.9% of cultures, the overall 
bacterial concentrations did not exceed the 
threshold for infection. There was no bacte-
rial growth from vaginal cultures, and the 
only samples with some bacterial growth 
belonged to the surgeon’s gloves after speci-
men extraction; about one-third of samples 
showed growth after specimen extraction, but 
only 1 sample had a bacterial load above the 
infectious threshold of 5,000 colony-forming 
units per mL. The authors therefore sug-
gested that if a surgeon changes gloves, doing 
so after specimen extraction and before turn-
ing attention back to the abdomen for vaginal 
cuff closure may be most effective in reducing 
bacterial load.17 

Surgical site infection contributes to med-
ical cost and likely medical waste as well. For 
example, surgical site infection may require 
prolonged treatments, tests, and medical 
instruments. In severe cases with abscesses, 
treatment entails hospitalization with pro-
longed antibiotic therapy with or without 
procedures to drain the collections. Further 
research therefore is warranted to investigate 
safe and environmentally friendly practices.

Myriad products are introduced to the 

medical system each day, some of which 
replace conventional tools. For instance, 
low-density polyethylene, or LDPE, transfer 
sheet is advertised for lateral patient transfer 
from the OR table to the bed or stretcher. This  
No. 4–coded plastic, while recyclable, is rou-
tinely discarded as trash in ORs. One ergo-
nomic study found that reusable slide boards 
are as effective for reducing friction and staff 
muscle activities and are noninferior to the 
plastic sheets.18

Steps to making an impact
Operating rooms and labor and delivery 
units are responsible for a large proportion 
of hospital waste, and therefore they are of 
paramount importance in reducing waste 
and carbon footprint at the individual and 
institutional level. Reduction of OR waste not 
only is environmentally conscious but also 
decreases cost. Steps as small as individual 
practices to as big as changing infrastructures 
can make an impact. For instance:
•	 redesigning surgical carts
•	 reformulating surgeon-specific supply lists
•	 raising awareness about surgical overage
•	 encouraging recycling through education 

and audit
•	 optimizing surgical waste segregation 

through educational posters.
These are all simple steps that could signifi-
cantly reduce waste and carbon footprint.

Bottom line
Although waste reduction is the responsibil-
ity of all health care providers, as leaders in 
their workplace physicians can serve as role 
models by implementing “green” practices 
in procedural units. Raising awareness and 
using a team approach is critical to succeed 
in our endeavors to move toward an environ-
mentally friendly future. ●
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