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Eliminating the routine use
of examination table paper in
outpatient oncology clinics

Cost savings and greenhouse gas emission reductions can be
achieved by eliminating the use of examination table paper in clinics.

ABSTRACT
Background: Health care systems contribute
significantly to greenhouse gas emissions.
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One source of these emissions is single-use
products. Examination table paper does not
confer protection against microbial contamina-
tion and thus can be omitted while following
infection control standards. The objective is
to eliminate the routine use of examination
table paper in outpatient oncology clinics at
BC Cancer.

Methods: A quality improvement approach
was used. Examination tables continued to
be disinfected using wipes between patients,
but table paper was not used. Plan-do-study-
act cycles were performed at four regional
cancer centres.

Results: Pre-intervention, the cancer centres
used 19 to 69 rolls of paper monthly. Post-
intervention, usage declined to 0 to 2 rolls
monthly. This was associated with annual cost
savings of $3974 and a reduction of 32 501 kg
of carbon dioxide emissions.

Conclusions: The use of examination table
paper can be eliminated in outpatient clinics,
resulting in both cost savings and a reduction
in carbon dioxide emissions.

Background

Climate change is a continuously growing
threat, and the resulting environmental and
societal instability significantly impacts not
only human health but also the health care
sector as a whole. As the climate continues
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to destabilize, extreme weather events dis-
rupt services and infrastructure, superbugs
increase in prevalence, and food security
is threatened.! In their current state, the
health care sector’s operations exacerbate
the climate crisis by generating vast waste
and engaging in carbon-intensive practices,
which creates a detrimental feedback loop.?
'The health care sector contributes ap-
proximately 5% of the world’s greenhouse
gas emissions, which emphasizes the piv-
otal role that implementing low-carbon,
low-waste health care practices plays in
mitigating climate change. Emissions from
providing health care are grouped into three
categories, as defined by global greenhouse
gas accounting standards. Scope 1 includes
direct facility emissions, such as those from
fossil fuel heating systems and anesthetic
gases. Scope 2 includes indirect emissions
from energy purchased—typically electric-
ity. Scope 3 includes emissions attributed to
the global health care supply chain, which
represent 60% to 80% of health care—related
emissions. This includes the production,
transport, and disposal of goods such as
pharmaceuticals, food, medical devices, hos-
pital equipment, and instruments.*®
Covering clinical examination tables
with thin white paper (referred to as table
paper) is an example of a wasteful practice
involving a single-use item. This practice has
become entrenched in outpatient clinical

care. Typically, a roll of paper is attached
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to the table, and the paper is changed after
every patient. Although the paper may be
recyclable in some jurisdictions, most com-
monly it is thrown into standard garbage
due to fears of microbial contamination.
Its presence conveys the appearance of a
sterile medical environment. However, it
adds no protection against surface-borne
bacteria or viruses.®’

While ample data indicate that surfaces
such as examination tables can harbor mi-

10 infection control guidance recom-

crobes,
mends cleaning surfaces with hospital-grade
disinfectants between patients. The use of a
barrier, such as table paper, does not replace
the need for cleaning."** Elimination of
table paper has been subject to a number
of sustainable quality improvement initia-
tives.’*® To our knowledge, this had not
been implemented in large ambulatory care
centres or in centres that routinely care for
immunocompromised patients.

In the past, examination tables in the
ambulatory clinics at BC Cancer were
cleaned with disinfectant wipes between
patients, followed by a change of the table
paper. Several clinicians noted that this
practice resulted in unnecessary waste
and effort. The concern was escalated to
the BC Cancer Planetary Health Unit, a
clinician-led initiative focused on promot-
ing low-carbon, low-waste, and high-quality
sustainable health care practices. Under the
leadership of the BC Cancer Planetary
Health Unit, a sustainable quality improve-
ment project was developed to eliminate
the routine use of table paper in outpatient
oncology clinics.

Methods

Context

British Columbia has a population of 5
million people, and more than 30000 new
cancer diagnoses are made in the province
yearly. BC Cancer is a population-based
provincial care system that provides oncol-
ogy services to the residents of BC. The sys-
tem consists of six regional cancer centres.
The largest facility, BC Cancer — Vancouver,
has 80 beds that are used for ambulatory
care visits.

A multidisciplinary team comprising
clinical experts, primarily from the first
and largest study site (the Vancouver cen-
tre); operations leaders at the provincial
and regional centres; and ambulatory clinic
managers adopted a quality improvement
approach to eliminating the routine use of
table paper in outpatient oncology clinics.
This involved problem identification, setting
targets, measuring success, testing changes

The health care
sector contributes
approximately 5% of
the world’s greenhouse
gas emissions, which
emphasizes the pivotal
role that implementing
low-carbon, low-waste
health care practices
plays in mitigating
climate change.

using plan-do-study-act cycles, and even-
tually standardizing the change. Local and
infection prevention and control services
supported this initiative.

Study design

A literature review and workflow mapping
were conducted. Redundancy in the exist-
ing process was identified: exam table paper
was used after the table was cleaned with
disinfectant wipes.

A before-and-after study design was
employed. To address the impact of reduced
in-person clinic visits due to COVID-19,
we expanded the pre-intervention pe-
riod. Pre-intervention data extended
from 1 January 2019 to 30 June 2022;
post-intervention data extended from 1
July 2022 to 30 June 2023. Two regional
centres were excluded: one did not use exam
table paper; the other had not implemented
the change in procedure during the evalu-
ation period.

CLINICAL

Interventions

'The first plan-do-study-act cycle occurred at
BC Cancer — Vancouver, and then was rep-
licated at three other centres: Kelowna, Vic-
toria, and Surrey. The project team planned
the change in procedure with cleaning staft.
A new standard workflow was implemented:
table paper was removed, and staff were re-
quired to wipe the exam table after each
patient appointment. Table disinfection rates
and practices were not deliberately modi-
fied as part of the intervention. Information
posters explaining the intervention and ra-
tionale for its use were placed in examination
rooms [Figure 1]. The posters included an
email address for patients and providers to
provide feedback about the intervention and
a QR code that linked to infection control
documents for patients or staff who desired
more information. For patient comfort, ta-
ble paper was still available upon patient or
health care provider request.

Assumptions

BC Cancer, a program of the Provincial

Health Services Authority, procures medical

supplies through Provincial Health Services

Authority centralized procurement. In this

study, monthly quantities of rolls of table

paper purchased served as a proxy for us-
age. A run chart that displayed the data was
used to identify trends and shifts in usage.

Due to limitations in the available data,
the amount of carbon dioxide (CO,) emis-
sions saved by eliminating the use of table
paper was calculated based on the following
assumptions:

1. 'The emission factor of table paper is
equivalent to that of office paper. This
assumption was based on aligning paper
types with known emission factors. The
2020 B.C. Best Practices Methodology for
Quantifying Greenbouse Gas Emissions,
published by the BC Ministry of Envi-
ronment and Climate Change Strategy,
provides established emission factors for
office paper. While exam table paper
might have distinct properties, using
the office paper emission factor offered
a pragmatic approach to determining
approximate emissions.®
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BC Cancer is committed to reducing
waste and our carbon footprint

Did you know...

Using exam table paper does not reduce the spread of infections.

We disinfect the examination table after each patient visit.

BC Cancer current uses over 2000 km of exam table paper every year!

As of June 1, 2022 we are no longer routinely covering the examination
table with paper. Please let your care team know if you would be more

comfortable also having a paper cover,

Ary other ideas about how we can improve sustainability?

email: planetaryhealthunit@bccancer.bo.ca
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FIGURE 1. Poster used in exam rooms at BC Cancer - Vancouver during the intervention period.

TABLE. Pre- and post-intervention paper use, cost savings, and reductions in carbon dioxide (CO,)

emissions.
Median monthly paper usage
(number of rolls)
Centre Pre-intervention  Post-intervention
Vancouver 36.0 0
Kelowna 19.0 2
Surrey 69.5 0
Victoria 41.0 0
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Yearly cost
savings ($)

726

355

1451

1442

Yearly reduction in
CO, emissions (kg)

7156

3379

13816

8150

Eliminating the routine use of examination table paper in outpatient oncology clinics

2. Exam table paper is a 0% post-consumer
recycled product. Given that manufac-
turers often market recycled paper as a
selling point and charge a higher price
for such products, it is reasonable to
conclude that a lower-priced product
likely does not have any recycled con-
tent unless specified.

Statistical analysis

Microsoft Excel was used to generate run
charts. To identify trends and deviations in
the data, we computed the median value
of monthly purchases of table paper and
incorporated a median line into the chart.
Statistical rules for detecting special cases
encompassed a run consisting of seven or
more consecutive points on either side of
the median line, a trend consisting of seven
or more consecutive points moving upward
or downward, too few or too many runs, or
astronomical data points.

To quantify CO, emissions, we first
calculated the total number of table paper
rolls saved from July 2022 to June 2023 and
estimated the equivalence to the number of
500-sheet 11"x 17" office paper packages.
Subsequently, we determined the cumula-
tive weight of the office paper packages
based on the manufacturers’ information.
Finally, we used the 2020 B.C. Best Practices
Methodology for Quantifying Greenhouse Gas
Emissions for office paper to compute the
overall emission savings.'®

Results
The Vancouver centre commenced elimi-
nating the use of table paper in June 2022.
Continuous monitoring and feedback from
frontline staff revealed no major issues; thus,
the change was implemented in the other
three centres by December 2022.

At the Vancouver centre pre-intervention,
36 rolls of table paper were used monthly;
post-intervention, no table paper was used.
This translated to a savings of $726 and
a reduction of 7156 kg of CO, emissions
per year. Similar observations were noted
post-intervention at the other three cen-
tres [ Table]. No table paper purchases were
recorded for the Vancouver and Victoria



Mariano C, Wells H, Brown M, Clement K, Wooffindin R, Hare K, Lefresne S, Kaur J, Darud M, ChuiV, Sun J

centres after November 2022, indicating
a sustained change after the intervention
period.

The run charts exhibited desired shifts
in the use of table paper in all four centres
[Figure 2]. The significant reduction in pa-
per usage from April 2020 to June 2021
was due to the decrease in ambulatory visits
during the COVID-19 lockdown.

No direct feedback about the interven-
tion was received from patients; however,
feedback from providers was largely posi-
tive. Some providers remarked that older
exam tables had become sticky with expo-
sure to chemical-grade disinfectant wipes
over time. Table paper continued to be used
on those tables until they could be replaced.

Discussion

Our study demonstrated the feasibility of
implementing a large-scale, sustainable,
quality improvement initiative, which
achieved both cost savings and a reduc-
tion in CO, emissions. The intervention
was largely successful, with nearly zero us-
age of table paper post-intervention. The
total of 32 501 kg CO, emissions avoided
though this initiative is equivalent to driving
134087 km in an average gasoline-powered
passenger vehicle.’® Although a number of
health care sustainability teams have initi-
ated similar projects, to our knowledge this
is one of the largest such initiatives and the
only one to include a substantial population
of immunocompromised patients.

The study had additional benefits for
our centres. Although not measured in
this study, we observed decreased work-
load for care aides, because they were no
longer faced with the extra task of changing
the table paper. A similar small project in a
university health centre found that cleaning
time was reduced by more than half when
table paper was omitted.'

The dramatic and sustained decrease in
table paper purchasing demonstrates the
cultural shift that occurred with the in-
tervention. Although table paper was still
available for patients and clinicians to use,
it was easily recognized that it ultimately
provided no value in our clinics. Although
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—o— Usage —— Median usage

" Desired usage

BC Cancer - Vancouver outpatient clinic exam table paper monthly usage from January 2019 to June 2023
Prechange median: 36; postchange median: 0

A

BC Cancer - Kelowna outpatient clinic exam table paper monthly usage from December 2019 to June 2023
Prechange median: 19; postchange median: 2

A L]

BC Cancer - Victoria outpatient clinic exam table paper monthly usage from January 2019 to June 2023
Prechange median: 41; postchange median: 0

BC Cancer - Surrey outpatient clinic exam table paper monthly usage from January 2019 to May 2023
Prechange median: 69.5; postchange median: 0
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COVID-19 30 June 2021: Change

lockdown End of state implemented
of emergency

FIGURE 2. Run charts of monthly table paper usage, by centre, January 2019 to June 2023:
(A) Vancouver, (B) Kelowna, (C) Victoria, (D) Surrey.
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we did not receive any direct feedback from
patients, the low usage of paper after the
intervention suggests that they were sup-
portive of the intervention. Although there
was some initial concern from clinics about
cases where bodily fluids could be released
during physical examinations, absorptive
pads and washable surgical cotton cloths
proved to be more suitable alternatives to
table paper. The elimination of table paper
and the associated posters also provided
a visual reminder of work being done by
the BC Cancer Planetary Health Unit. The
availability of the contact information on
the posters allowed clinicians to contact the
project team, provide feedback, and suggest
other initiatives.

Study limitations
We did not measure any balancing metrics
because the standard practice at our facili-
ties was to wipe tables in addition to using
table paper. Table disinfection rates were not
measured as part of the intervention. How-
ever, we recognize that in many ambulatory
settings, table paper is used as a “marker” of
whether the table has been used during a
clinical encounter. Thus, it is possible that
wipe usage increased. Because of the variety
of disinfectant products used and multiple
uses of the wipes, it was not possible to
easily capture these data using procurement
data. We also were not able to accurately
measure whether the usage of other prod-
ucts such as disposable absorptive pads or
bedsheets increased post-intervention.
We recognize that the practice of wiping
tables and other medical equipment with
single-use products between patients in the
ambulatory setting, while compliant with
infection control standards, creates large
volumes of waste. In addition, the regular
use of disinfectant wipes may quickly de-
grade the table surface, which may result in
replacement of the equipment sooner than
usual. Our project team hopes to explore
alternatives to this practice to help reduce
this burden. For example, the use of ultra-
violet light has been shown to reduce micro-
bial contamination on medical equipment
without the need for manual disinfection.”

Eliminating the routine use of examination table paper in outpatient oncology clinics

Biodegradable wipes and wipes with recy-
cled content are also becoming increasingly
available on the market.

In addition, potential bias may have
been introduced by the adoption of virtual
clinic practices. The COVID-19 pandem-
ic has had a substantial impact on health
care practices, including outpatient visit
patterns. The decrease and subsequent in-
crease in in-person outpatient visits due

Our study demonstrated
the feasibility of
implementing a large-
scale, sustainable, quality
improvement initiative,
which achieved both cost
savings and a reduction
in CO, emissions.

to lockdowns and subsequent changes in
health-seeking behaviors could have con-
founded the observed trends in the usage
of exam table paper. However, the use of
virtual clinics aligns with the larger project
objectives in that CO, emissions are re-
duced due to a decrease in the use of table
paper and the use of transportation to at-
tend clinics.

Finally, in calculating the reduction in
CO, emissions, we had to make several as-
sumptions. Without readily available in-
formation on the recycled content of exam
table paper, it is reasonable to assume that
it is 0% post-consumer recycled, but this
may result in an overestimation of the en-
vironmental benefits of eliminating its us-
age. However, this approach aligns with
common practice in quality improvement
outcome assessment when precise data are
lacking.

The exclusion of two regional centres
from the study highlights potential im-
provement opportunities. One centre, the
newest in the system, had never used exam
table paper. This highlights the importance
of taking a more proactive approach to
waste management in health care. The other
centre delayed the change in using exam
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table paper because additional time was
required to map the new operational flow
in the clinics. Nevertheless, these challenges
have been managed, and the change is ex-
pected to take place in the next 6 months.

Conclusions

We hope that our project will inspire other
centres to initiate the change from using pa-
per on examination tables. The recognition
of this wasteful practice by a small group
of clinicians ultimately catalyzed a change
across hundreds of clinic rooms. There is
much more work to do to decarbonize the
health care system. A collective and collab-
orative global effort is required to invoke
the necessary shifts in norms, policies, and
investments.? Various credible examples of
mitigation tactics have been used world-
wide, ranging from low-carbon or renew-
able energy strategies to changes in the use
of single-use items in clinical practice.?
The cumulative effects of individual and
collective efforts are vital to relieving the
consequential impacts of climate change. B
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