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Learning Objectives

1. Gain a high-level understanding of the signs & symptoms of heat-

related illness, which patients are most at risk, and methods to 

intervene at the micro, meso, and macro policy levels

2. Describe the barriers and facilitators to developing and 

implementing a novel pilot intervention to reduce heat-related 

morbidity and mortality amongst people living with SPMI in Toronto

3. Outline the evaluation methods and preliminary results of our 

education-based quality improvement project
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The Issue
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● SPMI = Severe and Persistent 

Mental Illness

● During the 2021 BC Heat Dome 

event, individuals experiencing 

schizophrenia faced the highest 

increased risk of mortality (OR 

3.07)



Risk Factors for 

Patients with 

SPMI

Positive and 

negative 

symptoms

Cognitive 

symptoms

Poor insight into 

health status

Redundant clothing

Medications

Substance Use

Malnutrition



Our Solution - Pt. 1

Assertive 
Community 
Treatment 

Teams (ACTT)

Therapy, 
housing, 

employment 
support, crisis 
intervention, 

social services 
coordination

For patients 
with severe 

and persistent 
mental illness 

(SPMI)

Psychiatrists, 
nurses, social 
workers, case 

managers, 
PSWs

Heat and 
SPMI 

Presentati
ons





Our Solution - Pt. 2

Letter Template for AC/fan 

funding from ODSP or OW



Our Solution - Pt. 2

Resource List to 

Presentation Participants



Our Solution - Pt. 3



Our Solution - Pt. 3



Eval of our

QI project





Qualitative Responses

What resources would help you in 

preventing, recognizing, and intervening in 

heat-related illness in those with SPMI?
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“Toronto "Staying Healthy In Hot Weather" page”

“A little cheat sheet that I could attach to my beds 

- similar to the Codes and Fire response cards 

we have on our badges”

“City bi-laws re heat maximums”

“Handouts with visuals, signs and symptoms as 

well as interventions to provide to service 

users/supports.”

“The slides will be super helpful- THANK YOU!!”

Are there interventions that you are already 

doing to prevent, recognize, or intervene in 

heat-related illness in those with SPMI?

“Running psychoeducational groups on heat 
safety”

“Safety checks on clients, sunscreen, water, 
bringing fans, advocating for funding with ODSP 
for AC”

“Encourage clients to drink more in the heat, limit 
physical exertion when there is intense heat, 
review patient safety checklist with clients, 
encourage to take showers to cool off and dress 
lightly”





Next Steps
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● Tailor our presentation for clients/patients with lived experience

● Deliver education to all those who work with SPMI i.e. housing 

providers, other social service workers

● Collaborate with an experienced researcher to scale up the 

intervention

● Include physical heat resilience toolkit in future intervention



Thank you!

Questions to samantha.green@unityhealth.to

Resources:

mailto:samantha.green@unityhealth.to


There Is No Planet B: 

Operating Room 

Sustainability Pilot Project in 

Paediatric Surgery
Presenting Author: Charmi Shah, MSc1,2

Supervisors: Joshua Ramjist, MD1, and Annie Fecteau, MD1

1Division of General and Thoracic Surgery, The Hospital for Sick 
Children, Toronto, ON, Canada

2Temerty Faculty of Medicine, University of Toronto, ON, Canada
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How can we reduce overage?



Methods

Step 1: Gain baseline. Quantify & catalogue overage in general surgery cases.
•Conducted a waste audit of appendectomies and open inguinal hernias 
repairs (IHR) at a single institution
•Laparoscopic procedures require a laparoscopic and general instrument 
tray, while open procedures utilize a single tray. All procedures required a 
disposable pack.

• Data collection:
• Unused disposable items : 

• Categorized and weighed. 
• The environmental burden was calculated 

by material type.

•Reusable instrument:
•Photographic analysis of the postprocedure tray 
•Verified with a postoperative checklist sheet

Overage in Disposable Packs

General Mini Instrument Tray



Disposable PackS



Figure 2: GHG emissions from disposable 

unused waste
In 2022, 340 IHR and 350 appendectomies were 

conducted at SickKids, which signifies the magnitude of 

the environmental impact we will create if we reduce the 

disposable overage. For reference, the GHG emissions 

we can eliminate is greater than the greenhouse gas 

emissions released from driving from Vancouver to 

Québec City.  

Disposable PackS



Financial impact

● Disposable packs are purchased from external suppliers.

● By optimizing the Laparoscopy Pack and General Minor Pack to reflect procedure needs, 

we are saving the hospital: $6723.50 and $681.60, respectively.



Reusable: resource utilization 3-port vs TULA 

“Appy”

Figure 3: Single-Port vs Three-Port Operative Technique Usage. The single-port 
technique was planned for 78% of the cases, and of these planned single-port 
techniques, only 24% turned into a 3-port technique, indicating a lower conversion rate.  
Figure 4: Operation characteristics for appendectomies. The single-port 
appendectomy technique was used primarily in non-perforated appendectomies, while 
the three-port appendectomy technique was used in 100% of perforated 
appendectomies, indicating a predictable conversion rate

TULAsutilize 19% of the 
instruments in 
the laparoscopic 
set3-Portutilize 49% of the 
instruments in 
the laparoscopic 
set



Reusable: General Mini Set

Annually, approximately 340 IHR and 350 appendectomies are performed at our institution, from 

which we are saving ~28511 individual instruments from being unnecessarily 

washed per year

Figure 5: Routinely unused instruments from reusable sets in general surgery. The TULA utilizes 19% of the instruments from the 5MM 

Laparoscopic Set and 42% of the General Mini Set. The three-port appendectomy technique utilizes only 49% of the instruments from the 5MM 

Laparoscopic Set and 54% of the General Mini Set. The open IHRs utilize 52% of the instruments from the General Mini Set.  



Financial impact

● The estimated cost of sterilization is $0.66/instrument (USD) according to the Nast 2019 

study.

● With the two new instrument trays, we are saving 28511 individual instruments from being 

unnecessarily washed per year, which leads to an annual saving of ~$18820.



● Reducing overage in the reusable sets and disposable packs proves to significantly reduce 

CO2 emissions.   

● By revising the contents of current instrument sets and disposable packs, hospitals can 

reduce the amount of opened and unused material.  

● Along with the positive environmental impact, significant savings can result from this 

judicious supply and instrument selection, therefore, OR waste reduction is financially 

beneficial.  

Conclusions



Future Directions 

Streamline Waste Audits

How can we decrease the 

resources required to 

complete frequent audits?

Collaboration

How would this study look in 

other disciplines?

Broad ImpactMathematical model

How can we quantify the 

impact of our work to 

understand the complete 

organizational benefits?

Further explore the impact 

of our work in the OR, 

hospital, and planet.

01 02

03 04
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Happy to answer 

your questions!
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Reusable Instrument Trays

Annually, approximately 340 IHR and 350 appendectomies are performed at our 

institution, from which we are saving ~28511 individual instruments are 

unnecessarily washed per year

Figure 1: Routinely unused instruments from reusable sets in general surgery. The TULA utilizes 19% of the instruments from the 5MM 

Laparoscopic Set and 42% of the General Mini Set. The three-port appendectomy technique utilizes only 49% of the instruments from the 5MM 

Laparoscopic Set and 54% of the General Mini Set. The open IHRs utilize 52% of the instruments from the General Mini Set.  

Background and Hypothesis



Methods

Figure 2: Schematic of the forward pass and backpropagation processes of CNN. The CNN evolves through the usage of forward passes and 

backpropagation processes. The forward pass is the process of passing a labelled image into the input layer of the CNN. Once the classification 

reaches the output layer, the difference between the actual and expected weighted sum is calculated. This is called the loss. Backpropagation is the 

process of travelling backward from the output layer to the input layer, changing the statistical functions at each neuron so that the calculated loss can 

be minimized. This is repeated hundreds of times over a dataset of labelled data.



Results

A total of 28 different surgical instruments are 

used in this work, which were used from the 

general mini instrument tray used for frequent 

minor procedures at our institution. 

In total, there were approximately 540 images 

used, split into 340 unique images and 200 

digitally altered copies. The total 540 images 

were split into: 

• 372 used for training (19 per instrument)

• 84 used for validation (4 per instrument)

• 84 used for testing (4 per instrument) 

making the percentage split approximately 

70%/15%/15%. This is standard for image 

classification models.

Figure 5: Top one and top three accuracy for general mini 

set surgical instrument. The top three and top one accuracy 

results are shown.



Conclusion

• Our previous work highlighted the benefits of climate-smart surgeries in being 

environmentally and financially beneficial. 

• With the creation of an AI model for the visual detection of surgical instruments, 

we hope to implement routine sampling of instrument utilization across a wider 

spectrum of procedures and specialties, this would ultimately maintain a judicious 

supply of instruments to reduce costs and CO2 emissions.



Pierrette Price Arsenault I September 24, 2024

Cut the Carbon: 
Reducing Surgical Waste

Towards a sustainable healthcare system  
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Hospital Waste
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The Case for a Greener OR
Health care accounts for 
4.6% of global 
greenhouse gas 
emissions

Operating rooms 
generate up to 
one-third of total 
hospital waste 
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The Case for a Greener OR

ASA Committee on Environmental Health  January 29, 2024

Nitrous oxide
 has an atmospheric 

lifetime of 114 years!
 

Sevoflurane 
has an atmospheric 
lifetime of 2 years

 

Desflurane has an 
atmospheric lifetime of

14 years
 

0 45 60 75 90 11515 30



Cut the Carbon: 
Reducing Surgical Waste

Ontario Surgical Quality Improvement Network
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Sustainable
 care

<

Patient-centred
care

Establishing Buy-in

Equitable
 care

Efficient 
care
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Campaign Goal
Recognizing that efficient care often 
means less waste, this campaign 
encourages the continued implementation 
of equitable, patient-centered, 
and efficient care but with a green focus.

The goal is to improve the patient’s 
journey from pre-admission through 
the preoperative, intraoperative, 
and postoperative phases of surgical 
care while reducing surgical waste.

20%
Reduction in 

peri-operative 
waste
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ONSQIN
Collaborative 
Established

Committed to Better: 
Reducing Infections after 

Surgery Campaign

Cut the Count:
Reducing Opioids after 

Surgery Campaign

Committed to Better: 
Enhancing Surgical 
Recovery Campaign

Cut the Carbon: 
Reducing Surgical 
Waste Campaign

2015 2018 2019 2021 2023

14 new sites 16 new sites 2 new sites 43 current sites13 new sites 10 new sites

2024

Delirium Aware: 
Safer Healthcare

Leveraging Previous Campaigns
ONTARIO SURGICAL QUALITY IMPROVEMENT NETWORK

Reduced Carbon Reduced Carbon Reduced Carbon
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Target Change 
Ideas

Process 
Measures

Balancing 
Measures

Methodology

Ontario
• Sustainability Leadership
• Low Value Care
• Anesthetic Gasses
• Reusables
• Waste

Ontario Health supports:
• Guidance resources
• Hosting educational webinars
• Networking/ mentorship



Results and Potential 
Impact

Ontario Surgical Quality Improvement Network
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2023-2024 Results

The July 2024 Semi-annual Report depicts risk-adjusted rates for the collaborative for cases that occurred between January and December 2023.
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2024-2025 Results so far
• 103 unique Cut the Carbon Scorecard change ideas

• 71% improved the baseline Red scoring

• 73% improved the baseline Orange scoring

• 59% improved the baseline Yellow scoring

Baseline Red – 39 Orange - 30 Yellow - 29

Progress 
Report 
Update

Stayed Red 11 Stayed Orange 4 Stayed Yellow 10

To Orange 5 To Yellow 18 To Green 17

To Yellow 11 To Green 4

To Green 9
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Median number of days of an 
extended length of stay due to 
an adverse event such as SSI is 

7.5 days = 45kg CO2e 

1 acute 
hospitalization day due to a 

postoperative issue is 
estimated to generate 

45kg CO2e.**

45kg CO2e x 7.5 days

 = 337 kg CO2e
Or 

The equivalent of driving 
the approximate distance 
between Toronto and 

Charlottetown, PEI
(1387 km)

If all 53 hospitals in our 
network were able to reduce 
even 5 adverse events that 
could be the equivalent of 

367,581 km 
or 

circling the planet 9 
times*** 

Potential Impact

*https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8243999/
**https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator#results
***https://www.space.com/17638-how-big-is-earth.html
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Follow the Fun

The antidote 
for eco-anxiety 
is eco-action!



Thank You.

CONTINUE the 
CONVERSATION



Please provide feedback to inform future events

If you’re heading out early,
Please fill out the

Symposium Evaluation Survey
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