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MODEL OVERVIEW

• Available online:  Design Your Own COVID-19 Exit Strategy

• Authors: Steven De Keninck, Ashleigh Tuite, Amy Greer, David Fisman 

• Purpose: As Ontario considers how to relax current restrictive public health measures, 

this tool demonstrates how the order, intensity and duration of two intervention types 

affect COVID-19 transmission in the Ontario population over the next six months. 

• Model inputs: can select duration (# days) and intensity for the following interventions:

 Physical distancing (intensity = 0%-100% of contacts between people relative to pre-pandemic levels)

• The authors’ best estimate of the physical distancing intensity for the ‘full lockdown’ that started on March 17, 2020 (i.e., 

closure of schools, non-essential workplaces, outdoor amenities, bars and restaurants, and restricting gatherings of > 5 

people) is a reduction in the number of contacts between people to 30% of normal. 

 Test and trace (intensity = 0%-100% of cases that are detected)  

• There are no known data sources on what percentage of cases are being detected, which makes the selection of the ‘test 

and trace’ intensity challenging.

https://ashleighrt.github.io/Ontario-COVID19-model/exit.html


MODEL OUTPUTS
The model outputs the daily 
number of people in Ontario over a 
six month period who are: 

• Susceptible (not shown)

• Exposed

• Infectious 

• Infectious (isolated) (not shown)

• Hospitalized (prevalent)

• in ICU (prevalent) (this turns bright red if Ontario 
capacity of 2800 is exceeded)

• Recovered (not shown)

• Fatalities (cumulative)

The outputs vary according to the 
model inputs (order, duration and 
intensity of interventions).  

Intervention Phase 1:  

Physical Distancing at 

30% (‘full lockdown’) for 

60 days

Intervention 

Phase 2:  

physical 

distancing at 

50% of 

contacts for 

30 days

Intervention 

Phase 3:  

Test and 

Trace at 60%  

of cases 

detected for 

90 days

First 19 

days = no 

intervention

March 17 = 

full lockdown



HOW TO USE THE MODEL

• The model begins in late February 2020 and includes 19 days of no intervention.   

• The user inputs three phases of interventions by scrolling down on the screen.

 Interventions are shown in the graph as shaded green columns for the inputted duration.

• Intervention Phase 1 is the provincial state of emergency, which came into effect on 
March 17 (day 20 of the model):

 Intensity:  This phase represents 30% of contacts between people compared to ‘normal’. Because the intensity 
of this intervention has already been set, only the duration can be selected.  

 Duration:  minimum duration is 30 days because the intervention was in place for a month when the model was 
developed.  As of May 6, the minimum duration should be 50 days (time elapsed since March 17). 

• Intervention Phases 2 and 3 include the following inputs: 

 Type:  no intervention, physical distancing or ‘test and trace’. 

 Intensity:  Physical Distancing = 0% - 100% contacts between people compared to normal.                                         
Test and Trace = 0% - 100% of cases detected (tested and traced).  

 Duration:  0-180 days.

https://ashleighrt.github.io/Ontario-COVID19-model/exit.html


MODEL DETAILS AND LIMITATIONS

• The model represents COVID-19 spread in the population of Ontario, not specifically to 

SMDHU.  The qualitative patterns apply anywhere, assuming similar transmission and 

demographics as Ontario as a whole. 

• The model has been fit to Ontario data on the number of COVID-19 cases in intensive 

care units (ICU) and deaths among hospitalized cases.

• The model describes community transmission. It does not capture the outbreaks that 

Ontario is experiencing in long-term care homes and other institutional settings.

• There is no option to implement the two intervention types (physical distancing and ‘test 

and trace’) at the same time so it does not account for the interaction between 

interventions that may occur if implemented at the same time. 

• This model does not account for possible seasonal effects on virus transmission. 



RESULTS SUMMARY

• Physical Distancing, and Test & Trace measures have the following independent 

effects on the most severe outputs (hospitalizations, ICU cases and deaths).  

Physical Distancing 

(PD) Intensity

Test and Trace 

(T&T) Intensity

Independent Effect of Either the PD 

or the T&T Intensity:

40% of ‘normal’ 

contacts

70% of cases Steady state of hospitalizations, ICU 

cases and new deaths for months

50% of ‘normal’ 

contacts

60% of cases Increasing hospitalizations, ICU cases 

and new deaths, but within ICU 

capacity, for months

60% of ‘normal’ 

contacts

50% of cases Increasing hospitalizations, ICU cases 

and new deaths; exceeds ICU 

capacity within 2.5 months



LOCAL IMPLICATIONS OF ONTARIO’S PLAN TO RE-OPEN

• In early May, Ontario released a three stage plan to re-open the province with two to four 

weeks between the launch of each stage.

• As Ontario progresses through the plan, physical distancing intensity will inherently 

decrease (i.e. % of normal contacts will increase). In order to prevent a considerable 

increase in transmission and associated health and health care burden, to the extent 

possible we will need to:

 Primarily: Encourage the population to maintain physical distancing (and use masks where 

physical distancing isn’t possible). 

 Secondarily: Compensate with increased testing and tracing intensity. 

https://www.ontario.ca/page/reopening-ontario-after-covid-19


RESULTS:  PHYSICAL DISTANCING



Result – Phase 1  

• Physical distancing at 30% 

of ‘normal contacts’ (“full 

lockdown”) reduces 

hospitalizations, ICU cases

and (new) deaths towards 

zero in ~100 days.



Result – Phase 2
(after full lockdown for 2 months)

• Physical distancing at 40% of 

‘normal contacts’ maintains 

hospitalizations, ICU cases

and (new) deaths at steady 

state for months.

• Physical distancing at 50% of ‘normal contacts’ increases 

hospitalizations, ICU cases and (new) deaths within system 

capacity for months.  

Intervention Phase 1:  

Physical Distancing at 

30%  (‘full lockdown’) 

for 60 days

Intervention Phase 1:  

Physical Distancing at 

30%  (‘full lockdown’) 

for 60 days

Note differences in y-

axis as interventions 

change.  

Y-axis in top graph is 

up to 1,600 people

Y-axis in bottom 

graph is up to “7k” or 

7,000 people



Result – Phase 2   
(after full lockdown for 2 months)

• Physical Distancing at 60% 

of ‘normal contacts’ 

increases hospitalizations, 

ICU cases and (new) 

deaths within system 

capacity for ~ 80 days, then 

exceeds ICU capacity. 

Intervention Phase 1:  

Physical Distancing at 

30%  (‘full lockdown’) 

for 60 days

Note

Y-axis is up 

to 70,000 

people

Ontario ICU capacity 

for COVID-19 

patients (2800) is 

exceeded (bright red 

bars)



RESULTS:  TESTING AND TRACING



Result – Phase 2 
(after full lockdown for 2 months)

• Testing and tracing 70% of 

cases maintains 

hospitalizations, ICU cases and 

(new) deaths at steady state for 

months
• Similar effect as physical 

distancing at 40% of normal 

contacts

Intervention Phase 1:  

Physical Distancing at 

30%  (‘full lockdown’) 

for 60 days

Y-axis is 

up to 

1,400 

people



Result- Phase 2
(after full lockdown for 2 months)

• Testing and tracing 60% of 

cases increases  

hospitalizations, ICU cases

and (new) deaths within 

system capacity for months
• Similar effect as physical 

distancing at 50% of normal 

contacts

• Testing and tracing 50% of cases increases 

hospitalizations, ICU cases and (new) deaths within 

system capacity for  ~80 days, then exceeds ICU 

capacity
• Similar effect as physical distancing at 60% of normal 

contacts

Intervention Phase 1:  

Physical Distancing at 

30%  (‘full lockdown’) 

for 60 days

Intervention Phase 1:  

Physical Distancing at 

30%  (‘full lockdown’) 

for 60 days

Note differences in y-

axis as interventions 

change.  

Y-axis in top graph is 

up to 5,000 people

Y-axis in bottom 

graph is up to 35,000 

people

Ontario ICU capacity 

for COVID patients 

(2800) is exceeded 

(bright red bars)



RESULTS:  ALTERNATING INTERVENTIONS 



Intervention Phase 1:  

Physical Distancing at 

30% (‘full lockdown’) 

for 60 days

Intervention Phase 2: 

Physical Distancing at 

60% for 60 days

Intervention 

Phase 3 :  

Physical 

Distancing at 

30% (“Full 

Lockdown) for 

40 days 

Result – Phase 2 
(after full lockdown for 2 months)

• Relaxing physical 

distancing to 60% of 

contacts for 60 days or 

more would require a 

subsequent period to be 

in full lockdown, or to 

test and trace almost all 

(95%) of cases to 

maintain ICU capacity

Y-axis of top 

graph is up to 

12,000 people

Y-axis of 

bottom graph is 

up to 16,000 

people

Intervention Phase 1:  

Physical Distancing at 

30% (‘full lockdown’) 

for 60 days

Intervention Phase 2: 

Physical Distancing at 

60% for 60 days

Intervention 

Phase 3 :  

Test and 

trace 95% of 

cases for 40 

days 


