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Why small jurisdictions?
MB is very unbalanced, population-wise

Province Largest Second Largest Ratio

AB Calgary (CMA) Edmonton (CMA) 1.04
NB Moncton (CMA) Saint John (CMA) 1.2
SK Saskatoon (CMA) Regina (CMA) 1.27
ON Toronto (CMA) Ottawa-Gatineau (CMA) 4.17
PE Charlottetown (CA) Summerside (CA) 4.75
NS Halifax (CMA) Cape Breton (CA) 4.97
QC Montréal (CMA) Québec City (CMA) 5.11
BC Vancouver (CMA) Victoria (CMA) 6.66
NL St. John’s (CMA) Corner Brook (CA) 7.14
MB Winnipeg (CMA) Brandon (CA) 8.76
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For First Nation and Métis Communities

Remote describes a geographical area where a community is located over 350 km
from the nearest service centre having year-round access by land and/or water
routes normally used in all weather conditions

Isolated means a geographical area that has scheduled flights and good telephone
service, but is without year-round access by land and/or water normally used in all
weather conditions

Remote-Isolated means a geographic area that has neither scheduled flights nor
year-round access by land and/or water routes normally that can be used in all
weather conditions, irrespective of the level of telephone and radio service available
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For Inuit communities

Inuit Communities to be referred to as Inuit Nunangat, not remote and isolated
communities to respect the unique language and culture of Inuit regions, as well as the
common challenges in social determinants of health, access to care, and infrastructure
found across all Inuit communities
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MB remote communities

Remote communities are communities in Manitoba that do not have per-
manent road access (i.e., no all-weather road), are more than a four-hour
drive from a major rural hospital (and a dialysis unit), or have rail or fly-in
access only. This includes Norway House, Lynn Lake, Leaf Rapids, Gillam,
and Cross Lake. If most communities in a health district are designated as
”remote”, the entire district is designated as ”remote”. In Manitoba, remote
districts include:

▶ Northern Health Region: NO23, NO13, NO25, NO16, NO22, NO26,
NO28, NO31, and

▶ Interlake-Eastern Health Region: IE61.

Chartier M, Dart A, Tangri N, Komenda P, Walld R, Bogdanovic B, Burchill C, Koseva I,
McGowan K, Rajotte L. Care of Manitobans Living with Chronic Kidney Disease. Winnipeg,
MB. Manitoba Centre for Health Policy, December 2015
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One interesting paradox

Think about travel to/from remote or isolated communities..

How do you think this compares to travel in non-remote/isolated communities ?

Residence time (the lake ecology version): theoretic time an average water or
comparable molecule spends in a lake, considering inflow into and outflow from the lake
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The paradox of travel to/from remote/isolated communities

Travel volumes small but movement rates high

ICs are highly connected to the urban centre(s) they are subordinated to

Further reinforced in Winnipeg by urban indigenous population (102,075 or 12.45% of
metro population), meaning many family connections exist
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Travel restrictions/interruptions

During COVID, travelling above 53 north in MB was forbidden for anyone not resident
above 53 north

If you wanted to fly to Nunavut, you needed to spend two weeks in quarantine in a
hotel in Edmonton, Ottawa or Winnipeg

Canada implemented two weeks quarantine when IB from abroad (with exceptions)

Canada interrupted travel from a variety of places
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Questions

▶ What is the probability that an introduction is successful?
(note: I am judging things from the perspective of the pathogen)

▶ How long is the stochastic phase following an introduction?
(what Amy called the “stuttering period”)

▶ What do the different control measures do, how good are they?
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Campbell county, Wyoming
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Investigating outbreak types using a simple CTMC SIS

X(t) =
(
SA(t), IA(t)

)

CTMC X(t) characterized by transitions

Description Transition Rate

Infection
(
SA, IA

)
→

(
SA − 1, IA + 1

)
βASAIA

Recovery
(
SA, IA

)
→

(
SA + 1, IA − 1

)
γAIA
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Investigating outbreak types using a simple CTMC SIS with a twist

Regular chain of this type has I = 0 as sole absorbing state

We add another absorbing state: if I = Î , then the chain has *left* the stochastic
phase and is in a quasi-deterministic phase with exponential growth

Doing this, time to absorption measures become usable additionally to first passage
time ones

And the question becomes: how long does the chain “linger on” (“stutter”) before it is
absorbed? We define the inter-absorption trajectory as the stochastic phase
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Problem of the value of the upper bound Î

▶ Choose Î too small and the stochastic phase will not last long

▶ Choose Î too large and absorption will only be at the DFE

▶ So, how does one choose Î ?
▶ A formula of Whittle (1955)
▶ Multitype branching process (MTBP)
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To do

▶ Try to work quarantine into the model in a “non-cohorty” manner

▶ MBPA to compute probability of an outbreak

▶ Detailed computational analysis of the CTMC
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One last thought for the road

V. Chetail. Crisis without borders: What does international law say about border
closure in the context of Covid-19? Frontiers in Political Science, 2 (12) (2020)

[..] a powerful expression of state’s sovereignty, immigration
control provides a typical avenue for governments to reassure
their citizens and bolster a national sense of belonging, while
providing an ideal scapegoat for their own failure or negli-
gence.
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