





Within the Life at Risk_ economic framework imperfections exist in the labour market that prevents a government
from actually obtaining the quantity of new employees it desires.”®® This is a result of various imperfections that
exist in the labour market. These imperfections in combination with the size of the unemployment pool may lead
to differences between the demanded change in employees and the actual number of employees hired.

Once the actual number of new government employees is determined it is added to the current disability adjusted
workforce of the government; from this value mortality and retirements are subtracted, to arrive at the
government employment closing balance. The government employment closing balance is then multiplied by the
average wage rate to determine the disability adjusted wage bill. Expected replacement, search and ramp up costs
are also added to the wage bill as such costs are required to be covered by tax revenue. The wage bill is converted
from wages to implied tax revenue required to support the payment of such wages. The end result is the total tax
revenues that the government requires to provide a uniform level of service while at the same time run a balanced
budget. This is known as the “implied federal tax revenue to be raised” and is calculated as follows:

Wg

g =t 39

Rf Implied ~ gwage to Revenue + AR[t—l,t]
t

disease

At the end of the period private sector values (total wage bill, total output, final domestic demand, and corporate
profits) have been determined and the government realizes its total tax revenue. This realized value is then
compared to the implied federal tax revenues to be raised, to determine if the government has run a deficit or
surplus for the period. This is represented by the equation below:

g _ pd _ pg
Sf - Rt Rt Implied

Where,

o Stg Represents a government surplus or deficit (depending on its sign).
0 R} Represents realized tax revenues.

At this point the government adjusts its tax rates for the next period, in an attempt to correct for the deficit or

surplus incurred in the current period. The equation below describes how tax revenue is allocated across the three

different forms of taxes to compensate for the surplus/deficit described above®®:

9 _ income corporate GST
=S¢ = ar(Wey,61¢ + Cry107; + FDyy1617°7)

Where,
§ri = (pt — Drf

265 This is the distinctive characteristic of the friction cost method. (Koopmanschap et al. 1993) and the costly adjustment
models (Hamermesh (1989))
266 o, can be solved for by rearranging the below equation.
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And,

Where,

0 § Represents the expected rate change for each respective tax rate.
O p} Represents the tax policy function. This function is determined by examining historical changes in
corporate, income and consumption tax rates.”®’

4.1.17 LABOUR MARKET CLEARING OF DEMAND

The presence of disease in an economy reduces the productive capacity of the labour force. How firms
and governments react to this and how the labour market eventually clears will be the focus of this
section. Employers seeking additional workers, whether they are with the government or the private
sector, can obtain them from one of two sources: (1) hire an unemployed individual or (2) induce a non-
participating individual to enter the unemployment pool.

As discussed above, in each period employers will experience either a positive or negative impact on their
workforce from a change in the prevalence of disability. If an employer experiences a negative impact they are
assumed to hire new employees from the labour market in an attempt to compensate for the lost productivity of
their current employees.

The structure and logic diagram below conceptually illustrates an employer’s experience with the labour market
when seeking to satisfy their demand for new employees.

267 Here “i” represent the form of tax (income, corporate, consumption) not industry.
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Exhibit 120

S&L: Labour Market Clearing of Labour Demand
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For both private sector and government employers the process of hiring a new employee begins with the total new
employee wage profile for each employer. The employee wage profile is a description of an employer’s ideal
employee and is comprised of distinct gender, age and industry experience characteristics of potential
employees.268 The expected employee wage profile is calculated as the employer’s total wage bill, characterized
by industry, age, and gender. This is given by the equation below:

i — k., B9L pag,ik
Wiy = Z(l —d)w By

a,g,i

Where all variables are familiar from above.

The Life at Risk. economic framework assumes that employers first look for new employees that have similar
qualities to their current work force. For example, if the employer’s current work force is comprised of employees
of age a and gender g then an employer will first look for people of this age and gender. These assumptions are
consistent with searching and matching models of macroeconomics where workers and jobs are heterogeneous.269
270 271272 The total demand for new employee (expressed in terms of disability adjusted wages) can be described by
the equation below:

i k a,g,i a,g,ik
th+1 = Z(l —d )Wt+1 (HTarget)
a,g,i

Where,

o] H?}fr';’e‘t Represents the target number of employees to be hired to meet demand in for the current
period. This value is assumed to be determined thought profit maximization or cost minimization at the

firm level.

The total aggregate demand for new employees in wage terms is then transformed into people equivalents using
average wages by industry, age and gender.

The total aggregate demand for new employees in people terms is constrained by the size of the unemployment
pool. This part of the model proxies for the frictional nature of the labour market. The labour force participation
and unemployment rates are simulated using historically observed values of these variables. The model
differentiates between 75 age groups and 2 genders. At each time t the random walk Monte Carlo simulation

268 For examples of models that implement this assumption see the search and matching models presented in: Diamond
(1982), Pissarides (1985), Mortensen (1986), Mortensen and Pissarides (1999)

269 Diamond (1982)

270 Pissarides (1985)

271 Mortensen (1986)

272 Mortensen and Pissarides (1999)
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required about 10,000 trials in order to reach an appropriate accuracy (slightly different for the various age
groups). The above mentioned constraints are given by the below equatlons273

Labour Force Participation Rate:

E“ +U™?
Max(vpm]ected ) = pag

Unemployment Rate:

a.g
t
Mln(nuprOJected) = an 4 Uag - Max(#pro;ected)

Where,
o Vz()l;((})jected Represents the projected labour market participation rate by age and gender.
o ,ug'r%jected Represents the projected unemployment rate by age and gender.

0 URepresents the number of unemployed at time t by age and gender.
t

Employers first hire all unemployed individuals that match their specific demographic employee profile. However,
there may not be enough unemployed individuals that match this profile to satisfy aggregate demand. The
maximum number of employees that an employer is able to hire is constrained by the equation below:

ag _ ag _ a.g a,g,i
HMax - (U + Z E )Mprmected min

Where,

o umm Represents the projected minimum level of unemployment that could potentially prevail in the
economy.

The aggregate actual number of employees hired is given by the below condition:

a,g,i
Z Htarget ’ max

Hactual Min

At this point the unemployment pool has been transformed into an unemployed intermediate balance leaving a
residual un-cleared demand for new employees. The unemployment pool is now comprised of individuals that
don’t fit an employer’s demographic employee profile. Employers are now assumed to relax their demographic

273 The US Federal uses a method similar in their MPS model to constrain coefficients on capital and energy intensities.
Brayton and Tinsley (1996),
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requirement in an attempt to clear the unfulfilled demand for new employees. The extent to which the unfulfilled
demand is met is determined by the historical constraints on age and gender in the workforce and on the historical
changes in the unemployment pool (movements from the non-participating pool into the unemployment pool).
The residual un-cleared demand for new employees that can be cleared by the unemployed intermediate balance
gives rise to an unemployed interim balance. The unemployed interim balance is then adjusted for movement
from non-participating into the unemployment pool to yield the year end non-participating and unemployment
pool balances.

The total demand for new employees cleared by the unemployment pool by age and gender is then allocated to
the original demands by private sector and government employers for new employees. New employees are
allocated to each industry according to the portion of total new employees demanded by that industry. Actual new
employees available to each private sector and government employer can be determined by the equation below:

a,g,i
a,g,i _ target a,g
actual — a,g,i actual
Zi Htarget

SECTION 4: HEALTH SPECIFIC MODULES

4.1.18 ABSENTEEISM

When an influenza pandemic occurs employees are expected to be absent from work for a variety of reasons.

Three sources of absenteeism are considered in the Life at Risk® economic framework to determine the indirect
. . . 274275

economic burden of an influenza pandemic :

0 Absenteeism due to influenza symptoms;
0 Absenteeism due to care for the sick;

O Absenteeism due to workplace avoidance workplace avoidance.

Absenteeism due to influenza symptoms: During an influenza pandemic, a certain number of employees are
expected to contract the illness. Once influenza has been contracted, employees can either completely recover or
death can occur.

Employees that completely recover from the infection are expected to be absent for the length of the infectious
period (approximately three days); after which they return to work at full productivity. In this situation the total
hours of lost work per employee is simply the length of the absence period (days absent times the daily working
hours).

274 The Canadian Pandemic Influenza Plan for the Health Sector, PHAC (http://www.phac-aspc.gc.ca/cpip-pclcpi/s02-
eng.php)

275 James, S.; Sargent, T. The Economic Impact of an Influenza Pandemic, Working Paper 2007-04; Finance Canada;
December 12, 2006

Page | 218



If the infection results in death, the initial period of absence preceding death is expected to last approximately 20
days. Once death occurs, employers are assumed to begin the process of hiring a replacement employee. It is
estimated to take approximately 3 months to find and hire a new employee (this period is referred to as the search
or recruitment period). Once a replacement has been hired, the employee is assumed work at an average of 50%
productivity for 1.5 months while he/she acquires the firm specific human capital (or training/ ramp-up) required
to perform at 100% efficiency. The total hours of work lost due to absenteeism followed by death can be
calculated as the sum of the initial absence period, the search or recruitment period, and productivity adjusted
ramp-up period (for a complete description of these costs please refer to Section 3)

Absenteeism due to care for the sick: During an influenza pandemic, individuals may be forced to miss work to care

for a family member who has contracted the illness. Given that a fraction @ of the total employed population P
falls under this type of absenteeism, we can write the rate of change of employed population as:

& (Pela)

Where ¢ represents the effective employment rate (please see the mathematical appendix for details).

The absenteeism due to care for the sick at the peak of the pandemic was calculated as the difference between an
estimate in James and Sargent (2006) 76 of absenteeism due to illness and care giving, and the simulated
absenteeism due to influenza symptoms.

Absenteeism due to workplace avoidance: In the event of a pandemic, absenteeism may result from actions taken
by individuals attempting to limit the spread of the illness. This form of absenteeism is classified as, “Absenteeism
due to workplace avoidance.” Absenteeism due to workplace avoidance arises when employees avoid the work

place for fear of contracting the illness. Given that a fraction 77 of the total employed population P falls under
this type of absenteeism, we can write the rate of change of employed population as:

e )

Where (as before) & represents the effective employment rate (please see the mathematical appendix for details).
The population equations for the three forms of absenteeism can of course be combined together into a single
equation. An estimate of absenteeism due to workplace avoidance at the peak of the pandemic curve of 6.4% was
obtained from James and Sargent (2006). The ratio of workplace avoidance absenteeism to total illness was then
calculated and applied to the entire pandemic curve to determine the total value of absenteeism due to workplace
avoidance.

4.1.19 IMPACT OF ABSENTEEISM ON GROSS DOMESTIC PRODUCT (GDP)

276 James, S.; Sargent, T. The Economic Impact of an Influenza Pandemic, Working Paper 2007-04; Finance Canada;
December 12, 2006
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In order to determine the indirect burden of an influenza pandemic the value of lost GDP attributed to
absenteeism must be determined. Increased absenteeism represents a reduction in labour hours which is one
input into the production function. To estimate the value of lost GDP an aggregate production function with an
output-hours elasticity of 0.6 was used for absenteeism due to mortality, illness followed by recovery, care giving
and workplace avoidance.””” Output elasticity is a measure of the rate of response of output to a change in labour
hours and is calculated as the percentage in output divided by the percentage change in labour hours.

The reduction in GDP in the year of the pandemic is associated with a reduction in consumption in the years
following the pandemic. This reduction in consumption results in a further reduction in the production levels.
These changes in production and consumption levels are taken into consideration when determining the total
indirect economic burden of the pandemic (express in terms of lost wages and corporate profits).

4.1.20 NET PRESENT VALUE OF ANTIVIRAL STOCKPILES

A health intervention of particular interest for pandemic planning is the benefit of antiviral stockpiles. The
economic benefit of an antiviral stock pile is evaluated using net present value (NPV) analysis. NPV is a standard
method of financial appraisal of long-term projects that compares the future discounted benefits to future
discounted costs. NPV is obtained by subtracting the sum of discounted costs from the sum of discounted future
benefits. This can be seen in the equation below:

S S
_ t _ t
NPV‘Z(Hr)t Z(1+r)t

Where,

O B; Represents the benefit incurred in period t.
0 C; Represents the costs incurred in period t.
O r Represents the discount rate used.”’®

The NPV of an antiviral stockpile was calculated from both a societal and government perspective. The future
benefit of an antiviral stockpile from a societal perspective is the average annual reduction in the economic burden
of a pandemic that can be attributed to the antiviral stockpile. The reduction in the economic burden was
determined by comparing the simulated indirect costs and direct health care costs of a pandemic with an antiviral
stockpile to a scenario without an antiviral stockpile. The benefit of an antiviral stockpile from a government
perspective is the average annual reduction in the taxation revenue impact and health care costs, paid by the
government, that can be attributed to the stockpile. Once again, this was determined by comparing simulated
total taxation revenue and health care costs with and without an antiviral stockpile.

277 James, S.; Sargent, T. The Economic Impact of an Influenza Pandemic, Working Paper 2007-04; Finance Canada;
December 12, 2006

278The rate of return used is the historic yield on zero coupon government of Canada bonds with terms of maturity
ranging from 0.25 years to 30 years.
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The cost of an antiviral stockpile from both a societal and government perspective is the present value of the cost
of purchasing the antiviral stockpile on hand in the current year of the pandemic. The antiviral stockpile on hand is
calculated as the sum of the stockpile on hand at the initial purchase price and the stockpile on hand at the expired
purchase price. The stockpile on hand at the initial purchase price was determined by multiplying size of the
antiviral stockpile by the price paid at that time for the medication. The stockpile on hand at the expired purchase
price is the quantity of antivirals purchased to replace medication that had expired in the previous period times a
discounted replacement price. The future price of antiviral medication is assumed to be subject to a 3% inflation
rate.
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APPENDIX: PANDEMIC PLANNING ASSUMPTIONS

Exhibit 121 Comparison of Key Planning Assumptions: Life at Risk® Infectious Disease Model against

Canadian Pandemic Influenza Plan

ORIGIN AND TIMING

Canadian Pandemic Infleuza Plan

Life at Risk® Infectious Disease Model

e  The next pandemic will first emerge outside of
Canada.

The simulation is assumed to begin during the
pandemic phase 6.

e The majority of new influenza strains emerge in Asia
where the close proximity of humans, poultry and
domestic pigs in farming communities facilitates
mingling and genetic exchange between human and
avian influenza viruses.

The model begins with the initial condition of 1
infectious case in US. The border crossings of
infected people are modeled as an international
travel. Such travel is assumed not to be affected
by the presence of the pandemic.

e The pandemic virus may arrive in Canada at any time
of year (i.e., potentially outside of the usual influenza
season in Canada)

The model assumes that the first infectious case
of pandemic virus in Canada occurs on January 1
2010

e The first peak of illness in Canada could occur within
2 to 4 months after the virus arrives in Canada. The
first peak in mortality is expected to be approximately
1 month after the peak in illness.

The first peak of illness will occur at
approximately 5 months. This is based on the
initial conditions of 1 infectious case introduced
on January 1, 2010. The peak in mortality occurs
approximately 25 days after the peak in
infections.

TYPE OF PANDEMIC IN CANADA

e Based on past pandemics, when the pandemic virus
arrives close to the usual annual influenza season in
temperate climates (November to April), the interval
from the arrival of the virus to the height of the
epidemic can be very short.

The pandemic starts on January 1, 2010. The time
from the introduction of the virus in Canada to
the height of the epidemic will depend upon the
number of infectious cases which are initially
introduced (arrival of the virus).

e A pandemic wave will sweep across Canada in 1-
2 months affecting multiple locations
simultaneously. This is based on analysis of the
spread of past pandemics including the 1918
pandemic.

The spread of the disease occurs across 37
independent (non-overlapping) regions of
Canada. The infection in all 37 regions peaks
within 1 to 2 months of each other.

e  The influenza pandemic will occur in two or more
waves. In any locality, the length of each wave of
illness will be 6 to 8 weeks. The pandemic will
last 12 to 18 months and more than one wave may
occur within a 12 month period.

The model considers only the first wave. It is
assumed that any subsequent waves would arrive
at a time when the production of vaccines may be
possible. At such time the role of antiviral drugs
remains uncertain.

Page | 222




EPIDEMIOLOGY

e The incubation period, period of communicability and
method of transmission for the novel strain will be
consistent with other known human influenza strains,

The incubation period, period of communicability
and method of transmission for the novel strain
will be consistent with a moderate pandemic from
1957/58.

e Incubation period: 1 to 3 days;

The current model considers incubation periods
of 1.5 to 3 days with a mean of 1.9 days

e  Period of communicability: 24 hours before to up
to 5 days after onset of illness (usually up to 3to 5
days in immunocompetent adults, up to 7 days in
young children);

The model considers periods of communicability
of up to 5 days (mean period 4.1 days).

e Method of transmission: large droplet and contact
(direct and indirect);

Direct and indirect contacts are considered.

e Role of airborne transmission is unclear;

Airborne transmission is not considered/

e Transmission by asymptomatic persons is
possible but it is more efficient when symptoms,
such as coughing, are present and viral shedding
is high (i.e. early in symptomatic period).

Asymptomatic cases are not considered within
the present model.

e The novel virus will be transmitted efficiently
from person to person resulting in large numbers
of people being infected, since there will be no
significant immunity to the new virus on a
population basis.

A sustained transmission of the new virus within
the Canadian population is assumed. The natural
immunity is taken to be 0%.

e Historical evidence suggests that in an entirely
susceptible population the average number of
secondary cases generated by a typical case of
influenza is 1.4 to 1.8 people (this is also known
as the “basic reproductive number, Ry”).

Preliminary calculations indicate R, to be
approximately 1.7.

e Interventions such as immunization, antiviral use,
infection control measures and public health
measures can affect this number.

The model shows that the use of antiviral drugs
can substantially decrease the overall attack rate
(and therefore the overall basic reproductive
number) in Canada.

e  The population will be less susceptible overall if
the new virus has circulated previously. For
example, the H2N2 virus which caused the 1957
pandemic circulated widely up until 1968,
therefore the population born prior to 1968 is
expected to have some residual immunity to this
particular strain.

No prior exposure to the virus is considered for
any members of the population .

e Theinitial clinical presentation will be consistent
with known human influenza strains.

The initial clinical presentation is assumed to be
consistent with that of known influenza strains
(particularly the strain responsible for the
1957/58 pandemic). No immunity is assumed for
this strain however (within the Canadian
population)
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SUB-CLINICAL INFECTION WILL OCCUR

Based on data from past pandemics, the current
U.K. plan assumption is that approximately 50%
of the infected population may be asymptomatic.

e  Asymptomatic cases are not considered
within the present model

The groups that are at high risk for complications
or poor outcomes due to annual influenza (as per
the National Advisory Committee on
Immunization influenza statement) will be at high
risk during the pandemic.

e  “Age dependant risks” of developing
complications (resulting in hospitalizations)
are considered within the current model.
33.4% of individuals will be infected by the
virus (over the course of the pandemic). This
represents the clinically ill infections. No
other infections are considered in the model.

The majority of the population (over 70%) will be
infected over the course of the pandemic, but only
15-35% of the population will become clinically
ill (i.e., there will be a relatively high rate of
asymptomatic infection).

e Asymptomatic cases are not considered
within the model. The model assumes a
33.4% attack rate in which people will
become ill.

For planning purposes assume that the majority of
cases will occur in the first wave.

e The model considers only the first wave. It is
assumed that any subsequent waves would
arrive at a time when the production of
vaccines may be possible. At such time the
role of antiviral drugs is uncertain.

If the overall clinical attack rate is 35%, assume
that 25% of the population will be clinically ill in

e  The current model is based upon a 33.4%
attack rate in which people will become

the first wave. clinically ill.
For a pandemic of mild to moderate severity (i.e., e The model considers a moderate level
consistent with the last 2 pandemics) and in the pandemic..

absence of any interventions (e.g., vaccine,
antivirals), of those who are clinically ill

Up to 50% of will seek outpatient care;

e  The model requires that up to 53% will
require outpatient or primary care (antiviral
treatment). This number is consistent with
the Ontario Health Plan for an Influenza
Pandemic (August 2008).

1% will be hospitalized and recover

o 0.7% will be hospitalized and recover

0.4% case mortality is used within the model

e 0.1736% case mortality is used in the model
based on US data

For a severe pandemic (in terms of health
impacts) and in the absence of any intervention,
of those who are clinically ill, up to 10% may be
hospitalized and 2% may die.

The model considers a moderate pandemic.

Individuals who recover from illness caused by
the pandemic strain will be immune to further
infection by that strain.

e Individuals who recover are assumed to be
100% immune to re-infection.
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ABSENTEEISM

The following assumptions and explanation have been
provided by the Department of Finance (federal),
Economic Analysis and Forecasting Division, based on
work completed as of September 2006.

During an outbreak in a specific area, it would be
appropriate for employers to plan for a total
workplace absenteeism rate of between 20% and
25% during the peak two-week period with lower
rates in the preceding and subsequent weeks. This
contrasts with average total absenteeism in a
normal winter of 8%. Peak absenteeism could be
expected to vary at the local level and by industry.
The health care industry is expected to experience
one of the highest absenteeism rates (see Table 1
below). Small work units in which employees
engage in a high degree of social interaction could
expect higher peak absenteeism than larger work
units with less social interaction.

Absenteeism is driven by three processes:
iliness (which has a peak rate of 5%), care
giving and prudence. The model predicts an
absenteeism rate (during the peak of the
pandemic) of over 20%. This estimate is in
agreement with the values proposed by the
CPIP.

RESPONSE

It is unlikely that an effective vaccine will be
available at the start of pandemic influenza
activity in Canada but it may be available for a
second wave.

It is assumed that vaccine will be available
for second wave.

Mass immunization campaigns will occur when
sufficient quantities of the new vaccine are
available; this will increase the demand for public
health human resources.

Response after first wave is not considered.

The use of antivirals to decrease the risk of
transmission from the first cases infected with a
novel virus and their contacts will be considered
as a strategy to contain or slow the spread of
novel viruses that have pandemic potential and
that are identified in Canada. The use of this
strategy will be limited to cases identified early
in the Pandemic Alert Period in Canada.
During the Pandemic Period, this strategy will
change to the nationally agreed upon strategy for
the pandemic period.

Use of antiviral drugs is based on TGAP
recommendations

Public health authorities will manage pandemic
vaccine supply when a pandemic vaccine is
available, as well as the supply and distribution of
antiviral drugs which are contained within the
National Antiviral Stockpile.

Response after first wave when a vaccine is
available is not considered.

The Pandemic Influenza Committee will provide
technical expertise during the pandemic period in
order to inform the national response and
facilitate consistency in response activities across
Canada.

A consistent pandemic response across 37
(independent) regions of Canada is assumed.
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ESTIMATED IMPACT OF AN INFLUENZA PANDEMIC ON CANADIANS

e During “normal” influenza epidemics that occur
almost every winter in North America, an average
of 10% to 25% of the population becomes ill
resulting in an average of 4,000 deaths and 20,000
hospitalizations. During severe influenza A
epidemics, 30% to 50% of the population may
become ill resulting in 6,000 to 8,000 deaths and
30,000 to 40,000 hospitalizations. The highest
rates of infection and clinical illness occur in
children but serious complications and death
occur mainly in the elderly.

e We consider age dependent infection rates
and hospitalization rates. A 33.4% attack rate
is assumed in the model.

e During a pandemic, historic data shows that over
70% of a population may become infected with
the novel virus and the age-specific morbidity and
mortality may be quite different from the annual
epidemics. During the 1918-1919 pandemic,
young adults had the highest mortality rates, with
nearly half of the influenza-related deaths
occurring among persons 20 to 40 years of age.

e We model moderate pandemic with no
asymptomatic cases and an attack rate of
33.4%. This attack rate is based on the data
collected during the moderate 1957/58
pandemic.

e During the 1957-1958 and 1968-1969 pandemics
in the United States, persons over 65 years of age
accounted for 36% and 48% of influenza-related
deaths respectively.

e Persons over 65 years of age accounted for
over 40% of all influenza-related deaths.

Based on the 1999 analysis using the Meltzer model,
during a pandemic of “mild to moderate” severity it is
estimated that:

e 4510 10.6 million Canadians would become
clinically ill such that they would be unable to
attend work or other activities for at least a half a
day (Table 2). This proportion, which represents
15% to 35% of the population, does not include
individuals who contract the virus and feel ill but
continue their usual activities.

During the course of the pandemic approximately 11.3
million Canadians (based on the 2010 Canadian
population) will become clinically ill. Those who are
ill are assumed no to be able to work until they
recover.

e Between 2.1 and 5.0 million people would require
outpatient care,

During the course of the pandemic approximately 6.1
million Canadians (based on the 2010 Canadian
population) would require outpatient care.

e Between 34 thousand and 138 thousand people
would be hospitalized and recover

The model shows (no antiviral or vaccine use) that
approximately 70,000 hospitalizations (as a direct
consequence of the pandemic) would take place
including those that die. Approximately 56,000 of
those who were hospitalized will recover.

e Between 11 thousand and 58 thousand people
would die in Canada during an influenza
pandemic (Table 2).

The model shows (no antiviral or vaccine use) that
approximately 16,000 deaths will result.
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Canadian Pandemic Influenza Plan

RiskAnalytica

Table 2 Estimated number of cases by outcome for a pandemic of mild to moderate
severity
Outcome (based on Canadian Population:30,301,180)

Attack Rate 15% Attack Rate 35%

Mean 5th 95th Mean 5th 95th
Number Percentile Percentile Number Percentile  Percentile
Death* 17,768 10544 24,954 41,459 24,603 58,227
Hospitalization 46,639 34,042 59,166 108,824 79,431 138,053
with recovery*
Outpatient 2,086,327 2,027 496 2,145282 4,868,097 4,730,825 5,005,657
Care
Il no formal 2,394,443 | 2,335,458 2,455,967 5587,035 5,449,401 5,730,591
care
TOTAL 4,545,177 | 4,407 545 4,685,464 10,605,415 10,284,265 10,932,623
* Note: Those who die in hospital are not counted in the “hospitalization with recovery”

outcome —

therefore the number hospitalized during a pandemic will be all of the “hospitalization with
recovery” group plus likely a large proportion of the fatal cases. Canadian estimates of
resource use for patients with these health outcomes and Canadian resource unit costs were
applied to provide an estimate of Canadian costs based on this American

Population 33,937,430
Attack Rate 33.40%
Death 16,432
Hospitalization with Recovery 56,492
QOutpatint Care 6,007,604
Il no formal Care 5,327,498
Total 11,335,102
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APPENDIX: PANDEMIC ADVISORY COMMITTEE

PANDEMIC ADVISORY COMMITTEE QUESTIONNAIRE

Questionnaire Context and Background

The following questionnaire was designed to develop a deeper understanding of the role of emergency
service providers (ESP) and/or healthcare workers (HCW) in the context of a pandemic. The questions were
compiled to gain insight into the key health and logistic states of these front line personnel to inform the
status quo or base model. In addition, the questions aimed to provide an understanding of the potential
changes that could be made to the status quo as a result of an intervention to inform the intervention
scenarios. The differences between the status quo and the intervention scenarios were then examined to
determine the value proposition associated with additional stockpiles for Canada’s HCWs and ESPs in the
event of a pandemic.

In order to model the dynamics of a pandemic and the impacts of intervention scenarios, the model
development process will consider historical data from the literature as well as frontline recommendations
informed by the experience of the chosen panel of subject matter experts in the fields of healthcare and/or
emergency response. The following questionnaire aims to use the insight, recommendations or direction on
relevant literature sources provided by these subject matter experts comprising the Pandemic Advisory
Committee.

For our purposes, ESPs are defined as those who provide in-hospital as well as out-of-hospital acute medical
care and transport to definitive care, to patients with illness and injury. In addition this group represents non-
medical emergency workers who indirectly aid in the in-hospital or out-of-hospital acute medical care and
transport to definitive care, to patients with illness or injury. This group includes ambulance services,
firemen, police officers, military and border patrol.

For our purposes, HCWs are defined as those who directly or indirectly provide in-hospital and out-of-
hospital acute medical care to patients with illness or injury. This group includes physicians, nurses,
respiratory therapists, pharmacists, hospital administrators, and staff.

Contact among people during a Pandemic

The contact among people and the frequency of contact are important dimensions of the spread of influenza.
A contact is defined as an act by means of which virus can be spread to another person. This can happen
through skin-to-skin contact such as a handshake or other physical contact. In addition it can be spread by
two-way conversation with three or more words in the physical presence of another person but no skin-to-
skin contact (a nonphysical contact).

The following group of questions considers contact among the general population and ESP or HCW:

1. What s the nature of your role in the provision of emergency and/or medical care today?
a. Inthe event of a pandemic
2. What groups of the general population do you interact with during the course of a typical day?
Approximately how many people? Under what circumstances?
a. Do you believe your rate of contact with people is typical of other members of the
general population?
b. What other ESP (emergency service providers) and/or HCW (health care workers) do
you come in contact with? Approximately how many? Under what circumstances?
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¢. Do you believe your rate of contact with other ESP and/or HCW is typical of other ESP
and/or HCW? Inside a hospital? Outside a hospital?
d. Are any ESP and/or HCW unique in the form or frequency of contact? i.e. pharmacists
3. Do you expect your working hours would change during a pandemic? How would they change?
4. Do you expect your place of work would change during a pandemic? How would it change?
5. How far do you travel during the course of your day?
a. Do you consider that to be typical of other ESP and/or HCW?
b. Do you expect that would change during a pandemic?
c. How would you expect the general population’s travel pattern and frequency to change
during a pandemic?

Contracting ‘the flu’

6. Do ESP and/or HCW get the flu more often than the general public?
7. When do ESP and/or HCW typically get the flu? Beginning, middle or end of the flu season?
8. What forms of protection do ESP and/or HCW use to reduce the likelihood on contracting the

flu?
9. What forms of protection do you think ESP and/or HCW would use in the event of a pandemic?
a. Are the forms of protection unique for certain groups of ESP and/or HCW?
10. How do ‘flu symptoms’ affect the rates at which people go to work or are absent?
a. Would you expect this to change during a pandemic?
11. How many sick days do people typically take during flu season?
a. How many sick days do ESP and/or HCW typically take during flu season?
12. Is the media effective in limiting the extent to which people travel, come in unprotected contact
or go into quarantine?
13. To what extent do you expect people to stay at home in quarantine?
a. To what extent can people be made to stay at home?

Seeking Treatment
14. When do people generally seek treatment? Before or after symptoms develop?
Provision of Care

15. How many patients do emergency room (ER) physicians see in the course of their shift? How
many hours is a typical shift?
a. Do you think ER physician working hours would change in the event of a pandemic?
How?
16. How many patients do general practitioners/family physicians see in the course of a day? How
many hours do they typically work in a day?
17. How long do you think it would take a physician to diagnose influenza associated with a
pandemic?
a. Inahospital or ER setting?
b. Inageneral practice physician’s office?
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18. How likely is it that a physician would misdiagnose a case of pandemic influenza during a low
alert phase? (H,M,L)
a. How likely is it that a physician would misdiagnose a case of pandemic influenza in
subsequent phases of a pandemic?
19. Who would replace ESP and/or HCW who become ill during a pandemic?

Provision of Care - During a Pandemic

20. Who would administer antivirals/vaccines during a pandemic?
21. What support personnel would be required to administer antivirals/vaccines during a
pandemic?
22. Would the administration of antivirals/vaccines during a pandemic take away from the ability
of physicians and support personnel to perform their usual tasks?
a. How would it affect physician capacity? Within a hospital? Outside a hospital?
b. How would it affect the capacity of others?
23. What portion of hospital based staff could be redirected to administer antivirals/vaccines
during a pandemic?
a. What portion of community based staff could be redirected to administer
antivirals/vaccines during a pandemic?
24. Is there a minimum level of capacity below which hospital could not effectively operate?
i.e. summer levels

Provision of Care - Administration of Antivirals and Vaccines during a Pandemic
25. What is the recommended dosing time for pre-exposure prophylaxis?

26. What is the recommended dosing time for post-exposure prophylaxis?
27. What would you expect the compliance of people taking a ‘course of antiviral medication’
during a pandemic?
a. Pre-exposure prophylaxis compliance
b. Post-exposure prophylaxis compliance
28. How do you expect antiviral medication to be available to HCW authorized to prescribe and
administer it?
a. Do you expect challenges with respect to availability outside urban areas?
29. How long do you expect it would take a person to see a health care worker authorized to
prescribe and administer antivirals?

Recommendations and Considerations

30. Are there any additional recommendations and/or considerations that you feel might be
relevant to the development of scenarios for pandemic planning?

Conclude interview
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PANDEMIC ADVISORY COMMITTEE QUESTIONNAIRE RESULTS

Contact among people during a Pandemic: Results

e Rates of contact for most HCWs and ESPs : 50 to 100 people a day, ranging from very sick to
completely healthy.

o There was consensus on rates of contact with people being higher than the general population.

e Rates of contact for HCWs in clinical settings tended to depend on nature of work. For example, frontline
intake staff would see every single patient coming in versus, someone working in a lab.

e Consensus on highest rates of contact for frontline emergency care providers, as applied to
our definition of HCWs and ESPs. Meaning, the highest rates of contact would be in an
emergency room setting, then an outpatient clinic and finally an in-patient ward.

e There was consensus on increase in work hours during the event of a pandemic for HCWs,
and most ESPs with the exception of contractually bound ESPs. For physicians, this would cap
at about 30 % at which point burn out could be expected.

e Reasons cited for increase in work hours ranged from increased volume of patients to
decreased movement of people and increased absenteeism.

e In terms of changes in place of work, most HCWs would find a change in work place
environments due to opening of flu centers and other outreach facilities. ESP results
inconclusive.

e General pattern of movement involved a 45 - 60 minute commute for most ESPs and HCWs s,
with results around changes to this travel pattern during a pandemic being inconclusive.

e There was consensus on travel patterns of general population. It was agreed that there would
be less movement, and people would tend to avoid unnecessary travel.

Contracting ‘the FLU’: Results

e There was consensus that ESPs and HCWs do not contract the flu more frequently than the general
population and they tend to contract it along similar general time frames as rest of population.

e The forms of protection against contracting the flu were listed as: gloves, fit tested N-95 masks,
respirators, lab coats, needle stick precautions, hand washing campaigns throughout hospitals,
vaccines, antivirals and isolation in the event that vaccination or antiviral prophylaxis was not an
option.

® Proper sleep and nutrition were also listed as important precautions for shift workers.

e There was consensus on employing a multi tiered system of protection involving all or a combination
of the above mentioned.

e [t was noted that seasonal influenza vaccination was offered but not required/mandatory for most
ESPs and HCWs

® Unique forms of protection included bunker gear/ self contained breathing units.

e  While flu symptoms tended not to keep most ESPs and HCWs at home, an increase in absenteeism
was expected during the event of a pandemic.

e [twas found that ESPs and HCWs tended to take fewer sick days than the general population.

® Most SMEs agreed that the media was effective in directing the general population’s travel patterns
and rates of unprotected contact or quarantine.

e ESPs and HCWs would tend to rely on the hospitals and their associations/ networks for information,
as opposed to the media.

e In terms of compliance to staying at home during quarantine, there was consensus on early
compliance (in primary stages), with an expected drop over time. Compliance was also expected to
be affected by season and availability of sources of entertainment at home base.
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® It was further found that this compliance would be hard to monitor, and people could not be made to
comply, unless there were legislation provisions in place to ensure this.
e Isolation might not work due to large volume during a pandemic situation.

Seeking Treatment: Results

e Consensuses on people (the general population as well as ESPs and HCWs) seeking treatment after
symptoms develop.

e There was some indication of some people seeking treatment in the face of perceived symptoms in a
high alert phase of a pandemic.

Provision of Care: Results

e Consensus was established for emergency room physicians as well as general practitioners,
experiencing an increase of work hours in the event of a pandemic by approximately 30% beyond
which burn out would be expected.

e  The number of people being seen by each type of physician would also increase.

e Diagnosis is expected to be approximately 80% accurate. There may be a delay in some cases as a
result of delay in full symptom onset. However, it is not expected to be more than a few hours.

e There is some risk of under diagnosis and/ or delayed diagnosis in a low alert phase.

¢ In subsequent phases of a pandemic, it is expected that may be a risk of over diagnosis, however, it is
not likely to be missed in high alert phases due to a more stringent list of criteria for diagnosis by that
point.

e While it was established that physicians are hard to replace, it is expected that in dire need some
tasks could be redirected to medical students (depending on year of study), retirees, volunteers and
possibly veterinarians.

e ESPsreported a call back system/ calling in off duty staff.

Provision of Care — (During a Pandemic) Results

e It was established that physicians or nurses would administer the required antivirals/ vaccines to
the general population.

e For administering to HCWs and ESPs, it would be occupational health nurses.

e Interms of oral antivirals, pharmacists would be able to administer as well.

e It was found that clinic days could be set up at ESP’s place of work, where employees could receive
prophylaxis.

e Support personnel required around administering antivirals/vaccines would include: nurses trained
for contra indications, security staff, data analysts epidemiologists for recording public health info,
transportation staff, traffic control, housekeeping, clerical/admin staff, staff to keep track of
consumables such as paper, syringes etc.

e There was consensus that administration duties would pull staff (physicians as well as nurses) from
their typical daily tasks.

e There was no conclusive answer for the portions of hospital staff that could be redirected to
administer antivirals/ vaccines during a pandemic.

e There was no conclusive answer to redirecting community based staff, as they are not authorized to
administer.

e The minimum level of capacity below which a hospital may be unable to effectively operate is
unknown due to an absence of a standard of care across the provinces and across Canada, against
which something like this might be measured.
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Provision of Care — (Administration of Antivirals & Vaccines during Pandemic): Results

o No disagreement on recommended dosing for either pre or post exposure prophylaxis.

e Compliance had consensus as well. Again it was expected however, as seen in the case of compliance
with quarantine protocol, that compliance would be high at first, but there is a risk of reduction as
time elapses.

e Post-exposure prophylaxis compliance is considered more likely than pre-exposure prophylaxis and
less affected by time lapse.

e Availability of antiviral medication to ESPs and HCWs would depend on stockpiling by hospitals, and
Public Health, which did not seem to be a concern for urban centers, but was ambiguous for rural
areas, or smaller communities.

e In fact there was consensus on rural availability posing a significant challenge throughout the health
care and emergency service provider communities.

e There was no consensus on an actual number with respect to when an individual might get to see an
HCW that can prescribe or administer antivirals. Confounding variables ranged from individuals’
location, phase of pandemic, presence of hospital stockpiles as well as individual exposure and/or
preference.

Additional Recommendations and/or Considerations from PAC Members:
Participant feedback:

o Need for a General Disaster plan, without which a pandemic plan would fail. A general plan with a
niche pandemic plan would be our best bet.

e Isolation of patients in the health care setting may not work due to large patient volume during a
pandemic situation.

e The efficacy of an antiviral strategy is unknown, and won’t be known until a pandemic actually hits.

e HCW education is very important in order to provide them incentives to plan for disaster readiness.

Rural communities and vulnerable populations are an area of concern, in terms their higher rates of

susceptibility to upper respiratory infections, and lower access to health care. This further affects the rates of
exposure of ESPs.
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