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Additional file 2 — Mathematical description of derived quantities

The number of symptomatic infections at time t, ISick(t), are given in equation (??).

Similarly, the number of asymptomatic cases is given by

IAsympt(t) = (1− fSick)

nI∑

k=1

Ik(t). (1)

The number of cases in quarantine wards and home isolation are given by equations

(??) and (??), respectively.

For public-health management, the numbers of cases that lead to medical con-

sultations or to hospitalization are important. CovidSIM assumes that a fraction

fMC of individuals in the final infectious period with symptomatic infections seeks

medical help. The number of individuals at time t seeking medical help is, thus,

IMC(t) = fMCfSick

nI∑

k=1

Ik(t). (2)

Similarly, a fraction fHosp of symptomatic cases are hospitalized, so that their total

number at time t is

IHosp(t) = fHospfSick

nI∑

k=1

Ik(t). (3)

Furthermore, a fraction fICU of hospitalized individuals need treatment at ICUs, so

that the number of these patients is

IICU(t) = fICUfHospfSick

nI∑

k=1

Ik(t). (4)

The cumulative number of new infections occurring in the time interval from t1

to t2 is

NInf(t1, t2) =

t2∫

t1

S(t)

N

(
(
1− pDist(t)

)(
βP (t) + βI(t)IEff(t)

)
+ λExt

)
dt. (5)

Similarly, the number of symptomatic infections occurring between times t1 and t2

is derived by

NSick(t1, t2) =

t2∫

t1

fSickϕPnP
(t)dt. (6)
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Following the same logic, the cumulative numbers of medical consultations or of

hospitalizations and ICU admissions between time t1 and t2 are, respectively,

NCons(t1, t2) =

t2∫

t1

fSickfConsultϕPnP
(t)dt, (7)

NHosp(t1, t2) =

t2∫

t1

fSickfHospϕPnP
(t)dt, (8)

and

NICU(t1, t2) =

t2∫

t1

fSickfHospfICUϕPnP
(t)dt. (9)

Finally, the number of deaths occurring in the time interval [t1, t2] is

NDeath(t1, t2) =

t2∫

t1

fSickfDeadγInI
(t)dt. (10)


