Investigation of efficiency of mask wearing during COVID-19 outbreak
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Abstract Problem description Conclusions
A lot of iInterventions have been iIntroduced by In epidemic theory the basic reproduction number R, Is the main parameter which describes disease spread. R, Is defined _ _ _ _ _
countries to control and prevent COVID-19 epidemic. as the average number of people that one infected person can infect. If R, < 1 the infection will eliminate. In order to * The investigated 3 different types of Interventions
Case isolation and identification of contacts are an analyze the effect of 3 different interventions (case isolation, contact tracing, mask wearlng) on the epidemic spread we (case Isolation, contact tracing and mask wearing)
essential part of these control measures. If used a stochastic model, that is a branching process. _ tocubation period | | are enough to control the new COVID-19 outbreak.
infectiousness starts before the symptoms onset, like We consider 3 scenarios for masks wearing: pasian Ao B Symploms Ainfcts oaed it * In some scenarios, case Isolation together with
with  COVID-19, then the controlling outbreak 1) Mask prevents spreading and infected person s ¢ R contact tracing are not enough to control the
through contact tracing and case isolation Is more wears it only after onset of symptoms:; _ . f)i)lrea_d of tr]:e dlsekase Wllth'bn S.H}Och(Sj (F1g. f"S);c
difficult and requires additional interventions, for 2) Mask prevents spreading and all (infected and | Infected .o O Symptoms -+ Isolated caring Or Masiks ogy y Ihn ecte peopﬁ? arer
example, masks wearing. There are various suscepted) people wear masks: e | C $ O t”nelr_symptorrll_onsSet oesn’t Nave strong errect on
approaches to the mask using during the epidemic and, 3) Mask prevents spreading and protects healthy it - » . t}? situation (Fig. h). anificant] n f
therefore, they can have different effects on the persons from getting infection, and all people o [B] Ve g o - © outcomes change signiticantly when a
disease transmission preventing. wear masks. infected - Not Infecte people wear masks. For all 3 considered
Fig. 1. Scenario example for simulated branching process WIIF F [ vesk probabllltles of masks wearing the 100% contacts
tracing can lead to more than 90% probability of
. . the outbreak control (Fig. 6-7). If we consider an
Dlscuss!on | | RESU“S e O almost ideal case — when 90% of people wear
For- each Slm-lJlathn WE eStlmate the mean -Value of RO >0 | | | | | ' ' - :\gg?O;L;aizzvﬂena;;ﬂ)babmw o | masks — the control of the outbreak occurs
which here Is called effective reproduction number : ~Sotmaskweatngprbaty | e oo -- immediately (Fig. 7).

Rerr. When only isolation and contact tracing are
assumed, R.rr decreases but only 100% probability
of tracing brings median value of R.sfto 1, which
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means that a disease is just stable — without growing B - prevent over a longer period of time.

or dropping. If we consider third scenario for mask |

wearing, then the median value of the effective | = _
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relatively fast. Fig. 2. Median value of R, . Different initial R, Fig. 3. Median value of R, (initial Ry = 2.5). Mask Fig. 4. A large impact of the number of initial cases on the Refe rences

For this model outbre_ak control was alsp sfimu_lated. . | | (V\.”thou.t maslk wealrlng)l | | 100%preverlns splreadlr?g anq protlects from glettlngl mfec,Ttlon - probability of échle\(lng clontroll (|n|tI|aI RO._ 2'.5) [1] World Health Organiza’[ion_ (2020). Advice on the
An outbreak was defined as controlled It it did not wascwoaing || et weatg oty (- use of masks in the context of COVID-19: interim
exceed In total 5000 cases in 3 months and no new o] — o guidance, 5 June 2020. World Health Organization.
cases were found in the following month. Mask using gg; I o | Mask woarin WHO/2019-nCoVv/IPC Masks/2020.4

only after symptoms onset is not very efficient to
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spreading and it is worn only after symptom onset prevents spreading and all people wear masks protects from both sides and all people wear masks M 400 001 )
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