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ABSTRACT 

The SARS-COV-2 pandemic, causing COVID-19 had a specific pattern of spread in Bulgaria 

during several waves from 15.06.2020 to 31.03.2021. The measures, which the health authorities 

took to prevent the spread in the kindergarten and schools, combined with several other factors, 

specific for Bulgaria made them the main driver of the pandemic. In this article we propose 

heuristic framework as a strategy for health risk management, based on the properties of the 

virus and the properties of children’s immune system. 
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INTRODUCTION 

The coronavirus SARS-COV-2 virus has a number of features that have caused a pandemic and 

posed a challenge to health authorities around the world, who must manage the risk of its spread 

with all its consequences, in the short and long term. We define the main health risk as the 

number of children infected; a secondary risk is the number of hidden infections, not uncovered 

by testing. 

 



https://www.acseusa.org/journal/index.php/aijbls              American International Journal of Biology and Life Sciences            Vol. 3, No. 1; 2021 

41 

IDENTIFICATION OF HEALTH RISKS 

There are two types or health risk causes – created by human behavior and by the characteristics 

of the pathogen. Risks, created by human behavior are due to lack of information. Unlike 

probability one cannot assume symmetry of risks due to lack of information, but has to assume 

that risks are inversely proportional to the amount of information people have. Risks are 

measured with expectation, not probability, which is probability times payoff and payoff is 

asymmetrical – the price of preventative actions against risks which do not come to realization is 

finite, while the price of the realized risks without prevention is potentially infinite (pandemics 

are existential treat to humanity) (Siegenfeld et al., 2020). 

 Risks, cause by lack of information are manifested by human behavior – delayed 

reactions to pandemic treats; improper measures taken (assuming for example symptomatic 

transmission as default while SARS-COV-2 relies on asymptomatic and presymptomatic 

transmission as main drivers), lack of compliance from the public without enforcement; lack of 

information who is infected leading directly to increased prevalence and mortality; lack of 

information for long term health effects for the younger that leads directly to more risky 

behavior; lack of basic knowledge in biology and critical thinking that leads to vaccine 

skepticism (Kault, 2020). Government actions, related to concealing the actual mortality directly 

increase the pandemic risk, prevalence and mortality from the disease. 

 Risks caused by the virus itself – superspreading , asymptomatic transmission, aerosol 

transmission, long incubation period, long sickness and hospital treatment period, chemical 

stability of the virus, transmissibility, mutation rates (Kault, 2020).   

 Superspreading creates risk of extremely high effective reproductive number before any 

measures are taken, interaction analogous to unstable nuclear division and atomic bombs 

for supercritical mass of Uranium-235 and describable with the same branching process.  

 Asymptomatic transmission creates two types of risks – one is from the lack of 

information for the spread and thus lack of controllability of the pandemic, rendering 

other measures ineffective; the other is the health risk for asymptomatic individuals to 

develop sudden health deterioration due to lack of treatment and the presence of blood 

cloths that can lead to pulmonary embolism and death or long Covid issues. Not knowing 

who is sick due to lack of symptoms directly increases mortality.  

 Aerosol transmission enables the superspreading of the virus and also makes all soft 

measures like 3 feet rules, helmets and hand washing ineffective. A single person 

infected 500 people in a temple in South Korea (and there are many more such cases), 

which is impossible to be done just by coughing and sneezing (Greenhalgh et al., 2021). 

 The long incubation period decreases controllability of the pandemic, increases the 

pandemic duration and thus economic and psychological burden; it decreases confidence 

in the effect of pandemic measures due to the long delay between imposing them and the 

observed effect on the growth of cases. 

 The long sickness period increases the risk of overburdening the healthcare system which 

leads to increased mortality. 

 The chemical stability of the virus (1) (Fig. 1) decreases the seasonality of the pandemic 

and allows spreading in summer, which allows the virus to mutate and adapt to the 

selective pressure from the large number of people with naturally acquired immunity 

(Relman, 2020). 

 The mutation rate of the virus although lower than the rates of influenza viruses is high 

enough to allow the appearance of multiple variants that evade natural immunity, thus 
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prolonging the pandemic. 

 

 
Figure 1. Exponential model for SARS-COV-2 viability as a function of temperature 

                       (1) 

 

HEURISTIC FRAMEWORK FOR RISK MANAGEMENT 

All different characteristics impose different risks that require different measures. 

Superspreading events requires limiting of large gatherings to drive the effective reproductive 

number down – limiting the class size and the number of classes in schools as example. 

Asymptomatic transmission requires high frequency proactive testing and backwards contact 

tracing together with isolation for the infected (Fouzas, 2021). The high proportion of 

asymptomatic children and the lower antigen test sensitivity for asymptomatic cases together 

impose thee need to quarantine and isolate all contacts together with all members of the 

household. Masks, air ventilation and shorter duration of class hours is needed to battle aerosol 

transmission.  

 The complexity of the models needed to address with single point estimates all risks 

including behavioral ones is such, that in order the policy of risk management to be effective 

under rapidly changing circumstances, a much more flexible approach is needed. The heuristic 

framework we propose uses the ordinality of risks taken from qualitative assessment of 

epidemiological models to prioritize them and to propose a general strategy for imposing 

measures by addressing risks independently and simultaneously. Several different heuristic rules 

are proposed, together with an overall heuristic for the implementation of different policies that 

reflect them. We propose a subset of high priority risks – asymptomatic transmission, aerosol 

transmission and long incubation period for which complex measure are needed (superspreading 

needs only group size reduction). We give measurable parameters through which they are 

directly or indirectly expressed – number, duration and intensity of contacts. We assess which of 

the measurable parameters are controllable in kindergarten, school and university settings and 
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which are not. We give an example of policy implementation, following the heuristic framework. 

 

CONCLUSION 

The novel coronavirus pandemic imposes unique challenges for containment due to several 

different pathogen characteristics and human behavior.  Fairly complex epidemiological models 

failed to predict its development, or to control risk of spreading at educational facilities such as 

the University of Chicago [https://www.quantamagazine.org/the-hard-lessons-of-modeling-the-

coronavirus-pandemic-20210128/]. The complexity of the combined pathogen and human 

behavior needs a flexible and adaptive approach, which for practical purposes is necessary to be 

heuristic. We propose such heuristic framework, tailored to educational facilities, which can 

easily be applied to other environments due to its agility and generality. Good judgement and the 

following of few simple rules is necessary in order to implement a successful strategy to control 

the spread of the virus. 
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