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Short Report

The COVID-19 pandemic has a high mortality that varies 
between countries. The differences in mortality rates seem to 
be higher in higher income countries compared with lower 
and middle-income countries (World Health Organization 
reports). There may be a number of reasons for this including 
case definitions used and reporting and testing rates. The rea-
son for the difference is not understood. In this article, we 
have tried to explain that poor ventilation and subsequent 
buildup of high viral load could be a reason for such a drastic 
difference in mortality rates among these 2 groups of 
countries.

Liu et al1 published their results in Lancet Infect Diseases, 
March 2020, that the mean viral load of severe cases was 
around 60 times higher than that of mild cases. They calcu-
lated the viral load by Δct method. Chung-Ming Chu et al 
published in CMAJ in 2004 their data of 32 patients demon-
strating the evidence that higher initial viral load in the naso-
pharyngeal specimen was independently associated with 
worse prognosis in SARS.2 These studies suggest an associa-
tion of high viral load in nasal cavity and nasopharynx with 
the severity of the disease.

Role of Ventilation in Controlling 
Airborne Transmission

Airborne transmission plays a crucial role in the spread of 
the virus. This route of transmission has also been recently 

acknowledged by international agencies including the World 
Health Organization, China National Health Commission, 
and Japanese authorities. Ventilation is considered to be an 
important determinant in the transmission of airborne infec-
tions. This fact was reiterated by the SARS outbreak in 
2003.3 In a review article by Morawska and Cao,4 it was 
emphasized that the airborne transmission route of SARS-
CoV-2 has been underplayed so far. The authors stressed on 
the role of increasing ventilation rate using natural ventila-
tion, avoiding air recirculation, avoiding staying in another 
person’s direct air flow, and reducing the number of people 
sharing the same room. The absence of efficient fresh air 
ventilation in the homes, offices, and hospitals leads to 
enhanced risk of transmission of viruses including SARS, 
SARS-CoV-2. This appears to be the key factor determining 
the cumulative viral load in the nasal cavity and nasophar-
ynx of the people living or working in poorly ventilated 
closed spaces.
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Abstract
There is a huge disparity between the mortality from COVID-19 in developed Western countries and developing Asian 
countries. Low viral load in the nasal cavity due to open air ventilation is a plausible reason for this difference. The transmission 
of SARS-CoV-2 occurs through respiratory droplets and fomites. There is ample evidence that the virus is airborne as well. 
The biggest factor in the transmission of SARS-C-V-2 are asymptomatic or paucisymptomatic carriers. Lack of open air 
ventilation is a major compounding factor as the virus remains in the environment, especially on fomites, leading to regular 
and repeated exposure to the virus. As a result, people living in developed countries tend to build up high viral load in their 
nasal cavity and nasopharynx. Studies have clearly shown that the severity of COVID-19 is directly proportional to the viral 
load harbored in the upper respiratory tract. These factors indicate a strong association between high viral load and poor 
ventilation, which, in turn, leads to high mortality from COVID-19 in developed Western nations.
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Our review of literature suggests that many people liv-
ing in higher income countries spend more time indoors 
(offices and homes) often in centrally heated or air-condi-
tioned premises where they could be exposed to a higher 
viral load. This is especially true if there are asymptom-
atic COVID-19-infected individuals in the immediate 
environment. Under these conditions, the virus may per-
sist in respiratory droplets or in the environment for a long 
time. This may further lead to a continuous and regular 
exposure on daily basis that could result in a higher viral 
load in the nasal cavity and nasopharynx. This high viral 
load is responsible for the development of severe respira-
tory disease including acute respiratory distress syndrome 
and increase the mortality risk. By contrast, people in 
low-income countries (south and southeast Asian coun-
tries) are not exposed to such viral concentrations due to 
their traditional lifestyle of residing in homes and working 
in offices with open air ventilation (partly due to lack of 
resources). For this reason, the viral load in the nasal cav-
ity and the nasopharynx could be lower and result in a less 
severe disease. We believe that this is a hypothesis worth 
exploring further.
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