
As of 30 July 2020, coronavirus disease 2019 (COVID-19) has 
caused over 17 million infections and resulted in 667,000 deaths 
worldwide1. Healthcare workers (HCW) as the frontliners face 
occupational health risk of becoming infected with the disease. HCW 
infection also negatively affect responses of national healthcare 
systems towards the pandemic.

Knowledge on the case infection rate (CIR) of HCW remains scarce. 
This study aims to assess the risk of HCW COVID-19 infection for 
each country and to estimate the current global HCW infection rate.

More than 550 online news and literature up to 30 June 2020 were 
assessed to establish a model for observed HCW infection of 
COVID-19 globally. The respective total COVID-19 cases for those 
countries were cited based on the reporting date for HCW infection. 
Finally, the observed HCW infection and respective total COVID-19 
cases from 137 countries were included in the final analysis and 
modelling. 

Table 1: COVID-19 CIR of HCW and log(HCW infection). Mean 
CIR for HCW was found to be 7.9%. Significantly higher CIR was 
seen in the Europe region (p=0.001). Log-transformed HCW 
infection was significantly associated with region, income group2 
and COVID-19 severity rating3 (p<0.05). 
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The risk of HCW infection is assessed using a log-linear model. The 
log-transformed HCW infection and total COVID-19 cases shows 
highly significant linear correlation (R=0.823, 95% CI: 0.761,0.871, 
R2=0.679, p<0.0001) (Figure 1(b)).

Percent residual (PR) between observed and expected log-
transformed cases were calculated for the estimation of risk for 
HCW infection (Figure 1(c)).  

Assuming the correlation between log-transformed HCW infection 
and total COVID-19 cases was consistent across different pandemic 
phases, the log-linear model was then used to estimate the current 
HCW infection rate (as of 25 July 2020).

Table 2: Risk of HCW infection according to region, income 
status and severity rating. Higher risk of HCW infection were 
observed in most European countries (p<0.001); as well as high 
and upper middle income countries (p=0.033). Majority of the 
countries with lower risk for HCW infection are from Africa (29%) 
(Figure 1(c)).

Table 3: Parameter estimates for unadjusted and adjusted log-
linear models to estimate the current global HCW infection rate 
(based on total COVID-19 cases from 209 countries). Income 
group was excluded as most European countries are high income 
countries. The unadjusted model estimated the global HCW 
infection rate to be 5.2% (95% CI: 1.8%, 12.8%). The adjusted 
model for regional and severity estimated the global HCW infection 
rate to be 5.7% (95% CI: 0.7%, 20.8%).

Our estimation of HCW infection rate appears to be much lower than the 10% reported by the World Health Organization4. It is also much 
lower than the infection rate of HCW of Severe Acute Respiratory Syndrome (SARS) back in 2003, which was 20%5.

This is the first study that estimates the global HCW infection rate of COVID-19 based on reported figures from 137 countries. Discrepancy 
with real figure may occur as official statistics are not available for certain countries. Definition of healthcare workers also differs from country 
to country. 

HCW are essential in COVID-19 pandemic preparedness and response. Stringent measures must be taken to prevent HCW infections and to 
enhance coordination of public health response.
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Background

Figure 1: (a) Density distribution 
o f  HCW in fec t ion  and to ta l 
COVID-19 cases before and after 
log-transformation

(b) Correlat ion between log-
transformed HCW infection and 
total COVID-19 cases.

(c) Countries with higher and 
lower risk for HCW infection (only 
countries with PR values >±1SD 
are presented).
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