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During this COVID-19 pandemic, imported cases have played 

he role of triggering outbreaks in their arrival city and exported 

ases are used to infer the infection risk in their departure city 

 Imai et al., 2020 ; Menkir et al., 2021 ). Hong Kong, as a hub of

nternational travel, faced this situation in particular. However, we 

rgue that in the current phase of the pandemic, the role of ex- 

orted cases in inferring the infection risk in their departure city 

oses its power; we use Hong Kong, an international travel hub, 

s an example. We collected exported cases of Hong Kong from 

arch 2020 to November 2021 from online sources ( Department 

f Health HKSAR, 2021a; 2021b ). The data revealed an anoma- 

ous discrepancy in the trend of monthly Hong Kong exported 

ases compared with the local epidemic severity since April 2021 

supplementary Figure S1). From Figure 1 , the aberrant incon- 

istency can also be observed with respect to the monthly ex- 

ort ratio of airport and the overall ratio, which raised our atten- 

ion( Department of Health HKSAR, 2021a; 2021b; Immigration De- 

artment HKSAR, 2021 ). With further analysis, we conclude that 

hese exported cases reflect the infection risk on their trips, rather 

han locally when the pandemic in the departure city is well 

ontrolled. 

Considering the whole 21-month observation period, the 

umber of exported cases and departure population by road 
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as demonstrated a positive and significant correlation (r = 0.78, 

 = 3.251e-05), whereas the correlation is not significant in the 

ravel-by-air group. Because people leaving by air have a much 

ider destination range than people leaving by road whose target 

s Mainland China or Macao, places with a strict COVID-19 preven- 

ion policy, the data of export cases by air may suffer from un- 

erreporting. This inaccuracy may be the leading factor contribut- 

ng to the insignificance shown in the Export and Departure cor- 

elation test when the data by road and air are added together. 

herefore, 2 multiple linear regression models are derived from the 

verland data only, and then used to estimate the true monthly 

xported cases of airport. To clarify, recorded exported cases are 

efined as those who left from Hong Kong and were confirmed 

n the following 21 days, which is close to the 99th percentile of 

he incubation period reported by some studies ( Qin et al., 2020 ; 

houib et al., 2021 ). True exported cases are defined as those who 

eft from Hong Kong after being infected locally and were con- 

rmed outside Hong Kong. The former model only includes local 

ases and outward passenger traffic statistics as regressors. The 

ther includes interaction but drops the term of local cases be- 

ause it is not significant after adding the interaction term. Both 

odels are significant overall, with the p value less than 0.01. The 

econd model performs slightly better in terms of correlation, rela- 

ive SE, and F statistic. As shown in Figure 2 , the prediction results

f the 2 models have a similar trend. Before April 2021, prediction 

esults capture the volatility of recorded monthly airport exported 

ases most of the time. Nevertheless, from April 2021 to Septem- 

er 2021, there is an evident gap between them. This implies that 

hese recorded exported cases contracted the virus during travel or 

t their destinations, rather than being infected locally. More de- 
iety for Infectious Diseases. This is an open access article under the CC BY-NC-ND 
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Figure 1. The black, green, red, and blue lines represent monthly exported ratio of Hong Kong, monthly exported ratio of Airport, monthly exported ratio of Shenzhen Bay& 

HZMB, and number of monthly local cases, respectively. 

Figure 2. The red, green, and blue lines represent recorded monthly exported cases via airport, prediction results of 2 models (without and with interaction), respectively. 
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ails about the correlation analysis and multiple linear regression 

re shown in supplementary Figures S2-S5. 

Another supporting evidence is that after each exported case 

as reported, the Hong Kong government implemented manda- 

ory COVID-19 tests on people who might have been in contact 

ith patients during their incubation period, such as those who 

ad visited the same building, but no corresponding local cases 

ere found. Furthermore, the data of Hong Kong exported cases 

lso have some implications for strategies to enhance the control 

f COVID-19. First, from supplementary Figure S6, nearly all time 

ntervals (from the departure date to the confirmation date) of 

xported cases are less than 14 days, which affirms the rational- 

ty of the 14-day quarantine policy. In addition, more than 60% 

f the time interval is within 3 days, which implies that a re- 

est of COVID-19 on the third day of quarantine would be helpful. 

econd, we would recommend that stringent epidemic prevention 

easures should be taken by customs and cross-border transport. 

implifying the exit and entry procedures may also help reduce 

he risk of infection because it shortens the waiting time when 

ravelers are likely to take off their masks for food or water, or to 

ather to chat. In addition, travelers are also highly recommended 

o stay alert to COVID-19 and keep good personal hygiene during 
ravel. 
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