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INTRODUCTION
Th e outbreak of the 2019 novel Coronavirus Diseases (COVID-19) 

caused by SARS-CoV-2 has challenged the global health governance 
[1,2]. In particular, people raise grave concerns about the COVID-19 
epidemic in the US [2], where newly confi rmed COVID-19 cases 
therein have dramatically increased since March 15 and cumulative 
cases have been over 210,000 as of April 2 [3]. In our earlier report 
in mid-March [4], crude fatality ratio analysis showed that the 
COVID-19 outbreaks in the US were similar to Hubei Province and 
its capital Wuhan City (the epicenter of the COVID-19 outbreak 
in China [5]. Here, we evaluated the COVID-19 outbreaks in the 
US by comparing its hospitalization level and the level of positive 
COVID-19 tests with Hubei Province and found that the former is 
even more severe than the latter.

METHODS
Data source for analysis

Th e data of COVID-19 testing density as of March 31 were 
obtained from One World in Data (https://ourworldindata.org/
grapher/covid19-tests-per-million-people). Positive, negative, and 
hospitalized cases in the US and all the states as of March 31 were 
downloaded from the website of COVDI-19 Tracking Project (https://
covidtracking.com/api/). Data of Hubei COVID-19 patients were 
collected form the website of Hubei Provincial Health Commission 
(http://wjw.hubei.gov.cn/fb jd/dtyw/). Recovered patients of the US 
over time were collected from the COVID-19 data site of worldometer 
(https://www.worldometers.info/coronavirus/country/us/).

 ABSTRACT
People raise grave concerns about the COVID-19 outbreak in the United States. Here we show that the COVID-19 outbreak in the 

US is more severe than in Hubei, epicenter of the outbreak in China. First, hospitalization level of patients in the US is much lower than 
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Figure 1: Comparison of hospitalization levels of COVID-19 patients between US and Hubei.
(A, C) Hospitalization levels of COVID-19 patients in the US (panel A) and Hubei (panel C) over time by referring to both active cases and total cases. (B) 
Hospitalization levels of COVID-19 patients (as of March 31) in US states (for other states, refer to Table S1). (D) Ratios of severe and critical COVDI-19 patients 
in Hubei over time by referring to both active cases and total cases. 
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Figure 2: Comparison of the levels of COVID-19 positive tests between US and Hubei.
(A) Comparison of COVID-19 testing density (per million people) between US and other typical countries/regions. Test density of the US was plotted over time. (B) 
Levels of positive results among total COVID-19 tests in the US and typical state (the upper part) and in Hubei (the lower part) over time. (C) Difference analysis 
of the levels of positive COVID-19 tests between US states and Hubei using SPSS software with ANOVA algorithm. Levels in a period of 7-day, i.e., 25-31 March 
for US states and 9-15 February for Hubei, were plotted as mean ± SD at 95% CI (in the black box), with median being shown as short lines. Signifi cance levels 
(p value) for all the pairs are shown in table S2. P values larger than 0.05 between US states and Hubei are colored in red, indicating no signifi cant difference 
(i.e., somehow being similar to each other) and the relative severity of the epidemic therein like Hubei. China-Guangdong was included for comparison due to an 
extremely low level of positive COVID-19 tests (0.14%) [8]. 

Statistical analysis

Diff erence analysis of the levels of positive COVID-19 tests 
between US states and Hubei using SPSS soft ware with ANOVA 
algorithm.

RESULTS
Hospitalization level of COVID-19 patients in US is much 
lower than that in Hubei

When looking at the data released by the COVID Tracking Project 
[6], we surprisingly found that hospitalized patients are much less 
than the cumulative COVID-19 cases with respect to the US or each 
state of the country (for detail, refer to S1.xlsx). Quantitative analysis 
revealed that along the development of the outbreak in late March 
the nationwide hospitalization level was increased from 8% to 15% 
(Figure 1A) and the level in New York State was elevated from 15% to 

20% (Figure S1). Regarding other states, hospitalization levels ranged 
from 5%-25% on March 31 (Figure 1B and Table S1). In contrast, 
the hospitalization level in Hubei was nearly 100% around January 
31 and kept above 85% even if the active COVID-19 cases reached 
a maximum of 44,000 around February 18 (Figure 1C). Notably, 
we observed that the ratio of severe and critical COVID-19 patients 
among active cases in Hubei varied from 15-30% (Figure 1D), which 
is comparable with the hospitalization levels in US states (Figure 1A, 
1B and Table S1). In view of these observations, it appears that in 
the US only severe and critical patients are hospitalized while mild 
patients may not.

Levels of COVID-19 positive tests in the most aff ected 
states of US are comparable with that in Hubei

COVID-19 testing capacity in the US has been widely criticized 
[7]. Fortunately, the testing density (per million people) in the US has 
been improved since middle March (Figure 2A) and even surpassed 
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Guangdong Province, China, where a total of 1353 COVID-19 cases 
have reported as of March 13 among a population of 113 millions. 
Nevertheless, the levels of positive COVID-19 tests in US states varied 
from 3-40% [6], much higher than that in Guangdong where only 
0.14% of approximately 320,000 fever clinic screenings were positive 
for COVID-19 [8]. We then collected the data of negative cases among 
susceptible cases for Hubei [9] and found that the levels of positive 
COVID-19 tests varied from 32-38% since February 9 (the lower part 
of fi gure 2B), in contrast to that in US states varied drastically (the 
upper part of fi gure 2B and fi gure S2A). 

To fully uncover the characteristics of positive tests in the US, a 
period of 7 days (i.e., 25-31 March when the testing capacity in the 
US has been maximized; refer to fi gure 2A) was set for comparison 
with the period of 7 days in Hubei, i.e., 9-15 February when newly 
confi rmed cases have reached maximal numbers (refer to fi gure 1C). 
Results displayed in fi gure 2C revealed that the levels of positive 
COVID-19 tests in New York, New Jersey and Michigan were not 
signifi cantly diff erent from that in Hubei (p being 0.88, 0.129 and 
0.38, respectively). Th is result suggests that the COVID-19 infection 
levels among the populations in these states are as high as that in 
Hubei.

DISCUSSION
Our observations undoubtedly indicate the extremely severe 

(or even more severe than Hubei) COVID-19 outbreaks in the US. 
First, low hospitalization levels (Figure 1) indicate that a majority of 
COVID-19 patients in the US (most likely those mild patients) have 
not been hospitalized but quarantined at home, which will defi nitely 
lead to a high risk of transmissions in households. Furthermore, if 
these un-hospitalized patients are free to go outside, they will become 
mobile infectious origins, thus accelerating the spread of the virus. 
Th e diff erence between hospitals- and home-based isolation of 
COVID-19 confi rmed cases has been well documented [10,11]. As a 
matter of fact, in the early stage of the outbreak in Wuhan City (the 
capital of Hubei Province and epicenter of the COVID-19 outbreak in 
China) [8]. However, a great number of hospital beds (up to 50,000) 
have been provided by government-directed re-allocation of acute 
care beds in designated hospitals and rapid construction of temporary 
hospitals (named Fangcang hospitals) in Wuhan as recently reported 
by us [2] and others [11] such that all the patients have been 
hospitalized as much as possible and the secondary transmission has 
been interrupted. 

High levels of positive COVID-19 tests in several most aff ected 
US states (Figure 2) indicate a relatively high level of COVDI-19 
infections among the populations at present, most likely due to the 
transmissions in households and communities as discussed above. It 
should be kept in mind that the outbreaks in these states are still in 
explosion but not approach the peak, and thus some of these states 
(e.g., Michigan; refer to fi gure S2B) might be able to surpass Hubei in 
the level of positive tests in the coming weeks. Furthermore, although 
other states are less than Hubei in the level of positive tests at present, 
some of them (e.g., California and Illinois; refer to fi gure S2B) might 
be able to be comparable with Hubei in the future. Collectively, both 

high level of COVID-19 infections and high risk of transmissions in 
the US at present suggest an extremely severe epidemic in the coming 
months, and comprehensive measures are thus urgently needed to 
contain this unprecedented crisis.

Our projected COVID-19 epidemics in the US, though being 
based on the data as of March 31, appear to be supported by the 
astonishing increase of COVID-19 cases in the US in April and 
May. Unfortunately, no more comprehensive prevention and 
control measures have been implemented in the US since lockdown 
was issued in most states in late March. Th e epidemics in the US at 
present are really more severe than in that in Hubei, China. More 
severely, the federal government and local governments in several US 
states are attempting to relax the restrictions for work resuming and 
economic restorations since late April. Th is may accelerate the spread 
of the virus to the whole populations, leading to the resurgence of the 
COVID-19 epidemics in the US.
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