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Among 513 adults aged 18–49 years without underlying med-
ical conditions hospitalized with coronavirus disease 2019 
(COVID-19) during March 2020–August 2020, 22% were ad-
mitted to an intensive care unit, 10% required mechanical ven-
tilation, and 3 patients died (0.6%). These data demonstrate that 
healthy younger adults can develop severe COVID-19.

Keywords.   SARS-CoV-2; COVID-19; COVID-NET; hos-
pitalization; young adults.  

Existing evidence indicates that the majority of people in-
fected with severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), the virus that causes coronavirus disease 2019 
(COVID-19), experience mild symptoms, but some people 
may experience severe illness that requires hospitalization and 

intensive care [1]. The majority of COVID-19–associated hos-
pitalizations occur in adults aged ≥65 years and/or those with 
underlying conditions [2, 3]. Adults aged <50 years can also be 
hospitalized with COVID-19 [3]; yet, data about this group are 
limited.

The US Centers for Disease Control and Prevention’s (CDC) 
COVID-19–Associated Hospitalization Surveillance Network 
(COVID-NET) conducts population-based surveillance for 
laboratory-confirmed COVID-19–associated hospitalizations 
in all ages. COVID-NET data show that weekly hospitalization 
rates among younger adults aged 18–49 years increased during 
the summer months and peaked during the week ending 18 
July 2020 [4]. Using COVID-NET data from 1 March 2020–1 
August 2020, we describe the epidemiology, characteristics, 
and outcomes of nonpregnant adults aged 18–49 years without 
underlying conditions hospitalized with COVID-19 in the 
United States.

METHODS

COVID-NET surveillance is conducted in 99 counties in 14 US 
states and covers approximately 10% of the US population [3]. 
This analysis used data from 13 states (California, Colorado, 
Connecticut, Georgia, Maryland, Michigan, Minnesota, New 
Mexico, New York, Ohio, Oregon, Tennessee, and Utah). Eligible 
patients were COVID-NET catchment area residents with a 
positive SARS-CoV-2 test by real-time reverse-transcription 
polymerase chain reaction within 14  days prior to or during 
hospitalization. SARS-CoV-2 testing is requested at the discre-
tion of treating healthcare providers or based on facility testing 
policies. Trained personnel identified patients who met the case 
definition through active review of hospital, laboratory, and 
reportable diseases databases and used a standard case report 
form to conduct medical chart abstractions for each case. This 
analysis was limited to patients with completed medical chart 
abstractions and a discharge disposition (ie, discharged or died 
in-hospital).

We described epidemiologic and clinical characteristics for 
a convenience sample of hospitalized nonpregnant adults aged 
18–49 years with no underlying conditions (see Supplementary 
Table 1 for list of underlying conditions). Obesity was defined as 
body mass index ≥30 kg/m2 or by International Classification 
of Diseases discharge diagnosis codes (E66.0–E66.9). Any med-
ication prescribed solely for treatment of SARS-CoV-2 was 
classified as a COVID-19–associated treatment. We collected 
information on whether or not patients were documented to be 
healthcare personnel (yes/no). Invasive mechanical ventilation, 
bilevel positive airway pressure, continuous positive airway 
pressure, and high-flow nasal cannula were defined based on 
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the highest level of respiratory support received; data were not 
collected on oxygen delivered via standard nasal cannula.

This activity was determined by the CDC to meet the re-
quirements of public health surveillance as defined in 45 CFR 
46.102(l)(2). Participating sites received approval from their re-
spective state and local institutional review boards, as required.

We calculated frequencies and percentages for categorical 
variables and median and interquartile range (IQR) for contin-
uous variables. Data analysis was completed in SAS statistical 
software version 9.4 (SAS Institute Inc., Cary, NC, USA).

RESULTS

During 1 March 2020–1 August 2020, 44  865 patients hospi-
talized with COVID-19 were identified through COVID-NET. 
Adults aged 18–49 years represented 29.3% (n = 13 167) of all 
hospitalized patients. Of the 13 167 patients aged 18–49 years, 
3720 (28.3%) had medical chart abstractions completed 
(Supplementary Figure 1). Among these 3720 patients, 2.7% 
(n = 101) did not have information on underlying conditions. 
Of the remaining 3619 patients, 14.2% (n = 513) had no under-
lying conditions and were included in the analysis.

Among nonpregnant adults aged 18–49 years (median age, 
38  years; IQR, 30–44) without underlying conditions, 378 
(73.7%) were men, 216 (42.1%) were Hispanic or Latino, 46 
(9.0%) were healthcare personnel, and 70 (13.7%) were current 
tobacco smokers (Table 1). The most common symptoms pre-
sent at admission were cough (67.1%), fever/chills (64.7%), and 
shortness of breath (63.4%). In total, 34.9% of patients (n = 179) 
were prescribed treatment for COVID-19, and 22.0% (113) 
were admitted to the intensive care unit (ICU). The median 
number of days from symptom onset to admission was 7 (IQR, 
4–9). The median hospital length of stay was 4 days (IQR, 2–7), 
and the median length of ICU stay (among those admitted to an 
ICU) was 5 days (IQR, 1–10). The highest respiratory support 
received was as follows: invasive mechanical ventilation (9.9%), 
bilevel positive airway pressure or continuous positive airway 
pressure (1.2%), and high-flow nasal cannula (6.2%). Based on 
discharge summaries, 51.1% of patients had pneumonia, 37.4% 
developed acute respiratory failure, and 16.6% developed sepsis 
during hospitalization.

Three patients (0.6%) died during hospitalization. For these 
3 patients, the number of days from symptom onset to admis-
sion ranged from 6 to 15, number of days in the hospital ranged 
from 13 to 36 , and all were admitted to the ICU and required 
invasive mechanical ventilation and vasopressors.

DISCUSSION

Within a large, geographically diverse surveillance net-
work of laboratory-confirmed COVID-19–associated hos-
pitalizations during 1 March 2020–1 August 2020, adults 
aged 18–49  years accounted for about one-third of all 

Table 1.  Characteristics and Outcomes of US Adults Aged 18–49 Years 
Without Underlying Medical Conditions Hospitalized With Laboratory-
Confirmed Coronavirus Disease 2019: COVID-NET, 1 March 2020–1 August 
2020

Characteristic Total
Frequency (%)/ 
Median (IQR)

Total number of patients 513  

Age, n (%), y   

  18–29 513 109 (21.3)

  30–39 513 172 (33.5)

  40–49 513 232 (45.2)

Sex, n (%)   

  Men 513 378 (73.7)

  Women 513 135 (26.3)

Race, n (%)   

  Hispanic or Latino 513 216 (42.1)

  Non-Hispanic White 513 103 (20.1)

  Non-Hispanic Black 513 100 (19.5)

  Non-Hispanic Asian or Pacific Islander 513 45 (8.8)

  Non-Hispanic American Indian or Alaska Native 513 13 (2.5)

  Non-Hispanic Multiracial 513 2 (0.4)

  Unknown 513 34 (6.6)

Type of residence at the time of hospitalization, 
n (%) 

  

  Private residence 513 467 (91.0)

  Homeless/shelter 513 32 (6.2)

  Facility a 513 5 (1.0)

  Corrections facility 513 2 (0.4)

  Other/Unknown 513 7 (1.4)

Healthcare personnel, b n (%) 513 46 (9.0)

Smoking status, n (%)   

  Current 513 70 (13.7)

  Former 513 46 (9.0)

  Never/Unknown 513 397 (77.4)

Symptoms at admission, n (%)   

  Cough 513 344 (67.1)

  Fever/chills 513 332 (64.7)

  Shortness of breath 513 325 (63.4)

  Myalgia 513 168 (32.8)

  Nausea/vomiting 513 132 (25.7)

  Headache 513 124 (24.2)

  Chest pain 513 119 (23.2)

  Diarrhea 513 111 (21.6)

  Sore throat 513 69 (13.5)

  Abdominal pain 513 73 (14.2)

  Nasal congestion/rhinorrhea 513 42 (8.2)

  Loss of taste 513 37 (7.2)

  Loss of smell 513 35 (6.8)

  Altered mental status/confusion 513 13 (2.5)

  Wheezing 513 9 (1.8)

Vital signs on admission and initial laboratory 
results, median (IQR)

  

  Heart rate (beats/min) 511 102 (88–113)

  Respiratory rate (breaths/min) 508 20 (18–24)

  Systolic blood pressure (mm Hg) 513 125 (114–136)

  Temperature (Celsius) 508 37.3 (36.8–38.3)

  Oxygen saturation among those on room air 
(%) 

437 96 (92–98)

  White blood cell count (per mm3) 497 7.4 (5.4–10.2)

  Hematocrit (%) 499 42.4 (39.4–45.1)

http://academic.oup.com/cid/article-lookup/doi/10.1093/cid/ciaa1806#supplementary-data
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hospitalizations. In contrast, adults aged 18–49  years have 
made up 13%–23% of patients hospitalized with influenza 
over the past 5 seasons [5]. In this convenience sample, 
approximately 14% of adults aged 18–49  years had no 

underlying medical conditions. Although in-hospital deaths 
were rare, 22% of these healthy, younger adults were ad-
mitted to the ICU, and 17% required invasive or noninvasive 
respiratory support, excluding oxygen administered by nasal 
cannula. These findings suggest that adults aged 18–49 years 
without underlying medical conditions can experience se-
vere COVID-19–related illness.

While evidence shows that older age and certain under-
lying conditions are risk factors for severe COVID-19 [2, 3],  
the mechanisms behind severe COVID-19 in younger adults 
without underlying conditions is not well understood. 
Emerging evidence suggests that biological factors may explain 
why some individuals develop severe COVID-19 and others do 
not. One biological factor that may explain individual differ-
ences in COVID-19 severity is angiotensin-converting enzyme 
2 (ACE2), a known receptor of coronavirus that facilitates entry 
of the virus into host cells [6] such that individuals with higher 
levels of ACE2 may be more vulnerable to SARS-CoV-2 infec-
tion. Evidence suggests that ACE2 levels may be influenced by 
sex hormones, with males showing increased ACE2 expression 
compared with females [7]. These sex differences in ACE2 and 
the role of sex hormones have been offered as potential biolog-
ical explanations for the increased risk of severe COVID-19 in 
males [7, 8]. In our analysis, we found that approximately 74% 
of adults aged 18–49 years without underlying conditions who 
were hospitalized with COVID-19 were males. These findings 
suggest that, in the absence of underlying conditions, male sex 
may increase the risk of severe COVID-19, leading to hospital-
ization and the need for intensive care in adults aged <50 years 
[8, 9].

In addition to male sex, racial and ethnic disparities in se-
vere COVID-19 have been reported. Data from Baltimore, 
Maryland–Washington, D.C. [10], and our earlier report [3] 
indicate that COVID-19 disproportionately affects minority 
populations including Hispanic or Latino and non-Hispanic 
Black or African American persons. In the present study, we 
found that although Hispanic or Latino persons represent only 
16% of the 18- to 49-year-old population under surveillance 
within the COVID-NET catchment area, 42% of hospitalized 
adults aged 18–49 years without underlying conditions in the 
COVID-NET study sample were Hispanic or Latino. To de-
termine whether our convenience sampling over-selected for 
Hispanic or Latino persons, we compared the proportions 
of patients aged 18-49 years who were Hispanic or Latino 
among those with and without completed medical chart ab-
stractions, and found the proportions to be 35% and 42%, 
respectively, indicating that we did not over-select Hispanic 
or Latino persons. (Supplementary Table 2). One possible 
explanation for the observed disparities is that younger 
Hispanic or Latino adults are overrepresented in occupations 
with limited opportunities for social distancing [11, 12],  
which may place them at increased risk for SARS-CoV-2 

Characteristic Total
Frequency (%)/ 
Median (IQR)

  Platelets (per mm3) 498 215.5 (175.0–281.0)

  Aspartate transaminase (U/L) 437 43 (30–75)

  Alanine aminotransferase (U/L) 436 42 (25–73)

COVID-19 treatment,c n (%)   

  Any COVID-19 treatment 513 179 (34.9)

  Hydroxychloroquine 513 97 (18.9)

  Azithromycind 513 89 (17.4)

  Remdesivir 513 61 (11.9)

  Convalescent plasma 513 29 (5.7)

  Tocilizumab 513 25 (4.9)

  Atazanavire 513 3 (0.6)

Number of days from symptom onset to  
admission, median (IQR) 

377 7 (4–9)

Hospitalization length of stay (days), median (IQR) 513 4 (2–7)

Number of days in ICU,f median (IQR) 107 5 (1–10)

Hospital course and outcomes, n (%)   

  ICU admission 513 113 (22.0)

  Vasopressor use 513 42 (8.2)

  Invasive mechanical ventilationg 513 51 (9.9)

  Bilevel positive airway pressure or continuous 
positive airway pressureg

513 6 (1.2)

  High-flow nasal cannulag 513 32 (6.2)

  Extracorporeal membrane oxygenation 513 2 (0.4)

  Systemic steroids 513 70 (13.7)

  Renal replacement therapy 513 3 (0.6)

Discharge diagnosis,h n (%)   

  Pneumonia 495 253 (51.1)

  Acute respiratory failure 495 185 (37.4)

  Sepsis 495 82 (16.6)

  Acute respiratory distress syndrome 495 25 (5.1)

  Acute kidney injury 495 30 (6.1)

  Acute encephalopathy 495 17 (3.4)

  Diabetic ketoacidosis 495 4 (0.8)

  Congestive heart failure 495 2 (0.4)

  Acute myocardial infarction 495 1 (0.2)

Died in the hospital, n (%) 513 3 (0.6)

Abbreviations: COVID-19, coronavirus disease 2019; ICU, intensive care unit; IQR, inter-
quartile range. 
aFacility includes nursing home/skilled nursing facility, alcohol/drug abuse treatment, re-
habilitation facility, assisted living/residential care, long-term acute care hospitals, group/
retirement home, transitional care facility, psychiatric facility, other long-term care facility. 
bHealthcare personnel include all paid and unpaid persons serving in healthcare settings 
who have the potential for direct or indirect exposure to patients or infectious materials. 
They include physicians, nurses, students, respiratory therapists, phlebotomists, labora-
tory staff, as well as transport, food service, housekeeping, volunteers, and maintenance 
personnel. 
cThe treatments listed are not mutually exclusive. 
dLimited to azithromycin prescribed in combination with other antivirals. 
eNot used for treatment of human immunodeficiency virus. 
fAmong patients who were admitted to the ICU. 
gInvasive mechanical ventilation, bilevel positive airway pressure/continuous positive 
airway pressure, and high-flow nasal cannula were defined based on the highest level of 
respiratory support received. 
hDischarge diagnoses associated with coronavirus disease 2019-associated hospitalization. 
Discharge diagnoses are not mutually exclusive.

Table 1.  Continued
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infection. Further studies are needed to better explain why 
Hispanic or Latino persons may be overrepresented in 
COVID-19–related hospitalizations in otherwise healthy 
adults aged 18–49 years.

There are several limitations to this analysis. Since SARS-
CoV-2 testing was conducted at the discretion of healthcare 
providers, COVID-NET may not capture all COVID-19–asso-
ciated hospitalizations. We included a convenience sample of 
hospitalized patients with a discharge disposition and for whom 
completed medical chart abstractions were available; there-
fore, our findings may not be representative of all patients aged 
18–49  years who reside within the COVID-NET catchment 
area or hospitalized with COVID-19. Although COVID-NET 
covers about 10% of the US population, its limited geographic 
coverage means that the findings may not be generalizable to 
the US population. While detailed chart abstractions were con-
ducted to ascertain the presence of underlying conditions at 
admission, it is possible that persons from certain racial and 
ethnic minority groups may have had undiagnosed underlying 
medical conditions due to limited healthcare access, leading to 
possible misclassification and inclusion of some patients in our 
analysis with undiagnosed medical conditions.

Our study showed that among younger adults hospitalized 
with COVID-19, more than 1 in 5 of those without underlying 
medical conditions experienced severe illness that required 
ICU-level care and other interventions. Our findings reinforce 
the need for social distancing, rigorous hand hygiene, and use 
of masks to prevent infection, even among younger adults con-
sidered to be at relatively lower risk for severe COVID-19.

Supplementary Data
Supplementary materials are available at Clinical Infectious Diseases online. 
Consisting of data provided by the authors to benefit the reader, the posted 
materials are not copyedited and are the sole responsibility of the authors, so 
questions or comments should be addressed to the corresponding author.
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