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Background. Coronavirus disease 2019 (COVID-19) continues to cause hospitalizations and severe disease in children and adults.
Methods. This study compared the risk factors, symptoms, and outcomes of children and adults hospitalized for COVID-19 from 

March 2020 to May 2023 across age strata at 5 US sites participating in the Predicting Viral-Associated Inflammatory Disease Severity 
in Children with Laboratory Diagnostics and Artificial Intelligence consortium. Eligible patients had an upper respiratory swab that 
tested positive for severe acute respiratory syndrome coronavirus 2 by nucleic acid amplification. Adjusted odds ratios (aOR) of clinical 
outcomes were determined for children versus adults, for pediatric age strata compared to adolescents (12–17 years), and for adult age 
strata compared to young adults (22–49 years).

Results. Of 9101 patients in the Predicting Viral-Associated Inflammatory Disease Severity in Children with Laboratory 
Diagnostics and Artificial Intelligence cohort, 1560 were hospitalized for COVID-19 as the primary reason. Compared to adults 
(22–105 years, n = 675), children (0–21 years, n = 885) were less commonly vaccinated (14.3% vs 34.5%), more commonly 
infected with the Omicron variant (49.5% vs 26.1%) and had fewer comorbidities (P < .001 for most comparisons), except for 
lung disease (P = .24). After adjusting for confounding variables, children had significantly lower odds of receiving supplemental 
oxygen (aOR, 0.57; 95% confidence interval, .35–.92) and death (aOR, 0.011; 95% confidence interval, <.01–.58) compared to 
adults. Among pediatric age strata, adolescents 12–17 years had the highest odds of receiving supplemental oxygen, high-flow 
oxygen, and ICU admission. Among adults, those 50–64 years had the highest odds of mechanical ventilation and ICU admission.

Conclusions. Clinical outcomes of COVID-19 differed across pediatric and adult age strata. Adolescents experienced the most 
severe disease among children, whereas adults 50–64 years experienced the most severe disease among adults.
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As of 26 February 2024, coronavirus disease 2019 (COVID-19) 
had caused >6.8 million hospitalizations and 1.1 million deaths 
in the United States alone [1]. Since 11 December 2020, the 
Pfizer-BioNTech COVID-19 vaccine has been available for in
dividuals 16 years of age and older, and since 18 June 2022, the 
Centers for Disease Control and Prevention has recommended 
the COVID-19 vaccine for children as young as 6 months. 
Studies of real-world vaccine effectiveness have demonstrated 
that COVID-19 vaccines significantly reduce the risk of hospi
talizations, intensive care unit (ICU) admissions, need for me
chanical ventilation, and COVID-19–related mortality in older 
adults and children [2, 3].

However, both older adults and children remain at risk for 
severe COVID-19, with adults ≥65 years of age comprising 
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63% of COVID-19–associated hospitalizations in the US 
COVID-NET surveillance from January to August 2023 [4]. 
Although children with COVID-19 are hospitalized less frequent
ly, those who require hospitalization often experience severe out
comes. Additionally, children with COVID-19 are at risk of 
developing the hyperinflammatory syndrome, Multisystem 
Inflammatory Syndrome in Children (MIS-C) [5].

Most published studies have focused on the characteristics of 
severe COVID-19 in either children or adults. Comorbidities 
such as chronic lung disease, prematurity, neurological disease, 
and cardiovascular disease have been associated with severe 
COVID-19 [6, 7] in younger children, whereas obesity and diabe
tes have been found to increase risk of hospitalization and 
COVID-19 severity in older children [7, 8]. In adults, obesity, hy
pertension, diabetes, and respiratory disease are associated with 
hospitalization [9, 10], whereas older age, male gender, and under
lying comorbidities are associated with higher in-hospital mortal
ity [11, 12]. Fever is the most commonly reported symptom 
among hospitalized children and adults; gastrointestinal and re
spiratory symptoms are also common [10,   13].

Data on the comparison of clinical characteristics, risk fac
tors, and outcomes between children and adults hospitalized 
with COVID-19 are currently limited. The primary objective 
of this analysis was to compare clinical features and outcomes 
between children and adults hospitalized with COVID-19 us
ing data collected through a multi-institutional consortium. 
This study further aimed to compare differential COVID-19 
outcomes across different age strata in hospitalized pediatric 
and adult patients.

METHODS

Subject Population and Design

This was a retrospective analysis of a cohort of children and 
adults who tested positive for severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) by clinical upper respiratory 
specimen nucleic acid amplification testing from March 2020 
to May 2023 at 5 participating sites within the National 
Institutes of Health consortium for Predicting Viral- 
Associated Inflammatory Disease Severity in Children with 
Laboratory Diagnostics and Artificial Intelligence (PreVAIL). 
Patients were eligible for inclusion in this PreVAIL cohort if 
they had a positive SARS-CoV-2 test by clinical upper respira
tory nucleic acid amplification testing and residual specimen 
available for sequencing, regardless of their clinical symptoms 
or site of testing (eg, inpatient, outpatient, emergency depart
ment). The study sites included Children’s Healthcare of 
Atlanta and Emory University–associated hospitals, 
Children’s Hospital of Los Angeles (CHLA), Children’s 
Hospital of Philadelphia, Texas Children’s Hospital, and the 
University of California, San Francisco (UCSF). Pediatric pa
tients were included at each of the participating sites, whereas 

adult patients were included at affiliated hospitals of Emory 
University and UCSF, and 2 adults were included at CHLA. 
In PreVAIL, the residual clinical upper respiratory samples 
were subjected to viral whole-genome sequencing to determine 
the infecting SARS-CoV-2 variant and clinical data were ab
stracted from the medical record and stored in a secure 
REDCap database. Detailed information about sample collec
tion is included in the Supplementary Methods. For this man
uscript, we performed a secondary analysis of those patients 
included in the PreVAIL study who were hospitalized for 
COVID-19 as the primary reason, regardless of whether the in
fecting SARS-CoV-2 variant was successfully identified by viral 
whole-genome sequencing.

Patient Consent Statement

The procedures followed were in accordance with the ethical 
standards of the Helsinki Declaration (1964, amended most re
cently in 2008) of the World Medical Association. The local in
stitutional review boards at each participating institution 
(CHLA, Children’s Healthcare of Atlanta, Children’s Hospital 
of Philadelphia, Emory, Texas Children’s Hospital, UCSF) ap
proved this study as “no subject contact” with waiver of in
formed consent for collection of residual swab samples and 
relevant metadata.

Clinical Metadata

For all patients in the PreVAIL study, the study team abstracted 
clinical metadata, including demographic, clinical, and labora
tory data from the electronic medical records by manual chart 
review. Data were stored in a secure, shared REDCap database. 
Demographic variables of interest in our analysis population 
included age, sex, race, and Latinx ethnicity. The underlying 
comorbidities considered included autoimmune disease, active 
malignancy, other immunocompromising condition (for ex
ample, human immunodeficiency virus/acquired immunodefi
ciency syndrome [HIV/AIDS], bone marrow or solid organ 
transplant, etc.), hypertension, obesity, diabetes, cardiac dis
ease, and lung disease (for example, asthma, obstructive 
sleep apnea, etc.). Clinical variables collected at presentation 
included COVID-19 symptoms such as fever, chills, headache, 
fatigue, cough, shortness of breath/dyspnea, nasal congestion/ 
rhinorrhea, sore throat, myalgias, nausea/vomiting, diarrhea, 
conjunctivitis, and anosmia/dysgeusia. We collected 
information on co-infections and categorized them as follows: 
bacteremia/sepsis, bacterial pneumonia, respiratory viral, gastro
intestinal, skin/soft tissue, urinary tract infection, multiple, other 
respiratory, other viral, and other based on clinical diagnoses in 
the medical record. Microbial etiologies were recorded when pre
sent. We did not differentiate between co-infections that were 
preexisting before hospitalization versus those that were hospital- 
acquired. Thus, these were not regarded as outcomes, but were 
considered independent variables potentially modifying patient 
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outcomes. We also collected vaccination status (defined as num
ber of COVID-19 vaccines received before diagnosis), vaccine 
brand, and bivalent booster information. Because the 
COVID-19 vaccine was approved for children during the dura
tion of the study period and there was not equal opportunity 
for all children to receive a booster or vaccine, we defined vacci
nation status as a binary variable based on whether the patient had 
received any COVID-19 vaccine in the final analysis.

The SARS-CoV-2 variants identified via whole-genome se
quencing were classified as Omicron (BA.1 and its sublineages 
BA.2, BA.2.12.1, BA.3, BA.4, BA.5, XE, BQ.1, BQ.1.1, BF.7., 
XBB. and XBD) and non-Omicron (all other sequences and 
indeterminate results). Severity outcomes considered in our 
analysis included duration of hospitalization, utilization of sup
plemental oxygen (any), high-flow supplemental oxygen (a 
subset of those who received any supplemental oxygen), admis
sion to ICU, utilization of mechanical ventilation, coinciding 
diagnosis of MIS-C or multisystem inflammatory syndrome 
in adults, and death.

Statistical Analysis

Baseline characteristics of our analysis population were sum
marized using descriptive statistics. The 5 pediatric age strata 
included infants <1 year of age, children 1–4 years, 5–11 years, 
12–17 years, and 18–21 years. The 4 adult age strata included 
adults 22–49 years, 50–64 years, 65–74 years, and ≥75 years. 
Study groups and age strata were compared using chi-square 
tests or 1-way analysis of variance. Sensitivity analyses were 
performed by classifying missing symptom data as either “un
known” and excluded or “no” and included (Supplementary 
Table 1). Subgroup analysis of symptoms in infants <3 months 
of age, who are often hospitalized per febrile infant pathways, 
was also performed (Supplementary Table 2). By univariate 
analysis, odds ratios for clinical outcomes of interest were de
termined for children versus adults (reference), and for each 
pediatric age stratum compared to children 12–17 years (refer
ence), and for each adult age stratum compared to adults 22–49 
years (reference). Multivariate logistic regression analysis was 
performed to determine odds ratios after adjusting for age, sex, 
race, Latinx ethnicity, vaccination status (yes/no), Omicron in
fection (yes/no), co-infection (yes/no), and study site. All analy
ses were performed using SAS v9.4 software.

RESULTS

Study Cohort

Of 9101 patients in the PreVAIL cohort who tested positive for 
SARS-CoV-2 and had residual samples available for viral se
quencing, 2229 (24.5%) were hospitalized and 1560 (17.1%) 
were hospitalized for COVID-19 as the primary reason. Of 
the 1560 patients who were hospitalized for COVID-19 as a pri
mary reason across the 5 institutions (the analysis population), 

885 (56.7%) were children and 675 (43.3%) were adults 
(Supplementary Figures 1 and 2).

Comparisons of Children and Adults Hospitalized for COVID-19

The median age of children in the analysis population was 5.8 
years (interquartile range, 0.7–14.2), and the majority were 
Latinx ethnicity (440, 52.9%). Compared to adults, children 
were less commonly vaccinated (14.3% vs 34.5%), were more 
commonly infected with the Omicron variant (49.5% vs 
26.1%), and had fewer comorbidities (P < .001 for nearly all 
comparisons), except for lung disease (24.4% vs 27.0%, 
P = .237) (Table 1). Regarding symptoms, children more com
monly had fever, nasal congestion/rhinorrhea, conjunctivitis, 
and nausea/vomiting but less commonly had chills, headache, 
fatigue, cough, shortness of breath, and anosmia/dysgeusia 
(P < .05 for all comparisons). In a sensitivity analysis in which 
missing data were classified as lack of symptoms (“no” instead 
of “unknown,” Supplementary Table 1), statistically significant 
differences between children and adults were similarly ob
served. Of the 885 children in the analysis population, 163 
(18.4%) were infants aged <3 months. The majority of these 
infants had respiratory symptoms in addition to fever, and 
their symptom profiles were similar to those of older children 
(Supplementary Table 2). Overall, children less commonly 
had co-infections (P = .001), and the most common 
pediatric co-infections were other respiratory viruses 
(40.7%; Supplementary Table 3). Although children less 
commonly received supplemental oxygen (P < .001), high-flow 
supplemental oxygen (P < .001), and mechanical ventilation (P  
= .003), they more often had a coinciding diagnosis of MIS-C/ 
multisystem inflammatory syndrome in adults (P < .001) and 
required ICU admission at a similar frequency to adults 
(Table 1).

After adjusting for sex, race, ethnicity, comorbidities, 
Omicron status, vaccination status, co-infections, and study 
site, children had significantly increased odds of receiving high- 
flow oxygen (adjusted odds ratio [aOR], 2.18; 95% confidence 
interval [CI], 1.29–3.67), but decreased odds of receiving 
(any) supplemental oxygen (aOR, 0.57; 95% CI, .35–.92) and 
death (aOR, 0.01; 95% CI, <.001–.58) (Table 2).

Comparisons of Pediatric Age Strata

Of the 885 children in the analysis population, 238 were aged 
<1 year, 185 were aged 1–4 years, 162 were aged 5–11 years, 
224 were aged 12–17 years, and 76 were aged 18–21 years. 
Younger children were less commonly vaccinated (0.6%, 
2.1%, 18.1%, 24.5%, 49.2% with increasing age strata) and 
more commonly infected with the Omicron variant (60.5%, 
59.5%, 48.8%, 33.5%, 39.5% with increasing age strata). 
Children aged <1 year and 1–4 years had fewer comorbidities 
compared to older children (P < .05 for most comparisons), 
except for cardiac disease. Across the age groups, frequencies 
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Table 1. Baseline Characteristics, Clinical Features, and Outcomes of COVID-19 in Hospitalized Children vs Adults

Variablesa N Total Children (0–21 y) Adults (>21 y) P Value

Total, n … 1560 885 675

Age, y, median (IQR) … 17 (21.8–69.5) 5.8 (0.7–14.2) 62 (48–74] <.001

Sex, female 1560 716 (45.9) 399 (45.1) 317 (47.0) .460

Race 1489 … … … <.001

Asian … 142 (9.5) 52 (6.2) 90 (14.0)

Black or African American … 389 (26.1) 156 (18.5) 233 (36.2)

White … 485 (32.6) 266 (31.5) 219 (34.0)

Other … 473 (31.8) 371 (43.9) 102 (15.8)

Latinx 1480 532 (36.0) 440 (52.9) 92 (14.2) <.001

Vaccinated (any COVID-19 vaccine) 1294 319 (24.7) 90 (14.3) 229 (34.5) <.001

Comorbidities … … … …

Autoimmune disease 1556 118 (7.6) 36 (4.1) 82 (12.2) <.001

Active malignancy 1555 170 (10.9) 70 (7.9) 100 (14.9) <.001

Immunocompromised (HIV/AIDS, transplant, etc.) 1556 324 (20.8) 143 (16.2) 181 (26.9) <.001

Hypertension 1555 440 (28.3) 40 (4.5) 400 (59.6) <.001

Obesity 1541 417 (27.1) 143 (16.3) 274 (41.5) <.001

Diabetes 1554 238 (15.3) 31 (3.5) 207 (30.9) <.001

Cardiac disease 1556 268 (17.2) 86 (9.7) 182 (27.1) <.001

Lung disease (asthma, OSA, COPD, etc.) 1558 398 (25.5) 216 (24.4) 182 (27.0) .237

Comorbidities (any) 1560 1087 (69.7) 472 (53.3) 615(91.1) <.001

Omicron infection 1544 610 (39.5) 438 (49.5) 172 (26.1) <.001

Co-infections 1138 314 (27.6) 201 (24.9) 113 (34.4) .001

Site 1560 … … … <.001

San Francisco … 449 (28.8) 45 (5.1) 404 (59.9)

Atlanta … 425 (27.2) 156 (17.6) 269 (39.9)

Philadelphia … 13 (0.8) 13 (1.5) 0

Houston … 193 (12.4) 193 (21.8) 0

Los Angeles … 480 (30.8) 478 (54.0) 2 (0.3)

Symptoms … … … …

Symptomatic for COVID-19 1558 1547 (99.3) 875 (98.9) 672 (99.9) .022

Fever 1215 1022 (84.1) 689 (90.1) 333 (74.0) <.001

Chills 685 193 (28.2) 47 (12.7) 146 (46.4) <.001

Headache 690 208 (30.1) 86 (22.1) 122 (40.7) <.001

Fatigue 801 470 (58.7) 207 (47.6) 263 (71.9) <.001

Cough 1105 876 (79.3) 469 (75.0) 407 (84.8) <.001

Shortness of Breath/dyspnea 1029 759 (73.8) 339 (63.5) 420 (84.9) <.001

Nasal Congestion/rhinorrhea 849 429 (50.5) 362 (64.3) 67 (23.4) <.001

Sore throat 665 129 (19.4) 69 (18.0) 60 (21.3) .293

Myalgias 691 225 (32.6) 66 (17.7) 159 (50.2) <.001

Nausea/vomiting 806 408 (50.6) 266 (54.2) 142 (45.1) .012

Diarrhea 738 288 (39.0) 136 (32.9) 152 (46.8) <.001

Conjunctivitis 601 22 (3.7) 21 (5.8) 1 (0.4) .001

Anosmia/dysgeusia 620 73 (11.8) 13 (3.7) 60 (22.5) <.001

Outcomes … … … …

Duration of hospitalization, days, median (IQR) 1521 4 (2–9) 3 (1–6) 7 (4–16) <.001

Supplemental oxygen (any) 1560 940 (61.0) 411 (46.5) 529 (80.6) <.001

High-flow supplemental oxygen 1366 474 (34.7) 229 (27.3) 245 (46.5) <.001

Mechanical ventilation 1533 251 (16.4) 123 (14.0) 128 (19.6) .003

ICU admission 1534 432 (28.2) 233 (26.4) 199 (30.6) .067

MIS-C/MIS-A 1525 24 (1.6) 22 (2.5) 2 (0.3) .001

Death 1557 81 (5.2) 5 (0.6) 76 (11.3) <.001

Abbreviations: AIDS, acquired immunodeficiency syndrome; COPD, chronic obstructive pulmonary disease; HIV, human immunodeficiency virus; ICU, intensive care unit; IQR, interquartile 
range; MIS-A, multisystem inflammatory syndrome in adults; MIS-C, multisystem inflammatory syndrome in children; OSA, obstructive sleep apnea.  
aAll values represent number of patients (%) unless otherwise indicated. The denominator for percentages was the number of patients for whom data were available (eg, omitted missing 
data).
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of supplemental oxygen (31.5%, 40.5%, 46.6%, 64.7%, and 
56.6%; overall P < .001), high-flow oxygen (18.7%, 25.0%, 
26.0%, 38.1%, and 30.0%; overall P < .001), mechanical ventila
tion (8.1%, 10.3%, 15.4%, 21.6%, and 15.8%; overall P < .001) 
requirement and ICU admission (20.6%, 26.0%, 24.1%, 
35.4%, 23.7%; overall P = .007) were highest among children 
12–17 years of age. Children aged 5–11 years and 12–17 years 
were also most frequently diagnosed with MIS-C (6.3% and 
3.2%, respectively) (Table 3). Infants aged <1 year most com
monly had co-infections, the majority of which were either re
spiratory viral (36.2%) or urinary tract infections (39.7%) 
(Supplementary Table 4).

After adjusting for confounding variables, children aged <1 
years, 1–4 years, and 5–11 years had significantly decreased 
odds of requiring supplemental oxygen (<1 year: aOR, 0.22; 
95% CI, .10–.49; 1–4 years: aOR, 0.26; 95% CI, .13–.53; 5–11 
years: aOR, 0.31; 95% CI, .16–.61) and receiving high-flow ox
ygen (<1 year: aOR, 0.41; 95% CI, .17–1.00; 1–4 years: aOR, 
0.26; 95% CI, .12–.54; 5–11 years: aOR, 0.32; 95% CI, .15–.69) 
compared to children 12–17 years (reference group) (Table 4, 
Figure 1). Children aged 1–4 years and 5–11 years also had de
creased odds of requiring ICU admission (1–4 years: aOR, 0.42; 
95% CI, .21–.85; 5–11 years: aOR, 0.31; 95% CI, .15–.68) 
(Table 4, Figure 1). Overall, adolescents aged 12–17 years expe
rienced the greatest disease severity among the pediatric age 
strata (Figure 1).

Comparisons of Adult age Strata

Of the 675 adults in the analysis population, 185 were aged 22– 
49 years, 190 were 50–64 years, 133 were 65–74 years, and 167 
were ≥75 years (Table 5). Older adults were more commonly 
vaccinated (22.7%, 24.6%, 43.5%, 51.8% with increasing age 
strata) and infected with Omicron (15.9%, 22.7%, 27.7%, 
39.8% with increasing strata). Overall, 53.1% of young adults 
aged 22–49 years were obese, significantly more than adults 
aged 65–74 years (P = .003) and ≥75 (P ≤ .001) years. 
Compared to adults aged 22–49 years, older age groups had 

significantly more hypertension, diabetes, and cardiac disease 
(P < .001 for all comparisons). Older adults received supple
mental oxygen at a higher frequency than younger adults 
aged 22–49 years (P < .01 for all comparisons). Across the 
groups, adults aged 50–64 years and 65–74 years more com
monly required ICU admission (P = .007) and experienced 
more death (P = .040) (Table 5).

After adjusting for confounding variables, adults aged 50–64 
years, 65–74 years, and ≥75 years had higher odds of receiving 
supplemental oxygen compared to adults aged 22–49 years 
(reference group) (aOR, 3.36; 95% CI, 1.54–7.37; aOR, 2.98; 
95% CI, 1.21–7.30; aOR, 14.49; 95% CI, 2.79–75.12) (Table 4, 
Figure 1). Adults aged 50–64 years also had higher odds of re
quiring mechanical ventilation (aOR, 2.88; 95% CI, 1.05–7.88) 
and ICU admission (aOR, 4.27; 95% CI, 1.7–10.72) compared 
to adults aged 22–49 years (Table 4).

DISCUSSION

In this multicenter cohort analysis of children and adults hos
pitalized for COVID-19, we compared risk factors, symptoms, 
and outcomes between children and adults and across age stra
ta. After adjusting for confounding variables, we found that 
children had decreased odds of requiring supplemental oxygen 
overall (aOR, 0.57; 95% CI, .35–.92) and decreased odds of 
death (aOR, 0.01; 95% CI, <.01–.58) compared to adults. 
These results support observations in the literature that chil
dren overall experience less severe COVID-19 disease com
pared to adults. Interestingly, children in our study had 
increased adjusted odds of receiving high-flow oxygen (aOR, 
2.18; 95% CI, 1.29–3.67) compared to adults, which may be be
cause this modality is more commonly used to support ventila
tion in the pediatric population.

Among the pediatric age strata, adolescents aged 12–17 years 
experienced the most severe disease and most commonly had 
underlying comorbidities. Severe outcomes were observed at 
statistically similar rates in the oldest adolescents, aged 18–21 
years. Compared to adolescents aged 12–17 years, children 1– 
4 years and 5–11 years had significantly decreased odds of sup
plemental oxygen, high-flow supplemental oxygen, and ICU 
admission. Interestingly, although infants aged <1 year also 
had decreased odds of supplemental oxygen requirement, 
they had similar odds of mechanical ventilation and ICU ad
mission. Thus, our results showed the highest odds of severe 
outcomes in infants and adolescents, as has been demonstrated 
in other small studies [6, 14].

Among the adult age strata, adults 50–64 years, 65–74 years, 
and ≥75 years had increased odds of requiring supplemental 
oxygen compared to younger adults. Interestingly, adults 
aged 50–64 years had the highest odds of requiring mechanical 
ventilation and ICU admission after adjusting for confounding 
variables. These results differ from previous reports that, across 

Table 2. Unadjusted and Adjusteda Odds Ratios of Severe Outcomes of 
Children vs Adults

Odds of Severe Outcome in Children Versus Adults (reference), OR (95%)

…
Unadjusted Odds 

Ratio Adjusted Odds Ratio

Supplemental oxygen (any) 0.21 (0.17, 0.27) 0.57 (0.35, 0.92)

High-flow supplemental 
oxygen

0.43 (0.34, 0.54) 2.18 (1.29, 3.67)

Mechanical ventilation 0.67 (0.51, 0.87) 0.53 (0.26, 1.12)

ICU admission 0.81 (0.65, 1.02) 1.40 (0.84, 2.18)

Death 0.05 (0.02, 0.11) 0.01 (<0.01, 0.58)

Abbreviations: ICU, intensive care unit; OR, odds ratio.  
aMultivariable analysis adjusted for sex, race, ethnicity, vaccination, co-infection, Omicron 
Status, and study site.
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Figure 1. Adjusted odds ratios (aOR) with 95% confidence intervals (CI) of severe outcomes* among (A) children and (B) adults hospitalized for COVID-19. Multivariate 
logistic regression analysis was performed to determine odds ratios adjusting for age, sex, race, Latinx ethnicity, vaccination status (yes/no), SARS-CoV-2 variant, co- 
infection (yes/no), and study site. Adjusted odds ratios are presented for each pediatric age stratum compared to children aged 12–17 y (n = 224, reference), and for 
each adult age stratum compared to adults aged 22–49 y (n = 185, reference). *The adjusted odds of death was not estimable because of low quantities of this outcome 
among the age strata. Bolded numbers denote statistical significance.
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all groups, adults ≥65 years of age experience the highest pro
portion of ICU admission, mechanical ventilation, and death 
[4]. This may be explained by a hospitalization bias for adults 
in this age stratum, or a decreased likelihood that older adults 
would undergo intubation and mechanical ventilation because 
of frailty or goals of care. Another explanation for our findings 

is that we did not capture deaths after discharge or hospice 
deaths, which may have been higher among the oldest adults 
with significant comorbidities.

Compared to adults, children more commonly experienced 
fever and upper respiratory symptoms, but less commonly ex
perienced shortness of breath and other systemic symptoms. 

Table 5. Baseline Characteristics, Clinical Symptoms, and Outcomes of COVID-19 in Adult age Strata

Variablesa 22–49 Y (a) 50–64 Y (b) 65–74 Y (c) ≥75 Y (d)
P Value 
(overall)

P Value (a) 
Versus (b)

P Value (a) 
Versus (c)

P Value (a) 
Versus (d)

Total, no. 185 190 133 167 … … … …

Age, median (IQR) 37 (29–43) 57 (53–61) 69 (66–71) 82 (78–89) … … … …

Sex, female (%) 99 (53.5) 79 (41.6) 56 (42.1) 83 (49.7) … … … …

Race … … … … <.001 .043 .020 <.001

Asian 20 (11.6) 17 (9.4) 16 (12.4) 37 (22.8) … … … …

Black or African American 76 (44.2) 83 (45.9) 45 (34.9) 29 (17.9) … … … …

White 36 (20.9) 56 (30.9) 47 (36.4) 80 (49.4) … … … …

Other 40 (23.3) 25 (13.8) 21 (16.3) 16 (9.9) … … … …

Latinx 32 (18.4) 28 (15.3) 22 (17.1) 10 (6.2) .001 .435 .764 <.001

Vaccinated (Y/N) 41 (22.7) 46 (24.6) 57 (43.5) 85 (51.8) <.001 .660 <.001 <.001

Comorbidities … … … … … … … …

Autoimmune disease 20 (10.9) 19 (10.0) 17 (12.9) 26 (15.6) .398 .769 .596 .199

Active malignancy 17 (9.3) 22 (11.6) 25 (18.9) 36 (21.6) .004 .480 .014 .002

Immunocompromised (AIDS, 
transplant, multiple myeloma, etc.)

49 (26.8) 61 (32.1) 36 (27.3) 35 (21.0) .132 .259 .922 .203

Hypertension 48 (26.5) 120 (63.2) 95 (71.4) 137 (82.0) <.001 <.001 <.001 <.001

Obesity 95 (53.1) 83 (44.4) 47 (35.9) 49 (29.9) <.001 .097 .003 <.001

Diabetes 30 (16.5) 69 (36.5) 51 (38.6) 57 (34.1) <.001 <.001 <.001 <.001

Cardiac disease 15 (8.2) 50 (26.5) 42 (31.6) 75 (44.9) <.001 <.001 <.001 <.001

Lung disease (asthma, OSA, COPD, 
etc.)

37 (20.2) 54 (28.4) 42 (31.6) 49 (29.3) .096 .065 .021 .048

Omicron infection 29 (15.9) 41 (22.7) 36 (27.7) 66 (39.8) <.001 .105 .012 <.001

Symptoms … … … … … … … …

Fever 109 (81.3) 105 (70.0) 61 (75.3) 58 (68.2) .088 .027 .292 .026

Chills 56 (58.3) 48 (43.6) 23 (39.0) 19 (38.0) .036 .035 .019 .020

Headache 43 (46.2) 44 (40.7) 25 (41.7) 10 (25.6) .182 .433 .579 .028

Fatigue 69 (69.0) 79 (65.3) 51 (75.0) 64 (83.1) .043 .559 .398 .031

Cough 101 (80.8) 131 (87.3) 77 (81.9) 98 (88.3) .267 .138 .834 .114

Shortness of Breath/dyspnea 114 (83.2) 128 (85.9) 81 (81.8) 97 (88.2) .557 .528 .780 .271

Nasal congestion/rhinorrhea 23 (26.1) 14 (14.1) 17 (31.5) 13 (28.9) .050 .040 .492 .735

Sore throat 24 (27.6) 12 (12.2) 12 (21.8) 12 (28.6) .042 .009 .442 .907

Myalgias 66 (61.7) 47 (45.6) 29 (46.0) 17 (38.6) .026 .020 .047 .010

Nausea/vomiting 50 (52.6) 52 (44.8) 26 (44.8) 14 (30.4) .103 .259 .349 .013

Diarrhea 43 (44.3) 56 (48.7) 24 (43.6) 29 (50.0) .834 .526 .934 .493

Conjunctivitis 0 (0.0) 1 (1.1) 0 (0.0) 0 (0.0) .065 .376 — —

Anosmia/dysgeusia 22 (27.2) 25 (25.0) 7 (14.0) 6 (16.7) .246 .742 .078 .220

Outcomes … … … … … … … …

Duration of hospitalization, days, 
median (IQR)

5 (3–11) 7(4–15) 9.5 (6–20) 10 (5–18) <.001 .018 <.001 <.001

Supplemental oxygen (any) 122 (67.8) 153 (83.2) 110 (85.9) 144 (87.8) <.001 .001 <.001 <.001

High-flow supplemental oxygen 52 (42.6) 83 (54.6) 52 (47.3) 58 (40.6) .078 .049 .477 .734

Mechanical ventilation 36 (20.2) 38 (20.9) 28 (21.7) 26 (16.0) .579 .878 .753 .307

ICU admission 46 (26.3) 70 (38.3) 45 (35.2) 38 (23.2) .007 .016 .096 .507

Death 13 (7.0) 20 (10.6) 23 (17.3) 20 (12.0) .040 .226 .004 .112

Abbreviations: AIDS, acquired immunodeficiency syndrome; COPD, chronic obstructive pulmonary disease; HIV, human immunodeficiency virus; ICU, intensive care unit; IQR, interquartile 
range; MIS-A, multisystem inflammatory syndrome in adults; MIS-C, multisystem inflammatory syndrome in children; OSA, obstructive sleep apnea.  
aAll values represent number of patients (%) unless otherwise indicated. The denominator for percentages was the number of patients for whom data was available (eg, omitted missing data). 
Overall P values were calculated using 1-way analysis of variance. Paired comparisons were made using chi-square tests comparing each group to the reference. Group 1, 22–49 years 
(reference); group 2, 50–64 years; group 3, 65–74 years; group 4,  ≥ 75 years of age.
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This corroborates previous studies suggesting that children 
may experience milder and distinct clinical features compared 
to adults [15–17]. In our study, we also observed that infants 
had the highest frequency of nasal congestion/rhinorrhea and 
conjunctivitis, whereas older children had a higher proportion 
of chills, headache, shortness of breath/dyspnea, and myalgias. 
Differences in the clinical features observed in our study could 
be explained in part by co-infections. The most common co- 
infections observed in our study were other respiratory viruses, 
and these may have modified the clinical presentation. A previ
ous multicenter analysis reported that severe COVID-19 out
comes occurred in 45.6% of cases with co-infection compared 
to 22.1% without co-infection [18]. Further research is needed 
to understand how co-infections with other respiratory viruses 
increase COVID-19 severity and the diversity of symptom 
manifestations in children.

Regarding risk factors for severe COVID-19 outcomes, chil
dren had fewer comorbidities than adults, except for lung dis
ease. A systematic review from the US Centers for Disease 
Control and Prevention indicated that underlying asthma is as
sociated with hospitalization and increased ICU admission 
among COVID-19 children and adults [19]. Although younger 
children are less likely to have certain comorbidities, our analysis 
revealed that older children, especially those who are immuno
compromised, obese, and/or with lung disease, are at risk for se
vere COVID-19 outcomes. Among the adult strata, obesity was a 
risk factor for severe COVID-19 in younger adults, whereas ac
tive malignancy, hypertension, and cardiac disease were risk fac
tors in older adults, consistent with prior reports [20, 21].

Our study adds to the literature by directly comparing 
clinical manifestations and outcomes of COVID-19 between 
children and adults across multiple age strata. Current studies 
comparing children and adults are often limited by small 
sample size or single-site analyses [22, 23]. Our larger sample 
size and multicenter design makes our results potentially 
more generalizable to communities across the United 
States. However, there are several limitations to our study. 
First, this was a secondary analysis of patients included at 5 
participating PreVAIL sites from March 2020 to May 2023. 
Patients in the database do not include all patients who tested 
positive for SARS-CoV-2 at their respective hospitals. Second, 
data collection was limited to manual chart abstraction, and 
thus many patients had missing data elements, which we at
tempted to address with sensitivity analyses. Third, although 
we adjusted for co-infections in our analysis of patient out
comes, our data did not differentiate preexisting co-infections 
from secondary co-infections. Fourth, there may have been 
hospitalization bias for children and adults because patients 
with underlying comorbidities and/or at the extremes of age 
(infants and elderly adults) are more likely to be hospitalized 
with milder disease. For example, young infants in our study 
may have been admitted based on febrile infant protocols and 

not for COVID-19 severity alone. Fifth, reporting bias may 
have confounded results because younger children are inher
ently less likely to report certain comorbidities and symptoms 
than adults. Finally, we did not measure prematurity nor all 
other comorbidities that may be associated with severe 
COVID-19 [20]. More investigation into the effects of comor
bidities among different age strata are important areas for fu
ture research.

CONCLUSION

In conclusion, adults hospitalized for COVID-19 had more se
vere outcomes overall. Adolescents experienced the greatest 
disease severity compared to younger children. Children and 
adults hospitalized with COVID-19 differed in risk factors 
and symptom presentation across different age strata. 
Understanding differential risk factors and disease manifesta
tions can inform targeted interventions to prevent severe 
COVID-19 in children and adults.
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