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Abstract

Background: During the U.S. COVID-19 Public Health Emergency (PHE), healthcare providers 

were required to report all administered COVID-19 vaccines in Immunization Information 

Systems (IIS), a key data source for vaccine effectiveness (VE) evaluations. Expiration of the 

PHE and commercialization of COVID-19 vaccines raised concerns about IIS data completeness. 

Parental report is an alternative source of vaccination data but might be inaccurate.
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Methods: Using VE surveillance network data during May 2021–October 2023, we compared 

parent-reported and documented COVID-19 vaccine doses for patients aged 5–18 years admitted 

to 35 hospitals in 25 states, overall and by case/control status. We calculated percent agreement, 

kappa, sensitivity, specificity, and positive and negative predictive value (NPV) of parental report. 

We compared proportions of patients with discordant vaccination history by demographics and 

incident SARS-CoV-2 infection status. We estimated VE separately using parental report and 

independently documented sources.

Results: Among 3262 patients, agreement between parent-reported and documented COVID-19 

vaccination doses was 88 % (kappa = 0.77). Most discordant pairs (346/390) were because of 

parental over-reporting of doses. Among patients documented as unvaccinated, most (specificity 

= 90 %) were reported as such by parents; nearly all reported as unvaccinated by parents 

had no documented vaccination (NPV = 99 %). Discordance decreased with shorter admission-

to-interview intervals and varied regionally from 8 % in the Midwest to 16 % in the West. 

Proportions of discordant reports were similar between patients with and without SARS-CoV-2 

infection (11 % vs 13 %). Median days from last vaccine dose to hospital admission was 

167 (IQR: 86–288). VE of two doses (99 % original formula) against COVID-19–related 

hospitalization was 58 % using documented sources and 60 % using parental report.

Conclusions: Parental report of COVID-19 vaccination agreed strongly with documented 

sources, especially among unvaccinated patients. Despite discrepancies from parental 

overreporting, VE estimates from both sources were similar. As reliance on parental report 

increases, reducing admission-to-interview time is important for accurate vaccination history.
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1. Introduction

Accurate documentation of COVID-19 vaccination is essential for monitoring vaccine 

uptake and assessing vaccine effectiveness (VE) in real-world conditions [1]. In the United 

States, VE evaluations have used self-reported vaccination history and documented sources, 

such as state immunization information systems (IIS), electronic medical records, pharmacy 

records, and vaccination cards [2–6]. During the COVID-19 Public Health Emergency 

(declared on January 31, 2020), providers were required to report vaccine administration 

into jurisdictional IISs [7–9], making it a key data source for VE analyses. However, this 

federal reporting requirement was lifted following the conclusion of the COVID-19 Public 

Health Emergency in May 2023 [10] and subsequent commercialization of COVID-19 

vaccines, raising concerns about completeness and validity of IIS vaccination records.

To address these concerns, alternative sources of vaccination data have been considered. 

Self-report, wherein the patient or a proxy verbally provides a history of prior vaccination, 

is one such alternative. However, relying on self-report may introduce misclassification 

of vaccination status due to factors such as recall and social desirability bias. If 

misclassification of vaccine exposure is non-differential and independent of other errors 

it would bias VE estimates towards the null [11,12]. If incident SARS-CoV-2 infection 
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influences parental reporting of vaccination status (i.e., differential misclassification between 

case-patients and control-patients), estimates could be biased in either direction [11–13]. 

Thus, the World Health Organization recommended against the use of self-reported 

COVID-19 vaccination as the sole source indicating that a person is vaccinated in 

COVID-19 VE evaluations [1]. Nevertheless, previous evaluations among adults have found 

high agreement between self-reported and documented COVID-19 vaccination status [14–

16]. These analyses were conducted early in the pandemic when the shorter time between 

vaccination and hospitalization, along with fewer doses received, likely made recall more 

accurate. Additionally, they did not include children and adolescents whose parents or 

guardians report their vaccination status.

Studies of influenza vaccination have found that parental report of vaccination is highly 

sensitive; a high percentage of children with documented vaccine receipt also had parental 

report of vaccination [17,18]. However, parental report is less specific; it tends towards 

false positives in which parents of unvaccinated children incorrectly report that their child 

received an influenza vaccine [17,18]. Notably, simulation studies of influenza VE have 

shown that the use of self-reported vaccination history can meaningfully bias VE in 

test-negative studies, especially when the specificity of self-report is low [19]. Therefore, 

reviewing immunization records is considered the preferable method for determining 

vaccination status in children. Validating self-reported data is important when documented 

sources are not available.

To assess the validity of parent-reported COVID-19 vaccination during and after the U.S. 

COVID-19 Public Health Emergency, we compared parent-reported COVID-19 vaccination 

status to documented sources among hospitalized children. Additionally, we compared VE 

estimates using parent-reported vaccination data only with estimates based on documented 

vaccination data only. Understanding the implications of relying on parental report is 

important for accurate COVID-19 vaccination coverage and effectiveness assessment, 

especially if documentation declines in the post-emergency period.

2. Methods

2.1. Study population and setting

We used data from the Overcoming COVID-19 Network, a multistate surveillance network 

that conducts analyses of VE against COVID-19-related hospitalizations [20]. This analysis 

included hospitalized children and adolescents aged 5–18 years admitted to 35 participating 

hospitals and medical centers in 25 states from May 16, 2021 through October 29, 2023. 

Site personnel screened medical charts and SARS-CoV-2 specimen test results daily at 

participating sites to identify hospitalized patients eligible for enrollment. Patients admitted 

to the hospital for an acute illness and who tested positive for SARS-CoV-2 by nucleic 

acid amplification test (NAAT) or antigen test at the time of admission were included 

as COVID-19 case-patients. Control patients hospitalized for COVID-19–like illness were 

matched to case-patients (1:1) by site, age group (5–11 years, 12–15 years, 16–18 years 

inclusive) and date of hospital admission (+/− 3 weeks), but received a negative SARS-

CoV-2 test result by NAAT during or ≤ 7 days before hospital admission, with no 

positive NAAT/antigen test result <3 days after hospitalization. Patients with multisystem 
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inflammatory syndrome in children (MIS-C) were excluded. During hospitalization or 

after discharge, baseline demographic characteristics, clinical information, SARS-CoV-2 

testing history, and COVID-19 vaccination history were obtained through parent or guardian 

interviews, and review of the patient’s electronic medical record.

2.2. COVID-19 Vaccination History

Proof of vaccination was collected from several sources. Parent-reported vaccination 

data, including the number of doses received and vaccine manufacturer, were collected 

through structured in-person or telephone interviews. Study personnel also reviewed state 

vaccination registries, electronic medical records, or sources including documentation from 

primary care providers, schools, and pharmacy records. Documented vaccination was 

defined as vaccination status recorded on one or more of the following sources: COVID-19 

vaccine card, hospital electronic medical record, state IIS (viewed at the time of parent 

interview), and documentation from primary care providers. If parents provided COVID-19 

vaccination record cards, information from the card was recorded separately from parent-

reported vaccination data during the interview.

2.3. Concordance between parent-reported and documented COVID-19 vaccination

Patients were included in the analysis of concordance between parent-reported and 

documented COVID-19 vaccination status if their parent or guardian completed an interview 

reporting the number of vaccine doses received, including unvaccinated status (i.e., zero 

doses) and vaccine documentation sources were checked. If no doses were identified in 

the documented sources, the participant was classified as unvaccinated (zero doses). We 

described characteristics of vaccinated and unvaccinated patients stratified by parent-report 

vs. documented vaccination status using counts and percentages for categorical variables, 

and medians and interquartile ranges for continuous variables. Characteristics of SARS-

CoV-2 test-positive case-patients and test-negative control-patients were described similarly.

Parental report of child vaccination status was compared to documented vaccination records 

(considered the gold standard for this analysis) using several metrics. Percentage agreement 

was defined as the proportion of patients whose parents reported the same number of 

vaccine doses as was recorded in documented sources. Kappa (κ) statistics were estimated to 

measure the degree of nonrandom agreement between the number doses reported by parents 

and those recorded in documented sources, with κ = 1 representing perfect agreement and κ 
= 0 indicating no more agreement than would be expected by chance. Sensitivity of parent-

reported child COVID-19 vaccination history was estimated as the proportion of patients 

with ≥1 COVID-19 vaccine documented (denominator) whose parent also reported child 

receipt of ≥1 COVID-19 vaccine (numerator). Specificity was estimated as the proportion of 

patients with no documented vaccine (denominator) whose parent also reported him/her as 

unvaccinated (numerator). Positive predictive value (PPV) was calculated as the proportion 

of patients reported by parents as having ≥1 COVID-19 vaccine dose (denominator) who 

also had documented receipt of ≥1 COVID-19 vaccine dose (numerator). Negative predictive 

value (NPV) was calculated as the proportion of patients reported by parents as being 

unvaccinated (denominator) who also had no documentation of vaccination (numerator). 
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These concordance measures were stratified by case and control status to assess potential 

differences in accuracy by SARS-CoV-2 infection status.

We assessed factors associated with discordance between parental report and documented 

vaccination information by comparing the proportions of patients with discordant 

vaccine history by demographic characteristics (age, sex, race/ethnicity, region), clinical 

characteristics (presence of ≥1 underlying medical condition, SARS-CoV-2 test result), 

and time between hospital admission and parent interview using discordance prevalence 

ratios (PR). Adjusted PRs were estimated using multivariable log binomial regression 

including age group (5–11 years, 12–18 years), sex, race and ethnicity (non-Hispanic White, 

non- Hispanic Black, Hispanic or Latino, multiple or other races, or unknown), social 

vulnerability index (SVI, a continuous measure ranging from 0 to 1 calculated based on ZIP 

code of residence and categorized as low, medium, high) [21], Census region, presence of 

≥1 underlying medical condition, days from admission to parent interview (≤7 days, 8–50 

days, >50 days), and SARS-CoV-2 infection status at admission. We used the Wilcoxon rank 

sum test to compare distributions of days between hospital admission and parent interview 

for patients with discordant versus concordant vaccine status.

2.4. COVID-19 VE comparison

To assess whether VE estimates were similar across data sources, we compared VE 

estimates generated using (1) parent-reported data only and (2) documented sources only. 

The subset of patients included in the VE analysis differed from that of the concordance 

analysis (Fig. 1). For inclusion in the VE analysis using parent-reported data, we required 

participants’ parents to provide the approximate date of the last dose to confirm that 

it was administered at least 14 days before hospital admission. For both VE analyses, 

vaccination status was classified as (1) unvaccinated (no vaccine doses received before 

hospital admission), (2) vaccinated with 2 doses (second dose of a two-dose mRNA 

vaccine series received ≥14 days before hospital admission, 99 % original formula), or 

(3) vaccinated with ≥2 doses of an mRNA vaccine with the second dose received ≥14 days 

before hospital admission or the third dose received ≥7 days before hospital admission. 

Numbers were insufficient to estimate VE for ≥3 doses or for the bivalent COVID-19 

vaccine; no patients had received an updated (2023-2024 formulation) monovalent dose.

VE was estimated by comparing the odds of COVID-19 vaccination among SARS-CoV-2 

test-positive case-patients to the odds of vaccination among test-negative control-patients 

(VE = [1 – adjusted odds ratio] x 100 %). Multivariable logistic regression models included 

hospital site as a repeated effect using generalized estimating equations to account for 

clustering within hospital site, and adjusted for the presence of ≥1 underlying medical 

condition, age (in years), bimonthly interval of hospitalization, U.S. Census Bureau region 

of hospital, SVI, and race and ethnicity. We estimated VE for the entire study period and 

by period of SARS-CoV-2 variant predominance defined as follows: Delta (May 16, 2021–

December 18, 2021); Omicron BA.1 (December 19, 2021–March 19, 2022); and Omicron 

BA.2 and subsequent subvariants (March 20, 2022–October 29, 2023).
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SAS software (version 9.4; SAS Institute) was used to conduct VE analyses. R (version 

4.4.0) was used for all other analyses. This activity was reviewed by CDC, deemed not 

research, and was conducted consistent with applicable federal law and CDC policy.2

3. Results

3.1. Characteristics of patients included in concordance analysis

From 16 May 2021 through 29 October 2023, 5496 inpatients aged 5–18 years without 

MIS-C were enrolled in the Overcoming COVID-19 surveillance network; children aged 

5–11 years enrolled prior to November 2021, before FDA approved and CDC recommended 

COVID-19 vaccines for this age group, were excluded (n = 12) (Fig. 1). Test-positive 

case-patients and test-negative controls were evenly distributed over time (Fig. 2). The 

concordance analysis was restricted to 3262 (59 %) patients for whom both parent-reported 

and documented COVID-19 vaccination information was available (Fig. 1). Hospitalized 

patients included in the concordance analysis had a median age of 13 years (IQR: 9–16) and 

49 % were female (Table 1). Most patients (76 %) had ≥1 underlying medical condition.

Of the 3262 children included in the concordance analysis, 1274 (39 %) were reported 

by parents to have received at least one dose of the COVID-19 vaccine. This proportion 

was higher compared to those confirmed through verified documentation (n = 1068, 33 

%). However, demographic and clinical characteristics of patients classified as vaccinated 

(or unvaccinated) according to parent report were similar to those classified as vaccinated 

(or unvaccinated) according to documented sources. Similarly, demographic characteristics 

were similar between case-patients and test-negative control-patients (Table 2). However, 

case-patients were more likely to have an underlying medical condition (80 % vs 72 %, χ2 

p < 0.01) and to be unvaccinated according to documented sources (75 % vs 60 %, χ2 p < 

0.01) and parental report (68 % vs 54 %, χ2 p < 0.01).

3.2. Concordance between parent-reported and documented vaccination

Among 3262 patients with both parent-reported and documented COVID-19 vaccination 

information, percent agreement between the number of parent-reported and documented 

vaccine doses was 88.0 % (95 % CI: 86.9–89.1 %), with a kappa of 0.77 (95 % CI: 0.75–

0.79) (Table 3). Most discordant pairs (346/390) were because of parents reporting more 

doses than were found in documented sources (Table 4, Supplementary Table), which was 

reflected in the high sensitivity (98.2 %) and lower specificity (89.7 %) of parent report 

(Table 3). Parents reported an average of 0.8 doses (SD: 1.1) compared to a documented 

mean of 0.7 doses (SD: 1.0). Percent agreement was highest in the earlier periods at 

89.6 % (95 % CI: 87.8–91.3) and 91.1 (95 % CI: (89.3–93.0) in the Delta (16 May 

2021–18 Dec 2021) and Omicron BA.1 (19 Dec 2021–19 Mar 2022) predominant periods, 

respectively, but declined with time to 84.1 % (95 % CI: 82.0–86.1) when the Omicron BA.2 

SARS-CoV-2 variant became predominant (20 Mar 2022–29 Oct 2023). A similar trend was 

observed with a kappa statistic of 0.77 (95 % CI: 0.74–0.81) and 0.84 (95 % CI: 0.80–0.87) 

2See e.g., 45C.F.R. part 46.102(l)(2), 21C.F.R. part 56; 42 U.S.C. §241(d); 5 U.S.C. §552a; 44 U.S.C. §3501 et seq.
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in the Delta and Omicron BA.1 predominant periods, respectively that declined to 0.72 (95 

% CI: 0.69–0.76) when Omicron BA.2 became predominant.

We explored whether the time between parent interview and hospital admission influenced 

the observed decline in agreement over time. The number of days between admission and 

parent interview increased from 18 days (IQR: 4–60) in the Delta period to 36 days (IQR: 5–

137) by the Omicron BA.2 period. The median time between hospital admission and parent 

interview was greater for children with discordant vaccine status (58 days [IQR: 18–131]) 

than for those with concordant status (18 days [IQR: 3–63]) (p < 0.01). When stratified by 

time between hospital admission and parent interview, the trend of lower percent agreement 

between the Delta and Omicron BA.2+ periods was evident among participants interviewed 

within 7 days of hospital admission, with percent agreement declining from 97.9 % (95 % 

CI: 96.4–99.5) during the Delta period to 84.9 % (95 % CI: 81.0–88.8) during the Omicron 

BA.2+ period. A similar, though less pronounced, decline was observed among participants 

interviewed 8–50 days after admission, with percent agreement decreasing from 93.0 % (95 

% CI: 90.3–95.8) in the Delta period to 86.7 % (95 % CI: 82.9–90.6) in the Omicron BA.2+ 

period. However, among participants interviewed more than 50 days after admission, no 

clear trend was observed; percent agreement fluctuated across periods: 78.0 % (95 % CI: 

73.3–82.8) during the Delta period, 83.4 % (95 % CI: 78.3–88.6) during the Omicron BA.1 

period, and 80.5 % (95 % CI: 76.9–84.0) during the Omicron BA.2+ period.

The proportion of children reported by their parents to have received ≥1 vaccine dose who 

also had documentation of receiving ≥1 vaccine, was lower for case-patients (PPV: 76.9 % 

[95 % CI: 73.0–80.3]) compared to control patients (PPV: 85.8 % [95 % CI: 83.1–88.1]), 

indicating more overreporting by parents of case-patients than by parents of control patients 

(Table 3). However, this difference between case-patients and control patients declined 

following the Delta period. The proportion of children reported by their parents as having 

received no vaccines who also had no documented vaccines, was high (>98 %) for both 

case-patients and control patients across all time periods, indicating a high level of accuracy 

in parental reporting when children were unvaccinated.

In addition to the time between hospital admission and parent interview, region was 

associated with discordance between parent report and documented vaccination (Table 5). 

Compared to patients in the South, the proportion of patients with discordant vaccination 

status was 1.9 (95 % CI: 1.4–2.4) times as high in the West and 1.9 (95 % CI: 1.4–2.5) 

times as high in the Northeast. Discordance did not differ by age, sex, race or ethnicity, 

SARS-CoV-2 infection status, or with the presence/absence of ≥1 select underlying medical 

conditions.

3.3. VE comparison

Of 5496 children and adolescents hospitalized from 16 May 2021 through 29 October 

2023, 5215 (94.9 %) were included in the VE analyses. Among these 5215 patients, 3049 

(58.5 %) were included in VE estimates using parent-reported vaccination status and 5143 

(98.6 %) were included in the VE analysis using documented vaccination status (Fig. 1). 

Demographic and clinical characteristics of patients included the two VE analyses were 

similar (Table 6).
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VE of two vaccine doses against COVID-19-related hospitalization was 57.8 % (95 % 

CI 49.5–64.7) for the entire study period when using vaccination status from documented 

sources and 59.5 % (95 % CI 50.3–67.0) when using vaccination status reported by parents 

(Table 7). During this period, the median time from the most recent vaccine dose to hospital 

admission was 167 days (IQR: 86–288) among patients with documented vaccination status 

(for whom date of vaccination was available). Over each successive variant predominant 

period, the time from most recent vaccine dose to hospital admission increased coinciding 

with a decline in VE. Among patients with documented receipt of ≥2 doses, the median time 

from most recent COVID-19 vaccine dose to hospitalization was 98 days (IQR: 59–139) 

in the Delta predominant period (16 May 2021–18 Dec 2021), 124 days (IQR: 46–193) 

in the Omicron BA.1 period (19 Dec 2021–19 Mar 2022), and 280 days (IQR: 158–408) 

when the SARS-CoV-2 Omicron BA.2 variant became predominant (20 Mar 2022–29 Oct 

2023). Despite this decline in VE, estimates based on documented sources and parent report 

remained similar, with overlapping confidence intervals. Specifically, for vaccination status 

from documented sources, effectiveness of 2 doses dropped from 89.9 % (95 % CI: 85.6–

92.9 %) during the Delta predominant period to 56.5 % (95 % CI: 39.3–68.9) during the 

Omicron BA.1 predominant period and further to 12.2 % (95 % CI: −6.3–27.4 %) by the 

Omicron BA.2 predominant period. Similarly, for vaccination status reported by parents, 

effectiveness dropped from 86.2 % (95 % CI: 80.6–90.2 %) to 60.1 % (95 % CI: 44.1–71.5 

%) by the Omicron BA.1 period and to −7.6 % (95 % CI: −39.0–16.8 %) by the Omicron 

BA.2 predominant period.

4. Discussion

Parent-reported COVID-19 vaccination status agreed substantially with documented status 

among pediatric patients but agreement declined slightly in the period starting in March 

2022. Despite this decline, VE estimates based on documented sources and parental report 

were similar, with overlapping confidence intervals throughout the study period. Nearly 

all patients whose parents reported them as unvaccinated had no documented COVID-19 

vaccination. Discrepancies in the number of vaccine doses reported by parents and those 

recorded in documented sources were more often because of parents reporting more doses 

than were documented. Discordance was positively associated with longer times from 

hospital admission to parent interview and residing in the Northeast and West compared 

to the South and Midwest Census regions.

These findings suggest that researchers can generally rely on parental reports of no history 

of COVID-19 vaccination and no additional verification is needed, as these reports of 

zero doses were almost always confirmed by documented sources. The higher accuracy 

of parental reports indicating no COVID-19 vaccination compared to those reporting ≥1 

vaccine may account for the observed regional variations in agreement. Specifically, greater 

agreement in the Midwest and South compared to the Northeast and West could reflect 

lower vaccination coverage in the former regions since agreement tends to be higher when 

children are unvaccinated [22].

These findings have important implications for COVID-19 VE evaluations, which often 

rely on documented sources that might be less complete following the May 2023 
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commercialization of COVID-19 vaccines and the lifting of reporting mandates to IIS 

[2,3,23]. During our study period, parent-reported COVID-19 vaccination status was a 

reliable alternative, but results could vary when evaluating recall of multiple updated 

vaccines in future analyses. The tendency of parents to report more doses than were 

documented could indicate that parental report captures doses missed by documentation 

or it could indicate social desirability bias. Previous studies show that overreporting of 

vaccinations can bias VE estimates towards the null, and this bias is particularly pronounced 

when vaccine coverage is low (<40 %) [19]. In our study population > 40 % of controls had 

received ≥1 COVID-19 vaccine dose and VE estimates based on parental report were similar 

to those using documented sources. However, coverage with updated COVID-19 vaccine 

formulations might be lower in future VE evaluations limiting the generalizability of our 

findings to future VE analyses.

Our findings of strong concordance between parent-reported and documented COVID-19 

vaccination in a pediatric population are consistent with findings in other populations [14–

16] and for other vaccine-preventable diseases [17,18]. Studies in adults and pregnant 

women found high concordance (κ > 0.91) between self-reported and documented 

COVID-19 vaccinations [14,16]. These studies also noted that documented sources often 

recorded lower vaccination rates than self-report. Among adults, a primary reason for 

discordance was vaccinations received outside the state or country and thus not recorded 

in jurisdictional IIS [16]. A previous study also found that shorter time between self-report 

and vaccination was associated with higher agreement between self-report and vaccination 

documented in electronic health records [15].

This analysis is subject to several limitations. First, our concordance analysis assumes that 

documented sources are the gold standard for vaccination information, but parents might 

provide more timely and complete information, especially following the removal of national 

reporting requirements. For instance, vaccines reported by parents but not recorded in a 

jurisdictional IIS might have been administered in a different state, country, or in federal 

facilities, which were not subject to jurisdictional reporting requirements. We lacked parent-

reported data on the state or country where children received the vaccine, which prevented 

us from differentiating between a missing IIS record and not being vaccinated.

Second, the time since vaccination is important for assessing the durability of immunity 

in VE analyses, and previous analyses have documented waning immunity following 

vaccination [2]. However, we did not collect the exact date of vaccination from parents, 

preventing us from assessing the accuracy of parent-reported COVID-19 vaccination dates. 

Instead, parents were asked if their child had received a vaccine within the 14 days before 

hospital admission to ensure that only vaccines administered with sufficient time for the 

immune system to develop a response were counted.

Finally, a substantial proportion (44 %) of parents did not participate in interviews to report 

their child’s vaccination information. Although strong concordance between parental report 

and documented vaccination sources may reduce concerns about exposure misclassification 

in VE studies, selection bias remains an important consideration that could impact VE 

estimates relying on parental report [24]. However, we found that VE estimates and 
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demographic and clinical characteristics of children with parent-reported vaccination status 

(n = 3049) and those with documented vaccination status (n = 5143) were similar, 

suggesting that selection bias introduced by non-participation in parent interviews may be 

limited.

Despite these limitations, our analysis demonstrates that parent-reported and documented 

child vaccination histories were highly concordant, particularly when parents reported 

that their child was unvaccinated. Although parental report was a reliable alternative 

to documented sources for classifying COVID-19 vaccination status in children and 

adolescents, even with high concordance, the tendency of parents to report more doses than 

are documented (i.e., lower specificity of parental report) could lead to differences in future 

VE estimates based on documented versus parent-reported vaccination. These potential 

differences should be considered when interpreting VE estimates based on parental report. 

As future evaluations of COVID-19 VE may increasingly rely on parental report because 

of reduced COVID-19 vaccination reporting requirements, it is important to minimize the 

time between the parent interview and the child’s hospital admission to enhance accuracy of 

parent-reported child vaccination history.
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Fig. 1. 
Flow diagram of hospitalized patients aged 5–18 years in concordance and COVID-19 

vaccine effectiveness analyses, 16 May 2021–29 October 2023, n = 5496. Abbreviations: 

VE, vaccine effectiveness.
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Fig. 2. 
Weekly number of patients aged 5–18 years hospitalized with a COVID-19–like illness and 

a positive SARS-CoV-2 test result (case-patients) or a negative SARS-CoV-2 test result 

(control-patients) in the Overcoming COVID-19 network— 35 hospitals, 25 states (n = 

5496), 16 May 2021–26 October 2023.
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TABLE 6
Characteristics of hospitalized patients aged 5–18 years in vaccine effectiveness analysis using parental reports 

and documented* COVID-19 vaccination status — 35 hospitals, 25 states (n = 5215), 16 May 2021–29 

October 2023.

Characteristic Parent-report, No. (%)** Documented, No. (%)**

N = 3049 N = 5143

Age (years), median [IQR] 13.3 [9.0–15.7] 13.1 [8.7–15.7]

Female sex 1487 (48.8) 2461 (47.9)

Race/ethnicity

White, Non-Hispanic 1157 (37.9) 1950 (37.9)

Black, Non-Hispanic 756 (24.8) 1217 (23.7)

Asian, Non-Hispanic 94 (3.1) 159 (3.1)

Hispanic/Latino 638 (20.9) 979 (19.0)

Multiple/other races 348 (11.4) 611 (11.9)

Unknown race/ethnicity 56 (1.8) 227 (4.4)

Median SVI†[IQR] 0.6 [0.3–0.8] 0.6 [0.3–0.8]

U.S. Census Bureau region §

Northeast 331 (10.8) 663 (12.9)

Midwest 770 (25.2) 1326 (25.8)

South 1274 (41.8) 1949 (37.9)

West 674 (22.1) 1205 (23.4)

Underlying medical conditions

≥1 underlying medical condition 2318 (76.0) 3878 (75.4)

Respiratory 1139 (37.4) 1976 (38.4)

 Asthma 727 (23.8) 1315 (25.6)

Cardiac 332 (10.9) 556 (10.8)

Neurologic/neuromuscular 737 (24.2) 1204 (23.4)

Oncologic disorder 214 (7.0) 336 (6.5)

Non-oncologic immunosuppressive disorder¶ 198 (6.5) 303 (5.9)

Endocrine 389 (12.8) 596 (11.6)

 Diabetes 119 (3.9) 188 (3.7)

Obesity 324 (10.6) 507 (9.9)

COVID-19 vaccination status ††

Unvaccinated 1996 (65.5) 3664 (71.2)

Primary series only 803 (26.3) 1164 (22.6)

≥3 doses 250 (8.2) 315 (6.1)

Vaccine type, if vaccinated

Pfizer-BioNTech 990 (94.0) 1466 (99.1)

Moderna 17 (1.6) 6 (0.4)

Mixed Pfizer-BioNTech/Moderna 8 (0.8) 4 (0.3)

Unknown 38 (3.6) 3 (0.2)

SARS-CoV-2 positive by RT-PCR 1514 (49.7) 2446 (47.6)
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Abbreviations: SVI, social vulnerability index.

*
Documentation comprised vaccine cards, electronic medical records, pediatrician records, or jurisdictional Immunization Information Systems.

**
Data are presented as number (column %) for all variables, except for age and SVI, which are presented as median (IQR). Percentages for 

vaccine type use the number vaccinated as the denominator.

†
SVI is a scale (range = 0–1), reflecting a composite score of socioeconomic status, household characteristics, racial and ethnic minority status, 

and housing type and transportation. A lower score indicates lower social vulnerability, whereas a higher score indicates higher social vulnerability, 
which might predispose a population to worse health outcomes SVI was calculated based on ZIP code of patient’s residence.

§
 https://www2.census.gov/geo/pdfs/maps-data/maps/reference/us_regdiv.pdf 

¶
Non-oncologic immunosuppressive disorder include solid organ transplant, HIV or AIDS, primary immunodeficiency, bone marrow transplant for 

non-oncologic disease, and other disorder requiring treatment that suppresses the immune system).

††
Among those with documented vaccination status, ≥1 bivalent dose was received by 4/315 who received ≥3 doses and 9/1164 who received 

2 doses. All others received the original monovalent formula. Patients who received only 1 vaccine dose were not included in the vaccine 
effectiveness analysis.
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