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COVID-19 can lead to severe outcomes in children, includ-
ing multisystem inflammatory syndrome, hospitalization, and 
death (1,2). On November 2, 2021, the Advisory Committee 
on Immunization Practices issued an interim recommenda-
tion for use of the BNT162b2 (Pfizer-BioNTech) vaccine in 
children aged 5–11 years for the prevention of COVID-19; 
however, vaccination coverage in this age group remains low 
(3). As of June 7, 2022, 36.0% of children aged 5–11 years 
in the United States had received ≥1 dose of COVID-19 
vaccine (3). Among factors that might influence vaccination 
coverage is the availability of vaccine providers (4). To better 
understand how provider availability has affected COVID-19 
vaccination coverage among children aged 5–11 years, CDC 
analyzed data on active COVID-19 vaccine providers and 
county-level vaccine administration data during November 1, 
2021–April 25, 2022. Among 2,586 U.S. counties included 
in the analysis, 87.5% had at least one active COVID-19 vac-
cine provider serving children aged 5-11 years. Among the five 
assessed active provider types, most counties had at least one 
pharmacy (69.1%) or public health clinic (61.3%), whereas 
fewer counties had at least one pediatric clinic (29.7%), family 
medicine clinic (29.0%), or federally qualified health center 
(FQHC)* (22.8%). Median county-level vaccination coverage 
was 14.5% (IQR = 8.9%–23.6%). After adjusting for social 
vulnerability index (SVI)† and urbanicity, the analysis found 
that vaccination coverage among children aged 5–11 years was 

* https://www.hrsa.gov/opa/eligibility-and-registration/health-centers/fqhc/
index.html

† SVI is a composite measure calculated from the following 15 indicators: 
1) percentage of persons with incomes below poverty threshold, 2) percentage 
of civilian population (aged ≥16 years) unemployed, 3) per capita income, 
4) percentage of persons aged ≥25 years with no high school diploma, 5) 
percentage of persons aged ≥65 years, 6) percentage of persons aged ≤17 years, 
7) percentage of civilian noninstitutionalized population with a disability, 
8) percentage of single-parent households with children aged <18 years, 9) 
percentage of persons who are racial or ethnic minorities (i.e., all persons except 
those who are non-Hispanic White), 10) percentage of persons aged ≥5 years 
who speak English “less than well,” 11) percentage of housing in structures with 
≥10 units (multiunit housing), 12) percentage of housing structures that are 
mobile homes, 13) percentage of households with more persons than rooms 
(crowding), 14) percentage of households with no vehicle available, and 15) 
percentage of persons in group quarters. The 15 indicators are categorized 
into four themes: 1) socioeconomic status (indicators 1–4), 2) household 
composition and disability (indicators 5–8), 3) racial and ethnic minority status 
and language (indicators 9 and 10), and 4) housing type and transportation 
(indicators 11–15). These indicators are combined into a final score that is ranked  
from 0 (lowest vulnerability) to 1 (highest vulnerability). https://www.atsdr.
cdc.gov/placeandhealth/svi/index.html

higher in counties with at least one active COVID-19 vaccine 
provider than in counties with no active providers (adjusted 
rate ratio [aRR] = 1.66). For each provider type, presence of 
at least one provider in the county was associated with higher 
coverage; the largest difference in vaccination coverage was 
observed between counties with and without pediatric clin-
ics (aRR = 1.37). Ensuring broad access to COVID-19 
vaccines, in addition to other strategies to address 
vaccination barriers, could help increase vaccination 
coverage among children aged 5–11 years.

This cross-sectional analysis used COVID-19 vaccine admin-
istration data reported to CDC by jurisdictions, pharmacies, and 
federal entities through immunization information systems, the 
Vaccine Administration Management System, and direct data 
submission.§ Among 3,142 U.S. counties, 2,586 (82.3%) were 
included. Two states (Texas and Idaho) and eight California 
counties with populations <20,000 were excluded because 
of restrictions on reporting of vaccine administration data to 
CDC, and Michigan was excluded because of incomplete data 
on COVID-19 vaccine administration. Counties were also 
excluded if provider type was missing for >25% of active pro-
viders in the county (5.1% of counties). Active providers were 
defined as those who reported administration of at least one 
Pfizer-BioNTech pediatric COVID-19 vaccine dose by April 25, 
2022. COVID-19 provider enrollment data were used to classify 
active providers into the following provider types: pharmacies, 
pediatric clinics, family medicine clinics, FQHCs, and public 
health clinics. School-located vaccination clinics could not be 
included because vaccine administration in these locations was 
not reported separately from other provider types, such as pedi-
atric clinics and pharmacies. For active providers and for each 
provider type, counties were dichotomized into those with at 
least one provider versus those with no providers. COVID-19 
vaccination coverage was defined as the number of children 
aged 5–11 years who received at least one dose of pediatric 
COVID-19 vaccine during November 1, 2021–April 25, 2022, 
divided by the county population aged 5–11 years.¶

§ https://www.cdc.gov/coronavirus/2019-ncov/vaccines/distributing/about-
vaccine-data.html

¶ County population totals used to calculate vaccination coverage among children 
aged 5–11 years were obtained from the National Center for Health Statistics 
(NCHS) vintage 2019 bridged-race postcensal population estimates (https://
www.cdc.gov/nchs/nvss/bridged_race.htm). The population of children aged 
5–11 years in counties included in the analysis ranged from 33 to 839,738.

https://www.hrsa.gov/opa/eligibility-and-registration/health-centers/fqhc/index.html
https://www.hrsa.gov/opa/eligibility-and-registration/health-centers/fqhc/index.html
https://www.atsdr.cdc.gov/placeandhealth/svi/index.html
https://www.atsdr.cdc.gov/placeandhealth/svi/index.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/distributing/about-vaccine-data.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/distributing/about-vaccine-data.html
https://www.cdc.gov/nchs/nvss/bridged_race.htm
https://www.cdc.gov/nchs/nvss/bridged_race.htm


Morbidity and Mortality Weekly Report 

848 MMWR / July 1, 2022 / Vol. 71 / No. 26 US Department of Health and Human Services/Centers for Disease Control and Prevention

Associations between provider availability and vaccination 
coverage among children aged 5–11 years were measured 
using generalized estimating equation models with negative 
binomial regression to account for clustering of counties 
within states.** Because the active provider definition might 
have undercounted providers that did not report identifying 
information with their vaccine administrations, a sensitivity 
analysis was also conducted in which active providers were 
defined as those reporting either administration or inventory 
of ≥1 Pfizer-BioNTech pediatric COVID-19 vaccine dose. Rate 
ratios were calculated with 95% CIs to compare vaccination 
coverage among counties with and without active COVID-19 
vaccine providers overall and by each provider type, with 
multivariable models controlling for SVI and urbanicity.†† 
P-values <0.05 were considered statistically significant. 
Analyses were performed in SAS (version 9.4; SAS Institute). 
This study was reviewed by CDC and conducted consistent 
with applicable federal law and CDC policy.§§

Active providers of COVID-19 vaccine to children aged 
5–11 years were primarily concentrated in parts of the 
Northeast, Midwest, and several counties in the West (Figure); 
this distribution approximately corresponded with COVID-19 
vaccination coverage among children aged 5–11 years. Most 
counties had at least one active provider (87.5%), with the 
most common being a pharmacy (69.1%) or public health 
clinic (61.3%); fewer counties had at least one pediatric clinic 
(29.7%), family medicine clinic (29.0%), or FQHC (22.8%) 
(Table 1). More than one half (1,322; 51.1%) of counties had 
no pediatric clinic, family medicine clinic, or FQHC. Among 
all counties, median vaccination coverage among children aged 
5–11 years was 14.5% (IQR = 8.9%–23.6%).

In univariate models, the presence of at least one active pro-
vider in a county was associated with higher vaccination cover-
age when compared with having no active provider in a county, 
irrespective of provider type (Table 2). These associations 
remained significant after adjusting for SVI and urbanicity. In 
the adjusted models, the largest associations with vaccination 
coverage were found for active providers (aRR = 1.66) and 
pediatric clinics (aRR = 1.37). Public health clinics were 
associated with the smallest difference in vaccination 
coverage (aRR = 1.16). The sensitivity analysis in which active 
providers were defined as those reporting either administra-
tion or inventory of at least one Pfizer-BioNTech pediatric 
COVID-19 vaccine dose yielded similar results.

 ** Robust SEs were used.
 †† County-level SVI data were obtained from CDC/Agency for Toxic Substances 

and Disease Registry 2018 SVI database. County-level urbanicity data were 
obtained from the 2013 NCHS Urban-Rural Classification Scheme. https://
www.cdc.gov/nchs/data_access/urban_rural.htm

 §§ 45 C.F.R. part 46, 21 C.F.R. part 56; 42 U.S.C. Sect. 241(d); 5 U.S.C. Sect. 
552a; 44 U.S.C. Sect. 3501 et seq.

Discussion

The availability of any active pediatric COVID-19 vaccine 
provider in a county was associated with higher county-level 
vaccination coverage among children aged 5–11 years during 
November 1, 2021–April 25, 2022. This association remained 
significant within individual provider types, including pediatric 
clinics, family medicine clinics, FQHCs, pharmacies, and pub-
lic health clinics, underscoring the importance of COVID-19 
vaccine provider availability to increasing vaccination coverage 
among children in this age group.

Although most counties had at least one active COVID-19 
vaccine provider serving children aged 5–11 years, approxi-
mately one half of counties did not have an active pediatric 
clinic, family medicine clinic, or FQHC. This gap in access 
to COVID-19 vaccines through providers that serve as a 
medical home for routine pediatric care has important impli-
cations for COVID-19 vaccination coverage. Survey data 
have indicated that pediatricians are among the most trusted 
sources of reliable information about COVID-19 vaccines (5). 
Furthermore, among provider types included in this report, 
the availability of pediatric clinics was associated with the 
largest difference in vaccination coverage. Lack of access to a 
pediatrician or other regular health care provider that admin-
isters COVID-19 vaccines could be a barrier to vaccination 
for children aged 5–11 years.

In counties without a pediatric clinic, family medicine clinic, 
or FQHC, access to COVID-19 vaccines was primarily avail-
able through pharmacies and public health clinics. Leveraging 
these alternative vaccine access points is critical to reaching par-
ents and children who remain unvaccinated. Pharmacies have 
played an important role in expanding access to COVID-19 
vaccines through their availability and extended hours of 
operation. A previous study found that 46.4% of COVID-19 
pediatric vaccine doses were administered in pharmacies (6), 
indicating that pharmacy vaccine providers are acceptable 
to many parents. Strategies to improve vaccination coverage 
among children aged 5–11 years could include encouraging 
interactions between pharmacy staff members and parents 
around COVID-19 vaccination.

Whereas ensuring access to COVID-19 vaccine providers 
might increase vaccination coverage, several other barriers 
to COVID-19 vaccination exist in pediatric populations. 
Concerns about vaccine safety and effectiveness continue to 
deter many parents from seeking COVID-19 vaccination for 
their children (7). Parents might also perceive the risk for seri-
ous COVID-19–associated illness to be low in children, lead-
ing them to defer vaccination (7). Beyond maintaining access 
to COVID-19 vaccine providers, interventions to overcome 
vaccine hesitancy are needed to improve vaccination coverage 

https://www.cdc.gov/nchs/data_access/urban_rural.htm
https://www.cdc.gov/nchs/data_access/urban_rural.htm


Morbidity and Mortality Weekly Report

MMWR / July 1, 2022 / Vol. 71 / No. 26 849US Department of Health and Human Services/Centers for Disease Control and Prevention

FIGURE. Number of active COVID-19 vaccine providers per 10,000 children aged 5–11 years and COVID-19 vaccination coverage among children 
aged 5–11 years, by county — United States, November 1, 2021–April 25, 2022
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TABLE 1. Number of pediatric COVID-19 vaccine providers per county and county-level vaccination coverage among children aged 5–11 years, 
by availability of provider type — United States, November 1, 2021–April 25, 2022

Characteristic No. of counties (%)

Median (IQR)

No. of providers 
per county*

No. of providers per 10,000 children 
aged 5–11 years per county*

County-level 
vaccination coverage

Total 2,586 (100.0) 4 (1–9) 14 (9–19) 14.5 (8.9–23.6)

Any active provider
0 323 (12.5) 0 0 8.4 (5.3–13.1)
≥1 2,263 (87.5) 4 (2–11) 15 (11–20) 15.4 (9.7–25.2)

Provider type

Pharmacy
0 800 (30.9) 0 0 10.3 (6.6–16.2)
≥1 1,786 (69.1) 3 (1–8) 8 (5–11) 16.6 (10.5–27.3)

Pediatric clinic
0 1,817 (70.3) 0 0 11.9 (7.5–18.1)
≥1 769 (29.7) 2 (1–5) 2 (1–4) 23.8 (15.0–37.3)

Family medicine clinic
0 1,836 (71.0) 0 0 11.8 (7.5–18.2)
≥1 750 (29.0) 1 (1–3) 2 (1–5) 24.0 (15.0–37.1)

Federally qualified health center
0 1,996 (77.2) 0 0 12.7 (8.0–19.4)
≥1 590 (22.8) 1 (1–3) 2 (1–4) 24.3 (14.7–38.3)

Public health clinic
0 1,002 (38.7) 0 0 12.9 (7.6–20.9)
≥1 1,584 (61.3) 1 (1–1) 3 (1–8) 15.2 (9.7–25.5)

Social vulnerability index
Quartile 1 (lowest vulnerability) 697 (27.0) 2 (1–8) 13 (5–20) 17.1 (9.7–29.5)
Quartile 2 656 (25.4) 4 (2–11) 14 (9–19) 15.1 (9.9–25.6)
Quartile 3 612 (23.7) 4 (2–12) 13 (10–18) 12.8 (7.9–21.7)
Quartile 4 (highest vulnerability) 621 (24.0) 4 (2–7) 14 (10–19) 12.9 (8.0–18.8)

Urbanicity
Large central metropolitan 55 (2.1) 116 (81–184) 14 (10–16) 39.5 (31.7–53.4)
Large fringe metropolitan 301 (11.6) 11 (4–35) 12 (9–15) 23.1 (13.8–35.7)
Medium metropolitan 320 (12.4) 12 (4–33) 13 (10–17) 20.4 (13.6–29.3)
Small metropolitan 297 (11.5) 8 (2–16) 13 (9–16) 16.6 (10.6–25.5)
Micropolitan 535 (20.7) 5 (3–7) 14 (10–19) 13.9 (9.4–20.0)
Noncore 1,078 (41.7) 1 (1–3) 15 (6–25) 10.8 (6.8–16.4)

* For social vulnerability and urbanicity, medians and IQRs were calculated using the total number of COVID-19 vaccine providers per county.

among children aged 5–11 years. Educating parents about the 
impact of COVID-19 illness in children (1,2) and the safety 
and effectiveness of pediatric COVID-19 vaccines (8,9) is vital.

The findings in this report are subject to at least five limita-
tions. First, 17.7% of U.S. counties were excluded from this 
analysis because of insufficient data; therefore, findings might 
not be generalizable to all U.S. counties. Second, providers 
that did not report identifying information with their vac-
cine administrations might not have been counted as active 
providers; however, a sensitivity analysis in which active 
providers were defined as those with either administration 
or inventory of ≥1 Pfizer-BioNTech pediatric COVID-19 
vaccine dose yielded similar results. Third, providers identi-
fied in this analysis refer to provider locations as opposed to 
individual providers; the capacity of each provider location to 
administer COVID-19 vaccines might differ. Fourth, because 
provider-type data were self-reported by providers enrolling in 

Summary

What is already known about this topic?

Although COVID-19 vaccination has been recommended for 
children aged 5–11 years since November 2021, coverage 
among this age group remains low.

What is added by this report?

By April 25, 2022, most U.S. counties had a pharmacy or public 
health clinic offering COVID-19 vaccines to children aged 
5–11 years; fewer counties had a pediatric clinic, family medicine 
clinic, or federally qualified health center. The availability of each 
provider type was associated with higher county-level vaccina-
tion coverage among children aged 5–11 years.

What are the implications for public health practice?

Ensuring broad access to COVID-19 vaccines, in addition to 
other strategies to address vaccination barriers, could help 
increase vaccination coverage among children aged 5–11 years.
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TABLE 2. Univariate and multivariable models* describing the 
association between county-level pediatric COVID-19 provider 
availability (≥1 versus 0) and county-level vaccination coverage 
among children aged 5–11 years, by provider type† — United States, 
November 1, 2021–April 25, 2022

Provider type (≥1 versus 0)

RR (95% CI)

Univariate model Multivariable model§

Active provider 1.82 (1.67–1.99) 1.66 (1.49–1.84)
Pharmacy 1.47 (1.38–1.57) 1.25 (1.17–1.33)
Pediatric clinic 1.69 (1.59–1.79) 1.37 (1.31–1.44)
Family medicine clinic 1.48 (1.38–1.59) 1.25 (1.17–1.34)
Federally qualified health center 1.46 (1.36–1.56) 1.22 (1.15–1.29)
Public health clinic 1.24 (1.14–1.36) 1.16 (1.07–1.26)

Abbreviation: RR = rate ratio.
* Analysis performed using generalized estimating equation models with 

negative binomial regression to account for clustering of counties within states.
† RRs compare the vaccination rate in counties with at least one provider overall 

and of a given type to counties with 0 providers overall and of the same type.
§ Models controlled for social vulnerability index quartile and urbanicity.

the COVID-19 vaccination program, some providers might 
have been misclassified. Finally, the impact of school-located 
vaccination clinics could not be evaluated, because vaccine 
administration in these locations was not reported separately 
from other provider types.

Ensuring widespread access to COVID-19 vaccines in addi-
tion to other strategies to address barriers to vaccination could 
increase vaccination coverage among children aged 5–11 years. 
Coverage might be improved by engaging health care providers 
and pharmacists, as well as school officials, community leaders, 
and faith leaders, to increase vaccine confidence. In areas with 
few pediatric medical practices, promoting vaccination through 
alternative sources, including pharmacies, public health clinics, 
and school-based vaccination clinics, is essential.

Acknowledgments

COVID-19 Vaccine Task Force; U.S. Department of Defense; 
immunization program managers; immunization information system 
managers; other staff members of the immunization programs in the 
64 jurisdictions and five federal entities that provided data.

Corresponding author: Jennifer DeCuir, qeo3@cdc.gov.

 1Epidemic Intelligence Service, CDC; 2CDC COVID-19 Emergency Response 
Team; 3General Dynamics Information Technology Inc., Falls Church, Virginia; 
4Division of HIV Prevention, National Center for HIV, Viral Hepatitis, STD, 
and TB Prevention, CDC; 5Immunization Services Division, National Center 
for Immunization and Respiratory Diseases, CDC.

All authors have completed and submitted the International 
Committee of Medical Journal Editors form for disclosure of potential 
conflicts of interest. No potential conflicts of interest were disclosed.

References

1. Marks KJ, Whitaker M, Anglin O, et al. COVID-NET Surveillance Team. 
Hospitalizations of children and adolescents with laboratory-confirmed 
COVID-19—COVID-NET, 14 states, July 2021–January 2022. MMWR 
Morb Mortal Wkly Rep 2022;71:271–8. PMID:35176003 https://doi.
org/10.15585/mmwr.mm7107e4

2. Belay ED, Abrams J, Oster ME, et al. Trends in geographic and temporal 
distribution of US children with multisystem inflammatory syndrome 
during the COVID-19 pandemic. JAMA Pediatr 2021;175:837–45. 
PMID:33821923 https://doi.org/10.1001/jamapediatrics.2021.0630

3. CDC. COVID data tracker. Atlanta, GA: US Department of Health and 
Human Services, CDC; 2022. Accessed June 8, 2022. https://covid.cdc.
gov/covid-data-tracker/#vaccination-demographics-trends

4. Brewer NT, Chapman GB, Rothman AJ, Leask J, Kempe A. Increasing 
vaccination: putting psychological science into action. Psychol Sci Public 
Interest  2017;18:149–207. PMID:29611455 https : / /doi .
org/10.1177/1529100618760521

5. Hamel L, Lopes L, Kearney A, Sparks G, Stokes M, Brodie M. KFF 
COVID-19 vaccine monitor: June 2021. Oakland, CA: Kaiser Family 
Foundation; 2021. https://www.kff.org/coronavirus-covid-19/poll-
finding/kff-covid-19-vaccine-monitor-june-2021/

6. Kim C, Yee R, Bhatkoti R, et al. COVID-19 vaccine provider access and 
vaccination coverage among children aged 5–11 years—United States, 
November 2021–January 2022. MMWR Morb Mortal Wkly Rep 
2022;71:378–83. PMID:35271559 https://doi.org/10.15585/mmwr.
mm7110a4

7. Liu Y, Ma Q, Liu H, Guo Z. Public attitudes and influencing factors 
toward COVID-19 vaccination for adolescents/children: a scoping review. 
Public Health 2022;205:169–81. PMID:35303534 https://doi.
org/10.1016/j.puhe.2022.02.002

8. Hause AM, Baggs J, Marquez P, et al. COVID-19 vaccine safety in children 
aged 5–11 years—United States, November 3–December 19, 2021. 
MMWR Morb Mortal Wkly Rep 2021;70:1755–60. PMID:34968370 
https://doi.org/10.15585/mmwr.mm705152a1

9. Fowlkes AL, Yoon SK, Lutrick K, et al. Effectiveness of 2-dose BNT162b2 
(Pfizer BioNTech) mRNA vaccine in preventing SARS-CoV-2 infection 
among children aged 5–11 years and adolescents aged 12–15 years—
PROTECT cohort, July 2021–February 2022. MMWR Morb Mortal 
Wkly Rep 2022;71:422–8. PMID:35298453 https://doi.org/10.15585/
mmwr.mm7111e1

mailto:qeo3@cdc.gov
https://pubmed.ncbi.nlm.nih.gov/35176003
https://doi.org/10.15585/mmwr.mm7107e4
https://doi.org/10.15585/mmwr.mm7107e4
https://pubmed.ncbi.nlm.nih.gov/33821923
https://pubmed.ncbi.nlm.nih.gov/33821923
https://doi.org/10.1001/jamapediatrics.2021.0630
https://covid.cdc.gov/covid-data-tracker/#vaccination-demographics-trends
https://covid.cdc.gov/covid-data-tracker/#vaccination-demographics-trends
https://pubmed.ncbi.nlm.nih.gov/29611455
https://doi.org/10.1177/1529100618760521
https://doi.org/10.1177/1529100618760521
https://www.kff.org/coronavirus-covid-19/poll-finding/kff-covid-19-vaccine-monitor-june-2021/
https://www.kff.org/coronavirus-covid-19/poll-finding/kff-covid-19-vaccine-monitor-june-2021/
https://pubmed.ncbi.nlm.nih.gov/35271559
https://doi.org/10.15585/mmwr.mm7110a4
https://doi.org/10.15585/mmwr.mm7110a4
https://pubmed.ncbi.nlm.nih.gov/35303534
https://doi.org/10.1016/j.puhe.2022.02.002
https://doi.org/10.1016/j.puhe.2022.02.002
https://pubmed.ncbi.nlm.nih.gov/34968370
https://doi.org/10.15585/mmwr.mm705152a1
https://pubmed.ncbi.nlm.nih.gov/35298453
https://doi.org/10.15585/mmwr.mm7111e1
https://doi.org/10.15585/mmwr.mm7111e1



