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Introduction: During the 2018–2019 influenza season, vaccination coverage among U.S. children was
62.6%. The purpose of this study was to estimate the prevalence of influenza vaccinations among pedi-
atric patients seen in U.S. health centers, and to explore potential disparities in vaccination coverage
among subpopulations. Funded by the Health Resources and Services Administration (HRSA) within
the U.S. Department of Health and Human Services, these health centers provide primary and preventive
care to underserved and vulnerable individuals and families in order to reduce health disparities based on
economic, geographic, or cultural barriers.
Methods: Cross-sectional data, analyzed in 2019, came from the most recent waves of the Health Center
Patient Survey (2009, 2014). The sample consisted of children ages 2–17 years receiving care from HRSA-
funded health centers. The outcome of interest was self- or parent-reported receipt of influenza vaccine
in the past year. Multivariable logistic regression was used to estimate the adjusted prevalence rate ratios
for the association between demographic characteristics (age, sex, race/ethnicity, poverty level, urban/ru-
ral residence, geographic region), health-related variables (receipt of well-child check-up, asthma diagno-
sis), and influenza vaccination.
Results: Influenza vaccination coverage among pediatric health center patients increased from 46.6% in
2009 to 67.8% in 2014. In the adjusted model for 2014, there were few statistically significant differences
in vaccination coverage among subpopulation groups, however American Indian/Alaska Native children
had 31% increased vaccination coverage compared with non-Hispanic White children (aPRR: 1.31, 95% CI:
1.02–1.60) and children living in the South had 26% decreased vaccination coverage compared with those
living in the Northeast (aPRR: 0.74, 95% CI: 0.54–0.93).
Conclusions: Influenza vaccination coverage among pediatric health center patients in 2014 exceeded the
national average (as of 2018–2019), and few differences were found among at-risk subpopulations.
HRSA-funded health centers are well-positioned to further increase the vaccination rate among children
living in underserved communities.

Published by Elsevier Ltd.
1. Introduction

Vaccinations, extolled as one of the greatest public health
achievements of the 20th century, continue to be a critical tool
for mitigating death and disease in the United States (U.S.) and
globally. For a single-year birth cohort, it is estimated that routine
childhood vaccination prevents nearly 20 million cases of disease
in the U.S., including over 40,000 deaths [1]. Moreover, avoided
morbidity and mortality due to vaccination is estimated to save
$13.5 billion in direct costs and $68.8 billion in total societal costs
over the cohort’s lifetime [2]. Despite the remarkable outcomes
provided by recommended vaccines they remain underutilized
among children, due to barriers to accessing vaccination services,
vaccination exemptions, and parental vaccine hesitancy [3–5].

In the U.S. each fall, the Centers for Disease Control and
Prevention and the American Academy of Pediatrics recommend
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seasonal influenza vaccination for everyone six months of age and
older, excluding those with medical contraindications [6,7]. And
each year, public health departments and primary care providers
work to implement this recommendation. Historically, under-
served populations, such as those living below the federal poverty
line, and those who are uninsured or underinsured, have lower
seasonal influenza vaccination rates [8–10], leaving those individ-
uals and their communities more susceptible to influenza and
related complications. Young children are at particularly high risk
for severe influenza complications [11,12]. Estimates from the
2018–2019 influenza season based on the National Immunization
Survey-Flu indicate that the childhood influenza vaccination rate
was nearly 63%—an increase of almost 5 percentage points from
the 2017–2018 influenza season [13]. While this marks a positive
shift, the coverage rate remains below the national benchmark of
70% [14].

Health care providers caring for the underserved are uniquely
positioned to help prevent seasonal influenza infections through
vaccination and to increase community immunity in the areas
they serve. Health centers funded by the Health Resources and
Services Administration (HRSA) within the U.S. Department of
Health and Human Services, under Section 330 of the U.S. Public
Health Service Act [15] provide high quality, accessible, and
affordable primary and preventative health care to underserved
and vulnerable populations across the U.S. in order to reduce
health disparities based on economic, geographic, or cultural bar-
riers. In 2018, HRSA-funded health centers served over 28 million
patients, including over 8.7 million children ages 0 through
17 years, which represents one in nine U.S. children [16,17].
Health centers operate with a sliding scale fee structure for
patients, based on their income level. With over 91% of patients
living at or below 200% of the federal poverty guideline [16], the
Health Center Program provides a model of low cost, high quality
health care that can contribute to improving utilization of preven-
tative health services including seasonal influenza vaccination
[18]. Given the program’s reach among children within under-
served communities, health centers are cornerstones in promoting
public health in general and influenza community immunity in
particular [19].

To date, there have been no studies examining influenza vac-
cine uptake among patients seen in HRSA-funded health centers.
Only one previous study, published in 2003, has examined pedi-
atric vaccinations in the context of health centers, however it
focused on the childhood immunization schedule rather than sea-
sonal influenza vaccinations. That study found few disparities in
childhood immunizations, and the authors hypothesized that
enabling services provided by health centers facilitated access to
timely vaccinations [20]. In 2010, the Advisory Committee for
Immunization Practices (ACIP) recommended universal seasonal
influenza vaccinations among those six months of age and older
[21,22]. Thus, this study sought to examine the rates of pediatric
influenza vaccinations among health center patients before and
after the ACIP recommendation.

The current study contributes to the literature by examining, for
the first time, the prevalence of influenza vaccine administration
among children served by HRSA-funded health centers. The
strengths of the study include the use of HRSA datasets which
are nationally representative of U.S. individuals who receive pri-
mary and preventive care from health centers, as well as the anal-
ysis of several sociodemographic characteristics to explore
potential disparities in influenza vaccine uptake across pediatric
subpopulations in underserved communities. Based on previous
studies which have documented minimal disparities in health care
access and utilization among health centers [15,23–25], we
hypothesized that we would find few disparities in pediatric influ-
enza vaccinations in these settings.
2. Methods

2.1. Data source and study sample

We conducted secondary analysis of data from the Health Cen-
ter Patient Survey, a nationally representative survey of people
who receive care from U.S. health centers funded by HRSA. The sur-
vey is conducted periodically (every 4–6 years) by HRSA’s Bureau
of Primary Health Care and is designed to capture information on
patient sociodemographic characteristics, health conditions, health
behaviors, access to and utilization of health care services, and sat-
isfaction with care. Survey questions are based on other estab-
lished national health surveys, including the National Health
Interview Survey, National Ambulatory Medical Care Survey, Med-
ical Expenditure Panel Survey, and National Health and Nutrition
Examination Survey.

Sample selection is based on a stratified three-stage random
sampling design. First, health center organizations are sampled,
stratified by funding stream, size, U.S. Census region, urban/rural
location, and number of care delivery sites per health center orga-
nization. Then, up to three care delivery sites per health center
organization are sampled. Finally, individual patients from each
site are sampled. Patients are eligible for the survey if they had
at least one medical visit to the health center site in the past year.
Surveys are conducted through computer-assisted personal inter-
views by trained field interviewers. For children ages 12 and under,
parents or other knowledgeable caregivers respond to the survey;
children ages 13 and over respond to the survey themselves, after
parental/caregiver assent is obtained.

The 2014 Health Center Patient Survey was most recently
fielded survey, when a total of 7,002 patients were surveyed
between October 2014 and April 2015. Among patients who were
screened and determined to be eligible, 91% completed an inter-
view. The previous fielding was the 2009 Health Center Patient
Survey, which included a total of 4,562 patients surveyed between
September and December 2009; in this fielding, 98% of patients
who were screened and deemed eligible completed an interview.
Institutional Review Board approval for the original data collec-
tions in both 2009 and 2014 was obtained from Research Triangle
International, the organization that administered the survey on
behalf of HRSA. For the current study, conducted in 2019, the ana-
lytic sample of pediatric health center patients included 1,093 chil-
dren between the ages of 2 and 17 years from the 2014 survey, and
464 children from the 2009 survey.
2.2. Measures

We examined receipt of annual influenza vaccine, as assessed
by parent- or self-reported responses to two questions. The first
question asked about influenza vaccination injection: ‘‘During the
past 12 months, {have you/has NAME} had a flu shot? A flu shot
is usually given in the fall and protects against influenza for the
flu season. The flu shot is injected in the arm. Do not include an
influenza vaccine sprayed in the nose.” The second question asked
about influenza vaccination nasal spray: ‘‘During the past
12 months, {have you/has NAME} had a flu vaccine sprayed in
{your/his/her} [26] nose by a doctor or other health professional?
This vaccine is usually given in the fall and protects against influ-
enza for the flu season.” For this study, we combined responses
to both questions to create a dichotomous outcome measure to
capture the receipt of an annual influenza vaccine (yes vs. no).

Sociodemographic covariates of interest included patient age,
sex, race/ethnicity, family poverty level, urban/rural residence,
and U.S. Census region. We also included two health-related vari-
ables, specifically, receipt of a well-child check-up in the past
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12 months and lifetime diagnosis of asthma (an indicator of a high-
risk population).
2.3. Statistical analysis

We examined the rates of influenza vaccination among pedi-
atric health center patients in 2009 versus 2014. We also stratified
vaccination rates by age group (2–5 years, 6–11 years, 12–17 years)
to determine whether rates declined with age, as is found in
national trends [27]. We limited subsequent analyses to the 2014
sample of pediatric patients, the most recent year of health center
data available, to assess potential disparities in receipt of influenza
vaccines among this population after the ACIP issued its 2010 rec-
ommendation for universal vaccination. We first examined the dis-
tribution of sociodemographic and health characteristics for
patients, and conducted bivariate analyses and chi-square tests
of independence with design-based F statistics to assess the asso-
ciations between receipt of influenza vaccine and each of the char-
acteristics of interest. We set statistical significance at p < 0.05, and
calculated 95% confidence intervals for each estimate. Finally, we
conducted multiple logistic regression to examine the independent
associations between each covariate of interest and receipt of an
annual influenza vaccine. Results are presented as adjusted preva-
lence rate ratios (PRRs), which represent the likelihood that chil-
dren with specific characteristics of interest received an annual
influenza vaccine, relative to other children in meaningful refer-
ence groups while holding all other correlates constant. About
28% of the sample had missing income data, therefore we created
a separate category for ‘‘missing income” in order to retain these
observations. We conducted all analyses using STATA/SE, version
15.1, and employed weights based on the survey’s sampling design
to produce estimates that adjusted for the complex sampling
design and were representative of the underlying population.
Table 1
Sociodemographic Characteristics of U.S. Pediatric Patients, ages 2–17 years, Served
by HRSA-Funded Health Centers (N = 1,093).

n Weighted % 95% CI

Age
2–5 years 400 28.9 23.1–35.5
6–11 years 425 38.3 31.8–45.2
12–17 years 268 32.8 25.5–41.1
Sex
Male 550 54.7 48.0–61.2
Female 543 45.3 38.9–52.0
Race/Ethnicity
White, non-Hispanic 97 22.3 16.1–30.0
Black, non-Hispanic 171 17.6 11.8–25.5
Hispanic 669 52.6 43.6–61.4
American Indian/Alaska Native 101 1.2 0.6–2.1
3. Results

3.1. Receipt of annual influenza vaccine, 2009 vs. 2014

The overall rate of influenza vaccination among pediatric
patients seen in HRSA-funded health center increased from 47%
in 2009 to 68% in 2014, a 45% increase over 5 years (Fig. 1).
Increases in vaccination coverage were seen across all three age
groups. The largest relative increase occurred among youth 12 to
17 years, from 41% in 2009 to 64% in 2014, a 54% increase (23 per-
centage points). In both 2009 and 2014, there was an inverse dose–
response relationship between vaccination and patient age, with
46.6% 50.5% 45.7% 41.4%
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Fig. 1. Receipt of Seasonal Influenza Vaccine among U.S. Pediatric Patients
(2–17 years) Served by HRSA-Funded Health Centers, Overall and by Age, 2009
and 2014. Data Sources: 2009 and 2014 Health Center Patient Survey.
the youngest age group (2–5 years) having the highest rates of vac-
cination and the oldest age group (12–17 years) having the lowest
rates.

3.2. Characteristics of pediatric patients receiving care
in HRSA-Funded Health Centers, 2014

In 2014, 29% of HRSA-funded health center pediatric patients in
the analytic sample were between the ages of 2 and 5 years, and
another 33% were between 12 and 17 years, with the remainder
between 6 and 11 years (Table 1). There were slightly more male
patients (55%) than female patients. The most common racial/eth-
nic group among pediatric patients was Hispanic (53%), followed
by non-Hispanic White (22%) and non-Hispanic Black (18%). About
60% of the sample lived below the federal poverty level. Over 40%
of pediatric patients lived in rural areas, and slightly more lived in
the West (36%) and South (29%) compared with the Northeast
(20%) and the Midwest (15%). Almost 80% of children had received
a well-child check-up in the past year, and about 29% had a lifetime
diagnosis of asthma.

3.3. Factors associated with receipt of annual influenza vaccine among
pediatric patients in HRSA-Funded health Centers, 2014

In unadjusted analyses, only two characteristics were associ-
ated with receipt of annual influenza vaccination among health
center pediatric patients in 2014 (Table 2). Specifically, a larger
proportion of children living in urban settings received a influenza
vaccine than those living in rural settings (74% vs. 59%, p = 0.0137).
In addition, children living in the Northeast and the West had
higher rates of influenza vaccination than those living in the South
Other 55 6.4 3.2–12.4
Federal Poverty Level
� 200% FPL 67 10.3 6.0–17.2
101–199 FPL 230 30.5 24.4–37.4
� 100% FPL 584 59.2 51.3–66.7
Missing 212 28.4 20.8–37.5
Urban/Rural Residence
Urban 613 57.4 44.3–69.5
Rural 480 42.6 30.5–55.7
Geographic Region
Northeast 166 20.3 11.4–33.6
South 356 29.0 18.9–41.7
Midwest 108 14.8 7.1–28.2
West 463 36.0 24.6–49.3
Well-Child Check-up, past year
Yes 867 79.9 73.2–85.2
No 226 20.1 14.8–26.8
Asthma
Yes 276 28.6 23.5–34.4
No 816 71.4 65.6–76.5

Data Source: 2014 Health Center Patient Survey.
CI: confidence interval. FPL: federal poverty level.



Table 3
Adjusted Associations for Receipt of Seasonal Influenza Vaccine among U.S. Pediatric
Patients, ages 2–17 years, Served by HRSA-Funded Health Centers.

aPRR 95% CI P-Value

Age
2–5 years 1.00
6–11 years 0.99 0.81–1.17 0.897
12–17 years 0.91 0.56–1.26 0.632
Sex
Male 1.00
Female 1.12 0.94–1.30 0.175
Race/Ethnicity
White, Non-Hispanic 1.00
Black, Non-Hispanic 0.90 0.59–1.20 0.523
Hispanic 1.10 0.84–1.37 0.402
American Indian/Alaska Native 1.31 1.02–1.60 0.040
Other 1.04 0.53–1.54 0.890
Federal Poverty Level
� 200% FPL 1.00
101–199 FPL 1.11 0.71–1.51 0.555
� 100% FPL 1.16 0.74–1.58 0.380
Missing 1.14 0.56–1.71 0.620
Urban/Rural Residence
Urban 1.00
Rural 0.84 0.68–1.00 0.062
Geographic Region
Northeast 1.00
South 0.74 0.54–0.93 0.021
Midwest 0.83 0.50–1.17 0.331
West 0.98 0.81–1.15 0.826
Well-Child Check-up, past year
Yes 1.00
No 0.88 0.71–1.04 0.138
Asthma
Yes 0.99 0.81–1.18 0.954
No 1.00

Data Source: 2014 Health Center Patient Survey.
Bold values is p < 0.05.
aPRR: adjusted prevalence rate ratio. CI: confidence interval. FPL: federal poverty
level.

Table 2
Unadjusted Prevalence Rates for Receipt of Seasonal Influenza Vaccine among U.S.
Pediatric Patients, ages 2–17 years, Served by HRSA-Funded Health Centers.

Weighted % 95% CI P-Value

OVERALL 67.8 61.5–73.5 . . .

Age
2–5 years 72.4 60.0–82.1 0.512
6–11 years 67.9 57.3–77.0
12–17 years 63.5 53.1–72.9
Sex
Male 65.2 56.9–72.8 0.378
Female 70.8 60.9–79.0
Race/Ethnicity
White, Non-Hispanic 58.5 45.2–70.7 0.187
Black, Non-Hispanic 59.3 44.0–73.0
Hispanic 73.6 64.8–80.8
American Indian/Alaska Native 82.8 64.4–92.7
Other 72.9 39.4–91.8
Federal Poverty Level
� 200% FPL 63.3 37.2–83.4 0.606
101–199 FPL 66.9 55.8–76.5
� 100% FPL 72.2 61.6–80.8
Missing 63.0 51.2–73.5
Urban/Rural Residence
Urban 74.1 66.0–80.9 0.014
Rural 59.2 49.9–67.9
Geographic Region
Northeast 81.0 70.4–88.5 0.007
South 52.6 41.7–63.3
Midwest 63.7 41.3–81.4
West 74.2 68.4–79.2
Well-Child Check-up, past year
Yes 69.4 62.0–75.9 0.238
No 61.2 48.7–72.4
Asthma
Yes 65.2 52.5–76.1 0.590
No 68.8 61.8–75.1

Data Source: 2014 Health Center Patient Survey.
Bold values is p < 0.05.
CI: confidence interval. FPL: federal poverty level.
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and the Midwest (range: 53%-81%, p = 0.0066). There were no sta-
tistically significant associations between influenza vaccination
and child age, sex, race/ethnicity, federal poverty level, well-child
check-up, and asthma diagnosis. After adjusting for all covariates
simultaneously in the multiple logistic regression, the association
between urban/rural residence and influenza vaccines was no
longer statistically significant (Table 3). However, children living
in the South had a 26% decreased prevalence of influenza vaccine
receipt, compared with those living in the Northeast (aPRR = 0.74,
95% CI: 0.54–0.93). In addition, American Indian/Alaska Native
children had a 31% increased prevalence of influenza vaccine
receipt relative to non-Hispanic White children (aPRR = 1.31, 95%
CI: 1.02–1.60).
4. Discussion

Among U.S. children ages 2–17 years receiving care from HRSA-
funded health centers, there was a 21 percentage point increase in
annual influenza vaccinations between 2009 (prior to the 2009
ACIP recommendation) and 2014, from 47% to 68% of patients.
The 2014 influenza vaccination rate among this traditionally
underserved population exceeded the 2013–2014 rate seen among
U.S. children nationally (59%) by almost 10 percentage points. The
age-related pattern seen in health center pediatric patients, show-
ing lower vaccination rates with increasing age, was similar to the
pattern in the general U.S. population [28]. Several subpopulations
of health center patients exceeded the national benchmark of 70%
uptake, including young children (ages 2–5 years), American
Indian/Alaska Native and Hispanic children, and those living under
the federal poverty level, in urban locations, and in the Northeast
and West. One possible explanation for the increased influenza
vaccinations among these subgroups is that health centers may
deliver childhood vaccines through the federal Vaccines for Chil-
dren Program, which provides free or low-cost vaccines for unin-
sured, underinsured, and Medicaid-insured children, as well as
American Indian/Alaska Native children [29]. Another potential
explanation is that HRSA implemented new activities during this
timeframe to promote continuous quality improvement among
its grantees, including publicly disseminating clinical performance
data and implementing a pay-for-performance program [30]. Addi-
tional studies are needed to assess potential differential impacts of
these quality improvement efforts on specific subpopulations.
Although these results demonstrate a vast improvement in influ-
enza vaccinations among this population within a 5-year span,
there is a continuing need to further increase vaccination rates.
Plans-Rubió’s (2012) study of community immunity against influ-
enza viruses suggests that 80% vaccination coverage is required in
healthy persons (and 90% in high-risk persons) to establish a suffi-
cient network of protection in the U.S [31].

Results of this study indicate that HRSA-funded health centers
are effectively providing equitable access to seasonal influenza
vaccination to a wide spectrum of medically underserved pediatric
patients. Health centers have a long history of reducing health care
disparities by providing access to primary and preventive care to
medically underserved and vulnerable populations [15,23–25].
The 2014 health center data on influenza vaccinations corrobo-
rated this pattern, revealing few disparities with the exception of
statistically significant lower rates among pediatric patients in
the South (53%, compared with 81% in the Northeast) and
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significantly higher rates among American Indian/Alaska Native
patients (83%, compared with 59% among non-Hispanic White
patients). Previous studies have identified several institutional fac-
tors which may contribute to health centers’ ability to provide
equitable access to services across a broad range of clinical
domains, such as cancer screening, chronic condition management,
prenatal care, and well-visit check-ups. These institutional factors
include the provision of supportive services (e.g., care coordination,
health education, translation, transportation), early and wide-
spread implementation of electronic health records, and recogni-
tion as patient-centered medical homes [26,32,33]. Strengthening
access to and quality of primary care broadly through these efforts
may translate to increased use of specific services including influ-
enza vaccinations, and fewer missed opportunities for influenza
vaccinations. Indeed, Yue and colleagues (2019) found that adult
health center patients who used support services had a 16 percent-
age point higher likelihood of receiving an influenza vaccine com-
pared with those who did not use support services [32]. Given the
demonstrated and potential efficacy of these factors in improving
health care provided by health centers, HRSA has invested hun-
dreds of millions of dollars to accelerate and optimize the adoption
of health information technology, as well as incentivize the adop-
tion of the patient-centered medical home model of care through
its Quality Improvement Awards [30]. While previous studies have
found positive effects of these innovations on access to care, qual-
ity of care, and disparities [26,32,33], additional analyses may
examine their potential impact specifically on pediatric influenza
vaccine uptake.

Our finding of lower rates of pediatric influenza vaccination
among health center patients in the South was consistent with pat-
terns identified using the National Immunization Survey and the
National Health Interview Survey [28,34,35], suggesting opportu-
nities to geographically target interventions and resources to
improve the uptake of influenza vaccines in this region. Results
from this study can be leveraged to inform efforts by HRSA-
funded Primary Care Associations and Health Center Controlled
Networks that work with health centers in the South [36,37]. Addi-
tional research is needed to better understand the underlying fac-
tors that lead to lower influenza vaccinations among children seen
in health centers in the South.

Racial/ethnic disparities in childhood influenza vaccination are
well established in the literature, although the findings are mixed.
Studies of young children (under age 3) have found that White
children have higher vaccination coverage than Black or Hispanic
children [38,39], while national estimates of all children up to
age 17 show that White children have similar vaccination rates
to Black children and lower rates than Hispanic children [27,40].
In contrast, our study found no statistically significant differences
between these three racial/ethnic groups among the population
of pediatric patients served by HRSA-funded health centers. The
lack of disparities found within these settings may be a reflection
of the Health Center Program’s mission to provide culturally com-
petent, patient-centered, comprehensive primary care regardless
of individuals’ ability to pay, as well as supportive services that
promote access to health care [41]. In particular, HRSA requires
that health centers incorporate cultural competency activities to
address the unique needs of the populations they serve. This
includes arranging interpretation and translation services for
patients with limited English-speaking ability, providing resources
and training to staff on delivering culturally sensitive services and
bridging cultural differences, and regularly conducting needs
assessments to improve service delivery with a particular focus
on patient population characteristics that impact health status or
health care access/utilization (e.g., social factors, physical environ-
ment, cultural/ethnic factors, language needs, housing status). In
addition, health centers are directed by governing boards that
must be composed of a patient majority; at least 51% of board
members must be patients at the health center and must reflect
the population served in terms of demographic factors such as
race/ethnicity and gender.

We also found that the 2014 influenza vaccination rate among
American Indian/Alaska Native pediatric health center patients
was notably higher than the national average for American
Indian/Alaska Native children in 2013–2014 (83% vs. 66%)
[27,40]. Researchers using the National Health Interview Survey
have also reported higher influenza vaccination coverage among
American Indian/Alaska Native children compared with other
racial/ethnic groups[35], which may reflect clinical recommenda-
tions to target vaccination efforts for this subpopulation [42].

Our results showed that about 43% of pediatric health center
patients lived in rural areas, twice the proportion of children living
in rural settings in the U.S. in general [43,44]. Although rural pedi-
atric patients were less likely to receive influenza vaccinations
than urban patients in the unadjusted analysis, there were no dif-
ferences based on urban/rural status in the adjusted analysis, indi-
cating that health centers are successfully serving areas with lower
access to care overall.

4.1. Limitations

There are study limitations worth mentioning. First, while the
results are generalizable to the population of underserved pediatric
patients seen in HRSA-funded health centers, they are not repre-
sentative of the general U.S. child population. Although the find-
ings apply only to a specific subgroup, they represent 8.7 million
U.S. children ages 17 and under, a not insignificant number. Sec-
ond, because the Health Center Patient Survey includes patients
of all ages, the sample of pediatric patients is relatively limited,
and the small sample sizes for certain subgroups may have limited
our ability to detect statistically significant differences. Third,
although influenza vaccines are recommended for infants starting
at 6 months, it was not possible to examine vaccination among
health center patients younger than 2 years because of how age
was coded in the dataset; therefore we were unable to obtain esti-
mates of influenza vaccination for this age group. In addition, two
influenza vaccine doses are recommended for children 6 months
through 8 years in their first vaccination season but the Health
Center Patient Survey does not ask whether children received 1
or 2 doses or whether it was their first time receiving a vaccine,
therefore it was not possible to distinguish between the proportion
of children with full versus partial influenza vaccination coverage.

Another limitation is potential recall bias. Specifically, parents
may not accurately remember details of their child’s influenza vac-
cinations, and children 13 years and over who respond for them-
selves on the survey may be less reliable in reporting their health
care utilization in general and in particular may be less aware that
they received an influenza vaccine. Under these circumstances, our
study may underestimate the prevalence of annual influenza
vaccination.

Additionally, the survey includes limited parental or household
information, such as parents’ education level or health literacy, so
it was not possible to assess the association between several
potentially relevant family characteristics and pediatric patients’
influenza vaccine uptake. In particular, children ages 13 and over
were not asked about their health insurance coverage, so we were
unable to examine influenza vaccination rates based on insurance
status. However, previous research has cited a positive correlation
between state-level Medicaid reimbursement and influenza vacci-
nation rates among poor children across three separate influenza
seasons [45], which may be particularly relevant for improving
vaccination rates among health center patients, given that nearly
half are Medicaid or CHIP beneficiaries [16]. Similarly, the study
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did not examine the role of knowledge, attitudes, and practices
toward vaccines among parents of pediatric health center patients,
which might influence the decision to obtain influenza vaccina-
tions. Recent literature illustrates that parental concerns about
seasonal influenza vaccine exist, including beliefs that the vaccine
causes influenza illness, the vaccine is unnecessary because influ-
enza illness is mild, and the vaccine is not effective [46–49].
Beyond concerns specific to influenza vaccine, more generalized
concerns may influence decisions to vaccinate. Concerns over
safety and vaccine ingredients, number of vaccines administered,
mistrust of the mainstream medical system, and the belief that
vaccination should be a personal choice persist, and are often
shaped by a parent’s social sphere of influence [50–53].

Finally, the Health Center Patient Survey was last conducted in
2014–2015, so the data are now several years old. However, exam-
ining the 2014 data is still informative in terms of comparing to
national averages and providing a baseline for comparing pediatric
influenza vaccine rates in the future. The next wave of the survey is
planned to be conducted in summer/fall of 2020, which will pro-
vide valuable information to ascertain whether HRSA-funded
health centers have continued to increase influenza vaccine uptake
among their pediatric patients, and to examine any current dispar-
ities impacting subpopulations of interest. Furthermore, future
research should use these anticipated data to examine how the
COVID-19 pandemic may impact patients’ perceptions of vaccines
and influence vaccine uptake. Additional research is needed to fur-
ther explore patient, family, provider, and organizational factors
that may influence influenza vaccination among children receiving
care at HRSA-funded health centers.

5. Conclusions

Notwithstanding the limitations mentioned above, this study
provides the first nationally representative estimates of influenza
vaccination rates among pediatric patients receiving care from
HRSA-funded health centers, both overall and for subpopulations
based on demographic and health-related factors. Results reveal
opportunities to increase pediatric influenza vaccination in health
centers so that all subpopulations can attain and surpass the
national benchmark of 70% coverage. Possible strategies to
improve influenza vaccine coverage include partnering with state
and regional Primary Care Associations, which are tasked with pro-
viding programmatic, clinical, and financial training and technical
assistance to safety-net providers, to support health centers in
developing immunization strategies tailored to their localized
communities [36]. Additionally, health information technology
can be used to better facilitate important vaccine conversations,
including patient and provider reminders and prompts in elec-
tronic health record systems and patient portals [54–56]. Other
potential vehicles for improvement include parent education,
proactive appointment scheduling, and strong provider recom-
mendations [48,57]. Findings suggest that HRSA-funded health
centers can serve as critical providers in engaging and serving
diverse constituencies, reducing disparities in influenza vaccina-
tion, and increasing immunity among the nation’s most under-
served communities.
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