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In the United States, school-located influenza vaccination (SLIV) programs have increased significantly in recent years. In
June 2010, the Office of Inspector General issued a report regarding 38 elementary school HIN1 SLIV programs conducted
in 6 localities in November/December 2009. By locality, there was a mean of 14 to 46 first doses of vaccine administered per
100 students. The locality that conducted programs in early November had a higher uptake rate than localities with later
programs (46 vs. 21 per 100 students; p < 0.01). Among localities with programs in mid- to late-November, the locality with
programs after school hours had a lower uptake rate than the two localities with programs during school hours (16 vs. 28, p
=0.05 and 16 vs. 30, p < 0.01, respectively). These data suggest that future SLIV programs may achieve higher uptake rates
if conducted during school hours with advance parental consent and when parental demand is highest.

Introduction

In the United States, school-located influenza vaccination
(SLIV) programs have increased significantly in recent years
due to expanding recommendations for the annual vaccination
of children. SLIV programs have been identified as an efficient
means of vaccinating large numbers of children in a short period
of time and have been adopted in many areas to help increase
pediatric influenza vaccination rates.'”® The US response to the
2009 HINI pandemic led to further implementation of SLIV
programs, with approximately 40 states using SLIV programs to
some degree to distribute HIN1 vaccine to targeted populations.™

In June 2010, the Office of Inspector General (OIG) issued
a public report on 38 single-day urban elementary HIN1 SLIV
programs conducted from November to December 2009 in six
localities in Arizona, Maryland, Minnesota, Missouri, New York
and Virginia."” According to the report, the data were collected
in response to statements by the Centers for Disease Control and
Prevention that “data about local implementation of SLV pro-
grams have been limited, especially during influenza pandem-
ics.” Data were collected via onsite interviews and observations,
follow-up email surveys and reviews of program documentation.

To the best of our knowledge, the data contained in the OIG
report represent the only real-time, quantitative assessment of
multiple concurrent and geographically diverse SLIV programs
in the United States. The purpose of the current analysis was to

use the data collected by the OIG to identify factors associated
with higher uptake rates in SLIV programs.

Results

The 38 SLIV programs occurred between November 4 and
December 15, 2009. Each locality had between six and eight
schools surveyed and program implementation characteristics
were generally similar in each locality (Table 1). In each locality,
SLIV programs occurred within a 2-d span. The mean number
of enrolled students per school ranged from 394 to 763 across
localities. The mean number of first doses administered in the
SLIV programs varied by locality, ranging from 16 to 46 doses
administered per 100 students. Schools in localities A~C admin-
istered on average significantly more doses per 100 students than
localities E and F, which reported the lowest mean doses (p <
0.01, p < 0.01, p = 0.03 for A—C vs. E, respectively; p < 0.01, p <
0.01 and p < 0.05 for A-C vs. F, respectively; Table 1).

In four localities (B—D and F), all programs were conducted
during school hours with parental consent obtained in advance
by distributing consent forms online, by mail, or by sending the
forms home with children 7 to 61 d in advance of the program.
In contrast, all programs in locality E were conducted after hours
with parental consent obtained on-site. In locality A, four pro-
grams were conducting during school hours and four were con-
ducted after school hours.
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Table 1. Locality characteristics

RESEARCH PAPER

Locality
Characteristic
A B C D F
SLIV programs surveyed, n 6 6 6 6
Days after November 1, mean 4 23 1 44 18 33
Programs during school hours, % 50 100 100 100 0 100
Staff at SLIV site, mean 10 12 13 6 31 7
Staff per 100 students, mean 1.5 2.3 2.8 1.6 4.5 1.9
Days to provide consent, mean 10 35 25 27 0 44
Programs with consent forms available online, % 100 0 33 0 0 0
Programs vaccinating children who were not students, % 25 0 0 0 100 0
Students enrolled, mean 689 572 495 407 763 394
Doses of HIN1 vaccine administered, mean 308 169 139 83 134 57
Doses of HIN1 vaccine administered per 100 students, mean 46 30 28 20 16 16
SLIV, school-located influenza vaccination.
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All localities used the HINI injectable and nasal spray vac-
cines. Use varied by locality, with three of six localities reporting
predominant use of the nasal spray vaccine (range, 59% to 74%
of vaccinations) and three of six localities reporting predominant
use of injectable vaccine (range, 67% to 73%). Across individual
SLIV programs, 87% (n = 33) of the SLIV programs used both
vaccines, while 13% (n = 5) used only the injectable vaccine. The
OIG report commented that “parental and staff misconceptions
about the safety of the nasal mist” affected uptake in some locali-
ties. Vaccinations were offered free-of-charge to students.

Examination of program characteristics and uptake rates at
the locality level suggested that program date was the principal
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(means of 16 vs. 28 doses per 100
students, p = 0.05 and 16 vs. 30
doses per 100 students, p < 0.01, respectively). The most appar-
ent difference in program characteristics between locality E and
localities C and B was that all SLIV programs in locality E were
conducted after school hours without advance parental consent;
parental consent was obtained on-site on the day of the programs.
For other program characteristics evaluated, there were no
other apparent associations in the available sample (Table 1).

Discussion

In this analysis of elementary school HIN1 SLIV programs con-
ducted in six localities in the United States, programs conducted
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in early November near the peak of HINT1 activity achieved higher
uptake rates, as one might expect. According to the Centers for
Disease Control and Prevention, HIN1 influenza activity for
the fall 2009 epidemic peaked in late October.'® Additionally,
through late October, few doses of HINI vaccine were avail-
able.”” However, in early November, media reports of local peaks
in US communities'®?° and increased availability of HINI vac-
cine" likely decreased parental demand for HINI vaccination
in SLIV programs. This decreased demand would explain the
decreased uptake rates in programs conducted in mid-November
and later.

Among these later programs, data from the current analy-
sis suggest that SLIV programs may be able to achieve higher
uptake rates if conducted during school hours with parental con-
sent obtained in advance. Although after-hours programs may
be more easily implemented due to a reduced need for advance
planning, programs conducted after school hours with on-site
consenting may be less successful in achieving high uptake rates.
The OIG report noted that long registration lines were observed
at most SLIV sites that distributed consent forms on the day of
vaccination, which was attributed to the amount of time it took
for a parent to complete the consent form and ask questions.
Among early programs in locality A, several after-hours programs
achieved uptake rates comparable with programs conducted dur-
ing school hours, likely because high levels of parental demand
for vaccination overcame the logistical challenges of after-hours
programs. However, in situations in which there is more mod-
erate demand, as would be expected in future nonpandemic,
seasonal influenza vaccination programs, after-hours programs
appear to be at a logistical disadvantage compared with programs
conducted during school hours with advance parental consent.

There are several limitations to the current analysis. The
analysis is based on a limited, nonrandom sample and therefore
may not be generalizable to all US 2009 HIN1 SLIV programs.
Additionally, as noted by the OIG, the identified programs
occurred at various stages in the localities’ SLIV programs, and
thus programs conducted later in a locality could have had more
opportunity to improve overall program performance; this effect
could not be evaluated because the program date relative to other
nonsurveyed programs in the same locality was not reported. All
programs were conducted in response to the HINI pandemic;
as a result, factors affecting vaccination uptake could differ
compared with nonpandemic, seasonal influenza. In particular,
as noted in the OIG report: “Compared to SLV programs for
seasonal influenza, the 2009 SLV programs were unique because
of delays in vaccine production and delivery, compressed time-
lines for planning and additional concerns about vaccine safety.”
Additionally, significant funding was available for 2009 HIN1
SLIV programs through Public Health Emergency Response
grants, which would not be available for seasonal SLIV programs.
Although parental and staff motivation and program funding
would be expected to differ between pandemic and nonpandemic
SLIV programs, the operational aspects are similar and thus

866

Human Vaccines

logistical factors associated with increased uptake rates would be
expected to apply in some degree to future US nonpandemic,
seasonal SLIV programs. Lastly, many other variables that could
affect vaccination uptake, including parental and staff knowl-
edge/attitudes, community demographics, local media coverage
and clarity of program communications, were not evaluated and
were not available for the present analysis.

Methods

The available data for each of the 38 schools in the six locali-
ties were extracted directly from the OIG report for analysis.
There was no data collection beyond the information available
in the report. The main outcome for this analysis was the uptake
rate achieved by schools in each locality during the SLIV pro-
grams. A school’s uptake rate was calculated using the number
of HIN1 vaccine first doses administered as the numerator and
the number of students enrolled as the denominator. Additional
data in the analysis included the date of the program calculated
as days after November 1, the timing of the program (during or
after school hours), the vaccine type (injectable vs. nasal spray),
the consent process, the number of days allowed for return of
parental consent, whether non-student children (e.g., siblings)
were vaccinated, and the number of staff involved in the SLIV
program.

Because of the similar characteristics (measured and unmea-
sured) of programs in each locality, an analysis was conducted
at the locality level to identify potential associations between
program characteristics and uptake rates. Differences between
localities were examined by comparing the mean number of first
doses per 100 students using the pooled t-test for schools in the
localities in question. Variance equality was determined using the
F statistic. A statistically significant difference in the mean num-
ber of first doses per 100 students was accepted at p < 0.05. All
analyses used SAS v.8 (SAS Institute, Cary, NC).

Conclusions

Despite its limitations, this analysis highlights the key roles of
program design and parental demand in achieving successful
SLIV programs. Results suggest that uptake rates are likely to be
higher if SLIV programs are conducted during school hours with
advance parental consent and when parental demand is highest.
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