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Despite the Healthy People 2020 goal of increasing influenza
vaccination coverage among children 6 months to 17 years of age
to 80% [1], the U.S. is falling short of coverage goals. Nationally,
only 60% of 5 to 12 year olds, and 47% of 13 to 17 year olds receive
influenza vaccination [2]. Not surprisingly, childhood morbidity
from influenza remains high, with 174 deaths in 2017–18 [3].

One strategy that has been recommended to raise influenza
vaccination among school-aged children is school-based vaccina-
tion. There are two common models of school-based vaccination:
vaccinating at school-based health centers, which are limited in
number in most communities, or alternatively, vaccinating at
school-located influenza vaccination (SLIV) clinics temporarily
placed within schools. Since school-based vaccination is underuti-
lized, with less than 5% of US children currently receiving influenza
vaccination there [4], SLIV remains a potentially promising strat-
egy to boost influenza vaccination rates.

Early studies of SLIV found multiple practical barriers (e.g.,
obtaining consent, billing), but also some successes with respect
to numbers of children vaccinated in schools [5,6]. We conducted
a series of SLIV trials in several school districts in Monroe County,
NY, across six influenza seasons between 2009 and 2017. We per-
formed 4 randomized controlled trials (RCTs), allocating schools to
SLIV versus standard of care. Our published data showed SLIV
could raise overall influenza immunization rates by 5% to 18%
and that SLIV appeared to be somewhat more effective in elemen-
tary schools than secondary schools. We also found some evidence
that schools that performed SLIV over successive years were able to
vaccinate slightly more students during the second year than their
first year, suggesting that experience with SLIV may have raised
overall comfort with the program [7–10].

These studies are promising, but the above-mentioned publica-
tions did not detail the critical elements of a successful SLIV pro-
gram. Based on our experience, this commentary provides
practical lessons for communities wishing to implement and sus-
tain SLIV.

Our SLIV Program: The structure of our program remained con-
sistent throughout the study period. Faculty and staff at the Univer-
sity of Rochester Medical Center coordinated the studies and acted
as liaisons between the school districts and the mass vaccinator,
the Monroe County Department of Public Health (MCDPH). We
worked with 8 school districts: the Rochester City School District
(RCSD) which has high poverty rates (61–99% of children eligible
for free/reduced lunch), and 7 surrounding suburban districts (with
varied poverty rates, 5/7 districts having less than 33% free/reduced
school lunch rates). We initially only used paper consent, adding
online consent in 2014. When paper consent forms were used,
study coordinators printed, distributed and retrieved consent
forms from schools and delivered them to the MCDPH. Coordina-
tors communicated with school nurses and administration regard-
ing messaging to parents about influenza clinics. A company with a
proprietary data management tool and existing contractor rela-
tionships with several school districts created a web-based consent
system to minimize printing costs and enhance scalability. The
RCSD elected not to use web-based consent due to limited com-
puter access among parents; web-based consent was used in later
years of the project in suburban districts. MCDPH provided vaccine
and billed insurance plans. Prior manuscripts describe each year of
the intervention and results in detail [7–10].

SLIV can be a powerful strategy to raise influenza vaccination
rates. However, adequate planning is crucial for SLIV success and
includes consideration of several components that are important
for a SLIV program to be successful:
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1. Buy-in from school districts and school nurses
2. Timing of SLIV clinics
3. Publicizing SLIV to parents
4. Obtaining vaccination consent
5. Adequacy of resources
6. Billing
7. Sustainability

(1) Buy-in from school districts and school nurses

In regions that include multiple school districts, adequate time
must be allotted to meet with each school district’s leadership to
explain SLIV and address questions or concerns. SLIV can be very
beneficial to schools by decreasing illness-related absenteeism
during influenza season, but scheduling times for dedicated SLIV
clinics during the school day can be challenging [11]. Support from
school nurses who can educate students and families about influ-
enza and can help publicize SLIV clinics may increase the number
of students vaccinated at SLIV clinics.

(2) Timing of SLIV clinics

Should SLIV clinics be held early in the fall when few children
have already been vaccinated, or should they be held later after
local medical providers have had an opportunity to provide influ-
enza vaccine to their patients? In our community, some providers
were concerned about potentially having unused vaccine at the
end of the influenza season due to SLIV, particularly if SLIV substi-
tuted for (instead of adding to) practice-based vaccination. There-
fore, we scheduled SLIV in late November and December, as a
‘‘mop-up” program to allow primary care practices to use up more
of the vaccine they purchased. Across our RCTs, we found that in
suburban settings where most vaccinations were commercially
purchased and substitution was of greater concern, SLIV did not
substitute for practice-based vaccination. However, among stu-
dents in the single urban school district, where most students qual-
ify for VFC-obtained vaccine, SLIV appeared to cause a small
amount of substitution, which was more than offset by vaccination
at SLIV clinics. In sum, collaboration with community medical
practices on the timing of SLIV clinics is highly recommended.

(3) How best to publicize SLIV to parents

Some communities that have attempted SLIV have successfully
used mass media to publicize it [5]. In our case, some local school
districts did not participate in the project and within participating
districts we did not perform SLIV in every school, so publicizing it
via mass media was not possible. Instead, we used a multi-pronged
communication strategy: in various years distributing flyers in stu-
dents’ backpacks and at parent nights, having schools email par-
ents and send them text messages and automated phone calls
and having information posted on school web sites. A contractor
assisted school districts with these efforts in compliance with the
requirements of the Federal Educational Rights and Privacy Act
(FERPA). Communities considering SLIV should determine how
best to publicize its availability.

(4) Obtaining consent

Our project offered both paper and electronic consent. Paper
consent is resource-heavy; it involves photocopying, dissemination
of information and consent forms to parents via students and col-
lection of completed consent forms from students. Additional time
is needed to contact parents if consent forms are improperly or
incompletely filled out. Electronic consent offers the possibility of
a more streamlined process, but requires resources for program-
ming. In our experience, electronic consent was successful among
suburban populations, but was not feasible for students in the
RCSD, because many RCSD families did not have computers at
home. Most urban families had smart phones that could poten-
tially be used to provide on-line consent, but the volume of consent
materials precluded the development of a smart phone app for
consent. Careful consideration should be given regarding how best
to obtain parent consent among specific population groups.

(5) Resources

Working with a mass vaccinator that can supply adequate num-
bers of nurses to administer vaccine at SLIV clinics is vital. In New
York State, only local health departments are allowed to provide
vaccinations in school during school hours, so other mass vaccina-
tors could not be considered. Local health departments have many
immunization priorities, limiting how many health department
personnel could be devoted to providing influenza immunization
in school. Parent volunteers who could accompany students
between classrooms and SLIV clinics are also important in making
SLIV clinics as efficient as possible. To the extent that mass vacci-
nators and schools can utilize existing personnel rather than hiring
additional part-time personnel, SLIV will be more cost-effective
and, thus, more feasible.

(6) Billing

While companies that serve as mass vaccinators have extensive
experience billing insurers, local health departments often do not.
If a local health department serves as the mass vaccinator, ade-
quate time must be devoted to developing procedures to ensure
the health department successfully bills both private and public
insurers. Infrastructure for billing must also exist or be developed
and dedicated personnel to fulfill the billing function must be
assigned to the project. Having staff who can effectively process
insurance claims can advance the sustainability of the program.

(7) Sustainability

In order for SLIV programs to be sustainable, they must pay for
themselves. In our area, publically insured children are most likely
to attend urban schools while children with commercial insurance
are more likely to attend suburban schools. Vaccine administration
fees paid by commercial insurers tend to be significantly higher
than those paid by public insurers. Therefore, to make SLIV finan-
cially sustainable over time in communities with this type of vac-
cine financing, it is important to vaccinate a balanced mix of both
commercially-insured and publically-insured children.

SLIV can successfully be implemented with adequate planning
and careful consideration of local conditions. However, close coor-
dination among all of the constituent groups (school district lead-
ership, school nurses, mass vaccinator, community medical
providers and health insurers) is vital. If these factors are all in
place, an effective SLIV program can significantly increase the
number of children who receive influenza vaccine.
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