
Diffusion of Pharmacy-Based Influenza
Vaccination Over Time in the United States

Objectives.To examine pharmacy-

based influenza vaccination using

diffusion of innovation theory.

Methods. We used 1993 to

2013 Behavioral Risk Factor Sur-

veillanceSystemdatatogenerate

weighted prevalence rates of in-

fluenza vaccination, stratified by

age (18–64 years vs ‡ 65 years)

and state of residence. The dif-

fusion of innovation theory

adopter categories were resi-

dents of states allowing phar-

macist vaccination before 1996

(“innovator/early adopters”), be-

tween 1996 and 1998 (“early

majority”), between 1999 and

2004 (“late majority”), and in

2007 or later (“laggards”).

Results. For adults aged 18 to

64 years, vaccination rates were

similar before the innovation

(1993), divergedas the innovation

reached the majority (2003), and

were significantly lower for lag-

gard states by 2013. Younger

adults’ vaccination rates steadily

increased from 12% to 16% in

1993 to 29% to 36% in 2013. For

older adults, there was no signif-

icant difference in vaccination

ratesbetweenadoptercategories

in any year and no advantage as-

sociated with adoption category.

Conclusions. Key features of

pharmacy-based vaccination, in-

cluding relative advantage and

compatibility, are most relevant

to younger adults; different in-

terventions are warranted for

older adults. (Am J Public Health.

2016;106:1099–1100. doi:10.2105/

AJPH.2016.303142)
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Seasonal influenza carries
a public health burden of

more than $87 billion per year,
accounting for work absenteeism,
outpatient visits, hospitalization,
and mortality.1 Prevention strat-
egies, including vaccinations, can
dramatically reduce the burden of
this disease.2 Efforts to increase
rates of influenza vaccination
among community-dwelling
adults are especially effective
when they use nonphysician
vaccination providers.3

In 1996, the Pharmacy-Based
Vaccination Program began
training pharmacists to provide
vaccinations in the community;
by 2009, all US states allowed
pharmacists to vaccinate against
influenza.4,5 In an analysis of 16
states in 1995 and 1999, influenza
vaccination rates were seen to be
significantly higher in states that
allowed pharmacists to vaccinate.6

We extended this analysis with
more recent data from all
US states, using diffusion of
innovation—a conceptual
framework for modeling how
an innovative service, in this case
pharmacist-delivered vaccination,
spreads over time.7,8 Diffusion of
innovation suggests a difference
between early adopters and late
adopters in early stages but less
difference over time as the in-
novation spreads to the majority.9

METHODS
We obtained data from the

1993, 1998, 2003, 2008, and
2013 Behavioral Risk Factor

Surveillance System, a nationally
representative telephone survey.
We weighted prevalence rates of
influenza vaccination to account
for the complex survey design.10

We then stratified these rates by
age group (18–64 years vs ‡ 65
years) and state-level pharmacy
vaccination adopter status on the
basis of diffusion of innovation
adopter categories and the year
that each state allowed pharma-
cists to provide influenza vacci-
nations.6,9,11 “Innovator/early
adopters” are residents of states
that allowed pharmacist vacci-
nation before 1996; “early ma-
jority” could receive pharmacist
vaccination starting between
1996 and 1998, “late majority”
between 1999 and 2004, and
“laggards” in 2007 or later. We
conducted our analyses using
SAS version 9.3 (SAS Institute,
Cary, NC).

RESULTS
For adults aged 18 to 64 years,

vaccination rates were similar
before the innovation (1993),
diverged as the innovation
reached the majority (2003), and

were significantly lower for lag-
gard states by 2013 (Figure 1a).
Younger adults’ vaccination rates
steadily increased from 12% to
16% in 1993 to 29% to 36% in
2013. For older adults, there was
no significant difference in vac-
cination rates between adopter
categories in any year (Figure 1b).
For younger adults, 95% confi-
dence intervals showed signifi-
cant differences between early
and late majority versus others in
2008 and between all groups in
2013. Older adults’ vaccination
rates increased from 49% to 52%
in 1993 to 69% to 72% in 2008
and then decreased to 60% to
63% by 2013. For older adults,
95% confidence intervals for each
group overlapped in all years.

DISCUSSION
After almost 2 decades, the

innovation of pharmacy-based
influenza vaccination is associated
with distinct patterns in vacci-
nation rates by adopter cate-
gories; younger residents of the
last states to adopt the innovation
report lower vaccination rates
than do earlier adopting states.
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Although vaccination rates have
increased, they still fall short of
Centers for Disease Control and
Prevention goals. Interventions
to increase vaccination coverage
broaden options, increase de-
mand, and overcome barriers.12

Relevant interventions include
the Affordable Care Act; patient,
community, and provider edu-
cation and outreach; and vacci-
nation clinics in workplaces,
schools, and pharmacies. One of
those interventions, pharmacist
vaccination, increases access by
allowing people to receive
a vaccination, often covered by
health insurance, during a trip to
their pharmacy or grocery store
without an appointment. Phar-
macists can further increase access
with outreach to underserved
populations that primarily seek
vaccination at physician offices.13

Patterns reflecting diffusion of
innovation were apparent for
younger adults but not older
adults. This may be because older
adults were urged to receive
vaccination stemming from high
risk before 199314 and were not
affected by the interventions.
Characteristics that increase the

rate of diffusion of innovation,
such as compatibility with needs
and relative advantage over tra-
ditional delivery, are more likely
to appeal to younger adults
seeking convenient preventive
health services. Decreasing vac-
cination rates for older adults after
2008 are consistent with pub-
lished rates showing a slight de-
crease and fluctuation since
2009,15 when the H1N1 pan-
demic scare occurred. However,
vaccination rates for younger
adults increased steadily
throughout the period that
pharmacy-based immunization
were adopted,4 suggesting that
innovative interventions to im-
prove access to preventive care
may be especially useful when
targeted to this age group.
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Note. “Innovators and early adopters” indicates states that allowed pharmacist vaccination before 1996 (AL, CA, CO, GA, IL, MI,
MT, SC,WA). “Earlymajority” indicates states that began to allowpharmacist vaccination in 1996 to 1998 (AK, AR, ID, KS, KY,MS,
ND,NE, NM,OK, SD, TN, TX, VA,WI). “Latemajority” indicates states that began to allowpharmacist vaccination in 1999 to 2004
(DE,HI, IA, IN, LA,MA,MD,MN,MO,NC,NJ,NV,OH,OR, PA,UT,WY). “Laggards” indicates states that began to allowpharmacist
vaccination in 2007 or later (AZ, CT, FL, ME, NH, NY, RI, VT, WV).

FIGURE 1—Influenza Vaccination Rates Over 20 Years in 5-Year Intervals for (a) Adults Aged 18–64 Years
and (b) Adults Aged 65 Years and Older: Behavioral Risk Factor Surveillance System, United States,
1993–2013
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