
Vaccine 36 (2018) 3453–3459
Contents lists available at ScienceDirect

Vaccine

journal homepage: www.elsevier .com/locate /vacc ine
Pharmacies versus doctors’ offices for adolescent vaccination
https://doi.org/10.1016/j.vaccine.2018.04.088
0264-410X/� 2018 Elsevier Ltd. All rights reserved.

⇑ Corresponding authors at: The Cecil G. Sheps Center for Health Services
Research, 725 Martin Luther King Jr Blvd, CB# 7590, Chapel Hill, NC 27599-7590,
United States (P.D. Shah). Department of Health Behavior, Gillings School of Global
Public Health, 325A Rosenau Hall, CB7440, Chapel Hill, NC 27599, United States
(N.T. Brewer).

E-mail addresses: pdshah@email.unc.edu (P.D. Shah), ntb@unc.edu (N.T. Brewer).
Parth D. Shah a,b,⇑, Macary W. Marciniak c, Shelley D. Golden b, Justin G. Trogdon d,
Carol E. Golin a,b, Noel T. Brewer b,e,⇑
a The Cecil G. Sheps Center for Health Services Research, University of North Carolina, United States
bDepartment of Health Behavior, Gillings School of Global Public Health, University of North Carolina, United States
cDivision of Practice Advancement and Clinical Education, Eshelman School of Pharmacy, University of North Carolina, United States
dDepartment of Health Policy and Management, Gillings School of Global Public Health, University of North Carolina, United States
eUNC Lineberger Comprehensive Cancer Center, United States

a r t i c l e i n f o a b s t r a c t
Article history:
Received 2 February 2018
Received in revised form 28 April 2018
Accepted 30 April 2018
Available online 7 May 2018

Keywords:
HPV vaccine
Adolescent vaccines
Alternative vaccination settings
Pharmacists
Pharmacies
Purpose: We sought to understand the relative advantage of pharmacies compared to doctors’ offices for
delivering HPV vaccination to adolescents.
Methods: Participants were a national sample of 1500 U.S. parents of adolescents ages 11–17 recruited in
2014–15. In an online survey, items informed by Diffusion of Innovation Theory assessed parents’ percep-
tions of the relative advantages of HPV vaccine delivery in pharmacies and doctors’ offices.
Principle findings: Many parents believed doctor’s offices offered a better health care environment than
pharmacies, with more privacy (77%) and a safer place for vaccination (70%). However, many parents also
believed pharmacies were more accessible than doctors’ offices, requiring less time for vaccinations (71%)
and offering more convenient hours (59%). Parents were more willing to get their children HPV vaccine
from pharmacists if they indicated more relative advantages in vaccine delivery in pharmacies (b = .29;
p < .001) and believed patient accessibility more important than health care environment (b = .20; p <
.001).
Conclusions: To be more appealing to parents as HPV vaccine providers, pharmacy providers within com-
munity and hospital settings should build on their relative advantage with respect to accessibility and
enhance their appeal of their healthcare environment.

� 2018 Elsevier Ltd. All rights reserved.
1. Introduction

Human papillomavirus (HPV) vaccine coverage in the US has
lagged behind two other adolescent vaccines introduced around
the same time: tetanus, diphtheria, and acellular pertussis (Tdap)
and meningococcal vaccines. To improve HPV vaccine uptake
among adolescents, the President’s Cancer Panel and the National
Vaccine Advisory Committee recommended expanding HPV vac-
cine provision in pharmacies [1,2]. Pharmacy-located vaccination
presents advantages for adolescents over vaccination in tradi-
tional medical settings given their convenient locations within
communities [3–5] , longer operating hours [3], and ability to
administer vaccines with no appointment and short wait times
[4] . Past studies have identified why pharmacies may be accept-
able to parents as vaccination settings for their children [6–10].
However, no studies have directly compared how parents view
important features of vaccine delivery in pharmacies versus doc-
tors’ offices.

According to the Diffusion of Innovation (DOI) Theory, wide-
spread adoption of an innovation like pharmacy-located adoles-
cent vaccination depends on five traits: relative advantage,
compatibility, complexity, trialability, and observability [11,12].
Among these, relative advantage, ‘‘the degree to which an innova-
tion is perceived as better than the idea it supersedes,” is the most
important predictor of adoption [11] . Parents’ may perceive phar-
macies or doctors’ offices as having relative advantage for vaccine
delivery based on important delivery features like safety [6,10] and
convenient hours [8,9]. In turn, these relative advantages in vac-
cine delivery could be viewed as meeting parents’ expectations
of either patient accessibility or acceptable health care
environment.
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Theobjectives of our studywere to characterize howparents per-
ceive relative advantages of vaccine delivery between pharmacies
and doctors’ offices, and how these perceptions relate to parents’
willingness to get HPV vaccine for their children from pharmacists.
We proposed three hypotheses based on pharmacies’ relative
advantages. Parents with positive attitudes about vaccinating their
children in pharmacies like the convenience and easy access to vac-
cination services [8,9]. We hypothesized that, compared to doctors’
offices, parents believe pharmacies are superior vaccination settings
when considering vaccine delivery features related to patient acces-
sibility (Hypothesis 1a). However, parents and adolescents who pre-
fer going to traditional medical settings to get vaccines [6–10] have
expressed safety andprivacy concerns about alternative vaccination
settings like pharmacies [6,10]. Therefore, we hypothesized that
compared to doctor’s offices, parents believe pharmacies are inferior
vaccination settings when considering vaccine delivery features
related to the health care environment (Hypothesis 1b). Additionally,
since parents must account for the strengths or benefits of vaccina-
tion in either setting in order to determine if one setting has relative
advantage over another, we also hypothesize that parents are more
willing to get their children HPV vaccine from a pharmacist if they
identify more relative advantages at pharmacies (Hypothesis 2).
Finally, a parent’s preference to vaccinate their child in either a phar-
macy or doctor’s offices also depends on the utility parents derive
from the vaccination features. As such, we hypothesize that parents
who place more importance on vaccine delivery features related to
patient accessibility are more willing to get HPV vaccine from phar-
macists compared to parents who place more importance on fea-
tures related to the health care environment (Hypothesis 3).
2. Methods

2.1. Data source and procedures

The Adolescent Vaccinations in Pharmacies (AVIP) Study was an
online, cross-sectional survey of U.S. parents of adolescents con-
ducted from November 2014 to January 2015. The Institutional
Review Board at the University of North Carolina at Chapel Hill
approved the study protocol. Informed consent was obtained from
all individual participants included in the study. Study participants
were members of an existing, national panel of non-
institutionalized adults maintained by a survey company [13].
The national panel was created through probability-based sam-
pling of U.S. households using a combination of random-digit dial-
ing and address-based sampling frames. Eligible respondents were
parents of at least one child ages 11 to 17 who lived with them at
least half of the time. Parents answered survey items about their
children who they identified at the beginning of the survey.

The survey company randomly contacted 2845 parents from a
panel comprised of members from all 50 states and the District
of Columbia. About 14% (n = 391) of invited panelists were not eli-
gible to complete the survey based on a screener that verified they
had at least one child aged 11 to 17. Of the 2454 eligible parents,
1518 completed some portion of the survey. After we excluded
14 panelists who did not complete at least two-thirds of the survey
and four panelists who did not complete our study’s variables of
interest, our final analytic sample contained 1500 parents. The
response rate was 61% (1,500/2454) based on American Associa-
tion for Public Research Response Rate Five [14,15]. Participants’
sociodemographic characteristics appear in Table 1.
2.2. Measures

Survey item development. We developed survey items based on
previous research among parents, adolescents, and health care pro-
viders [16–20], or adapted items from other sources [21–23]. We
cognitively tested the AVIP survey with a convenience sample of
18 local parents of adolescents ages 11 to 17 to ensure the clarity
of survey items. We pre-tested the instrument with 26 parents
from the national panel (not included in the final sample) to ensure
proper survey functionality. The full AVIP survey instrument is
available online at www.unc.edu/�ntbrewer/hpv.htm.

Outcome variable. The outcome of interest for this study is will-
ingness to get HPV vaccine from an immunizing pharmacist. Par-
ents were first prompted with the statement ‘‘Imagine you and
[child’s name] decided to get the HPV vaccine for [him/her].” Par-
ents were then asked ‘‘How willing would you be to have [child’s
name] receive it from an immunizing pharmacist?” Parents indi-
cated the extent of their willingness with a four-point scale rang-
ing from ‘‘definitely not willing” [1] to ‘‘definitely willing” [4].

Relative advantages of vaccine delivery by setting. The survey told
parents to ‘‘imagine [child’s name] needed a vaccine such as teta-
nus booster, meningitis vaccine, or HPV vaccine. Also imagine
these vaccines are available at pharmacies and doctors’ offices.”
Parents then answered seven questions about whether a pharmacy
or doctor’s office would be better at a particular vaccine delivery
feature. Parents could respond by selecting ‘‘pharmacy”, ‘‘doctor’s
office”, or ‘‘they’re the same”. The seven features were: (1) provid-
ing privacy during vaccination, (2) being a safer place for vaccina-
tions, (3) having more welcoming staff, (4) more likely to get
vaccinated without an appointment, (5) taking less time for vacci-
nations, (6) more convenient hours for vaccinations, and (7) telling
the cost of vaccines before delivery. The seven items were concep-
tualized into two broad categories during analysis: ‘‘health care
environment” consisting of the first three features, and ‘‘patient
accessibility” consisting of the last four features. Finally, parents
were asked ‘‘which of these is most important when choosing
between a pharmacy and a doctor’s office as a place to get [child’s
name] vaccinated?” Parents responded by selecting the vaccine
delivery feature they believed was most important.

We conducted confirmatory factor analysis to evaluate how
well the seven delivery feature items loaded onto the two dimen-
sions of ‘‘health care environment” and ‘‘patient accessibility.” The
hypothesized measurement model demonstrated adequate fit
(Comparative Fit Index: .94; Tucker-Lewis Index: .91; root mean
squared error of approximation: .089) and good internal consis-
tency reliability (health care environment coefficient-x = .76;
patient accessibility coefficient-x = .85). We created a relative
advantage composite score to get parents’ overall ratings of vac-
cine delivery between pharmacies and doctors’ offices. We coded
the seven vaccine delivery feature items so that indicating a doc-
tor’s office was better was ‘‘-1,” a pharmacy and doctor’s office
were the same was ‘‘0,” and a pharmacy was better was ‘‘1.” We
then summed the seven contrast-coded items and scaled it so that
the relative advantage composite score ranged from ‘‘�1” to ‘‘1.”

Sociodemographic characteristics. The survey company provided
parent and household demographic characteristics including par-
ent sex, age, race and ethnicity, education, household income,
urbancity (‘‘non-metropolitan statistical area” or ‘‘metropolitan
statistical area”), and U.S. region of residence. The survey included
five items about parents’ HPV vaccine confidence from the Carolina
HPV Immunization Attitudes and Beliefs Scale (CHIAS) [17]. The
survey also assessed what kind of pharmacy parents typically use
for their child’s prescription medications (‘‘chain pharmacy,” ‘‘in-
dependent pharmacy,” or ‘‘pharmacy in clinic or hospital”), and
how many minutes it takes parents to get to that pharmacy. Addi-
tionally, the survey assessed how well parents knew the pharma-
cists at the pharmacy they used (i.e., familiarity). The three-point
response scale ranged from ‘‘not well at all” (coded as 1) to ‘‘very
well” (3). For demographic and health characteristics for the par-
ent’s index child (reported by the parent), the survey assessed



Table 1
Sample demographic characteristics (n = 1500).

n (%) or mean (SD)

Parent Characteristics
Sex
Male 665 (44)
Female 835 (56)

Age 43.9 (7.84)
Race/Ethnicity
Non-Hispanic White 1058 (70)
Non-Hispanic Black 134 (9)
Hispanic 212 (14)
Other/multiracial 98 (7)

Education
High school diploma or less 573 (38)
Some college or more 927 (62)

HPV vaccine confidence 3.31 (.72)
Pharmacy type used for child’s prescriptions
Chain pharmacy 1213 (81)
Independent pharmacy 155 (10)
Pharmacy in clinic or hospital 124 (8)

Familiarity (how well parent knew pharmacist)
Not well at all 905 (61)
Moderately well 478 (32)
Very well 108 (7)

Child Characteristics
Sex
Male 761 (51)
Female 739 (49)

Age 14.0 (2.01)
Race
White 1172 (79)
Black 159 (11)
Other 140 (10)

Ethnicity
Non-Hispanic 1232 (83)
Hispanic 258 (17)

HPV vaccination status
0 doses 805 (54)
�1 dose 694 (46)

Child vaccinated in alternative settings
No 991 (66)
Yes 509 (34)

Household Characteristics
Household income
$0–$34,499 328 (22)
$35,000–$74,999 468 (31)
$75,000 or more 704 (47)

Urbanicity
Non-metropolitan statistical area 234 (16)
Metropolitan statistical area 1266 (84)

Region
Northeast 261 (17)
Midwest 393 (26)
South 496 (33)
West 350 (23)

Distance lived from pharmacy used for child’s prescriptions (minutes in travel time) 11.7 (11.7)
Distance lived from child’s doctor’s office (minutes in travel time) 17.7 (12.9)

Note. Frequencies for specific characteristics may not total to 1500 participants due to missing responses.
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sex, age, race and ethnicity, HPV vaccinations status (‘‘0 doses” or
‘‘�1 dose”), and previous use of an alternative vaccination setting
(defined as the child previously vaccinated at a pharmacy, school,
or health department).

2.3. Statistical analyses

Analyses. First, we tested the equality of proportions [24] to
identify if the percentage of parents who believed a pharmacy
was better at one of the seven vaccine delivery features was differ-
ent from the percentage of parents who believed a doctor’s office
was better (Hypotheses 1a & 1b). Percentages of parents’ responses
endorsing a doctor’s office or a pharmacy were different if they
deviated from .5 (or 50%) based on the test statistic. Next, we eval-
uated how parents’ willingness to get HPV vaccine from pharma-
cists varied by the importance parents placed on the seven
vaccine delivery features when deciding to get their children vac-
cinated at either a pharmacy or doctor’s office (Hypothesis 3). We
used a t-test to discern if mean willingness differed between the
two categories of vaccine delivery features (predictor: ‘‘health care
environment” versus ‘‘patient accessibility”). We then conducted
two analyses of variance (ANOVA) to ascertain if mean willingness
to get HPV vaccine from pharmacists varied within each category’s
vaccine delivery features.

Lastly, we evaluated how parents’ beliefs about the relative
advantages of pharmacies and doctors’ offices in adolescent vac-
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cine delivery were associated with willingness to get HPV vaccine
from pharmacists (Hypothesis 2). We examined bivariate associa-
tions between parents’ willingness to get HPV vaccine with the rel-
ative advantage composite score and several other
sociodemographic characteristics. All statistically significant
correlates were combined in a multiple regression model. In a
supplementary exploratory analysis, we evaluated how sociode-
mographic characteristics of parents and adolescents correlated
with the relative advantage composite variable (Supplemental
Table 1).

Missing data procedure. Missing cases for each variable ranged
from zero to two percent. We used multiple imputation by chained
equations to estimate plausible values for missing data [25], and
augmented regression procedures to avoid perfect prediction for
incomplete categorical variables [26]. Twenty imputed datasets
were generated and merged. We compared regression coefficients
using complete case analysis (n = 1404) with the imputed dataset
(n = 1500) as a sensitivity analysis to check for biases (Supplemen-
tal Table 2). The regression results reported are from the imputed
dataset.

All analyses were conducted in Stata 13.1 (College Station, TX).
All statistical tests used a two-tailed critical a = .05. We used
Huber-White sandwich estimators to account for possible non-
normality in the distribution of the errors in the regression models
[27], and report standardized b-coefficients for the multiple regres-
sion models.
3. Results

3.1. Parents’ evaluation of vaccine delivery features

The majority of parents believed doctors’ offices offered a better
health care environment for adolescent vaccinations, while at the
same time believed pharmacies offered better patient access to
adolescent vaccinations (Fig. 1). Most parents believed doctors’
offices were better at providing privacy during vaccination (77%),
being a safer place for vaccination (70%), and having more welcom-
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Fig. 1. Parents’ evaluation of adoles
ing staff (50%), while very few parents believed pharmacies were
better at these features (providing privacy: 3%; safer place: 1%;
more welcoming staff: 4%). By comparison, the majority of parents
believed pharmacies were better for getting children vaccinated
without an appointment (70%), having more convenient hours for
vaccination (59%), taking less time for vaccination (50%), and tell-
ing the cost of vaccinations before administration (47%), while
fewer parents believed doctors’ offices were better at these fea-
tures (no appointment: 17%; more convenient hours 19%; taking
less time: 30%; telling the vaccination cost: 18%). All proportion
tests showed significant differences between the proportion of par-
ents who selected a doctor’s office and the proportion who selected
a pharmacy for all seven vaccine delivery features (p < .001).
3.2. Importance placed on vaccine delivery features

Seventy-one percent of parents identified vaccine delivery fea-
tures related to the health care environment as being the most
important consideration when choosing between a doctor’s office
or pharmacy to get their child an adolescent vaccine (Table 2).
The majority of parents indicated the most important considera-
tion was the safety of the setting (58%), privacy (10%), getting vac-
cinations without an appointment (10%), and convenient hours
(9%). Few parents said the most important considerations were
taking less time to get their children vaccinated (6%), explaining
vaccination cost before administration (4%), and having welcoming
staff (3%).

Forty-four percent of parents were either probably or definitely
willing to get HPV vaccine from an immunizing pharmacist (mean
= 2.31, SD = .93). Parents who placed the greatest importance on a
vaccine delivery feature related to the health care environment had
lower willingness to get HPV vaccine for their children from phar-
macists (mean = 2.14, SD = .89) compared to parents who placed
the greatest importance on a vaccine delivery feature related to
patient accessibility (mean = 2.72, SD = .91; p < .001). No differ-
ences in willingness appeared among parents who selected vaccine
delivery features within the health care environment category as
60% 80% 100%

Doctor's office

They're the same

Pharmacy

n of parents 

Feature is better at 

cent vaccine delivery features.



Table 2
Most important vaccine delivery features and willingness to get HPV vaccine from immunizing pharmacists.

Vaccine delivery feature Said feature was most important, n (%) Willingness to get HPV vaccine from an immunizing pharmacist, means (SD)

Health care environmenta 1050 (71) 2.14 (.89)
Provide privacyb 146 (10) 1.99 (.83)
Safe placeb 856 (58) 2.17 (.90)
Welcoming staffb 48 (3) 2.10 (.81)

Patient accessibilitya 424 (29) 2.72 (.91)
No appointmentc 143 (10) 2.76 (.99)
Convenient hoursc 136 (9) 2.69 (.90)
Tells you vaccination costc 59 (4) 2.73 (.81)
Takes less timec 86 (6) 2.69 (.88)

Note. Total sample is 1474 parents.
a t-test was statistically significant (p < .001).
b One-way ANOVA was not statistically significant (p = .08).
c One-way ANOVA was not statistically significant (p = .90).
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their most important considerations (F = 2.52; p = .08). Similarly,
no differences in willingness appeared among parents who
selected vaccine delivery features within the patient accessibility
category as their most important considerations (F = .19; p = .90).
3.3. Correlates of willingness to get HPV vaccine from pharmacists

Willingness was higher among parents who believed that phar-
macies offered more advantages relative to doctor’s offices (b = .29;
p < .001) or placed greater importance on patient accessibility than
the healthcare environment (b = .20; p < .001; Table 3). Willingness
Table 3
Correlates of willingness to get HPV vaccine from immunizing pharmacists (n = 1500).

Bivariate
analyses
b

Multivariable
analysis
b

Care delivery indicators
Relative advantage composite score .35*** .29***

Importance placed on vaccine delivery
feature related to. . .
Health care environment ref –
Patient accessibility .28*** .20***

Familiarity (how well parent knew
pharmacist)

.14*** .13***

Child vaccinated in alternative settings
No ref –
Yes .21*** .13***

Pharmacy type used for child’s
prescriptions
Retail chain pharmacy ref –
Independent pharmacy �.05 �.06*

Pharmacy in clinic or hospital �.05 .01

HPV vaccine indicators
Parent’s HPV vaccine confidence .16*** .09***

Child’s HPV vaccination status
0 doses ref –
�1 dose .12*** .10***

Sociodemographic characteristics
Parent’s age .06* .01
Child’s age .09*** .04
Child’s race
White ref –
Black �.04 �.01
Other/multiracial .09* .09***

Note. Table shows only associations significant in bivariate analyses except for
pharmacy type. Variables that were not significant in bivariate analyses: Distance
lived from pharmacy, distance lived from doctor’s office, primary health care
decision maker, parent sex, parent race/ethnicity, parent education, child sex,
child’s ethnicity, household income, urbanicity, and region of residents. b-coeffi-
cients are standardized regression coefficients.

* p < .05.
*** p < .001.
was also higher among parents who were more familiar with their
pharmacists (b = .13; p < .001), and had their children previously
vaccinated in an alternative setting (b = .13; p < .001). Similarly,
willingness was also higher among parents who reported higher
HPV vaccine confidence (b = .09; p < .001), had children who had
at least one dose of HPV vaccine (b = .10; p < .001), and had chil-
dren whose race was categorized as other or multiracial (b = .09;
p < .001). Finally, willingness was lower among parents who usu-
ally went to independent pharmacies for their children’s prescrip-
tion medications (b = �.06; p = .013).
4. Discussion

To the best of our knowledge, this is the first study to directly
compare parents’ beliefs about the vaccine delivery between phar-
macies and doctors’ offices. Ultimately, the goal in making
pharmacy-located adolescent vaccination more appealing to par-
ents is to improve perceptions of pharmacies as a setting that
can be trusted in complementing adolescent HPV vaccination.
We found evidence that supports our three hypotheses, and that
framing the vaccine delivery process in pharmacies in terms of
their relative advantages could be a fruitful way to increase par-
ents’ interest in pharmacy vaccination services.

Our results illuminate strategies to enhance parents’ perception
of pharmacies as advantageous places to receive adolescent vacci-
nation. First, pharmacies should stress the range of potential
advantages parents currently perceive them to have over doctor’s
offices to encourage more rapid adoption of pharmacy-located
HPV vaccination. These advantages tend to pertain to patient
accessibility such as having more convenient hours and vaccinat-
ing without appointments. The results track with parents’ senti-
ments about alternative vaccination settings [8,9]. Additionally,
parents endorsed these two features the most among those who
considered patient accessibility the most important consideration
for getting their children vaccines between a pharmacy and doc-
tor’s office. Pharmacies that offer adolescent vaccination services
should highlight these two aspects of patient accessibility to make
the services more appealing to parents.

Second, pharmacies should examine the design of their vaccine
provision spaces with an eye toward increasing perceptions of pri-
vacy and safety. Our findings showed that parents believed doc-
tor’s offices were better at vaccine delivery when considering the
health care environment, with safety and privacy as the two most
important considerations when choosing between the two loca-
tions to get their children vaccinated. Parents’ prioritization of
these features expand upon their general safety and privacy con-
cerns with alternative settings found in previous studies [6,10].
Pharmacy vaccination in the U.S. is quite varied, with some phar-
macies using consultation rooms, exam rooms, and semi-private
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barriers to provide vaccinations, and other pharmacies offering less
privacy. We were unable to illuminate specific details of what par-
ents believe constitutes a safe and private place for vaccinations,
but considerations could include a clean space that is well
equipped in case of adverse events, or one that accommodates
anonymity during vaccination. Investigating these details is a
potential avenue for future quality improvement research. Never-
theless, pharmacies that attend to desirable vaccine delivery attri-
butes that are found in doctors’ offices, and communicate these
attributes to their patients, may improve parents’ overall image
of pharmacies as a trusted place for broader health care needs.

Third, vaccine marketing efforts should include direct engage-
ment of customers by pharmacists about vaccine delivery options
and other healthcare needs. Similar to previous studies [8,10,28],
we found that parents’ familiarity with pharmacists or having chil-
dren who have been vaccinated in alternative settings had higher
willingness to get their children HPV vaccine from pharmacists.
This highlights that trust with vaccine providers in addition to
the setting itself are important factors for vaccine decision making.
Although research documents high levels of trust in pharmacists in
general [29], consumer data show that less than half of patients
speak with pharmacists about their medications [30]. Effective
communication techniques like being attentive to individuals’ per-
spectives and needs and providing information that enables
shared-decision making could aid pharmacists in improving par-
ents’ trust in them as adolescent vaccinators [31,32].

Our results suggest these strategies will not only improve par-
ents’ perception of pharmacies as vaccine providers, but poten-
tially increase use of pharmacies for adolescent vaccination. Care
delivery indicators played the most important role in parents’ will-
ingness to get HPV vaccine from pharmacist compared to HPV vac-
cine or sociodemographic indicators. Following DOI theory [11],
willingness was strongly associated with how doctors’ offices and
pharmacies were perceived by their overall relative advantage in
vaccine delivery. What was also striking was how willingness var-
ied based on whether parents placed the greatest importance in
vaccine delivery on the health care environment or patient acces-
sibility. Together these two associations show that not only may
parents be more likely to adopt pharmacy-located adolescent vac-
cinations if they perceive there are more relative advantages in
pharmacy-located adolescent vaccinations over doctor’s offices,
but parents may also be more prone to adopt this kind of vaccina-
tion service if the relative advantages they see are relevant to their
vaccine decision making for their children.

Our study had notable strengths, including a large national
sample of parents and novel items comparing the vaccine delivery
process between pharmacies and doctors’ offices informed by DOI
theory. This study was limited by the use of a cross-sectional
design, which allowed us to infer associations of parents’ willing-
ness to get HPV vaccine from pharmacists, but not the direction
of these associations. While this study offers strategies for quality
improvement for pharmacy-located vaccination, the generalizabil-
ity beyond the United States remains to be established because
vaccination practices in pharmacies may vary greatly in other
countries. Measures were self-reported, which can lead to response
bias in survey questions. The interpretation of our findings is also
limited by the lack of adolescent and health care provider perspec-
tive of the vaccine delivery process, which could strengthen the
relevance of our findings for improving pharmacy-based vaccina-
tions. We were also limited in our ability to weight the relative
advantages of vaccine delivery by the importance parents placed
on each feature in our regression analysis based on our study
design. Creating weights that prioritized certain vaccine delivery
features over others could have provided more information about
the value parents placed on different components of the vaccine
delivery process. Future studies could employ contingent valuation
or discrete choice analyses to help illuminate how different combi-
nations of vaccine delivery features may improve parents’ adoption
of pharmacy-located vaccinations. While the study focused on sev-
eral provider-level characteristics of vaccine delivery, other fea-
tures of vaccine delivery maybe important to parents’ willingness
to get HPV vaccine from pharmacists were not tested, such as
potentially prohibitive out-of-pocket costs [33]. Other aspects of
DOI Theory may be relevant to pharmacy-based adolescent vacci-
nations such as ‘‘observability” [11] that we were unable to assess
in our study. For example, some pharmacists who provide HPV
vaccine have reported vaccinating all their eligible employees
and own children as a means to publicize and normalize the ser-
vice to clientele [34].

5. Conclusion

Pharmacies present a promising complement to primary care
clinics in adolescent HPV vaccination efforts due to their substan-
tial reach within communities. An estimated 250 million visits are
made to a pharmacy each week in the United States [35], and
around 93% of U.S. residents live within five miles of a pharmacy
[36]. In our study, many parents were willing to go to pharmacists
for their children’s HPV vaccinations, demonstrating at the very
least an openness to participating in these programs if they were
available. However, to achieve high adoption of pharmacy-based
vaccinations, pharmacies must capitalize on their perceived
advantages over doctors’ offices, such as vaccinating without
appointments or having convenient operating hours, while also
attending to vaccine delivery features parents believe to be supe-
rior at doctors’ offices such as safety and privacy during
vaccination.

Potential conflicts of interest

Brewer and Trogdon have received independent grants from
Merck Sharp & Dohme. Brewer has served on paid advisory boards
for Merck.

Financial disclosures

This study was funded by Merck Sharp & Dohme Investigator
Studies Program (grant #50928 to Brewer). Shah’s time was par-
tially supported by a National Research Service Award Post-
Doctoral Traineeship from the Agency for Healthcare Research
and Quality sponsored by the Cecil G. Sheps Center for Health Ser-
vices Research, University of North Carolina at Chapel Hill, (Grant
No. T32-HS000032). Funders played no role in: (1) study design;
(2) the collection, analysis, and interpretation of data; (3) the writ-
ing of the report; or (4) the decision to submit the manuscript for
publication. The content is solely the responsibility of the authors
and does not necessarily represent the official views of the Agency
for Healthcare Research and Quality or Merck Sharp & Dohme.

Appendix A. Supplementary material

Supplementary data associated with this article can be found, in
the online version, at https://doi.org/10.1016/j.vaccine.2018.04.
088.

References

[1] Rimer B, Harper H, Witte O. Accelerating HPV vaccine uptake: urgency for
action to prevent cancer. A Report to the President of the United States from
the President’s Cancer Panel Bethesda, MD: National Cancer Institute. 2014.

[2] National Vaccine Advisory Committee. Recommendations to Address Low HPV
Vaccination Coverage Rates in the United States. June 9, 2015 2015.

https://doi.org/10.1016/j.vaccine.2018.04.088
https://doi.org/10.1016/j.vaccine.2018.04.088


P.D. Shah et al. / Vaccine 36 (2018) 3453–3459 3459
[3] Goad JA, Taitel MS, Fensterheim LE, Cannon AE. Vaccinations administered
during off-clinic hours at a national community pharmacy: implications for
increasing patient access and convenience. Ann Family Med 2013;11
(5):429–36.

[4] Goad J, Bach A. The role of community pharmacy-based vaccination in the
USA: current practice and future directions. Integrated Pharm Res Pract
2015;4:67–77.

[5] Ndiaye S, Madhavan S, Washington M, et al. The use of pharmacy
immunization services in rural communities. Pub Health 2003;117(2):88–97.

[6] Middleman AB, Tung JS. At what sites are parents willing to have their 11
through 14-year-old adolescents immunized? Vaccine 2010;28(14):2674–8.

[7] Rand CM, Humiston SG, Schaffer SJ, et al. Parent and adolescent perspectives
about adolescent vaccine delivery: practical considerations for vaccine
communication. Vaccine 2011;29(44):7651–8.

[8] Clevenger L-M, Pyrzanowski J, Curtis CR, et al. Parents’ acceptance of
adolescent immunizations outside of the traditional medical home. J Adolesc
Health 2011;49(2):133–40.

[9] Reiter PL, McRee A-L, Pepper JK, Chantala K, Brewer NT. Improving human
papillomavirus vaccine delivery: a national study of parents and their
adolescent sons. J Adolesc Health 2012;51(1):32–7.

[10] McRee A-L, Reiter PL, Pepper JK, Brewer NT. Correlates of comfort with
alternative settings for HPV vaccine delivery. Human Vaccines Immunotherap
2013;9(2):306–13.

[11] Rogers EM. Diffusion of preventive innovations. Addictive Behav 2002;27
(6):989–93.

[12] Rogers EM. Diffusion of innovations. New York. 1995:12.
[13] GfK. KnowledgePanel. 2015; http://www.knowledgenetworks.com/

knpanel/docs/KnowledgePanel(R)-Design-Summary-Description.pdf.
[Accessed January 26, 2017].

[14] The American Association for Public Opinion Research. Standard Definitions:
Final Dispositions of Case Codes and Outcome Rates for Surveys.: AAPOR;2015.

[15] Callegaro M, DiSogra C. Computing response metrics for online panels. Pub
Opin Quart 2008;72(5):1008–32.

[16] Reiter PL, Brewer NT, Gottlieb SL, McRee A-L, Smith JS. Parents’ health beliefs
and HPV vaccination of their adolescent daughters. Soc Sci Med 2009;69
(3):475–80.

[17] McRee A-L, Brewer NT, Reiter PL, Gottlieb SL, Smith JS. The Carolina HPV
Immunization Attitudes and Beliefs Scale (CHIAS): scale development and
associations with intentions to vaccinate. Sex Transm Dis 2010;37
(4):234–9.

[18] McRee A-L, Reiter PL, Gottlieb SL, Brewer NT. Mother–daughter
communication about HPV vaccine. J Adolesc Health 2011;48(3):314–7.

[19] Reiter PL, McRee A-L, Kadis JA, Brewer NT. HPV vaccine and adolescent males.
Vaccine 2011;29(34):5595–602.

[20] Gilkey MB, Malo TL, Shah PD, Hall ME, Brewer NT. Quality of physician
communication about human papillomavirus vaccine: Findings from a
national survey. Cancer Epidemiol Biomark Prev 2015;24(11):1673–9.
[21] Cronin Jr JJ, Taylor SA. Measuring service quality: a reexamination and
extension. The journal of marketing. 1992:55–68.

[22] US Department of Health Human Services. National Center for Health
Statistics. The 2010 National Immunization Survey-Teen. 2011.

[23] North Carolina Health and Human Services. Child Health Assessment and
Monitoring Program (CHAMP). 2013; http://www.schs.state.nc.us/units/stat/
champ/. [Accessed 4/12, 2016].

[24] StataCorp. Tests of proportions. 2013; https://www.stata.com/manuals13/
rprtest.pdf. [Accessed February 2, 2018].

[25] White IR, Royston P, Wood AM. Multiple imputation using chained equations:
issues and guidance for practice. Statistics Med 2011;30(4):377–99.

[26] White IR, Daniel R, Royston P. Avoiding bias due to perfect prediction in
multiple imputation of incomplete categorical variables. Comput Statistics
Data Anal 2010;54(10):2267–75.

[27] Freedman DA. On the so-called ‘‘Huber sandwich estimator” and ‘‘robust
standard errors”. Am Statistician 2012.

[28] Shah PD, McRee A-L, Reiter PL, Brewer NT. What parents and adolescent boys
want in school vaccination programs in the United States. J Adolesc Health
2014;54(4):421–7.

[29] Gallup. 2017 Honesty and Ethics. 2017; http://news.gallup.com/poll/224645/
2017-honesty-ethics.aspx?g_source=link_newsv9&g_campaign=item_
224639&g_medium=copy. [Accessed March 13, 2018].

[30] Consumer Report. Pharmacies. 2016; http://www.consumerreports.org/
products/pharmacies/ratings-overview/. [Accessed September 29, 2016].

[31] Hou J, ShimM. The role of provider–patient communication and trust in online
sources in Internet use for health-related activities. J Health Commun 2010;15
(sup3):186–99.

[32] Pinto RZ, Ferreira ML, Oliveira VC, et al. Patient-centred communication is
associated with positive therapeutic alliance: a systematic review. J Physiother
2012;58(2):77–87.

[33] Shah PD, Gilkey MB, Pepper JK, Gottlieb SL, Brewer NT. Promising alternative
settings for HPV vaccination of US adolescents. Expert Rev Vaccines 2014;13
(2):235–46.

[34] Tanzi MG. Improving HPV vaccination rates: Real-world examples. Pharm
Today 2015;21(8):59.

[35] American Pharmacists Association. Pharmacists Provide Important
Information and Care During Cold and Flu Season. 2014; https://www.
pharmacist.com/pharmacists-provide-important-information-and-care-
during-cold-and-flu-season. [Accessed February 17, 2017].

[36] National Association of Chain Drug Stores. NACDS 2010-2011 Chain Pharmacy
Industry Profile illustrates pharmacy value. 2010;
http://drugtopics.modernmedicine.com/drug-topics/
news/modernmedicine/modern-medicine-news/nacds-2010-2011-chain-
pharmacy-industry-profile?page=full. [Accessed February 17, 2016].

http://refhub.elsevier.com/S0264-410X(18)30608-X/h0015
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0015
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0015
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0015
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0020
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0020
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0020
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0025
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0025
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0030
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0030
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0035
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0035
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0035
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0040
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0040
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0040
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0045
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0045
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0045
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0050
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0050
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0050
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0055
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0055
http://www.knowledgenetworks.com/knpanel/docs/KnowledgePanel(R)-Design-Summary-Description.pdf
http://www.knowledgenetworks.com/knpanel/docs/KnowledgePanel(R)-Design-Summary-Description.pdf
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0075
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0075
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0080
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0080
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0080
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0085
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0085
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0085
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0085
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0090
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0090
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0095
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0095
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0100
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0100
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0100
http://www.schs.state.nc.us/units/stat/champ/
http://www.schs.state.nc.us/units/stat/champ/
https://www.stata.com/manuals13/rprtest.pdf
https://www.stata.com/manuals13/rprtest.pdf
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0125
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0125
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0130
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0130
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0130
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0135
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0135
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0135
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0135
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0140
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0140
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0140
http://news.gallup.com/poll/224645/2017-honesty-ethics.aspx?g_source=link_newsv9%26g_campaign=item_224639%26g_medium=copy
http://news.gallup.com/poll/224645/2017-honesty-ethics.aspx?g_source=link_newsv9%26g_campaign=item_224639%26g_medium=copy
http://news.gallup.com/poll/224645/2017-honesty-ethics.aspx?g_source=link_newsv9%26g_campaign=item_224639%26g_medium=copy
http://www.consumerreports.org/products/pharmacies/ratings-overview/
http://www.consumerreports.org/products/pharmacies/ratings-overview/
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0155
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0155
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0155
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0160
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0160
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0160
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0165
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0165
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0165
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0170
http://refhub.elsevier.com/S0264-410X(18)30608-X/h0170
https://www.pharmacist.com/pharmacists-provide-important-information-and-care-during-cold-and-flu-season
https://www.pharmacist.com/pharmacists-provide-important-information-and-care-during-cold-and-flu-season
https://www.pharmacist.com/pharmacists-provide-important-information-and-care-during-cold-and-flu-season
http://drugtopics.modernmedicine.com/drug-topics/news/modernmedicine/modern-medicine-news/nacds-2010-2011-chain-pharmacy-industry-profile?page=full
http://drugtopics.modernmedicine.com/drug-topics/news/modernmedicine/modern-medicine-news/nacds-2010-2011-chain-pharmacy-industry-profile?page=full
http://drugtopics.modernmedicine.com/drug-topics/news/modernmedicine/modern-medicine-news/nacds-2010-2011-chain-pharmacy-industry-profile?page=full

	Pharmacies versus doctors’ offices for adolescent vaccination
	1 Introduction
	2 Methods
	2.1 Data source and procedures
	2.2 Measures
	2.3 Statistical analyses

	3 Results
	3.1 Parents’ evaluation of vaccine delivery features
	3.2 Importance placed on vaccine delivery features
	3.3 Correlates of willingness to get HPV vaccine from pharmacists

	4 Discussion
	5 Conclusion
	Potential conflicts of interest
	Financial disclosures
	Appendix A Supplementary material
	References


