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ABSTRACT

The purposes of this cross-sectional study were to determine the level of knowledge, attitudes, and
behaviors related to vaccinations among community pharmacists in Italy and to understand the
characteristics associated with the different outcomes of interest. The data were collected between
September 2018 and April 2019 using semi-structured telephone interviews among a nationally repre-
sentative sample of community pharmacists. Out of 550 pharmacists who were contacted, a total of 389
responded yielding a response rate of 70.7%. Only 23.9% indicated correctly all ten mandatory vaccina-
tions for newborn. Participants with a lower number of years since degree, employee compared to
owners, those who often/always collected information about public’s immunization, and who have
received information from educational activities were more likely to know all ten mandatory vaccina-
tions for newborn. Almost all (91.7%) believed that they could play a prominent role in the educational
interventions on vaccinations and 75.3% that they should be more engaged in these interventions. Only
23.7% had recommended HPV vaccine to 11-12 years-old adolescents. Pharmacists who have obtained
information from educational activities, who knew all ten mandatory vaccinations for newborn, and who
believed that they should be more engaged in vaccination interventions were more likely to recom-
mend the vaccine. The HPV vaccine was less likely recommended by those who have obtained
information from scientific journals, mass-media and internet, and educational activities compared to
those who have not received any information, who worked a higher number of hours per week, who
often/always collected data on immunization, and employee pharmacists compared to owners. The
findings may be useful to design interventions that can overcome the knowledge gaps of community
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pharmacists and to improve vaccine recommendations.

Introduction

Despite the availability of evidence that the vaccinations are
one of the most effective public health interventions for the
prevention of morbidity and mortality from vaccine-
preventable diseases worldwide, there still remains suboptimal
rates of immunizations in several countries,' mainly due to
lack of appropriate information, false beliefs, concerns about
side effects, and vaccine hesitancy among the population.*?
To fully address these issues, health-care professionals,
mainly primary care physicians, family pediatricians, and
general practitioners, should work together in multidisciplin-
ary teams in vaccination programs to disseminate evidence-
based information about the effectiveness and safety of
vaccinations and about the risks of vaccine-preventable dis-
eases. Therefore, there is a need to improve the vaccination
coverage and to adequately inform the population. In Italy,
vaccines against diphtheria, hepatitis B, poliomyelitis, tetanus,
Haemophilus influenzae type b, measles, mumps, pertussis,
rubella, and varicella are mandatory for children up to 6
years and provided free of charge by public vaccination cen-
ters and primary care physicians. The last National Vaccine
Prevention Plan stressed the need that the immunization

programs involve collaborative and integrated approaches
with multidisciplinary ~actions of health-care teams.*
Community pharmacists, although they are currently not
allowed to administer vaccines in Italy, unlike various other
countries,” are in the best position because they are one of the
most frequently seen health-care professionals and interact
directly with patients or customers within the community.
Therefore, they are well placed to work closely with health-
care professionals in designing, implementing, and dissemi-
nating information on vaccinations, given that they are an
important advisor for such patients, to achieve the goal of
improving the vaccination coverage. Indeed, the coverage is
lower than the target set by the Italian National Immunization
Plan. For example, the coverage rate for up to 24-month-old
children against mumps, measles, and rubella was 93.2% and
for varicella was 74.2%; only 53.1% of those over 64 years
were vaccinated in the season 2018/2019 against influenza,
and 49.9% of females and 15.5% of males for the 2005 birth
cohort have completed the 3-dose series against human papil-
lomavirus (HPV).*

In recent years, while previous studies have documented
the level of knowledge, perceptions, and behaviors related to
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vaccinations of different health-care professionals,®'' how-
ever, there is limited information regarding community
pharmacists'>™'* although in several countries they have
been utilized in these activities."””'® To the best of our knowl-
edge, no published studies have been conducted in Italy. The
need to examine this issue in more depth became apparent,
and in view of this, the purposes of the present cross-sectional
study were to determine the level of knowledge, attitudes, and
behaviors related to vaccinations among community pharma-
cists in Italy as well to understand the characteristics asso-
ciated with the different outcomes of interest.

Materials and methods
Setting and sampling

The data of the survey were collected between September 2018
and April 2019 among a nationally representative sample of
community pharmacists practicing in Italy. A sample of 550
was drawn with a two-stage random cluster sampling strategy
from the national list of community pharmacies and from
each pharmacy one pharmacist was recruited for interview.

The minimum calculated sample size was 246, which was
determined assuming that 80% had a positive attitude regard-
ing their prominent role in the educational interventions on
vaccinations, a confidence interval of 95%, and an error rate
of 5%. Considering a non-response rate of 30%, a target
sample of 352 pharmacists was finally determined.

Procedure

This study was part of a larger assessment and the detailed
description of the procedure has already been previously
reported in detail elsewhere and shortly described below."”
The research team contacted all selected community pharma-
cists via telephone, and one pharmacist from each selected
pharmacy was invited to respond to the questionnaire. Data
were collected by a semi-structured telephone interview per-
formed by five members of the research team with experience
in conducting interviews. Prior to answering the questions,
detailed information was given on the objectives and metho-
dology of the study, that participation was voluntary, and that
the survey could be answered without responding to all ques-
tions. Confidentiality was ensured because the questionnaires
were anonymous and no identifiable participant data were
collected. The pharmacists were verbal consented after learn-
ing about the study and its objectives. No financial induce-
ments of gifts were offered to participants.

Survey instrument

A two-page questionnaire was used to collect the data, and
questions were grouped into five key themes. First section
comprised items relating to participants’ socio-demographic
and professional characteristics, including gender, age, marital
status, year of graduation, number of years in practice, num-
ber of hours worked per week, and employment type. Second
section asked 12 items related to pharmacists’ knowledge
about the vaccinations during childhood with three answer
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options “Yes”, “No”, and “Do not know”. Third section
included three questions measuring the attitudes toward
their role in public educational interventions on vaccinations.
Two responses were collected on a numerical 10-point Likert-
type scale with higher values corresponding to a stronger
attitude, and one on a 5-point Likert-type scale ranging
from “Strongly disagree” to “Strongly agree”. In the fourth
section, respondents were asked four questions on the beha-
viors regarding vaccinations. Responses were on a 5-point
Likert-type scale ranging from “Never” to “Always” or
through multiple-choice alternatives. Fifth section enquired
about respondents’ regarding valued sources of information
about vaccinations and further educational needs.

A pilot study aimed to test content and validity of the
questionnaire on a random sample of 20 pharmacists,
excluded from the main study, was done after obtaining
ethical approval for the study protocol and questionnaire
from the Ethics Committee of the Teaching Hospital of the
University of Campania “Luigi Vanvitelli” and prior data
collection.

Statistical analysis

All statistical analyses were performed using Stata statistical
software version 15.%° Primarily, descriptive data analyses
were undertaken to summarize all information. Secondly,
univariate analysis was employed, using chi-square and
Student’s t-test, to determine whether a relationship exists
between the independents variables and the outcomes of
interest. Variables with a p value <0.25 were included in the
multivariate linear and logistic regression models. Finally,
multivariate stepwise procedure was used to estimate the
independent association between potential predictors and
the following outcomes of interest: 1) pharmacists who knew
all ten mandatory vaccinations for newborn (Model 1); 2)
pharmacists who believed that they could play a prominent
role in the educational interventions on vaccinations
(Model 2); 3) pharmacists who recommended the HPV vac-
cine to 11-12 years-old adolescents (Model 3). The following
independent variables were included in all Models: age (con-
tinuous), gender (male = 0; female = 1), number of years since
degree (continuous), number of years in practice (continu-
ous), number of hours worked per week (continuous), role in
the pharmacy (owner = 1; employee = 2; director = 3), source
of information on vaccinations (none = 1; scientific journals =
2; educational activities = 3; mass-media and internet = 4),
and often or always collect data on immunization (no = 0; yes
= 1). Moreover, the following variables were also included:
knowledge of all ten mandatory vaccinations for newborn (no
= 0; yes = 1) in Models 2 and 3, believe that they could play
a prominent role in the educational interventions on vaccina-
tions (continuous) and believe that they should be more
engaged in the educational interventions on vaccinations
(continuous) in Model 3. The significance level was set at
0.2 for entering and at 0.4 for removing the variables in the
stepwise logistic and linear regression models. Odds ratios
(ORs) and their 95% confidence intervals (CIs) were esti-
mated in each logistic regression models. Standardized regres-
sion coefficients (B) were presented for the linear regression
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model. All analyses used two-tailed tests and p value less than
or equal to 0.05 was considered to be statistically significant.

Results

Out of 550 community pharmacists who were contacted,
a total of 389 responded to the survey yielding a response
rate of 70.7%. The socio-demographic and professional char-
acteristics of study participants are summarized in Table 1.
The mean age was 48.8 years (range 26-79), more than half
were female and married, most were the pharmacy owners,
the average number of years in practice was 18, and the mean
number of hours worked per week was 41.9.

Knowledge

With regard to the knowledge items addressing specific vac-
cinations for newborn, importantly, less than one-quart
(23.9%) of respondents indicated correctly all ten mandatory
vaccinations. To determine which possible independent expla-
natory variables were important for determining this knowl-
edge of all ten mandatory vaccinations for newborn, a model
of multivariate-adjusted logistic regression analysis was
undertaken. Employee pharmacists compared to owners (OR
= 3.39), those who often or always collected data on immu-
nization (OR = 3.14), and those who had received information
from educational activities (OR = 2.61) than those who did
not receive information were more likely to know all ten
mandatory vaccinations for newborn. Moreover, those with
a higher number of years since degree (OR = 0.92) were less
likely to have this knowledge (Model 1 in Table 2).

Attitudes

With regard to attitudes, almost all pharmacists (91.7%)
believed that they could play a prominent role in the educa-
tional interventions on vaccinations and three-quarters
(75.3%) that they should be more engaged in these interven-
tions, with a mean value, respectively, of 6.7 and 6.4 on a scale
of 1 to 10. The multivariate linear regression analysis exam-
ined the influence of the predictor variables on the attitudes
that pharmacists could play a prominent role in the

Table 1. Socio-demographic and professional characteristics of the study
population.

N %
Age, years 48.8 + 10.5 (26-79)*
Gender
Male 165 43
Female 219 57
Marital status
Married 218 56.7
Other 166 433

Number of years since degree
Number of years in practice
Number of hours worked per week
Role in the pharmacy

223 +10.7 (1-54)*
18 = 10.9 (1-45)*
419 + 8.8 (1-72)*

Owner 221 57.1
Employee 112 289
Director 54 14

Number for each item may not add up to total number of study population due
to missing value.
*MeanzStandard deviation (Range).

educational interventions on vaccinations. The model identi-
fied seven variables that showed some degree of association
with this attitude. The three-predictor variables were gender,
collecting data on immunization, and sources of information.
Indeed, male pharmacists, those who often or always collected
data on immunization, and those who have received informa-
tion from mass-media and internet compared to those who
did not receive information were more likely to believe that
they could play a prominent role in educational interventions
on vaccinations (Model 2 in Table 2).

Behaviors

A total of 11.9% of the respondents received often or always
request of information about vaccinations, mainly regarding
efficacy (46.9%), side effects (43.1%), and costs (29.1%). Only
12.9% often or always collected data on immunization and
33.3% reported that they never did it. The main reasons for
not collecting this data were that this was not a pharmacists’
task (59.2%) and the lack of time (50.4%).

When asked whether they recommended the HPV vaccine
for the adolescents of 11-12 years old, only 23.7% of the
community pharmacists answered favorably. After adjust-
ment, multivariate logistic regression analysis showed that
this recommendation was influenced by several factors.
Indeed, pharmacists who knew all ten mandatory vaccinations
for newborn (OR = 4.13), those who often or always collected
data on immunization (OR = 2.85) and those who believed
that they who believed that they should be more engaged in
these interventions (OR = 1.28) were more likely to have this
behavior. Instead, those who have obtained information from
scientific journals (OR = 0.15), mass-media and internet (OR
= 0.36), and educational activities (OR = 0.08) compared to
those who have not received any information, those who
worked a higher number of hours per week (OR = 0.96),
and those who were employees compared to owners (OR =
0.42) were less likely to make this recommendation (Model 3
in Table 2).

Sources of information

Finally, when community pharmacists were asked about the
most helpful source to acquire information about vaccinations
in their professional practice, only 59% of the respondents
had acquired information from various sources. The most
commonly indicated sources used by the sample to prepare
themselves for responding to this topic were scientific journals
(69.6%), followed by mass-media and internet (41.3%), and
educational activities (27.4%). Almost all (94.8%) affirmed
that they were interested in receiving further information
about vaccinations.

Discussion

This nationwide study adds to current literature toward vac-
cinations by exploring the extremely important topic of the
knowledge, attitudes, and actual practices among an appro-
priate and accurate representation of community pharmacists
in Italy and it provides important insights. Community
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Table 2. Multivariate logistic and linear regression analysis to characterize factors associated with the different outcomes of interest.

Variable OR SE 95% Cl p

Model 1. Pharmacists who knew all ten mandatory vaccinations for newborn

Log likelihood = —177.54, x* = 60.51 (9 df), p< .0001

Role in the pharmacy

Owner 1*

Employee 3.39 1.11 1.77-6.46 <0.001

Director 1.68 0.67 0.76-3.68 0.196

Often or always collect data on immunization 3.14 1.21 1.48-6.68 0.003

Number of years since degree 0.92 0.28 0.87-0.98 0.012

Sources of information

None 1*

Educational activities 2.61 1.22 1.04-6.53 0.04

Scientific journals 0.58 0.19 0.30-1.12 0.109

Mass-media and internet 0.59 0.22 0.28-1.23 0.165

Age 1.05 0.03 0.98-1.11 0.106

Number of hours worked per week 0.98 0.01 0.95-1.01 0.344
COEFF. SE t p

Model 2. Pharmacists who believed that they could play a prominent role in educational interventions on vaccinations

F = 6.74, R> = 11.2%, adjusted R* = 9.5%, p< .0001

Often or always collect data on immunization 1.26 0.26 4.68 <0.001

Gender 0.47 0.17 2.7 0.007

Sources of information

None 1*

Mass-media and internet 0.55 2.11 2,61 0.01

Role in the pharmacy

Owner 1*

Employee 0.38 0.21 1.78 0.075

Number of years in practice —-0.01 0.01 —-0.95 0.341

Age 0.02 0.02 0.9 0.369

Number of years since degree —-0.01 0.02 —-0.86 0.388

OR SE 95% Cl p

Model 3. Pharmacists who recommended the HPV vaccine to 11-12 years-old adolescents

Log likelihood = —143.25, x* = 107.01 (11 df), p< .0001

Knowledge of all ten mandatory vaccinations for newborn 413 1.51 2.01-8.49 <0.001

Sources of information

None 1*

Scientific journals 0.15 0.05 0.07-0.32 <0.001

Educational activities 0.08 0.05 0.01-0.3 <0.001

Mass-media and internet 0.36 0.13 0.16-0.76 0.008

Believe that they should be more engaged in educational interventions on vaccinations 1.28 0.12 1.06-0.54 0.009

Often or always collect data on immunization 2.85 1.25 1.20-6.73 0.017

Role in the pharmacy

Owner 1%

Employee 0.42 0.17 0.18-0.93 0.035

Director 2.15 0.94 0.90-5.08 0.081

Number of hours worked per week 0.96 0.01 0.92-0.99 0.038

Gender 1.70 0.55 0.89-3.2 0.104

Having received often or always request of information about vaccinations 2.12 1.03 0.82-5.49 0.12

*Reference category.

pharmacists may have a responsibility to take a prominent
role in infectious diseases control programs in health-care
systems.

The perfect knowledge can help community pharmacists
about vaccinations and according to the national recommen-
dations they have the task of providing education to the
public and, therefore, of improving the immunization cover-
age. However, this study indicates that respondents lack the
necessary knowledge and of particular concern is the finding
that only one-fourth knew all ten mandatory vaccinations for
newborn. Similar lack of knowledge, although in other health-
care workers, has been already observed. Indeed, only 13.2%
of those in critical care units knew all the vaccines that are
recommended for them.?' These gaps in knowledge may need
to be narrowed and underscore a crucial need for strategies to
educate community pharmacists about the vaccinations and
to offer information in particular regarding those mandatory
for newborn, perhaps through continuing medical education,

supplementary professional information, and additional
patient educational materials. It should be noted that nearly
all of the respondents recognized the need for further educa-
tion in this field.

It is notable that this study demonstrated positive overall
attitudes toward vaccinations. Most respondents rated the
importance of their role in the educational interventions on
vaccinations highly and, likewise, pharmacists also believed
that they should be more engaged in these interventions. This
is consistent with the statement from the already mentioned
National Vaccine Prevention Plan which stressed the impor-
tance that pharmacists should work with other health-care
professionals in implementing collaborative and integrated
approaches toward vaccinations.* Two previous studies con-
ducted in the US showed that 88.5% of licensed pharmacists
agreed that they have an important role to play in vaccinating
the public against tetanus, diphtheria, and pertussis,”* 89.3%
that vaccines for adults were one of the top priorities in
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overall patient management and 96.3% considered vaccina-
tions of adults within their scope of practice.”> Regarding the
practice of community pharmacists, despite the already men-
tioned Plan recommends routinely vaccinating all adolescents
with HPV vaccine beginning at ages 11 to 12, only one out of
four stated that they are recommending it. This result is
similar to a survey conducted in US with 30% of community
pharmacists actually recommended the vaccine to both girl
and boy patients,”* whereas slightly higher values of 38.7%"
and 38.9%°° have been observed among pharmacists in the
US. However, the results of the present study were lower than
those reported in previous investigations with values of 80%
of pharmacists often or always recommended vaccines to the
public and 51.6% recommended the HPV vaccination in
Canada®” and of two-thirds who offered vaccinations to chil-
dren and adolescents aged <18 years in the US.*® Reaching
optimal vaccination coverage is essential considering the out-
breaks of associated cancer cases in several countries due to
suboptimal vaccination coverage among adolescents and
adults.”® Therefore, pharmacists may need to be more proac-
tive about recommending the vaccine to all age-eligible indi-
viduals particularly adolescents with communication
emphasizing the importance of the vaccine.

Respondents were also asked about the sources that they
had used to acquire information about vaccinations. Only
slightly more than half of pharmacists indicated that they
are currently utilizing the educational resources and more
than two-thirds of them preferred using scientific journals as
a resource about vaccinations. This study highlighted the
important role of educational activities as one of the main
sources in providing vaccinations-related information.
Indeed, if this become reliable source of information, this
would have significant impact in the improvement of the
pharmacists’ knowledge of mandatory vaccinations for
infants. This high impact of searching for information about
the vaccines on the level of knowledge is in accordance with
evidence from earlier studies in which acquiring information
was a successful intervention to raise the level of knowledge
related to health issues.'”'"*>*" However, it should be noted
that 41.3% had received information from internet and mass-
media. Internet is not always the most credible source of
health information, although it may be perceived as credible
one, particularly the sites with negative information about
vaccines, contain incomplete information and lack scientific
support.”>** Encouragingly, it is noteworthy to underline that
pharmacists using this source were more likely to believe that
they could play a prominent role in educational interventions
on vaccinations and to mention that the majority recognized
the importance of vaccinations and that they were interested
in receiving further information. There is overwhelming evi-
dence corroborating the clear need for policy makers to plan
targeted information interventions on this subject area for
pharmacists in order to improve their adequate knowledge
and to guarantee practices.

A main objective of the present investigation was the
identification of those determining factors regarding the
knowledge, attitudes, and behaviors of pharmacists and
understanding such factors can help to target strategies to
promote the implementation of procedures to increase

vaccination rates. The final multivariate regression models
fit the data reasonably well and several variables emerged as
the key drivers of knowledge, attitudes, and behaviors that
warrant further investigation. Professional and personal char-
acteristics that influenced the outcomes of interest included
gender, years of working experience, role in the pharmacy,
attitude and knowledge about vaccinations, and sources of
information. In general, the current findings revealed that
greater knowledge of all mandatory vaccinations for infants
were noted among pharmacists with lower years of experience
compared to those with more experience. This finding is
confirmed by a previous study, although about the knowledge
of influenza vaccination among health-care professionals, that
has documented the role of a shorter work experience as
significant predictor of better vaccination knowledge.* This
might be due to that they have more opportunities to learn
and to receive adequate education and training in this area
through their university pharmacy curricula. Male pharma-
cists tended to believe regarding their prominent role in
educational interventions on vaccinations. In addition, phar-
macists who believed that they should be more engaged in
these interventions were more willing to recommend an HPV
vaccine to 11-12 years-old adolescents. The vital role that the
vaccine plays in reducing morbidity and mortality should be
at the forefront of interactions between the population and
community pharmacists who are trusted sources of
information®® as part of immunization programs. Such
activities will grow the position of community pharmacists
as a key stakeholder in improving the health of patients.

Cautions should be taken into account while interpreting
the findings of the current study in the context of certain
potential identified limitations. First, the nature of the cross-
sectional study method employed highlights the fact that, while
the study showed the association between the independent
variables and the dependent variables, one could not establish
the directionality of the relationships. Second, in general, in
studies employing on respondents’ self-report through tele-
phone-administered questionnaire of their practice, the infor-
mation requested could not be checked through other methods,
and, therefore, pharmacists may have reported socially desir-
able behaviors or their responses with an overestimation of
their actual practice, such as how frequently they were engaging
in recommended immunization practices. The anonymity pre-
cludes identification of pharmacists who responded and this
may have minimized socially desirable responses. Third,
response bias could have influenced the results because non-
respondents may have declined to be interviewed because they
do not support the vaccines. Despite limitations, results from
this large, random, national sample of community pharmacists
in Italy highlight the current status toward vaccinations
activities.

In conclusion, due the fact that community pharmacists
may have a role in reducing the burden of infectious diseases
with multiple opportunities to improve awareness and under-
standing of vaccinations of the public through effective com-
munication and education, this survey underlined the need to
tailor and to implement interventions in order to overcome
the knowledge gaps of community pharmacists and to
improve the immunization coverage.
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