
E424

J PREV MED HYG 2020; 61: E424-E444

https://doi.org/10.15167/2421-4248/jpmh2020.61.3.1535

 OPEN ACCESS   

Introduction

The development of combination vaccines can undoubt-
edly be considered an important innovation for the pre-
vention of infectious disease that has led to enormous 
improvements on health, and has also brought economic 
benefits to healthcare systems  [1]. Indeed, combined 
vaccines have played a central role in prophylaxis of the 
pediatric population from infectious diseases over the 
past decades. The availability of combination vaccines 
represents an important means of achieving successful 
protection against numerous pathogens simultaneously, 
and is associated with several advantages. By reducing 
the number of injections, a better compliance to the vac-
cination schedule and higher rates of coverage can be 
achieved, and a safer profile assured, since most adverse 
events reported after vaccination are related to the act of 
injection [2, 3]. 
Furthermore, in terms of healthcare service organiza-
tions, combination vaccines have been proven to im-
prove the efficiency of the vaccination service, both for 
the healthcare professionals (HCPs) involved, namely 
physicians, nurses, and pediatricians, and for the organi-
zation itself. In fact, combination vaccines save HCPs 
time during vaccine preparation [4], reduce administra-

tion costs, minimize storage space needed and reduce 
waste [3, 5]. Depending on the practice of vaccination in 
terms of the number and role of HCPs involved, the im-
pact of using combination vaccines can be very relevant, 
especially in situations of personnel constrains, which 
are common nowadays, as well as in crowded pediatric 
vaccination schedules, as already implemented in many 
high-income countries [6, 7]. 
Currently, several pediatric combination vaccines are 
available. Among these, hexavalent vaccines repre-
sent the most innovative formulation to protect babies 
against six diseases: diphtheria, tetanus, pertussis, hepa-
titis B, poliomyelitis, and infection from Haemophilus 
influenzae type b. In the European Region, three hexa-
valent vaccines are authorized by the European Medi-
cines Agency: Infanrix Hexa®, available since 2000 [8]; 
Hexyon®, available since 2013 [9]; and Vaxelis®, avail-
able since 2017  [10]. These three hexavalent vaccines 
have the same indication of use, including immuniza-
tion against the six diseases and age of utilization, as 
described in their Summary of Product Characteristics 
(SmPC) [8-10]. Although a maximum age limit of use is 
not indicated for any of them, the fact that they contain 
a “pediatric” dose of antigens, make them recommended 
up to 7 years of age by health authorities and scientific 

Introduction. In Italy, three hexavalent pediatric vaccines are 
available: two are ready-to-use (RTU) as pre-filled syringes, while 
the third must be reconstituted (need-for-reconstitution [NFR]). 
The formulation is related to the vaccination timing, safety of 
preparation and administration, and possible errors in immuniza-
tion. We surveyed Italian healthcare professionals (HCPs) expe-
rienced with RTU and NFR vaccines in order to investigate their 
opinions on key aspects of the vaccines.
Methods. In Q1 2018, a qualitative study, ethnographic observa-
tions and in-depth interviews were performed in public vaccina-
tion settings of three Italian Regions. Data on how the vaccination 
process was managed and perceptions about the value of the RTU 
formulation were collected. In Q2 2018, face-to-face interviews 
were carried out to explore the attitude and preferences of Ital-

ian HCPs from nine Regions, assessing advantages and disadvan-
tages of the two formulations from a quantitative point of view. In 
Q3-Q4 data analysis was carried out, using both qualitative and 
quantitative methodologies.
Results. The first phase demonstrated the following advantages 
of the RTU versus the NFR formulation: time-saving, lower prob-
ability of needle contamination and needle stick incidents, bet-
ter handling, simpler procedure, easier disposal of waste. For the 
survey, 149 HCPs were interviewed; 80% and 40%, respectively, 
were very satisfied with the RTU and NFR vaccine. 
Conclusions. Our study demonstrated that HCPs prefer the RTU 
formulation, as it simplifies vaccinations, reduces preparation 
time and minimizes the risk of errors. This formulation also saves 
time that can be spent on more in-depth counseling.
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societies in several countries [1]. Safety, immunogenic-
ity and effectiveness of hexavalent vaccines is described 
in each SmPC and confirmed in several studies and clini-
cal trials  [1, 11-13]. Beyond indications, the main dif-
ference among the hexavalent vaccines is in regards to 
the preparation that is required for their administration: 
both Hexyon® and Vaxelis® are ready-to-use (RTU) in a 
pre-filled syringe, whereas for Infanrix Hexa® there is a 
need-for-reconstitution (NFR) of the Hib antigen with a 
syringe containing the five other components.
Preference for an RTU or NFR vaccine may be related 
to several factors, such as the preparation time required, 
the possibility to reduce mishandlings and dosage errors, 
cost, vaccination waste, the organization of the vaccina-
tion services in terms of time set for each vaccination, 
and to the characteristics of packaging that render the 
vaccine easier to integrate within existing databases. 
Moreover, individual experience and preferences of 
HCPs for a specific hexavalent vaccine may also dic-
tate the selection of an RTU or NFR vaccine. Notably, it 
has been demonstrated that both physicians and nurses 
tend to prefer vaccines that require less time to prepare 
and manage  [14]. As a consequence, the time saved 
may be spent on streamlining the vaccination session 
and providing parents with a more detailed vaccination 
counselling  [15]. In addition, it has been reported that 
the higher acquisition costs of RTU vaccines are coun-
terbalanced by lower administrative costs and increased 
safety compared with single-dose and multi-dose vial 
vaccines [16, 17].
In Italy, pediatric vaccinations are delivered by the pub-
lic health sector, either in vaccination centers or in fam-
ily pediatricians’ medical offices. In vaccination centers, 
public health physicians (also defined as hygienists) are 
those medical doctor specialists who are in charge of 
vaccines in vaccination centers, from the organizational 
and practical point of view.
Within Italy, each Region runs independent tenders that 
are driven by price and/or scientific criteria, while prod-
uct technical criteria are usually not taken into account 
in the assessment. To date, there remains limited data on 
the opinion of HCPs regarding technical aspects related 
to vaccination. To gain more insight into the opinions of 
HCPs on key aspects of the vaccination process, as well 
as on preferences for hexavalent vaccines, we carried out 
a survey of HCPs experienced in pediatric vaccinations, 
working in nine Italian Regions that differ by the organi-
zational models of the vaccination services. Our survey 
investigated preferences and critical issues reported by the 
HCPs, in order to obtain information that may be useful 
for optimizing pediatric vaccinations in the public setting.

Methods

Qualitative phase
In Q1 2018 an experienced researcher performed eth-
nographic observations followed by in-depth interviews 
in public vaccination settings (vaccination centers and 

family pediatricians’ offices) of three Italian Regions: in 
Liguria, with 6 HCPs (3 hygienists and 3 nurses) where 
the NFR hexavalent vaccine is used; in Apulia with 3 
nurses and in Tuscany with 3 primary care pediatricians, 
where the RTU hexavalent vaccine is used. In general, 
all HCPs were experienced with both NFR and RTU 
formulations that are commonly available in Italy. The 
main purpose of the ethnographic observation was to 
understand how the vaccination process was managed in 
different Regions, in terms of HCPs involved and their 
role in the vaccination process.
The purpose of the subsequent interviews was to high-
light and discuss critical issues emerging from the daily 
routine vaccination process, investigating the overall im-
age of the hexavalent vaccine (safety and tolerability), 
and the value of the RTU formulation.

Quantitative phase: survey target
In Q2 2018, personal in-depth interviews were carried 
out by inviting 265 HCPs (hygienists, nurses, and fam-
ily pediatricians) from nine Italian Regions covering the 
north, center, and south of the country (Liguria, Lom-
bardy, Piemonte, Emilia Romagna, Tuscany, Calabria, 
Campania, Apulia and Sicily). In these Regions, three 
hexavalent vaccines are used, including both RTU and 
NFR vaccines. 
Invited participants were selected through a purposive 
sampling methodology among those professionals that 
are in charge of the hexavalent pediatric vaccination at 
regional vaccination centers or as family pediatricians. 
The inclusion criteria for the HCPs to be interviewed 
were: a minimum of 10 years of experience in pediat-
ric vaccinations and a minimum of 200 children under 2 
years of age vaccinated monthly in vaccination centers 
or around 50 children under 2 years of age vaccinated 
monthly for family pediatricians. 

Quantitative phase: survey characteristics
The survey consisted of 46 questions, requiring approxi-
mately 20 minutes for its completion (questionnaire 
in Annex 1). Computer-assisted interviews were con-
ducted in person by an experienced interviewer and the 
anonymity of the results were assured before starting the 
interview. The overall objective was to identify the at-
tributes of vaccination devices that may be valuable for 
HCPs and to evaluate advantages and disadvantages of 
the RTU formulation compared with the NFR formula-
tion. 
Firstly, demographic and professional data were col-
lected including: region where HCPs work, gender, age, 
profession, years of experience in administering vacci-
nation, number of children under 2 years of age vacci-
nated in a typical month (either in vaccination centers 
or with family pediatricians), number of children under 
2 years of age vaccinated with hexavalent vaccines, and 
typology of the hexavalent vaccine used. 
In order to investigate the daily practice of HCPs work-
ing in vaccination centers, where hygienists and nurses 
work together, the following data were collected: time 
and number of HCPs dedicated to vaccinations and ac-
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tivities that each of the two professional categories most-
ly deal with.
With the aim of assessing perceptions and satisfaction 
towards hexavalent vaccines, participants were asked 
to describe: their individual experience while preparing 
and administering hexavalent vaccines to children, the 
attributes they consider more valuable for a hexavalent 
device, and the time dedicated to the various phases of 
the vaccination session (counselling, vaccine prepara-
tion, vaccine administration). 
Lastly, the survey asked the participants to indicate 
which one of the two hexavalent formulations, RTU and 
NFR, had certain characteristics related to the ease and 
safety in the preparation, administration, and disposal of 
the vaccine. 
The satisfaction and agreement of HCPs with the pro-
posed statements were measured on a 1-10 scale (8-10 
indicating high satisfaction/agreement).
Descriptive statistics were used to analyze and present 
results.

Results

Qualitative phase
In the Liguria region, the observed vaccination staff in-
cluded 2 HCPs: one hygienist and one nurse (dedicated 
or working mainly in other specialties). It was observed 
that when the nurse was dedicated, the role of the hy-
gienist and of the nurse were interchangeable, while 
when the nurse was “rented” temporarily from another 
unit, the nurse prepared the vaccine but vaccine admin-
istration and family counselling were managed by the 
hygienist.
In Apulia, the vaccination staff included 2 or 3 HCPs: 
one hygienist and one to two nurses (one in small towns, 
two in the cities). It was observed that in this setting the 
nurse played a major role in the vaccination process, 
being involved in all phases from ordering to adminis-
tration to disposal of the vaccine. The hygienist was in 
charge of checking the child’s record on the database, 
their vaccination history, their clinical history (filled in 
by the parents), and scheduling the following vaccina-
tion appointment.
Considering the time and the professional figures dedi-
cated to vaccinations in vaccination centers, the respond-
ents working in this setting declared that approximately 
4 hours for 4 days were dedicated to the vaccination of 
children under 2 years of age, with 2 hygienists and 3 
nurses dedicated to vaccination activities only.
In Tuscany, following a recent agreement with the Re-
gional Health Authority, pediatric vaccinations have 
been shifted to family paediatricians, who also provide 
hexavalent vaccination in their practice. 
As a result of the interviews, 6 HCPs (3 hygienists and 3 
nurses) were interviewed in Liguria, 3 nurses in Apulia 
and 3 family pediatricians in Tuscany (Tab. I).
The hexavalent vaccine showed a positive image across 
the board: it was perceived as safe and with a good level 

of tolerability. Moreover, although on a practical point 
of view vaccination is considered easy and simple to 
manage for the HCP, on a more emotional level, vac-
cine administration often becomes a potentially anxious 
moment for the family. As a consequence, the need for 
family counselling when administering the first dose of 
hexavalent vaccination emerged strongly and was across 
all Regions. The value of the RTU formulation emerged 
clearly, across both target and geographic areas: its val-
ue was spontaneously recognized, by users of both RTU 
and NFR vaccines. The advantages of the RTU formula-
tion that emerged compared with the NFR formulation 
can be ranked as follows (from more relevant to less 
relevant): time-saving, better safety profile, better han-
dling, simpler procedure, easier disposal of waste, more 
convenient set of needles. 
These results were considered as preliminary and were 
further tested during the survey phase. 

Quantitative phase
In the quantitative phase, face-to-face computer-assisted 
personal interviews were carried out with 149 out of the 
265 (56.2%) invited HCPs from the nine selected Italian 
Regions. Among the respondents, 60 were hygienists, 59 
were nurses working in vaccination centers, and 30 were 
family pediatricians; 66% were female and the overall 
mean age was 55 years (58 years for hygienists, 51 years 
for nurses, and 63 years for pediatricians). The overall 
average number of years spent in vaccination activities 
was 15 years (18, 13, and 12 years, respectively, for 
hygienists, nurses and pediatricians). The sociodemo-
graphic and professional data of the survey participants 
are described in Table II.
Among the HCPs, 84 (56%) used the RTU hexavalent 
vaccine and 65 (44%) used the NFR one.
The activities in which HCPs reported being mostly in-
volved varied amongst the professional category: talking 
to parents and collecting the medical history of the child 
were activities that hygienists mostly deal with, while 
nurses were in charge of preparing the vaccines and the 
room, taking inventory and orders, managing the stock, 
scheduling appointments and disposing of the waste ma-
terials. Pediatricians spent more time counselling (an av-
erage of 11 minutes) compared with hygienists (10 min-
utes) and nurses (8 minutes).

Tab. I. Qualitative phase: methodology used.

Region 
(hexavalent 
vaccine in use)

Ethnographic 
observation Interviews

Liguria (NFR) Vaccination center (2 
days observation)

6 HCPs (3 
Hygienists + 3 
Nurses)

Apulia (RTU) Vaccination center (2 
days observation) 3 HCPs (3 Nurses)

Tuscany (RTU) - 3 HCPs (3 
Pediatricians)

Abbreviations: HCPs, healthcare professionals; NFR, need-for-reconstitu-
tion; RTU, ready-to-use.
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Assessment of hexavalent vaccines 
As for the time spent during vaccination, HCPs an-
swered that out of an average of 17 minutes requested 
for each vaccination, more than half (approximately 
10 minutes) was spent explaining the hexavalent vac-
cine and vaccination process to the parents. Vaccine 
preparation required an average of 3 minutes, 2 min-
utes were spent administering the vaccine, and 2 min-
utes for disposal of waste materials.
Regarding hexavalent vaccination sessions, most 
HCPs (83.2% of the target pediatricians, 90.2% of 
the hygienists, and 97.2% of the nurses) expressed 
an 8-10 rate of agreement (very or mostly) with the 
declaration that giving information regarding vacci-
nation/vaccines to parents was very demanding and 
time-consuming. As for managing and administrating 
the vaccine, 27.4% of hygienists, 29.4% of nurses, 
and 47.4% of pediatricians expressed an 8-10 rate 
of agreement (very or mostly) with the possibility of 
making errors during the vaccine preparation; 20.5% 
of hygienists, 22.5% of nurses, and 40.5% of pedia-
tricians expressed a high rate of agreement (very or 
mostly) with the possibility of making errors dur-
ing the vaccine administration; 18.6% of hygienists, 
20.6% of nurses, and 33.6% of pediatricians very/
mostly agreed that it could be possible to forget the 
reconstitution of the vaccine.
Key aspects of the hexavalent vaccines rated as “very 
important” were: minimizing the risk of needle con-
tamination (80% of all respondent HCPs) and of nee-
dle stick injuries (79% of HCPs), being stable in case 
of problems of the cold chain (78% of HCPs), having 
low risk of errors in the reconstitution (78% of HCPs), 
being easy to prepare and to manage (74% of HCPs), 

and being ready to use (66% of HCPs). These last two 
aspects were particularly important for pediatricians. 

RTU vs NFR vaccines

As for the overall comparison between RTU and NFR 
hexavalent formulations, 80% of HCPs declared their 
satisfaction with the advantages of RTU hexavalent 
vaccines was “very good”: easy preparation and ad-
ministration, no risk to reconstitute, low risk of needle 
contamination and stick injuries. On the other hand, 
only 40% of HCPs declared they were satisfied by 
the NFR formulation to a level of “very good”, due 
to more manipulations, higher risk of needle con-
tamination and stick injuries (Fig. 1). Figures 2 and 3 
describe in detail the assessment of the two formula-
tions, as rated by HCPs.
As for safety issues related to the different syringe 
formulations, HCPs declared to be overall satisfied 
with the safety of hexavalent vaccines (49% very 
satisfied and 40% mostly satisfied), but a difference 
appeared between the two formulations with 61% of 
HCPs very satisfied with RTU overall syringe safety 
compared with only 34% of HCPs being very satisfied 
with NFR overall syringe safety (Fig. 4).
Lastly, when asked how much the use of an RTU vac-
cine could facilitate when vaccinating children un-
der the age of 2 years, 92% (from 90% of hygienists 
to 93% of both nurses and pediatricians) expressed 
a score of 8-10 (indicating high satisfaction/agree-
ment). Moreover, HCPs declared that the time saved 
in preparation of RTU vaccines can be more effective-
ly spent on vaccination counselling during the visit. 

Tab. II. Quantitative phase: demographic and professional characteristics of healthcare professionals.

Hygienists in 
vaccination centers

(n = 60)

Nurses
(n = 59)

Pediatricians
(n = 30)

Total
(n = 149)

Female, n (%) 28 55 15 98 (66%)
Male, n (%) 32 4 15 51 (34%)
Age, mean (yrs) 58 51 56 55
Region
Calabria 5 5 - 10
Campania 8 8 - 16
Emilia Romagna 6 6 - 12
Liguria 5 5 - 10
Lombardia 8 8 - 16
Piemonte 7 7 - 14
Apulia 11 10 - 21
Sicily 10 10 - 20
Tuscany - - 30 30
Experience with vaccinations, mean (yrs) 18 13 12 15
Approximate number of children < 2 yrs 
vaccinated monthly, n 229 210 48 185

Approximate number of children < 2 yrs 
vaccinated monthly with the hexavalent 
vaccine, n (% of total vaccinations)

165 (72%) 126 (60%) 28 (58%) 123 (66%)

N: number; yrs: years.
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Fig. 1. Perceived advantages of ready-to-use (RTU) vaccines over need-for-reconstitution (NFR) vaccines.

Fig. 2. Assessment of the ready-to-use (RTU) formulation as rated by healthcare professionals. 
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Fig. 4. Ready-to-use (RTU) versus need-for-reconstitution (NFR) vaccines: assessment of safety.

Fig. 3. Assessment of the need-for-reconstitution (NFR) formulation as rated by healthcare professionals.
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Discussion

This survey focused on relevant aspects of the hexava-
lent vaccines, such as handling, time needed for the dif-
ferent phases of vaccination sessions, errors and safety 
related to the formulation, with a comparison between 
RTU and NFR vaccines. Issues related to the safety or 
immunogenicity of hexavalent vaccines were not our 
objective because these aspects are already well docu-
mented and considered similar [18]. 
According to the inclusion criteria, vaccination centers 
and family pediatricians, respectively, had to vaccinate a 
minimum of 200 children and around 50 children under 
the age of 2 years each month. Of these, more than two-
thirds were administered a hexavalent vaccine. Thus, the 
surveys respondents’ long-standing knowledge of the 
issues involved in vaccinations constitutes a reasonable 
guarantee of validity in the assessment of hexavalent 
vaccines. 
For Italian family pediatricians, vaccination is not a rou-
tine activity in their daily practice, but we chose to in-
clude this category as the Tuscany region has recently 
stated that family pediatricians should administer hexa-
valent vaccines in their medical offices, and this practice 
could be soon adopted by the other Italian Regions as a 
measure to increase coverage rates. In this regard, it has 
been demonstrated that physicians’ recommendation is 
an important predictor of vaccine acceptance, constitut-
ing a major factor in receiving or intending to receive 
any vaccine [19]. For this reason, the involvement of all 
HCPs in our survey resulted essential to identify critical 
issues and thus highlight potential areas for additional 
intervention targeted at specific professional categories. 
Family pediatricians work autonomously in their office, 
thus being in charge of all the different phases of vac-
cine administration. As a consequence, as emerged in 
our study, they are able to perform only a limited num-
ber of vaccinations per month (i.e., 48 vaccinations to 
children < 2 years of age) and appeared more concerned 
about making errors during preparation, administration 
and reconstitution of the hexavalent vaccine compared 
with other HCPs. As is known in the literature, pediatri-
cians can have a key role in increasing awareness about 
the benefits of pediatric vaccinations and educating par-
ents  [20]: in our study, pediatricians spent more time 
counselling than hygienists and nurses. 
For all these reasons, an RTU formulation may be pref-
erable, for all HCPs, and in particular for pediatricians, 
as it was demonstrated to render all processes not only 
easier and safer, but also more rapid. Similarly, our re-
search demonstrated that RTU formulation of hexava-
lent vaccines was widely preferred to NFR vaccines 
among all HCPs because it simplified the preparation, 
minimized the number of manipulations and error risks: 
in fact, 80% of HCPs declared they were very satisfied 
with RTU vaccines compared with only 40% of HCPs 
who were very satisfied with NFR. The perceived ben-
efits of an RTU vaccine included easier and quicker 
preparation with less risk of errors such as the risk of 
forgetting to reconstitute the Hib or not taking all the 

Hib antigen from the vial. It was also seen to minimize 
the risk of needle contamination and needle stick injury 
and to produce less waste material. 
Although we should consider that previous published 
studies used different definitions in vaccine preparation 
time, as well as different methodologies for data collec-
tion and analysis, we can say that our results are in line 
with the existing literature. In fact, handling, dosage er-
rors, and reduced preparation time were all highlighted 
as being important attributes of a fully-liquid RTU vac-
cine versus one that requires reconstitution in a previous 
survey of physicians and nurses conducted in Germany 
on hexavalent pediatric vaccines  [14]. In particular, 
both the present and previous studies highlighted that 
HCPs are concerned about minimizing the risk of errors 
during vaccination, which may thus be reduced by us-
ing a fully-liquid hexavalent vaccine [4, 14, 21]. In fact, 
in a time and motion study, comparing RTU versus non-
fully liquid vaccines showed that mishandlings were 
five times more common with a NFR hexavalent vac-
cine compared with the RTU vaccine [4]. In our study, 
77% of HCPs rated as “very good” the low risk of errors 
in the reconstitution for RTU vaccines versus 46% for 
the NFR formulation. In addition to the reduced risk of 
error, it was reported that an RTU hexavalent vaccine 
can be prepared in less than half the time needed to pre-
pare a NFR vaccine [4, 15]. Using the time difference 
of 35 seconds that was observed in the study of De Cos-
ter and colleagues for a HCP to prepare an RTU hexa-
valent vaccine versus a NFR vaccine, we can estimate 
the number of hours per year that are saved due to the 
simpler and quicker process of the RTU formulation. 
We applied these data to the Italian context, using hexa-
valent vaccination coverage (95%) of the birth cohort 
(440,000 newborns in 2018) and number of doses of 
hexavalent to be administered in the pediatric recom-
mended schedule (3 doses, 2+1 schedule). We estimated 
approximately 12,000 hours saved/year, that correspond 
approximately to the workload of 7 HCPs working in 
public settings, that could therefore be re-allocated to 
other tasks or units, if a broader healthcare service per-
spective is used, with a potential saving for the public 
organization. Time saved is a significant aspect consid-
ering that the HCPs involved in our study devoted a sub-
stantial amount of time to vaccinations (approximately 
17 minutes per vaccination), a large part of which was 
dedicated to informing and educating parents (around 
10 minutes). Therefore, time saved in the act of prepar-
ing and administering the vaccine could be used in a 
more productive way with parents and the baby.
Our study is limited by the generalizability of our re-
sults. In fact, the purposive sampling methodology 
adopted to select the HCPs and the Regions involved 
in the two phases of the study may reduce the repre-
sentativeness of our results. Moreover, our results may 
not generalize appropriately to other countries, due to 
potential differences in the organization of vaccination 
programs and cultural preferences for specific pharma-
ceutical forms. On the other hand, this study represents 
one of the very few evidences that support the switch 
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from NFR to RTU vaccines, taking in consideration 
HCPs preferences, as well as time saved, simplification 
of vaccine preparation and management, as is already 
known in the literature. The extension of this work to a 
larger sample and to other contexts could confirm our 
findings. 

Conclusions 

The present study has highlighted aspects that are im-
portant for HCPs when considering a hexavalent vac-
cine. We observed that a vaccine that can reduce the time 
needed for preparation, while reducing the risk of errors 
as much as possible, is preferred by HCPs. Accordingly, 
easy-to-use, fully liquid vaccines are desirable, and fully 
liquid, hexavalent vaccines in pre-filled syringes have 
many characteristics that HCPs value as important. An 
RTU vaccine minimizes the risk of errors, and especially 
the risk of forgetting to reconstitute the powder in the 
main syringe or reconstituting all the powder. RTU vac-
cines also reduce the risk of needle contamination and 
needle stick injuries as only one needle is used. The ad-
vantages in terms of time saving are clear as less time 
is needed for vaccine preparation and administration, 
which allows more time for counselling by the single 
HCP or can allow re-allocation to other tasks or units if 
a broader healthcare service perspective is used. There-
fore, in comparable contexts of immunogenicity, toler-
ability and safety, it would thus seem likely that RTU 
vaccines present satisfactory characteristics over NFR 
vaccines. We also envisage that these technical aspects 
will be taken into account by regional decision makers 
in deciding to adopt one or another typology of vaccine.
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�uestionnaire 
�ae&iatric Vaccination 

���
	 
 
Length of inter<iew: 20 3inutes 
Start fieldwork:  
End fieldwork:  
 
I. SA���E VARIA�ES  
 
- Region (la)el S01) &S' 
- Target (la)el TARGET) &S' 
 
II. ���TA C�EC� ASE� �N SA���E VARIA�ES 

 
 

Total net n=10 
 

�octors of the 
vaccination 

centers 

Nurses �e&iatricians 

Toscana   30 
Puglia 10 10 - 

Lo3)ardia 5 5 - 
Ca3pania 5 5 - 

Liguria 5 5 - 
Cala)ria 5 5 - 

Sicilia  10 10 - 
Pie3onte 10 10 - 

E3ilia Ro3agna 10 10 - 
 
III. INTR���CTI�N  
 
Good morning, the Healthcare �epartment of Gfk Italy Company is conducting a survey on pediatric 
vaccinations. 
-e would like to ask your willingness to cooperate with this survey. The interview will take about 20 minutes. 
Everything you say will be treated anonymously, with the utmost confidentiality and for statistical purposes 
only. Thanks for collaboration. (Privacy Law) 
 
��AR�AC�VI�I�ANCE 
 
A&verse events/exposure to the &rug &uring pregnancy/co.plaints a$out the pro&uct. 
-e are now being asked, as a company operating on marketing research, to pass on to P, services 
details on any adverse events, including eKposure to drug during pregnancy or breast-feeding, 
suspected transmission of infectious agents, technical/Dualitative issues,drug interactions and 
particular situations such as overdose, abuse, improper use, administration errors, drug prescription 
errors, occupational eKposure and lack of effectiveness that are mentioned during the discussion in 
relation to a product of the Company who commissioned the survey. 
Although what you say will, of course, be treated in confidence,should you mention during the discussion any 
adverse event (or any of the situations above described) happened in a specific patients, we will need to 
report even in the case you =ust reported it directly to the company or to the Italian bodies in charge of this 
(we remind you that you can report using the AI�A web site  
http://www.agenziafarmaco.gov.it/it/content/modalit�C3�A0-di-segnalazione-delle-sospette-reazioni- 
avverse-ai-medicinali). 
In this situation you will be asked if you will be willing to waive the confidentiality given to you under 
the Codes of conduct specifically in relation to that adverse event/drug eKposure during pregnancy or 
brest feeding/complaint about the product . All the other information that you will give during the 
interview will stay confidential . 
 
P,21 [S] 
Are you willing to make this interview on the base of these premises? 
 
1. Yes 
2. No 
 
P,22 [O] 
Name and full address: 
 
If you are not willing to provide your name and full address, the communication to the P, service will 
be done anonymously, without indicating your name and personal data . 
 

Annex 1
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IV. SCREENER  
 
Base: all respondents 
 
S01 [S] 
In which region do you work? 
1. Calabria 
2. Campania 
3. Emilia Romagna 
4. Liguria 
5. Lombardia 
6. Piemonte 
7. Puglia 
8. Sicilia  
9. Toscana 
98. Other region  
 
SCRIPTER: all respondents with answer S01=98 go to the end of the questionnaire (SCREENOUT) 
 
And in which province? 
 
And in which municipality? 
 
SCRIPTER: insert istat2016 folder 
 
Base: S01=1-8 
 
All regions except Tuscany 
 
S02 [S]  
In your clinical practice, do you work as …? 
 
1. Nurse/health worker 
2. Hygienist physician 
3. Occupational physician 
4. Pediatrician 
98. Other medical specialization (specify) [O]   
 
Base: S01=9 
 
If Tuscany 
+ù 
S03 [S] 
In your clinical practice, do you work as pediatrician? 
 
1. Yes 
2. No 
 
If no close 
SCRIPTER: all respondents with answer S03=2 go to the end of the questionnaire (SCREENOUT) 
 
Base: all respondents 
 
Create HIDDEN VARIABLE 
 
TARGET 
 
1. Vaccination centers phisicians = S02= 2-4 or 98 
2. Vaccintionl centers nurses/health workers = S02=1 
3. Pediatricians = S03=1 
 
Base: TARGET=1-2 
 
If physicians/nurses/health workers of the vaccination centers 
 
S04 [Q] 
Let's talk about the vaccinations administered to children under 2 years. 
In a typical month, how many children under the age of 2 years are vaccinated in your center? 
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No. of children under 2 years vaccinated in a month 
 
SCRIPTER: 3in.=0� 3a>.=999 
 
If none� close 
SCRIPTER: all respondents with answer S04=0 go to the end of the questionnaire (SCREENOUT) 
 
Base: TARGET=1-2 
 
If physicians/nurses/health workers of the vaccination centers 
 
S05 [Q] 
Among the … (SCRIPTER: show the answer at S04) children under 2 years vaccinated in a month, how 
many of them have been administered with the heKavalent vaccine( diphtheria, tetanus, pertussis, polio, 
hepatitis B haemofilus influenzae type b)? 
 
No. of children who are given a heKavalent vaccine/month 
 
SCRIPTER: 3in.=0� 3a>.=999 
S04�=S03 
 
If none� close 
SCRIPTER: all respondents with answer S0=0 go to the end of the questionnaire (SCREENOUT) 
 
Base: TARGET=1-2 
 
If physicians/nurses/health workers of the vaccination centers 
 
S06 [Q] 
In your centers, in a typical week, how many days of the week (even if not whole) are dedicated to 
vaccinations of children under 2 years? 
 
No. of days of the week dedicated to vaccinations of children under 2 years 
 
SCRIPTER: 3in.=1� 3a>.=6 
 
Base: TARGET=1-2 
 
If physicians/nurses/health workers of the vaccination centers 
 
S07 [Q] 
In a week, in total, how many hours are spent on vaccinations for children under 2 years? 
 
No. of hours/week dedicated to vaccinations of children under 2 years 
 
SCRIPTER: 3in.=1� 3a>.=99 
 
Base: TARGET=1-2 
 
If physicians/nurses/health workers of the vaccination centers 
 
S08 [Q] 
In your Center, how many and which types of professional figures deal with / are dedicated to the 
vaccinations of these children? 
 
1. No. of physicians 
2. No. of nurses/health workers 
 
SCRIPTER: 3in.=1� 3a>.=9 
 
Base: TARGET=1 
 
If physicians of the vaccination centers 
 
S09 [S] 
In your center are there one or more nurses/health workers dedicated to vaccination activity or are you 
supported by nurses/health workers from other clinics / departments? 
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1. Nurses/health workers dedicated to vaccination activity 
2. Nurses/health workers from other clinics / departments 
 
Base: TARGET=2 
 
If nurses/health workers of the vaccination centers 
 
S10 [S] 
Are you a nurse/health worker dedicated to this vaccination center or do you come from other departments / 
clinics? 
 
1. Nurses/health workers dedicated to vaccination activity 
2. Nurses/health workers from other clinics / departments 
 
Base: TARGET=1-2 
 
If physicians/nurses/health workers of the vaccination centers 
 
S11 [#] 
In particular, in your center, are you dealing with …? Please indicate all acti<ities in the center. 
 
1. #aking inventory and/or managing the stock 
2. Scheduling appointments 
3. #aking orders 
4. Preparing the room where vaccinations are carrying out 
5. Talking with the parents of the children / giving information about vaccination/the vaccine 
6. Collecting the medical history of the child in view of the vaccination 
7. PreparNng the vaccine 
8. Administering the vaccine 
9. Registering the vaccination 
10. �isposing of the waste materials 
98. Other (specify) [O] 
 
Base: TARGET=3 

 
If pe&iatricians of Tuscany 
 +ù 
S12 [Q] 
In particular let's talk about the vaccinations administred to children under 2 years. 
In a typical month, roughly, how many children under the age of 2 years do you vaccine? 
 
No. of children under 2 years vaccinated in a month 
 
SCRIPTER: 3in.=0� 3a>.=999 
 
If none� close 
SCRIPTER: all respondents with answer S12=0 go to the end of the questionnaire (SCREENOUT) 
 
Base: TARGET=3 
 
If pe&iatricians of Tuscany 
 
S13 [Q] 
Among the … (SCRIPTER: show the answer at S10) children under 2 years vaccinated in a month, how 
many of them have been administered with the heKavalent vaccine (diphtheria, tetanus, pertussis, polio, 
hepatitis B haemofilus influenzae type b)? 
 
No. of children/month 
 
 
SCRIPTER: 3in.=0� 3a>.=999 
S13�=S12 
 
If none� close 
SCRIPTER: all respondents with answer S13=0 go to the end of the questionnaire (SCREENOUT) 
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V. �AIN ��ESTI�NNAIRE 
 
A T�E RT� VACCINES AN� T�E VACCINES T� REC�NSTIT�TE 
 
A01 [S] 
In general let's talk about ready-to-use and reconstituted vaccines that are administered to children under 2 
years of age. 
-hich of the following characteristics are attributable to each of the two types of vaccine? 
 
SCRIPTER: script as a grid 
 
Ite3s in row- rando3i@e the ite3s 
 
1. Less time to prepare the vaccine 
2. Less risk of error in preparing the vaccine 
3. Easier preparation of the vaccine 
4. Lower risk in the complete dissolution 
5. Less risk of needling stick in=ury for physician /nurse 
6. Less risk of error in the administration of the vaccine 
7. Less risk of contamination of the needle 
8. Lower production of disposal materials 
 
Ite3s in row- rando3i@e the ite3s 
 
1. Ready-to-use vaccine 
2. Reconstituted vaccine 

 
Base: all respondents 
 
A02 [S] 
Thinking to the vaccination session performance, how much does the use of a ready-to-use 
vaccine facilitate when vaccinating children under the age of 2 years,? Answer by using a 
scale from 1 to 10 where 1 corresponds to Snot at allT and 10 to Svery S 
 
1. 1 
2. 2 
3. 3 
4. 4 
5. 5 
6. 6 
7. 7 
8. 8 
9. 9 
10. 10 
 
 T�E �E!AVA�ENT VACCINE IN �ENERA�  
 
Base: all respondents 
 
B01 [S] 
In particular letUs talk about the heKavalent vaccine. 
 
In any case, based on your eKperience, how much the heKavalent vaccine is a vaccine …? 
 
SCRIPTER: script as a grid 
 
Ite3s in row B rando3i@e the ite3s 
 
1. Easy to manage 
2. ,accin safety 
3. ReDuires a lot of family counseling at the time of first administration  

 
Answers in colu3n 
 
1. ,ery 
2. #ostly  
3. Not very 
4. Not at all 
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Base: all respondents 
 
B02 [Q] 
Again with reference to the heKavalent vaccine, on average, how much time is spent on A� Please answer 
in 3inutes 
 
SCRIPTER: script as a grid 
 
Ite3s in row 
 
1. Talking / giving eKplanations about vaccination/ the vaccine to parents 
2. Preparing the vaccine 
3. Administering the vaccine 
4. �isposing of waste materials 
 
Answer in colu3n B 1 answer for each ite3  
 
#inutes 
 
SCRIPTER: 3in.=1� 3a>.=99 
 
Base: all respondents 
 
B03 [S] 
+sually the heKavalent vaccine is prepared …? 
 
1. Before the interview with parents 
2. �uring the interview with parents 
3. After the interview with parents 
 
Base: all respondents 
 
B04 [S] 
Concerning the heKavalent vaccine,based on your eKperience, how important is each of the following 
aspects? 
 
SCRIPTER: script as a grid 
 

Ite3s in row B rando3i@e the ite3s 
 
1. Easy to prepare and to manage 
2. Stability in case of problems of the cold chain 
3. �ast vaccine preparation before in=ection 
4. Ready to use without need of reconstitution 
5. #inimize the risk of needle contamination 
6. #inimize the risk of needle stick in=uries for the health operator making the vaccination 
7. Less risk of errors in the reconstitution 
8. #inimal amount of waste materials after administration 
 
Answers in colu3n 
 
1. ,ery 
2. #ostly  
3. Not very 
4. Not at all 
 
Base: all respondents 
 
B05 [S] 
Below, find some statements about heKavalent vaccine managing and administaration. How much do you 
personally agree with each of the following statement?  
 
SCRIPTER: script as a grid 
 
Ite3s in row- rando3i@e the ite3s 
 
1. Talking/giving information about vaccination/vaccine to parents is very demanding. -e have to reassure 

them.  
2. Talking/giving information about vaccination/vaccine to parents takes a lot of time 
3. It could be possible making errors during the vaccine preparation 
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4. It could be possible making errors during the vaccine administration 
5. It could be possible to forget the reconstitution of the vaccine 
 
Answers in colu3n 
 
1. Strongly disagree 
2. Somewhat disagree 
3. Somewhat agree 
4. Strongly agree 
 
C T�E �E!AVA�ENT VACCINE �SE�� ASSESS�ENT  
 
Base: all respondents 
 
C01 [S] 
LetUs talk about the heKavalent vaccinethat you use  
-hich heKavalent vaccine do you personally administer (if TARGET=3) /is a&.inistere& in your center (if 
TARGET=1-2)?  
 
1. HeKyon 
2. InfranriK HeKa 
3. ,aKelis 
4. None of thesei 
 
SCRIPTER: all respondents with answer C01=4 go to the end of the questionnaire (SCREENOUT) 
 
Base: all respondents 
 
C02 [O] 
Based on your eKperience, which are the…………….. (SCRIPTER: show the answer at C01) 
advantages/strengths? 
 
 
Base: all respondents 
 
C03 [O] 
And which are the……………………… (SCRIPTER: show the answer at C01) disadvantages/weakenesses? 
 
Base: all respondents 
 
C04 [S] 
However, how do you consider ……… (SCRIPTER: show the answer at C01) for each of the following 
items?  
 
SCRIPTER: script as a grid 
 
Ite3s in row- rando3i@e the ite3s 
 
1. Easy to prepare and to manage 
2. Stabiliy in case of cold chain problems 
3. �ast preparation of vaccine before in=ection 
4. Ready to use without need of reconstitution 
5. Risk of needle contamination  
6. Risk of needle stick in=uries for the health operator making the vaccination 
7. Risk in the reconstitution 
8. #inimal amount of waste materials after administration 
 
Answers in colu3n 
 
1. ,ery poor 
2. Poor 
3. Good 
4. ,ery good 
 
Base: all respondents 
 
C05 [S] 
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Has you always used … (SCRIPTER: show the answer at C01) or did ?ou use in the past a different 
he>a<alent <accine ? 
 
1. Always this one 
2. Another heKavalent vaccine  
 
Base: C05=2 
 
If another vaccine 
 
C06 [S] 
-hich heKavalent vaccine did you use in the past? 
 
1. HeKyon 
2. InfranriK HeKa 
3. ,aKelis 
 
Base: C05=2 
 
If another vaccine 
 
C07 [O] 
Thinking about … (show the answer at C06), which are the advantages/strengths of this vaccine? 
 
 
Base: C05=2 
 
If another vaccine 
 
C08 [O] 
And which are the……………………… (SCRIPTER: show the answer at C06) disadvantages/weakenesses? 
 
 
Base: C05=2 
 
If another vaccine 
 
C09 [S] 
And how do you consider ……… (SCRIPTER: show the answer at C06) for each of the following items?  
 
SCRIPTER: script as a grid 
 
Ite3s in row- rando3i@e the ite3s 
 
1. Easy to prepare and to manage 
2. Stabiliy in case of cold chain problems 
3. �ast preparation of vaccine before in=ection 
4. Ready to use without need of reconstitution 
5. Risk of needle contamination  
6. Risk of needle stick in=uries for the health operator making the vaccination 
7. Risk in the reconstitution 
8. #inimal amount of waste materials after administration 
 
Answers in colu3n 
 
1. ,ery poor 
2. Poor 
3. Good 
4. ,ery good 
 
Base: C01=2 and C05=1 
 
If only Infranrix �exa 
 
C10 [O] 
�ollowing your eKperience, what are the advantages in the preparation and administration of InfranriK HeKa 
compared to a ready to use vaccine that is administered to children under 2 years (ad for eKample the 
PC,13)? 
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Base: C01=2 and C05=1 
 
If only Infranrix �exa 
 
C11 [O] 
And what are the disadvantages in the preparation and administration of InfranriK HeKa compared to a ready 
to use vaccine (as for eKample the PC,13) to be administered to children under 2 year? 
 
� ��C�S �N �AC�A�IN� AN� S"RIN�E 
 
Base: all respondents 
 
�01 [S] 
Thinking about the packaging of…….… (SCRIPTER: show the answer at C01). 
(SCRIPTER: show the answer at C01) are you provided …..… (if TARGET=3) /does your centre is provided 
(if TARGET=1-2) in pack of …? 
 
1. Single pack 
2. 10 syringes 
3. 20 syringes  
4. 50 syringes 
 
Base: all respondents 
 
�02 [S] 
Overall, how do you evaluate the pack of … (SCRIPTER: show the answer at D01)? 
 
1. ,ery good 
2. Good 
3. poor 
4. ,ery poor 
 
Base: �02=3-5 
 
�03 [O] 
And in particular, how do you evaluate the pack of….(SCRIPTER: show the answer at D01) concerning A..? 
SCRIPTER: script as a grid 
 
Ite3s in row- rando3i@e the ite3s 
 
1. The opening of the packaging  
2. The opening of the blister 
3. The recognition of the boK  
 
Answers in colu3n 
 
1. ,ery poor 
2. Poor 
3. Good 
4. ,ery good 
 
Base: all respondents 
 
�04 [S] 
And how much is the pack…………(SCRIPTER: show the answer at D01) easy to store? 
 
1. EKtremely easy 
2. ,ery easy 
3. Not very easy 
4. Not at all easy 
 
Base: all respondents 
 
�05 [S] 
And which of the following packs would you prefer to have available? 
 
Single pack 
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1. Single pack 
2. 10 syringes 
3. 20 syringes  
4. 50 syringes 
 
Base: all respondents 
 
�06 [O] 
-hy do you prefer the pack you mentioned above? 
 

 
Base: all respondents 
 
�07 [S] 
LetUs briefly talk about the syringe of …. (SCRIPTER: show the answer at C01). 
�o you remember which kind of syringe is used for …………(SCRIPTER: show the answer at C01)<accine? 
 
SCRIPTER: show the ite3 with its i3age 
 
1. Luer slip (image 1) 
2. Luer lock (image 2) 
99. �!/ �onUt remember 
 
 
Image 1 

 
 
 
Image 2 
 

 
 
Base: all respondents 
 
�08 [S] 
How much is safe/low risk of needle stick in=ury using …………………(SCRIPTER: show the answer at C01) 
syringe? 
 
1. ,ery  
2. #ostly 
3. Not very 
4. Not at all 

 
Base: all respondents 
 
�09 [S] 
In particular, speaking about the needles available in the packaging of (SCRIPTER: show the answer at 
C01)? 
How much are you satisfied concerning this about… 
 
SCRIPTER: script as a grid 
 
Ite3s in row- rando3i@e the ite3s 
 
1. The number of needles present 
2. The length of the needles 
3. The diameters of the needles 
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Answers in colu3n 
 
1. ,ery 
2. #ostly 
3. Not very  
4. Not at all 
 
Base: all respondents 
 
�10 [Q] 
�ollowing your eKperience, how many needles would you like to have available for administering the 
heKavalent vaccine …? 
 
Ite3s in row- rando3i@e the ite3s 
 
1. Ready to use 
2. Reconstituted 
 
Answers in colu3 
 
NP needles 
 
Base: all respondents 
 
�11 [S] 
And what is the length and the diameter of needles that you would prefer to have available for a ready to use 
eKavalent vaccine? 
And for a reconstituted eKavalent vaccine? Interviewer: do not suggest, 
 
SCRIPTER: script as a grid 
 
Ite3s in row 
 
1. 16 mm R 25 G 
2. 25 mm R 23 G 
3. 25 mm R 25 G 
98. Other (specify) [O] 
 
Answers in colu3n 
 
1. Ready to use 
2. Reconstituted 
 
Base: all respondents 
 
E NEE�S 
 
E01 [S] 
�inally,find listed below some improvement eKpectations/needs related to the heKavalent vaccine. How 
important is each of the following item for you? 
 
SCRIPTER: script as a grid 
 
Ite3s in row- rando3i@e the ite3s 
 
1. Having the ready to use vaccine available without the need of reconstitution 
2. Having the vaccine available in pre-filled syringes 
3. #aking the inventory in digital way (bar codes, QR code..…) 
4. Having packages /syringes easier to identify  
5. Having packages easier to store 
6. Having syringes with passive safety needle 
7. Getting vaccine directly from the Pharmaceutical company 
8. Availability of vaccine delivery service (show onl? if TARGET=3) (only pe&iatrician� 
9. Availability of nurse to support the vaccinations (show onl? if TARGET=3) (only pe&iatrician� 
10. Labels easier to detach  
11. #ore time for family counseling  
12. #ore information materials about vaccination/vaccine  
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Answers in colu3n 
 
1. Not at all 
2. Not very 
3. #ostly 
4. ,ery 
 
VI. �E���RA��ICS 
 
Base: all respondents 
 
/01 [S] 
Insert gender 
 
1. #ale 
2. �emale 
 
Base: all respondents 
 
/02 [Q] 
How old are you? 
 
Years 
 
SCRIPTER: 3in.=20� 3a>.=80 
 
Base: all respondents 
 
/03 [Q] 
How long have you been dealing with vaccinations of children under two years? 
 
Years 
 
SCRIPTER: 3in.=1� 3a>.=60 
 
VII. STAN�AR� SCREENE� ��T  
 
Thank you very much for your willingness, but unfortunately itUs not possible to continue with the interview 
since your characteristics don't satisfy the criteria reDuested for this survey.  
 
EN� �� ��ESTI�NNAIRE 


