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ABSTRACT
Rotaviruses (RVs) are a leading cause of viral gastroenteritis among children younger than 5. The incidence 
of RV disease can be reduced through the widespread use of vaccination, but coverage is low in many 
countries, including Italy. This fact reflects the poor consideration given to the RV vaccine, both by the 
population and by healthcare workers. Peoples’ opinions are strictly dependent on the attitude of doctors 
and nurses. The aim of this work is the evaluation of healthcare workers’ knowledge, attitudes and 
opinions regarding RV vaccination. The results of two surveys were compared; the first was carried out 
in 2017, soon after the Italian National Immunization Plan introduced the recommendation for the RV 
vaccine. The second was performed at the end of 2018, approximately 1 year after the adoption of a Law 
that introduced new compulsory vaccinations, not including the RV vaccine. In 2017, 182 questionnaires 
were collected, and 111 in 2018. An increase was observed in the percentage of participants who reported 
recommending the RV vaccine and a significant increase was found in the coverage the participants 
claimed to reach. Education of healthcare workers after the introduction of compulsory vaccination may 
prompt them to actively offer also recommended vaccines.
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Rotaviruses (RVs) are double-stranded segmented RNA virus, 
that represent the leading cause of viral gastroenteritis among 
children younger than 5 years of age. Patients mostly recover 
without treatment but Rotavirus gastroenteritis (RVGE) can 
lead to severe dehydration, requiring hospitalization for treat-
ment with intravenous fluid. RVGE is particularly severe in 
low-income countries due to difficult access to rehydration 
therapy and other medical treatments in settings characterized 
by poor hygienic conditions. RV infection can remain asymp-
tomatic or after approximately a two-days incubation period 
lead to acute gastroenteritis with mild to severe diarrhea, 
vomiting and fever. RV infection is highly contagious; the 
virus is present in the stool of an infected person and can 
survive for quite a long time on contaminated surfaces, includ-
ing people’s hands.1,2

Globally, it is estimated that RV infection causes approxi-
mately 25 million medical examinations, 2 million hospital 
admissions and 215,000 deaths every year.3 Mortality is low 
in Europe, but the impact of RVGE on families and society is 
significant from an economic point of view, due to the increase 
in health care costs and the productivity loss.4,5 In Italy, over 
250,000 cases of RVGE occur every year, resulting in approxi-
mately 125,000 pediatric medical visits, 52,000 emergency 
room visits, 14,500 hospital admissions and 5 to 11 deaths.6

In industrialized countries, like Italy, viruses cause 23–34% 
of nosocomial infections and 65–90% of them are acute gastro-
enteritis in pediatric wards.7,8 Nosocomial RVGE causes pro-
longed hospitalization, which directly and indirectly increases 
both costs for the healthcare system and mortality in preterm 

infants.9 Therefore, it is important to reduce the incidence of 
RV disease through the wide use of vaccination.10 In 1999 
a highly effective rotavirus vaccine was withdrawn from the 
market because of its association with cases of intussusception. 
Two live, attenuated, second-generation RV vaccines were 
licensed in 2006; both are administered orally and show high 
efficacy and safety profiles. The WHO recommended that these 
vaccines be introduced for routine vaccination in both indus-
trialized and developing countries.11

In high and upper-middle income countries the lack of 
serious sequelae causes a worrying underestimation of the 
potential risk of the disease that results from the infection, in 
both the population and the scientific community.12–15 

Moreover, although the efficacy and safety of this vaccine 
have been widely demonstrated, and several studies have 
shown that the risk of intussusception as a side effect is very 
low, the fear persists.16–20 Both fear and underestimation of the 
risk resulted in a low vaccination coverage in several countries. 
According to the latest available data, several European coun-
tries recorded a coverage between 61% and 93%.21–25 For other 
countries where the vaccine is recommended, the few available 
data show lower levels.26

In Italy, in February 2017, with the National Vaccination 
Prevention Plan (PNPV) 2017–2019, the RV vaccine was uni-
versally recommended to all children older than 6 weeks of 
age.27 However, the June 2017 law introducing new mandatory 
vaccines did not included the RV vaccine among them.28 

Therefore, the contrast between mandatory and recommended 
vaccination increased the doubts about the usefulness of RV 

CONTACT E. Franco franco@med.uniroma2.it Department of Biomedicine and Prevention, University of Rome Tor Vergata, Rome, Italy

HUMAN VACCINES & IMMUNOTHERAPEUTICS     
2021, VOL. 17, NO. 2, 497–502 
https://doi.org/10.1080/21645515.2020.1776546

© 2020 The Author(s). Published with license by Taylor & Francis Group, LLC. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-nd/4.0/), 
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way.

http://orcid.org/0000-0002-3697-9068
http://orcid.org/0000-0002-7493-6229
http://orcid.org/0000-0002-8330-1452
http://orcid.org/0000-0002-5669-7455
http://orcid.org/0000-0002-6918-6398
http://orcid.org/0000-0002-1179-4411
http://orcid.org/0000-0002-5815-5238
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/21645515.2020.1776546&domain=pdf&date_stamp=2021-02-05


vaccination. The RV vaccination coverage in 2018 was 17%, 
very far from the target of 75% set by the PNPV 2017–2019 for 
the same year.27,29–31

Since opinion of the population is closely related to that of 
physicians’, the latter’s positive attitude toward RV vaccination 
is very important.32 A recent Italian study that examined par-
ents’ opinions about vaccination showed that receiving infor-
mation from physicians and nurses had a stronger association 
with the level of knowledge and vaccination adherence.33

Nevertheless, there are few studies that investigate the 
knowledge, opinions and attitudes of healthcare workers 
about RV vaccination.

The aim of this work is the evaluation of the results of two 
surveys carried out in 2017, immediately after the recommen-
dation of RV vaccination by the PNPV 2017–2019, and again at 
the end of 2018, approximately one year after the mandatory 
vaccination law. Furthermore, the results of a previous study,34 

carried out before RV vaccination was recommended, were 
available for discussion.

A questionnaire on knowledge and opinions about RV 
vaccination modified from one used in previous study34 was 
administered to healthcare workers during a cycle of vaccina-
tion counseling courses, carried out in 2017 (between April and 
June) and in 2018 (between October and November) in three 
towns in the north, two in the center and three in the south of 
Italy. The participants were doctors and nurses who were 
involved in vaccine administration and/or counseling. All par-
ticipants completed the anonymous questionnaire prior to the 
beginning of the courses.

In the questionnaire a question about the change in the 
legislative situation regarding the RV vaccine was added. In 
the 2018 questionnaire, one question about the main motiva-
tion for acceptance of the vaccination was added. Moreover, 
the question about the reasons for refusal was modified in the 
2018 questionnaire by adding the fact that the vaccine is not 
mandatory; eliminating the cost (since the vaccination is 
recommended and free of charge) and the practical difficulties 
associated with receiving the vaccine. Skepticism toward the 
vaccine was the only common answer choice. The 2018 ques-
tionnaire is shown in Figure 1.

On the first page the questionnaire presents a brief descrip-
tion of the aim of the survey. The participants were asked to 
indicate their profession and place of work. The questionnaire 
was composed of several closed-ended questions that investi-
gated knowledge and opinions regarding RV vaccination.

The obtained data were entered in an Excel spreadsheet and 
the results of the questionnaires were described by comparing 
the answers between the 2017 and 2018 surveys. To determine 
the statistical significance regarding the differences found in the 
comparison of the data, we used the Chi-squared test for con-
tingency tables (Pearson’s Chi-squared and Fisher’s exact tests).

The participants were 182 in 2017 and 111 in 2018. The two 
samples are described in Table 1. The results of the question-
naires are summarized in Table 2. While in 2018 participants 
answered all questions (except for one answer to question 9), in 
2017 many answers were missing. Comparing the answers 
between doctors and nurses in each survey, there were not 
significant differences, except for some questions.

In 2017, when participants were asked whether they nor-
mally recommended the RV vaccine (question 1), 76% of 
respondents said they routinely recommend it to their patients, 
while 2% did not respond. In 2018 the percentage rose to 82%; 
which is a result similar to that reached in 2006 in the United 
States.35 There was an increase, although not significant, in the 
percentage of participants who declared that they usually 
recommend the vaccine. Furthermore, the 2017 study, con-
ducted just few months after the inclusion of the RV vaccine 
among recommended vaccinations, showed a significant 
increase (p < .01) in knowledge and more positive attitudes 
toward this vaccine compared to a similar survey conducted in 
2015.34

In 2017, 90% of the interviewees knew that the vaccine was 
not compulsory but recommended for all newborns (ques-
tion 2). In 2018 the percentage rose to 95% showing an 
increase, although not significant, in the knowledge about the 
Ministry of Health recommendations.28

When asked to rate how useful the vaccine was (question 3), 
on a 1 to 10 scale, there were no differences between the two 
surveys.

When participants were asked how many of their patients 
decided to get vaccinated (question 4), in 2017, 11% of the 
interviewees said that more than 75% of their patients choose 
to get vaccinated; in 2018, 33% gave the same answer with 
a significant increase (p < .001) over the time in the declared 
vaccination coverage. Moreover, if we compare our results with 
those obtained in 2015, in the absence of a regular recommen-
dation, the increase seems to be greater (more than one half of 
participants indicated an adherence lower than 25%).34 These 
results can be explained by the fact that the official recommen-
dations by the institutions make healthcare professionals more 
likely to recommend the vaccine. This fact has also been 
demonstrated in similar studies.35,36 Comparing official cover-
age data with those provided by our sample, an overestimation 
of the proportion of people who get vaccinated emerge prob-
ably because the participants in the training courses are the 
healthcare workers most involved in vaccination activity and 
are more interested in reaching high level coverage.

When asked about the use of printed informative materials 
(question 7), in 2018, the answers were as follows: 39% of 
interviewees answered that they always or often provided par-
ents with printed information about the vaccine (29% of doc-
tors and 68% of nurses), whereas 61% did this rarely or never 
(71% of doctors and 32% of nurses). Similar data from the 2017 
are reported in the table. Although there were no differences 
between the two years, in both surveys nurses responded that 
they used printed material more frequently than doctor 
(p < .001). This can be explained by the fact that nurses often 

Table 1. Description of the participants to the 2017 and 2018 surveys.

2017 2018

Doctors 99 (54%) 83 (75%)
Nurses 83 (46%) 28 (25%)
Total respondents 182 111
Coming from an Italian region of the Nord 51 (28%) 33 (30%)

Center 58 (32%) 22 (20%)
Sud 73 (40%) 55 (50%)
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deliver brochures and informative leaflets to the patient as 
supporting materials for their next interview with the doctors, 
who will explain verbally. Approximately the same percentage 
of doctor use the paper material in 2015.34

When survey participants were asked if they would advise 
parents to consult a website that provided information about the 
vaccine (question 8), in 2017, 38% of participants said they always 
or often recommended it (37% of doctors and 39% of nurses), 
while 55% did so rarely or never (58% of doctors and 53% of 
nurses). Seven percent of the participants did not respond. There 
were no differences between doctors and nurses in 2017. In 2018, 
31% of the survey participants said they always or often advised 
parents to consult a website for information on the vaccine (23% of 
doctors and 54% of nurses), and 69% reported doing so rarely or 
never (77% of doctors and 46% of nurses). There was a significant 

difference (p < .01) between the doctors and nurses in 2018. 
Furthermore, doctors recommended websites significantly more 
in 2017 than in 2018 (p < .05). The percentage was similar between 
2015 and 2017.34 The decrease seen in the 2018 survey may be due 
to the communication problems that followed the introduction of 
compulsory vaccinations. In fact, in Italy, healthcare professionals 
are unwilling to advise patients to use websites for information 
about vaccinations, often because patients may be unable to dis-
tinguish authoritative and reliable sources from ones that report 
false, incomplete or unsupported information. A similar attitude 
can be found also in a study conducted in US.35

To the question aimed at understanding which was the 
main source of information concerning the RV vaccine (ques-
tion 9), in 2017, 72% of the interviewees indicated scientific 
literature and participation in scientific meetings (78% of 

KNOWLEDGE QUESTIONNAIRE ON VACCINATOR OPINIONS ON ANTI-
ROTAVIRUS VACCINE

Dear Colleague, since 2011 we have been monitoring how the Vaccination
Healthcare staff is dealing with the Rotavirus vaccine. To continue our survey,
we ask for your cooperation to complete, with the utmost sincerity, the next 
anonymous questionnaire.
Thank you for your kindness and availability!
Raffaele Arigliani

What is your professional background?
A. Doctor
B. Nurse

1. Do you usually recommend the Rotavirus vaccine? 
a) yes
b) no

2. According to 2017 vaccination mandatory law, Rotavirus vaccination is:
a) mandatory for all newborns
b) recommended for all newborns
c) mandatory for everyone up to the age of 17
d) recommended for everyone up to the age of 17
e) recommended for everyone up to the age of 17 and for some risk groups 

3. On a scale from 1 to 10 (where 1 is nothing and 10 is the maximum), how much are 
you convinced about the Rotavirus vaccination utility?
1      2      3      4       5       6     7       8       9      10  

4. Which proportion of your patients is vaccinated against Rotavirus?
a) none
b) less than a quarter
c) between a quarter and a half
d) between a half and three quarters
e) more than three quarters

5. What is the main reason for accepting the Rotavirus vaccine among the families to 
which you propose it?
a) vaccination is nationally recommended
b) trust towards the vaccine
c) fear of severe gastroenteritis
d) concordant recommendation from other health  igures
e) other reasons (to specify:…………………………….) 

Figure 1. Questionnaire 2018.
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doctors and 65% of nurses). For 26% of the interviewees, the 
main sources of information were websites and medical sales 
representatives (21% of doctors and 31% of nurses). 
Two percent of the sample did not respond. There were no 
differences between doctors and nurses in 2017. In 2018, for 
80% of the interviewees the main source of information about 
the vaccine came from scientific literature and participation in 
scientific meetings (90% of doctors and 50% of nurses). 
One percent of the sample did not answer. There was 
a significant difference (p < .001) between doctors and nurses 
in 2018, with doctors using websites and medical sales repre-
sentative less than nurses, as well as a significant difference 
(p < .05) between doctors in 2017 and 2018. The use of websites 
as sources of information significantly decreased between 2017 
and 2018 among doctors, who prefer to use scientific literature 
and conferences.

The question aimed at understanding the main reason for 
vaccination acceptance among families (question 5) was added 
in 2018. Among the respondents, 50% indicated the fear of severe 
gastroenteritis and 24% considered the factor that influenced 
acceptance of the vaccination to be the recommendation at 
national level. There were no differences between doctors and 
nurses. Similar results emerged from a study conducted in 
Canada.37

When the participants were asked about the main reason for 
vaccination refusal by the families to which it was proposed 
(question 6), in 2017, most participants (55%) indicated skep-
ticism toward the vaccine itself. The other causes of refusal of 

the vaccine constituted a total of 29% and included: a lack of 
knowledge due to a lack of information on this subject, failure 
of the pediatrician to recommend the vaccine and the cost of 
the vaccine. The percentage of non-respondent was quite high 
(16%). In 2018, as the main cause of vaccination refusal, 34% of 
the respondents indicated that it was not mandatory by law and 
skepticism toward the vaccine accounted for 23%. The other 
causes represented a total of 39% and included: the fear of 
intussusception (21%) and the lack of recommendation by 
other health professionals (18%). Five percent of the respon-
dents indicated other causes as the main reason for refusing the 
vaccine. The indication of skepticism showed a significant 
decrease (p < .001) between 2017 and 2018.

It is essential that the results obtained are spread throughout 
the population and healthcare workers, accompanied by rigor-
ous data of the effectiveness of education, promotion and active 
offer campaigns. The strength of this study lies on 
a consecutive investigation, carried out with a similar metho-
dology, on people involved in the administration of the vacci-
nation in different regions of Italy. The timing between the two 
surveys allows us to understand the impact of both recommen-
dations and laws on the healthcare workers attitudes. The 
limitation of this study is represented by the fact that the 
operators most involved in the vaccination are used to partici-
pating in training courses regarding immunization, thus lead-
ing to an overestimation of favorable opinions and 
recommendations toward this vaccine without significant dif-
ferences among the geographical areas.

6. Which is the main reason for refusing the Rotavirus vaccine among the families to 
which you propose it
a) Vaccination is not mandatory by law
b) skepticism towards the vaccine
c) fear of intussusception
d) vaccination is not recommended by other healthcare workers
e) other reasons (to specify:……………………………….) 

7. Do you use written informative material in the dialogue with parents on the Rotavirus 
vaccine?
a) always
b) often
c) rarely
d) never

8. Do you advise parents to consult a Rotavirus vaccine website?
a) always
b) often
c) rarely
d) never

9. Which is your main source of information about Rotavirus vaccine?
a) scienti ic literature
b) web (to specify:……………………………….)
c) congresses
d) scienti ic informants
e) other (to specify:………………………………..)

10- Indicate the city where you work ……………………………………….        

Figure 1. Continued.
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In Italy the recent introduction of compulsory vaccinations 
shifted the efforts of the public health system at the expense of 
recommended vaccinations. A similar phenomenon may also 
affect other countries where a mandatory vaccinations system 
has recently been implemented.38–42

It seems that RV vaccination is becoming increasingly pop-
ular and we are confident that a greater vaccination coverage 
could be reached in a short time allowing to obtain an impor-
tant reduction in severe cases of gastroenteritis. It seems that 
the education of healthcare workers after the introduction of 
compulsory vaccinations may prompt them to actively offer 
also recommended vaccines.
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