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ABSTRACT
Background: The suspension of compulsory scheduling of some pediatric vaccines has been discussed for a
long time by health authorities in Italy but the current decrease of vaccination rates is a matter of concern.
YouTube is the most popular video-based social media website. Considering the demonstrated impact of
internet on vaccination decision-making and the increasing use of social media to share and disseminate health
information, the aim of this study was to explore the message available on YouTube videos about vaccination.

Methods: An observational study was conducted searching for YouTube videos in September 2015 and
updated in January 2016, by using the keyword “vaccinations.” We included recently posted videos in
Italian on child vaccination (2014–2015). Videos were classified according to the message tone.

Results: A total of 123 videos were selected. Pro-vaccination videos were 62 (50%), anti-vaccination 28 (23%),
neutral or without a clear position in favor or against vaccination 33 (27%). Focusing on the first 2 groups, pro-
vaccination videos had a higher number of views compared with those unfavorable (1602 § 6544 vs 1482 §
2735) (p< 0.001). However, anti-vaccination videos were liked more by viewers (17.8§ 31.3) than positive ones
(13.2§ 44.7) (p< 0.001) in addition to being more shared (23§ 22.6 vs 3.8§ 5.5, p< 0.001).

Conclusions: Most of the videos were positive in tone, but those that disapproved of immunization
were the most liked and shared. Considering the growing number of viewers, it is important to monitor
the web to understand audience characteristics and what influences public opinions to use
communication strategies more effectively.
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Introduction

In Italy the shift from compulsory to voluntary immunization
has been a matter of discussion for a long time.1,2 Italy’s
National Vaccination Plan (NVP-2005–7)3 brought for the first
time the possibility for regions to suspend the sanctions associ-
ated with compulsory pediatric vaccinations, i.e. diphtheria, tet-
anus, poliomyelitis and hepatitis B vaccinations. Since then,
only the Veneto region suspended compulsory immunization
because they met the criteria provided by the NVP, i.e., high
immunization coverage and effective surveillance system. Vac-
cine coverage monitoring, performed in this region in 2013 and
regarding the 2008–2012 birth cohorts,4 revealed a slight
decline of immunization coverage rates for all the mandatory
vaccinations, though levels remain above the 95% target, rec-
ommended by the World Health Organization to eliminate
measles from the European Region.5

Overall, in recent years in Italy there has been a gradual
decrease in vaccination coverage. More than half of the Italian
regions do not meet the 95% coverage rate for pediatric immuni-
zation programs, set by the Ministry of Health.6 At the national

level, measles-mumps-rubella (MMR) vaccination coverage
dropped from 90.6% to 86.7% between 2010 and 2014.6

The Italian situation is characterized by significant different
immunization policies among regions arising also from con-
flicting opinions on mandatory vaccination. Those who are in
favor of compulsory vaccination argue that it is a public health
interest issue and it is the way to guarantee high coverage rate.
In contrast, freedom of choice in health matters, parental
autonomy, the right to refuse health care are some of the main
arguments against mandatory vaccination.1,2 In fact, as clearly
discussed by Pelullo and colleagues,2 the major obstacle to
moving toward voluntary immunization in Italy is the fear of
reducing coverage rates, arising from the awareness of signifi-
cant sociocultural and economic differences among Italian
regions that lead to think that the positive experience of Veneto
region would not be followed by all the other regions. It should
be noted that the shift to voluntary immunization implies effec-
tive and clear public communication, necessary to motivate free
individual choice,7 however this uneven situation in terms of
immunization policies may contribute to create further
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uncertainty in the population. This uncertainty obviously does
not benefit a widespread loss of confidence in vaccines in the
general population, a phenomenon known as vaccine hesi-
tancy.7-9 The increasing use of internet as a source of health-
related information,10,11 and particularly web 2.0 applications
contributed to feed vaccine hesitancy.7,12 Twitter, Facebook,
GoogleC and YouTube have gained popularity mainly because
they allow and promote interactions among users, enabling
also people to easily find health information outside of a scien-
tific context. This means more chances of running into infor-
mation lacking quality and accuracy.8 The problem is that
these channels are widely used by anti-vaccine movements13-15

allowing the spread of misinformation about vaccination and
contributing to foster the doubts and uncertainties particularly
about safety and efficacy of vaccines, also in people that are
aware that vaccines have an important role in public health.8,12

This is a critical aspect considering that the probability to find
negative contents related to vaccination in the discussions of
online forums and social networks is higher than the probabil-
ity to find positive messages about vaccination.13

The influence of internet on vaccination-related deci-
sions16,17 is well documented. For instance, the main source of
information for parents who decided to postpone or abstain
from MMR vaccination was media including internet as
reported in a survey performed in Sweden.18 Another research
found that accessing vaccine-critical websites for 5 to
10 minutes decreased the intention to vaccinate compared with
viewing a controlled website hosted by an health institution.19

YouTube has become the most successful networked video-
sharing platform with more than a billion users, almost a third
of all users on the Internet, and every day people watch hun-
dreds of millions of hours of videos on this platform and gener-
ate billions of views.20 A recent Italian survey performed at a
national level showed that YouTube is an important source of
information used by 54% of young people aged 14–29 and 34%
of adults aged 30–44.12

Recently a systematic review about healthcare information
on YouTube21 showed that the probability of YouTube

disseminating misleading information to healthcare consumers
is high.

There are few studies that evaluate how YouTube is used as
a channel to share immunization information,22 and among
these ones, HPV (Human papilloma virus)-vaccination is the
major topic being addressed.23-26 The aim of the current
research is thus to examine the content of Italian YouTube vid-
eos related to pediatric vaccinations in general and understand
the potential of messages in influencing public awareness and
opinions. It is interesting to emphasize that the World Health
Organization, in a recent public notice, recommends to con-
stantly monitor vaccine hesitancy and all determinants related
with it.27 In a context where there is a will, at the national level,
to move from compulsory to voluntary immunization, web
monitoring could be important in guiding immunization
policies.

Results

Out of 200 videos sorted by upload date, we selected 123 (62%)
(Supplemental Material-Appendix 1). Out of the 77 videos that
did not meet the inclusion criteria, 63 were not pertinent to
child immunization in Italy, 7 were duplications, 5 didn’t run,
and 2 were in English. All the videos available in September
2015 were also active in January 2016.

Sixty-two (50%) YouTube videos supported vaccinations, 28
(23%) were against vaccination, 18 (15%) were neutral and 15
(12%) were ambiguous. In the statistical analyses, neutral and
ambiguous videos were collapsed into one group called
“others.” The results did not change when the 4 categories were
considered. The main characteristics of videos according to the
message tone are reported in Table 1.

Positive videos had a shorter duration (6.7 § 13.4 minutes)
with respect to negative videos (28.6 § 44 minutes) and
“others” (21.7 § 45.6) (p < 0.001).

In regard to ratings and views, only data regarding Janu-
ary 2016 are reported. The distribution of ratings and views
of the first analysis (September 2015) was not different

Table 1. Characteristics of YouTube videos according to the video tone.

Parameter Positive (N D 62) Negative (N D 28) Others (N D 33) P value

Length, min (mean § SD) 6.7( § 13.4) 28.6( § 44) 21.7( § 45.6) <0.001�

Time since upload, days (mean § SD) 368( § 121) 384( § 133) 416( § 130) Ns��

Total views (mean § SD) 1602(§ 6544) 1482( § 2735) 270( § 406) <0.001�

Likesa (mean § SD) 13.2( § 44.7) 17.8( § 31.3) 5.2( § 6.2) <0.001��

Precence of likes n(%) 19 (31%) 25 (89%) 14 (42%) <0.001#
Dislikesb (mean § SD) 1.7( § 1) 2.4( § 2.8) 1.5( § 0.7) Ns��

Presence of dislikes n(%) 14 (23%) 13 (46%) 2 (6%) 0.001
Commentsc (mean § SD) 3.7( § 5) 3.9( § 5.7) 1.6( § 0.5) Ns��

Presence of comments n(%) 10 (16%) 14 (50%) 7(21%) 0.001#
Sharesd (mean § SD) 3.8( § 5.5) 23( § 22.6) 4.9( § 6.6) <0.001��

Presence of shares n(%) 17 (27%) 24 (86%) 18(55%) <0.001#
Source n(%)
Health professional 27(44%) 7(25%) 3(9%) 0.002#
No health professional 35(56%) 21(75%) 30(91%)
Topic n(%)
General vaccination 25(40%) 24(86%) 18(55%) <0.001#
Specific vaccinationse 37(60%) 4(14%) 45(45%)

�Anova test; ��Kruskal-Wallis rank test; # Fisher’s exact test ns: not significant anD 19 positive, n D 25 negative andn D 14 other videos where at least a “like” was pres-
ent; bn D 14 positive, n D 13 negative and n D 2 other videos where at least a “dislike” was present; cn D 10 positive, nD 14 negative, n D 7 other videos where at
least a “comment” was present; dn D 17 positive, n D 24 negative, n D 18 other videos where at least a “share” was present; eSpecific vaccinations regarded MMR, flu,
meningococcus, human papillomavirus, hepatitis B virus and hexavalent.
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from the second analysis (January 2016) (Data not shown
in table).

Positive videos were the most viewed (1602 § 6544 views vs
1482 § 2735 views of negative videos, p < 0.001). Otherwise,
negative videos were received more ratings in terms of “likes,”
both as mean and percentage, than the other ones. At the same
time at least a “dislike” or a comment was more likely in nega-
tive videos compared with the others. No significant differences
were noted with “dislikes” and comments means. Furthermore
negative videos were more shared (23 § 22.6) compared with
positive ones (3.8 § 5.5) and “others” (4.9 § 6.6) both as mean
and percentage (p < 0.001). All the statistical significant differ-
ences were confirmed when limiting the analysis to positive
and negative videos.

The source of the videos was identified for all and those pub-
lished by health professionals, i.e., health care professionals or
medical centers, were 30%. Positive videos were mainly devel-
oped by health professionals (44%) as compared with other vid-
eos. “Non-health professional” sources, such as forums, news,
television, individuals, anti-vaccine and other associations were
characterized mainly by negative (75%) and neutral/ambiguous
videos (91%) (p D 0.002).

“Non-health professional” or “consumer” videos had a higher
number of average likes (15.7 § 38.1), dislikes (2.3 § 2.4) and
comments (3.5 § 5.4) than “health professional” videos (6.9 §
8.3; 1.6 § 0.9; 2.6 § 2.0 respectively). The differences were not
statistically significant (p > 0.05) (data not shown in table).

General vaccination was the topic mainly discussed by nega-
tive videos (86%), compared with positive ones (40%) and
“others” (55%) (p < 0.001).

The time trend of videos selected according to the message
tone is shown in Fig. 1A. Positive videos outnumbered negative
ones for the entire observation period. Two spikes are evident,
one in December 2014, with a total of 17 published videos, and
the other one in April 2015, with a total of 13 published videos.
Out of 17 videos published in December 2014, 10 were positive,
4 negative and 3 were “others.” The ratings in terms of “likes”
were 30% (3 out of 10) for positive and all for negative and
“others” videos. “Shares” were only 20% (2 out of 10) of posi-
tive and all in the case of other videos.

Limiting the analysis to the videos having at least some rat-
ing, it was found that the negative videos had more “likes” and
more “shares” (19 § 10 and 34.8 § 34.8, respectively) than the
positive ones (likes: 2.3 § 2.3; shares: 4 § 4.2). The differences
were not statistically significant, both in the case of “likes” and
“shares” (p > 0.05). A similar trend was found for videos pub-
lished in April 2015, where 7 were positive, 2 negative and 4
were “others.” The ratings, in terms of “likes” were 29% (2 out
7) in positive videos and 100% in the other ones. ”Shares” were
in 3 out of 7 positive videos, in both negative ones and 3 out of
4 “others.” Even if the difference was not statistically signifi-
cant, negative videos had more “likes” (81.5§ 112.4) than posi-
tive ones (2.5 § 2.1) and “others” (1 § 0). Furthermore, they
had more “shares” (39.5 § 53) than the positive (4 § 1.7) and
“others” (1.3 § 0.6) videos. (p>0.05).

Figure 1B shows the Google Trend of the word “vaccine”
over the study observation period (June 2014-September 2015).
There was a big interest in “vaccines” particularly at the end of
November 2014. The second greatest number of searches,
although less evident, was at the end of April 2015. The 2 spikes

Figure 1. Time trend of videos selected according to the message tone (A) and corresponding Google Trend (B).
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shown in Fig. 1A seem to match to the spikes indicated in
Fig. 1B.

The themes of the videos were clearly identified in 77 videos
(67%). The rest of the videos provided mainly positive (72%) or
neutral (22%) information. Table 2 reports the list of prevalent
themes according to the message tone. “Others” includes
ambiguous and neutral videos. In some videos, more than one
argument was identified. Fear appeal is the theme more present
in negative (29%) and ambiguous/neutral videos (30%) com-
pared with positive ones (13%); however the difference was not
statistically significant (p > 0.05). The same result was found
when we collapsed the videos, in which fear appeal appeared at
least one time in positive and negative videos (52% vs 71%,
respectively; p>0.05). Out of 26 videos where only fear appeal
occurred, 22 (85%) were produced by non-health professionals.

Discussion

To our knowledge, this is the first study that analyzed the con-
tent of YouTube videos on general vaccination in Italy. In
agreement with other studies that performed a content analysis
on YouTube videos about HPV vaccination23,25 the majority of
analyzed videos were favorable to vaccinations. However, nega-
tive videos were more rated in terms of number of “likes,” “dis-
likes,” and comments. Moreover, they were more shared and
viewed than positive videos. This aspect was confirmed and par-
ticularly evident when analyzing the time trend of videos
according to message tone. The time trend of selected videos
showed that the month when the largest number of videos was
published is the same as that shown by the Google trend for the
word “vaccine,” i.e., December 2014, meaning that the web
search on vaccines was particularly intensive during that period.
In that period there was a large debate about the safety of Fluad
flu vaccine due to some deaths in the elderly population that
was vaccinated.28 In the same way, the other spike, even less evi-
dent, pertains to April 2015, during World Immunization Week
2015 (24–30 April). Although it is not possible to attribute with
certainty web searches to a specific event, it is worth noting that
despite the fact that positive videos outnumbered negative ones

in both periods, the negative videos were significantly more
liked and shared than all the other ones.

A higher number of likes for negative videos than positive
ones could mean the probability of a lay user paying more
attention to such videos. Furthermore, it seems that these vid-
eos generate more debate. These findings are consistent with
previous studies.22-26 As underlined by Keelan and colleagues,22

this suggests the presence of an active community of YouTube
users critical of vaccinations. In this regard, the high probability
should be considered to be negatively influenced if exposed to
misinformation about vaccination. A recent research focused
on tweets about HPV vaccination showed that the likelihood of
a user posting a negative tweet after exposure to negative opin-
ions was significantly higher than for users exposed to positive
and neutral tweets.29

Negative videos were also significantly longer than positive
ones and they dealt mainly with general rather than specific
vaccinations. This could mean that anti-vaccination videos
need more time to be argued and the idea of risk is related to
vaccination in general. It can be assumed that the more infor-
mation is given the less likely people are to process it. However
2013 data30 showed that more than a third of all viewing time
on YouTube can be attributed to videos that are 20 minutes or
longer. The increase in viewing time on YouTube has acceler-
ated, and for a period of 3 consecutive years, recorded a mini-
mum annual increase of 50% since 2014.20

Interestingly, content analysis revealed that the argument
mostly present both in positive (52%) and negative (71%) vid-
eos was fear appeal, related to the side effects or toxicity of
adjuvants in vaccines on one hand and fear of the possible neg-
ative consequences of a natural communicable disease on the
other hand. Fear appeal to persuade people about health behav-
iors is a controversial issue. A large meta-analysis showed that
fear appeal was effective in influencing attitudes, intentions and
behaviors in different health communication contexts.31 How-
ever, a recent randomized trial32 showed that different inter-
ventions, some based on narrative and images of dramatic
consequences of measles on children, did not increase parental
intent to vaccinate a child in the future. Another study33

showed that both disease risk awareness and autism correction
interventions improved the intention to vaccinate, particularly
among fence-sitters and this fact should be considered as a
communication strategy for that large group of people who are
neither for nor against vaccination, because they may be more
responsive to interventions.34,35 As highlighted by Bester,36

beyond coercive approaches and increased education, it is cru-
cial to create a trusting relationship with a healthcare provider
responsible for providing clear information about vaccination
risks and benefits. This “ideal” situation can be threatened by
the web, which allows people to search for health information
while bypassing health care professional. It is a sort of “digital
disintermediation,” a term used in the e-commerce field and
underscored by a recent Italian report,12 which means the pos-
sibility to buy goods and services directly from producers via
the internet, thus bringing economic advantages. An important
aspect pointed out by the report is that beyond an economic
advantage, Italians who use internet to get information, are
convinced that there are benefits in terms of information in
general. If there is no doubt with regard to the economic

Table 2. List of prevalent themes of videos according to the tone.

Themes
Positive
(N D 62)

Negative
(N D 28)

Others
(N D 33)

Fear appeal 8 (13%) 8 (29%) 10(30%)
Solidarity, herd immunity 8 (13%) — —
Economic interests — 2 (7%) —
Parents’ right of choice — — 4(12%)
Duty to their child protection 5 (8%) 1 (4%) 1(3%)
Fear and Solidarity 6 (9%) — —
Fear and Economic interests — 10 (35%) 1(3%)
Fear and Parents’ right of choice — — 1(3%)
Fear and Duty to their child

protection
1 (2%) — —

Fear and Economic interests and
Parents’ right of choice

— 2 (7%) 1(3%)

Solidarity and Duty to their child
protection

1 (2%) — —

Economic interests and Parents’
right of choice

— 4 (14%) —

Parents’ right of choice and Duty to
their child protection.

— — —

Informative 33 (53%) 1 (4%) 12(36%)
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advantage, one wonders if there is a real benefit in terms of cor-
rect information and acquiring a correct behavior.

Considering the increasing use of social media, it would be
worth to further investigate how this tool can be used to pro-
mote vaccination. It should be also considered that young peo-
ple are shown to be more sensitive to immunization promotion
messages received through social media.37 Currently there is
insufficient evidence yet on the use of web 2.0 tools as regards
increasing immunization coverage rates, unlike other tools
such as text messaging, immunization campaign websites,
patient-held web portals and computerized reminders for
which this has been demonstrated.38 So, these findings encour-
age putting more effort into implementing interventions that
include new healthcare communication web tools.

Some limitations of the study should be underlined. First,
information quality evaluation was not performed. However, it
might not be influential, considering that in general the lay
user does not have the tools to understand the accuracy of
online information.39 Secondly, the use of only one keyword
could be considered too generic, however this choice allowed
the identification of a different set of videos. Third, the results
were sorted by upload date and not by ranking, but as under-
lined by others,24 it is reasonable to think that people who want
to get information about vaccines searched for the most
updated videos. Moreover, the limitation of the research to the
first 200 videos could have led to the loss of other eligible vid-
eos. However this web search was performed assuming to be a
lay user and it was shown that users tend not to browse beyond
the first result pages.40

Finally, it should be noted that the YouTube content may
shift over time because many videos were uploaded every min-
ute and it’s difficult to understand the dynamics that influence
videos ratings. For these reasons the results may not be general-
ized and should be interpreted with caution. However, the main
findings of this study are similar to other studies performed in
this field.23-26 This fact makes less significant the exclusion of
non-Italian language videos which could have provided another
perspective on the issue. Therefore, it is possible to conclude
that the matter under consideration is not only an Italian
problem.

In fact, vaccine hesitancy is a global phenomenon.41 It is
now a unanimous opinion that health communication involv-
ing different actors such us health institutions, health professio-
nals, scientific societies28,42-44 should be invested in.

It should be noted that in our research only 30% of videos
were produced by health professionals. In the same way, con-
sidering the communication about vaccinations on Italian web-
sites, it was shown that only 15% of websites were institutional
and the use of web 2.0 tools that allow an interaction with con-
sumers was absent.45

In a perspective of communication advocacy actions, public
health institutions and scientific societies should not only be
more present on the web exploiting new web channels,46 but
they need to become skilled “influencers”47 which means to
capture a significant amount of attention in social media con-
versation so as to disseminate more effectively accurate and
credible information regarding vaccination at the individual,
community and society level.48 In agreement with Ward and
colleagues49 future research should also focus more on the

actors who publish vaccine critical contents and the strategies
they use to mobilize the population.

In conclusion, different vaccination policies and communi-
cation strategies as well may contribute to increase uncertainty,
making people more vulnerable to misinformation running
through the web. New media platforms including YouTube,
have the potential to reach a wide and diverse audience. In the
light of the fact that the number of videos on vaccination is
high and the number of viewers is growing, it is important to
monitor the web to understand audience characteristics, what
and who influences public opinions and in which way; in other
terms, to understand the dynamics of vaccine criticism so as to
design and use more effective dissemination strategies.45,49

Materials and methods

The keyword “vaccinations” was searched in Italian on You-
Tube (www.youtube.com) on September, 30 2015. The search
results were sorted by posting date and we decided to analyze
the most recent ones (posted between June 2014 and September
2015). The research was limited to the first 200 videos sorted by
posting date and in Italian language or with Italian subtitles
that dealt with vaccination in children. Videos that were dupli-
cated or were not active were excluded. The selection of videos
was limited to childhood immunization, considering that the
obligation regards only vaccinations for children and the online
debates focus mainly on them. The videos selected were ana-
lyzed for a second time in January 2016 to check for their pres-
ence online. In particular, we characterized videos according to
title, posting date, number of days since upload, author/source
type, clip length, number of views, comments, number of
“likes” and “dislikes,” topic and message tone.

The source represents the person or organization that pro-
duced the video and was classified into 2 categories: “health
professionals,” including health care professionals or medical
centers and “non-health professionals,” including television,
anti-vaccination movements, governmental agencies, user gen-
erated content (a lay person’s opinion about the issue) and
other associations (videos that don’t belong to any other
category).

The videos were categorized according to tone, adopting a
classification already used in other studies.22,24 In particular,
the videos were classified as “positive” if vaccination was clearly
recommended, “negative” if arguments were against immuniza-
tion, “ambiguous” if they contained both approving and disap-
proving information about immunization, therefore not clear,
and as “neutral” if there weren’t statements of either approval
or disapproval. Ambiguous and neutral videos were analyzed
together.

A thematic analysis was conducted followed established
steps commonly used to analyze qualitative data.50 Themes
were developed mainly through an inductive method character-
ized by an absence of pre-existing coding frame.51 The key ele-
ments that were relevant to the area of research were identified
and those with similar content were subsequently grouped and
organized under analytical categories. The main themes identi-
fied were: “fear appeal,” which can be considered in both posi-
tive and negative terms e.g. – you need to vaccinate because the
diseases will occur again – in positive videos or –don’t vaccinate
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because the vaccine causes to autism- in negative ones; “solidar-
ity, herd immunity” i.e., the appeal to the health at community
level; “economic interest” i.e., the appeal to pharmaceutical
industry profit; “parents’ right of choice” and “duty to their
child protection” i.e., duty to protect children from a disease
through the prevention but also duty to protect them from pos-
sible damage caused by vaccination; “informative” when the
videos provided only information about vaccination.

The videos selected were categorized and analyzed indepen-
dently by 2 coders (C.P. and M.B.). The agreement on classifi-
cation of videos reached the 95% and discordance were solved
by a third party coder (U.G.).

Data analysis

Continuous variables were summarized as means’ of standard
deviation (SD) and categorical variables as frequency and per-
centage. Comparisons between groups were made by using the
the x2 test or Fisher’s exact probability test for categorical data
and Student t-test or the Mann–Whitney U-test for compari-
son of 2 continuous variables. To perform multiple-comparison
analysis-of-variance (ANOVA) model or Kruskal-Wallis rank
test were used. Two-sided P-values < 0.05 were considered sta-
tistically significant.

For the statistical analysis STATA program was used (Stata
statistical software: release 12.0, College station, TX: Stata
Corporation).

Abbreviations

HPV human papilloma virus
MMR measles-mumps-rubella
NVP National Vaccination Plan
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