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Abstract

Introduction Vaccine hesitancy has been a public health threat for decades, even among healthcare professionals. The study
explored vaccination attitudes and hesitancy with regard to seasonal influenza and the anticipated Covid-19 vaccines among
healthcare professionals and students.

Methods Anonymous questionnaires were distributed through electronic mail to healthcare professionals working in Malta’s
Health Division, at University of Malta, and in community pharmacies, and to members of Malta College of Family Doctors.
Results The response rate was 18.60% (n = 1802). The percentages of those who took the influenza vaccine last year (2019) and
who will take it this year (2020) increased across professionals, highest for family doctors and lowest for trainees in family
medicine. The proportion of those likelier to take the Covid-19 vaccine was directly related to likelihood of taking influenza
vaccination. Both family doctor trainees and nurses showed the highest Covid-19 vaccine hesitancy. Concerns pertaining to
COVID-19 vaccination were mostly related to insufficient knowledge, although pharmacists (community, academic and stu-
dents) were concerned about the rapid approval of the vaccine.

Conclusion An increase in influenza vaccine uptake is expected in view of the current Covid-19 pandemic. Of concern is the
hesitancy towards Covid-19 vaccine particular within healthcare professionals, a cohort expected to be insightful and potential
role models for the community. The associated hesitancy for both COVID-19 and influenza vaccination infers an intrinsic degree
of vaccine hesitancy, which brings forward the need for healthcare professionals to be engaged in education, vaccination policies
and administration in order to ensure compliance.

Keywords Vaccines - Corona - Influenza - Human flu - Healthcare - Malta

Introduction influenza vaccine every winter to protect themselves and their

patients (Lorenc et al. 2017). However, a significant propor-

Seasonal influenza is one of the major causes of respiratory
tract infections with substantial morbidity and mortality (Cox
and Subbarao 1999). Healthcare professionals are considered
to be a source of influenza transmission. For this reason,
healthcare professionals are encouraged to take the seasonal
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tion of healthcare professionals decline seasonal influenza
vaccination, with many European countries reporting vacci-
nation among healthcare professionals below 30% (To et al.
2016). The behavioural origins of this vaccination hesitancy in
this cohort are complex, with different influencing determi-
nants such as pre-existing cultures, beliefs, social networks,
local policies, and accessibility among others (Corace et al.
2016; Lorenc et al. 2017). Conversely, healthcare profes-
sionals' drivers for vaccination acceptance were reported as
the desire to self-protect and protect their families (Dini
et al. 2018).

The end of the year 2019 saw the emergence of a novel
coronavirus SARS-CoV-2 (known as Covid-19) that present-
ed with an influenza-like infection and a high infectivity rate,
leading to a global pandemic (Zhang et al. 2020). Covid-19
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led to high morbidity and mortality rates across the world
within a few weeks, especially among vulnerable populations
(Cuschieri et al. 2021b). As winter approaches the Northern
Hemisphere, a dual epidemic of seasonal influenza and
Covid-19 is expected to occur, contributing to higher morbid-
ity and mortality rates tremendously stressing healthcare sys-
tems (Gostin and Salmon 2020). In light of this, a universal
coverage of seasonal influenza vaccination is encouraged to
reduce the concurrent occurrence of a seasonal influenza in-
fection with Covid-19 infection and the prospective poorer
prognosis (Gostin and Salmon 2020). The majority of
healthcare professionals have front-line roles during this pan-
demic and therefore are at higher risk of acquiring viral infec-
tions. For this reason, the administration of seasonal influenza
vaccine — and when available Covid-19 vaccine — is of
greater importance during this pandemic.

This study sets out to evaluate, compare, and contrast
the attitudes and hesitancy for vaccination for influenza in
the pre-Covid and Covid era vis-a-vis the anticipated
Covid-19 vaccine, among the different healthcare profes-
sionals in Malta. Taxpayers in Malta enjoy free (at point of
care, tax funded) primary and tertiary healthcare access
which is readily available across the Islands (Azzopardi-
Muscat et al. 2017). The seasonal influenza vaccine is free-
ly available to everyone every winter at the various
healthcare centers and hospitals, yet significant vaccina-
tion hesitancy prevails. It should be noted that both com-
munity and hospital-based healthcare professionals are en-
visaged as role models and influencers for the rest of the
public. Academics employed by the only state university in
Malta (University of Malta) lecture across the different
health faculties and have an influencing role on their stu-
dents. For this reason, understanding their attitudes to-
wards vaccination is essential. The students enrolled in
health-related faculties will be the next generation of
healthcare professionals, and it is therefore equally impor-
tant to also comprehend their attitudes towards vaccina-
tion. Having an understanding of the attitudes, hesitancy,
and potential barriers towards seasonal influenza and
Covid-19 vaccine uptake within this influential cohort will
enable public health authorities to understand the local
scenario and plan targeted action plans.

Materials and methods

The study’s protocol followed the University of Malta’s
Research Ethics Review Procedures and abided by the
University’s Research Code of Practice. A short anony-
mous questionnaire was prepared by one of the authors
with the aim of establishing attitudes and hesitancy for
influenza vis-a-vis COVID-19 vaccination within the
healthcare sector (Supplement 1). Participants were
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informed that by accepting to participate in the survey they
were giving their informed consent to participate. The
questionnaire was hosted via Google forms® and data
was exported to bespoke Excel spreadsheets for analysis.

This online link was distributed to healthcare employees
working within the governmental health sectors between
September and October 2020. All governmental healthcare
workers in the main hospital (Mater Dei Hospital), District
Primary Care Health Centres, St. Vincent de Paul Long
Term Care Facility, Mount Carmel Mental Health hospital,
Karin Grech Rehabilitation Hospital and miscellaneous
other smaller facilities, received this questionnaire link
through their governmental email account. The question-
naire link was distributed to the members of the Malta
College of Family Doctors, in order to invite all practicing
family doctors both in governmental and private sectors in
Malta. Pharmacists also play an important role within the
healthcare system. Hence, the questionnaire was sent out
via the private Facebook group “Maltese Pharmacists and
Pharmacy Students” to which almost all pharmacists and
students subscribe. Furthermore, the study was carried out
in the University of Malta among the faculties of Health
Sciences (Allied Health), Dentistry, and Medicine by send-
ing out the questionnaire link to academics within these
faculties as well as to the respective enrolled students
through their university email account. Permissions and
clearances were granted by all the managerial heads of
the different departments and sectors.

In this study, comparative analyses were performed
across the different healthcare sectors. Comparative assess-
ment using the Chi-square test was performed between
academics, students, clinical/hospital pharmacists, commu-
nity pharmacists, family doctors, family doctor trainees,
other specialist doctors, nurses and allied health profes-
sionals. Allied health professionals included physiothera-
pists, midwives, and occupational therapists among others.
For the purpose of this study, only pharmacists that report-
ed working within a clinical/community setting were con-
sidered for analysis. Further comparisons were performed
for the academics and students according to their faculty. A
p value < 0.05 was taken to represent a statistically signif-
icant result.

Results

A total of 9689 healthcare professionals and students were
invited to participate in this survey. A response of 18.60%
was achieved, with a female predominance (65.15% CI
95%: 62.92—-67.32 p=< 0.01). Table 1 summarises the re-
sponse rate by healthcare role as well as providing the demo-
graphic characteristics of the study population.
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Table 1 Summarizes the response rate by healthcare role and demographic characteristics of the study population by gender and age groups
Healthcare roles Participation Study population
Gender Age groups

Invited Responders Response rate Male Female 1824 25-34 3544 4554 5564 >65
Academics 956 152 15.90% 4211% 57.89% 0.66% 15.13% 25.66% 25.00% 23.03% 10.53%
Students 2081 679 32.63% 3225% 67.75% 78.50% 15.46% 4.12% 147% 044%  0.00%
Pharmacists 735 73 9.93% 17.81% 82.19% 2.74%  42.47% 32.88% 10.96% 9.59% 1.37%
Family doctors 288 96 33.33% 59.38% 40.63% 0.00% 14.58% 19.79% 23.96% 37.50% 4.17%
Family doctor trainees 62 27 43.55% 11.11% 8889% 14.81% 59.26% 18.52% 7.41% 0.00% 0.00%
Other speciality doctors 1472 203 13.79% 49.26% 50.74% 14.29% 40.89% 22.66% 11.33% 9.85%  0.99%
Nursing 2390 319 13.35% 2790% 72.10% 6.90%  23.51% 19.44% 27.90% 21.00% 125%
Allied health professionals 1705 253 14.84% 32.81% 67.19% 632% 40.71% 16.60% 23.32% 13.04% 0.00%
Total 9689 1802 18.60% 3485% 65.15% 33.68% 24.97% 1471% 13.98% 11.15% 1.50%

Attitudes towards influenza vaccine

Less than half (48.14% CI95%: 46.00-50.28) of the
healthcare professionals reported that they had taken the in-
fluenza vaccine in 2019, with a female predominance (61.11%
CI95%: 58.06-64.07 p =0.02). Out of all the healthcare pro-
fessionals, the highest uptake of influenza vaccine pre-
COVID (in 2019) was among family doctors, in contrast to
their trainees in family medicine who had the lowest influenza
vaccine uptake. However, for the year 2020 (Covid-19 era)
the intention to take the influenza vaccine increased to 69%
(C195%: 66.98—70.94), yet again with a female predominance
(63.38% CI195%: 60.86-65.83 p=0.01). This increase was
observed across the majority of the healthcare sector, as
shown in Table 2 (p=< 0.001). It is noteworthy that all
clinical/hospital-based pharmacists reported willingness to
take the influenza vaccine this year (in 2020). On sub-

categorising the academics and students by faculty, a general
increase in the intention to take influenza vaccine for this year
(2020) was observed across both academics and students. A
significant increase in the intent to take the influenza vaccine
was evident between students, with medical and pharmacy
students expressing the highest intention, as shown in Table 3.

Attitudes towards COVID-19 vaccine

Clinical/hospital-based pharmacists and family doctors report-
ed the highest probability of taking the Covid-19 vaccine
when it becomes available, as opposed to trainees in family
medicine and nurses (p =< 0.01), as shown in Table 4. It was
observed that healthcare professionals who opted to take the
influenza vaccine were more likely to take the Covid-19 vac-
cine and vice-versa. Interestingly, a significant difference in
the likelihood of taking Covid-19 vaccine could be observed

Table 2 Comparisons between
the influenza vaccine uptake in
2019 and intention to take the

Healthcare roles

Intended to take
influenza vaccine in

Took influenza
vaccine in 2019

influenza vaccine in 2020 across 2020
the healthcare sector
Yes No Chisq.*  Yes No Chi sq.*
Academics (n =152) 52% 48% <0.001 77% 23% < 0.001
Students (n =679) 43% 57% 68% 32%
Clinical/hospital pharmacists (n =13)  62% 38% 100% 0%
Community pharmacists (n =37) 51% 49% 78% 22%
Family doctors (n =96) 72% 28% 72% 28%
Family doctor trainees (n =27) 37% 63% 37% 63%
Other speciality doctors (n =203) 67% 33% 86% 14%
Nurses (n =319) 44% 56% 62% 38%
Allied health professionals (n =253) 42% 58% 67% 33%

*The Chi-square test compares the influenza vaccine uptake/intent between the different healthcare professional

roles
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Table 3 Comparisons between

academics and students across Faculty
different healthcare faculties for
influenza vaccine uptake in 2019 Medicine  Dentistry  Allied health ~ Pharmacy  Chi sq.
and intention to take the influenza
vaccine in 2020 Took influenza vaccine in 2019
Academics Yes 52.11% 53.13% 52.27% 40.00% 0.961
No 46.48% 46.88% 47.73% 60.00%
Students Yes 51.41% 42.86% 30.86% 30.30% < 0.001
No 48.07% 57.14% 69.14% 69.70%
Medicine  Dentistry  Allied health ~ Pharmacy  Chi Sq.
Intended to take influenza vaccine in 2020
Academics Yes 74.65% 75.00% 79.55% 100.00% 0.820
No 23.94% 25.00% 18.18% 0.00%
Students Yes 76.09% 69.39% 48.00% 62.12% < 0.001
No 22.62% 30.61% 51.43% 37.88%
between students enrolled in different faculties. Medical stu- Discussion

dents expressed a higher intent to take the vaccine, as shown
in Table 5.

Table 6 shows the Covid-19 vaccine concerns across the
different healthcare professionals. Concern appeared to be re-
lated to the absence of adequate information on the vaccine
and the potential long-term side-effects. However, trainees in
family medicine were more concerned about the potential
short side-effects and the possibility that the vaccine will be
ineffective. The latter concern was shared with their senior
colleagues, the family doctors. It should be noted that, out of
the pharmacists’ cohort, only the community-based pharma-
cists reported a concern about the vaccine being approved
through an accelerated process. The same concern was shared
among the academics (80%) and students (53.03%) under the
auspices of the Department of Pharmacy at the University of
Malta, unlike those of the other faculties.

The study set out to compare attitudes and hesitancy for influ-
enza and COVID-19 vaccination among the different
healthcare professionals in Malta. The first Covid-19 pandem-
ic wave in Malta was well controlled, with low morbidity and
mortality rates (Cuschieri 2020). The second Covid-19 wave
initiated in mid-July 2020 and is still on-going at the time of
writing (end of November 2020). A higher community spread,
morbidity, and mortality were observed when compared to the
first wave as well as to other small islands in Europe
(Cuschieri et al. 2020a, 2021b). Indeed, a strain on the
healthcare system and healthcare professions was noted
(Cuschieri et al. 2020a). This study was conducted in the
midst of this second wave, where an average of 100 Covid-
19 cases per day were being reported. The increased workload
on the health professionals might have impacted on the

Table 4  The likelihood of taking COVID-19 vaccine by the healthcare sector

Likelihood of taking COVID-19 vaccine

Healthcare roles Highly unlikely Unlikely Neutral Likely Very likely Chi sq.*
Academics (n =152) 9.87% 3.29% 20.39% 24.34% 42.11% < 0.001
Students (n =679) 6.92% 11.93% 24.74% 22.53% 33.87%
Clinical/hospital pharmacists (n =13) 7.69% 0.00% 15.38% 46.15% 30.77%
Community pharmacists (n =37) 8.11% 5.41% 27.03% 16.22% 43.24%
Family doctors (n =96) 521% 3.13% 20.83% 29.17% 41.67%
Family doctor trainees (n =27) 25.93% 18.52% 25.93% 11.11% 18.52%
Other speciality doctors (n =203) 10.34% 5.42% 14.78% 22.17% 47.29%
Nurses (n =319) 19.44% 9.72% 28.53% 17.55% 24.76%
Allied health professionals (n =253) 16.21% 9.09% 22.53% 24.90% 27.27%

* The Chi-square test compares the likelihood of taking Covid-19 vaccine between the different healthcare professional roles
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Table 5 Comparisons between
academics and students across
different healthcare faculties on

How likely to take COVD19 vaccine

the likelihood of taking COVID- Faculty
19 vaccine
Medicine Dentistry Allied health Pharmacy Chi sq.*
Academics Highly unlikely 11.27% 9.38% 6.82% 20.00% 0.546
Unlikely 2.82% 9.38% 0.00% 0.00%
Neutral 15.49% 21.88% 27.27% 20.00%
Likely 25.35% 15.63% 27.27% 40.00%
Very likely 45.07% 43.75% 38.64% 20.00%
Students Highly unlikely 4.11% 8.16% 11.43% 10.61% < 0.001
Unlikely 9.25% 24.49% 16.00% 7.58%
Neutral 21.08% 24.49% 29.71% 33.33%
Likely 24.16% 20.41% 18.29% 25.76%
Very likely 41.39% 22.45% 24.57% 22.73%

* The Chi-square test compares the likelihood of taking Covid-19 vaccine between the different faculties for

academics and students respectively

response rate of this study. Concurrent with the rolling out of
this study, a public health media campaign focusing on the
importance of taking the seasonal influenza vaccine was being
disseminated, which might have affected participants’ atti-
tudes and intentions to take influenza vaccine in the current
year (2020). Indeed, on comparing those that reported taking
the seasonal influenza in 2019 (pre-Covid) to those intending
to take this vaccine this year (2020), a general increase across
all healthcare professionals could be observed. Most
healthcare professionals in Malta had first-hand experience
with Covid-19 patients or relatives, which might have influ-
enced their decision in taking the seasonal influenza shot this
year, possibly to safeguard their loved-one’s health apart from
their own health. This is a promising observation with regard
to the battle against healthcare professionals' vaccine hesitan-
cy. However, it needs to be noted that those that expressed
their intention to take the influenza vaccine might not have
done so when the influenza vaccine was available.

It should be noted that the family doctors reported the
lowest seasonal influenza hesitancy out of all the various
participating healthcare professionals. Family doctors tend
to have a higher frequency of intensive contact with vul-
nerable patients. and it is not uncommon that these pa-
tients are not completely protected by vaccination
(Opstelten et al. 2010). Therefore, family doctors may feel
a sense of obligation to protect their patients while simul-
taneously self-protecting themselves from influenza, espe-
cially if they themselves have underlying co-morbidities.
Considering that family doctors tend to have a strong
community influence, their positive attitude towards vac-
cination can be interpreted as a reflection of their advo-
cacy for influenza vaccination to their patients and com-
munity. Interestingly, the trainees in family medicine

expressed the highest hesitancy towards seasonal influen-
za vaccination even during the Covid-19 era. In view of
the fact that these doctors will be caring for significant
proportions of the community and vulnerable populations,
this observation is truly troublesome. Such attitudes have
been reported previously, and attributed to the perception
by these young doctors of feeling they are healthy and can
withstand minor sickness such as the flu (Opstelten et al.
2010). However, vaccination for influenza among young
trainees has been reported to be a preventive measure for
swab-positive influenza and respiratory tract infections
(Barbara et al. 2006). Furthermore, these young doctors
are more likely to form part of a young family with chil-
dren, making them more susceptible to viral contact and
spread (Barbara et al. 2006).

Interestingly, both medical and pharmacy students had
a higher uptake and intention to take the influenza vacci-
nation when compared to dental and allied health stu-
dents. Previous studies have identified medical students
as having a lack of motivation to take the influenza vac-
cine, with a higher susceptibility for injunctive norms
(Lehmann et al. 2015). In this study, medical students
appeared to have a different attitude towards vaccination,
which may be attributed to their medical education pro-
gramme, and this has been reported to play a vital role in
vaccination acceptance (Gallone et al. 2017). Most of the
medical lecturing programme in Malta is delivered by
specialised doctors, which may also have an impact on
their attitudes, especially considering that specialised doc-
tors in this study exhibited a good vaccination acceptance.
Furthermore, a proportion of medical students have been
actively involved as volunteers in the Covid-19 swabbing
centres in Malta, an act of solidarity that apart from being
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an educational experience, might have enabled a positive
attitude towards vaccination (Cuschieri and Calleja Agius
2020).

Attitude and hesitancy towards the anticipated Covid-
19 vaccination

The anticipated Covid-19 vaccine is considered the long-term so-
lution to the global pandemic (Danchin et al. 2020). Considering
the reported lack of engagement of healthcare professionals with
regard to vaccination even in this study, it was observed that those
professionals opting for the influenza vaccine intended to take the
Covid-19 vaccine, implying an innate degree of vaccine hesitancy/
resistance and not purely concerns on the innovativeness of this
vaccine (Fisher et al. 2020). Indeed, the proportion intending to
take the Covid-19 vaccine is similar to that reported in the US
(Fisher et al. 2020). Family doctors exhibited the highest intention
to take the Covid-19 vaccine along with the clinical/hospital-based
pharmacists, as opposed to trainees in family medicine and nurses.
In a similar study conducted in Israel, nurses reported being more
vaccine hesitant than doctors, as noted in this study (Dror et al.
2020). The low vaccination acceptance by healthcare professionals
will negatively impact on the containment of the viral spread and
the build-up of herd immunity within the community. In fact, it has
been reported that for Covid-19 community herd immunity to be
established, 55% to 82% of the population needs to take the vac-
cine (Schaffer DeRoo et al. 2020). However, considering the eco-
nomic crisis and Covid-19 restrictions implemented by govemn-
ments, these situations might contribute to an increased compli-
ance to vaccination by the general population and healthcare pro-
fessionals. Nonetheless, hesitancy towards the Covid-19 vaccina-
tion was evident in this study, with the general hesitancy consensus
being the concern about long side-effects and the absence of ade-
quate information on the vaccine. The family medicine speciality
(both specialists and trainees) reported a distinct concern about the
effectiveness of the Covid-19 vaccine. On the other hand, the
pharmacists cohort (community pharmacists, Department of
Pharmacy academics and students) expressed the highest concern
about the rapid approval of the vaccine, which coincides with their
scientific background and experience in the pharmaceutical field.
These various concerns are valid considering that a number of
Covid-19 vaccines are in development, ranging from traditional
vaccines to generational vaccines (Caddy 2020). However, there
are other reasons not investigated in this study that may be con-
tributing to vaccine hesitance including various vaccine myths
such as “too many vaccines can overwhelm the immune system”
(Geoghegan et al. 2020).

Practical implications
Healthcare professionals are a supposedly insightful popula-

tion and play an important role in the community as role
models. Hence, the presence of vaccination hesitancy among

this cohort is very worrisome, particularly in the wake of the
Covid-19 pandemic. Vaccine hesitancy is typically fuelled by
conspiracy theories, fake news, and social media which may
even have an affect among professionals (Grech 2017; Puri
et al. 2020). Typically, vaccination hesitancy among
healthcare professionals results from insufficient knowledge
on the safety profile of vaccines (Millner et al. 2010), a finding
which was noted in this study. Hence, this calls for vaccine
transparency and availability of vaccine documentation to all
healthcare professionals. On a population level, a national
vaccination strategy should be set up prior to the vaccine
availability to ensure population prioritisation and trust with
regard to the vaccine, as well as to reduce misinformation and
fake news. It is essential that all healthcare professionals are
engaged, educated, and included in vaccination policies and
administration to ensure compliance.

This study had a number of limitations that need to be
pointed out. The questionnaire was not validated among the
healthcare professionals, and the questionnaire did not record
whether the responders had any underlying medical condi-
tions. Hence, the study was not able to evaluate the relation-
ship between the healthcare professional’s vaccination atti-
tudes and hesitance, and the presence of comorbidities. The
online questionnaire was shared among the different
healthcare professionals once through the institution electron-
ic mail; should this mailshoot have be overseen or deleted, the
professional was immediately categorised a non-responder.

Conclusion

Vaccine hesitancy is a public health problem and is also evi-
dent among healthcare professionals, even in the midst of a
viral pandemic. Family doctors were observed to harbour the
least resistance towards any vaccination when compared to
the rest of the healthcare professionals. Although seasonal
influenza vaccination appeared to appeal more to healthcare
professionals during the Covid-19 era, it is still far from the
ideal scenario. Indeed, this is reflected in the attitude towards
the anticipated Covid-19 vaccine, with the commonest con-
cern among healthcare professionals being insufficient knowl-
edge on the vaccine safety profile.
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