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ABSTRACT
Vaccination is recommended for healthcare professionals (HCPs) to protect them against vaccine-
preventable diseases (VPDs); however, uptake rates are low. This study aimed to evaluate HCPs’
influenza, hepatitis B, and measles vaccine uptake in all healthcare levels in Crete, Greece. We conducted
a questionnaire–based, cross-sectional multicenter study in 2018, including HCPs employed at 18
primary care centers and 3 hospitals. Overall, 2,246 HCPs responded (57.2% of the target population).
The influenza vaccine uptake rate was 36.1% (810/2,246), with the annual vaccination rate at 14.8% (332/
2,246) over the previous 5 years. Concurrently, the hepatitis B 3-dose vaccine uptake rate was 60.3%
(1,316/2,181). Among the participating HCPs, 70.7% (1,457/2,061) had measles immunity due to previous
illness (959/2,061, 46.5%), a 2-dose vaccination scheme (461/2,061, 22.4%), or serological confirmation
(37/2,061, 1.8%). Vaccine uptake rates differed between groups depending on age, profession, and
workplace setting. Logistic regression analysis revealed that risk factors for no influenza vaccine uptake
during the previous season were younger age (≤45 years; odds ratio [OR] 1.35, 95% confidence interval
[CI]: 1.08–1.66), profession other than physician (OR 2.94, 95%CI: 2.09–4.12), and working in hospitals (OR
1.39, 95%CI 1.02–1.89). Older age (>45 years) was an independent risk factor for not receiving a measles
(OR 26.74, 95%CI: 17.41–41.06) or hepatitis B vaccine (OR 1.36, 95%CI 1.09–1.7). Working in primary care
was an independent risk factor for not getting a hepatitis B vaccine (OR 1.52, 95%CI: 1.15–2.1). Our
findings indicate that individualized and targeted interventions should be implemented to increase
vaccine uptake among HCPs.
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Introduction

Vaccine-preventable diseases (VPDs) are a significant cause of
morbidity and mortality.1 Transmission of VPDs remains
a challenge in healthcare settings despite immunization
programs.2 Efforts to eliminate healthcare-acquired infections
are important for patients’ safety and infection control.1

Vaccination of healthcare professionals (HCPs) is one of the
most successful preventive tools for VPD control.3 Evidence from
the recent measles epidemic in Europe as well as other VPD out-
breaks reported in hospital settings has shown that non-immune
HCPs can facilitate disease spread and, in some cases, serve as the
primary source of infection.2–5 HCPs are at high risk of VPD
exposure,3 and might transmit VPDs to patients who have contra-
indications to vaccinations or for whom vaccinations are less effec-
tive (e.g., infants, patients who are immunocompromised, and older
adults).3,6–8 Vaccination of HCPs against influenza is essential for
their own and their patients’ safety, as well as to prevent hospital-
based disease outbreaks.9,10 Other than influenza, HCPs are suscep-
tible to hepatitis B, which is the most efficiently transmissible blood-
borne infection,11 and measles, which is a highly transmissible
disease with documented HCP involvement as index cases and
causes of transmission.4,12

Public health authorities strongly recommend and, in some cases,
mandate vaccinations forHCPs.7 InGreece, such vaccinations are not

mandatory but strongly recommended as part of the national vacci-
nation program.7,13 Over the last 3 years, additional measures have
been introduced to promote influenza and measles vaccine uptake
among HCPs, including the establishment of a national steering
committee for influenza and the issuance of new detailed guidelines
for measles vaccination and immune status assessment.13,14

Despite these recommendations, suboptimal compliance and
low vaccination rates among HCPs remain a problem in many
countries.5,14–19 The World Health Organization working group
on vaccine hesitancy considers evaluation of vaccine uptake as
essential to detecting the extent of the problem and designing
interventions tailored to the needs of local communities.15 To
address the low rate of vaccine uptake among HCPs in Crete,
Greece, we conducted a large cross-sectional multicenter survey
with HCPs from 18 primary care centers and 3 hospitals, focusing
on influenza, hepatitis B, andmeasles.We evaluated differences in
vaccination uptake rates amongHCPs and identified predictors of
no-vaccine uptake among them.

Materials and methods

A cross-sectional multicenter study was conducted during
March-September 2018 and included HCPs employed at 18
primary care centers and 3 hospitals (hospital A: Rethymnon
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General Hospital, hospital B: Heraklion University Hospital
and hospital C: General Hospital of Chania) in Crete, the
largest island of Greece. Although all of Crete’s 23 primary
care centers and 5 hospitals were invited to participate, the
present study included only the facilities that responded to
our invitation. Among them, hospital A was a secondary
hospital with 220 beds; hospital C was a secondary hospital
with 430 beds; hospital B was a referral tertiary teaching
hospital, the largest on the island, with 760 beds. Ethical
approval was obtained from the Ethics Committee of the 7th

Health Municipality of Greece.
For the purpose of this study, an anonymous questionnaire

was developed, which included the following items: a) measles
(history of previous illness, 2-dose vaccination, 1-dose vaccina-
tion, no vaccination, unknown status), b1) hepatitis B (history of
previous illness, 3-dose vaccination, <3-dose vaccination, no vac-
cination, carrier status, unknown status), b2) hepatitis B serology
(known/unknown status; if known, protective or not based on the
threshold of anti-HBs 10 IU/ml), and c) influenza vaccination
(vaccine uptake in the previous year, and vaccine uptake during
the last 5 years: always, occasionally or never).

Prior to its distribution, the questionnaire underwent
preliminary pilot testing and validity evaluation by the
study authors. Subsequently, the 7th Health Municipality
invited the healthcare facilities to distribute the question-
naire among their HCPs. A reminder was sent to the health-
care facilities that did not respond to the first notice. In the
case of the General Hospital of Rethymnon, the question-
naire data were withdrawn anonymously by the existing
updated hospital’s HCP vaccination registry. During the
study period, no vaccination campaigns were conducted
within primary care centers or hospitals except for the rou-
tine processes that take place annually, organized by public
health authorities. These processes include vaccination
recommendations made to HCPs as part of the national
vaccination program,13 distribution of influenza vaccination
posters, and educational activities alongside regular vaccina-
tion reminders sent to healthcare facilities. Furthermore, new
national recommendations regarding measles vaccination
among HCPs, issued in 2017, were distributed to all facilities,
stating that all HCPs without demonstrable evidence of
measles immunity should receive two doses of the measles,
mumps and rubella (MMR) vaccine. Additional systematic
interventions were delivered in hospital A, where
a vaccination registry had been created and sent regular
reminders and made recommendations regarding VPD to
encourage annual influenza vaccination among all employ-
ees. All HCPs that refused vaccination were required to wear
a face mask during the flu season.

The variables of interest included demographic character-
istics, profession, workplace setting, flu vaccination status
during the previous influenza season (2017–2018), flu vacci-
nation status during the past 5 years (2013–18), vaccination/
infection history against measles and hepatitis B, and self-
reported immunity to these diseases.

The HCPs that were unvaccinated or received <3 doses of
the hepatitis B vaccine were considered susceptible/nonim-
mune to hepatitis B. The HCPs that reported having had
neither 2-dose scheme of measles/MMR vaccine nor

a history of measles (or serologically proven immunity) were
considered susceptible/non-immune to measles.

Quantitative variables (such as age in years) were reported
as a median and range while categorical variables (such as sex,
professional profile, working center, vaccination status, age
group ≤45 years and >45) were reported as absolute and
relative frequencies. The age cutoff was chosen based on the
median age of all HCPs in our study, which was 47 years,
rounded up to the nearest 5, yielding 45 years.

To assess the association between vaccination status and
other variables of interest, a univariate analysis was performed
using a chi-squared test. Determinants of vaccination uptake
were further assessed by multivariate logistic regression using
the MedCalc 19.1.3 software (MedCalc Software Ltd,
Belgium). The results were expressed as odds ratio (ORs)
with 95% confidence intervals (95% CI). A p-value <0.05
was considered statistically significant. The participants that
did not report their sex, age, or profession, or reported
unknown vaccination and immunity status for a specific
VPD were excluded from univariate and multivariate
analyses.

Results

Participants’ characteristics

Out of 23 primary care centers and 5 hospitals on the island,
18 primary care facilities and 3 hospitals replied to the study
invitation. From these facilities, 2,246 HCPs responded to the
questionnaire (57.2% among all employed HCPs). Among the
responders, 572/2,246 (25.5%) did not report their profession,
421/2,246 (18.7%) their sex, and 90/2,246 (4%) their age.
Participants’ median age was 47 years (range 21–67), and
443/1825 (24.3%) participants were men. Among the respon-
ders, 313/1,674 (18.7%) participants were physicians, 880/
1,674 (52.6%) were nurses, 236/1,674 (14.1%) were parame-
dics, and 245/1,674 (14.6%) belonged to other non-medical
professional categories. Overall, 18.6% (418/2,246) of the
HCPs were working in primary care centers and 20.4%
(458/2,246), 36.6% (823/2,246), and 24.4% (547/2,246) in
hospital A, B, and C respectively (Table 1).

Influenza

Among the 2,246 participants, 810 (36.1%) had received the
quadrivalent inactivated influenza vaccine during the
2017–2018 season, which was the only vaccine type available
in Greece during that period. Only 332 HCPs (14.8%) reported
that they had received either the trivalent or quadrivalent
inactivated influenza vaccine annually every year in the pre-
ceding 5 years (2013–2018), while 732 (32.6%) reported having
occasionally received these vaccines in the last 5 years (Figure
1a). Finally, 1,181 (52.6%) of HCPs reported not having been
vaccinated against influenza during 2013–2018.

Hepatitis B

Among the 2,246 participants, 65 (2.9%) reported “unknown
vaccination or immunity status” to hepatitis B and were
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excluded from analysis. Among the remaining participants,
1,316/2,181 (60.3%) reported having received at least 3 doses
of the hepatitis B vaccine (Figure 1b), and 1,192/2,181 (54.7%)
reported having evaluated their anti-HBs levels. Moreover, 7/
2,181 HCPs (0.3%) reported being ΗΒsAg carriers. Overall,
39.3% (858/2,181) of HCPs were vulnerable to hepatitis
B (Table 1).

Measles

Among all participants, 185/2,246 (8.2%) reported “unknown
vaccination or immunity status” to measles and were excluded
from analysis. Among the remaining HCPs, 959/2,061 (46.5%)
reported history of measles, and 37/2,061 (1.8%) reported
positive serology despite unknown history of illness. Among
the remaining 1,065 participants, only 461 (43.3%) received 2
doses of the vaccine (Figure 1c). Overall, 29.3% (604/2,061) of
HCPs were vulnerable to measles (Table 1).

Differences in coverage rates

HCPs were stratified based on sex, age (≤ 45 and >45 years),
profession (physicians, nurses, paramedics, other), and work-
place setting (either primary care centers or hospitals).
Univariate analysis was performed to identify differences in
coverage rates between these groups (Table 2), revealing
higher influenza vaccine uptake among men (p < .0001), pro-
fessionals >45 years-old (p < .0001), physicians (p < .001),

HCPs working in primary care centers (p < .0001), and HCPs
working in hospital A and C (p < .0001).

Concurrently, hepatitis B vaccine uptake was higher among
women (p < .0001), professionals ≤45 years-old (p = .013),
physicians and nurses (p < .0001), and HCPs working in
hospitals (p < .0001), especially in hospital B (p < .0001).

Finally, measles vaccine uptake among HCPs without his-
tory of illness and/or negative anti-measles serology was
higher among women (p = .04), professionals ≤45 years-old
(p < .0001), physicians and nurses (p < .0001), and HCPs
working in hospitals (p < .0001), in particular, hospital
A (p < .0001). Older HCPs had higher rates of natural immu-
nity, but the overall immunity to measles (vaccination, history
of measles, or positive serology) was greater among younger
HCPs [660/826, (79.9%) vs. 718/1,144 (62.7%), p < .0001].

Multivariate analysis of risk factors for inadequate
vaccine uptake among HCPs

Multivariate logistic regression models were further performed,
taking into consideration variables that differed significantly
between groups in the univariate analysis. HCPs that had not
received influenza vaccine during the previous influenza season,
never received influenza vaccine during the last five years, never
received any dose of hepatitis B vaccine and never received any
dose of measles vaccine (among non -immune HCPs) were
considered unvaccinated against influenza, hepatitis B and
measles respectively). The dependent variables were either no
influenza vaccine uptake in the previous and in the last five
years or no hepatitis B or no measles vaccine uptake.
Independent variables were age (≤45 and >45 years), profession
(physicians, nurses, paramedics, other), and workplace setting
(either primary care centers or hospitals; and work in hospital
A. B or C). Age, profession, and workplace setting had
a significant impact on vaccination uptake (Table 3).
Specifically, important risk factors for no influenza vaccine
uptake during the 2017–2018 season were younger age (OR
1.35, 95% CI: 1.08–1.66), profession other than physician (OR
2.94, 95% CI: 2.09–4.12), and working in hospitals instead of
primary care centers (OR 1.39, 95% CI: 1.02–1.89), in particular,
hospital B (OR 3.56, 95% CI: 2.7–4.7). Similarly, important risk
factors for never receiving influenza vaccine in the past 5 years
were profession other than physician (OR 2.67, 95% CI: 1.94–-
3.67), and working in a hospital rather than primary care center
(OR 1.84, 95% CI: 1.36–2.48), in particular, hospital B (OR 4.5,
95% CI: 3.45–6.03). Older age was an important risk factor for
no vaccine uptake against measles or hepatitis B vaccine among
the nonimmune HCPs (OR 26.74, 95% CI: 17.41–41.06 and OR
1.36, 95% CI: 1.09–1.70, respectively). Moreover, participants
who had not received a vaccine against hepatitis B were more
likely to have a profession other than physician or nurse (OR
1.75, 95% CI: 1.38–2.21). Finally, working in a primary care
center was an independent risk factor of inadequate vaccine
uptake against hepatitis B (OR 1.52, 95% CI: 1.15–2.1).

Discussion

The present study has revealed low vaccine uptake rates among
HCPs alongside a great proportion of HCPs susceptible to

Table 1. Participants’ characteristics and vaccination status.

Sex
Males 443/1,825 (24.3%)

Age (years)
(median, range) 47 (21–67)

Age groups
≤45 years 914/2,156 (42.4%)
>45 years 1,242/2,156 (57.6%)
Profession

Physician 313/1,674 (18.7%)
Nurse 880/1,674 (52.6%)
Paramedical 236/1,674 (14.1%)
Other 245/1,674 (14.6%)

Workplace
Primary Care Centers 418/2,246 (18.6%)
Hospital A 458/2,246 (20.4%)
Hospital B 823/2,246 (36.6%)
Hospital C 547/2,246 (24.4%)

Vaccine/Immune Status
Influenza

2017-18 season 810/2,246 (36.1%)
Annually (last 5 years) 332/2,246 (14.8%)
Occasionally (last 5 years) 732/2,246 (32.6%)
No vaccination (last 5 years) 1,182/2,246 (52.6%)

Hepatitis B
3 doses vaccine uptake 1,316/2,181 (60.3%)
1 or 2 doses vaccine uptake 232/2,181 (10.6%)
No vaccine 626/2,181 (28.7%)
ΗΒsAg(+) 7/2,181 (0.3%)
Susceptible to hepatitis B 858/2,181 (39.3%)

Measles
History of illness 959/2,061 (46.5%)
Positive serology only 37/2,061 (1.8%).
2 doses vaccine uptake* 461/1,065 (43.3%)
1 dose vaccine uptake* 62/1,065 (5.8%)
No vaccine* 542/1,065 (50.9%)
Susceptible to measles 604/2,061 (29.3%)

*Among HCPs without a history of illness or serologically proven immunity.
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influenza, hepatitis B, and measles. The presently reported
influenza vaccine uptake rates are far below the European
target of 75%,20 despite recommendations and annual nation-
wide campaigns.10,21 In the absence of proof of vaccination for
hepatitis B, a 3-dose vaccine series is recommended for all
HCPs, as well as testing anti-HBs serology 1 to2 months after
the 3rd dose.22 In the present study, one-third of the HCPs were
susceptible to hepatitis B and only half of HCPs evaluated their
anti-HBs levels, suggesting that poor compliance with recom-
mendations is not limited to vaccinations. The observed sus-
ceptibility rates were consistent with previously reported data
for Greece,16,18,19,23 but were lower than the rates reported
elsewhere.3,24–27

High measles vaccination uptake (up to 95%) is required
for herd immunity;28 nevertheless, HCPs who participated in
our study, similar to their European counterparts,18,29 remain
far from this target, despite updates to national guidelines on
measles vaccination and immunity assessment by HCPs,
released in 2017, during the measles epidemic.13

In the present study, in HCPs older than 45 years, immu-
nity to measles was mainly due to previous history of measles.
High rates of naturally acquired immunity have been reported
previously in Greece; in fact, they are expected since the
measles vaccine was introduced in 1978, while the 2-dose
MMR schedule was implemented in 1989.30 Several measles

outbreaks during the last 15 years in Greece have also con-
tributed to HCPs’ exposure to the wild type virus.4

Nevertheless, despite these high rates of naturally acquired
immunity, older HCPs had lower overall immunity than did
younger HCPs due to low vaccination rates. Missed opportu-
nities to be vaccinated during childhood might account for
this age-related immunity gap, which has also been reported
in other studies on HCPs’ vaccinations in Europe.7,24,31

The present study has identified likely determinants of no
vaccine uptake by HCPs. Sex did not play a significant role in
multivariate analysis. However, previously published evidence
is inconclusive regarding the role of sex in vaccine uptake, as
higher coverage rates have been observed among either
sex.5,32 However, profession, age, and workplace setting were
important determinants of HCPs’ vaccination coverage in the
present study. Paramedics and participants in other profes-
sional categories were more likely to not receive vaccines;
meanwhile, nurses were at a higher risk for not receiving the
influenza vaccine. These findings are consistent with previous
studies, which have reported higher vaccination rates among
physicians compared to other HCP groups.5,33–35

Regarding age, HCPs ≤45 years-old were at higher risk of
not being vaccinated against influenza; in contrast, older
HCPs were at higher risk of not being vaccinated against
measles and hepatitis B. These findings are consistent with

Figure 1. Vaccine uptake and overall protection against (a) influenza, (b) hepatitis B, and (c) measles among all healthcare professionals included in the present
study.
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the literature.16,18,36–39 Nevertheless, the described vaccination
patterns might also be attributed to the Greek national vacci-
nation guidelines, whereby influenza vaccination is recom-
mended for people aged >60 years or people with chronic
diseases; older HCPs are more likely to belong to either of
these categories. Concurrently, older HCPs might have missed
childhood vaccination programs for hepatitis B and measles.

There was substantial variability in vaccination uptake
among healthcare facilities. Hospital-based HCPs received
the influenza and measles vaccines less frequently; meanwhile,
primary care canters-based HCPs were more susceptible to
hepatitis B. These findings are consistent with previous stu-
dies, reporting higher rates of hepatitis B vaccination in HCPs
working in surgical departments or HCPs with frequent direct
contact with blood or other body secretions.5 The higher rates

of influenza vaccination uptake observed in primary care-
based HCPs are probably the result of decade-long continuous
efforts by the Greek Ministry of Health to reform primary
care services.40 In addition, a nationwide influenza vaccine
campaign has been rolled out during the last decade, includ-
ing communication with all primary healthcare centers and
free influenza vaccine to all HCPs at their workplace.40

Considerable differences in vaccination uptake rates were
noted among the staff of three included hospitals. For
example, among all hospitals, hospital A had the highest
while hospital B had the lowest influenza vaccination rates.
This finding might be attributed to the fact that, in hospital
A, additional interventions have been implemented locally;
specifically, a vaccination registry has been launched, which
sends regular reminders and makes specific recommenda-
tions regarding VPDs to susceptible HCPs. Moreover, wear-
ing a face mask during the flu season, was required for the
staff that refused influenza vaccination. Furthermore, hospi-
tal A was the smallest in the number of beds and personnel,
while hospital B was the largest, based on these metrics.
These factors might play a significant role in the effective-
ness of pro- vaccination measures; other factors might have
contributed to these substantial discrepancies and further
research is required to identify them.

However, these findings indicated that each facilitymight need
to develop and implement its own vaccination policies to increase
the vaccination uptake among its employees. The United States
Task Force onCommunity Preventive Services has recommended
a combination of widespread community-based interventions to
increase vaccine coverage in targeted populations.41 Further
research is required to evaluate the role of these recommendations
at different locations and investigate whether individualized inter-
ventions provide additional benefits over general measures tar-
geted at specific HCP groups and healthcare facility types.

Our study has several limitations. The majority of data
were self–reported, and vaccine uptake rates might have
been over- or underestimated, in particular, among older

Table 2. Vaccine uptake and overall protection for influenza, hepatitis B and measles in different categories of HCPs. Univariate analysis based on demographic and
other characteristics of HCPs.

Influenza Hepatitis B Measles

1-year
vaccine uptake p value

5-year
vaccine uptake p value

3 doses
vaccine uptake p value

2 doses
vaccine uptake* p value

Sex
Males 42.8% 16.7% 44.9% 33.1%
Females 32.2% p < .001 9.2% p < .001 61.3% p < .001 40.5% p .04

Age
≤45 years 30.8% 12.4% 66.0% 71.4%
>45 years 40.6% p < .001 16.5% p .011 59.0% p .013 13.3% p < .001

Profession
Physician 55.6% 23.5% 46.1% 40.6%
Nurse 29.1% 8.2% 74.5% 45.8%
Paramedical 32.1% 10.6% 45.7% 22.4%
Other 31.3% ap < .001 6.2% ap < .001 49.4% ap < .001 25.5% ap < .001

Workplace
Primary Care 48.0% 21.3% 47.5% 70.0%
All hospitals 33.1% p < .001 13.2% p < .001 63.1% p < .001 39.4% p < .001

Hospital
Hospital A 44.5% 28.6% 69.1% 83.3%
Hospital B 20.2% 6.1% 80.9% 39.2%
Hospital C 47.1% p < .001 11.3% p < .001 32.0% p < .001 27.4% p < .001

*The percentage of nonimmune HCPs that received the vaccine (without any history of illness or positive serology). Chi square test was performed. For different
professional categories two different analyses were conducted; either a) comparison among two groups: physicians compared to other professions or b)
comparison among “physicians and nurses” and “paramedical and others” HCPs.

Table 3. Risk factors for vaccine non – uptake among HCPs’ categories.

Vaccine non-uptake for* Odds ratio (95% CI) P

Influenza (2017–18 season)
Age ≤ 45 years 1.35 (1.08–1.66) 0.0071
Non–physician only 2.94 (2.09–4.12) 0.0001
Work in hospitals 1.39 (1.02–1.89) 0.035
Work in hospital B 3.56 (2.71–4.71) 0.0001

Influenza (last 5 years)
Non-physician only 2.67 (1.94–3.67) 0.0001
Work in hospitals 1.84 (1.36–2.48) 0.0001
Work in hospital B 6.41 (4.92–8.51) 0.0001

Measles †‡
Age >45 years 26.74 (17.41–41.06) 0.0001
Work in hospitals 59.16 (25.81–135.6) 0.0001

Hepatitis B‡
Age >45 years 1.36 (1.09-–1.70) 0.0071
Non–physician or nurse 1.75 (1.38–2.21) 0.0001
Work in primary care 1.52 (1.15-2.-1) 0.0027

*The dependent variables (no vaccination against influenza for either season
2017–2018 or the last five years, no hepatitis B vaccine uptake or no measles
vaccine uptake) were adjusted for sex, age (≤ 45 years old and >45 years old),
profession (physicians, nurses, paramedics, other) and workplace (either pri-
mary care centers or hospitals).

‡ No vaccine uptake of measles and hepatitis b was evaluated versus any dose
of vaccine uptake.

† Analysis of no measles vaccine uptake among the HCPs that reported to be
nonimmune to measles.
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participants who might be less likely to accurately recall their
vaccination status. However, the use of self-reported ques-
tionnaire-based data is a broadly accepted method in studies
assessing vaccine coverage of HCPs.42,43 In fact, self-reported
vaccination status has been reported to correlate with actual
vaccination status for influenza,42 as well as with hepatitis
B and measles seroprevalence.43 Nevertheless, self-reporting
of anti-HBs status might result in HCPs having assessed their
anti-HBs levels >2 months post-vaccination. As vaccine-
induced anti-HBs levels decrease over time, we cannot make
any correlations among anti-HBs and hepatitis B immunity.
A considerable portion of HCPs did not report their age, sex,
or profession and were excluded from univariate and multi-
variate analyses. A major strength of the present study is that
the questionnaire was distributed by an official health author-
ity and included a large number of HCPs based at 21 different
sites, including hospitals and primary care centers.

In conclusion, this study underscores that national recom-
mendations do not suffice and more robust measures are
required to increase vaccination uptake among HCPs.
Vaccination uptake rates may well vary and specific, quite
well defined groups of HCPs are more vulnerable. We suggest
that different vaccines might require individualized approach
to increase uptake based on age, profession, and working sites
of the HCPs; different healthcare facilities might also require
an individualized approach; since one size is unlikely to fit all.
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