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Abstract
Influenza is an acute respiratory disease caused by the influenza virus which often occurs in outbreaks and epidemics worldwide. The World Health 
Organization recommends annual vaccination of healthcare workers (HCWs) against influenza, because most of them are involved in the direct care 
of patients with a high risk of influenza-related complications. Given the significance of the disease burden, a targeted literature review was con-
ducted to assess issues related to influenza vaccination among HCWs. The primary aim of this review was to assess the incidence of influenza among 
medical personnel and healthcare-associated influenza, and to outline the benefits of influenza vaccination for patients and HCWs themselves. 
Vaccination of HCWs seems to be an important strategy for reducing the transmission of influenza from healthcare personnel to their patients and, 
therefore, for reducing patient morbidity and mortality, increasing patient safety, and reducing work absenteeism among HCWs. The benefits of 
influenza vaccination for their patients and for HCWs themselves are addressed in literature, but the evidence is mixed and often of low-quality. 
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INTRODUCTION
Influenza (flu) is an acute respiratory infection (ARI) of 
viral etiology, with a potentially severe and fatal course. 
It  mainly attacks the  upper respiratory tract and, less 
frequently, the  bronchopulmonary section  [1]. An un-
complicated influenza virus infection usually lasts about 
a  week and is characterized by a  typically sudden ap-
pearance of high fever, myalgia, headache, fatigue, non-
productive (dry) cough, sore throat and rhinitis. Most 
patients recover within 1–2 weeks, without the need for 
causal treatment or hospitalization [2]. However, influen-
za poses a serious threat for children, pregnant women, 
the  elderly, people with chronic diseases (such as lung 
diseases, diabetes, cardiovascular diseases, cancers), be-
cause in those groups the  influenza virus infection can 

lead to, among other things, exacerbation and/or seri-
ous complications of basic diseases, influenza-associat-
ed pneumonia or secondary bacterial pneumonia and 
death [3].
Influenza viruses are classified into 3 types:

	– type A – as a result of its antigenic variability (“anti-
genic drifts” or “antigenic shifts,” specific for influen-
za A virus), is the cause of large epidemics and pan-
demics, with a possible severe course of infection;

	– type B – causes local outbreaks;
	– type C – causes mild infections in children [1,3].

In the  countries of the  northern hemisphere, there is 
a seasonal increase in influenza cases between November 
and the end of March, with a peak in January–March [4]. 
The World Health Organization (WHO) estimates that up 
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related to influenza vaccination among medical staff. 
The primary aims of this review were:

	– to assess the  incidence of influenza among medical 
personnel,

	– to assess healthcare-associated influenza (HAI),
	– to outline the benefits of influenza vaccination for pa-

tients,
	– to outline the  benefits of influenza vaccination for 

HCWs.

METHODS
A targeted literature search of PubMed was conducted to 
assess the issues related to influenza vaccination among 
medical personnel using the following keywords: “influ-
enza,” “influenza vaccination,” “healthcare personnel,” 
“healthcare workers,” “healthcare facilities,” and “infec-
tion control.” Original peer-reviewed articles in English 
were used. No restriction was placed on the publication 
date of studies, and all relevant systematic reviews and 
meta-analyses were also included. The  reference lists 
of the studies included in this analysis were scanned in 
order to identify additional relevant papers.

RESULTS
Influenza and medical staff
Incidence of influenza among medical personnel
A systematic review and meta-analysis of the  incidence 
of influenza among medical personnel and other healthy 
adults by Kuster et  al.  [9] (58 245 participants in total; 
influenza seasons 1957–2009) suggest that medical per-
sonnel faces a higher risk of symptomatic influenza in-
fections (up to 2.5 times) compared to the  population 
of healthy adults working in establishments other than 
healthcare facilities. The  above study review estimates 
that up to 22% of HCWs (especially those not vaccinated 
against influenza) can have influenza every epidemic 
season. The  authors also attempt to explain the  higher 
rates of asymptomatic influenza infections among medi-

to 10% of adults and approx. 25% of children have influ-
enza, 3–5 million people develop a severe course of infec-
tion, and there are approx. 500 000 deaths from influenza, 
every year worldwide [2]. At the same time, the majority 
of deaths in industrialized countries affect people aged 
>65 years.
Influenza-related diseases pose a  significant challenge 
to public health, and have serious social and economic 
consequences (direct costs, including treatment-related 
costs and indirect costs, i.e.,  costs mainly arising from 
sickness absenteeism)  [5]. For example, according to 
the U.S. figures, the  total costs associated with seasonal 
influenza are estimated to be around USD 87 billion, of 
which approx. 10 billion are direct medical costs [6].
Due to rather unspecified flu symptoms, similar to 
the spectrum of cold symptoms, patients first seek medi-
cal care from primary care physicians. It  is this profes-
sional group of physicians that bears the  burden of in-
creased influenza incidence. Moreover, the patients visit 
them in the  symptomatic stage, i.e.,  in the  period of 
(peak) infectivity [7,8]. It is worth noting at this point that 
the possibility of transmission of the influenza virus may 
be bi-directional, i.e.,  there is a valid exposure of medi-
cal personnel (healthcare workers  [HCWs], healthcare 
personnel or healthcare professionals  [HCPs]) to an in-
fluenza virus from an infected patient, and physician-to-
patient transmission of the virus is also possible [9,10].
Many health organizations recommend annual influenza 
vaccination among HCWs because most of them are in-
volved in the  direct care of patients with a  high risk of 
influenza-related complications. Influenza vaccination is 
considered as a key element of control activities intended 
to prevent nosocomial (healthcare-associated) influenza 
transmission and, therefore, to reduce patient morbidity 
and mortality, to increase patient safety, and to reduce 
work absenteeism among HCWs [11]. Given the signifi-
cance of these recommendations, a  targeted literature 
review was conducted to provide a holistic view of issues 
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as protective masks and hand hygiene, which have been 
associated with a reduced risk of serologically confirmed 
influenza infection.

Presenteeism associated with ILIs among medical personnel
Results of various studies directly show that a large group 
of physicians (even >75% [15]) admit that they perform 
their professional duties while having symptoms of upper 
respiratory tract infections (the so-called presentee-
ism)  [11,16,17]. For example, according to the  results 
of an American survey (involving 1914 HCWs; the  in-
fluenza season 2014–2015), 41.4% of the  respondents 
reported being present at work with influenza-like symp-
toms (a median of 3 days), while pharmacists and physi-
cians were the ones who most commonly reported being 
present at work when sick (67.2% and 63.2%, respec-
tively) [18]. In this way, medical personnel can introduce 
the influenza virus and perpetuate its transmission, put-
ting patients at risk [11].

Influenza related to healthcare
Incidence of influenza related to healthcare
The phenomenon of HAI is becoming increasingly im-
portant in literature. Although hospital influenza epi-
demics occur in almost all types of wards and have signif-
icant consequences for patients and hospitals, the source 
of infection is often unknown [10]. Given, among other 
things, the lack of standardized diagnostic methods and, 
above all, the absence of routine epidemiological surveil-
lance, comprehensive estimates of the occurrence of this 
phenomenon are impossible. For example, according to 
the  Canadian Nosocomial Infection Surveillance Pro-
gram (CNISP) of 2006–2012, almost 20% of laboratory-
confirmed influenza infections among hospitalized adult 
patients were classified as healthcare-related (HAI was 
recorded if the symptoms appearing in an infection were 
equal to or greater than those occurring 96  h after ad-
mission or less than 96 h if the patient was (re)admitted 

cal personnel in comparison with other healthy non-HC-
Ws, and they hypothesize that those HCWs who are more 
exposed to influenza infections (admission of/contact 
with symptomatic patients during the  infection season 
and/or post-vaccination exposure) develop more effective 
immunity mechanisms that reduce the severity of infec-
tion symptoms.
This problem was pointed out already in the 1990s: accord-
ing to an English study conducted among hospital workers 
who were found to have serological signs of a past influ-
enza virus infection (23.2% of the total number of 518 an-
alyzed workers; the epidemic season 1993–1994), 59% of 
them did not remember the fact of having had influenza, 
and 28% of them did not remember airway infections at 
all [12]. On the other hand, in a German study (involving 
677 participants; the epidemic season 2014–2015), 24% of 
hospital staff reported the occurrence of ARI during the 
infection period (83% reported coughing), with 9% of the 
staff reporting a likely influenza infection (defined as fever 
≥38.5°C and a  sudden appearance of symptoms)  [13]. 
Interestingly, the above-mentioned study did not demon-
strate a statistical relationship between the reported prob-
able influenza infection and immunization status (a pos-
sible selection bias). Another interesting report is the 
analysis of medical staff of the emergency room and the 
operating room (117 staff members in total) during the in-
fluenza A(H1N1)pdm09 pandemic season, whose results 
revealed that a total of 29% of staff members showed sero
conversion in anti-hemagglutinin antibodies  [14]. Sero-
conversion concerned 36.8% of the emergency room staff 
and 14.6% of the operating room staff, so the risk of se-
rologically confirmed influenza infection was 3.4 times 
higher for the emergency room staff. In addition, also in 
their case, higher (nearly twice as high) antibody titers 
were observed. About one-third of the seropositive people 
(35.3%) did not develop symptoms of influenza-like ill-
ness (ILI). The  above-mentioned study has re-evaluated 
the usefulness of the existing prevention measures, such 
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sible for nosocomial influenza outbreaks, which refuted 
the hypothesis of outbreaks caused by a single influenza 
strain transmitted within the healthcare facility. The same 
authors also noticed that non‑vaccinated HCWs could 
play a key role in perpetuating the outbreaks. The authors 
pointed to the need for research to estimate the burden of 
ARIs, and especially influenza, in the HCWs group and 
to determine their role in the transmission of healthcare-
associated respiratory infections  [9,13,20]. Therefore, it 
seems to be of value to undertake a cross-sectional and, 
above all, prospective/longitudinal study to determine 
the prevalence (detectability) of the microbiological pres-
ence of the  influenza virus in HCWs during the  epide-
miological season, and to correlate the findings with the 
actual vaccination status and clinical symptoms.

Influenza vaccination of medical personnel – 
benefits for patients
It is widely believed that vaccinations of medical person-
nel are beneficial to patients and it is worth noting that 
over 30 years ago the American Advisory Committee on 
Immunization Practices (ACIP) recommended annual 
influenza vaccination for those HCPs who cared for high-

after discharge or transfer from another facility) [19]. It is 
worth noting that systematic laboratory epidemiologi-
cal surveillance, independent of the definition of a clini-
cal (symptomatic) case, would also allow the  recording 
of asymptomatic cases (the percentage of people with 
asymptomatic influenza virus infection is estimated 
at 28–59% [10]).

Influenza related to healthcare – the role of healthcare personnel
Although the published data support the hypothesis that 
healthcare personnel may serve as a vector for the spread 
of influenza among hospitalized patients, resulting in 
a variety of negative effects, including increased costs of 
hospital care [10], there are debatable data on the impact 
of HCW vaccination against influenza on reducing the in-
cidence of influenza among patients  [20]. The  authors 
draw attention to the complexity of determinants of nos-
ocomial infections (Figure 1).
An interesting observation was described by Pagani 
et al.  [21] during a hospital influenza epidemic (a geri-
atric care hospital in Switzerland, the  infection season 
2011–2012). Namely, a  genetic analysis demonstrated 
that multiple community strains of the virus were respon-

II. Influenza virus 
characteristics

virulence, infective dose

III. Environmental factors
infection control practices, ward layout, frequency of patient-to-patient 

and visitor-to-patient contacts, level of patient turnover

I. Individual factors
immune status, comorbidity

IV. Helthcare workers-related factors
immune status, viral shedding (asymptomatic vs. symptomatic 

transmission), frequency of physician-to-patient contacts,  
infection control practices

Figure 1. Factors affecting nosocomial influenza infections (authors’ own analysis)
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Vaccination efficacy (VE) against clinically suspected in-
fluenza, in accordance with the  so-called principle of di-
lution, was naturally lower in both groups, reaching up to 
approx. 50% for the HCWs group and up to approx. 20% for 
the group of healthy adults (confirmation of influenza etiol-
ogy is obtained within a broad range from approx. 23% [33] 
to approx. 51%  [34] of ILIs). Despite the  above data, the 
benefits for patients deriving from influenza vaccination of 
medical personnel are still ambiguous and inconsistent in 
literature, and are still widely debated [20,32].

Criticism of the mandatory vaccination policy
The most recent literature also criticizes the  policy of 
mandatory vaccinations among medical personnel (USA, 
Canada), pointing to the lack of reliable empirical evidence 
on the real benefits for patients. The strongest criticism is 
revealed in the paper concerning cluster randomized con-
trolled trials conducted in LTCFs [35]: their results served 
as an input for developing the rules for mandatory influ-
enza vaccinations among HCWs in the USA. The authors 
claimed that the  provided benefits for patients resulting 
from HCW vaccination were mathematically impossible 
(e.g., the results reported did not comply with the princi-
ple of dilution) and they estimated that the number needed 
to vaccinate (NNV) should be at least 6000‒32 000 HCWs 
to prevent 1 patient death [35]. However, the authors of 
the UK literature review dated 2016, quoting the authors 
who had reported no benefits or a likely protective effect 
of healthcare personnel vaccination for patients, ultimate-
ly concluded that it might be postulated that vaccinating 
HCWs with an effective vaccine was very likely to reduce 
the transmission of influenza onto patients [32].

Influenza vaccination of medical personnel – 
individual benefits
The individual vaccination benefits for medical person-
nel are not so well-documented, although the  stud-
ies carried out so far have shown a  (slight) decrease in 

risk patients and, as such, should be considered as a res-
ervoir of infection, capable of transmitting influenza to 
patients  [15]. Therefore, preventive vaccination against 
influenza should be viewed not only as part of medical 
personnel vaccination but also as a practice that has an 
ethical and moral dimension. It is proposed that the per-
centage of vaccinated staff should be taken into account 
as one of the parameters of the safety of medical facilities 
and quality of medical care [11].
The results of the  studies carried out so far show that 
long-term care facilities (LTCFs) with higher influenza 
vaccination rates among residents and staff have reported 
lower influenza incidence [22]. Influenza vaccination of 
medical personnel can also reduce the overall mortality 
rate in older patients in LTCFs, although more research 
and analysis of this relationship are advisable  [23–28]. 
The  authors of a  comprehensive review dated 2019 be-
lieved that there was strong evidence showing a benefit 
of HCW vaccinations to patients, at least for all-cause 
mortality [20]. In turn, a study in a hospital with an on-
cological profile (a 8-year observation) showed directly 
that an increase in HCW vaccination rates (from 56% 
in 2006–2007 to 94% in 2013–2014) was significantly as-
sociated with a decreased percentage of nosocomial influ-
enza infections [29]. A similar effect was observed in a fa-
cility in South Carolina in the USA (an increase in HCW 
vaccination rates from 4% to 67% in 1987–2000) [30].
It is worth quoting here interesting results of the analysis 
of comparing the effectiveness of influenza vaccination of 
medical personnel and hospital patients, where the adjust-
ed value was 89% among HCWs and 42% among patients 
(twice less effective) [31]. The results may explain the pro-
tective effect of vaccinated HCPs on patients for whom 
influenza vaccination may be less effective (the so-called 
cocoon strategy). The authors of the British literature review 
also reported the possible effectiveness of influenza vaccina-
tion against laboratory-confirmed influenza among medi-
cal personnel at 88% and healthy adults at approx. 60% [32]. 
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research designs and a poor quality of most evidence do 
not allow universal and unambiguous conclusions to be 
drawn for policy makers or healthcare managers. There-
fore, poor implementation and low acceptance of the cur-
rent recommendations for annual influenza vaccination, 
both among healthcare personnel and the general popu-
lation, are hardly surprising [20].
Globally, it is estimated that the HCW influenza vaccina-
tion rates range 2–44% and the recommended optimal in-
fluenza vaccination coverage rate for medical personnel to 
protect patients is approx. 90% [42]. However, according 
to Jenkin et al. [20], influenza virus infections are likely 
to remain among the  major methodological challenges 
for scientists (e.g.,  the  influenza burden on the  popula-
tion and the infectivity of virus strains change every year, 
also spatially) to obtain high-quality conclusive data on 
the benefits of influenza vaccination among HCWs.
The current knowledge base needs to be supplemented. 
It  is still unclear whether influenza vaccination may be 
able to fully block the chain of transmission, or whether 
it simply reduces the severity of the disease in vaccinated 
subjects. The differences may lie in the selection or, more 
precisely, in how the vaccine works. For instance, an in-
activated influenza vaccine (IIV) leads to the production 
of neutralizing serum antibodies (relatively narrow and 
strain-specific response) while immunization with live 
attenuated influenza vaccine (LAIV; mucosal admin-
istration) results in the  production of both serum and 
mucosal antibodies (a broader and potentially more 
prolonged response) [43]. A very high efficacy in block-
ing the  horizontal transmission of the  influenza virus 
by LAIV is confirmed by animal studies, although im-
munization with whole, killed influenza virus reduced 
the  viral load after the  challenge and partially reduced 
the number of secondary transmission cases [44]. Worth 
noting is the  fact that IIVs are commonly used: for in-
stance, they represented 89.6% of global production of 
seasonal influenza vaccines in 2019 while LAIV account-

the  number of days of sickness absenteeism  [36,37] 
(by approx. 0.5 days [32,38]) and a reduction in the risk of 
influenza virus infection [9,37]. The authors of the 2011 
review suggested that the  only statistically significant 
result in the review was that influenza vaccination could, 
to some extent, reduce the  incidence of laboratory-con-
firmed influenza infection among HCWs [39]. The authors 
of the UK literature review reported that a NNV to prevent 
1 case of influenza among HCWs is around 40 [32]. Other 
data from the  UK study suggest that a  10% increase in 
the HCW vaccination rate may be associated with a 10% 
decrease in sickness absenteeism [40].
In turn, the  authors of the  2019 review concluded that 
the evidence for most issues related to HCW vaccinations 
(risk of influenza and transmission of infections from 
HCWs to patients, the  benefits of HCW vaccination) is 
mixed and often of low-quality  [20]. They also indicat-
ed that there is significant heterogeneity in the  design 
of existing studies, which makes them difficult to com-
pare. At the same time, they concluded that, regardless of 
the above limitations, most studies suggest that the vacci-
nation of HCWs against influenza is an important policy 
for both medical personnel and patients.

DISCUSSION
The fact that influenza virus infections continue to be 
a  serious phenomenon is confirmed, for example, by 
the great Spanish influenza (1918), the “Asian” or Hong-
Kong pandemics in 1957 and 1968 [1,2], and the recent 
A(H1N1)pdm09 swine flu pandemic in the  2009–2010 
season [3]. Annual preventive vaccination remains a key 
tool for influenza prevention. In  the  current era of evi-
dence-based medicine, both HCPs and the general public 
expect clear evidence of the  recommended wide use of 
influenza vaccination. In  recent years, several compre-
hensive literature reviews have attempted to rigorously 
analyze various aspects related to influenza vaccination, 
including among HCWs [9,20,32,41]. The wide variety of 
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	– HCWs are a professional group that is particularly at 
risk of continued work during infection;

	– there is sufficient data to conclude that influenza vac-
cines are effective (moderate effectiveness: the  me-
ta-analysis of 2013 concerning VE depending on 
the  match between their antigenic composition and 
circulating strains in a  particular influenza epidemic  
season showed that a  trivalent inactivated vaccine; 
[currently the  use of a  quadrivalent influenza vac-
cine is recommended] ensured protection both in 
mismatches  [9 randomized clinical trials: VE 52%], 
and matches  [8 randomized clinical trials: VE 65%] 
of the  antigenic composition of formulations among 
adults [48]) and safe (the authors of Cochrane’s litera-
ture review did not find any evidence of an association 
between influenza vaccination and serious adverse 
events in healthy adults [49]);

	– HCWs can participate in the transmission of influenza 
events;

	– there are strong signals that HCW influenza vaccina-
tion protects patients, especially with regard to mor-
tality [20].

As other authors further point out, vaccination becomes 
the  primary strategy that will protect patients if HCWs 
are indeed at a particularly high risk of asymptomatic in-
fluenza infection [9]. It appears, therefore, that the above 
data justify all efforts to increase influenza vaccination 
rates among HCWs.

The role of occupational physicians
Interventions that promote vaccination should take into 
account both the individual beliefs of workers (the health 
belief model) and the  socio-cultural and organizational 
context of the facilities where they are implemented (the 
socio-ecological model) [20]. It is also worth remember-
ing that those interventions that are well-established in 
the  context of the  health belief model may sometimes 
encounter (unexpected) resistance arising from socio-

ed for 5.0% [45]. The influenza virus triggers a very com-
plex immune response and the  role of mucosal immu-
nity is currently the subject of ever more wide-ranging 
research and debate.
An effective surveillance and control strategy for in-
fluenza infection also depends on reliable estimates of 
the  asymptomatic rate and the  contribution of asymp-
tomatic individuals to the  influenza virus transmission 
chain. Although microbiological studies have shown that 
the intensity of influenza virus shedding is directly cor-
related with the severity of infection symptoms [7,8,46], 
virus shedding also occurs in asymptomatic individuals. 
Influenza virus is detectable in the upper respiratory tract 
of infected individuals up to several days before the onset 
of symptoms, as well as in individuals without clinical 
symptoms of influenza or ILI  [8,46]. For example, in 
a systematic review and meta-analysis of 55 studies with 
laboratory-confirmed influenza cases, the  frequency of 
asymptomatic influenza infection ranged 5.2–35.5% [47], 
although some authors reported a value of 28–59% [10].
There is an ongoing debate in literature about the  role 
of these individuals in transmission, i.e.,  whether virus 
shedding and spread occurs beyond the nasopharynx if 
no symptoms are present [11]. In consequence, physical 
preventive measures based on symptoms only (wearing 
masks, washing and disinfecting hands, keeping a  dis-
tance) may not be sufficient, whereas an epidemic may 
be controlled more effectively through general preventive 
measures, including influenza vaccinations  [8]. There-
fore, further studies are needed regarding the impact of 
influenza vaccination, among other things, on mucosal 
immunity and the frequency of asymptomatic influenza 
infections, and on the role of asymptomatic individuals, 
including medical personnel, in the infection  transmis-
sion chain.
Nevertheless, so far it can be stated that:

	– influenza among HCWs and HAI is a  recognized 
problem;
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enza vaccination for HCWs [53], whereas in the  Italian 
study 95.6% described themselves as somewhat favorable 
toward vaccinations, with 68.5% being somewhat favor-
able towards influenza vaccination [52].
The authors conclude that there is ample evidence that 
greater awareness (higher levels of knowledge) and great-
er confidence in vaccines increase the willingness to vacci-
nate which, in the case of occupational physicians, would 
entail their greater willingness to perform and promote 
vaccination in the workplace [52]. Therefore, any educa-
tional interventions should involve not only medical staff, 
i.e., employees who are the main recipients of vaccination 
programs, but also the implementers, i.e., the medical staff 
who are members of the occupational health team. These 
interventions should aim to correct potential misconcep-
tions and to shape pro-vaccination attitudes, including to-
wards influenza vaccination, as knowledge and attitudes 
are important predictors of recommending vaccination.

Medical personnel
as an authority in health choices
in the context of universal influenza vaccination
The secondary aspect in these considerations is the  im-
portance and impact of HCW influenza vaccination on 
the  behavior and attitudes of the  general population 
in  the context of widespread influenza vaccination. De-
spite the  proven beneficial effects of influenza vaccina-
tion, the vaccination rates in the general population are 
very variable in different areas of the world. For example, 
the rate for Poland is extremely low at around 3.5% (data 
regarding 2008–2018 [4]). The health choices in the Eu-
ro-American cultures are increasingly based on scientific 
knowledge, and medical personnel, as a group perceived 
as trustworthy due to their high level of competence and 
professional experience, can have a  positive impact on 
health behavior. Primary healthcare staff, especially 
family doctors, should play a  central role in preventive 
interventions, including the promotion of preventive vac-

cultural and organizational contexts in which they are 
implemented. Moreover, the larger the facility and, thus, 
the more numerous the staff, the more resources and ef-
forts are required for promotional and educational activi-
ties in order to create conducive conditions for vaccina-
tion (e.g.,  a  well‑planned and organized immunization 
program, adequate time for performing the vaccination 
and efforts to ensure availability of vaccines) [50].
At this point, the  important role of occupational physi-
cians in promoting influenza vaccination for medical per-
sonnel in the workplace comes to the fore. For example, 
in a 10-year observation in the USA on the effectiveness 
of interventions to increase influenza vaccination cover-
age, hospital facilities with staff vaccination rates exceed-
ing 80% were small rural hospitals or hospitals with lim-
ited staff counts (308–2092 people), whereas the  lowest 
vaccination rate was recorded in the  largest academic 
hospital with more than 8700 employees [51]. However, 
it should be noted that during the  last year of observa-
tion, >5300 employees of the aforementioned academic 
hospital were vaccinated, and this number was higher 
than the total number of employees vaccinated in 5 other 
(smaller) hospitals.
Apart from the organizational context, the individual be-
liefs and the level of knowledge of occupational physicians 
themselves may also play an important role for the vacci-
nation rates of medical staff. For example, in an Italian 
study of 92 occupational physicians (the percentage of 
those vaccinated against influenza was 46.7% in the infec-
tion season 2014–2015), 23.9% questioned the efficiency 
of vaccines and almost 20% of them incorrectly declared 
that vaccines may be causatively related to diabetes mel-
litus or autism [52]. Similarly, German data reported that 
in a group of 135 occupational physicians, 16.3% did not 
deny that vaccination could trigger diseases such as dia-
betes or autism [53]. Nevertheless, 88.9% of physicians in 
the  German study were strongly or completely in favor 
of vaccination, and 98.5% of them recommended influ-
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of the population would be achieved if at least 66.6% of 
the population were vaccinated [59]. Given the fact that 
influenza vaccination can reduce the percentage of influ-
enza virus infections among healthcare personnel [9,39] 

and, to some extent, lower sickness absenteeism [32,36–
38], CDC experts believe it is also recommended to pro-
tect as many HCWs as possible against influenza before 
the coming infection season [58].
The current epidemiological situation has highlighted 
the  need to optimize universal influenza vaccination. 
The  authors indicate that, in the  face of a  dramatically 
increased demand for influenza vaccines, the technologi-
cal barrier of manufacturing efficiency, regulated, among 
other things, by the availability of substrates, has become 
particularly visible  [60]. When talking about produc-
tion limitations, the  authors primarily highlight factors 
such as dependence on the  availability of embryonated 
chicken eggs since both seasonal IIV and LAIV are egg-
based (84.5% of global production capacity; cell culture 
is an alternative substrate for production, accounting 
for the  remaining 15.5%)  [45]. Even in periods of typi-
cal demand for vaccine preparations, production may be 
compromised, e.g., due to avian influenza and the result-
ing reduced supply of chicken eggs [60]. Another limita-
tion is the relatively time-consuming production period, 
i.e.,  annual vaccine formulation forecasts are prepared 
months before the onset of the influenza season in order 
to include all stages of vaccine production and distribu-
tion, which poses the risk of poor matching between vac-
cine strains and strains circulating in a particular epide-
miological season [45,60].
In view of the possible limited supply of vaccine prepa-
rations, it is reasonable to select specific groups from 
the general population, as well as from the HCW popula-
tion, to receive influenza vaccination as a priority. In par-
ticular, these would be individuals with an increased risk 
of severe course of influenza and/or development of com-
plications (i.e.,  children, pregnant women, the  elderly, 

cination, as they are perfectly placed to clarify patients’ 
concerns and find ways to explain the benefits of vacci-
nation to them [54]. For example, in a survey conducted 
in 5 European populations in 2007–2008, advice from 
a family doctor was the most effective factor (58.6%) for 
vaccination in all countries [55].
It is also worth remembering that the  advice and care 
provided by doctors to their patients is also influenced by 
their personal behavior and pro-health attitudes. Studies 
confirm that a  higher percentage of patients receive an 
influenza vaccine if their doctor has also been vaccinat-
ed [56]. However, since some HCWs are not vaccinated, 
there is a real concern and risk that hesitant HCWs may 
spread the concern about vaccines to the general popu-
lation, less frequently recommend vaccination to their 
patients, as well as reduce confidence in vaccination 
and, consequently, patient acceptance [54]. This is, there-
fore, another argument in favor of the efforts to increase 
the influenza vaccination rates among HCWs.

Influenza vaccination and COVID-19
It should be remembered that, in the era of the COVID-19 
pandemic, infection by 1 pathogen does not rule out 
the possibility of co-infection by another one, including 
the influenza virus [57]. While influenza vaccination has 
variable and moderate efficacy, given the current epide-
miological situation, it seems appropriate to make every 
effort to reduce the burden of influenza virus-induced in-
fections on the healthcare system by carrying out univer-
sal (population-based) influenza vaccinations. Experts 
from the  Centers for Disease Control and Prevention 
(CDC) believe that influenza vaccination in the era of the 
COVID-19 pandemic should not only decrease the  in-
cidence of influenza, but also help protect potentially 
limited healthcare resources [58]. In turn, other authors 
calculate that assuming a 50% effectiveness of the influ-
enza vaccine and an average value of Basic Reproduction 
Number (R0) of the influenza virus at 1.5, herd immunity 
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man Influenza: A  Review of Volunteer Challenge Studies. 
Am J Epidemiol. 2008;167(7):775–85, https://​doi.​org/​10.​
1093/​aje/kwm375.

8.	Ip DKM, Lau LLH, Chan K-H, Fang VJ, Leung GM, Peiris MJS, 
et al. The Dynamic Relationship Between Clinical Symptom-
atology and Viral Shedding in Naturally Acquired Seasonal 
and Pandemic Influenza Virus Infections. Clin Infect Dis. 
2016;62(4):431–7, https://doi.org/10.1093/cid/civ909.

9.	Kuster SP, Shah PS, Coleman BL, Lam P-P, Tong A, Worms-
becker A, et al. Incidence of influenza in healthy adults and 
healthcare workers: a systematic review and meta-analysis. 
PLoS One. 2011;6(10):e26239, https://doi.org/​10.​1371/​jour​
nal.​pone.0026239.

10.	Voirin  N, Barret  B, Metzger M-H, Vanhems  P. Hospital-
acquired influenza: a synthesis using the Outbreak Reports 
and Intervention Studies of Nosocomial Infection (ORION) 
statement. J Hosp Infect. 2009;71(1):1–14, https://doi.​org/​
10.​1016/j.jhin.2008.08.013.

11.	Perl TM, Talbot TR. Universal Influenza Vaccination Among 
Healthcare Personnel: Yes We Should. Open Forum Infect 
Dis. 2019;6(4):ofz096, https://doi.org/10.1093/ofid/ofz096.

12.	Elder AG, O’Donnell B, McCruden EAB, Symington IS, Car-
man  WF. Incidence and recall of influenza in a  cohort of 
Glasgow healthcare workers during the  1993-4 epidemic: 
results of serum testing and questionnaire. BMJ. 1996;​313​
(7067):​1241–2, https://doi.org/10.1136/​bmj.​313.​7067.​1241.

13.	Hagemeister MH, Stock NK, Ludwig T, Heuschmann P, Vo-
gel U. Self-reported influenza vaccination rates and attitudes 
towards vaccination among health care workers: results of 
a  survey in a  German university hospital. Public Health. 
2018;​154:​102–9, https://doi.org/10.1016/j.​puhe.​2017.​10.​027.

14.	Sandoval C, Barrera A, Ferrés M, Cerda J, Retamal J, García-
Sastre A, et al. Infection in Health Personnel with High and 
Low Levels of Exposure in a Hospital Setting during the H1N1 
2009 Influenza A Pandemic. PLoS One. 2016;11(1):e0147271, 
https://​doi.​org/​10.1371/journal.pone.0147271.

people with chronic diseases, e.g., lung diseases, diabetes, 
cardiovascular diseases, cancers) and all frontline HCPs 
who directly provide services to patients at a high risk of 
influenza-related complications [58].

CONCLUSIONS
The available data show that influenza, including HAI, is 
a recognized problem and that influenza vaccines are safe 
and effective. Influenza vaccination can reduce influenza 
virus infections among HCWs and the  number of sick 
leave days taken by workers. The benefits of HCW influen-
za vaccination for patients are still inconsistent and widely 
discussed. Given the  safety, effectiveness and other pos-
sible benefits of influenza vaccines, all efforts to increase 
influenza vaccination rates among HCWs are reasonable, 
especially in the era of the COVID-19 pandemic.
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