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Abstract: Vaccination attitudes among healthcare workers (HCWs) is a vital factor for
measuring their level of vaccination uptake and intention to recommend vaccinations
to their patients. To our knowledge, no study has been conducted in South Africa to
assess hesitancy to influenza vaccines among HCWs. We used questionnaire adapted
from Betsch and colleagues to conduct an online and face-to-face cross-sectional study
among HCWs at the start of COVID-19 vaccine roll-out prior to the flu season. Main
outcome was influenza vaccine hesitancy. We used multivariate logistic regression to
assess predictors of influenza vaccine hesitancy. Of 401 participants, 64.5% were
women, 49.2% nurses, and 12.5% physicians. A total of 54.9% were willing to accept
vaccination, 20.4% were undecided, and 24.7% intended to refuse. Older participants
above 17-25 years and physicians were likely to receive the vaccine. Key predictors of
vaccine acceptance were confidence in the effectiveness, consideration of benefits and
risks, and willingness to be vaccinated to protect others. Influenza vaccine hesitancy
was highest in those who did not trust that influenza vaccines are safe. For future flu
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seasons, tailored education programs targeting younger HCWs and more infor-
mation about the composition of flu vaccines would be vital to improve vaccine up-
take.

Keywords: Influenza vaccines; Vaccine hesitancy; Healthcare workers (HCWs); South
Africa

1. Introduction

Influenza, also known as flu, is an acute respiratory infection that is
highly contagious and considered one of the most challenging public health
problems worldwide (1, 2). It may range from mild to severe illness causing
hospitalizations and deaths mainly among high-risk groups (1). Seasonal in-
fluenza causes an estimated 3 to 5 million cases of severe illness and between
250,000 to 500,000 deaths worldwide every year (1). Most often, deaths asso-
ciated with influenza occur among the most vulnerable individuals includ-
ing young children, elderly, and chronically ill patients (1). Despite the se-
verity of influenza, there are safe vaccines available albeit a low uptake (hes-
itancy) among specific risk groups resulting in the high burden of flu pan-
demic. Healthcare workers (HCWs) are at regular contact with ill patients
and are therefore at a higher risk of contacting the influenza virus and may
also transmit the disease to their patients. As such, HCWs infections may be
a source of nosocomial outbreaks, with an increased risk of mortality among
immunocompromised, hospitalized and high-risk patients they care for (3,
4). Further, influenza infection among health professionals is associated with
a high economic burden and is mainly related to absenteeism (5).

Given the aforementioned reasons, the World Health Organization
(WHO) and the U.S. Advisory Committee on Immunization Practices (ACIP)
recommended annual vaccination of HCWs (6, 7) with influenza vaccines.
Despite these recommendations and reported efficacy of HCWs influenza
vaccination in reducing sickness, absenteeism rates mostly in the high-in-
come parts of the world (8, 9), with annual vaccination rates varying between
44% and 54% in UK (8). Vaccine coverage among healthcare professionals
remains low mainly in low- and middle-income countries (10, 11), with less
than half that had received the influenza vaccine at least once in their lives
and only 15.3% that were vaccinated in the 2018-2019 flu season in Tunisia
(11). It is critical to understand barriers to influenza vaccination or hesitancy,
and to find better ways to improve influenza vaccine uptake in this group as
they are in the front line (12).

There are reports showing that influenza vaccination does not only pro-
tect against influenza but also reduces the risk of COVID-19 infection, sug-
gesting immune cross-protection between influenza vaccination and
COVID-19 to an extent (13-15). Therefore, increase HCWs flu vaccination,
may provide some benefits, especially during this period of relatively high
vaccine hesitancy towards COVID-19 vaccination and especially among
HCWs (16). Thus, it is critical to understand the behaviour of HCWs towards
flu vaccination. Hence, as an implementation research project on influenza
vaccination among HCWs, we sought to find out if HCWs would take the
influenza vaccine during the next flu season as the study was conceived in
March when the flu season in South Africa was approaching (usually in win-
ter between May and August) (17, 18).

Vaccine hesitancy has been described by the Strategic Advisory Group
of Experts on Immunization (SAGE) as a motivational state of being con-
flicted about, or opposed to, getting vaccinated, including intentions and
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willingness (19). Vaccine hesitancy is a complex and context-specific issue
and may vary across time, place, and type of vaccines (20). There are specific
characteristics that should be considered when looking at influenza vaccine
hesitancy. Influenza vaccine effectiveness varies yearly and is sometime de-
scribed as too low (20); there are influenza-specific myths (e.g., the flu shot
can cause the flu (21)); it is required yearly; and in most countries it is recom-
mended for specific risk groups only. Influenza vaccine hesitancy does have
unique features that requires further investigations to gain specific under-
standing of the phenomenon.

There are limited number of studies on vaccine hesitancy especially re-
garding influenza vaccine among HCWs conducted in low- and middle-in-
come countries (22). To our knowledge, no study has been conducted in
South Africa to assess acceptance and hesitancy of the influenza vaccine
among HCWs. In this study, we aimed to understand the extent and the ma-
jor contributors to influenza vaccine acceptance and hesitancy among HCWs
in Cape Town. Findings would be vital to understand the bigger picture of
the level of influenza vaccine acceptance and hesitancy among HCWs in
South Africa as a whole.

2. Materials and methods
2.1. Study design and setting

The study was a cross sectional survey of HCWs working in healthcare
settings in Cape Town, South Africa. Participants were HCWs from both pri-
vate and government facilities that were eligible, and participation was on
voluntary basis. The sample size was estimated at 300 participants based on
best practice recommendations for exploratory factor analyses and scale val-
idation published by Betsch and colleagues in 2020 (23). This sample size of
300 was enough to allow for detection of a reasonable correlation (r=0.2) with
about 95% power (23). To assess the psychological antecedents of influenza
vaccination in our study, we performed a qualitative assessment of confi-
dence, complacency, constraints, calculated risk and collective responsibility
as determinants of influenza vaccine hesitancy amongst HCWs as previously
described by Bestch and colleagues (23-25).

2.2. Ethical consideration

The study was approved by the Human Research Ethics Committee of
the University of Cape Town (HREC: 858/2020), and permission was granted
to access health facilities in Cape Town by the Western Cape Provincial Gov-
ernment Department of Health (WC_202101_014). In addition, permission
was granted by the respective healthcare facilities managers for data to be
collected. Ethical principles were adhered to, including HCW’s informed
consent, anonymity, and confidentiality.

2.3. Data collection and management

Data collection started prior to the preceding flu season and coincided
with the start of the COVID-19 vaccination rollout among HCWs in South
Africa. Participants were enrolled between 15 March and 27 May 2021. Re-
cruitment of participants and study data were collected either through hard
copy questionnaires handed to the healthcare facilities, or using online form
on Research Electronic Data Capture software tools (REDCap; Vanderbilt
University, Nashville, TN, USA) (26-28) hosted at the University of Cape
Town server sent through a link to HCWs e-mails or HCWs WhatsApp chat
groups. Once completed electronically, data was directly captured and
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stored on REDCap. Data completed on hard copies was captured and veri-
fied on the REDCap platform by two researchers. The survey instrument var-
iables included sociodemographic characteristics, as well as attitudes, and
behaviors of HCWs towards influenza vaccines. Information on sociodemo-
graphic characteristics included date of birth, age, gender, education,
healthcare workers role, religion, and personal income.

Regarding contributors to influenza vaccine hesitancy in HCWs, this
study adapted 15 questions published by Betsch and colleagues in 2018 (29)
on five psychological antecedents of vaccinations namely constraints, confi-
dence, calculation of risk, complacency, and collective responsibility (29),
and further contextualized in our setting. In addition, questions were asked
regarding HCWs religion being compatible with influenza vaccination. The
detailed questionnaire employed in the study can be seen in our previous
publication (16), and participants had to sign consent before attempting the
questionnaires either as hard copies or an online form.

2.4. Description of variables

The explanatory variables consisted of 23 questions or statements (six
on sociodemographic characteristics and 17 on attitudes toward influenza
vaccination).

We treated the sociodemographic variables as follows; age transformed
from a numeric to a categorical variable (17-24, 25-34, 35-44, 45-54, 55+) to be
able to examine differences between specific age groups. We grouped
healthcare worker roles into administrative support and clinical researchers,
nurse, physician, and other HCWs to reflect the risk related to the function.
We also stratified highest educational attainment into three categories: below
high school, high school graduate, and University (from Bachelor to PhD).
We also grouped religion into Christian, Muslim, other religions (African
Spirituality, Hindu, Buddhist, Jewish, etc.), and none. For personal income
per month, categories included less than 10,000.00 Rand, between 10,000.00
and 50,000.00 Rand, and more than 50,000.00 Rand. The current exchange
rate is One United States Dollar to 14 South African Rands.

Each of the 17 vaccine attitude statements had seven response options:
1 for strongly disagree, 2 for moderately disagree, 3 for slightly disagree, 4
for neutral, 5 for slightly agree, 6 for moderately agree, and 7 for strongly
agree. We shortened these to three responses as follows: 1 to 3 were categorized
as “no”, 4 as “neutral”, and 5 to 7 as “yes”.

Our outcome variable was the intention to receive a dose of influenza
vaccine. This was measured in the questionnaire by the statement “During
the next influenza season, I will take the influenza vaccine”. This statement
had seven response options: 1 for strongly disagree, 2 for moderately disa-
gree, 3 for slightly disagree, 4 for neutral, 5 for slightly agree, 6 for moder-
ately agree, and 7 for strongly agree. We transformed the seven responses to
three as follows: 1 to 3 were categorised as “no” or “refusals”, 4 as “neutral”
or “undecided”, and 5 to 7 as “yes” or “acceptance”. The outcome variable
was further transformed to a binary variable with responses 1 to 4 catego-
rised as “hesitancy” and 5 to 7 and “acceptance”. This dichotomisation of
Likert scale responses for influenza vaccine intention has been employed pre-
viously by other recent surveys (30, 31), including our group’s recent assess-
ment of attitudes and behaviour towards COVID-19 vaccination by HCWs
(16).

2.5. Statistical analyses
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A total of 414 people completed the questionnaire. However, eight rec-
ords were duplicates and five had incomplete information on age and gen-
der. These records (13) were excluded from the statistical analyses. To de-
scribe the intention of HCWs for influenza vaccination by sociodemographic
characteristics and by influenza vaccine personal consideration, frequency
and percentages were used for categorical data and means with standard de-
viation (SD) for continuous variables.

We used multivariate logistic regression to assess the association be-
tween socio-demographic variables and intention to receive an influenza vac-
cine dose, followed by models including each vaccination attitude variable
separately. We assessed the predictors of influenza vaccine acceptance ver-
sus hesitancy (i.e., neutral and refusal); acceptance versus neutral, excluding
the refusals; acceptance versus refusal, excluding neutrals; neutral versus re-
fusal, excluding acceptance; and refusal versus other intentions (i.e., ac-
ceptance and neutral). As a result of this process, we fitted models adjusted
for age as a continuous variable and gender to assess independent predictors
of influenza vaccine intention among HCWs in Cape Town. All statistical
analyses, tables, and figures were processed with the R software, version
4.0.4 and models built using generalised linear model for logistic regression
in R/finalfit. R,1.0.3 package. All p-values are two-sided.

3. Results
3.1. Sociodemographic characteristics of study participants

Table 1 presents the sociodemographic characteristics of 401 partici-
pants of this study as we investigated the intention to take the vaccine. Of the
401 HCWs included in the analysis, 220 (54.9%) expressed intention to take
influenza vaccine, 99 (24.7%) would refuse, and 82 (24.4%) were neutral.
Looking at age, participants between the ages 25-34 and 35- 44 were more
willing to take the influenza vaccine, both age groups had a participation fre-
quency of 104 (25.9%) and 103 (26.7%) with an intention to accept influenza
vaccination frequency of 56 (25.5%) and 58 (26.4%), respectively. Professional
classification found nurses to be the highest number of HCWs that partici-
pated in this study (49.2%) with physicians being the lowest (12.5%). Among
the HCWs who expressed intention to take the shot, 135 (64.3%) female
HCWs declared their intention to accept the influenza vaccine. Among all
HCWs 193 (49.2%) nurses engaged in this study with 86 (40.2%) expressed
intention to vaccinate for influenza, while 56 (68.3%) were neutral and 51
(563.1%) refused. More of those who completed high school and university
graduates had intention to vaccinate with acceptance frequencies of 86
(40.6%) and 118 (55.7%) respectively among all HCWs. In addition, those
with a personal income of between R10,000 — R50,000 per month had the
highest participation frequency of 235 (64.2%), 59.1% of whom expressed in-
tention to accept the flu vaccine. Regarding religion, 262 (71.6%) Christians
participated and 73.3% expressed intention to accept the influenza vaccines.
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Table 1. Sociodemographic characteristics of study participants.

Intention for influenza vaccination
Refusal Acceptance
N=99 (24.7%) N=220 (54.9%)

Variables All Neutral
N=401 N=82 (20.4%)

Sociodemographic Variables

Age (in years)
Age groups:
17-24 years
25-34 years
35-44 years
45-54 years
55-78 years
Gender:
Male
Female
Health worker role:
Admin support
Nurses
Other health workers
Physicians
Highest educational level attained:
High School Graduate
Below High School
University
Personal income:
Less than R10,000 per month
More than R50,000 per month
R10,000 - R50,000 per month
Religion:

39.2 (12.3)

40 (9.98%)
104 (25.9%)
103 (26.7%)
67 (16.7%)
42 (10.5%)

136 (35.5%)
247 (64.5%)

51 (13.0%)
193 (49.2%)
99 (25.3%)
49 (12.5%)

188 (49.3%)
11 (2.89%)
182 (47.8%)

78 (21.3%)
53 (14.5%)
235 (64.2%)

33.6 (9.34)

15 (18.3%)
29 (35.4%)
22 (26.8%)
8 (9.76%)
1(1.22%)

20 (25.6%)
58 (74.4%)

8 (9.76%)
56 (68.3%)
17 (20.7%)
1 (1.22%)

47 (61.0%)
0 (0.00%)
30 (39.0%)

15 (18.8%)
5 (6.25%)
60 (75.0%)

38.2 (12.9)

16 (16.2%)
19 (19.2%)
22(22.2%)
18 (18.2%)
8 (8.08%)

41 (43.2%)
54 (56.8%)

11 (11.5%)
51 (53.1%)
32 (33.3%)
2 (2.08%)

55 (59.8%)
3 (3.26%)
34 (37.0%)

25 (28.4%)
5 (5.68%)
58 (65.9%)

41.7 (12.3)

9 (4.09%)
56 (25.5%)
58 (26.4%)
41 (18.6%)
33 (15.0%)

75 (35.7%)
135 (64.3%)

32 (15.0%)
86 (40.2%)
50 (23.4%)
46 (21.5%)

86 (40.6%)
8 (3.77%)
118 (55.7%)

38 (19.2%)
43 (21.7%)
117 (59.1%)

African Spirituality 4 (1.09%) 1 (1.25%) 0 (0.00%) 3 (1.54%)
Buddhist or Hindu 15 (4.10%) 5 (6.25%) 4 (4.40%) 6 (3.08%)
Christian 262 (71.6%) 55 (68.8%) 64 (70.3%) 143 (73.3%)
Jewish 4 (1.09%) 0 (0.00%) 1 (1.10%) 3 (1.54%)
Muslim 54 (14.8%) 17 (21.2%) 16 (17.6%) 21 (10.8%)
None 27 (7.38%) 2 (2.50%) 6 (6.59%) 19 (9.74%)

Values shown are absolute counts (percentages), except for age in years where the values are means (standard
deviations)

3.2. Attitudes towards influenza vaccination among HCWs

We found that 49.9% (200 participants) of the HCWs had received influ-
enza vaccine in the past (Table 2). From the 401 total participants who were
included in the statistical analysis, 220 (54.9%) were willing to take the vac-
cine, with influenza vaccine hesitancy at 45.1% i.e., a combination of those
who were undecided and those who would refuse to take the flu vaccine. A
total of 167 (76.6%) of 220 who would accept the flu vaccine agreed that vac-
cination against influenza is compatible with their religion.
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Table 2. Attitudes towards influenza vaccination among HCWs.

Intention to get influenza vaccine

Variables All Neutral Refusal Acceptance
N=401 N=82 (20.4%) N=99 (24.7%) N=220 (54.9%)
Received influenza vaccine in the past 200 (49.9%) | 15 (18.3%) 30 (30.9%) 155 (72.8%)

Influenza vaccination is compatible with my religion:

Neutral 86 (21.6%) | 51 (62.2%) 11 (11.2%) 24 (11.0%)
No 100 (25.1%) | 15 (18.3%) 58 (59.2%) 27 (12.4%)
Yes 212 (53.3%) | 16 (19.5%) 29 (29.6%) 167 (76.6%)

I am completely confident that influenza vaccines are safe:

Neutral 92 (23.2%) | 57 (71.2%) 16 (16.2%) 19 (8.72%)
No 83 (20.9%) | 11 (13.8%) 61 (61.6%) 11 (5.05%)
Yes 222 (55.9%) | 12 (15.0%) 22 (22.2%) 188 (86.2%)

Influenza vaccination is effective:

Neutral 94 (24.1%) | 57 (71.2%) 21 (22.3%) 16 (7.41%)
No 75(19.2%) | 9 (11.2%) 54 (57.4%) 12 (5.56%)
Yes 221 (56.7%) | 14 (17.5%) 19 (20.2%) 188 (87.0%)

I am confident that public authorities decide in the best interest of the community:

Neutral 92 (23.2%) | 38 (46.3%) 29 (29.9%) 25 (11.5%)
No 73 (18.4%) | 17 (20.7%) 42 (43.3%) 14 (6.45%)
Yes 231 (58.3%) | 27 (32.9%) 26 (26.8%) 178 (82.0%)

Influenza vaccination is unnecessary beca

use flu is not common anymore:

Neutral

97 (24.9%)

38 (47.5%)

28 (29.5%)

31 (14.5%)

No 252 (64.8%) | 40 (50.0%) 50 (52.6%) 162 (75.7%)

Yes 40 (10.3%) 2 (2.50%) 17 (17.9%) 21 (9.81%)
My immune system is so strong, it also protects me against flu:

Neutral 91 (23.4%) 37 (46.2%) 20 (21.1%) 34 (15.9%)

No 210 (54.0%) | 34 (42.5%) 42 (44.2%) 134 (62.6%)

Yes 88 (22.6%) 9 (11.2%) 33 (34.7%) 46 (21.5%)

Flu infection is not so severe that I should

be vaccinated:

Neutral 88 (22.4%) | 21 (26.2%) 31 (32.3%) 36 (16.7%)
No 230 (58.7%) | 49 (61.3%) 34 (35.4%) 147 (68.1%)
Yes 74 (18.9%) | 10 (12.5%) 31 (32.3%) 33 (15.3%)

Everyday stress will prevent me from gett

ing vaccinated

against influenza:

Neutral 85 (21.6%) 28 (34.1%) 30 (31.9%) 27 (12.4%)

No 264 (67.0%) | 46 (56.1%) 52 (55.3%) 166 (76.1%)

Yes 45 (11.4%) 8 (9.76%) 12 (12.8%) 25 (11.5%)
It is inconveniencing for me to receive vaccinations against influenza:

Neutral 85 (21.5%) 32 (39.5%) 27 (27.8%) 26 (11.9%)

No 235 (59.3%) | 44 (54.3%) 42 (43.3%) 149 (68.3%)

Yes 76 (19.2%) 5 (6.17%) 28 (28.9%) 43 (19.7%)

Visiting the vaccination clinic will make me feel uncomfortable, and this w

against influenza:

ill keep me from g

etting vaccinated

Neutral

66 (16.8%)

25 (30.5%)

21 (21.9%)

20 (9.35%)

No

237 (60.5%)

34 (41.5%)

47 (49.0%)

156 (72.9%)

7
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Yes | 89 (22.7%) | 23 (28.0%) | 28 (29.2%) | 38 (17.8%)
When | think about getting vaccinated against influenza, 1 weigh benefits and risks to make the best decision
possible:

Neutral 64 (16.1%) 22 (26.8%) 18 (18.6%) 24 (11.0%)

No 77 (19.3%) 11 (13.4%) 20 (20.6%) 46 (21.0%)

Yes 257 (64.6%) | 49 (59.8%) 59 (60.8%) 149 (68.0%)

For every influenza vaccine dose, | will closely consider whether it is useful

for me:

Neutral 81 (20.6%) | 29 (35.4%) 27 (28.1%) 25 (11.6%)
No 74 (18.8%) | 11 (13.4%) 17 (17.7%) 46 (21.4%)
Yes 238 (60.6%) | 42 (51.2%) 52 (54.2%) 144 (67.0%)

It is important for me to fully understand

the topic of vaccination before | get vaccinated against influenza:

Neutral 60 (15.2%) | 24 (29.6%) 19 (19.6%) 17 (7.87%)
No 55 (14.0%) | 8 (9.88%) 12 (12.4%) 35 (16.2%)
Yes 279 (70.8%) | 49 (60.5%) 66 (68.0%) 164 (75.9%)

When everyone is vaccinated against influ

enza, | don’t have to get vaccinated, too:

Neutral 81 (21.2%) | 28 (35.4%) 37 (41.1%) 16 (7.51%)
No 183 (47.9%) | 16 (20.3%) 23 (25.6%) 144 (67.6%)
Yes 118 (30.9%) | 35 (44.3%) 30 (33.3%) 53 (24.9%)

I will get vaccinated against influenza because | will be protecting people w

ith a weaker immune system:

Neutral 75(19.2%) | 27 (33.3%) 33 (34.7%) 15 (6.98%)
No 60 (15.3%) | 12 (14.8%) 22 (23.2%) 26 (12.1%)
Yes 256 (65.5%) | 42 (51.9%) 40 (42.1%) 174 (80.9%)

Vaccination is a collective responsibility to prevent the spread of diseases like influenza:

Neutral 70 (17.8%) | 29 (35.4%) 28 (28.6%) 13 (6.10%)
No 33 (8.40%) | 3 (3.66%) 14 (14.3%) 16 (7.51%)
Yes 290 (73.8%) | 50 (61.0%) 56 (57.1%) 184 (86.4%)

Values shown are absolute counts (percentages)

Based on confidence (23-25), out of the 220 participants that were willing
to accept flu vaccination, 188 (86.2%) HCWs believed that the influenza vac-
cine is safe as compared to 11 (5.05%) that did not believe. Moreover, 188
(87.0%) agreed that the influenza vaccine is effective. Of interest was that 178
(82.0%) participants expressed confidence that public authorities had the best
interest of the general community at heart.

As for complacency (23-25), among the 401 participants included in the
statistical analysis, 252 (64.8%) had the belief that influenza vaccination is not
necessary because flu is not common anymore. Among the 220 who intended
to take the flu vaccine, 162 (75.7%) believed flu vaccine was necessary and 21
(9.81%) believed it was not. Also, among the 401 participants included in the
statistical analysis, 210 (54.0%) did not agree that their immune system is
strong to protect them against influenza. Among the 220 who were willing
to accept the influenza vaccine, 134 (62.6%) did not belief in the strength of
their immune system to protect them while 46 (21.5%) did. Furthermore,
among the 220 HCWs who were willing to accept the influenza vaccine, 147
(68.1%) had the belief that the flu infection is so severe for them to take a
vaccine.

Regarding constraints (23), out of the 401 participants included in the
statistical analysis, 264 (67.0%) of HCWs did not have the impression that
every day stress will prevent them from getting vaccinated against influenza.
Among the 220 who intended to take the flu vaccine, 166 (76.1%) did not have
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the impression that every day stress will prevent them from getting vac-
cinated against influenza while 25 (11.5%) did. On the other hand, a smaller
frequency of HCWs 76 (19.2%) out of the 401 participants included in the
statistical analysis thought it would be inconveniencing for them to get vac-
cinated against influenza. Also, with respect to convenience (23-25), few
HCWs 89 (22.7%) out of the 401 participants included in the statistical analy-
sis did think that visiting the vaccination clinic will make them feel uncom-
fortable, and this will further keep them from getting vaccinated against in-
fluenza. However, 237 (60.5%) did not think so, of which 156 (72.9%) out of
the 220 who intended to take the flu vaccine did not think so.

Looking at risk calculation (23, 24), among the 220 who intended to take
the flu vaccine, 149 (68.0%) indicated they will first weigh benefit and risk
before taking a decision to get the influenza vaccine. In addition, 144 (67.0%)
HCWs highlighted that they will closely monitor when it comes to decision
making to accepting vaccination whether the vaccine is useful to them or not.
A high frequency of HCWs 164 (75.9%) reported that it will be of importance
for them to fully understand the topic of the vaccination before getting the
influenza vaccine.

As far as collective responsibility is concerned (23), among the 220 who
intended to take the flu vaccine, 144 (67.6%) HCWs mentioned that even if
the greater population is vaccinated for influenza, they also still need to get
vaccinated. Majority of HCWs 174 (80.9%) indicated that they will get vac-
cinated to protect their colleagues, patients, and other people with weaker
immune system. Finally, 184 (86.4%) HCWs reported that they believe vac-
cination is a collective responsibility to prevent the spread of diseases like
influenza.

3.3. Predictors of acceptance versus hesitancy of influenza vaccination

HCWs willingness to accept influenza vaccination was significantly as-
sociated with age with older HCWs (>24 years age groups) being more will-
ing compared to the 17-24 years old. The older HCWs, 55-78 years were the
most willing to accept the influenza vaccine with odds ratio (OR 9.53, 95%
confidence interval (CI) 2.55-40.32, p = 0.001, Table 3). This was followed by
HCWs between the ages of 45-54 years (OR 6.54, 95% CI 2.26 to 21.27, p =
0.001), and 35-44 years (OR 4.27, 95% CI 1.60 to 12.93, p = 0.006), and lastly
25-34 years old’s (OR 3.31, 95% CI 1.25 t0 9.97, p = 0.02). Compared to HCWs
with administration role, nurses had the highest number of participants in
the study with a trend towards a significant unwillingness to accept influ-
enza vaccine (OR 0.48, 95% C10.21-1.09, p =0.083) while physicians displayed
a significantly higher willingness to accept the influenza vaccine (OR 24.43,
95% CI 3.97-480.39, p = 0.004). In addition, HCWs who attained higher edu-
cation or university also had a significantly higher willingness for influenza
vaccination (OR 1.83, 95% CI 1.01-3.37, p = 0.048) than those with high school
level. Among our study participants, gender, personal income, and religion
did not prove to be independent predictors of influenza vaccine hesitancy.

d0i:10.20944/preprints202206.0123.v1
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Table 3. Predictors associated with acceptance versus hesitancy of influenza vaccination.

Influenza vaccine intention

Acceptance versus hesitancy

10

Variables -
Hesitancy ‘ Acceptance OR (univariable) ‘ OR (multivariable)
Sociodemographic characteristics
Age groups 17-24 years 31 (77.5) 9 (22.5) - -
25-34 years 48 (46.2) 56 (53.8) 4.02 (1.80-9.74, p=0.001) 3.31(1.25-9.97, p=0.022)
35-44 years 41 (42.7) 55 (57.3) 4.62 (2.05-11.29, p<0.001) 4.27 (1.60-12.93, p=0.006)
45-54 years 26 (38.8) 41 (61.2) 5.43 (2.30-13.84, p<0.001) 6.54 (2.26-21.27, p=0.001)
55-78 years 9(21.4) 33(78.6) 12.63 (4.64-38.09, p<0.001) 9.53 (2.55-40.32, p=0.001)
Gender Male 61 (44.9) 75 (55.1) - -
Female 112 (45.3) 135 (54.7) 0.98 (0.64-1.49, p=0.926) 1.36 (0.77-2.43, p=0.290)
Health worker role Admin support 19 (37.3) 32 (62.7) - -
Nurses 107 (55.4) 86 (44.6) 0.48 (0.25-0.89, p=0.022) 0.48 (0.21-1.09, p=0.083)
Other health workers 49 (49.5) 50 (50.5) 0.61 (0.30-1.20, p=0.155) 0.64 (0.26-1.56, p=0.326)
Physicians 3(6.1) 46 (93.9) 9.10 (2.81-41.08,p=0.001)  24.43 (3.97-480.39, p=0.004)
Highest educational level High School Graduate 102 (54.3) 86 (45.7) - -
Below High School 3(27.3) 8(72.7) 3.16 (0.88-14.78, p=0.096) 2.81 (0.65-15.15, p=0.185)
University 64 (35.2) 118 (64.8) 2.19 (1.44-3.33, p<0.001) 1.83 (1.01-3.37, p=0.048)
Personal income Less than R10,000 per month 40 (51.3) 38 (48.7) - -
More than R50,000 per month 10 (18.9) 43 (81.1) 4.53 (2.06-10.70, p<0.001) 0.53 (0.15-1.90, p=0.327)
R10,000-R50,000 per month 118 (50.2) 117 (49.8) 1.04 (0.62-1.75, p=0.870) 1.01 (0.48-2.10, p=0.982)
Religion African or Hindu or Jewish 11 (47.8) 12 (52.2) - -
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Christian 119 (45.4) 143 (54.6) 1.10 (0.46-2.60, p=0.824) 1.69 (0.57-5.18, p=0.346)
Muslim 33(61.1) 21 (38.9) 0.58 (0.21-1.56, p=0.283) 0.79 (0.21-2.92, p=0.716)
None 8(29.6) 19 (70.4) 2.18 (0.69-7.18, p=0.190) 1.27 (0.32-5.24, p=0.738)
Variables related to confidence in influenza vaccines
Received influenza pNg 134 (69.8) 58 (30.2) - -
vaccine in the past
Yes 45 (22.5) 155 (77.5) 7.96 (5.10-12.63, p<0.001) 6.41 (3.15-13.53, p<0.001)
Compatible with religion  Neutral 62 (72.1) 24 (27.9) - -
No 73 (73.0) 27 (27.0) 0.96 (0.50-1.83, p=0.890) 0.92 (0.28-2.99, p=0.891)
Yes 45 (21.2) 167 (78.8) 9.59 (5.47-17.31, p<0.001) 1.06 (0.35-3.03, p=0.908)
Vaccines are safe Neutral 73 (79.3) 19 (20.7) - -
No 72 (86.7) 11 (13.3) 0.59 (0.25-1.30, p=0.198) 0.68 (0.15-2.81, p=0.605)
Yes 34 (15.3) 188 (84.7) 21.24 (11.62-40.56, p<0.001) 2.31 (0.65-7.97, p=0.186)
Vaccines are effective Neutral 78 (83.0) 16 (17.0) - -
No 63 (84.0) 12 (16.0) 0.93 (0.40-2.10, p=0.859) 0.91 (0.23-3.77, p=0.900)
Yes 33(14.9) 188 (85.1) 27.77 (14.82-54.94, p<0.001) 5.82 (1.85-18.86, p=0.003)
Authorities have best Neutral 67 (72.8) 25 (27.2) - -
Interest No 59 (80.8) 14 (19.2) 0.64 (0.30-1.32,p=0232)  0.52 (0.16-1.65, p=0.271)
Yes 53(22.9) 178 (77.1) 9.00 (5.25-15.88, p<0.001) 1.72 (0.63-4.46, p=0.277)
Variables related to complacency towards influenza vaccines
Vaccination IS Neutral 66 (68.0) 31(32.0) - -
unnecessary No 90 (35.7) 162 (64.3) 3.83 (2.35-6.37, p<0.001) 3.58 (1.83-7.22, p<0.001)
Yes 19 (47.5) 21 (52.5) 2.35 (1.11-5.04, p=0.026) 4.44 (1.65-12.41, p=0.004)
Neutral 57 (62.6) 34 (37.4) - -

11
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SFi«a/:m strong immune  No 76 (36.2) 134 (63.8) 2.96 (1.79-4.96, p<0.001) 2.05 (1.06-3.99, p=0.034)
’ Yes 42 (47.7) 46 (52.3) 1.84 (1.02-3.35, p=0.046) 1.71 (0.78-3.81, p=0.182)
Flu is not severe enough  Neutral 52 (59.1) 36 (40.9) - -
No 83 (36.1) 147 (63.9) 2.56 (1.55-4.26, p<0.001) 1.23 (0.62-2.42, p=0.543)
Yes 41 (55.4) 33 (44.6) 1.16 (0.62-2.18, p=0.637) 0.55 (0.23-1.29, p=0.169)
Variables related to constraints affecting uptake of influenza vaccines
Everyday stress Neutral 58 (68.2) 27 (31.8) - -
No 98 (37.1) 166 (62.9) 3.64 (2.18-6.20, p<0.001) 2.05 (1.02-4.18, p=0.046)
Yes 20 (44.4) 25 (55.6) 2.69 (1.28-5.72, p=0.009) 3.45 (1.29-9.67, p=0.016)
Inconvenient  to  be Neutral 59 (69.4) 26 (30.6) - -
vaccinated No 86 (36.6) 149 (63.4) 3.93 (2.33-6.78,p<0.001)  1.66 (0.81-3.42, p=0.165)
Yes 33 (43.4) 43 (56.6) 2.96 (1.56-5.71, p=0.001) 1.85 (0.79-4.37, p=0.156)
Sr']'cno'fnfortable VISItS e utral 46 (69.7) 20 (30.3) : i
No 81 (34.2) 156 (65.8) 4.43 (2.49-8.13, p<0.001) 3.55 (1.78-7.27, p<0.001)
Yes 51 (57.3) 38 (42.7) 1.71 (0.88-3.40, p=0.116) 1.45 (0.64-3.36, p=0.378)
Variables related to risk calculation with respect to influenza vaccines
Weigh benefits and risks  Neutral 40 (62.5) 24 (37.5) - -
No 31 (40.3) 46 (59.7) 2.47 (1.26-4.94, p=0.009) 1.19 (0.51-2.77, p=0.685)
Yes 108 (42.0) 149 (58.0) 2.30 (1.32-4.08, p=0.004) 1.20 (0.59-2.45, p=0.608)
Consider usefulness of Neutral 56 (69.1) 25 (30.9) - -
each dose No 28 (37.8) 46 (62.2) 3.68 (1.91-7.26, p<0.001) 2.62 (1.17-5.98, p=0.020)
Yes 94 (39.5) 144 (60.5) 3.43 (2.02-5.96, p<0.001) 2.80 (1.42-5.65, p=0.003)
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Need to fully understand  Neutral 43 (71.7) 17 (28.3) - -
No 20 (36.4) 35 (63.6) 4.43 (2.05-9.92, p<0.001) 2.97 (1.20-7.58, p=0.020)
Yes 115 (41.2) 164 (58.8) 3.61 (1.99-6.79, p<0.001) 2.09 (1.00-4.50, p=0.054)
Variables associated with collective responsibility for influenza vaccines
Everyone vaccinated not Neutral 65 (80.2) 16 (19.8) - -
me No 39 (21.3) 144 (78.7) 15.00 (8.00-29.58, p<0.001)  6.96 (3.24-15.50, p<0.001)
Yes 65 (55.1) 53 (44.9) 3.31 (1.75-6.54, p<0.001) 1.56 (0.72-3.51, p=0.267)
Vaccinated to protect Neutral 60 (80.0) 15 (20.0) - -
weaker immunity No 34 (56.7) 26 (43.3) 3.06 (1.44-6.68, p=0.004)  1.55 (0.57-4.33, p=0.395)
Yes 82 (32.0) 174 (68.0) 8.49 (4.66-16.33, p<0.001) 3.44 (1.56-7.95, p=0.003)
Collective action Neutral 57 (81.4) 13 (18.6) - -
No 17 (51.5) 16 (48.5) 413 (1.68-10.47,p=0.002)  2.98 (0.86-10.70, p=0.087)
Yes 106 (36.6) 184 (63.4) 7.61 (4.10-15.12, p<0.001) 2.87 (1.23-7.07, p=0.017)

Values shown are absolute counts (percentages) and odds ratios (95% confidence intervals and p values). The category “hesitancy” includes participants who were unsure

whether they will take the influenza vaccine during the flu season and those who planned to refuse taking the influenza vaccine.
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Furthermore, when considering confidence in influenza vaccine, we noted that par-
ticipants who had received influenza vaccine in the past were more willing to take the
vaccine (OR 6.41, 95% CI 3.15-13.53, p < 0.001) compared to those who did not receive the
vaccine. In addition, HCWs who believe that influenza vaccines are effective were more
likely to accept the vaccines with an acceptance frequency of 85.1% versus 14.9% hesitancy
(OR 5.82, 95% CI 1.85-18.86, p = 0.003) as compared to those with neutral position.

Regarding variables related to complacency, 64.3% of HCWs were likely to take the
influenza vaccine and agreed that vaccination was necessary (OR 3.58, 95% CI 1.83-722, p
< 0.001). Furthermore, 63.8% of HCWSs with a significant likelihood to accept influenza
immunization did not think that their immune system is strong to protect them from flu
(OR 2.05, 95% CI 1.06-3.99, p = 0.034).

When looking at aspects of constraints as predictors of influenza vaccination among
HCWs, 62.9% of HCWs were more likely to accept vaccines for influenza and did not
believe that everyday stress was a hindrance (OR 2.05, 95% CI 1.02-4.18, p = 0.046). Still
under constraints, 65.8% of participants were willing to vaccinate against influenza and
did not agree that clinic visits were uncomfortable for them (OR 3.55, 95% CI 1.78-7.27, p
<0.001).

It is worth noting that 60.5% (OR 2.80, 95% CI 1.42-5.65, p = 0.003) of HCWs would
consider the usefulness (benefits) of each dose of the influenza vaccine before deciding
and 63.6%, (OR 2.97, 95% CI 1.20-7.58, p = 0.020) did not think that it is important to fully
understand the topic of vaccination before getting vaccinated.

Finally, collective responsibility is of great importance as a predictor of vaccine ac-
ceptance. There were a significantly higher number of HCWs (78.7%) with a higher like-
lihood of accepting influenza vaccination who believed that even when most people are
vaccinated against influenza, they must still get vaccinated (OR 6.96, 95% CI 3.24-15.50, p
<0.001). On the same note, influenza vaccine acceptance was significantly higher (68.0%)
among participants who wanted to be vaccinated to protect people with weaker immune
systems (OR 3.44, 95% CI 1.56-7.95, p = 0.003). Also, 63.4% of HCWs who considered vac-
cination as a collective responsibility to prevent the spread of influenza had a significantly
higher likelihood to receive the influenza vaccine (OR 2.87, 95% CI1.23-7.07, p = 0.017).

4. Discussion

There is huge gap in sub-Sahara Africa, and South Africa in particular, when it comes
to research on influenza vaccine hesitancy among HCWs. Vaccine hesitancy represents a
motivational state of being conflicted or opposed to vaccination (32). This study was stra-
tegically designed to bridge this gap and to understand the behavior of HCWs towards
influenza vaccine uptake as this may also influence the community’s response. It was in-
itially reported that influenza vaccination had some protective effect or reduced the se-
verity of COVID-19 infection. In this study, vaccine acceptance (willingness to vaccinate)
was 54.9% while vaccine hesitancy (intention to refuse or undecided) was 45.1% of HCWs.
The study finding reveal that some key drivers of influenza vaccine uptake among HCWs
in Cape Town was confidence in the effectiveness of influenza vaccine and the collective
responsibility and necessity to receive the influenza vaccine in the next flu season. An-
other important factor was that besides vaccination as a collective responsibility, 65.5% of
HCWs had the belief that vaccination was essential to protect their co-workers, members
of the community or patients with weaker immunity.

In addition, constraints as one of the predictors turned out to be a key factor consid-
ering vaccine hesitancy in HCWs. We showed that HCWs who did not believe that every
day stress had an impact on decision making to vaccinate in the next flu season had a
strong likelihood to accept influenza vaccination. Other vital findings of the study in-
cluded positive perceptions on the efficacy, safety, trust and need to understand the sci-
ence behind vaccine development and were the stronger predictors of acceptance. Other
determinants of vaccine acceptance were demographic characteristics (e.g., Age, Religion,
Gender, Education, and Personal income) that showed varying degrees of association
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with vaccination acceptance and uptake. Government trust was associated with vaccine
acceptance and its intention to attain herd immunity.

This study is of critical importance considering that HCWs are the custodians of
global healthcare. The WHO in 2012 and 2016, updated its recommendation on influenza
vaccination of HCWs indicating that “HCWs are an important priority group for influ-
enza vaccination, not only to protect the individual and maintain healthcare delivery dur-
ing influenza epidemics, but also to limit spread of influenza to vulnerable patient
groups” (33, 34). The WHO also recommended that annual influenza vaccination among
HCWs be mandatory to mitigate the epidemiological and economic effects of seasonal
influenzas (35-37). However, influenza vaccine hesitancy among HCWSs remains a major
public health challenge and has been understudied or neglected in sub-Saharan Africa
compared to other parts of the world.

This study found that overall coverage rate of influenza vaccination among HCWs
in Cape Town, South Africa based on past behavior towards influenza vaccination was
49.9%, and the difference between those who were most likely to accept vaccination in the
coming flu season (77.5%) and those who would not (22.5%) was significant. It is worth
noting that vaccine coverage of 49.9% in a mixed setting of health facilities that included
physicians, nurses, biomedical scientists, allied HCWs, hospital administrators, and oth-
ers is quite low, and comparable to that of the only African study on hesitancy of influenza
vaccination on HCWs in Tunisia which was below 50% (11). Cherif and colleagues re-
ported that less than half of the health professionals enrolled i.e., 36.6% had received in-
fluenza vaccine at least once in the past and only 15.3% were vaccinated against influenza
in the 2018-2019 influenza season when the survey was conducted (11). In line with our
findings, just below half the proportion of HCWs (49.9%, however higher than what Che-
rif et al. found) reported to have received a shot of influenza vaccine in the past, but on
the contrary, more than half (54.9%) in our study were willing to accept influenza vaccina-
tion in the coming flu season.

Interestingly, participants with high educational level were less likely to receive the
influenza vaccine than those with the lowest educational level in the Tunisian study (11).
This was the contrary in South Africa as we recorded a high rate of HCWs willing to accept
influenza vaccination being University (55.7%) followed by high school (40.6%) graduates
and also supported by a study in Italy (9). This further emphasises on the importance of
tailored education programs targeting HCWs generally in Africa following previously
low vaccination rate below expectation among Tunisian and South African HCWs. A key
observation between our studies is that HCWs participants in Tunisia were female (80%)
while we recorded 64.5% female participants about 15% less, though both studies had
majority female participants.

This study was conducted at the peak of the COVID-19 pandemic and recruitment of
HCWs in the study coincided with the campaigns of the COVID-19 vaccines rollout to
HCWs in South Africa. This provides a better understanding on factors affecting influenza
vaccination among HCWs in the next and subsequent flu seasons during the COVID-19
pandemic. Another study during the COVID-19 pandemic in Saudi Arabia with 424
HCWs as participants assessing vaccination trends from 2017 to 2020 had majority being
nurses (72.2%), and physicians making up 27.8% (38). Of note is the similar sample size to
our study as we included 401 HCWs in our analysis, as well as majority of participants in
our study were nurses (49.2%) against 12.5% physicians which was the lowest of all HCWs
roles in our study.

They reported increase in influenza vaccine uptake from 2017 to 2019 (45%, 52% and
62%) but a decrease in 2020 (59%) in the flu season during the COVID-19 pandemic. This
could be because of conspiracy theories on social media and other communication plat-
forms, lack of proper communication between governments and other community stake-
holders, and most importantly complacency and inadequate education of HCWs on the
importance of their vaccination to protect their patients and community. Jones and col-
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leagues in 2020 suggested that measures to control COVID-19 pandemic might be quash-
ing the cold and flu season (39), which could influence HCWs choice towards influenza
vaccination. Following multivariate logistic regression, HCWs above 40 years of age, fe-
male, nurses, and participants who were knowledgeable about flu vaccination had a
higher likelihood of having received the influenza vaccine and were willing to accept vac-
cination in the next flu season in 2021 (38).

In line with our findings, we found an overall low influenza vaccine rates (49.9%)
similar to the findings by Alkathlan and colleagues during COVID-19 pandemic (38). In
addition, following multivariate logistic regression, our analysis showed a very strong
likelihood of older HCWs 35-44 years and above to accept the influenza vaccine in the
next flu season, with the likelihood stronger in an increase in age group dependent man-
ner. Also, considering the usefulness of each vaccine prior to acceptance of flu vaccination
showed a strong likelihood for HCWs to accept vaccines in the next flu season. However,
gender was not a strong enough variable to influence HCWs decision to vaccinate or not.
On the contrary, we showed that physicians were most likely to receive influenza vaccina-
tion in the next flu season and nurses showed a trend towards a strong likelihood for
vaccination. Also, HCWs who did not believe that knowledge on vaccination was neces-
sary for influenza vaccine uptake had a strong likelihood to accept vaccination in the next
flu season.

Findings in Saudi Arabia (38) were in accordance with another study carried out in
Lebanon during the COVID-19 pandemic in 2020 on 560 Lebanese HCWs who had the
belief that good knowledge of vaccination, HCWs that have previously received the influ-
enza vaccine, perception of flu vaccine benefits to decrease hospitalization, and preven-
tion of influenza-COVID-19 co-infection had a positive influence on the attitudes towards
influenza vaccination (40).

Notably in our study, the strongest drivers of vaccine uptake by HCWs were confi-
dence in the effectiveness of influenza vaccine (85.1%), and that influenza vaccination was
necessary (64.3%). This was supported by strong likelihoods after logistic regression by
willingness to receive influenza vaccine. This was in accordance with previous studies in
China and Lebanon which reported that the attitudes toward influenza vaccination were
the strongest predictor of HCWSs’ intention, actual acceptance, and recommendation sta-
tus of influenza vaccination (41, 42). On the contrary, HCWs in studies carried out in
Greece and Costa Rica reported that concerns about the effectiveness of flu vaccine was
amongst other factors the most common barriers to flu vaccination (43, 44). However,
these studies reported low and suboptimal influenza vaccine coverages that has been de-
creasing in HCWs despite the positive attitudes toward the influenza vaccine.

In addition, constraints turned out to be a key factor considering vaccine hesitancy
in HCWs. We showed that, HCWs who did not believe that every day stress had an impact
on decision making to vaccinate in the next flu season, had a strong likelihood to accept
influenza vaccination. This was in line with a study carried out in Malaysia where more
than half (56.2%) of HCWs believed that time constraints was the most common reason
for not having the vaccine (45). However, protection of themselves was the most common
reason reported for vaccination against influenza infection (73.6%) and 85.3% of respond-
ents had the belief that influenza vaccination was important for disease prevention.

Findings of this study were in support of HCWs’ confidence in the effectiveness of
influenza vaccines to prevent disease. Also, HCWs perceived vaccination as a collective
responsibility and action with a strong likelihood to accept vaccination in the next flu sea-
son. Another important factor was that besides vaccination as a collective responsibility,
65.5% of HCWs had the belief that vaccination was essential to protect their co-workers,
members of the community or patients with weaker immunity. Following logistic regres-
sion, we showed that there was a stronger likelihood for HCWs to receive the flu vaccine
in the next flu season. This was in accordance with studies carried out in Oman on 390
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HCWs and Greece on 363 HCWs who responded that their main reasons for vaccine ac-
ceptance was to protect themself, family, patients, colleagues, and the community at large
(46, 43).

This study had some limitations. We might not have exhausted all the important
questions for HCWs attitudes, knowledge, and practices on influenza vaccination. We
also believe that though we had a justifiable sample size to provide enough statistical
power, a larger sampling would probably have strengthened our observation. The third
limitation is that this was a cross-sectional survey with data collected at a single time point
and there is a possibility that HCWs attitudes about influenza vaccination might change
overtime.

5. Conclusions

This study has shown that interventions that enhance knowledge and accessibility of
influenza vaccines are warranted to improve vaccination coverage among HCWs. Influ-
enza vaccine coverage was below 50%, demonstrating vaccine coverage that is suboptimal
and below expectation. Hence government may look for ways and strategies to encourage
HCWs influenza vaccination. Key drivers of vaccine uptake in HCWs were confidence in
the effectiveness of influenza vaccine and the collective responsibility and necessity to
receive the influenza vaccine even if everyone is vaccinated to protect the vulnerable, old
and those with poor immune systems. This reaffirms the importance to build on the con-
fidence of HCWs about flu vaccines and the desire to accept vaccination in future. Key
drivers of vaccine hesitancy included age particularly younger HCWs and the desire to
consider each vaccine dose before acceptance. For future flu seasons the importance of
tailored education programs targeting younger HCWs and more information about the
content of flu vaccines would be vital to improve vaccine uptake. This would help allevi-
ate fears and provide avenues to engage communities, assist and address the pertinent
issues and build influenza vaccine confidence among HCWs and reassure them about the
effectiveness and safety of the seasonal flu vaccines. Finally, we believe that this paper
provides the scientific evidence on influenza vaccine acceptance among HCWs in South
Africa and broadly the sub-Saharan African region. It further provides better understand-
ing of influenza vaccine hesitancy among HCWs in the time of the COVID-19 pandemic.

Author Contributions: CSW, SMA, and MS co-conceived the project. SMA led the data collection.
EBK, ENL, and SC assisted with data collection, drafting the manuscript, and provided intellectual
input on all aspects of the project. PAMCK performed all the statistical analyses. RG and AJ provided
administrative and technical support in setting up and maintaining the database for data collection.
CSW and MS supervised all aspects of the project. EBK, SMA, and PAMCK co-wrote the first draft
of the manuscript. All authors read and revised successive versions and approved the final version
of the manuscript.

Acknowledgments: ENL is funded by the Carnegie Corporation of New York through the Devel-
oping emerging academic leaders (DEAL-1) in Africa and National Research Foundation (NRF)
of South Africa (DST-NRF) free standing innovation postdoctoral fellowship. EBK is sup-
ported by the University of Cape Town Faculty of Health Sciences (FHS) Postdoctoral
Fellowship Award, and the University of Cape Town Research Committee Award. SMA
is supported by Partners in Sexual Health, Cape Town, South Africa. MS is supported by
the Wellcome Trust Intermediate Fellowship (Grant#: 211360/18/Z) and the South African
National Research Foundation (Grant#: 127558)

Declaration of interest: The authors have no relevant affiliations or financial involvement with any
organization or entity with a financial interest in or financial conflict with the subject matter or ma-
terials discussed in the manuscript. This includes employment, consultancies, honoraria, stock own-
ership or options, expert testimony, grants, or patents received or pending, or royalties.

References

1. WHO. 2018. WHO fact sheet on influenza. https://www.who.int/news-room/fact-


https://doi.org/10.20944/preprints202206.0123.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 8 June 2022 d0i:10.20944/preprints202206.0123.v1

5o0f21

10.

11.

12.

13.

14.

sheets/detail/influenza-(seasonal)

Pormohammad A, Ghorbani S, Khatami A, et al. 2021. Comparison of influenza type A and B with
COVID-19: A global systematic review and meta-analysis on clinical, laboratory and radiographic
findings. Rev. Med. Virol. 31(3):

Burls A, Jordan R, Barton P, et al. 2006. Vaccinating healthcare workers against influenza to protect
the vulnerable—Is it a good use of healthcare resources?: A systematic review of the evidence and an
economic evaluation. Vaccine. 24(19):4212-21

Maltezou HC. 2008. Nosocomial influenza: New concepts and practice. Curr. Opin. Infect. Dis.
21(4):337-43

Gianino MM, Politano G, Scarmozzino A, et al. 2019. Cost of Sickness Absenteeism during Seasonal
Influenza Outbreaks of Medium Intensity among Health Care Workers. Int. J. Environ. Res. Public
Heal. 2019, Vol. 16, Page 747. 16(5):747

WHO. 2019. WHO launches new global influenza strategy. News. https://www.who.int/news/item/11-
03-2019-who-launches-new-global-influenza-strategy

CDC. 2011. Immunization of Health-Care Personnel Recommendations of the Advisory Committee on
Immunization Practices (ACIP) Morbidity and Mortality Weekly Report. Morb. Mortal. Wkly. Rep.
60(7):1-46

Pereira M, Williams S, Restrick L, et al. 2017. Healthcare worker infl uenza vaccination and sickness
absence — an ecological study. Clin. Med. (Northfield. Il). 17(6):484-93

Antinolfi F, Battistella C, Brunelli L, et al. 2020. Absences from work among healthcare workers: Are
they related to influenza shot adherence? BMC Health Serv. Res. 20(1):1-8

Bali NK, Ashraf M, Ahmad F, et al. 2013. Knowledge, attitude, and practices about the seasonal
influenza vaccination among healthcare workers in Srinagar, India. Influenza Other Respi. Viruses.
7(4):540-45

Cherif I, Kharroubi G, Bouabid L, et al. 2021. Knowledge, attitudes and uptake related to influenza
vaccine among healthcare workers during the 2018-2019 influenza season in Tunisia. BMC Public
Health. 21(1):1-9

Pereira M, Williams S, Restrick L, et al. 2018. Barriers to influenza vaccination in healthcare workers.
BMJ. 360:

Debisarun PA, Gossling KL, Bulut O, et al. 2021. Induction of trained immunity by influenza
vaccination - Impact on COVID-19. PLoS Pathog. 17(10):1-17

Debisarun PA, Struycken P, Dominguez-Andrés J, et al. 2020. The effect of influenza vaccination on

trained immunity: Impact on COVID-19. medRxiv


https://doi.org/10.20944/preprints202206.0123.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 8 June 2022 d0i:10.20944/preprints202206.0123.v1

6 of 21

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

217.

28.

Omar Abdelhay Eldanasory, Ali A. Rabaan JAA-T. 2020. Can influenza vaccine modify COVID-19
clinical course? Travel Med. Infect. Dis. 37(January):1-2

Wiysonge CS, Alobwede SM, de Marie C Katoto P, et al. 2022. COVID-19 vaccine acceptance and
hesitancy among healthcare workers in South Africa. Expert Rev. Vaccines. 00(00):1-11

McAnerney JM, Cohen C, Moyes J, et al. 2012. Twenty-five years of outpatient influenza surveillance
in South Africa, 1984-2008. J. Infect. Dis. 206(SUPPL.1):153-58

Olatunbosun OD, Esterhuizen TM, Wiysonge CS. 2017. A cross sectional survey to evaluate
knowledge, attitudes and practices regarding seasonal influenza and influenza vaccination among
diabetics in Pretoria, South Africa. Vaccine. 35(47):6375-86

WHO (World Health Organization). 2022. Understanding the behavioural and social drivers of vaccine
uptake_ WHO position paper — May 2022. WKkly. Epidemiol. Rec. 97(20):209-24

Osterholm MT, Kelley NS, Sommer A, et al. 2012. Efficacy and effectiveness of influenza vaccines: a
systematic review and meta-analysis. Lancet Infect. Dis. 12(1):36-44

CDC. 2021. Misconceptions about Seasonal Flu and Flu Vaccines | CDC.
https://www.cdc.gov/flu/prevent/misconceptions.htm

Machingaidze S, Wiysonge CS. 2021. Understanding COVID-19 vaccine hesitancy. Nat. Med.
27(8):1338-39

Betsch C, Bach Habersaat K, Deshevoi S, et al. 2020. Sample study protocol for adapting and
translating the 5C scale to assess the psychological antecedents of vaccination. BMJ Open. 10(3):1-11
Gonzélez-Block MA, Gutiérrez-Calderén E, Pelcastre-Villafuerte BE, et al. 2020. Influenza
vaccination hesitancy in five countries of South America. Confidence, complacency and convenience
as determinants of immunization rates. PL0oS One. 15(12 December):1-12

Gonzalez-Block MA, Pelcastre-Villafuerte BE, Knauth DR, et al. 2021. Influenza vaccination hesitancy
in large urban centers in South America. Qualitative analysis of confidence, complacency and
convenience across risk groups. PLoS One. 16(8 August):1-23

Harris PA, Taylor R, Minor BL, et al. 2019. The REDCap consortium: Building an international
community of software platform partners. J. Biomed. Inform. 95(April):103208

Harris PA, Taylor R, Thielke R, et al. 2009. Research electronic data capture (REDCap)-A metadata-
driven methodology and workflow process for providing translational research informatics support. J.
Biomed. Inform. 42(2):377-81

Gadsden T, Bateman-Steel CR, Chaverot S, et al. 2021. Using a computerised database (REDCap) to
monitor influenza vaccination coverage of healthcare workers and staff in South Eastern Sydney Local
Health District. Aust. Heal. Rev. 45(1):97-103


https://doi.org/10.20944/preprints202206.0123.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 8 June 2022 d0i:10.20944/preprints202206.0123.v1

7 of 21

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Betsch C, Schmid P, Heinemeier D, et al. 2018. Beyond confidence: Development of a measure
assessing the 5C psychological antecedents of vaccination, Vol. 13. 1-32 pp.

Solis Arce JS, Warren SS, Meriggi NF, et al. 2021. COVID-19 vaccine acceptance and hesitancy in
low- and middle-income countries. Nat. Med. 27(8):1385-94

Cooper S, van Rooyen H, Wiysonge CS. 2021. COVID-19 vaccine hesitancy in South Africa: how can
we maximize uptake of COVID-19 vaccines? Expert Rev. Vaccines. 20(8):921-33

Shapiro GK, Kaufman J, Brewer NT, et al. 2021. A critical review of measures of childhood vaccine
confidence. Curr. Opin. Immunol. 71:34-45

World Health Organization (WHO). 2012. Weekly epidemiological record: Vaccines against influenza
WHO position paper — November 2012. WKly. Epidemiol. Rec. 111(7):73-81

World Health Organization (WHO). 2016. Summary of WHO Position Papers — Immunization of
Health Care Workers. World Heal. Organ., pp. 3-4

Jenkin DC, Mahgoub H, Morales KF, et al. 2019. A rapid evidence appraisal of influenza vaccination
in health workers: An important policy in an area of imperfect evidence. Vaccine X. 2:100036

Imai C, Toizumi M, Hall L, et al. 2018. A systematic review and meta-analysis of the direct
epidemiological and economic effects of seasonal influenza vaccination on healthcare workers. PL0S
One. 13(6):1-16

Dini G, Toletone A, Sticchi L, et al. 2018. Influenza vaccination in healthcare workers: A
comprehensive critical appraisal of the literature. Hum. Vaccines Immunother. 14(3):772-89
Alkathlan M, Khalil R, Alhemaidani MF, et al. 2021. Trends, uptake, and predictors of influenza
vaccination among healthcare practitioners during the covid-19 pandemic flu season (2020) and the
following season (2021) in saudi arabia. J. Multidiscip. Healthc. 14:2527-36

Jones BN. 2020. How COVID-19 is changing the cold and flu season. Nature. 588:388-90

Youssef D, Berry A, Youssef J, et al. 2022. Vaccination against influenza among Lebanese health care
workers in the era of coronavirus disease 2019. BMC Public Health. 22(1):1-12

Rong H, Lai X, Ma X, et al. 2020. Seasonal influenza vaccination and recommendation: The difference
between general practitioners and public health workers in China. Vaccines. 8(2):1-12

Alame M, Kaddoura M, Kharroubi S, et al. 2021. Uptake rates, knowledge, attitudes, and practices
toward seasonal influenza vaccination among healthcare workers in Lebanon. Hum. Vaccines
Immunother. 17(11):4623-31

Kopsidas I, Tsopela GC, Maroudi-Manta S, et al. 2020. Increasing healthcare workers’ uptake of
seasonal influenza vaccination in a tertiary-care pediatric hospital in Greece with a low-cost, tailor-
made, multifaceted strategy. Vaccine. 38(29):4609-15


https://doi.org/10.20944/preprints202206.0123.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 8 June 2022 d0i:10.20944/preprints202206.0123.v1

8 of 21

44,

45.

46.

Madewell ZJ, Chacon-Fuentes R, Badilla-Vargas X, et al. 2021. Knowledge, attitudes, and practices
for the use of seasonal influenza vaccination, healthcare workers, Costa Rica. J. Infect. Dev. Ctries.
15(7):1004-13

Rashid ZZ, Jasme H, Liang HJ, et al. 2015. Influenza vaccination uptake among healthcare workers at
a Malaysian teaching hospital. Southeast Asian J. Trop. Med. Public Health. 46(2):215-25

Al Awaidy ST, Al Mayahi ZK, Kaddoura M, et al. 2020. Influenza vaccination hesitancy among
healthcare workers in south al batinah governorate in Oman: A cross-sectional study. Vaccines. 8(4):1-
14


https://doi.org/10.20944/preprints202206.0123.v1

