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ABSTRACT

Vaccines are one of the most significant innovations of modern science. Worldwide, millions of lives
are saved each year by the vaccine. Vaccine hesitancy, which represents the refusal to receive
vaccines when vaccination services are available and reachable, is a major obstacle to global
health. While vaccine hesitancy has been present for many years, its damaging effects are likely to
be more evident during the COVID-19 pandemic than ever before. This study aimed to find out
common causes of vaccine hesitancy, assess COVID-19 vaccination acceptance rates worldwide,
and present the approaches by which vaccine hesitancy rate can be reduced. This study revealed
though vaccine hesitancy is a worldwide phenomenon, the causes differ from country to country or
reign. More studies are needed to address COVID-19 vaccine hesitancy, especially in the Middle
and South America, the Middle East and North Africa, Central Asia, Sub-Saharan Africa, Eastern
Europe. The leading causes of COVID-19 vaccine hesitancy are found lack of confidence towards
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hesitancy rate.

the government or pharmaceutical companies, less concern about the outcome of SARS-CoV-2
infection, and shortage of supply of different types of COVID-19 vaccines. Healthcare personnel
and social media play an essential role in addressing vaccine hesitancy. Convincing the general
population about the safety and effectiveness of COVID-19 vaccines, the consequence of being
unvaccinated, and the delivery of free vaccines in an easily accessible way can reduce vaccine

Keywords: Vaccine, social media; information science; immunization program; national vaccination

campaign.

1. INTRODUCTION

Vaccinations are essential public health tools for
reducing the spread and damage caused by
infectious diseases. Diseases like smallpox,
polio, yellow fever, and others caused millions of
deaths and debility in many parts of the world.
Due to effective vaccination, the world is that
now almost free of these diseases. Vaccines
saved at least 10 million lives worldwide between
2010-2015 [1]. If there is optimal and impartial
uptake of COVID-19 vaccines worldwide,
vaccines could have a similar effect on the
coronavirus disease 2019 (COVID-19). Though
significant evidence shows vaccines are safe,
there are increasing suspicions toward
vaccination. Vaccine hesitancy has reduced
vaccine uptake, which increases the prevalence
of vaccine-preventable diseases [2].

Researchers around the globe succeed in
developing effective coronavirus disease 2019
(COVID-19) vaccines in record time due to
extensive research and development works,
combined with recent technological
improvements. A safe and effective COVID-19
vaccine can only be a game-changer if
acceptance is high enough to stop the spread of
the virus. At least 75 to 90% of the population
needs to be vaccinated to achieve herd immunity
by a vaccine that is 80% efficient depending on
primary reproduction number R, duration of
vaccine-derived immunity, and whether vaccines
prevent transmission [3]. Ongoing vaccination
rates are far from achieving this target. As of
September 23, 2021, more than 6.03 billion
vaccine doses have been administered
worldwide [4]. In Bangladesh, 23,509,860 doses
are given first, and 15,608,155 doses are given
second doses [5]. A significant portion of the
global population is still reluctant to get
vaccinated [6]. Thus, despite recent advances in
some countries, the vaccination rate remains
less than the percentage required for herd
immunity in most countries [7]. Besides, COVID-
19 is an RNA virus with a high potential for
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mutation, which can also obscure the path to
herd immunity [8].

2. DEFINITION

Vaccine hesitancy can be defined as the delay in
receiving, unwillingness, or denial of vaccination
despite the availability of vaccination services [9].
In 2019, the World Health Organization (WHO)
mentioned it as one of the top 10 threats to
global health [10]. Vaccine-hesitant people are a
diverse group suffering from varying degrees of
indecision about specific vaccines or vaccination
in general. They may receive all vaccines but
remain worried; some may refuse or delay some
vaccines but accept others; others may refuse all
vaccines [11].

2.1 Aspects of Vaccine Hesitancy

There are three main aspects of vaccine
hesitancy: confidence, complacency, and
convenience (Fig 1). Confidence is the faith in
the effectiveness and safety of vaccines, the
vaccine delivery system, the capability of
healthcare professionals, and the intentions of
the vaccine policymakers [13]. Honest opinion
about the safety and side effects of vaccines has
an impact on confidence. They grow faith in the
provider, which has a positive result on vaccine
adherence [13]. The health care workers should
deliver the updated information on a vaccine with
an authentic source, which can help people who
struggle with confidence. Complacency is the
knowledge that risks of vaccine-preventable
diseases are low, and vaccines are not needed
to prevent that disease [13]. Facts about acute
and chronic complications of vaccine-preventable
diseases and personal circumstantial evidence
are proper measures for fighting complacency.
Convenience is the magnitude to which vaccines
are available, affordable, accessible, understood
(language and health literacy), and engaging
[13]. This issue can be solved by offering free
vaccine services at every vaccine center where



people can attend without transportation. The
most common causes for Opposing COVID-19
Vaccination are described below (Table 1).

2.2 Regional  Variation of Vaccine

Hesitancy

Several studies reviled regional variability of
vaccine hesitancy in observing the safety and
effectiveness of vaccination before the COVID-
19 pandemic [15-17]. The people of high-income
countries were less sure regarding vaccine
safety. In Northern America and Northern
Europe, 72%-73% of people believed that
vaccines are safe. In Western Europe (59%) and
Eastern Europe (50%), this rate was even less,
despite the presence of significant variability in
countries of Eastern Europe (from 32% in
Ukraine, 48% in Russia, to 77% in Slovakia).
Though, permanent denial of all vaccines is rare
in high-income countries, which is not more than
1 or 2% of the population. Studies show many
people refuse a vaccine initially, but they
eventually change their minds [18]. Studies have
shown that the majority of people in low-income
countries believe that vaccines are safe. This
tendency is observed highest in South Asia
(95%) and Eastern Africa (92%) [16].

The scenario is almost identical in the case of
COVID-19 vaccines. Significant variability in
COVID-19 vaccine acceptancy is found around
the world. The overall acceptance rates among
the general people are comparatively high in
East and South East Asia. In Bangladesh, the
vaccine acceptance rate is 74.6% [19]. More
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than 90% acceptance is revealed in Indonesia
[20], Malaysia [14] and China [21]. A study
reported a 79.8% vaccine acceptance rate in
South Korea [22]. Australian people showed an
acceptance rate of 75.8% in an online survey
[23]. Singapore (67.9%) has the lowest COVID-
19 vaccine acceptance rate among the general
people in this region, which is 67.9% [22]. India
has a vaccine acceptance rate of 74.5% [22]. In
Latin America, vaccine acceptance rates were
found relatively high. More than 70% acceptance
rates are reported in Brazil, Ecuador, and Mexico
[24]. The results are primarily inconstant in
Europe. The vaccine acceptance rates are
53.7% in Italy and 58.9% in France [25]. In Malta,
healthcare workers and students have a COVID-
19 vaccine acceptance rate of 52.0% and 44.2%,
respectively [26]. Denmark and Poland have
80.0% and 56.3% vaccine acceptance rates,
respectively. The vaccine acceptance rate
among the general public in Russia is only 54.9%
[22]. The Middle East countries showed the
lowest rate of vaccine acceptance among all
regions globally. Kuwait (23.6%) has got the
lowest vaccine acceptance rate, followed by
Jordan (28.4%), Saudi Arabia (64.7%), and
Turkey (66.0%)[27-29]. A study reported that
Israel (75.0%) has the highest vaccine
acceptance rate in this part of the world [30].
South Africa and Nigeria said 81.6% and 65.2%
vaccine acceptance rates in the African region,
respectively [22]. Evaluating such regional
differences can be valuable in adopting and
combating public health risks posed by vaccine
hesitancy [31].

Confidence

Trust in the effectiveness and safety of
vaccines, the system that delivers
vaccines, and the motives of those who
establish policies on necessary

Complacency

Perception that risks of
vaccine preventable
disease are low and
vaccines are not a
necessary preventative

vaccines.

Convenience

The extent to which
vaccines are available,
affordable, accessible,

Fig. 1. Three main aspects of vaccine hesitancy [12]
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Table 1. Most common causes for opposing COVID-19 vaccination [14]

Personal situation

| don't feel concerned because of age or health condition.

Itis a useless vaccine; COVID-19 is not very dangerous.

Because of my physical condition, my health does not allow vaccination.

| have been tested negative; I'm not sick; | have been ill and am immunized.

Effectiveness

Lack of knowledge, | prefer to wait longer and study it over the long term to see if it is effective

and safe.

| prefer to treat myself in other ways. There are different treatments (hydroxychloroquine).
Social distancing and other behavioural measures are sufficient. | am careful.

| prefer to develop my immunity.

Because of the possibility of a mutation of the virus (so the vaccine would be less effective or

ineffective at all).

Lack of trust

Because a vaccine developed in an emergency is potentially dangerous, side effects are

unknown, and people can get sick.

Because of my distrust of the pharmaceutical industry/medical profession, the laboratories are in

a logic of profitability.

Because there is a lack of information, divergent opinions, no scientific consensus.
Because there are secret relationships between the government and the pharmaceutical

industry (opinions/conspiracy theories).

Because of the poor management of vaccines and masks by the government
(Negative opinions/comments regarding the government and its control of the epidemic).

Antivax

| am against vaccination (in general). | don't get vaccinated.
Because vaccines are (possibly) harmful for health.

Changes in COVID-19 vaccine acceptance rates
were observed in some countries over time. In
France, the vaccine acceptance rate was 62.0%
to 77.1% in March and 58.9% in June. In China,
the vaccine acceptance rate was 91.3% in
March, 83.5% in May, and 88.6% in June. In the
Us, it was 56.9% in April, 67.0% to 75.0% in
May, and 75.4% in June. The vaccine
acceptance rate of ltaly was 77.3% in April,
70.8% in June, and 53.7% in September. In the
UK, it was 79.0% in April, 83.0% in May, 71.5%
in June, 64.0% in July, and 71.7% in September
[32].

The variable rates of vaccine hesitancy across
countries or regions are complicated and depend
on the differences in religious views,
demographics, and context-specific factors. In
lower-middle-income countries or areas, the
leading causes of vaccine hesitancy are cost,
inequalities in access, and awareness of
vaccines [113]. On the other hand, concerns
related to the safety of vaccines are the leading
cause of vaccine hesitancy in higher-income

countries [33]. People are hesitant to
take the COVID-19 vaccine because of
newer technology and long-term safety
concerns.

12

2.3 Vaccine Hesitancy among Healthcare
Workers

In general, healthcare workers have a higher
vaccine acceptance rate, but inconsistent results
came up in some studies. In the earlier stage of
the pandemic, up to one-third of HCWs were
found as vaccine-hesitant [34] [35]. Some studies
found no difference between healthcare workers
and the general population [30], [36]. A study
revealed that some healthcare workers even
stand against vaccination in general [37]. Nurses
in Hong Kong had only 40.0% and 63.0%
vaccine acceptance rates at the beginning of the
COVID-19 pandemic, two studies dated back to
the early part of the pandemic [38]. A study found
only a 27.7% vaccine acceptance rate among the
healthcare workers in Congo [39]. Over time the
vaccine acceptance rate has increased around
the globe among healthcare workers.

2.4 Vaccine Hesitancy and Social Media

Social media allow the rapid spread of rumors
and myths regarding vaccination, thus increasing
vaccine hesitancy. People's decision to receive,
delay or refuse vaccination can be influenced by
the Internet, which may increase the incidence of



vaccine-preventable diseases among
unvaccinated people [40]. The Internet has
become the primary source of vaccine-related
content. Integration of an online information
monitoring system is vital in addressing vaccine
hesitancy [41]. In the last decade, social media
have become an essential tool for opinion
research. Different social media sites allow
people from other countries to participate in
public discussions about vaccination in real-time.
Public health professionals Healthcare workers
can play an active role in these discussions.
Therefore, social media is a platform for real-time
surveillance of vaccine-hesitancy and an
effective communication tool for global health
performers [42].

Reduce Vaccine

2.5 Approaches to

Hesitancy
2.5.1 National vaccination campaign

Earlier studies found that a mass media
campaign is an efficient approach to decrease
vaccine hesitancy. The motivation should be
noble, focusing on the hazards of the disease,
the safety of the vaccine, and the possible
outcome of remaining unvaccinated. While mass
media campaigns have the advantage of
reaching most of the population, their effects
remain uncertain [14]. Public messages are more
acceptable when they are delivered by a trusted
source like a healthcare worker. One study
revealed that the acceptance of the human
papillomavirus vaccine went from 2 to 38%
among boys when their parents had received a
recommendation by a medical person (44).
According to another study, the influenza type
H1N1 vaccine acceptance rate was increased
55% to 75% when the people were questioned
by an expert [43]. In a recent study, a chatbot
programmed to address disagreements against
the COVID-19 vaccine had proved effective in
shifting vaccination mindsets and behavioral
objectives [44].

2.5.2 Nationwide vaccination program

The vaccine should be offered to the people
vaccine free of cost without the requirement of
any prescription. The vaccine should be easily
accessible. Vaccine centers should be placed all
over the country equally. The registration
process for vaccination should be free and easy.
The registered person should be notified by
SMS. Studies have revealed that the vaccination
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rate was higher among the prescheduled people
for a flu vaccine appointment[45]. There should
be an onsite registration facility in every vaccine
center. On-the-spot vaccination has also been
proven as a very effective tool to boost the
vaccination rate. It found that continuous
reminders from the healthcare workers to the
general population in different formats like SMS,
email, postcards about the vaccination date
increase the vaccination rate [46]. This approach
is crucial in the case of the COVID-19
vaccination. More attention should be given to
the high-risk population living in rural areas and
having lower socioeconomic conditions. Local
healthcare and social workers can play a vital
role here.

2.5.3 Utilization of social standards

Vaccinated people can change the mindset of
vaccine hesitate ones. Wearing a badge or using
a profile picture on Facebook that wrote, "I'm
vaccinated against COVID-19," can make a
difference. In an earlier hospital-based study, the
vaccination rate was increased when the
healthcare workers wore a badge reading, 'l am
vaccinated against influenza to protect you' [47].
A study in the Netherlands revealed similar
results [48]. These examples prove, when
positive decisions are made Vvisible, they
influence others to take their own decisions. It's
crucial to understand the social standard of a
community to change their behavior. The
contents of the national vaccination campaign
should be selected according to the social norm
of that particular reign. The healthcare providers
should deliver public messages which match the
intellectual level of people of that area.
Improvement of communication skills is needed
for both healthcare providers and the general
population.

3. CONCLUSION

To combat the extensive prevalence of COVID-
19 vaccine hesitancy, governments, health
policymakers, and media sources need
combined efforts, including different types of
social media authorities. Timely and clear
messages through trusted sources should be
delivered to build COVID-19 vaccination trust
among the mass people. They should be
educated about the safety and efficacy of
currently available COVID-19 vaccines. COVID-
19 vaccines should be presented to the general
population free of cost and in an easily
accessible way.



COMPETING INTERESTS

Authors have declared

that no competing

interests exist.

REFERENCES

1.

10.

11.

12.

500 [Internet]. [cited 2021 Sep 14].
Available:https://www.who.int/publications/
10-year-review/vaccines/en/

Fridman A, Gershon R, Gneezy A. COVID-
19 and vaccine hesitancy: A longitudinal
study. PLOS ONE. 2021;16(4):e0250123.
Anderson RM, Vegvari C, Truscott J,
Collyer BS. Challenges in creating herd
immunity to SARS-CoV-2 infection by
mass vaccination. The Lancet.
2020;396(10263):1614-6.

Holder J. Tracking Coronavirus
Vaccinations Around the World. The New
York Times [Internet]; 2021.
Available:https://www.nytimes.com/interact
ive/2021/world/covid-vaccinations-
tracker.html

COVID-19 [Internet]. [cited 2021 Sep 23].
Available:
http://103.247.238.92/webportal/pages/covi
d19-vaccination-update.php

Malik AA, McFadden SM, Elharake J,
Omer SB. Determinants of COVID-19
vaccine  acceptance in the US.
EClinicalMedicine. 2020;26:100495.
global-attitudes-on-a-covid-19-vaccine-
december-2020-report.pdf [Internet]. [cited
2021 Sep 12].
Available:https://www.ipsos.com/sites/defa
ult/files/ct/news/documents/2020-
12/global-attitudes-on-a-covid-19-vaccine-
december-2020-report.pdf

Xia Y, Zhong L, Tan J, Zhang Z, Lyu J,
Chen Y, et al. How to understand "herd
immunity" in COVID-19 pandemic. Front
Cell Dev Biol. 2020;8:991.

MacDonald NE. Vaccine hesitancy:
Definition, scope and determinants.
Vaccine. 2015;33(34):4161-4.

Ten health issues WHO will tackle this
year [Internet]. [cited 2021 Sep 12].
Available: https://www.who.int/news-
room/spotlight/ten-threats-to-global-health-
in-2019

Troiano G, Nardi A. Vaccine hesitancy in
the era of COVID-19. Public Health.
2021;194:245-51.

Missouri  Society of Health-System
Pharmacists - Combatting Vaccine
Hesitancy [Internet]. [cited 2021 Sep 14].

14

Khan et al.; AJRID, 8(4): 9-16, 2021; Article no.AJRID.77099

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

Available:https://www.moshp.org/blog/810
7974

1 Report WORKING_GROUP_vaccine_h
esitancy_final.pdf [Internet]. [cited 2021
Sep 15].
Available:https://www.who.int/immunizatio
n/sage/meetings/2014/october/1_Report_
WORKING_GROUP_vaccine_hesitancy _fi
nal.pdf

Chevallier C, Hacquin A-S, Mercier H.
COVID-19 Vaccine Hesitancy: Shortening
the Last Mile. Trends Cogn Sci.
2021;25(5):331-3.

Wagner AL, Masters NB, Domek GJ,
Mathew JL, Sun X, Asturias EJ, et al
Comparisons of vaccine hesitancy across
five low-and middle-income countries.
Vaccines. 2019;7(4):155.
wellcome-global-monitor-2018.pdf
[Internet]. [cited 2021 Sep 13].
Available:https://wellcome.org/sites/default
[files/wellcome-global-monitor-2018.pdf
Larson HJ, De Figueiredo A, Xiahong Z,
Schulz WS, Verger P, Johnston IG, et al.
The state of vaccine confidence 2016:
global insights through a 67-country
survey. E Bio Medicine. 2016;12:295-301.
Brewer NT, Chapman GB, Rothman AJ,
Leask J, Kempe A. Increasing vaccination:
putting psychological science into action.
Psychol Sci Public Interest. 2017;18(3):
149-207.

Abedin M, Islam MA, Rahman FN, Reza
HM, Hossain MZ, Hossain MA, et al.
Willingness to vaccinate against COVID-19
among Bangladeshi adults: Understanding
the strategies to optimize vaccination
coverage. PLOS ONE. 2021;16(4):
€0250495.

Harapan H, Wagner AL, Yufika A, Winardi
W, Anwar S, Gan AK, et al. acceptance of
a COVID-19 vaccine in Southeast Asia: a
cross-sectional study in Indonesia. Front
Public Health. 2020;8.

Wang J, Jing R, Lai X, Zhang H, Lyu Y,
Knoll MD, et al. Acceptance of COVID-19
Vaccination  during the COVID-19
Pandemic in China. Vaccines. 2020;8
(3):482.

Lazarus JV, Ratzan SC, Palayew A,
Gostin LO, Larson HJ, Rabin K, et al. A
global survey of potential acceptance of a
COVID-19 vaccine. Nat Med. 2021;27
(2):225-8.

Rhodes A, Hog M, Measey M-A, Danchin
M. Intention to vaccinate against COVID-



24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

19 in Australia. Lancet Infect Dis.
2021;21(5):el10.
Sarasty O, Carpio CE, Hudson D,

Guerrero-Ochoa PA, Borja I. The demand
for a COVID-19 vaccine in Ecuador.
Vaccine. 2020;38(51):8090-8.

La Vecchia C, Negri E, Alicandro G,
Scarpino V. Attitudes towards influenza
vaccine and a potential COVID-19 vaccine
in Italy and differences across occupational
groups, September 2020. Med Lav.
2020;111(6):445.

Grech V, Gauci C, Agius S. Vaccine
hesitancy among Maltese healthcare

workers toward influenza and novel
COVID-19 vaccination. Early Hum
Dev;2020.

Sallam M, Dababseh D, Eid H, Al-
Mahzoum K, Al-Haidar A, Taim D, et al.
High rates of COVID-19 vaccine hesitancy
and its association with conspiracy beliefs:
A study in Jordan and Kuwait among other
Arab countries. Vaccines. 2021;9(1):
42.

Salali GD, Uysal MS. COVID-19 vaccine
hesitancy is associated with beliefs on the
origin of the novel coronavirus in the UK
and Turkey. Psychol Med. 2020;1-3.
Al-Mohaithef M, Padhi BK. Determinants of
COVID-19 vaccine acceptance in Saudi
Arabia: a web-based national survey. J
Multidiscip Healthc. 2020;13:1657.

Dror AA, Eisenbach N, Taiber S, Morozov
NG, Mizrachi M, Zigron A, et al. Vaccine
hesitancy: the next challenge in the fight
against COVID-19. Eur J Epidemiol.
2020;35(8):775-9.
NextDecadeOfVaccines_Single NoBleed.
pdf [Internet]. [cited 2021 Sep 14].
Available:https://www.results.org.uk/sites/d
efault/files/files/INextDecadeOfVaccines_Si
ngle_NoBleed.pdf

Sallam M. COVID-19 Vaccine Hesitancy
Worldwide: A Concise Systematic Review
of Vaccine Acceptance Rates. Vaccines.
2021;9(2):160.

Aw J, Seng JJB, Seah SSY, Low LL.
COVID-19 Vaccine Hesitancy—A Scoping
Review of Literature in High-Income
Countries. Vaccines. 2021;9(8):900.

Shaw J, Stewart T, Anderson KB, Hanley
S, Thomas SJ, Salmon DA, et al.
Assessment of US health care personnel
(HCP)  attitudes towards COVID-19
vaccination in an extensive university
health care system. Clin Infect Dis Off Publ
Infect Dis Soc Am;2021.

15

Khan et al.; AJRID, 8(4): 9-16, 2021; Article no.AJRID.77099

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Gharpure R, Guo A, Bishnoi CK, Patel U,
Gifford D, Tippins A, et al. Early COVID-19
first-dose vaccination coverage among
residents and staff members of skilled
nursing facilities participating in the
pharmacy partnership for long-term care
program—United States, December 2020—
January 2021. Morb Mortal WKly Rep.
2021;70(5):178.

Barello S, Nania T, Dellafiore F, Graffigna
G, Caruso R." Vaccine hesitancy'among
university students in Italy during the
COVID-19 pandemic. Eur J Epidemiol.
2020;35(8):781-3.

Larson H. Vaccine hesitancy among
healthcare workers and their patients in
Europe: A Qualitative Study. ECDC;
2015.

Kwok KO, Li K-K, WEI WI, Tang A, Wong
SYS, Lee SS. Influenza vaccine uptake,
COVID-19 vaccination intention and
vaccine hesitancy among nurses: A
survey. Int J Nurs Stud. 2021;114:
103854.

Nzaji MK, Ngombe LK, Mwamba GN,
Ndala DBB, Miema JM, Lungoyo CL, et al.
Acceptability of vaccination against
COVID-19 among healthcare workers in
the Democratic Republic of the Congo.
Pragmatic Obs Res. 2020;11:103.
Piedrahita-Valdés H, Piedrahita-Castillo D,
Bermejo-Higuera J, Guillem-Saiz P,
Bermejo-Higuera JR, Guillem-Saiz J, et al.
Vaccine Hesitancy on Social Media:
Sentiment Analysis from June 2011 to April
2019. Vaccines. 2021;9(1):28.

Azizi FSM, Kew Y, Moy FM. Vaccine
hesitancy among parents in a multi-ethnic
country, Malaysia. Vaccine.
2017;35(22):2955-61.

Deiner MS, Fathy C, Kim J, Niemeyer K,
Ramirez D, Ackley SF, et al. Facebook and
Twitter vaccine sentiment in response to
measles outbreaks. Health Informatics J.
2019;25(3):1116-32.

Chanel O, Luchini S, Massoni S, Vergnaud
J-C. Impact of information on intentions to
vaccinate in a potential epidemic: Swine-
origin Influenza A (H1N1). Soc Sci Med.
2011;72(2):142-8.

Altay S, Hacquin A-S, Chevallier C,
Mercier H. Information Delivered by a
Chatbot Has a Positive Impact on COVID-
19 Vaccines Attitudes and Intentions
[Internet]. Psy Ar Xiv; 2021 [cited 2021 Sep
22].

Available: https://psyarxiv.com/eb2gt/



45,

46.

47.

Chapman GB, Li M, Colby H, Yoon H.

Opting In vs Opting Out of Influenza
Vaccination.  JAMA. 2010;304(1):43-
4

Vann JCJ, Jacobson RM, Coyne-Beasley
T, Asafu-Adjei JK, Szilagyi PG. Patient
reminder and recall interventions to
improve immunization rates. Cochrane
Database Syst Rev. 2018;(1).

Zhou Q, Gao Y, Wang X, Liu R, Du P,
Wang X, et al. Nosocomial infections
among patients with COVID-19, SARS and

Khan et al.; AJRID, 8(4): 9-16, 2021; Article no.AJRID.77099

48.

MERS: a rapid review and meta-analysis.
Ann Transl Med. 2020;8(10).
Riphagen-Dalhuisen J, Burgerhof J,
Frijstein G, Van Der Geest-Blankert A,
Danhof-Pont M, De Jager H, et al
Hospital-based cluster randomised
controlled trial to assess effects of a multi-
faceted programme on influenza vaccine
coverage among hospital healthcare
workers and nosocomial influenza in the
Netherlands, 2009 to 2011.
Eurosurveillance. 2013;18(26):20512.

© 2021 Khan et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://lwww.sdiarticle4.com/review-history/77099

16


http://creativecommons.org/licenses/by/4.0

