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Abstract 

Background  Globally, COVID-19 vaccines have proven to be instrumental for promoting population health by reduc-
ing illness from SARS-CoV-2. Vaccine certificates emerged as a potentially promising solution for encouraging vac-
cination and facilitating the safe reopening of society, however, they were controversial due to criticisms of infringing 
upon individual rights. While there is extensive literature describing the ethical, legal, and public health implications 
of vaccine certificates, there is currently a gap in knowledge about the association of vaccine certificates on vaccine 
uptake during the COVID-19 pandemic and barriers and facilitators to their use.

Objectives  The objectives of this scoping review are to (i) describe the existing literature on the association of vac-
cine certificates on the rates of COVID-19 vaccine uptake across several countries and (ii) describe the intrinsic 
and extrinsic barriers or facilitators that moderate this relationship.

Methods  We conducted a scoping review based on PRISMA Extension for Scoping Reviews (PRSIMA-ScR) guidelines. 
We searched three bibliographic databases (APA PsychInfo, Embase Classic + Embase, OVID-Medline) and preprint 
severs during the first week of July 2023. Three reviewers independently screened the studies based on pre-specified 
eligibility criteria and performed quality assessments of the primary literature and data extraction.

Results  Sixteen studies met the inclusion criteria. 14 or these were surveys and 2 were modelling studies. The 
majority documented that vaccine certificates were significantly associated with increased rates of COVID-19 vaccine 
uptake (n = 12), motivated by factors such as travel/employer requirements, influence from the government/peers, 
and trust in the safety, efficacy, and science behind COVID-19 vaccines. Three studies had non-significant or mixed 
findings. Only one study found a significant decrease in COVID-19 vaccine uptake, motivated by pervasive distrust 
in the QR code-based system of digital vaccine certificates in Russia. Quality of survey studies was generally high.

Conclusion  Our findings provide insights into the existing literature on vaccine certificates association with vac-
cine uptake in several different jurisdictions and barriers and facilitators to their uptake. This information can be used 
to guide future examinations of the implementation of vaccine certificates and more effective implementations.
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Introduction
Globally, governments implemented public health 
measures, including quarantine/stay at home orders, 
social distancing, lockdowns and closures of vari-
ous social or commercial venues, travel restrictions, 
vaccination, and more, to help mitigate the impact of 
the SARS-CoV-2 virus [1, 2]. Vaccination is critical to 
protecting the public from the deleterious health con-
sequences of COVID-19 infection and facilitating the 
reopening of the economy and society at-large [3–6].
For the latter, vaccine certificates have been introduced 
as a hybrid approach of gating access to certain privi-
leges (e.g., cross-border travel, return to work, access 
to certain shared public spaces and venues, etc.) under 
the condition of vaccination against COVID-19 [7–10]. 
However, a major criticism, from a human rights and 
ethical perspective, is that vaccine certificates infringe 
individual rights and freedoms, particularly their right 
to bodily autonomy [11–14]. Further, several upstream 
social determinants, including influence from friends, 
family, sources of information, and more, impact one’s 
willingness to vaccinate and obtain vaccine certifi-
cates [15–17]. This issue is further complicated by the 
fact that different countries introduced different types 
of vaccine certificates, using different approaches, 
and at different timelines [18, 19]. For example, it was 
found that in certain regions, such as the European 
Union, vaccination certificates served as a means to 
gate international travel. However, in China and the 
United States of America, they were more commonly 
used for gating access to activities of daily life within 
the country. In Canada, India, South Africa, Korea and 
the United Kingdom, vaccine certificates were used for 
gating access to activities of daily life and international 
travel [20]. Altogether, it is not yet clear how vaccine 
certificates may be associated willingness to vaccinate 
and whether these effects vary across various settings 
and timelines. To address this gap in the literature, 
we have conducted a scoping review to investigate the 
association between vaccine certificates and willingness 
to vaccinate against COVID-19 and barriers and facili-
tators to their impact.

Methods
Objectives
The objectives of this scoping review are to (i) describe 
the existing literature on the association of vaccine 
certificates on the rates of COVID-19 vaccine uptake 
across several countries and (ii) describe the intrinsic 
and extrinsic barriers or facilitators that moderate this 
relationship.

Methodological approach
We conducted a structured scoping review in accord-
ance with PRISMA Extension for Scoping Reviews 
(PRISMA-ScR) guidelines to identify and describe both 
peer-reviewed and grey literature within the topic of 
COVID-19 vaccine certificates and COVID-19 vaccine 
hesitancy.

A scoping review was conducted given the expected 
heterogeneity of the primary data. Implementations of 
vaccine certificates varied significantly across the globe 
limiting the ability to draw strong conclusions from a 
formal evidence synthesis [21]. However, substantial 
value would be garnered from capturing the range and 
breadth of the studies on this important intervention.

We followed the Preferred Reporting Items for Sys-
tematic reviews and Meta-Analyses extension for Scop-
ing Reviews (PRISMA-ScR) Checklist (Appendix 2).

Information sources and search strategy
Three bibliographic databases (APA PsychInfo, Embase 
Classic + Embase, OVID-Medline) were searched for 
published, peer-reviewed literature, and three reposito-
ries (Medrxiv, Biorxiv, L·OVE) were searched to iden-
tify pre-print records on the first week of July 2023 for 
articles related to Covid-19 and vaccine certificates 
(search terms are included in Appendix 1). The search 
strategy was co-developed and executed by an expe-
rienced medical librarian. A detailed description of 
the search strategy, including combinations of MeSH 
terms, can be found in supplementary document 1. The 
inclusion and exclusion criteria in this study can be 
found in supplementary document 2.

Eligibility criteria
For articles to have been included in this review, they 
must have met the following criteria:

• Examined the general adult population rather 
than special/vulnerable populations.
• Included discussion of COVID-19 vaccine certifi-
cate characteristics (or synonyms such as immunity 
passports, green passes, proof of vaccination, etc.)
• Included discussion of participants’ willingness 
to receive COVID-19 vaccines (acceptance, delay, 
ambivalence, hesitancy, etc.)
• Evaluated the potential role of COVID-19 vaccine 
certificate on willingness to vaccinate
• Available in English
• Considered primary research
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Selection of sources of evidence
Titles, abstracts, and relevant full texts of retrieved 
records were screened by three independent review-
ers (DZ, JA, MT) based on pre-specified inclusion and 
exclusion criteria (Tables  1 and 2). Any conflicts that 
arose during screening were resolved by a neutral third 
reviewer (SSM, and MS) who was not involved in the ini-
tial review of the papers.

Data charting process and items
Included full text articles that remained after screening 
then underwent data extraction by 3 reviewers (DTZ, 
JA, MT), with 2 other independent reviewers performing 
verification (SSM, MS). Preprint studies remaining after 
screening were updated with the final peer-reviewed 
publication if available.

Information was collected and inputted into a data 
extraction form with prespecified categories. Data 
extraction endpoints included reference details (author, 
publication year, study design, location, period of data 
collection), study population characteristics (demo-
graphic information, proportion of vaccinated/unvac-
cinated), methods of recruitment and assessment 
(surveys, scales, interviews, etc.), details about the inter-
vention/experimental design (if applicable), theoretical 
frameworks/models used, vaccine passport/certificate 
characteristics (types of vaccines, digital technologies 
used, public attitudes/opinions towards vaccine cer-
tificates, reason(s) for seeking a vaccine certificate), and 

vaccination intention (acceptance, delay, ambivalence, 
hesitancy). The 3 C’s Model of Vaccine Hesitancy was 
used to categorize barriers to vaccination [21].

Analysis, synthesis, and presentation of results
Studies were analyzed according to article characteristics 
(i.e., article type such as qualitative, survey, quantitative 
modelling, etc.), assessment of themes and subthemes, 
and various elements of content, and the observed asso-
ciation of vaccine certificates on willingness to vaccinate. 
Articles were then grouped based on study design (i.e., 
observational, modeling, experimental, and qualitative 
designs), barriers and facilitators of willingness to vacci-
nate, and overall association of vaccine certificates on the 
rates of vaccine uptake.

The quality of all included surveys was assessed using 
7 different criteria [37]. 1) Was a clear research question 
posed? 2) Was the target population defined, and was the 
sample representative of the population? 3) Was a sys-
tematic approach used to develop the questionnaire? 4)
Was the questionnaire tested? 5)Were questionnaires 
administered in a manner that limited both response and 
nonresponse bias? 6)Was the response rate reported, and 
were strategies used to optimize the response rate? 7) 
Were the results clearly and transparently reported? [38].

Results
Selection of studies
Our search strategy initially identified 675 articles. 
After duplicates (n = 12) were automatically removed 
by Covidence, title and abstract screening resulted in 
the exclusion of 592 articles from 663 articles, and full-
text screening resulted in the exclusion of an additional 
55 articles. The remaining 16 articles are included in the 
manuscript. A comprehensive overview of the screening 
process is presented in a PRISMA flowchart (Fig. 1).

Article types and general characteristics
Of the 16 total studies included, there were four main 
types of study designs: observational (n = 8), modeling 
(n = 4), experimental (n = 3), and qualitative (n = 1) 
(Table 3).

Observational studies
The eight observational studies were all based on 
a cross-sectional design and spanned eight differ-
ent countries (i.e., Netherlands, Russia, France, Israel, 
China, Canada, Lithuania and Poland). Six studies 
focused on the general adult population within their 
respective countries [23, 25, 26, 34–36], whereas the 
others focused on specified subpopulations, including 
ethnic/racial minorities 30  and university students31. 

Table 1  Eligibility criteria

The following articles were included:

Examined the general adult population rather than special/vulnerable 
populations
Included discussion of COVID-19 vaccine certificate characteristics (or 
synonyms such as immunity passports, green passes, proof of vaccina-
tion, etc.)
Included discussion of participants’ willingness to receive COVID-19 vac-
cines (acceptance, delay, ambivalence, hesitancy, etc.)
Evaluated the potential role of COVID-19 vaccine certificate on willing-
ness to vaccinate
English language full text available
Primary research (e.g., observational, modeling, experimental, and quali-
tative studies)

The following articles were excluded:
No discussion of COVID-19 vaccine certificates (e.g., studies that broadly 
mentioned “vaccine mandates” without specifying vaccine certificates 
or synonyms)
No discussion of COVID-19 vaccine intention or uptake
Studies that generally described public opinions and attitudes on COVID-
19 certificates and/or hesitancy but did not evaluate their interaction/
association
No English language full text available
Review-type or non-empirical studies (e.g., commentaries, editorials, 
opinion letters, etc.)



Page 4 of 25Zhu et al. Globalization and Health           (2023) 19:73 

Ta
bl

e 
2 

Q
ua

lit
y 

of
 S

tu
di

es

Re
fe

re
nc

es
W

as
 a

 c
le

ar
 

re
se

ar
ch

 q
ue

st
io

n 
po

se
d?

W
as

 th
e 

ta
rg

et
 

po
pu

la
tio

n 
de

fin
ed

, a
nd

 
w

as
 th

e 
sa

m
pl

e 
re

pr
es

en
ta

tiv
e 

of
 

th
e 

po
pu

la
tio

n?

W
as

 a
 s

ys
te

m
at

ic
 

ap
pr

oa
ch

 u
se

d 
to

 d
ev

el
op

 th
e 

qu
es

tio
nn

ai
re

?

W
as

 th
e 

qu
es

tio
nn

ai
re

 
te

st
ed

?

W
er

e 
qu

es
tio

nn
ai

re
s 

ad
m

in
is

te
re

d 
in

 
a 

m
an

ne
r t

ha
t 

lim
ite

d 
bo

th
 

re
sp

on
se

 a
nd

 
no

nr
es

po
ns

e 
bi

as
?

W
as

 th
e 

re
sp

on
se

 
ra

te
 re

po
rt

ed
, a

nd
 

w
er

e 
st

ra
te

gi
es

 
us

ed
 to

 o
pt

im
iz

e 
th

e 
re

sp
on

se
 ra

te
?

W
er

e 
th

e 
re

su
lts

 
cl

ea
rl

y 
an

d 
tr

an
sp

ar
en

tly
 

re
po

rt
ed

?

Co
m

m
en

ts

D
et

er
m

in
an

ts
 

an
d 

va
ria

tio
ns

 
of

 C
O

VI
D

-1
9 

va
cc

in
e 

up
ta

ke
 

an
d 

re
sp

on
se

s 
am

on
g 

m
in

or
-

ity
 e

th
ni

c 
gr

ou
ps

 
in

 A
m

st
er

da
m

, 
th

e 
N

et
he

rla
nd

s 
[2

2]

TR
U

E
TR

U
E

FA
LS

E
FA

LS
E

TR
U

E
TR

U
E

TR
U

E
D

id
 n

ot
 s

ta
te

 if
 s

ur
ve

y 
w

as
 te

st
ed

 o
r s

pe
ci

fy
 

te
st

in
g/

de
ve

lo
pm

en
t 

pr
oc

es
s 

of
 q

ue
st

io
n-

na
ire

 u
se

d

Pu
bl

ic
 p

ol
ic

y 
m

ea
su

re
s 

to
 in

cr
ea

se
 

an
ti-

SA
RS

-C
oV

-2
 

va
cc

in
at

io
n 

ra
te

 
in

 R
us

si
a 

[2
3]

TR
U

E
TR

U
E

FA
LS

E
FA

LS
E

TR
U

E
TR

U
E

TR
U

E
D

id
 n

ot
 s

ta
te

 if
 s

ur
ve

y 
w

as
 te

st
ed

 o
r s

pe
ci

fy
 

te
st

in
g/

de
ve

lo
pm

en
t 

pr
oc

es
s 

of
 q

ue
st

io
n-

na
ire

 u
se

d

Pe
rs

is
te

nc
e 

of
 v

ac
-

ci
ne

 h
es

ita
nc

y 
an

d 
ac

ce
pt

-
an

ce
 o

f t
he

 E
U

 
Co

vi
d 

ce
rt

ifi
ca

te
 

am
on

g 
Fr

en
ch

 
st

ud
en

ts
 [2

4]

TR
U

E
TR

U
E

TR
U

E
FA

LS
E

TR
U

E
TR

U
E

TR
U

E
Ta

rg
et

 p
op

ul
a-

tio
n 

w
as

 d
efi

ne
d,

 
bu

t r
ep

re
se

nt
at

iv
e-

ne
ss

 o
f t

he
 s

am
pl

e 
w

as
 d

es
cr

ib
ed

 
in

 th
e 

pa
pe

r a
s 

a 
lim

i-
ta

tio
n 

(i.
e.

 s
ur

ve
ye

d 
st

ud
en

ts
 w

ho
w

er
e 

he
si

ta
nt

 
ab

ou
t v

ac
ci

ne
s 

ag
ai

ns
t C

ov
id

-1
9 

un
til

 v
er

y 
re

ce
nt

ly
 

an
d 

w
ho

 m
ad

e 
th

ei
r d

ec
is

io
n 

to
 b

e 
va

cc
in

at
ed

 la
te

r 
th

an
 th

ei
r p

ee
rs

) D
id

 
no

t m
en

tio
n 

if 
su

rv
ey

 
w

as
 te

st
ed



Page 5 of 25Zhu et al. Globalization and Health           (2023) 19:73 	

Ta
bl

e 
2 

(c
on

tin
ue

d)

Re
fe

re
nc

es
W

as
 a

 c
le

ar
 

re
se

ar
ch

 q
ue

st
io

n 
po

se
d?

W
as

 th
e 

ta
rg

et
 

po
pu

la
tio

n 
de

fin
ed

, a
nd

 
w

as
 th

e 
sa

m
pl

e 
re

pr
es

en
ta

tiv
e 

of
 

th
e 

po
pu

la
tio

n?

W
as

 a
 s

ys
te

m
at

ic
 

ap
pr

oa
ch

 u
se

d 
to

 d
ev

el
op

 th
e 

qu
es

tio
nn

ai
re

?

W
as

 th
e 

qu
es

tio
nn

ai
re

 
te

st
ed

?

W
er

e 
qu

es
tio

nn
ai

re
s 

ad
m

in
is

te
re

d 
in

 
a 

m
an

ne
r t

ha
t 

lim
ite

d 
bo

th
 

re
sp

on
se

 a
nd

 
no

nr
es

po
ns

e 
bi

as
?

W
as

 th
e 

re
sp

on
se

 
ra

te
 re

po
rt

ed
, a

nd
 

w
er

e 
st

ra
te

gi
es

 
us

ed
 to

 o
pt

im
iz

e 
th

e 
re

sp
on

se
 ra

te
?

W
er

e 
th

e 
re

su
lts

 
cl

ea
rl

y 
an

d 
tr

an
sp

ar
en

tly
 

re
po

rt
ed

?

Co
m

m
en

ts

Th
e 

ro
le

 o
f i

nc
en

-
tiv

es
 in

 d
ec

id
in

g 
to

 re
ce

iv
e 

th
e 

av
ai

l-
ab

le
 C

O
VI

D
-1

9 
va

c-
ci

ne
 in

 Is
ra

el
 [2

5]

TR
U

E
TR

U
E

FA
LS

E
TR

U
E

TR
U

E
TR

U
E

TR
U

E
Ta

rg
et

 p
op

ul
a-

tio
n 

w
as

 d
efi

ne
d,

 
bu

t r
ep

re
se

nt
at

iv
e-

ne
ss

 o
f t

he
 s

am
pl

e 
w

as
 d

es
cr

ib
ed

 
in

 th
e 

pa
pe

r a
s 

a 
lim

i-
ta

tio
n 

(i.
e.

 d
ue

 to
 u

se
 

of
 o

nl
in

e 
re

cr
ui

t-
m

en
t m

et
ho

ds
, m

ay
 

no
t b

e 
re

pr
es

en
ta

-
tiv

e 
of

 e
nt

ire
 Is

ra
el

i 
po

pu
la

tio
n/

in
cl

us
iv

e 
of

 m
in

or
iti

es
). 

Q
ue

s-
tio

nn
ai

re
 w

as
 p

ar
tly

 
ba

se
d 

on
 a

 p
re

vi
-

ou
s 

qu
es

tio
nn

ai
re

 
th

at
 w

as
 p

ilo
t-

te
st

ed
 

w
ith

in
 th

e 
ge

ne
ra

l 
pu

bl
ic

 in
 Ju

ne
 2

02
0

CO
VI

D
-1

9 
va

cc
in

e 
he

si
ta

nc
y 

in
 a

 c
ity

 
w

ith
 fr

ee
 c

ho
ic

e 
an

d 
su

ffi
ci

en
t d

os
es

 
[2

6]

TR
U

E
FA

LS
E

TR
U

E
TR

U
E

TR
U

E
TR

U
E

TR
U

E

Th
e 

po
te

nt
ia

l 
im

pa
ct

 o
f v

ac
ci

ne
 

pa
ss

po
rt

s 
on

 in
cl

i-
na

tio
n 

to
 a

cc
ep

t 
CO

VI
D

-1
9 

va
cc

in
a-

tio
ns

 in
 th

e 
U

ni
te

d 
Ki

ng
do

m
: E

vi
de

nc
e 

fro
m

 a
 la

rg
e 

cr
os

s-
se

ct
io

na
l s

ur
ve

y 
an

d 
m

od
el

in
g 

st
ud

y 
[2

7]

TR
U

E
TR

U
E

FA
LS

E
FA

LS
E

TR
U

E
TR

U
E

TR
U

E
D

id
 n

ot
 s

ta
te

 if
 s

ur
ve

y 
w

as
 te

st
ed

 o
r s

pe
ci

fy
 

te
st

in
g/

de
ve

lo
pm

en
t 

pr
oc

es
s 

of
 q

ue
st

io
n-

na
ire

 u
se

d

CO
VI

D
-1

9 
va

c-
ci

na
tio

n 
m

an
da

te
s 

an
d 

va
cc

in
e 

up
ta

ke
 

[2
8]

TR
U

E
TR

U
E

TR
U

E
FA

LS
E

TR
U

E
TR

U
E

TR
U

E
D

id
 n

ot
 e

xp
lic

itl
y 

st
at

e 
if 

th
e 

su
rv

ey
 

w
as

 te
st

ed



Page 6 of 25Zhu et al. Globalization and Health           (2023) 19:73 

Ta
bl

e 
2 

(c
on

tin
ue

d)

Re
fe

re
nc

es
W

as
 a

 c
le

ar
 

re
se

ar
ch

 q
ue

st
io

n 
po

se
d?

W
as

 th
e 

ta
rg

et
 

po
pu

la
tio

n 
de

fin
ed

, a
nd

 
w

as
 th

e 
sa

m
pl

e 
re

pr
es

en
ta

tiv
e 

of
 

th
e 

po
pu

la
tio

n?

W
as

 a
 s

ys
te

m
at

ic
 

ap
pr

oa
ch

 u
se

d 
to

 d
ev

el
op

 th
e 

qu
es

tio
nn

ai
re

?

W
as

 th
e 

qu
es

tio
nn

ai
re

 
te

st
ed

?

W
er

e 
qu

es
tio

nn
ai

re
s 

ad
m

in
is

te
re

d 
in

 
a 

m
an

ne
r t

ha
t 

lim
ite

d 
bo

th
 

re
sp

on
se

 a
nd

 
no

nr
es

po
ns

e 
bi

as
?

W
as

 th
e 

re
sp

on
se

 
ra

te
 re

po
rt

ed
, a

nd
 

w
er

e 
st

ra
te

gi
es

 
us

ed
 to

 o
pt

im
iz

e 
th

e 
re

sp
on

se
 ra

te
?

W
er

e 
th

e 
re

su
lts

 
cl

ea
rl

y 
an

d 
tr

an
sp

ar
en

tly
 

re
po

rt
ed

?

Co
m

m
en

ts

Th
e 

eff
ec

t o
f C

O
VI

D
 

ce
rt

ifi
ca

te
s 

on
 v

ac
-

ci
ne

 u
pt

ak
e,

 
he

al
th

 o
ut

co
m

es
, 

an
d 

th
e 

ec
on

om
y 

[2
9]

TR
U

E
TR

U
E

FA
LS

E
FA

LS
E

TR
U

E
FA

LS
E

TR
U

E
“G

lo
ba

l C
O

VI
D

-1
9 

Tr
en

ds
 a

nd
 Im

pa
ct

 
Su

rv
ey

” i
n 

pa
rt

ne
rs

hi
p 

w
ith

 F
ac

eb
oo

k—
th

e 
qu

es
tio

nn
ai

re
 u

se
d 

to
 o

bt
ai

n 
su

rv
ey

 d
at

a;
 

th
e 

ta
rg

et
 p

op
ul

at
io

n 
is

 u
nc

le
ar

Th
e 

eff
ec

t o
f m

an
da

-
to

ry
 C

O
VI

D
-1

9 
ce

r-
tifi

ca
te

s 
on

 v
ac

ci
ne

 
up

ta
ke

: s
yn

th
et

ic
-

co
nt

ro
l m

od
el

lin
g 

of
 s

ix
 c

ou
nt

rie
s 

[3
0]

TR
U

E
TR

U
E

TR
U

E
TR

U
E

TR
U

E
TR

U
E

TR
U

E
D

oe
s 

no
t e

xp
lic

itl
y 

st
at

e 
if 

th
e 

su
rv

ey
 

w
as

 te
st

ed

U
ni

te
d 

St
at

es
 C

O
VI

D
-

19
 v

ac
ci

na
tio

n 
pr

ef
er

en
ce

s 
(C

VP
): 

20
20

 h
in

ds
ig

ht
 [3

1]

TR
U

E
TR

U
E

TR
U

E
TR

U
E

FA
LS

E
TR

U
E

TR
U

E
O

nl
in

e 
su

rv
ey

 (u
nd

er
-

re
pr

es
en

ts
 th

os
e 

w
ho

 
ar

e 
un

ab
le

 to
 u

se
 

te
ch

no
lo

gy
 o

r a
re

 
ill

ite
ra

te
), 

bu
t t

ar
ge

t 
po

pu
la

tio
n 

m
ay

 b
e 

co
ns

id
er

ed
 g

eo
gr

ap
h-

ic
al

ly
 a

nd
 d

em
og

ra
ph

-
ic

al
ly

 re
pr

es
en

ta
tiv

e

CO
VI

D
-1

9 
va

cc
in

e 
he

si
ta

nc
y 

in
 e

ig
ht

 
Eu

ro
pe

an
 c

ou
nt

rie
s: 

pr
ev

al
en

ce
, d

et
er

m
i-

na
nt

s, 
an

d 
he

te
ro

ge
-

ne
ity

 [3
2]

TR
U

E
TR

U
E

TR
U

E
FA

LS
E

TR
U

E
TR

U
E

TR
U

E
D

id
 n

ot
 e

xp
lic

itl
y 

st
at

e 
if 

th
e 

su
rv

ey
 

w
as

 te
st

ed

CO
VI

D
-1

9 
va

cc
in

e 
he

si
ta

nc
y 

an
d 

va
c-

ci
ne

 p
as

sp
or

ts
: 

a 
cr

os
s-

se
ct

io
na

l 
co

nj
oi

nt
 e

xp
er

im
en

t 
in

 Ja
pa

n 
[3

2]

TR
U

E
TR

U
E

TR
U

E
FA

LS
E

TR
U

E
TR

U
E

TR
U

E
D

id
 n

ot
 e

xp
lic

itl
y 

st
at

e 
if 

th
e 

su
rv

ey
 

w
as

 te
st

ed



Page 7 of 25Zhu et al. Globalization and Health           (2023) 19:73 	

Ta
bl

e 
2 

(c
on

tin
ue

d)

Re
fe

re
nc

es
W

as
 a

 c
le

ar
 

re
se

ar
ch

 q
ue

st
io

n 
po

se
d?

W
as

 th
e 

ta
rg

et
 

po
pu

la
tio

n 
de

fin
ed

, a
nd

 
w

as
 th

e 
sa

m
pl

e 
re

pr
es

en
ta

tiv
e 

of
 

th
e 

po
pu

la
tio

n?

W
as

 a
 s

ys
te

m
at

ic
 

ap
pr

oa
ch

 u
se

d 
to

 d
ev

el
op

 th
e 

qu
es

tio
nn

ai
re

?

W
as

 th
e 

qu
es

tio
nn

ai
re

 
te

st
ed

?

W
er

e 
qu

es
tio

nn
ai

re
s 

ad
m

in
is

te
re

d 
in

 
a 

m
an

ne
r t

ha
t 

lim
ite

d 
bo

th
 

re
sp

on
se

 a
nd

 
no

nr
es

po
ns

e 
bi

as
?

W
as

 th
e 

re
sp

on
se

 
ra

te
 re

po
rt

ed
, a

nd
 

w
er

e 
st

ra
te

gi
es

 
us

ed
 to

 o
pt

im
iz

e 
th

e 
re

sp
on

se
 ra

te
?

W
er

e 
th

e 
re

su
lts

 
cl

ea
rl

y 
an

d 
tr

an
sp

ar
en

tly
 

re
po

rt
ed

?

Co
m

m
en

ts

Pu
bl

ic
 a

tt
itu

de
s 

to
 C

O
VI

D
-1

9 
va

c-
ci

ne
s: 

a 
qu

al
ita

tiv
e 

st
ud

y 
[3

3]

TR
U

E
TR

U
E

TR
U

E
FA

LS
E

FA
LS

E
TR

U
E

TR
U

E
Pe

op
le

 a
ge

d 
50

 +
 ye

ar
s 

w
er

e 
un

de
rr

ep
re

se
nt

ed
 

in
 th

e 
fin

al
 s

am
pl

e,
 

pa
rt

ic
ip

an
ts

 m
et

 
in

 o
nl

in
e 

fo
cu

s 
gr

ou
ps

 
w

hi
ch

 c
ou

ld
 im

pa
ct

 
th

ei
r r

es
po

ns
es

. 
D

id
 n

ot
 e

xp
lic

itl
y 

st
at

e 
if 

th
e 

su
rv

ey
 

w
as

 te
st

ed

Ex
pl

or
in

g 
th

e 
im

pa
ct

 
of

 Q
ue

be
c’

s 
va

cc
in

e 
lo

tt
er

y 
an

d 
va

cc
in

e 
pa

ss
po

rt
s 

on
 C

ov
id

-
19

 v
ac

ci
na

tio
n 

in
te

nt
io

n:
 F

in
di

ng
s 

fro
m

 re
pe

at
ed

 
cr

os
s 

se
ct

io
na

l 
su

rv
ey

s 
[3

4]

TR
U

E
TR

U
E

FA
LS

E
FA

LS
E

TR
U

E
TR

U
E

TR
U

E
D

id
 n

ot
 s

ta
te

 if
 s

ur
ve

y 
w

as
 te

st
ed

 o
r s

pe
ci

fy
 

te
st

in
g/

de
ve

lo
pm

en
t 

pr
oc

es
s 

of
 q

ue
st

io
n-

na
ire

 u
se

d

Ca
rr

ot
-a

nd
-S

tic
k,

 
or

 P
ili

ng
 C

offi
ns

? 
Es

tim
at

in
g 

th
e 

Ro
le

 
of

 F
ac

to
rs

 O
ve

r-
co

m
in

g 
CO

VI
D

-1
9 

Va
cc

in
e 

H
es

ita
nc

y 
in

 P
ol

an
d 

an
d 

Li
th

u-
an

ia
 in

 th
e 

Ye
ar

s 
20

21
–2

02
2 

[3
5]

N
/A

, n
o 

su
rv

ey
 

w
as

 u
se

d 
in

 th
is

 
st

ud
y 

an
d 

in
st

ea
d 

a 
w

ei
gh

te
d 

re
gr

es
si

on
 

m
od

el
 w

as
 u

se
d

Th
e 

eff
ec

t o
f v

ac
ci

ne
 

m
an

da
te

 a
nn

ou
nc

e-
m

en
ts

 o
n 

va
cc

in
e 

up
ta

ke
 in

 C
an

ad
a:

 
A

n 
in

te
rr

up
te

d 
tim

e 
se

rie
s 

an
al

ys
is

 [3
6]

N
/A

, n
o 

su
rv

ey
 

w
as

 u
se

d 
in

 th
is

 
st

ud
y 

an
d 

in
st

ea
d 

a 
tim

e 
se

rie
s 

an
al

ys
is

 
w

as
 c

on
du

ct
ed



Page 8 of 25Zhu et al. Globalization and Health           (2023) 19:73 

These studies involved similarly low rates of COVID-19 
vaccination at baseline — namely, 2–14% [22], 17.28% 
[23] 10.1–13.5% [26], and 3–4% [35] — except for a 
study conducted immediately after the COVID-19 vac-
cines were made available, therefore, had no vaccinated 
participants at baseline [25], and a study that recruited 
only participants that had received their vaccination 
dose(s) at a specified vaccine clinic, therefore, all par-
ticipants were vaccinated at baseline [24]. Another 
study had an 87% vaccination rate (defined as 2 doses) 
at baseline [34]. Another study had an average vacci-
nation rate among all provinces at 82.01% at baseline 
[36]. Two studies used the Health Belief Model as their 
theoretical framework [24, 25], one study used the 5 C’s 
Model of Vaccine Hesitancy [34] and one used the 3 C’s 
Model of Vaccine Hesitancy [22].

Modeling studies
The four modeling studies primarily examined coun-
tries in Europe (e.g., France, Italy, Germany, Denmark, 
Switzerland, and the United Kingdom) as well as a few 
non-European countries (e.g., Canada, Israel, and the 
United States). Only one of these studies used a theoreti-
cal framework — innovation diffusion theory — which 
describes how innovations (particularly, vaccines) are 
spread and taken up; specifically, in this study, innovation 
diffusion theory was used to establish the counterfactual 
estimates [29]. Data on COVID-19 cases, deaths, hos-
pital admissions, vaccination rates, and more, were col-
lected from multinational databases (e.g., Our World in 
Data, European Centre for Disease Prevention and Con-
trol, Oxford COVID-19 Government Response Tracker, 
etc.) to generate the predictive models [27–30]. All four 
modeling studies examined trends in the general adult 

Fig. 1  PRISMA flow diagram
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population in their respective countries and were not 
narrowed to specific subpopulations. The time period 
these studies took place ranged from one month — April 
2021 [27]or December 2021 [29]— to several months 
in length, July 2021–October 2021 [28] or April 2021–
November 2021 [30].

Experimental studies
The three experimental studies primarily examined 
Japan [32], the United States [31], and several European 
countries [39], and were all focused on the general adult 
population rather than any specific subpopulations. 
The theoretical frameworks used were the Health Belief 
Model [32] and Health Preferences Research (HPR) [31]. 
These experimental studies evaluated the effects of vary-
ing characteristics (varying levels efficacy, side effects, 
settings, presence of vaccine certificates, etc [32]), knowl-
edge translation (messaging about COVID-19 risk reduc-
tion, vaccine certificates, and hedonistic or altruistic 
benefits [39]), and incentives (incentives such as access 
to travel, restaurants, social gatherings, and going out 
without masks) associated with vaccine certificates, and 
to what extent they influenced willingness to vaccinate. 
These experimental studies used various experimen-
tal designs such as a conjoint experimental design [32], 
a randomized control design [39] and a discrete choice 
design [31].

Qualitative studies
Only one qualitative study was captured [33], which 
focused on examining public attitudes towards COVID-
19 vaccines in the United Kingdom. The main questions 
in the focus groups covered themes such as vaccination 
intention, perceptions on vaccine certificates, and other 
vaccine-related experiences and behaviors. The authors 
employed the Continuum of Vaccine Hesitancy Model 
as their theoretical framework, which treats willingness 
to vaccinate as a continuum between complete accept-
ance and complete refusal [33]. This study was conducted 
between March 2021–April 2021.

Quality assessment
Fourteen out of 16 studies in this review had used a sur-
vey. All 14 studies posed a clear research question, indi-
cating a focus on specific objectives. 13 studies met the 
criterion of defining the target population and ensuring 
sample representativeness. 8 studies used a systematic 
approach to develop the questionnaire and 8 studies were 
found to have followed a systematic process to construct 
their survey instruments. In terms of administering ques-
tionnaires, 12 studies employed methods that aimed to 
limit both response and nonresponse bias, indicating an 
effort to collect accurate and unbiased data. Additionally, 

13 studies reported their response rates and discussed 
strategies used to optimize response rates. All 14 studies 
presented their results clearly and transparently.

Barriers and facilitators to COVID‑19 vaccination
(Table 4) describes major themes in motivation to refuse 
(“barriers”) or accept (“facilitators”) COVID-19 vaccina-
tion. These motivations were further categorized into 
external influences on vaccination, such as family, friends, 
community, and other structural influences (“extrinsic 
barriers and facilitators”) or intrinsic influences on vac-
cination, such as personal goals, values, concerns, and 
belief systems (“intrinsic barriers and facilitators”). The 3 
C’s model of vaccine hesitancy was also incorporated into 
our analysis [40].

Extrinsic barriers to vaccination
Privacy concerns were brought up in two studies [23, 33] 
with regards to themes such as fears of total digitaliza-
tion, accumulation of digital information in government 
databases, possible fraud, lack of financial protection 
(e.g., some Russian banks have integrated digital vac-
cine certificates into online banking systems), protec-
tion especially for children who are issued digital vaccine 
certificates, and the perceived “Orwellian” nature of 
vaccine certificates. Technological concerns were men-
tioned in one study [23] and were closely related to pri-
vacy concerns, such as pervasive public distrust of the 
digital infrastructure underlying vaccine certificates (e.g., 
distrust of QR code system). Ethical concerns were dis-
cussed in two studies [23, 33] and centered around the 
idea that vaccine certificates, from a human rights per-
spective, restrict personal autonomy and freedoms such 
as gatekeeping access to many shared public spaces 
or social events, travel across borders, employment, 
and many other privileges. Lack of reliable sources of 
COVID-19 information, or exposure to COVID-19 mis-
information and conspiracy theories, were mentioned 
in five studies [24, 26, 31, 33, 34] and discussed themes 
such lack of information about the safety of efficacy of 
COVID-19 vaccines, lack of information about the short- 
and long-term side effects of COVID-19 vaccines, and 
exposure to COVID-19 vaccine-related conspiracy theo-
ries or “echo chambers”. Finally, the lack of convenience 
and accessibility were cited in six studies [22, 24–26, 
31, 33], such as barriers to accessing COVID-19 vaccine 
centers or the unavailability of specific brands (e.g., some 
are willing to accept particular vaccine brands, but not 
others).

Intrinsic barriers to vaccination
Distrust and lack of confidence in certain aspects 
of COVID-19 vaccines, or towards specific social 
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institutions, were frequently mentioned themes. 
This distrust and lack of confidence were (a) directed 
towards government leaders in four studies [22, 23, 26, 
33] with regards to themes such as vaccines and vac-
cine certificates serving as agents of social control; (b) 
directed towards public health or pharmaceutical agen-
cies in two studies [22, 26] with regards to themes such 
as a lack of trust in the sources, manufacturers, and 
countries of origins of COVID-19 vaccines; (c) directed 
towards the quality and safety of COVID-19 vaccines 
in seven studies [22–24, 26, 31, 33, 39], focusing on 
themes such as concerns about potential adverse events 
from COVID-19 vaccines (particularly long-term side 
effects), belief that COVID-19 vaccines were developed 
too quickly and did not undergo sufficient safety test-
ing, belief that COVID-19 vaccines contain harmful 
substances, a lack of trust in vaccine research and the 
refusal to be used as a “guinea pig” in vaccine research. 
Further, complacency was frequently cited as a bar-
rier to vaccination. Specifically, complacency (a) with 
respect to the perception that COVID-19 is not a seri-
ous illness (e.g., “just like the flu”) and does not pose a 
threat to health and wellbeing was cited in three stud-
ies [22, 32, 39]; and (b) with respect to the perception 
that COVID-19 vaccines are unnecessary since alterna-
tive forms of precautions and protection are sufficient 
to prevent COVID-19 infection and sequelae (e.g., per-
sonal protective equipment, masks, natural immunity, 
and herd immunity) were cited in five studies [22, 24, 
32, 33, 39].

Extrinsic facilitators to vaccination
Discourse about vaccine certificate-mediated privi-
leges centered around travel and employment. Seeking 
COVID-19 vaccines and vaccine certificates to facilitate 
both regional and international travel were cited in four 
studies [22, 26, 32, 33]. Seeking COVID-19 vaccines and 
vaccine certificates to satisfy employer recommendations 
or mandates were cited in four studies [22, 24, 26, 27]. We 
also identified six external sources of influence regarding 
vaccination: (a) high levels of trust in the government 
and mandates facilitated vaccination in three studies [22, 
26, 39]; (b) influence from the government via monetary 
incentives facilitated vaccination in two studies [34, 35]. 
(c) recommendations from friends or family to get vac-
cinated also predicted increased willingness to vaccinate 
in three studies [22, 24, 26]; (d) recommendations from 
physicians and other healthcare providers to get vacci-
nated led to increased vaccination in one study [26]; (e) 
influence from the media was not identified to be a facili-
tator to vaccination in any of the included studies; and (f ) 
influence from other sources was mentioned in one study 
[26], which discussed the provision of medical absences 

to allow time for vaccination and relaxing mandatory 
post-vaccination isolation measures predicted increased 
uptake of COVID-19 vaccines. Accepting the COVID-
19 vaccine to help reopen the economy and society was 
cited by four studies [26, 27, 32, 33], such as reopening 
access to various shared public spaces and social events, 
entertainment venues, religious venues, school venues, 
restaurants, not needing to use face masks, and more.

Intrinsic facilitators to vaccination
Trust was a recurring theme in efforts to increase will-
ingness to vaccinate. We identified three main aspects 
of trust: (a) trust and confidence in the safety and qual-
ity of COVID-19 vaccines were cited in two studies [22, 
23], with a small number of participants describing how, 
if currently available vaccines did not meet their safety or 
quality expectations, then they will wait until a different 
or foreign-produced vaccine is made available; (b) trust 
and confidence in the efficacy of COVID-19 vaccines 
were cited in two studies [22, 26], with many vaccine 
acceptors believing that vaccination is the most effective 
strategy to end the COVID-19 pandemic; and (c) trust in 
COVID-19 vaccine research was cited in one study [24]
(e.g., although some vaccine acceptors were concerned at 
the speed at which COVID-19 vaccines had been devel-
oped, they rationalized this in terms of science being 
more advanced nowadays and having more rigorous sci-
entific and financial focus on vaccine development during 
the COVID-19 pandemic). A desire to protect themselves 
and others were also recurring themes that predicted 
increased vaccination uptake. Specifically, (a) the desire 
to protect themselves was cited in two studies [24, 34], 
driven by the perception that COVID-19 is a serious ill-
ness for which vaccines could reduce the onset, severity, 
and potential sequelae or complications; (b) the desire to 
protect family and friends from COVID-19 transmission 
was cited in one study [32]; and (c) the desire to protect 
society at-large was cited by two studies [24, 26], driven 
by a perceived civil responsibility to contribute to herd 
immunity and protect others in society. Convenience and 
accessibility of vaccine clinics increased willingness to 
vaccinate in two studies [24, 25]. Finally, perceived moral 
responsibility was also evaluated, although none of the 
included studies mentioned this theme.

Association of COVID‑19 vaccine certificates on willingness 
to vaccinate
Overall, 12 (75%; n = 12/16) reported that COVID-19 
vaccine certificates were associated with increased vac-
cine uptake across multiple countries (Table  5) [22, 24, 
26, 28–36].

There three most frequently referenced coun-
tries were: France (vaccine uptake increased by 8–13 



Page 13 of 25Zhu et al. Globalization and Health           (2023) 19:73 	

percentage-points (p.p.) associated with implementa-
tion of vaccine certificates), Germany (vaccine uptake 
increased by 4.7–6.2 percentage-points) associated with 
implementation of vaccine certificates), and Italy (vaccine 
uptake increased by 9.7–12 percentage-points associated 
with the implementation of vaccine certificates) [28–30]. 
Mills et al. [30] corroborate these findings for France and 
Italy, consistently demonstrating a statistically signifi-
cant increase in COVID-19 vaccine doses at two time-
points: 20  days prior to the implementation of vaccine 
certificates in those countries (in anticipation of their 
implementation), with effects lasting up to 40 days post-
implementation. In Canada [34], reported that the imple-
mentation a vaccine passport resulted in a 39% increase 
in vaccine uptake [34]. Maquiling et al. [36] also reported 

that in Canada six out of ten provinces saw a statisti-
cally significant increase in vaccination following the 
implementation of vaccine passports [36]. The average 
increase within these six provinces was found to be 6.13 
p.p [36]. It was also found that the implementation of a 
vaccine passport resulted in increasing the vaccination 
rate by 13.98% in Poland, and 19.75% in Lithuania [35]. 
These increases were seen in the youngest age group (18–
24 years of age) [35]. More detail about each age group is 
found in Table 5. Interestingly, this trend was inconsist-
ent for Israel: Mills et al. [30] found a small but statisti-
cally significant decrease in vaccine uptake at the 20 days 
pre-implementation period, followed by a large statisti-
cally significant increase in uptake at the 40  days post-
implementation period. These trends may be moderated 

Table 4  Facilitators and barriers to vaccination uptake

Determinant n (%) References

Extrinsic barriers to vaccination
  Privacy concerns over COVID-19 vaccine certificates 2 (12.5%)  [25, 33]

  Ethical concerns over COVID-19 vaccine certificates 2 (12.5%)  [25, 33]

  Technological concerns over COVID-19 vaccine certificates 1 (6.3%)  [25]

  Lack of COVID-19-related information (or misinformation and conspiracy theories) 7 (43.8%)  [24–26, 31–34]

  Lack of convenience/accessibility to COVID-19 vaccination 6 (37.5%)  [22–24, 26, 32, 33]

Intrinsic barriers to vaccination
  Distrust/lack of confidence in government leaders/policies 5 (31.3%)  [23–25, 31, 33]

  Distrust/lack of confidence in public health and pharmaceutical leaders 2 (12.5%)  [23, 24]

  Distrust/lack of confidence in the quality/safety of COVID-19 vaccines 8 (50%)  [23–26, 31–33, 39]

  Distrust/lack of confidence in the efficacy of COVID-19 vaccines 5 (31.3%)  [23, 24, 26, 32, 33]

  Complacency: perception that COVID-19 poses no serious health risks 3 (18.8%)  [23, 31, 39]

  Complacency: perception that COVID-19 vaccines are unnecessary/not important 5 (31.3%)  [23, 26, 31, 33, 39]

Extrinsic facilitators to vaccination
  Travel requirements 4 (25%)  [23, 24, 33, 39]

  Employer requirements 4 (25%)  [23, 24, 26, 29]

  Influence from government 3 (18.8%)  [22–24]

  Influence from family or friends 3 (18.8%)  [23, 24, 26]

  Influence from monetary incentives 2 (12.5%)  [34, 35]

  Influence from doctors 1 (6.3%)  [24]

  Influence from media 0 (0.0%) N/A

  Influence from other sources 2 (12.5%)  [24, 35]

  To help reopen the economy and society 4 (25%)  [24, 29, 33, 39]

Intrinsic facilitators to vaccination
  Trust/confidence in the quality/safety of COVID-19 vaccines 2 (12.5%)  [23, 25]

  Trust/confidence in the efficacy of COVID-19 vaccines 2 (12.5%)  [23, 24]

  Trust/confidence in the science behind COVID-19 vaccines 1 (6.3%)  [33]

  Desire to protect themselves 2 (12.5%)  [26, 35]

  Desire to protect family and friends 1 (6.3%)  [26]

  Desire to protect society 2 (12.5%)  [24, 26]

  Perceived moral responsibility 0 (0.0%) N/A

  Convenient/accessible vaccine clinics 2 (12.5%)  [22, 26]
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by the population characteristics and implementation 
strategy of the vaccine certificates: Okamoto et  al. [32]
documented that vaccine certificates implemented for 
facilitating “travel across prefectures” was associated 
with the greatest increase in vaccine uptake (10 p.p. (per-
centage points)), followed by vaccine certificates imple-
mented for “going out without masks” (7 p.p.), “dining 
out after 8 pm” (6 p.p.), and “joining social gatherings or 
events” (4 p.p.). In their subgroup analysis, these effects 
tended to be amplified among vaccine-ambivalent survey 
respondents (15 p.p., 10 p.p., 9 p.p., and 6 p.p., for vac-
cine certificate-mediated travel, going out without masks, 
dining, and social events, respectively), although they 
tended to be diminished among vaccine-hesitant survey 
respondents (3 p.p., 4 p.p., 3 p.p., and 1 p.p., for vaccine 
certificate-mediated travel, going out without masks, din-
ing, and social event privileges, respectively).

Only one study (6.3%; n = 1/16) found that COVID-
19 vaccine certificates significantly associated with a 
decrease in vaccination [23], and three studies (18.8%; 
n = 3/16) reported mixed or non-significant findings 
(Table  5) [25, 27, 39]. Notably, Boguslavsky et  al. [23]
documented that, among Russian survey respondents, 
26.59% may avoid COVID-19 vaccines if QR code-based 
vaccine certificates were to be introduced. The primary 
concern was not the idea of vaccine certificates itself, 
but rather, the low receptivity of the Russian popula-
tion to the proposed digital QR code-based system of 
public health surveillance: Boguslavsky et  al. [23] found 
that approximately 94% of individuals who refused to 
be vaccinated and approximately 87% of their whole 
sample was opposed to the introduction of a QR code-
based approach to digital vaccine certificates in Rus-
sia. Boguslavsky et  al. [23] proposes two main reasons 
for this. First, there are prevalent concerns among the 
Russian public that QR code-based vaccine certificates 
will lead to potential segregation of the Russian pub-
lic (those that do not have them will be “castaways” in 
society); denied access to shops, markets, work, various 
social venues, transportation, and other public and pri-
vate sectors; perceived endangerment of digital privacy, 
lack of financial protection (especially with respect to 
online banking systems), and potential fraud related 
to QR codes; etc [23]. Second, the Russian government 
and media may have also fostered anti-vaccination senti-
ments and creating negative views of COVID-19 vaccines 
and vaccine certificates over two critical periods (August 
23–October 20, 2021; and November 25–January 15, 
2022) during which the government strongly pushed for 
the introduction of a QR code-based system of digital 
vaccine certificates and widely promoted this across Rus-
sian news media platforms [23]. However, it is important 
to note that the general Russian population has very low 

trust in their government and in turn, the high number 
of individuals who refused to be vaccinated point to the 
importance of trust and social capital as facilitators in the 
implementation of vaccine certificates.

Discussion
To the best of our knowledge, this is the first scoping 
review that overviews the association between vaccine 
certificate implementation and willingness to vaccinate 
on a global scale and barriers and facilitators to their use. 
Multiple novel interventions were implemented during 
the pandemic and researchers have attempted to study 
their impact. There has been substantial variability in the 
quality of this research and the subsequent evidence pro-
duced [21, 41].

Given the impact of vaccine certificates and their 
potential for future use a scoping review provides a broad 
overview of the emerging literature on this topic.

In our scoping review, the majority of studies (75%; 
n = 12/16) found that vaccine certificates had a positive 
association on the rate of vaccine uptake across multi-
ple countries (Table  5). This positive relationship was 
most commonly observed for three European countries: 
France, Germany, and Italy (Table 3) [24, 28–30]. Interest-
ingly, only one study [23] in this review linked the imple-
mentation of vaccine certificates to a reduced COVID-19 
vaccine uptake (Tables  3 and 5). Boguslavsky et  al. [23] 
propose that this was primarily due to the QR code-based 
platform that the Russian government was planning to 
use for their digital COVID-19 vaccine certificates.

Our findings need to be taken into context given the 
heterogeneity of settings and implementation strate-
gies for vaccine certificates. We attempted to character-
ize some of this heterogeneity by describing internal and 
external barriers and facilitators to the impact of vaccine 
certificates.

The intrinsic facilitators that we identified in (Table  4) 
reflect “carrot”-type strategies to promote vaccine uptake 
by disseminating information about the safety and efficacy 
of COVID-19 vaccines, as well as appealing to the public’s 
social responsibility to protect themselves, their family and 
friends, and society at-large. These intrinsic facilitators to 
vaccination were cited less frequently in our review com-
pared to the extrinsic facilitators, although the literature 
emphasizes their important role in the implementation of 
vaccine certificates and promoting vaccine uptake. Nota-
bly, in our review, a study [39] documented that effective 
messaging about the safety, efficacy, and medical or hedon-
istic benefits of COVID-19 vaccines has the potential to 
mitigate vaccine-hesitant attitudes and promote vaccine 
uptake; although, these findings were non-significant. Stein-
ert et  al. [39] suggest that widespread conspiracy beliefs 
and low health literacy undermines and reduces the effect 
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of this messaging, which could serve as future targets for 
public health interventions and should be considered when 
implementing vaccine certificate and vaccine campaigns. 
These findings were corroborated by other studies, which 
suggested that messaging and framing designed to garner 
increased trust in the safety/efficacy of the COVID-19 vac-
cines and better understanding of the potential benefits of 
vaccines for population health and the economy/society at-
large — in other words, framing COVID-19 messaging to 
better appeal to the intrinsic facilitators that we identified 
in (Table 4)— appeared to be instrumental for the effective 
implementation of vaccines and vaccine certificates [42–45]. 
Ultimately, our findings support the existing literature about 
the importance of incorporating framing and messaging 
about these intrinsic facilitators during COVID-19 vaccine 
and vaccine certificate campaigns.

Second, the external facilitators that we identified in 
(Table 4) reflect “stick”-type strategies to promote vaccine 
uptake by leveraging vaccine certificates as a “gatekeep-
ing” system to restrict access to various social, work, and 
travel privileges for individuals lacking proof of vaccination. 
Our review found that travel (both domestically and glob-
ally) and work privileges contingent upon having vaccine 
certificates were among the most frequently cited facilita-
tors to COVID-19 vaccination, which is consistent with 
the surrounding literature [20, 46, 47]. A global survey of 
23 countries reported in July 2021 that there was generally 
strong support for travel and work mandates contingent on 
proof of vaccination, with an average of 74.4% and 62.3% 
of respondents agreeing with requiring vaccine certificates 
for international travel and employment, respectively [48]. 
Support for these mandates was lowest in Russia (52.5% 
and 30.9% of Russian respondents supported travel and 
work mandates, respectively) [48] which is consistent with 
the findings in our review. Interestingly, this survey found 
that the three European countries for which we observed 
a strong positive impact of vaccine certificates on vaccine 
uptake — France, Germany, and Italy — had below-average 
support for travel and work mandates contingent on proof 
of vaccination: only 66.6%, 66.3%, and 73.0% of French, 
Germany, and Italian respondents supported travel man-
dates contingent upon proof of vaccination, respectively, 
and only 49.3%, 40.3%, and 57.6% of French, Germany, and 
Italian respondents supported work mandates contingent 
upon proof of vaccination, respectively [48].

We did not systematically examine the impact of vac-
cine certificate introduction on other end points. However, 
several of our included studies did examine the positive 
impact of vaccine certificate introduction on the economy 
and on reducing health care burden. Future studies should 
systematically examine the potential association of vac-
cine certificates on health and economic outcomes. Future 

studies should also explore how mechanisms of implemen-
tation affected the impact of vaccine certificates.

Strengths and limitations
This study has numerous strengths. First, our evidence 
base included a wide-ranging set of study designs 
(observational, modeling, experimental, and qualitative 
studies) and was not limited to only peer-reviewed arti-
cles (our search strategy included preprint servers such 
as Medrxiv and Biorxiv). Second, our search strategy 
was not constrained to specific settings or populations, 
therefore, enabling us to evaluate vaccine certificate 
and vaccination campaigns across multiple countries 
at a global scale and make cross-national compari-
sons. Third, we evaluated the quality of the studies that 
employed a survey using a standard instrument.

There were also several limitations in this study. First, the 
pandemic created multiple natural experiments that pro-
vided an opportunity for evaluation. The variability in the 
quality of these evaluations limits their potential general-
izability of their findings. We found, in our analysis, that 
the quality of the studies was generally good. However, 
there is substantial variability to how vaccine certificates 
were implemented and the local culture that contributes to 
their impact that limits the generalizability of our findings. 
We attempted to capture some aspects of this through 
our analysis of barriers and facilitators but there are many 
other confounding variables that impact the relationship 
between vaccine certificate implementation and vaccina-
tion rates. A general consistency of effect across multiple 
jurisdictions does suggest potential for improvement in 
vaccination rates. However, substantial heterogeneity and 
potential for co-interventions limits the ability to make 
any causal assessments. As such, the results of this review 
should be viewed as exploratory and hypothesis generat-
ing. Second, this review was limited to articles published in 
the English language. Future studies should aim to include 
articles published in other languages, to ensure a compre-
hensive evaluation of the impact of vaccine certificates 
on willingness to vaccinate, which is especially important 
given the global scale of this issue. Future studies should 
also systematically examine the impact of these interven-
tions on mortality and the economy. Third, there is no 
standard tool for reporting on the survey studies included 
in our analysis [38]. Fourth, there is a potential for publica-
tion bias, where studies that showed no effect of vaccine 
certificates were not submitted for publication.

Conclusion
Achieving high vaccine coverage during the COVID-19 
pandemic was crucial to reducing the transmission of 
SARS-CoV-2 and mitigating the impact of the pandemic 
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on the healthcare system and society at-large. Within 
this rapidly evolving and transitional period, the ability 
to track (e.g., using vaccine certificates) those who have 
been vaccinated, versus those who refused or delayed 
vaccination, was potentially valuable for governments 
and public health officials to make evidence-based policy 
decisions about how to safely return society to normalcy. 
However, this approach has not been without controversy 
and had potential negative effects. Our scoping review 
provides insights about the various facilitators and bar-
riers to COVID-19 vaccination related to vaccine certifi-
cates, as well as an overview of the observed impacts of 
vaccine certificates on COVID-19 vaccine uptake across 
multiple countries. These findings reflect important con-
siderations for future implementation of vaccine certifi-
cates for later stages of the current pandemic as well as 
other emergent public and global health threats.

Appendix 1
Search Terms Used

Embase Classic + Embase < 1947 to 2023 July 07 > 
Ovid MEDLINE(R) ALL < 1946 to July 06, 2023 > 
APA PsycInfo < 1806 to July Week 1 2023 > 
Medline.
1 (exp coronavirus/ or coronavirus*.mp. or corona virus*.

mp.) and (wuhan or beijing or shanghai).mp. 20,182.
2 ((coronavirus or corona virus) adj3 "2019").tw. 

139,185.
3 (covid or covid2019).tw,kf. 766,524.
4 covid19.tw,kw. or covid 19.kf. 351,973.
5 sars cov 2.tw,kw. 270,410.
6 (ncov or n cov).tw,kw. 7183.
7 novel coronavirus.tw,kw. 28,681.
8 sars cov2.tw,kw. 12,300.
9 Coronavirus Infections/ and Pandemics/ 46,292.
10 COVID-19 Vaccines/ 47,031.
11 (ncov19 or ncov-19 or 2019-novel CoV).tw,kf. 2770.
12 or/1–11 841,947.
13 (exp Vaccination/ or exp Immunization/ or exp 

Immunization Programs/) and documentation/ 1046.
14 passport*.tw,kf. 3811.
15 ((immunity or immune or immuni?ation or vaccin*) 

adj5 (certificat* or document* or proof)).tw,kf. 9808.
16 ((immunity or immune or immuni?ation or vaccin*) 

adj2 (mandate* or require*)).tw,kf. 15,401.
17 or/13–16 29,239.
18 12 and 17 3343.
19 "patient acceptance of health care"/ or patient com-

pliance/ 326,844.
20 Vaccination Refusal/ 2117.
21 (uptake or hesitan* or complian* or accept* or atti-

tude*).tw,kf. 3,541,681.

22 (vaccin* adj2 refus*).tw,kf. 3737.
23 vaccin* confidence.tw,kf. 1502.
24 or/19–23 3,761,891.
25 18 and 24 959.
26 25 use medall 422.
27 limit 26 to dt = 20,220,513–20230710 237.
Embase.
28 coronavirus disease 2019/ 599,261.
29 (Coronavirinae/ or coronavirus*.mp. or corona 

virus*.mp.) and (wuhan or beijing or shanghai or hubei).
mp. 20,232.

30 ((coronavirus* or corona virus* or coronavirus* or 
coronaviridae or coronaviridae or betacoronavirus*) adj3 
("19" or "2019")).tw. 171,401.

31 (covid or covid19 or covid2019).tw. 741,571.
32 sars cov 2.tw. 240,295.
33 (ncov or n cov).tw. 7154.
34 (novel coronavirus* or novel corona virus*).tw. 

28,800.
35 (CoV 2 or CoV2 or sarscov2 or 2019nCoV or novel 

CoV or wuhan virus).tw. 247,843.
36 exp SARS-CoV-2 vaccine/ 60,849.
37 or/28–36 867,789.
38 ((immunity or immune or immuni?ation or vaccin*) 

adj5 (certificat* or document*)).tw. 8356.
39 passport*.mp. 3912.
40 "immunity passport"/ 6.
41 ((immunity or immune or immuni?ation or vaccin*) 

adj5 (certificat* or document* or proof)).tw. 9787.
42 ((immunity or immune or immuni?ation or vaccin*) 

adj2 (mandate* or require*)).tw. 15,367.
43 or/38–42 28,638.
44 37 and 43 3263.
45 vaccine hesitancy/ 7392.
46 patient attitude/ or patient compliance/ 301,678.
47 (vaccin* adj2 refusal).tw. 1838.
48 (uptake or hesitan* or complian* or accept* or atti-

tude*).tw. 3,512,166.
49 vaccine confidence.tw. 1175.
50 or/45–49 3,717,501.
51 44 and 50 930.
52 51 use emczd 495.
53 limit 52 to dc = 20,220,516–20230710 311.
PsycInfo.
54 covid-19/ 437,209.
55 (covid or covid19 or covid2019 or sars cov 

2).tw.809142.
56 ((coronavirus or corona virus) adj3 "2019").tw. 139,185.
57 (ncov or n cov).tw. 7154.
58 novel coronavirus.tw. 27,673.
59 or/54–58 846,511.
60 immunization/ and (certificat* or document* or 

proof ).tw. 4200.
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61 passport*.tw. 3689.
62 ((immunity or immune or immuni?ation or vac-

cin*) adj5 (certificat* or document* or proof )).tw. 9787.
63 ((immunity or immune or immuni?ation or vac-

cin*) adj2 (mandate* or require*)).tw. 15,367.
64 or/60–63 31,392.
65 59 and 64 3369.
66 treatment compliance/ or compliance/ 248,505.
67 (vaccin* adj2 refusal).tw. 1838.
68 (uptake or hesitan* or complian* or accept* or atti-

tude*).mp. 4,780,667.
69 vaccine confidence.tw. 1175.
70 or/66–69 4,781,242.
71 65 and 70 987.
72 71 use psyh 45.
73 limit 72 to up = 20,220,507–20230710 27.
74 27 or 53 or 73 575.
75 remove duplicates from 74 367.
Medrxiv (via Google Scholar).
2022—2023 -21 References.
(source:medrxiv) AND (COVID OR COVID19 OR 

COVID2019 OR Sars Cov 2 OR Novel Coronavirus) 
AND (passport* OR document* OR mandate*) AND 
(uptake OR hesitancy OR compliance OR accept OR 
acceptance OR attitude).

https://​schol​ar.​google.​com/​schol​ar?​q=%​28sou​rce%​
3Amed​rxiv%​29+​AND+%​28COV​ID+​OR+​COVID+​19+​
OR+​COVID+​2019+​OR+​Sars+​Cov+2+​OR+​Novel+​
Coron​avirus%​29+​AND+%​28pas​sport​*+​OR+​docum​
ent*+​OR+​manda​te*%​29+​AND+%​28upt​ake+​OR+​hesit​
ancy+​OR+​compl​iance+​OR+​accept+​OR+​accep​tance+​
OR+​attit​ude%​29&​hl=​en&​as_​sdt=0%​2C5&​as_​ylo=​2022&​
as_​yhi=​2023

Biorxiv (via Google Scholar).
2022 -2023 – 2 References.
(source:bioRxiv) AND (COVID OR COVID19 OR 

COVID2019 OR Sars Cov 2 OR Novel Coronavirus) AND 
(passport* OR document* OR mandate*) AND (uptake 
OR hesitancy OR compliance OR accept OR acceptance 
OR attitude) https://​schol​ar.​google.​com/​schol​ar?​q=%​28sou​
rce%​3Abio​Rxiv%​29+​AND+%​28COV​ID+​OR+​COVID+​
19+​OR+​COVID+​2019+​OR+​Sars+​Cov+2+​OR+​Novel+​
Coron​avirus%​29+​AND+%​28pas​sport​*+​OR+​docum​
ent*+​OR+​manda​te*%​29+​AND+%​28upt​ake+​OR+​hesit​
ancy+​OR+​compl​iance+​OR+​accept+​OR+​accep​tance+​
OR+​attit​ude%​29&​hl=​en&​as_​sdt=0%​2C5&​as_​ylo=​2022&​
as_​yhi=​2023

LOVE Platform – July 10, 2023 https://​app.​ilove​evide​
nce.​com/​loves/​5e6fd​b9669​c00e4​ac072​701d?​popul​
ation=​5e7fc​e7e3d​05156​b5f5e​032a&​inter​venti​on_​varia​
ble=​603b9​fe03d​05151​f35cf​13dc&​class​ifica​tion=​all

((vaccin* OR vaccination* OR immunisation* OR 
immunization*)) AND ((passport* OR document* OR 

mandate*)) AND ((uptake or hesitanc* or compliance* 
or accept OR acceptance or attitude*)).

Limited to preprints: 32 References.

Appendix 2
PRISMA-ScR Checklist

Abbreviation
COVID-19	� Coronavirus Disease 2019

https://scholar.google.com/scholar?q=%28source%3Amedrxiv%29+AND+%28COVID+OR+COVID+19+OR+COVID+2019+OR+Sars+Cov+2+OR+Novel+Coronavirus%29+AND+%28passport*+OR+document*+OR+mandate*%29+AND+%28uptake+OR+hesitancy+OR+compliance+OR+accept+OR+acceptance+OR+attitude%29&hl=en&as_sdt=0%2C5&as_ylo=2022&as_yhi=2023
https://scholar.google.com/scholar?q=%28source%3Amedrxiv%29+AND+%28COVID+OR+COVID+19+OR+COVID+2019+OR+Sars+Cov+2+OR+Novel+Coronavirus%29+AND+%28passport*+OR+document*+OR+mandate*%29+AND+%28uptake+OR+hesitancy+OR+compliance+OR+accept+OR+acceptance+OR+attitude%29&hl=en&as_sdt=0%2C5&as_ylo=2022&as_yhi=2023
https://scholar.google.com/scholar?q=%28source%3Amedrxiv%29+AND+%28COVID+OR+COVID+19+OR+COVID+2019+OR+Sars+Cov+2+OR+Novel+Coronavirus%29+AND+%28passport*+OR+document*+OR+mandate*%29+AND+%28uptake+OR+hesitancy+OR+compliance+OR+accept+OR+acceptance+OR+attitude%29&hl=en&as_sdt=0%2C5&as_ylo=2022&as_yhi=2023
https://scholar.google.com/scholar?q=%28source%3Amedrxiv%29+AND+%28COVID+OR+COVID+19+OR+COVID+2019+OR+Sars+Cov+2+OR+Novel+Coronavirus%29+AND+%28passport*+OR+document*+OR+mandate*%29+AND+%28uptake+OR+hesitancy+OR+compliance+OR+accept+OR+acceptance+OR+attitude%29&hl=en&as_sdt=0%2C5&as_ylo=2022&as_yhi=2023
https://scholar.google.com/scholar?q=%28source%3Amedrxiv%29+AND+%28COVID+OR+COVID+19+OR+COVID+2019+OR+Sars+Cov+2+OR+Novel+Coronavirus%29+AND+%28passport*+OR+document*+OR+mandate*%29+AND+%28uptake+OR+hesitancy+OR+compliance+OR+accept+OR+acceptance+OR+attitude%29&hl=en&as_sdt=0%2C5&as_ylo=2022&as_yhi=2023
https://scholar.google.com/scholar?q=%28source%3Amedrxiv%29+AND+%28COVID+OR+COVID+19+OR+COVID+2019+OR+Sars+Cov+2+OR+Novel+Coronavirus%29+AND+%28passport*+OR+document*+OR+mandate*%29+AND+%28uptake+OR+hesitancy+OR+compliance+OR+accept+OR+acceptance+OR+attitude%29&hl=en&as_sdt=0%2C5&as_ylo=2022&as_yhi=2023
https://scholar.google.com/scholar?q=%28source%3Amedrxiv%29+AND+%28COVID+OR+COVID+19+OR+COVID+2019+OR+Sars+Cov+2+OR+Novel+Coronavirus%29+AND+%28passport*+OR+document*+OR+mandate*%29+AND+%28uptake+OR+hesitancy+OR+compliance+OR+accept+OR+acceptance+OR+attitude%29&hl=en&as_sdt=0%2C5&as_ylo=2022&as_yhi=2023
https://scholar.google.com/scholar?q=%28source%3Amedrxiv%29+AND+%28COVID+OR+COVID+19+OR+COVID+2019+OR+Sars+Cov+2+OR+Novel+Coronavirus%29+AND+%28passport*+OR+document*+OR+mandate*%29+AND+%28uptake+OR+hesitancy+OR+compliance+OR+accept+OR+acceptance+OR+attitude%29&hl=en&as_sdt=0%2C5&as_ylo=2022&as_yhi=2023
https://scholar.google.com/scholar?q=%28source%3AbioRxiv%29+AND+%28COVID+OR+COVID+19+OR+COVID+2019+OR+Sars+Cov+2+OR+Novel+Coronavirus%29+AND+%28passport*+OR+document*+OR+mandate*%29+AND+%28uptake+OR+hesitancy+OR+compliance+OR+accept+OR+acceptance+OR+attitude%29&hl=en&as_sdt=0%2C5&as_ylo=2022&as_yhi=2023
https://scholar.google.com/scholar?q=%28source%3AbioRxiv%29+AND+%28COVID+OR+COVID+19+OR+COVID+2019+OR+Sars+Cov+2+OR+Novel+Coronavirus%29+AND+%28passport*+OR+document*+OR+mandate*%29+AND+%28uptake+OR+hesitancy+OR+compliance+OR+accept+OR+acceptance+OR+attitude%29&hl=en&as_sdt=0%2C5&as_ylo=2022&as_yhi=2023
https://scholar.google.com/scholar?q=%28source%3AbioRxiv%29+AND+%28COVID+OR+COVID+19+OR+COVID+2019+OR+Sars+Cov+2+OR+Novel+Coronavirus%29+AND+%28passport*+OR+document*+OR+mandate*%29+AND+%28uptake+OR+hesitancy+OR+compliance+OR+accept+OR+acceptance+OR+attitude%29&hl=en&as_sdt=0%2C5&as_ylo=2022&as_yhi=2023
https://scholar.google.com/scholar?q=%28source%3AbioRxiv%29+AND+%28COVID+OR+COVID+19+OR+COVID+2019+OR+Sars+Cov+2+OR+Novel+Coronavirus%29+AND+%28passport*+OR+document*+OR+mandate*%29+AND+%28uptake+OR+hesitancy+OR+compliance+OR+accept+OR+acceptance+OR+attitude%29&hl=en&as_sdt=0%2C5&as_ylo=2022&as_yhi=2023
https://scholar.google.com/scholar?q=%28source%3AbioRxiv%29+AND+%28COVID+OR+COVID+19+OR+COVID+2019+OR+Sars+Cov+2+OR+Novel+Coronavirus%29+AND+%28passport*+OR+document*+OR+mandate*%29+AND+%28uptake+OR+hesitancy+OR+compliance+OR+accept+OR+acceptance+OR+attitude%29&hl=en&as_sdt=0%2C5&as_ylo=2022&as_yhi=2023
https://scholar.google.com/scholar?q=%28source%3AbioRxiv%29+AND+%28COVID+OR+COVID+19+OR+COVID+2019+OR+Sars+Cov+2+OR+Novel+Coronavirus%29+AND+%28passport*+OR+document*+OR+mandate*%29+AND+%28uptake+OR+hesitancy+OR+compliance+OR+accept+OR+acceptance+OR+attitude%29&hl=en&as_sdt=0%2C5&as_ylo=2022&as_yhi=2023
https://scholar.google.com/scholar?q=%28source%3AbioRxiv%29+AND+%28COVID+OR+COVID+19+OR+COVID+2019+OR+Sars+Cov+2+OR+Novel+Coronavirus%29+AND+%28passport*+OR+document*+OR+mandate*%29+AND+%28uptake+OR+hesitancy+OR+compliance+OR+accept+OR+acceptance+OR+attitude%29&hl=en&as_sdt=0%2C5&as_ylo=2022&as_yhi=2023
https://scholar.google.com/scholar?q=%28source%3AbioRxiv%29+AND+%28COVID+OR+COVID+19+OR+COVID+2019+OR+Sars+Cov+2+OR+Novel+Coronavirus%29+AND+%28passport*+OR+document*+OR+mandate*%29+AND+%28uptake+OR+hesitancy+OR+compliance+OR+accept+OR+acceptance+OR+attitude%29&hl=en&as_sdt=0%2C5&as_ylo=2022&as_yhi=2023
https://app.iloveevidence.com/loves/5e6fdb9669c00e4ac072701d?population=5e7fce7e3d05156b5f5e032a&intervention_variable=603b9fe03d05151f35cf13dc&classification=all
https://app.iloveevidence.com/loves/5e6fdb9669c00e4ac072701d?population=5e7fce7e3d05156b5f5e032a&intervention_variable=603b9fe03d05151f35cf13dc&classification=all
https://app.iloveevidence.com/loves/5e6fdb9669c00e4ac072701d?population=5e7fce7e3d05156b5f5e032a&intervention_variable=603b9fe03d05151f35cf13dc&classification=all
https://app.iloveevidence.com/loves/5e6fdb9669c00e4ac072701d?population=5e7fce7e3d05156b5f5e032a&intervention_variable=603b9fe03d05151f35cf13dc&classification=all
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