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ABSTRACT
This study aimed to identify effective strategies for improving the uptake of influenza vaccination and to 
inform recommendations for influenza vaccination programs in Australia. A rapid systematic review was 
conducted to assimilate and synthesize peer-reviewed articles identified in PubMed. The National Health 
and Medical Research Council (NHMRC) Hierarchy of Evidence was used to appraise the quality of 
evidence. A systematic search identified 4373 articles and 52 that met the inclusion criteria were included. 
The evidence suggests influenza vaccination uptake may be improved by interventions that (1) increase 
community/patient demand and access to influenza vaccine and overcome practice-related barriers; (2) 
reinforce the critical role healthcare providers play in driving influenza vaccination uptake. Strategies such 
as standing orders, reminder and recall efforts were successful in improving influenza vaccination rates. 
Community pharmacies, particularly in regional/remote areas, are well positioned to improve influenza 
vaccine coverage. The findings of this rapid review can be utilized to improve the performance of 
influenza immunization programs in Australia and other countries with comparable programs; and 
recommend priorities for future evaluation of interventions to improve influenza vaccination uptake.
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Introduction

Most high-income countries have a national influenza vaccina
tion policy with programmes targeting specific WHO-defined 
risk groups and yet uptake of the recommended influenza vac
cinations among high-risk groups has been suboptimal.1 In 
Australia, annual seasonal influenza vaccination is funded 
under the National Immunization Program (NIP) and State 
funded influenza programs for individuals in the following spe
cific high-risk groups; pregnant women, people aged 6 months 
and older with medical risk factors, all children aged 6 months to 
less than 5 years of age, all Aboriginal and Torres Strait Islander 
people and everyone aged 65 years and over.2 In South Australia, 
adults and children who are homeless and are not eligible for free 
flu vaccines under the National Immunization Programs are 
eligible for free flu vaccine under the state funded influenza 
Program.2

The global coronavirus disease (COVID-19) pandemic has 
increased demand for seasonal influenza vaccination.3 Many 
countries, including Australia, have begun rolling out COVID- 
19 vaccination, which may complicate the delivery of seasonal 
influenza vaccination programs. Moreover, ongoing changes to 
influenza vaccination recommendations and policy changes 
have complicated program delivery at all levels of government 
and for all immunization providers. This rapid review aimed to 
identify effective strategies to improve influenza vaccine 
uptake, coordination and delivery of influenza vaccine pro
grams and make recommendations for successful influenza 
vaccination programs in Australia by summarizing the 

literature evaluating strategies or influenza vaccination pro
grams. Medical settings (hospital or primary setting) to venue- 
based and community-based approaches were included, in an 
effort to identify the features of such programs that are most 
successful and may guide efforts to increase the performance of 
influenza vaccination programs in Australia and similar high- 
income countries.

Materials and methods

Search strategy

A search was conducted of the English language literature in 
the PubMed/MEDLINE (PubMed delivers a publicly available 
search interface for MEDLINE as well) from 1st January 2011 
through 1st August 2021. Keywords and terms used for the 
search included primarily the following: influenza, vaccination, 
uptake, intervention, strategies and program (Supplementary 
table 1).

Inclusion and exclusion criteria

This rapid review is limited to studies that were explicitly, at 
least in part, concerned with evaluating an intervention or 
influenza vaccine program aimed at increasing influenza vac
cine rates among individuals at high risk/vulnerable cohorts. 
Both systematic reviews and primary studies published in 
English were sought. Studies were included based on the meth
odological quality of their design and if they met the following 
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criteria: were systematic reviews/meta-analyses or primary stu
dies that used one of the following designs: (1) individual or 
cluster randomized controlled trials (RCTs) and quasi- 
randomized controlled trials; (2) controlled or uncontrolled 
before and after studies where participants were allocated to 
control and intervention groups using non-randomized meth
ods; (3) interrupted time series with before and after measure
ments (Table 1). RCTs included in the eligible systematic 
reviews or meta-analyses were not individually included in 
this rapid review to avoid replication of any study findings.

The National Health and Medical Research Council 
(NHMRC) Level of Evidence table was used to appraise the 
quality of evidence found (Table 2).4 Studies generating 
NHMRC levels V evidence or lower such as systematic reviews 
of descriptive and qualitative studies (levels V), a single 
descriptive or qualitative study or gray literature (levels VI), 
expert opinion or commentaries (levels VII) were excluded. 
The authors accept that the best available evidence is that 
which is least susceptible to bias, such as that provided by 
Levels I and II of the NHMRC levels of evidence (Table 2). 
However, a broader search strategy included studies more 
prone to bias (Levels III and IV) given most studies in this 
area are observational reflective of real-world data.

Organization of evidence

Each study was classified by the level of evidence it represented 
(Table 2). Levels of evidence start with a hierarchy of research 
designs that range from the greatest to least ability to reduce 
bias. Level I evidence is supported by the results of two or more 
RCTs (including meta-analysis of all relevant RCTs) producing 
the strongest and most definitive evidence.4 Level II evidence 
produces tentative conclusions drawn from at least one good 
quality RCT or high-quality systematic reviews of RCTs and 
observational studies. Levels III produces limited evidence 
supported by at least one cohort study or single group inter
ventions. Conflicting evidence is classified as disagreements 
between the findings of at least two RCTs or where RCTs are 
not available between two non-RCTs.4 The recommendations 
were based on the majority of the studies, unless the study with 
conflicting results was of higher quality design.4

Data collection

One reviewer (HM) independently reviewed identified titles and 
abstracts. Studies were sought in full text if they appeared eligible 
for inclusion against the criteria. Two reviewers (HM and PA) 
reviewed the identified relevant full text papers to determine elig
ibility. Detailed characteristics of included systematic reviews were 
captured and descriptively summarized in Table 3 identifying 
study design, population, setting, measured outcomes and their 
main findings. A table of individual eligible studies (not included 
in the systematic reviews) is presented in Supplementary table 1, 
describing relevant information.

Results

The initial search generated 4373 published studies. After 
removing duplicates and screening titles, 187 relevant articles 
were identified for full review. Two members of the research 
team (HM & PA) read each relevant article for eligibility, utiliz
ing the inclusion and exclusion criteria of the rapid review. Of 
the final included 52 studies that met the selection criteria, 14 
were systematic literature reviews/meta-analyses, 22 were RCTs 
and 16 were observational studies (Figure 1). No additional 
studies were obtained from the reference lists of the included 
studies. Differences in opinion were resolved by discussion.

Table 1. The inclusion and exclusion criteria for the rapid review followed the 
PICOS format.

Criteria Included

Participants/ 
population

Including but not limited to high-risk groups for more 
severe influenza outcomes

(I) children aged 6 months to <5 years.
(II) adults aged ≥65 years

(III) Aboriginal and Torres Strait Islander people
(IV) people with medical conditions that increase their risk 

of influenza
(V) pregnant women

(VI) homeless people
Interventions Studies that report on interventions to improve influenza 

vaccine rates in universal or targeted influenza 
immunization programs

Comparison Compare to no intervention, another intervention, standard 
care

Outcomes Influenza vaccination uptake (interventions VS. comparison 
groups)

Exclusion criteria Interventions/influenza vaccination programs in low and 
lower-middle income countries – healthcare system 
vastly different from Australia’s (e.g. sub-Saharan Africa, 
South East Asia).

Table 2. NHMRC levels of evidence criteria.

Level Intervention

Level I Evidence obtained from a systematic review or meta-analysis of all relevant randomized controlled trials (level II studies)
Level II Evidence obtained from at least one properly-designed randomized controlled trial
Level III-1 Evidence obtained from well-designed pseudorandomised controlled trial (i.e. alternate allocation or some other method)
Level III-2 Evidence obtained from comparative studies (including systematic reviews of such studies) with concurrent controls

(i) Non-randomized, experimental trial
(ii) Cohort study

(iii) Case-control study
(iv) Interrupted time series with a control group

Level III-3 Evidence obtained from a comparative study without concurrent controls:
(i) Historical control study

(ii) Two or more single arm study
(iii) Interrupted time series without a parallel control group

Level IV Evidence from well-designed case series with either posttest or pre-test/posttest outcomes
Level V Expert opinion without explicit critical appraisal

Source: Adapted from NHMRC4.

5488 H. MOHAMMED ET AL.



Ta
bl

e 
3.

 O
ve

ra
ll 

de
sc

rip
tio

n 
an

d 
ch

ar
ac

te
ris

tic
s 

of
 t

he
 in

cl
ud

ed
 s

ys
te

m
at

ic
 r

ev
ie

w
s.

Au
th

or
s,

 y
ea

r
Lo

ca
tio

n/
 

co
un

tr
y

Ai
m

s/
 t

ar
ge

t 
gr

ou
p

St
ud

y 
ty

pe
In

cl
ud

ed
 p

rim
ar

y 
st

ud
ie

s

Se
tt

in
gs

 
po

pu
la

tio
ns

 in
 t

he
 

in
cl

ud
ed

 s
tu

di
es

In
te

rv
en

tio
n 

an
d 

ou
tc

om
e(

s)
Au

th
or

s 
re

po
rt

ed
 k

ey
 fi

nd
in

gs
N

H
M

RC
 

ev
id

en
ce

Th
om

as
 e

t 
al

.5 
(2

01
8)

H
ig

h-
 

in
co

m
e 

co
un

tr
ie

s

To
 a

ss
es

s 
ac

ce
ss

, p
ro

vi
de

r, 
sy

st
em

, a
nd

 s
oc

ie
ta

l 
in

te
rv

en
tio

ns
 t

o 
in

cr
ea

se
 

th
e 

up
ta

ke
 o

f i
nfl

ue
nz

a 
va

cc
in

at
io

n 
in

 p
eo

pl
e 

ag
ed

 
60

 y
ea

rs
 a

nd
 o

ld
er

Sy
st

em
at

ic
 

re
vi

ew
/ 

m
et

a-
 

an
al

ys
es

 
of

 R
CT

s

In
cl

ud
ed

 6
1 

RC
Ts

 
A 

to
ta

l o
f 1

,0
55

,3
37

 
pa

rt
ic

ip
an

ts

H
os

pi
ta

l/t
er

tia
ry

- 
ca

re
 

Pr
im

ar
y-

ca
re

 
Co

m
m

un
ity

 
se

tt
in

gs

In
cr

ea
si

ng
 c

om
m

un
it

y 
de

m
an

d 
(c

lie
nt

 r
em

in
de

rs
, r

ec
al

ls
 b

y 
le

tt
er

 
pl

us
 le

afl
et

, n
ur

se
s 

or
 p

ha
rm

ac
is

ts
 

ed
uc

at
in

g 
an

d 
nu

rs
es

 v
ac

ci
na

tin
g 

pa
tie

nt
s)

 
En

ha
nc

in
g 

va
cc

in
at

io
n 

ac
ce

ss
 

(F
re

e 
va

cc
in

e,
 h

om
e 

vi
si

ts
 b

y 
nu

rs
es

, 
ph

ys
ic

ia
n 

ca
re

 p
la

n)
 

Sy
st

em
-b

as
ed

 in
te

rv
en

ti
on

s 
(R

em
in

de
r 

sy
st

em
s 

fo
r 

G
Ps

, v
ac

ci
ne

 
ch

am
pi

on
, e

du
ca

tio
na

l r
em

in
de

rs
, 

pe
er

 c
om

pa
ris

on
s,

 e
du

ca
tio

na
l 

ou
tr

ea
ch

 p
lu

s 
fe

ed
ba

ck
 t

o 
te

am
)

In
te

rv
en

tio
ns

 t
ha

t 
sh

ow
n 

si
gn

ifi
ca

nt
 

po
si

tiv
e 

eff
ec

ts
 o

f l
ow

 (p
os

tc
ar

ds
; 

od
ds

 ra
tio

 (O
R)

 1
.1

1,
 9

5%
 c

on
fid

en
ce

 
in

te
rv

al
 (C

I) 
1.

07
–1

.1
5;

 3
 R

CT
s;

), 
m

ed
iu

m
 (p

er
so

na
liz

ed
 p

ho
ne

 c
al

ls
), 

an
d 

hi
gh

 (h
om

e 
vi

si
ts

 O
R 

1.
30

, 9
5%

 
CI

 1
.0

5–
1.

61
); 

2 
RC

Ts
, f

ac
ili

ta
to

rs
) 

in
te

ns
ity

 t
ha

t 
in

cr
ea

se
 c

om
m

un
ity

 
de

m
an

d 
fo

r 
va

cc
in

at
io

n,
 e

nh
an

ce
 

ac
ce

ss
, a

nd
 im

pr
ov

e 
pr

ov
id

er
/s

ys
te

m
 

re
sp

on
se

. S
om

e 
in

te
rv

en
tio

ns
 c

ou
ld

 
no

t 
be

 m
et

a-
an

al
yz

ed
 d

ue
 t

o 
si

gn
ifi

ca
nt

 h
et

er
og

en
ei

ty
.

Le
ve

l I

Zh
ou

 e
t 

al
.6 

(2
02

0)
H

ig
h-

 
in

co
m

e 
co

un
tr

ie
s

To
 e

va
lu

at
e 

th
e 

eff
ec

tiv
en

es
s 

of
 e

du
ca

tio
na

l 
in

te
rv

en
tio

ns
 in

 im
pr

ov
in

g 
in

flu
en

za
 v

ac
ci

na
tio

n 
ra

te
s

Sy
st

em
at

ic
 

re
vi

ew
/ 

m
et

a-
 

an
al

ys
es

 
of

 R
CT

s

In
cl

ud
ed

 8
 R

CT
s 

A 
to

ta
l o

f 2
15

23
 

pa
rt

ic
ip

an
ts

H
os

pi
ta

l/t
er

tia
ry

- 
ca

re
 

Pr
im

ar
y-

ca
re

 
se

tt
in

gs

Pa
ti

en
t 

fo
cu

se
d 

in
te

rv
en

ti
on

s 
Ed

uc
at

io
na

l i
nt

er
ve

nt
io

ns
 e

va
lu

at
ed

 
in

 t
he

 in
cl

ud
ed

 s
tu

di
es

 a
re

 
pa

m
ph

le
ts

 &
 p

os
te

r 
(n

 =
 1

 s
tu

dy
), 

fa
ce

 t
o 

fa
ce

 (n
 =

 2
 s

tu
di

es
), 

te
xt

 
m

es
sa

ge
s 

(n
 =

 2
 s

tu
dy

), 
le

tt
er

s 
(n

 =
 3

)

Po
ol

ed
 a

na
ly

si
s 

fr
om

 t
he

 8
 R

CT
s 

sh
ow

s 
th

er
e 

is
 n

o 
di

ffe
re

nc
e 

in
 in

flu
en

za
 

va
cc

in
at

io
n 

ra
te

s 
be

tw
ee

n 
ed

uc
at

io
na

l i
nt

er
ve

nt
io

n 
gr

ou
p 

an
d 

co
nt

ro
l g

ro
up

 (O
R 

=
 1

.1
6,

 9
5%

CI
: 

0.
95

–1
.4

1)
. I

n 
su

bg
ro

up
 a

na
ly

si
s,

 
in

flu
en

za
 v

ac
ci

na
tio

n 
ra

te
s 

w
er

e 
si

gn
ifi

ca
nt

ly
 h

ig
he

r 
in

 m
es

sa
ge

s 
an

d 
le

tt
er

s 
in

te
rv

en
tio

n 
gr

ou
p 

(O
R 

=
 1

.3
0,

 9
5%

CI
: 1

.0
5–

1.
61

)

Le
ve

l I

Sa
nf

te
nb

er
g 

et
 a

l.7 

(2
01

9)
Se

ve
ra

l
To

 id
en

tif
y 

m
ea

su
re

s 
in

 
pr

im
ar

y 
ca

re
 m

ed
ic

in
e 

th
at

 
ca

n 
be

 u
se

d 
to

 in
cr

ea
se

 
in

flu
en

za
 v

ac
ci

na
tio

n 
ra

te
s 

am
on

g 
th

e 
ch

ro
ni

ca
lly

 il
l 

po
pu

la
tio

n 
Ta

rg
et

 g
ro

up
: 

ch
ro

ni
ca

lly
 il

l p
op

ul
at

io
n

Sy
st

em
at

ic
 

re
vi

ew
 

of
 R

CT
s

In
cl

ud
ed

 1
5 

RC
Ts

 
7 

cl
us

te
r 

RC
Ts

, a
nd

 8
 R

CT
s

Pr
im

ar
y-

ca
re

 
se

tt
in

gs
H

ea
lt

hc
ar

e 
pr

ov
id

er
 (

H
CP

) 
fo

cu
se

d 
in

te
rv

en
ti

on
s 

(T
ra

in
in

g 
pr

og
ra

m
s 

fo
r 

offi
ce

 t
ea

m
s,

 r
em

in
de

r 
sy

st
em

s 
fo

r 
ph

ys
ic

ia
ns

 &
 e

xt
en

si
on

 o
f 

co
m

pe
te

nc
e 

fo
r 

H
CP

s)
 

Pa
ti

en
t 

fo
cu

se
d 

in
te

rv
en

ti
on

s 
(R

em
in

de
r 

sy
st

em
 (e

.g
. t

ex
t, 

po
st

ca
rd

, l
et

te
r)

, e
du

ca
tio

na
l 

br
oc

hu
re

 a
nd

 fi
na

nc
ia

l i
nc

en
tiv

es
 

su
ch

 a
s 

a 
lo

tt
er

y-
ty

pe
 in

ce
nt

iv
e)

 
O

ut
co

m
e 

In
flu

en
za

 v
ac

ci
na

tio
n 

ra
te

s

Tr
ai

ni
ng

 p
ro

gr
am

s 
fo

r 
H

CP
S 

fo
cu

si
ng

 
on

 a
 p

ar
tic

ul
ar

 d
is

ea
se

 im
pr

ov
ed

 th
e 

up
ta

ke
 o

f i
nfl

ue
nz

a 
va

cc
in

at
io

n 
by

 
22

%
. A

 fi
na

nc
ia

l i
nc

en
tiv

e 
(a

 lo
tt

er
y-

 
ty

pe
 in

ce
nt

iv
e)

 (R
is

k 
ra

tio
 [R

R]
: 2

.7
9;

 
95

%
 C

I: 
1.

18
–6

.6
2)

 a
nd

 re
m

in
de

rs
 v

ia
 

te
xt

 m
es

sa
ge

 (3
.8

%
 a

bs
ol

ut
e 

in
cr

ea
se

) w
er

e 
eff

ec
tiv

e 
in

te
rv

en
tio

ns
 in

 im
pr

ov
in

g 
va

cc
in

at
io

n 
ra

te
s.

 S
im

pl
e 

in
te

rv
en

tio
ns

 w
er

e 
fo

un
d 

to
 b

e 
th

e 
m

os
t 

eff
ec

tiv
e 

on
es

 in
 t

he
 

he
te

ro
ge

ne
ou

s 
po

pu
la

tio
n 

of
 

ch
ro

ni
ca

lly
 il

l p
er

so
ns

.

Le
ve

l I

(C
on

tin
ue

d)

HUMAN VACCINES & IMMUNOTHERAPEUTICS 5489



Ta
bl

e 
3.

 (C
on

tin
ue

d)
.

Au
th

or
s,

 y
ea

r
Lo

ca
tio

n/
 

co
un

tr
y

Ai
m

s/
 t

ar
ge

t 
gr

ou
p

St
ud

y 
ty

pe
In

cl
ud

ed
 p

rim
ar

y 
st

ud
ie

s

Se
tt

in
gs

 
po

pu
la

tio
ns

 in
 t

he
 

in
cl

ud
ed

 s
tu

di
es

In
te

rv
en

tio
n 

an
d 

ou
tc

om
e(

s)
Au

th
or

s 
re

po
rt

ed
 k

ey
 fi

nd
in

gs
N

H
M

RC
 

ev
id

en
ce

N
or

m
an

 e
t 

al
.8 (2

02
1)

In
cl

ud
ed

 
st

ud
ie

s 
w

er
e 

co
nd

uc
te

d 
in

 s
ev

er
al

 
co

un
tr

ie
s

To
 e

va
lu

at
e 

in
te

rv
en

tio
ns

 t
ar

ge
tin

g 
in

flu
en

za
 v

ac
ci

ne
 u

pt
ak

e 
in

 
ch

ild
re

n 
w

ith
 c

om
or

bi
di

tie
s 

Ta
rg

et
 g

ro
up

: h
ig

h-
ris

k 
pe

di
at

ric
 p

op
ul

at
io

ns

Sy
st

em
at

ic
 

re
vi

ew
/ 

m
et

a-
 

an
al

ys
es

In
cl

ud
ed

 3
5 

st
ud

ie
s 

(2
6 

in
cl

ud
ed

 f
or

 m
et

a-
 

an
al

ys
es

) 
5 

RC
Ts

 
4 

Co
ho

rt
 s

tu
di

es
 

Q
ua

si
-e

xp
er

im
en

ta
l 

20
 b

ef
or

e 
an

d 
af

te
r 

in
te

rv
en

tio
n 

st
ud

ie
s 

6 
qu

al
ity

 im
pr

ov
em

en
t 

(Q
I) 

st
ud

ie
s

H
os

pi
ta

l/t
er

tia
ry

- 
ca

re
 

Pr
im

ar
y-

ca
re

 
se

tt
in

gs
 

Pe
di

at
ric

 
co

m
m

un
ity

 
cl

in
ic

s

Va
cc

in
at

io
n 

re
m

in
de

rs
 t

ar
ge

tin
g 

pa
tie

nt
s’ 

pa
re

nt
s 

or
 g

ua
rd

ia
n 

Ed
uc

at
io

n 
di

re
ct

ed
 a

t 
ei

th
er

 p
at

ie
nt

s’ 
pa

re
nt

s 
or

 p
ro

vi
de

rs
 

Va
cc

in
at

io
n-

re
la

te
d 

cl
in

ic
 p

ro
ce

ss
 c

ha
ng

es
 

O
ut

co
m

e 
In

flu
en

za
 v

ac
ci

na
tio

n 
ra

te
s

O
ve

ra
ll,

 in
te

rv
en

tio
ns

 im
pr

ov
ed

 
in

flu
en

za
 v

ac
ci

ne
 u

pt
ak

e 
by

 a
n 

av
er

ag
e 

60
%

 (r
is

k 
ra

tio
 (R

R:
 1

.6
0;

 
95

%
 C

I: 
1.

47
–1

.7
4)

. S
up

er
io

rit
y 

of
 

si
ng

le
 o

r 
m

ul
tic

om
po

ne
nt

 
in

te
rv

en
tio

ns
 fo

r 
im

pr
ov

in
g 

in
flu

en
za

 v
ac

ci
na

tio
n 

w
as

 n
ot

 
es

ta
bl

is
he

d.
 R

CT
s 

sh
ow

ed
 s

im
pl

e 
va

cc
in

at
io

n 
re

m
in

de
rs

 (M
ai

le
d 

le
tt

er
s)

 t
ar

ge
tin

g 
pa

tie
nt

s’ 
pa

re
nt

s 
m

od
er

at
el

y 
im

pr
ov

e 
in

flu
en

za
 

va
cc

in
e 

up
ta

ke
 b

y 
an

 a
ve

ra
ge

 4
9%

 
(R

R:
 1

.4
9;

 9
5%

 C
I: 

1.
07

–2
.0

8)
. 

Eff
ec

t 
es

tim
at

es
 o

f o
th

er
 s

tu
dy

 
m

et
ho

ds
(i)

co
ho

rt
 R

R 
1.

44
 (C

I 1
.1

6–
1.

78
)

(ii
)

Q
ua

si
-e

xp
er

im
en

ta
l 

RR
 1

.7
1 

(1
.5

3–
 

1.
91

)

Le
ve

l I

Ai
gb

og
un

 e
t 

al
.9 

(2
01

4)
Se

ve
ra

l
To

 e
xa

m
in

e 
in

te
rv

en
tio

ns
 

ai
m

ed
 a

t 
im

pr
ov

in
g 

in
flu

en
za

 v
ac

ci
na

tio
n 

in
 

ch
ild

re
n 

w
ith

 h
ig

h 
ris

k 
co

nd
iti

on
s 

Ta
rg

et
 g

ro
up

: h
ig

h-
ris

k 
pe

di
at

ric
 p

op
ul

at
io

ns

Sy
st

em
at

ic
 

re
vi

ew
In

cl
ud

ed
 1

8 
st

ud
ie

s 
7 

RC
Ts

, 6
 b

ef
or

e-
an

d-
af

te
r 

st
ud

ie
s,

 1
 n

on
-R

CT
, 1

 
re

tr
os

pe
ct

iv
e 

st
ud

y,
 1

 
qu

as
i-e

xp
er

im
en

ta
l 

po
st

te
st

 s
tu

dy
 &

 1
 le

tt
er

 
to

 e
di

to
rs

H
os

pi
ta

l/t
er

tia
ry

- 
ca

re
 

Pr
im

ar
y-

ca
re

 
Co

m
m

un
ity

 
se

tt
in

gs

M
ul

ti-
co

m
po

ne
nt

 s
tr

at
eg

ie
s,

 le
tt

er
 

re
m

in
de

rs
, t

el
ep

ho
ne

 r
ec

al
l, 

le
tt

er
s 

pl
us

 t
el

ep
ho

ne
 c

al
ls

, a
n 

as
th

m
a 

ed
uc

at
io

n 
to

ol
. 

O
ut

co
m

e 
In

flu
en

za
 v

ac
ci

na
tio

n 
ra

te
s

Th
er

e 
is

 s
uffi

ci
en

t 
ev

id
en

ce
 s

ho
w

in
g 

th
at

 r
em

in
de

r 
le

tt
er

s 
im

pr
ov

e 
in

flu
en

za
 v

ac
ci

na
tio

n 
ra

te
s 

in
 

ch
ild

re
n 

w
ith

 h
ig

h-
ris

k 
co

nd
iti

on
s.

 
H

ow
ev

er
, t

he
 e

vi
de

nc
e 

th
at

 
te

le
ph

on
e 

re
ca

ll 
or

 a
 c

om
bi

na
tio

n 
of

 
le

tt
er

 r
em

in
de

r 
an

d 
te

le
ph

on
e 

re
ca

ll 
w

ill
 im

pr
ov

e 
up

ta
ke

 is
 p

oo
r.

Le
ve

l I
I

Ba
lz

ar
in

i e
t 

al
.10

 

(2
02

0)
In

cl
ud

ed
 

st
ud

ie
s 

w
er

e 
co

nd
uc

te
d 

in
 t

he
 

U
SA

 
(n

 =
 7

) 
an

d 
Au

st
ra

lia
 

(n
 =

 1
)

To
 s

ys
te

m
at

ic
al

ly
 r

et
rie

ve
 a

nd
 

cr
iti

ca
lly

 a
pp

ra
is

e 
al

l 
av

ai
la

bl
e 

da
ta

 o
n 

th
e 

eff
ec

tiv
en

es
s 

of
 P

er
so

na
l 

El
ec

tr
on

ic
 H

ea
lth

 R
ec

or
ds

 
(P

EH
R)

 u
se

 t
o 

in
cr

ea
se

 
va

cc
in

at
io

n 
up

ta
ke

. 
Ta

rg
et

 g
ro

up
: 

th
e 

ge
ne

ra
l p

op
ul

at
io

n 
(n

 =
 4

 
st

ud
ie

s)
, o

ld
er

 a
du

lts
 

(n
 =

 1
), 

ad
ul

ts
 w

ith
 

di
ab

et
es

 m
el

lit
us

 (n
 =

 1
), 

un
iv

er
si

ty
 s

tu
de

nt
s 

(n
 =

 1
) 

an
d 

pa
re

nt
s 

of
 2

 y
ea

r-
ol

d 
ch

ild
re

n 
(n

 =
 1

)

Sy
st

em
at

ic
 

re
vi

ew
In

cl
ud

ed
 8

 s
tu

di
es

 
4 

RC
Ts

 fo
cu

se
d 

on
 

In
flu

en
za

 v
ac

ci
ne

 a
nd

 1
 

RC
T 

on
 H

er
pe

s 
Zo

st
er

 
va

cc
in

e)
 

3 
O

bs
er

va
tio

na
l s

tu
di

es
 

(t
w

o 
st

ud
ie

s 
fo

cu
se

d 
on

 
Pn

eu
m

oc
oc

cu
s 

an
d 

H
er

pe
s 

Zo
st

er
 v

ac
ci

ne
)

H
os

pi
ta

l/t
er

tia
ry

- 
ca

re
 

Pr
im

ar
y-

ca
re

 
se

tt
in

gs

Pe
rs

on
al

 E
le

ct
ro

ni
c 

H
ea

lth
 R

ec
or

ds
 

(P
EH

R)
 b

as
ed

 in
te

rv
en

tio
ns

 
Ac

ce
ss

/d
el

iv
er

y 
of

 e
du

ca
tio

na
l 

m
es

sa
ge

s.
 

Ac
ce

ss
 t

o 
an

 e
-jo

ur
na

l, 
re

m
in

de
rs

 a
nd

 
sc

he
du

lin
g 

fe
at

ur
es

. 
O

ut
co

m
e 

In
flu

en
za

 v
ac

ci
na

tio
n 

ra
te

s

Pa
rt

ic
ip

an
ts

 w
ith

 a
cc

es
s 

to
 P

EH
R 

w
er

e 
6.

7%
 m

or
e 

lik
el

y 
th

an
 t

ho
se

 w
ith

 n
o 

ac
ce

ss
 t

o 
re

ce
iv

e 
in

flu
en

za
 v

ac
ci

ne
 

(p
 =

 .0
08

). 
Pa

re
nt

s 
w

ho
 a

cc
es

se
d 

th
ei

r 
ch

ild
re

n 
PE

H
R 

at
 le

as
t 

on
ce

 
ov

er
 t

he
 s

tu
dy

 p
er

io
d 

w
er

e 
m

or
e 

lik
el

y 
to

 h
av

e 
ch

ild
re

n 
va

cc
in

at
ed

 a
t 

tw
o 

ye
ar

s 
of

 a
ge

 (O
R 

1.
2 

95
%

 C
I:1

.0
– 

1.
3,

 p
-v

al
ue

 <
0.

00
1)

. T
w

o 
RC

Ts
 h

av
e 

sh
ow

n 
th

at
 P

EH
R 

w
ith

 d
ig

ita
l 

co
m

m
un

ic
at

io
n 

fe
at

ur
es

 p
ro

m
ot

in
g 

va
cc

in
es

 (O
R 

1.
20

 9
5%

 C
I: 

1.
06

–1
.3

5)
 

or
 a

ct
iv

e 
va

cc
in

e 
re

m
in

de
r (

22
.0

%
 v

s 
14

.0
%

 p
 =

 .0
18

) h
ad

 im
pr

ov
ed

 
in

flu
en

za
 v

ac
ci

ne
 u

pt
ak

e 
co

m
pa

re
d 

to
 P

EH
R 

ac
ce

ss
 a

lo
ne

.

Le
ve

l I
I

Ju
lio

 e
t 

al
.11

 (2
02

0)
Se

ve
ra

l
Th

e 
st

ud
y 

ai
m

ed
 t

o 
ev

al
ua

te
 

m
ul

tip
le

 m
ai

l r
em

in
de

rs
 

Ta
rg

et
 g

ro
up

: t
he

 g
en

er
al

 
po

pu
la

tio
n

A 
re

vi
ew

 o
f 

sy
st

em
at

ic
 

re
vi

ew
s 

an
d 

pr
im

ar
y 

st
ud

ie
s

Id
en

tifi
ed

 8
 S

ys
te

m
at

ic
 

re
vi

ew
s 

th
at

 in
cl

ud
ed

 3
5 

pr
im

ar
y 

st
ud

ie
s 

an
d 

of
 

th
es

e 
4 

RC
Ts

 w
er

e 
in

cl
ud

ed
 in

 th
e 

re
vi

ew
 (a

 
to

ta
l o

f 7
1,

45
8 

pa
tie

nt
s 

of
 a

ll 
ag

es
)

H
os

pi
ta

l/t
er

tia
ry

- 
ca

re
 

Pr
im

ar
y-

ca
re

Th
e 

us
e 

of
 m

ul
tip

le
 m

ai
l r

em
in

de
rs

 
O

ut
co

m
e 

In
flu

en
za

 v
ac

ci
na

tio
n 

ra
te

s

Th
e 

au
th

or
s 

co
nc

lu
de

d 
m

ul
tip

le
 m

ai
l-i

n 
re

m
in

de
rs

 a
re

 li
ke

ly
 in

cr
ea

se
 

ad
he

re
nc

e 
to

 in
flu

en
za

 v
ac

ci
na

tio
n 

in
 p

eo
pl

e 
ov

er
 6

0 
ye

ar
s 

of
 a

ge
. 

H
ow

ev
er

, i
t 

co
ul

d 
m

ak
e 

lit
tle

 o
r 

no
 

di
ffe

re
nc

e 
in

 a
dh

er
en

ce
 t

o 
in

flu
en

za
 

va
cc

in
at

io
n 

in
 c

hi
ld

re
n 

un
de

r 
si

x 
ye

ar
s 

of
 a

ge
.

Le
ve

l I
I

(C
on

tin
ue

d)

5490 H. MOHAMMED ET AL.



Ta
bl

e 
3.

 (C
on

tin
ue

d)
.

Au
th

or
s,

 y
ea

r
Lo

ca
tio

n/
 

co
un

tr
y

Ai
m

s/
 t

ar
ge

t 
gr

ou
p

St
ud

y 
ty

pe
In

cl
ud

ed
 p

rim
ar

y 
st

ud
ie

s

Se
tt

in
gs

 
po

pu
la

tio
ns

 in
 t

he
 

in
cl

ud
ed

 s
tu

di
es

In
te

rv
en

tio
n 

an
d 

ou
tc

om
e(

s)
Au

th
or

s 
re

po
rt

ed
 k

ey
 fi

nd
in

gs
N

H
M

RC
 

ev
id

en
ce

O
ko

li 
et

 a
l.12

 (2
02

1)
Se

ve
ra

l
To

 e
va

lu
at

e 
th

e 
eff

ec
tiv

en
es

s 
of

 h
ea

lth
 c

ar
e 

pr
ov

id
er

 
fo

cu
se

d 
in

te
rv

en
tio

ns
 in

 
im

pr
ov

in
g 

in
flu

en
za

 
va

cc
in

at
io

n 
ra

te
s.

 
Ta

rg
et

 g
ro

up
: t

he
 g

en
er

al
 

po
pu

la
tio

n

Sy
st

em
at

ic
 

re
vi

ew
/ 

m
et

a-
 

an
al

ys
es

In
cl

ud
ed

 3
9 

st
ud

ie
s 

7 
RC

Ts
 

32
 N

on
-r

an
do

m
iz

ed
 (N

RS
) 

st
ud

ie
s

H
os

pi
ta

l/t
er

tia
ry

- 
ca

re
 

Pr
im

ar
y-

ca
re

Pa
ti

en
t 

fo
cu

se
d 

in
te

rv
en

ti
on

s 
6 

st
ud

ie
s 

ex
am

in
ed

 t
he

 u
se

 o
f t

ea
m

- 
ba

se
d 

tr
ai

ni
ng

/e
du

ca
tio

n 
se

ss
io

ns
, 6

 
th

e 
us

e 
of

 o
ne

-o
ff 

pr
ov

is
io

n 
of

 
gu

id
el

in
es

/in
fo

rm
at

io
n.

 1
1 

st
ud

ie
s 

ex
am

in
ed

 t
he

 u
se

 o
f r

em
in

de
rs

 (9
 

us
in

g 
el

ec
tr

on
ic

 p
ro

m
pt

s,
 o

ne
 u

si
ng

 
pa

pe
r-

ba
se

d 
pr

om
pt

 a
nd

 o
ne

 u
si

ng
 

le
tt

er
s)

, 2
 s

tu
di

es
 e

xa
m

in
ed

 t
he

 u
se

 
of

 in
ce

nt
iv

es
 (p

ay
-f

or
-p

er
fo

rm
an

ce
) 

w
he

re
as

 9
 s

tu
di

es
 e

xa
m

in
ed

 th
e 

us
e 

of
 m

ul
tip

le
 in

te
rv

en
tio

ns
.

Po
ol

ed
 e

st
im

at
es

: e
vi

de
nc

e 
fr

om
 t

w
o 

RC
Ts

 (2
0.

1%
 (9

5%
 C

I 7
.5

–3
2.

7%
) a

nd
 

tw
o 

N
R 

st
ud

ie
s 

(1
3.

4%
 (8

.6
–1

8.
1%

) 
sh

ow
ed

 t
ha

t 
te

am
-b

as
ed

 t
ra

in
in

g/
 

ed
uc

at
io

n 
of

 p
hy

si
ci

an
s 

si
gn

ifi
ca

nt
ly

 
in

cr
ea

se
d 

in
flu

en
za

 v
ac

ci
na

tio
n 

ra
te

s 
in

 a
du

lt 
pa

tie
nt

s 
an

d 
in

 p
ed

ia
tr

ic
 

pa
te

nt
s 

(7
%

 (0
.1

–1
4%

; t
w

o 
N

RS
). 

Ed
uc

at
io

na
l i

nt
er

ve
nt

io
ns

 o
n 

ph
ys

ic
ia

ns
 a

nd
 n

ur
se

s 
m

ar
gi

na
lly

 
(t

ho
ug

h 
si

gn
ifi

ca
nt

ly
) i

nc
re

as
ed

 
in

flu
en

za
 v

ac
ci

na
tio

n 
ra

te
s 

in
 a

du
lt 

pa
tie

nt
s:

 0
.9

%
 (0

.2
–1

.5
%

); 
fo

ur
 N

Rs
). 

Ev
id

en
ce

 fr
om

 N
RS

 sh
ow

ed
 th

at
 o

ne
- 

off
 p

ro
vi

si
on

 o
f i

nf
or

m
at

io
n 

to
 

ph
ys

ic
ia

ns
, a

nd
 t

o 
bo

th
 p

hy
si

ci
an

s 
an

d 
nu

rs
es

, s
ig

ni
fic

an
tly

 in
cr

ea
se

d 
in

flu
en

za
 v

ac
ci

na
tio

n 
ra

te
s 

in
 a

du
lt 

pa
tie

nt
s:

 2
3.

8%
 (1

5.
7–

31
.8

%
; t

hr
ee

 
st

ud
ie

s)
 a

nd
 p

ed
ia

tr
ic

 p
at

ie
nt

s:
 2

4%
 

(8
.1

–3
9.

9%
; t

w
o 

st
ud

ie
s)

.
Ja

co
bs

on
 e

t 
al

.13
 

(2
01

8)
Se

ve
ra

l
To

 e
va

lu
at

e 
an

d 
co

m
pa

re
 t

he
 

eff
ec

tiv
en

es
s 

of
 v

ar
io

us
 

ty
pe

s 
of

 p
at

ie
nt

 r
em

in
de

r 
an

d 
re

ca
ll 

in
te

rv
en

tio
ns

 t
o 

im
pr

ov
e 

re
ce

ip
t 

of
 

im
m

un
iz

at
io

ns
. 

Ta
rg

et
 g

ro
up

: t
he

 g
en

er
al

 
po

pu
la

tio
n 

in
cl

ud
in

g 
in

fa
nt

s 
an

d 
ch

ild
re

n,
 

ad
ol

es
ce

nt
s 

an
d 

ad
ul

ts

Sy
st

em
at

ic
 

re
vi

ew
/ 

m
et

a-
 

an
al

ys
es

In
cl

ud
ed

 7
5 

st
ud

ie
s 

70
 R

CT
s 

5 
st

ud
ie

s 
us

ed
 a

 c
on

tr
ol

le
d 

be
fo

re
 a

nd
 a

ft
er

 d
es

ig
n.

H
os

pi
ta

l/t
er

tia
ry

- 
ca

re
 

Pr
im

ar
y-

ca
re

 
Co

m
m

un
ity

 
se

tt
in

gs

Pa
tie

nt
 re

m
in

de
r o

r r
ec

al
l i

nt
er

ve
nt

io
ns

 
co

ns
id

er
ed

 in
 t

hi
s 

sy
st

em
at

ic
 r

ev
ie

w
 

in
cl

ud
ed

 t
el

ep
ho

ne
, l

et
te

r, 
po

st
ca

rd
, 

te
xt

 m
es

sa
ge

, a
ut

om
at

ed
 e

le
ct

ro
ni

c 
te

le
ph

on
e 

ca
lls

 (a
ut

od
ia

le
r)

, p
at

ie
nt

 
po

rt
al

-b
as

ed
 in

te
rv

en
tio

ns
, i

n 
pe

rs
on

 o
ut

re
ac

h,
 a

nd
 s

ev
er

al
 

co
m

bi
na

tio
ns

 o
f r

em
in

de
r-

re
ca

ll 
O

ut
co

m
e 

In
flu

en
za

 v
ac

ci
na

tio
n 

ra
te

s 
O

th
er

 n
on

-in
flu

en
za

 v
ac

ci
na

tio
ns

Re
m

in
de

rs
 in

cr
ea

se
 u

pt
ak

e 
of

 
va

cc
in

at
io

ns
 fo

r 
ch

ild
ho

od
 in

flu
en

za
 

(R
R 

1.
51

, 9
5%

 C
I 1

.1
4 

to
 1

.9
9;

 r
is

k 
di

ffe
re

nc
e 

of
 2

2%
; fi

ve
 s

tu
di

es
; 9

26
5 

pa
rt

ic
ip

an
ts

) a
nd

 a
du

lt 
in

flu
en

za
 (R

R 
1.

29
, 9

5%
 C

I 1
.1

7 
to

 1
.4

3;
 r

is
k 

di
ffe

re
nc

e 
of

 9
%

; 1
5 

st
ud

ie
s;

 5
9,

32
8 

pa
rt

ic
ip

an
ts

).

Le
ve

l I
I

Is
en

or
 e

t 
al

.14
 (2

01
6)

Se
ve

ra
l

To
 e

va
lu

at
e 

th
e 

im
pa

ct
 o

f 
ph

ar
m

ac
is

ts
 a

s 
ed

uc
at

or
s,

 
fa

ci
lit

at
or

s,
 a

nd
 

ad
m

in
is

tr
at

or
s 

of
 v

ac
ci

ne
s 

on
 v

ac
ci

na
tio

n 
ra

te
s

Sy
st

em
at

ic
 

re
vi

ew
In

cl
ud

ed
 3

8 
st

ud
ie

s 
27

 n
on

-R
CT

S,
 3

 c
lu

st
er

 
RC

Ts
, a

nd
 6

 R
CT

s

Pr
ac

tic
e 

si
te

s 
in

cl
ud

in
g 

in
pa

tie
nt

, 
am

bu
la

to
ry

 
cl

in
ic

s,
 n

ur
si

ng
 

ca
re

 fa
ci

lit
ie

s,
 

an
d 

co
m

m
un

ity
 

ph
ar

m
ac

ie
s

Ph
ar

m
ac

is
ts

 a
s 

ed
uc

at
or

s,
 fa

ci
lit

at
or

s/
 

ad
m

in
is

tr
at

or
s 

of
 v

ac
ci

ne
s.

 
O

ut
co

m
es

: I
nfl

ue
nz

a,
 p

ne
um

oc
oc

ca
l 

va
cc

in
at

io
n 

ra
te

s

Ph
ar

m
ac

is
t 

pa
rt

ic
ip

at
io

n 
in

 v
ac

ci
na

tio
n 

as
 e

du
ca

to
rs

, f
ac

ili
ta

to
rs

, o
r 

ad
m

in
is

tr
at

or
s 

of
 v

ac
ci

ne
s,

 y
ie

ld
ed

 in
 

in
cr

ea
se

d 
in

flu
en

za
 v

ac
ci

na
tio

n 
ra

te
s.

Le
ve

l I
I

Jo
ne

s 
et

 a
l.15

 (2
01

3)
Se

ve
ra

l
To

 e
xa

m
in

e 
th

e 
eff

ec
tiv

en
es

s 
of

 
re

m
in

de
r/

re
ca

ll 
sy

st
em

s 
in

 
im

pr
ov

in
g 

in
flu

en
za

 
va

cc
in

at
io

n

Sy
st

em
at

ic
 

re
vi

ew
In

cl
ud

ed
 1

1 
st

ud
ie

s 
5 

le
ve

l I
 (R

CT
 o

r 
m

et
a-

 
an

al
ys

is
 o

f R
CT

) 6
 le

ve
l I

I 
(q

ua
si

 e
xp

er
im

en
ta

l)

H
os

pi
ta

l/t
er

tia
ry

- 
ca

re
 

(A
st

hm
a 

&
 

im
m

un
iz

at
io

n 
cl

in
ic

s)
 

Pr
im

ar
y-

ca
re

 
(P

ed
ia

tr
ic

 
pr

ac
tic

es
)

Re
m

in
de

r 
an

d 
re

ca
ll 

sy
st

em
s 

th
at

 a
le

rt
 

pa
tie

nt
s 

of
 t

he
 n

ee
d 

fo
r 

va
cc

in
at

io
n 

an
d 

en
co

ur
ag

e 
co

m
pl

ia
nc

e 
O

ut
co

m
es

: I
nfl

ue
nz

a 
va

cc
in

at
io

n 
ra

te
s

Im
pr

ov
em

en
ts

 h
av

e 
be

en
 s

ee
n 

in
 

in
flu

en
za

 v
ac

ci
na

tio
n 

ra
te

s 
w

ith
 t

he
 

im
pl

em
en

ta
tio

n 
of

 r
em

in
de

r/
re

ca
ll 

sy
st

em
s;

 h
ow

ev
er

, m
os

t 
ha

ve
 b

ee
n 

m
od

es
t.

Le
ve

l I
I

(C
on

tin
ue

d)

HUMAN VACCINES & IMMUNOTHERAPEUTICS 5491



Ta
bl

e 
3.

 (C
on

tin
ue

d)
.

Au
th

or
s,

 y
ea

r
Lo

ca
tio

n/
 

co
un

tr
y

Ai
m

s/
 t

ar
ge

t 
gr

ou
p

St
ud

y 
ty

pe
In

cl
ud

ed
 p

rim
ar

y 
st

ud
ie

s

Se
tt

in
gs

 
po

pu
la

tio
ns

 in
 t

he
 

in
cl

ud
ed

 s
tu

di
es

In
te

rv
en

tio
n 

an
d 

ou
tc

om
e(

s)
Au

th
or

s 
re

po
rt

ed
 k

ey
 fi

nd
in

gs
N

H
M

RC
 

ev
id

en
ce

W
on

g 
et

 a
l.16

 (2
01

6)
H

ig
h-

 
in

co
m

e 
co

un
tr

ie
s

To
 e

va
lu

at
e 

in
te

rv
en

tio
ns

 
us

ed
 to

 in
cr

ea
se

 th
e 

up
ta

ke
 

of
 s

ea
so

na
l i

nfl
ue

nz
a 

va
cc

in
at

io
n 

am
on

g 
pr

eg
na

nt
 w

om
en

Sy
st

em
at

ic
 

re
vi

ew
In

cl
ud

ed
 1

1 
st

ud
ie

s 
4 

RC
TS

 
7 

Co
ho

rt
 s

tu
di

es

Te
rt

ia
ry

 m
at

er
ni

ty
 

ho
sp

ita
l 

Pr
im

ar
y 

ca
re

 
ou

tp
at

ie
nt

 
cl

in
ic

 /
 

An
te

na
ta

l 
ou

tp
at

ie
nt

 
cl

in
ic

 
Ve

nu
e-

ba
se

d 
se

tt
in

gs

Pr
ov

id
er

 f
oc

us
ed

 in
te

rv
en

ti
on

s 
El

ec
tr

on
ic

 re
m

in
de

r, 
a 

pr
ov

id
er

-f
oc

us
ed

 
re

m
in

de
r, 

pr
ov

id
er

 e
du

ca
tio

n,
 

st
an

di
ng

 o
rd

er
s,

 a
nd

 p
ro

vi
de

r 
fe

ed
ba

ck
 

Pr
eg

na
nt

 w
om

en
 f

oc
us

ed
 

G
ai

n 
an

d 
lo

ss
-f

ra
m

ed
 m

es
sa

ge
s 

ta
rg

et
in

g 
pr

eg
na

nt
 w

om
en

, 
in

flu
en

za
 e

du
ca

tio
n 

pa
m

ph
le

ts
 a

nd
 

a 
ve

rb
al

iz
ed

 b
en

efi
t 

st
at

em
en

t 
M

ul
ti

-c
om

po
ne

nt
s 

m
ul

tic
om

po
ne

nt
 e

du
ca

tio
n 

ca
m

pa
ig

n 
in

vo
lv

in
g 

pr
ov

id
er

 e
du

ca
tio

n,
 

pr
ov

id
er

 r
em

in
de

rs
, p

re
gn

an
t 

w
om

an
-f

oc
us

ed
 e

du
ca

tio
n

Th
e 

au
th

or
s 

re
co

m
m

en
d 

th
at

 H
CP

s 
pr

ov
id

e 
in

flu
en

za
 p

am
ph

le
ts

 t
o 

pr
eg

na
nt

 w
om

en
 w

ith
 a

 v
er

ba
liz

ed
 

st
at

em
en

t 
ab

ou
t 

th
e 

be
ne

fit
s 

of
 

m
at

er
na

l i
nfl

ue
nz

a 
va

cc
in

e 
to

 
ne

w
bo

rn
s.

 Im
pl

em
en

tin
g 

st
an

di
ng

 
or

de
rs

 a
ut

ho
riz

in
g 

nu
rs

in
g 

st
aff

 t
o 

ad
m

in
is

te
r 

th
e 

va
cc

in
e 

to
 e

xp
ec

tin
g 

m
ot

he
rs

 h
av

e 
im

pr
ov

ed
 in

flu
en

za
 

va
cc

in
at

io
n 

ra
te

s.
 F

ur
th

er
 h

ig
h-

 
qu

al
ity

 R
CT

s 
ar

e 
ne

ed
ed

 t
o 

de
ve

lo
p 

su
cc

es
sf

ul
 m

at
er

na
l i

nfl
ue

nz
a 

va
cc

in
at

io
n 

pr
og

ra
m

s.

Le
ve

l I
I

M
cF

ad
de

n 
&

 S
ea

le
17

 

(2
02

1)
H

ig
h-

 
in

co
m

e 
co

un
tr

ie
s 

(t
he

 U
SA

, 
Au

st
ra

lia
, 

Ca
na

da
)

A 
na

rr
at

iv
e 

re
vi

ew
 o

f h
os

pi
ta

l- 
ba

se
d 

st
ra

te
gi

es
 in

 a
cu

te
 

ca
re

 s
et

tin
gs

 a
im

ed
 a

t 
im

pr
ov

in
g 

in
flu

en
za

 
va

cc
in

at
io

n 
ra

te
s 

fo
r 

ad
ul

t 
in

pa
tie

nt
s.

Sy
st

em
at

ic
 

re
vi

ew
In

cl
ud

ed
 3

1 
st

ud
ie

s 
6 

RC
Ts

 
6 

no
n-

RC
Ts

 
11

 p
re

-p
os

t 
st

ud
ie

s 
8 

cr
os

s-
se

ct
io

na
l

H
os

pi
ta

l s
et

tin
gs

7 
st

an
di

ng
 o

rd
er

 p
ro

to
co

ls
 (S

O
P)

; 4
 

re
m

in
de

rs
; 4

 a
ss

es
sm

en
t/

 
ad

m
in

is
tr

at
io

n 
pr

og
ra

m
s;

 1
 p

at
ie

nt
 

ed
uc

at
io

n 
pr

og
ra

m
; 1

 
or

ga
ni

za
tio

na
l-b

as
ed

 p
ro

gr
am

; 7
 

m
ul

ti-
co

m
po

ne
nt

 s
tr

at
eg

ie
s 

an
d 

8 
st

ud
ie

s 
co

m
pa

rin
g 

SO
Ps

 w
ith

 o
th

er
 

st
ra

te
gi

es
.

SO
Ps

 w
er

e 
si

gn
ifi

ca
nt

ly
 m

or
e 

eff
ec

tiv
e 

th
an

 o
th

er
 in

di
vi

du
al

 in
te

rv
en

tio
ns

, 
bu

t 
m

ul
ti-

co
m

po
ne

nt
 in

te
rv

en
tio

ns
 

(w
hi

ch
 in

cl
ud

ed
 a

n 
SO

P)
 w

er
e 

m
or

e 
eff

ec
tiv

e 
th

an
 S

O
Ps

 a
lo

ne
. T

hr
ee

 
ar

tic
le

s 
re

po
rt

ed
 n

o 
si

gn
ifi

ca
nt

 
in

cr
ea

se
 in

 u
pt

ak
e 

at
tr

ib
ut

ed
 m

ai
nl

y 
to

 p
at

ie
nt

 r
ef

us
al

s,
 e

ve
n 

w
ith

 
a 

st
ra

te
gy

 in
vo

lv
in

g 
pa

tie
nt

 
ed

uc
at

io
n.

 O
nl

y 
th

re
e 

st
ud

ie
s 

te
st

ed
 

pr
ov

id
er

-le
ve

l s
tr

at
eg

ie
s 

in
cl

ud
in

g 
ho

sp
ita

l c
am

pa
ig

ns
, h

os
pi

ta
l r

ew
ar

d 
pr

og
ra

m
s 

an
d 

in
te

rd
ep

ar
tm

en
ta

l 
co

m
pe

tit
io

ns
, a

nd
 s

ho
w

ed
 s

uc
ce

ss
.

Le
ve

l I
I

Bi
ss

et
 e

t 
al

.18
 (2

01
8)

H
ig

h in
co

m
e 

co
un

tr
ie

s

To
 id

en
tif

y 
eff

ec
tiv

e 
st

ra
te

gi
es

 
in

 in
cr

ea
si

ng
 t

he
 u

pt
ak

e 
of

 
va

cc
in

at
io

n 
in

 p
re

gn
an

cy

Sy
st

em
at

ic
 

re
vi

ew
18

/2
2 

of
 t

he
 in

cl
ud

ed
 

st
ud

ie
s 

fo
cu

se
d 

on
 

in
flu

en
za

 v
ac

ci
na

ti
on

 
9 

RC
Ts

 
9 

O
bs

er
va

tio
na

l s
tu

di
es

Te
rt

ia
ry

 m
at

er
ni

ty
 

ho
sp

ita
l 

Pr
im

ar
y 

ca
re

 
ou

tp
at

ie
nt

 
cl

in
ic

 /
 

An
te

na
ta

l 
ou

tp
at

ie
nt

 
cl

in
ic

 
Ve

nu
e-

ba
se

d 
se

tt
in

gs

In
cr

ea
se

d 
av

ai
la

bi
lit

y 
of

 v
ac

ci
ne

s,
 

m
id

w
iv

es
 p

ro
vi

di
ng

 v
ac

ci
ne

 a
le

rt
s/

 
re

m
in

de
rs

 fo
r H

CP
 o

n 
m

ed
ic

al
 re

co
rd

 
Ed

uc
at

io
n 

an
d 

in
fo

rm
at

io
n 

fo
r 

st
aff

 fo
r 

pr
ov

id
er

s 
an

d 
cl

in
ic

al
 s

ta
ff 

an
d 

pr
eg

na
nt

 w
om

en
 

Pa
tie

nt
 a

nt
en

at
al

 a
pp

oi
nt

m
en

t 
an

d 
in

fo
rm

at
io

n 
pa

m
ph

le
t/

 b
oo

kl
et

 o
r 

pa
pe

r 
fo

r 
pa

tie
nt

 a
nd

 P
os

te
rs

 in
 

cl
in

ic
s 

O
ut

co
m

es
: M

at
er

na
l i

nfl
ue

nz
a 

an
d 

pe
rt

us
si

s 
va

cc
in

at
io

n 
ra

te
s

St
ra

te
gi

es
 s

uc
h 

as
 r

em
in

de
rs

 a
bo

ut
 

va
cc

in
at

io
n 

on
 a

nt
en

at
al

 h
ea

lth
ca

re
 

re
co

rd
s,

 m
id

w
iv

es
 p

ro
vi

di
ng

 
va

cc
in

at
io

n,
 a

nd
 e

du
ca

tio
n 

an
d 

in
fo

rm
at

io
n 

pr
ov

is
io

n 
fo

r 
he

al
th

ca
re

 
st

aff
 a

nd
 p

at
ie

nt
s 

ha
ve

 b
ee

n 
fo

un
d 

to
 b

e 
eff

ec
tiv

e.

Le
ve

l I
I

5492 H. MOHAMMED ET AL.



NHMRC level I and II: systematic reviews

The included systematic reviews covered in this rapid review 
incorporated i) a broad range of settings and intervention types 
for influenza vaccination programs targeting a variety of high 
risk/vulnerable groups, ii) influenza vaccine program or inter
ventions for a particular high-risk group (e.g. pregnant 
women) or a particular setting (e.g. antenatal clinics or hospital 
providing services to pregnant women) and iii) an aspect of 
influenza vaccine programs/intervention within the articles 
reviewed, although the systematic review may not have been 
solely focused on influenza immunization programs (Table 3). 
For systematic reviews identified in this rapid review, the 
available evidence on the effectiveness of interventions are 
discussed among the high-risk groups i) people with medical 
conditions ii) elderly iii) pregnant women and iv) interventions 
targeted to the general population.

(i) People with medical conditions

The systematic review by Sanftenberg et al.7 (2019) included 15 
RCTs that focused on primary care physicians and evaluated 
interventions to improve the uptake of influenza vaccination 
among people with chronic disease. The high-quality review 

(NHMRC level I)7 demonstrated that training programs for 
medical practice teams that focused on particular chronic dis
eases improved influenza vaccination uptake by as much as 
22% and may be more effective than vaccination-centered 
approaches. The review7 also found that reminder systems 
for healthcare providers in primary care setting is another 
effective strategy with a maximum 3.8% absolute increase in 
vaccination rates among people with chronic illness (Table 3). 
Another systematic review of 11 studies (five RCTs and six 
quasi experimental)15 (NHMRC level II) also demonstrated 
that implementation of reminder/recall systems improve influ
enza vaccination rates in children with asthma (Table 3).

Normal et al.8 (2021) and Aigbogun et al.9 (2014) conducted 
a systematic review of 35 studies (five RCTs and 29 non-RCTs) 
and 18 studies (seven RCTs & 12 non-RCTs) respectively 
assessing interventions aimed at increasing influenza vaccina
tion rates in children with high-risk conditions. Normal et al.8 

(2021) identified a further 17 studies not captured by Aigbogun 
et al.9 (2014) and pooled effect estimates for each intervention 
type in the included RCTs and other study methods (NHMRC 
level I). Both systematic reviews8,9 found sufficient evidence 
that reminder letters to parents can improve influenza vaccina
tion uptake in children with high-risk conditions (Table 3).

Figure 1. Preferred reporting items for systematic reviews and meta-analyses (PRISMA) summary of the paper-screening process.
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(ii) Elderly adults

Thomas et al.5 (2018) conducted a systematic review of 61 
RCTs focused on improving influenza vaccination rates in 
people aged 60 years and older in the community. Although 
heterogeneity limited some meta-analyses, the review5 

(NHMRC level I) identified strategies that demonstrated sig
nificant moderate effects of low (client reminders by post
cards), medium (personalized phone calls), and high (home 
visits, facilitators) intensity interventions to increase commu
nity demand for vaccination, enhance access and provider or 
system response (Table 3).

(iii) Pregnant women

Two systematic reviews16,18 collected the available evidence on 
the effectiveness of interventions used to improve influenza 
vaccination uptake in pregnant women. Reminders about 
influenza immunization on antenatal healthcare records, mid
wives providing vaccination, and education and information 
provision for healthcare providers (HCPs) and patients were 
found to be effective strategies in improving maternal influenza 
vaccination rates.16,18

(iv) The general population

A meta-analysis that pooled data from 8 RCTs (NHMRC level 
I) showed that educational interventions in general were not 
effective in improving influenza vaccination rates (OR = 1.16, 
95% CI: 0.95–1.41) among different population groups.6 

However, a sub-group analysis demonstrated educational 
interventions delivered via text messages and personalized 
letters were effective in increasing influenza vaccination rates 
(OR = 1.30, 95% CI: 1.05–1.61), whilst educational interven
tions delivered via poster/pamphlet (OR = 1.00, 95% CI: 0.92– 
1.08), or face-to-face (OR = 1.16, 95% CI: 0.69–1.94) were 
ineffective.6 Another systematic review of eight studies10 

assessed the effect of providing patients with access to their 
Personal Electronic Health Records (PEHR) in improving vac
cination uptake (four RCTs focused on influenza vaccine). 
Findings from an RCT included in this review found study 
participants with access to PEHR were 6.7% (intervention vs 
control: 11.6% vs 4.9%; p = .008) more likely to receive an 
influenza vaccine than those with no access to PEHR. A similar 
positive effect of PEHR on influenza vaccination uptake was 
observed in one of the other RCT, although improvements 
were not statistically significant (intervention vs control: 24% 
vs 19%; p = .50).10 Moreover, two RCTs included in the review 
have demonstrated patients with access to PEHR in combina
tion with messages promoting influenza vaccines (adjusted 
OR = 1.20, 95% CI: 1.06–1.35) or active vaccine reminders 
via electronic messages (intervention vs control: 22.0% vs 
14.0%; p = .018) were effective in improving influenza vaccina
tion uptake.10

A review11 of four RCTs that evaluated the use of multiple 
mail-order reminders suggested that more than one reminder 
sent by mail improves adherence to influenza vaccination in 
older adults. In contrast to these findings, multiple mail-order 

reminders to parents make little or no difference in adherence to 
influenza vaccination in children under 6 years of age. However, 
another systematic review13 demonstrated reminders improve 
vaccinations for childhood influenza (RR 1.51, 95% CI 1.14 to 
1.99; risk difference of 22%; five studies; 9265 participants) and 
adult influenza (RR 1.29, 95% CI 1.17 to 1.43; risk difference of 
9%; 15 studies; 59,328 participants).

Okoli et al.12 (2021) conducted a systematic review and 
meta-analysis of the effectiveness of interventions (included 
seven RCTs and 32 observational studies) on HCPs to improve 
seasonal influenza vaccination rates among patients. Pooled 
data from two RCTs (20.1%, 95% CI: 7.5–32.7%) and two 
observational studies (13.4%, 95% CI: 8.6–18.1%) showed 
that team-based training /education of physicians significantly 
increased influenza vaccination rates in adult patients as well as 
in pediatric patients (7%, 95% CI: 0.1–14%; two observational 
studies).12 One-off provision of guidelines to physicians, and to 
both physicians and nurses, significantly improved influenza 
vaccination rates by an average 24% in adult patients (23.8%, 
95% CI:15.7–31.8%; three observational studies) and pediatric 
patients (24%, 95% CI: 8.1–39.9%; two observational studies).12

A systematic review17 (included 31 studies) of hospital- 
based strategies in acute care settings aimed at improving 
influenza vaccination rates for adult inpatients showed that 
standing order protocols were significantly more effective 
than other individual interventions, but multi-component 
interventions (which included standing order protocols) were 
more effective than standing order protocols alone. Isenor et 
al.14 (2016) conducted a high-quality systematic review and 
meta-analysis assessing the impact of pharmacists as educators, 
facilitators, and administrators of vaccines on immunization 
rates. Pharmacist participation in these three roles improved 
vaccination rates compared to vaccine provision by traditional 
providers without pharmacist involvement (Table 3). 14

NHMRC level II, III and IV: summary of primary research 
findings by setting and intervention and targeted 
population groups

For other individual studies included in this rapid review, 
influenza vaccine interventions or programs are discussed in 
five different settings i) hospital/tertiary-care settings ii) pri
mary-care settings iii) venue-based iv) large-scale programs 
and v) targeted delivery.

(i) Hospital/tertiary-care settings

Hospital-and tertiary-care-based programs for improving influ
enza vaccination rates generally focused on the provider and 
included standing orders and reminders to hospital staff. The 
evidence around influenza vaccination programs in hospital set
tings is both limited and generally of lower quality (mostly Levels 
III). One observational study evaluated the impact of an active 
choice intervention in the electronic health record (EHR) in 
improving influenza vaccination rates.19 Rather than the standard 
approach of depending on HCPs to recognize the need for vacci
nation, the EHR confirmed patient eligibility during the hospital 
visit and used an alert to ask the HCP which resulted in 
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a significant relative increase in influenza vaccination rates by 
37.3% compared to the pre-intervention period.19 Similarly, an 
observational study evaluated clinical decision support in the EHR 
and found it to improve influenza vaccination rate by 20 times 
higher a year after the program’s implementation.20 One pre-post 
study assessed the effectiveness of a multifaceted intervention to 
improve influenza vaccination rates among children in a large 
pediatric hospital in the USA.21 The interventions targeted med
ical and nursing providers and included web-based education 
modules, reminders in EHR and financial incentives (an end-of- 
year financial bonus) for resident doctors.21 The intervention was 
associated with 1.23 (95% CI 1.11–1.35) times higher odds of 
a child receiving influenza vaccination at discharge.21 Another 
four-year before-and-after observational study (n = 3734) evalu
ated a vaccination campaign of an Emergency Department 
(EDVC) at Bichat hospital in Paris with 80,000 visits per year.22 

The intervention during the fourth year incorporated standing 
orders to enable nurses to administer vaccines to patients 
admitted through the emergency department (ED) without an 
individually prescribed medication from doctors. The vaccination 
uptake of patients in ED setting was shown to effectively double 
during the post intervention period (33% to 66%) (Supplementary 
table 2).22

(ii) Primary-care settings

Primary care was the most common setting for studies of influ
enza vaccination multicomponent programs for high-risk popu
lations, and interventions were directed at the patient, provider, 
and/or organization levels. The evidence around influenza vac
cination programs in a primary setting were generally higher 
quality (14 RCTs-level II & five level III studies) and the majority 
of the interventions incorporated in these studies were patient 
centered. Patient reminders were among the most frequent 
patient-level program components (portal & interactive voice 
response (IVR) calls23,24 and letters or text messaging influenza 
vaccine reminders.6,21,25–30 Three RCTs28–30 evaluated the effec
tiveness of text reminder to patients in combination with other 
promotional messages. Overall, these studies28–30 provided 
modest evidence that patient reminder systems to improve 
influenza vaccination rates in high-risk groups can be effective 
(Supplementary table 2).

Other patient-level interventions in primary care settings 
included advertising campaigns for influenza vaccination using 
posters and pamphlets in general practice sites for different at-risk 
populations.31–33 Whilst an RCT31 evaluating clinic-based adver
tising to the elderly did not show improvement in influenza 
vaccine delivery, two other RCTs demonstrated significant 
increases in influenza vaccination rates in the elderly and children 
respectively.32,33 Additionally, one of the RCTs34 demonstrated 
that websites with vaccine information and interactive social 
media components sent to pregnant women, positively influence 
maternal influenza vaccine uptake. Two longitudinal studies35,36 

evaluated provider focused intervention in primary care settings. 
The two studies assessed the effectiveness of implementation of 
a “best practice alert (BPA)” within the electronic medical record 
in an integrated pediatric health care delivery system35 and quality 
improvement initiative with continuing vaccine education for 

primary care physicians, respectively.36 Whilst the BPA did not 
demonstrate a significant improvement in the uptake of influenza 
vaccination among pediatric subpopulation,35 the 3-stage long
itudinal educational intervention on physicians did significantly 
improve influenza vaccination rates by 3.4% in elderly patients 
>65 years of age and by 2.1% in high-risk groups (P < .001)36 

(Supplementary table 2).

(iii) Venue-based influenza vaccination delivery

An effective strategy for immunizing individuals at high risk of 
influenza is to target venues frequented by high-risk groups. 
Venues frequented by high-risk groups included nursing 
homes, which are specialized tertiary-care facilities. Evidence 
obtained from the systematic review (level I)5 discussed above, 
demonstrated enhancing vaccine access in long-term care facil
ities can improve influenza vaccination uptake among the 
elderly. Giles et al.37(2018) assessed the feasibility of an outreach 
mobile influenza vaccination program led by a large hospital 
network targeting high-risk and vulnerable populations in resi
dential aged care facilities, sites attended by homeless people, 
and refugee centers in Melbourne, Australia. The pilot study has 
demonstrated the value and feasibility of a mobile outreach 
influenza immunization program focusing on hard-to-reach 
and vulnerable populations.37 School-based influenza clinics 
are an alternative venue-based influenza vaccination delivery 
targeting school aged children. One of the RCTs38 evaluated 
text message reminders sent to parents from the school nurse 
which did not improve children’s influenza vaccination rates. In 
contrast, the RCT by Humiston et al.39 (2014) showed that 
school aged children are more likely to be vaccinated in school- 
located vaccination versus standard care control schools 
(Supplementary table 2).

(iv) Large-scale regional programs

Nine studies have evaluated large-scale vaccination interven
tions in different populations using a variety of approaches 
alone or in combination. Three RCTs40–42 and one observa
tional study43 examined the effect of centralized reminder/ 
recall (autodialer, postcard, text reminders),40 a state-wide 
immunization information system (IIS) for seasonal influenza 
vaccine reminders from local health departments,41 large-scale 
messaging using mobile applications42 and a free national text 
service providing influenza vaccination education and 
reminders.43 The interventions in all these studies reported 
a modest impact on improving influenza vaccination coverage 
across large high-risk populations.40–43 In contrast to the sys
tematic review findings by Isenor et al.14 recent studies of level 
III quality44–48 produced inconsistent results in the effective
ness of a large-scale pharmacy-based vaccine distribution in 
increasing influenza vaccination rates (Supplementary table 2). 
Two recent studies44,45 that reported no association of 
improved influenza vaccine rates following pharmacist admi
nistered vaccination encounters were identified as having 
a high risk of bias, primarily due to non-randomized design 
and use of historical control data to compare changes in influ
enza vaccination rates.
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(v) Influenza Immunization programs involving active com
munity engagement

Community-wide programs are less commonly reported. Borg 
et al.49 (2018) evaluated a communication-based program that 
sent personalized letter or pamphlets to parents of Victorian 
children (aged 6 months to <5 years) who identified as 
Aboriginal or Torres Strait Islander aimed at increasing influ
enza vaccination coverage among Aboriginal children in 
Victoria, Australia. The communication program involved 
designs that align with recommendations for designing health 
information resources for Aboriginal communities (i.e. 
pamphlets including Aboriginal artwork, pictures of 
Aboriginal families). Sending pamphlets directly to parents/ 
guardians did not improve vaccination rates but a personalized 
letter was found to be an effective strategy for improving 
influenza vaccination by 34% among Aboriginal children.49 

The authors suggested the lack of effectiveness of the pamphlet 
in improving vaccine uptake may be due to the lack of perso
nalization and the authority related with the letter.49 Esteban- 
Vasallo et al.50 (2019) evaluated the effectiveness of influenza 
vaccination campaign in the Autonomous Community of 
Madrid improving the uptake of influenza vaccination in 
patients with rare diseases. The intervention including SMS 
text messaging and a reminder was modestly effective by an 
average 30% in improving influenza vaccination uptake in 
patients with rare diseases (Supplementary table 2).50

Discussion

This rapid review was conducted to identify interventions that 
were effective in improving uptake of influenza vaccination in 
high-income countries to inform recommendations for influ
enza vaccination programs in Australia. Although the review 
identified 40 studies evaluating interventions aimed at increas
ing influenza vaccination rates, there was substantial hetero
geneity in study designs, intervention types, target groups, 
settings and vaccination status ascertainment methods. 
Furthermore, several of the studies used multiple component 
interventions in their study population making it difficult to 
identify effectiveness by individual strategies.

Overall, recall/reminders for patients and HCP reminders 
had the highest level of evidence and were the most effective 
interventions in improving influenza vaccination rates in all 
high-risk groups and in all types of setting including from 
primary and tertiary hospitals to large-scale community inter
ventions in the real-world settings.5–9,15,18,21,25–30,39–41,43,50,51 

Most reminders identified in this review incorporated educa
tional information to either patients or HCPs. Although, the 
evidence on whether patient focused educational interventions 
in improving influenza vaccination uptake is mixed and varies 
with different target populations, they have shown a positive 
impact in improving vaccination uptake when administered 
through different outlets.5,7,8,14,18,33 Additionally, specific edu
cational training programs for HCPs that sought to improve 

influenza vaccination rates in people at high risk for developing 
influenza-related complications36 including people with 
chronic illness7 was successful. Another important provider- 
centered approach is standing orders which have been applied 
in various settings, such as in clinics, hospitals,18 emergency 
rooms,22 and community pharmacies.14 Standing orders allow
ing community pharmacists,14 nurses,22 and midwives16,18 to 
administer vaccination without medical prescription has 
improved influenza vaccination rates in different high risk 
groups.

The present rapid review revealed that pharmacist participa
tion in vaccination as educators, facilitators, or administrators of 
vaccines has improved influenza vaccination rates.14 Across 
Australia there has been progressive implementation of phar
macist-administered vaccination programs and Western 
Australia was the first state to comprehensively evaluate the 
program.52 The evaluation report suggested a high proportion 
of pharmacist administered vaccinations in regional areas with 
12% to 17% of consumers receiving the vaccine in pharmacies 
despite their eligibility to receive free influenza vaccinations 
under NIP.52 Victoria is the only state in Australia that allow 
pharmacists to administer both government-funded (NIP) and 
privately purchased vaccines in either a community or hospital- 
based pharmacy.53 Although pharmacist vaccination account for 
a small percentage of vaccinations in Australia (2.7% in 2019),54 

a recent report indicated that COVID-19 pandemic has affected 
the capability of pharmacists in Australia to offer vaccination 
services.55 Community pharmacists are well positioned to 
improve influenza vaccination rates, considering that influenza 
vaccine programs being rolled out in 2021 alongside the 
COVID-19 vaccines is creating logistical challenges.54,55

Strengths and limitations

This was a rapid systematic review, conducted under time 
constraints in order to be relevant and apply findings from 
current evidence to the context of COVID-19. This review 
was originally conducted as part of an independent evaluation 
to determine the best process for distribution and increase 
uptake of publically funded influenza vaccine in South 
Australia. The review was expanded to identify strategies 
that were effective in improving uptake of influenza vaccina
tion in high-income countries to inform recommendations 
for influenza vaccination programs in Australia. Therefore 
there was no published a priori protocol for the present 
rapid review. Although rapid review methods enable 
a timely review of publications, they do involve trade-offs 
compared with the methodological rigor of an in-depth sys
tematic review.56 Other limitations of this rapid review are 
the small number of studies particularly in the Australian 
context and the poor methodological quality of most observa
tional studies. Meta-analysis was not possible in this review 
due to the heterogeneity of study designs and outcome mea
sures used in the included studies.
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Recommendations and public health and policy 
implications

The authors suggest that the evidence found in this review 
supports the following recommendations:

(i) Patient level
● Deliver community wide education and information 

regarding influenza vaccination to a target high-risk 
groups through different outlets including posters, leaf
lets, booklet, brochure and educational-text message or 
letter reminders.

● Set up patient reminder/recall systems. Send alerts that 
influenza vaccinations are due (reminders) or late (recall) 
to high-risk groups; delivery techniques can include tele
phone calls, postcards, letters or mail tailored to patient’s 
needs.

● The evidence, while limited, suggest delivery of culturally 
appropriate interventions for Aboriginal or Torres Strait 
Islanders within Aboriginal health services might 
improve influenza vaccination rates.
i. Provider or system level

● Standing orders: empower and authorize nurses/mid
wives, community pharmacists to deliver seasonal influ
enza vaccinations without a medical order.

● Pharmacist-administered vaccination programs may have 
an important role in improving influenza vaccination 
coverage in Australia particularly in regional and rural 
areas where there may be difficulty in accessing other 
primary healthcare services.

● Encourage computer-based clinical decision support sys
tems for vaccine providers in a variety of settings includ
ing clinics, hospitals, and residential aged care facilities.

● Provider reminders/recall system: Notify those who admin
ister influenza immunization that individual patients are 
due (reminder) or overdue (recall) for vaccination.

● Deliver information to immunization providers to 
increase their knowledge; techniques include vaccine 
education and training programs and computer-based 
learning programs.

● Assess the feasibility of improving access to influenza vac
cine for vulnerable populations for example a mobile ser
vice that attends relevant sites attended by homeless people.
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