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ABSTRACT

Objective To identify and analyse the interventions
delivered opportunistically in secondary or tertiary medical
settings, focused on improving routine vaccination uptake
in children and young people.

Design Scoping review.

Search strategy We searched CINAHL, Web of Science,
Medline, Embase and Cochrane Database of Systematic
Reviews for studies in English published between 1989
and 2021 detailing interventions delivered in secondary or
tertiary care that aimed to improve childhood vaccination
coverage. Title, abstract and full-text screening were
performed by two independent reviewers.

Results After deduplication, the search returned 3456
titles. Following screening and discussion between
reviewers, 53 studies were included in the review. Most
papers were single-centre studies from high-income
countries and varied considerably in terms of their study
design, population, target vaccination, clinical setting and
intervention delivered. To present and analyse the study
findings, and to depict the complexity of vaccination
interventions in hospital settings, findings were presented
and described as a sequential pathway to opportunistic
vaccination in secondary and tertiary care comprising

the following stages: (1) identify patients eligible for
vaccination; (2) take consent and offer immunisations;

(3) order/prescribe vaccine; (4) dispense vaccine; (5)
administer vaccine; (6) communicate with primary care;
and (7) ongoing benefits of vaccination.

Conclusions Most published studies report improved
vaccination coverage associated with opportunistic
vaccination interventions in secondary and tertiary

care. Children attending hospital appear to have lower
baseline vaccination coverage and are likely to benefit
from vaccination interventions in these settings. Checking
immunisation status is challenging, however, and
electronic immunisation registers are required to enable
this to be done quickly and accurately in hospital settings.
Further research is required in this area, particularly
multicentre studies and cost-effectiveness analysis of
interventions.

INTRODUCTION
Vaccination has made an enormous
contribution to global health. Every year,

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Our analysis and data synthesis have provided the
first comprehensive overview of opportunistic inter-
ventions to improve uptake of routine vaccinations
in secondary and tertiary medical settings.

= We searched a large range of databases over an
extensive time period and included studies from all
around the world.

= All data screening and extraction were performed by
two independent reviewers.

= We did not search the grey literature and may have
inadvertently excluded interventions that are used in
practice, or that failed to show benefit.

= Only studies published in English were included.

immunisations save millions of lives and are
one of the most successful and cost-effective
public health interventions.! Despite this,
the UK, the USA and other countries with
successful immunisation programmes expe-
rience outbreaks of vaccine-preventable
diseases because of suboptimal vaccine
coverage.” Health inequalities exist in vacci-
nation, with certain population groups more
likely to experience poor coverage.” The
reasons for these inequalities are complex and
influenced by a range of factors including:’

» Vaccine hesitancy, due to:

- Concerns about vaccine safety and
efficacy.*

- Misunderstanding around disease se-
verity due to low incidence.”

- Parental/carer resentment of per-
ceived pressure to risk their child’s
safety for population benefit.’

- Mistrust of healthcare professionals
(HCPs), governments and vaccine re-
search.”®

- Reliance on unofficial
sources.’®

- Religious vaccination opposition (eg,
Orthodox Jewish populations).’

information
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. . . 1011
- Non-religious ‘anti-vaxx’ sentiment.

» Limited access to vaccines, due to:

- Location/timing of vaccinations.

- Poor access to HCPs such as health visitors and
midwives due to reduced provision."

- Underserved populations (eg, looked-after chil-
dren, travellers, refugees/asylum seekers) who ex-
perience difficulty accessing healthcare.'* '®

Despite the success of COVID-19 vaccination
programmes, evidence suggests that disruption caused
by the pandemic has led to a global reduction in
routine vaccination.'® For example, coverage of the
first dose of human papillomavirus virus vaccine in UK
females aged 12-13 years fell to 59.2% in 2019/2020,
versus 88.0% in 2018/19% and 86.9% in 2017,/18."7
UK childhood vaccinations are normally delivered in
primary care settings; however, COVID-19 vaccination
has demonstrated the suitability of alternative settings.
Children and young people (CYP) can spend signifi-
cant waiting time in secondary or tertiary care settings,
which could be used to provide public health interven-
tions. Indeed, the National Institute for Health and
Care Excellence (NICE) recommends that the immu-
nisation status of children be checked at every oppor-
tunity, including visits to the emergency department
(ED), outpatient clinics and inpatient admissions, with
vaccination either offered on the premises or referral
to an appropriate vaccination service.'"® NICE has also
highlighted groups at risk of underimmunisation,
including those with chronic illness or frequent hospi-
talisations, with secondary/tertiary care representing a
key opportunity to vaccinate such children alongside
the primary reason for their attendance.'®

Maintaining vaccination uptake at levels required
to prevent community disease spread may necessi-
tate innovative approaches to vaccine delivery. This
scoping review seeks to explore interventions deliv-
ered in secondary or tertiary medical care settings to
improve routine vaccination uptake in CYP.

12

METHODS

As presented in the published protocol,' this scoping
review followed the Joanna Briggs Institute (JBI) meth-
odology manual for scoping reviews.

Objective
The scoping review question was:

What are the interventions delivered in second-
ary or tertiary medical care settings focused on
improving routine vaccination uptake in children
and young people?

We aimed to identify and analyse interventions to
obtain a broad understanding of how they are delivered
in hospital settings and their impact on routine vaccina-
tion uptake.

Throughout the review, the terms ‘vaccination’ and
‘immunisation’ are used interchangeably. Secondary care
generally refers to treatment provided in hospitals, while
tertiary care is for patients needing complex hospital
treatment.”’

Eligibility criteria

The review considered studies that described interven-
tions delivered in secondary or tertiary care to improve
routine vaccination uptake among CYP published
between 1 January 1989 and 11 October 2021. All coun-
tries were included. Interventions were considered oppor-
tunistic if they were not the primary reason for attending
the healthcare setting.

Exclusion criteria
As detailed in the protocol, we excluded studies not
published in English."?

Search strategy and study selection

On 12 February 2020, we searched CINAHL, Web of
Science, Medline and Cochrane Database of Systematic
Reviews for articles published between 1 January 1989
and 12 February 2020, using search terms outlined in
the protocol." The search was repeated and extended
to include EMBASE on 11 October 2021. Duplicates
were removed electronically, after which titles and
abstracts were screened by two researchers inde-
pendently before full paper retrieval. At each stage,
disagreements were discussed, and consensus reached.
Full papers were assessed against the inclusion criteria
prior to data extraction and further discussion deter-
mined the final study sample. Conference abstracts
were excluded due to insufficient information on the
included interventions.

Data extraction

A data extraction form was developed using JBI guide-
lines to collect the information necessary for data
synthesis (see online supplemental appendix 1). Two
reviewers independently performed data extraction
for all studies, with all authors involved at this stage.

Data synthesis

Following data extraction, studies were tabulated by
setting and publication date with intervention infor-
mation presented alongside outcome data. Summary
data were also extracted and tabulated based on key
characteristics of the studies and interventions. Due
to the varied nature of studies and interventions, no
meta-analysis was performed.

Deviations from the protocol

Although the protocol stated that we would include
children aged under 16years, we also included studies
with an older upper age range (up to 2lyears) due
to inability to extract data for younger children from
these studies.
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Identification

Title screening

References identified through
database search (n=12,421)

\ 4

-_—

Duplicates excluded
(n=8985)

References for title screening
after de-duplication (n=3,436)

A\ 4

-_—

References excluded
(n=3094)

Abstract screening
(n=342)

References for abstract screening

.

References excluded
(n=194)

Full-text screening (n=148)

References for full-text screening

\4

<+ @000

Additional references
identified through citation
searching (n=10)

References excluded (n=105):

e conference abstract = 27,

e adults only = 26;

e nointervention/no
outcomes reported = 21;

e community setting = 11;

e unable to extract paediatric
data =7;

e not an intervention to
promote vaccination in
secondary/tertiary care = 5;

e not original research = 4;

e duplicate = 2;

e review paper =2.

Included
(n=53)

Included studies

Figure 1

Patients and public involvement
No patients or public were involved.

RESULTS

In total, 12421 titles were returned from the search
strategy, after which 8985 duplicates were removed,
leaving 3436 for title screening. After this, 342 records
remained for abstract screening. Next, 148 full papers
were retrieved and underwent full text review. Finally,
data were extracted from 53 texts (figure 1). All stages
were carried out by two independent researchers.

Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram.

Study characteristics

The included studies were extremely variable in terms
of their population, target vaccination, clinical setting
and intervention. Table 1 summarises the general char-
acteristics of the included studies and associated inter-
ventions and online supplemental appendix 2 lists all
included studies grouped by clinical setting and in
chronological order.

General characteristics of studies
The studies were from 14 countries, predominantly the
USA, Australia and other high-income countries. The
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Table 1 General characteristics of the included studies and Table 1 Continued
el el I emiens Characteristic (reference numbers of the Frequency,
Characteristic (reference numbers of the Frequency, included papers) n (%)
included papers) n (%) i
Preschool and younger school-age children 16 (30.2)
Clinical setting* On|y23—25 2829 31-34 36 37 39-41 44 60
Paediatric inpatient wards.?®2° 4849545869 16 (30.2) Neonates/under 1s only 15 (28.3)
Antenatal/neonatal setting®® %59 64-6870718485 14 (0@ 4) (xpregnant women)>® %0 59 6471 84-67
Emergency department (ED)%¢*' 515760 9 (17.0) Family menlg)?sr;(gg child also offered 4 (7.5)
Paediatric inpatient wards and outpatient 8 (15.1) vesEllEtion
clinics?*? 43 5253 61 Risk category for vaccine preventable disease(s) of
Paediatric outpatient clinics*47 6263 6(11.3) Izl
. All children (low risk and high 42 (79.2
Type of hospital fi Sk)23-42 44 4é—51 54 56-58 60 62 71984—87 ( )
g . . 1124 33-37 40 43 45
Jeiliapicarcipacdiciiose 23 (43.4) High risk due to underlying 11 (20.8)
health problem(s)/maternal risk
Number of sites factorg?3 46 5253 55 59 61 63 64 69 70
Single Centre23—30 32-35 37 38 40-44 46-51 53-57 60-64 41 (774) Study design
67-71 85
Quality improvement project34 435354573861 10 (18.9)
Multicentre*® 52 58 59 66 84 86 87 8 (15.1) 67 69 84
Two centres®' %9 4 (7.5) Clinical audit/service evaluation?® 232414250 g (17.0)
q q q 56 64 65
Target immunisation(s)
All due/overdue vaccinations®®-3032383538-42 50 (37 7) Cross-sectional study including description 8 (15.1)
44 48 49 69 of intervention23 33 36-38 45 48 60
Inﬂuenza31 34 43 45-47 51-55 57 58 60-63 17 (321) Intervention study24—25 35 40 44 52 7 (1 32)
All upcoming vaccinations (for neonates/ 5(9.4) Randomised controlled tria|*’ ®1 %8 71 8087 6(11.3)
infants)64 68707185 Cohort study39 46 59 66 70 5 (94)
Hepatitis B%>°" 5(9.4) Retrospective case note review?’ 31956263 5(9.4)
BCG™ 2(3.8) Pilot study 3385 3(5.7)
Measles, mumps and rubella®® *’ 2(3.8) Aspects of intervention§
‘Voluntary’ vaccination schedulet® 2 (3.8) Offer of pre-discharge vaccination at the 45 (85.9)
Country secondary/tertiary care setting®>2° 27296264
USA24 30 31 34 36 37 39 40 43 46 47 51 53-55 57-63 66 67 69 26 (491 ) 6567697184
84 Patient/family education?®344043484951-5558 50 (37 7)
61 63 67 68 70 85-8726 34 40 43 48 49 51-55 58 61 63 67 68 70
Australia28 32 33 35 38 41 49 52 65 8528 32 33 35 38 41 49 10 (1 89)
52 65 85 8587
232527 56 Extra staff/funding involved in delivering the 18 (34.0)
UK 4 (75) intervention24 32-34 36 39 40 42 48-53 68 87
29 42 2 (3 8)
New zealand - Training, education and/or promotional 17 (32.1)
Japan®® 2(3.8) materials for staff24 32-34 37 38 4144 52-54 6163 67 69
Canada® "' 2(3.8) 84 8524 32-34 37 38 41 44 52-54 61 63 67 69 84 85
South Africa® 1(1.9) Multidisciplinary approach to leadership and 12 (22.6)
delivery incorporating medical, nursing and
Ireland®® . 1(1.9) pharm;/cy col‘l)eaguegz“ 3334 45 54 55 57—59961 67 84
Ealclades) 101.9) Automatic vaccine ordering/in-built order 8 (15.1)
Nepal® 1(1.9) Setg?3 46 54 57 58 6165 66
India** 1(1.9) Ongoing feedback to staff regarding the 6(11.3)
ltaly™ 1(1.9) ;u{gcess/uptake of the intervention®* 37 5354
Switzerland®® 1(1.9)
| . . Collaboration with other external 4 (7.5)
ntervention population organisation324 37 45 52
Age group - Method of screening vaccination eligibility]
Includes older children (up to 22 (41.5) Patient/parental recall22 2-3236-41 4448515657 16 (30 )
15-21 years old depending on ’
study)ze 27 30 34 35 38 43 45-49 51-53 55 57 58 61-63 Continued
Continued
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Table 1 Continued
Characteristic (reference numbers of the Frequency,
included papers) n (%)
Handheld written record/immunisation 12 (22.6)
Car.d24—26 29 30 36 37 39 40 44 48 56
A local electronic clinical system that alerts 11 (20.8)
staff of eligible patients3? 344352 57-63
Checking against national/regional 9(17.0)
immunisation registry?®3 28 32 3335414254
Checking with primary care provider®**° 2(3.8)
Not required as universal vaccination offer®™® 13 (24.5)

59 64 68 70 71 84 8550 59 64-68 70 71 84-87

*1 study included both ED and inpatient wards.

TIn Japan, the vaccination schedule is subdivided into
‘routine’ and ‘voluntary’ vaccinations.®

FTotal does not equal 53 (100%) due to studies also
including family members.

§Total does not equal 53 (100%) due to interventions
containing multiple components.

{|Total does not equal 53 (100%) as some studies used
more than one method.

most common settings were inpatient wards, followed by
antenatal/neonatal settings, EDs and outpatient clinics. A
range of age groups were examined in individual studies,
with the most frequent being children of all ages, followed
by younger age groups and four studies also including
family members. Several vaccinations were studied, most
commonly all due/overdue immunisations and influ-
enza. Various study designs were used, encompassing
quality improvement (QI) projects, clinical audits/
service evaluations, cross-sectional studies, intervention
studies, randomised controlled trials, cohort studies and
pilot studies.

Characteristics of the interventions

Interventions varied substantially according to their
content and delivery. Most involved predischarge vaccina-
tion and a third involved extra resources. Other common
features were patient/family education, staff training/
education, a multidisciplinary approach and the use of
automatic vaccine ordering. The most common approach
to checking immunisation status was parental/carer
recall.

Note on settings

There were some considerations specific to setting, partic-
ularly neonatal settings. Here, several studies explored
hepatitis B and BCG vaccination administered post birth.
Although opportunistic in that it took place in hospital
without appointment, this was often the recommended
care setting for the vaccination. For example, national
policy in the UK is for babies born to mothers with hepa-
titis B to receive vaccination within 24 hours of birth,
usually in hospital.22

The pathway to successful opportunistic vaccination in
secondary and tertiary care

The heterogeneity of the included studies illustrates that
opportunistic vaccination represents a complex pathway
and involves several steps to be successful, all with poten-
tial for patient drop-out. We have attempted to summarise
this pathway below and provide a narrative summary of
the approaches and interventions used at each stage:

. Identify patients eligible for vaccination.

. Take consent and offer vaccination.

. Order/prescribe vaccine.

. Dispense vaccine.

. Administer vaccine.

Communicate with primary care.

. Ongoing benefits of vaccination.

It should be noted, however, that not all interventions
will encompass all steps; for example, educational inter-
ventions delivered in hospital, but where vaccination
occurs in the community.

N O Ot 0 N

Identify patients eligible for vaccination

Baseline vaccination coverage

Several studies had assessed baseline vaccination coverage
to determine the pool of eligible patients.”*™* For all
due/overdue vaccinations, baseline coverage ranged
from 44%*** to 89%,% with little difference by setting
and lower coverage in older studies. For influenza, base-
line coverage was lower, ranging from 25%*" to 50.5%."

Determining immunisation status
For vaccination to be successful, eligible patients must be
accurately identified. This requires individual data, such
as age, presence of underlying disease, immunisation
status and clinical condition.

Checking immunisation status (henceforth referred
to as ‘screening’) was most straightforward in neonatal
studies where all infants were generally eligible. However,
the complexity increased with age and cumulative number
of required vaccinations. The target vaccination and
setting were also important. As a single yearly vaccination,
screening influenza vaccination status was more straight-
forward. In outpatient studies, patients had an ongoing
relationship with the teams, reducing the complexity of
screening, while inpatient stays afforded greater time to
screen. Contrastingly, in ED there was limited time and
rapid patient turnover.

In terms of personnel, screening was most successful in
studies with extra staff and/or funding, including dedi-
cated research staff,?! 3758139 42 48-53 Elsewhere, there was
no clear consensus regarding who was best placed for this
task, although two studies had successfully used pharmacy
staff.”* %

A range of methods were used to screen immunisation
status.

Patient/parental recall

Used in 30.2% of studies, this was the most common
! 5 .

approach.23 29-32 36-41 4448 5156 57 Although straightforward,

Blagden S, et al. BMlJ Open 2022;12:¢061749. doi:10.1136/bmjopen-2022-061749

5

* PJOIXO J0 AlISI9AIUN
8y} Jo salrelqIT uels|pog e 920z ‘/¢ |11dy uo /woo fwg uadolwa//:dny woly papeojumoq "gzoz 1snbny g uo 6%7.190-220z-uadolwag/9eTT 0T Se paystignd isiiy :usdo (NG

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 pale[al sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold


http://bmjopen.bmj.com/

it was inaccurate for studies of all due/overdue immuni-
sations and was more appropriate for influenza. Szilagyi
et al found that 20% of children reported as underim-
munised in ED were actually up to date, while a quarter
of those reported as up to date were underimmunised.™
When compared with immunisation registers, Ressler et
al and Riley et al found that immunisation status based
on recall was incorrect for 14.5% and 32.1% of patients,
respectively.23 28

Electronic clinical alert system

These were used by 20.8% of all studies and involved
influenza and hepatitis B vaccination.” ** * % 5765
Systems were designed to generate automatic vaccina-
tion alerts, based on age and clinical risk factors. Alerts
were often delivered alongside other digital initiatives,
such as automatic ordering, or within wider QI initia-
tives. However, Pollack et al found automated screening
to be a predictor of inpatient influenza vaccination
uptake.*®

Handheld immunisation documentation

This was used in 22.6% of studies, usually alongside other
methods,* 2029 3036 37 39 40444856 ) o approach was unreli-
able, with Cunningham et a/ and Lindegren et al finding
that 56% and 24%—26% of patients respectively had no
documentation with them in ED.**

Phone calls to primary care

Two studies had screened immunisation status by tele-
phoning primary care.*®® This was inefficient, with Bell et
alreporting an average of 1.5 calls to obtain a vaccination
record and 4-5 hours spent daily calling primary care.**

Checking against a national or regional immunisation registry

This was the gold standard and most accurate approach.
Two UK studies had combined checking handheld docu-
mentation with telephoning the local health authority
to check registry data.”” ® Several Australian studies had
used the Australian Immunisation Register, a national
register that records all vaccines administered and which
staff can access remotely.”® ** % *1 A New Zealand study
had used a similar approach.42

Confirming clinical condition is compatible with vaccination

At this stage of the pathway, the patient’s clinical condition
and any clinical contraindications must also be consid-
ered. Studies reported varying proportions of children
too ill to be vaccinated, ranging from 0% to 20.5% and
with no obvious relationship to setting,? 3 730 334246515364
Leading reasons to defer vaccination were fever, diarrhoea,
upcoming/recent surgery, vaccine allergies or oncology
patients undergoing treatments.

Take consent and offer immunisations

Although clinical contraindications were important,
vaccines not being offered and parent/carer refusal were
greater contributors to non-uptake. Non-offer ranged
from 11% to 77%, with the upper and lower range both

. . « e . 5 37 42 44
in studies examining all due/overdue vaccines.? %7 12

No studies had evaluated why vaccines were not offered.

Many studies had explored parent/carer refusal of
vaccination,? ! 3738 42464851 566065 g varied according to
target vaccination and was low for neonatal vaccines, with
Bakshi and Sharief reporting that 1% of parents refused
neonatal BCG vaccination and Connors et al reporting
that parental refusal was rarely or never a reason for not
vaccinating against hepatitis B at birth.”® ® In contrast,
refusal was higher for other vaccines in high-income
countries. Here, for measles, mumps and rubella (MMR)
or all due/overdue vaccines, parental refusal ranged from
9.4% to 37.5% where vaccination status was known, with
Cunningham et al also reporting 87.5% refusal where
status was unknown.?® 37 38 1042 o, influenza, refusal
ranged from 25.6% to 72% and was greater when offered
in the ED.?1 65160 A cross all vaccinations, four studies had
evaluated underlying reasons, with common responses
encompassing preference for vaccination in primary
care, belief that the child was too unwell, concerns about
the safety and efficacy of vaccination and belief that it was
not needed for healthy children.* ** 047

Order/prescribe vaccine
Several studies of influenza and neonatal hepatitis B
vaccination used automatic ordering/builtin order
43 46 54 57 58 61 65 66 -
sets. Massey et al found that admission
orders were associated with increased neonatal hepatitis B
vaccination and Connors et al found that uptake of hepa-
titis B vaccination in a hospital where it was on a standing
. 66
order was 93%-96% versus 71%—77% where it was not.

Dispense vaccine
Pharmacy involvement was frequently identified as essen-
tial to ensuring that vaccines were consistently available
and dispensed quickly, with pharmacy staff involved in the
leadership and delivery of several interventions.*' ** 576167
Gattis et aldescribed a pharmacy-led intervention for influ-
enza vaccination of solid organ transplant recipients
whereby pharmacists were responsible for screening
patients, assessing appropriateness, recommending vacci-
nation to providers, educating patients/family and veri-
fying and dispensing vaccines.” Vaccination uptake rates
increased from 36% pre intervention to 72% post inter-
vention (p<0.001), with influenza diagnoses also falling.”
Administer vaccine
Next, vaccinations must be administered, with the poten-
tial for further drop-out. This was evidenced by Oren-
stein ef aland Rao et al.”* who had evaluated how vaccine
orders translated into administration, with only 40.3%
and 61.2% of those with orders receiving vaccination,
respectively.”**®

For each study, online supplemental appendix 2
summarises baseline coverage and subsequent outcomes,
including administration and uptake of vaccination.
Although uptake varied by study, virtually all demon-
strated an improvement in coverage post intervention. It
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Table 2 Ranges of administration of vaccination among eligible patients across the included studies by setting and target

vaccination
Target vaccination (reference numbers of the included papers)
Measles, mumps and
Setting rubella Influenza All due/overdue

Emergency department  35%-41%%%"
Inpatients -
Outpatients -
Inpatients and outpatients

BCG

Neonatal/antenatal 80%-85% 0 %°

8.8%—57%">1 5760
31.0%—69.19,31 345458
8.0%-90.39%*%47 6263
49.7%—87.4 %43 52 53 55 61
Hepatitis B
72.52%1-100%°° 6567 84

24.0%-75.0%%*4
3.4%—80.0%23_30 323335
53.6%—84.6%*2 44 48 49«

All neonatal/infant immunisations
91.3%-96.09,%4 68718587

*Combined as there was only one study conducted exclusively in outpatients.
TMercier et al reported 30% uptake of neonatal hepatitis B vaccination but this coincided with the phasing out of this policy and the
introduction of hexavalent vaccination containing hepatitis B at 2, 4 and 6 months and is not included in the range.

is difficult to compare administration rates due to vari-
able study conditions and outcome measures; however,
table 2 summarises ranges by setting and vaccination.

Looking first at influenza, higher uptake was generally
seen in inpatients and outpatients than EDs, and in studies
of children with underlying medical conditions.*? 92539561
The highest uptake (90.32%) was reported by Lo and
Sobota in an outpatient study of children with sickle cell
disease.® Similarly, Pappano et al and Rao et al found
that underlying medical conditions were associated with
increased vaccination.’'?

For all due/overdue vaccinations, there was higher
uptake in studies with dedicated immunisation
staff,?? 3536 39404849 5, (gide of these, intervention uptake
was higher in older studies, with studies published pre-
2000 reporting uptake of 65%-82.4% and those post-2000
reporting uptake of 3.4%—-64%.

Uptake of neonatal vaccines was generally high.
However, it was often unclear to what extent this was a
consequence of the intervention, with little difference in
outcomes pre intervention/post intervention or when
compared with control. For example, Bolam et alreported
94% uptake of infant immunisations in the control group
versus 96% in the intervention group.68 In studies of
preterm and high-risk infants, however, interventions to
increase uptake of routine vaccinations at chronolog-
ical age through parental and staff education showed a
marked irnprovement.64 69770

Communicate with primary care
After vaccine administration, primary or community care
providers must be informed. This was a further benefit
of a remotely accessible vaccination registry, as used in
Australia and New Zealand, with primary care updated of
any vaccinations administered via this route.*
Communication with primary or community care was
also important to arrange vaccination of children not
vaccinated in hospital. In some studies, patients were
referred to primary care if they were not vaccinated in
hospital. In others, such as Muehleisen et al, there was

no in-hospital offer of vaccination, with the intervention
consisting of education and a prompt to arrange vaccina-
tion and primary care informed as such.?® Here, 27% of
patients in the intervention group had received vaccina-
tion 1month post discharge, compared with 8% of the
control (p<0.001).*

Ongoing benefits of vaccination
Although not strictly part of the vaccination pathway,
some studies had evaluated whether interventions had
lasting impacts on coverage and vaccination behaviour.
Four studies had explored whether gains in coverage
were sustained beyond the intervention’s initial time-
frame (table 3). In the two examining all due/overdue
vaccinations, initially increased uptake associated with the
intervention was not sustained.”**’ Similarly, Kushner et al
found that coverage of hepatitis B vaccination fell with
time.” However, in these studies it was unclear whether,
in the absence of the intervention, coverage would have
been even lower. In their study of all infant immunisa-
tions, Lemaitre et al found that uptake was consistently
higher in the intervention group at all timepoints.”"

DISCUSSION

As far as we are aware, this is the first attempt to review
the literature relating to opportunistic vaccination
across secondary and tertiary care settings and we have
provided a comprehensive overview of interventions
used to improve vaccination in these settings. Despite
established childhood immunisation programmes
internationally, there were relatively few published
papers available. Similarly, although NICE recom-
mends opportunistic vaccination in the UK, there
were only four papers published between 1991 and
2007."*#5% Our review has demonstrated that oppor-
tunistic vaccination in hospital settings is complex,
requiring several steps to be successfully navigated for
interventions to be effective.
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Table 3 Summary of included studies detailing sustained coverage outcomes beyond the initial timeframe of the intervention

Study (target
vaccination)

Baseline coverage Postintervention coverage

Sustained coverage:
timepoint 1

Sustained coverage:
timepoint 2

» Intervention
group=54%

» Control
group=49%

Muehleisen et al
(all due/overdue
vaccinations)?®

Szilagyi et al (all 64%
due/overdue

vaccinations)®

Lemaitre et al (all Not applicable
upcoming neonatal (neonates)
vaccinations)”!

Patients with >1 catch-up
immunisation within 1 month:

» Intervention group=27%.

» Control group=8% (p<0.001)

Fully immunised for age at 1 day:
» Manhattan ED=75%
» Bronx ED=71%

Complete vaccine status at
3months:

» Experimental group=91.3%
» Control group=88.1%

Patients with >1 catch-

up immunisation within 9

months:

» Intervention group=45%

» Control group=35%
(p>0.2)"

Fully immunised for age at
6 months:

» Manhattan ED=66%

» Bronx ED=54%

Complete vaccine status at

13 months:

» Experimental
group=66.2%

Complete vaccine status

at 24 months:

» Experimental
group=79.4%

Kushner et al Not applicable
(neonatal hepatitis (neonates)
B vaccination)®®

vaccination=100%

*Exact p value not provided.
ED, emergency department.

Vaccination coverage among CYP attending
secondary and tertiary care appears to be below that
of the general paediatric popu121ti0n.72_75 This was
evaluated by some of the included studies, with, for
example, Shingler et al reporting coverage of 70.6% in
their study population versus a regional average of 85%
and Tarca et al reporting coverage of 75% in their first
study cohort versus a state and national average above
91%.% ** This is important in the context of subop-
timal uptake of many UK vaccinations, with only 85.3%
having received the preschool booster and 86.6%
the second MMR dose by age 5 in 2020/2021.7° With
ongoing outbreaks of vaccine-preventable diseases,
such as measles and pertussis, opportunistic vacci-
nation in hospital-based settings may represent one
route through which to vaccinate an underimmunised
patient subgroup.77 7

An important finding was that, although the effect
sizes were variable, virtually all interventions led
to an improvement in coverage post intervention.
This suggests that interventions were able to reach
and vaccinate patients not vaccinated via traditional
methods. Previous literature has shown that a key
barrier to childhood vaccination is access, including
time constraints, distance, location, long waiting times,
childcare challenges for siblings and impermanent
residence for groups such as homeless or looked-after
children.” Clearly, opportunistic vaccination over-
comes these barriers and provides an opportunity to
inform parent/carer knowledge about vaccination.
Both Gilbert and Wrigley, and Conway reported that a
leading reason for underimmunisation in the commu-
nity were minor illnesses at the intended time of vacci-
nation, as identified previously in the vaccination

Birth dose of hepatitis B

» Control group=59.5%
Dose 2 (1-2 months)=81%

» Control group=74.3%

Dose 3 (6-
18 months)=74%

literature.” ** ™ Thus, hospital settings may present a
useful opportunity to discuss true medical contraindi-
cations to vaccination and to vaccinate children in a
setting where they can be monitored and their safety
assured.

This review found consistent evidence that the
effectiveness of opportunistic vaccination depends
on the ability to quickly and accurately assess vaccina-
tion status, particularly for all due/overdue vaccines.
National UK policy is for patients to be offered vaccines
if their current vaccination status is unknown.*
However, Cunningham et al found that parents were
reluctant to do so, with uptake of catch-up vaccina-
tions in ED only 15% among patients with uncertain
status compared with 71% with documented under-
immunisation (p<().0001).40 The review demonstrated
that parental recall and handheld records were
unfeasible screening options due to unreliability and
unavailability, while confirming with primary care was
time-consuming. Consequently, a remotely accessible
electronic system is required to achieve this success-
fully, as demonstrated by studies using the Australian
Immunisation Register.””****%* [n the absence of this,
inpatient admissions may be appropriate for catch-up
of routine immunisations due to the prolonged time
in hospital. Influenza vaccination may be possible
in more time-pressured ED and outpatient settings
due to the reduced screening required alongside the
opportunity to use digital initiatives that reduce the
burden on staff, such as electronic alerts and auto-
matic vaccine ordering. This is especially relevant
given that influenza vaccine uptake in the UK is lower
than other childhood vaccines, with 56.7% uptake
among 2 and 3 year olds in 2020/2021.%" In the UK,
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the National Health Service is transitioning to a digital
handheld child health record (the ‘eRedbook’) from
2023, which may improve the long-term feasibility of
opportunistic catch-up vaccination, although alterna-
tive short-term and medium-term interventions are
likely to be required.® ™

Several studies described interventions that used
additional staff and/or funding, which were generally
more successful than those that did not. Even with
digital interventions, delivering vaccination alongside
routine care may be challenging without additional
resources. In the study by Burgess et al, ED staff were
reluctant to take on responsibility for vaccination
and felt that they lacked sufficient time.” Likewise,
Cunningham et al described how, in the absence of the
dedicated immunisation nurse, combining tasks with
the existing duties of ED staff made immunisation a
low priority, while Buenger and Webber reported that
ED staff prioritised other tasks over influenza vaccina-
tion.* ®” In the inpatient setting, Walton et al found
that over half of staff expressed concerns or consid-
ered inpatient vaccination inappropriate.?” Therefore,
it is important that new interventions are adequately
resourced, with implementation facilitated by staff
education and QI methodologies to ensure that they
become embedded within care.** ** ** %' Additional
factors limiting intervention success were high levels
of parental refusal and non-offer of vaccination by
staff. There has been extensive research into refusal
of community-based vaccination; however, future work
should seek to understand the specific barriers under-
lying parental refusal and non-offer of opportunistic
vaccination in hospital settings.

Limitations

The included papers provided variable information
about the interventions, often with limited detail
rendering evaluation difficult. In addition, most
interventions had used several components making it
difficult to draw out the impact of individual aspects.
Most were single centre studies that reported on local
initiatives and it is challenging to determine their
wider generalisability. Although studies demonstrated
improved vaccination coverage, none had evaluated
cost-effectiveness and few had evaluated the medium-
term/long-term impact of interventions. Nevertheless,
NICE suggests thatanyintervention thatimproves vacci-
nation coverage is usually cost-effective, particularly if
it benefits underserved groups.'®> We did not search
the grey literature and may have missed interventions
used in practice via this route—this also increases the
risk of publication bias. Additionally, we only included
studies published in English, potentially biasing find-
ings towards those from English-speaking countries. As
with all scoping reviews, we did not formally evaluate
evidence quality and, due to the studies’ varied nature,
only limited synthesis of results was possible.

CONCLUSIONS

This scoping review has explored and summarised the
published literature relating to interventions deliv-
ered in secondary and tertiary settings focused on
improving routine vaccination uptake in CYP, with most
studies demonstrating improved vaccination coverage
post-intervention. Furthermore, children attending
hospital appear to have lower baseline coverage than
the general paediatric population and are likely to
benefit from interventions in these settings. For inter-
ventions to be successful, however, there is a need for
electronic immunisation registers to enable vaccina-
tion status to be quickly and accurately checked, with
the UK’s transition to the eRedbook a potential long-
term route to facilitate this. Although existing research
suggests that opportunistic vaccination interventions
in hospital settings may be beneficial, further research
is needed in this area, particularly multicentre studies
and cost-effectiveness analysis.

Contributors SB was involved in the design of the study, title, abstract and
full-text screening, and data extraction. In addition, SB performed the analysis and
data synthesis, wrote the first draft of the manuscript and undertook subsequent
revisions to the manuscript. RE contributed to the coconception of the study, design
of the study, the literature search and project management. RE was also being
involved in title, abstract and full-text screening, data extraction, and the write-up
of the manuscript at all stages. Rl contributed to the coconception of the study,
design of the study, title, abstract and full-text screening, and data extraction, along
with supporting oversight of the project. RE and RI contributed equally to this paper
and wish to be listed as joint last authors. KN, NG, LT, SS and MO contributed to
data extraction. All authors were involved in critically revising the manuscript and
approved the final version for submission. RE, Rl and SB act as guarantors for this
study.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Ethics approval As this review used published data only, no ethical approvals
were required.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request. Further
information on the studies included in this review can be obtained by contacting the
corresponding author via s.blagden@nhs.net.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Sarah Blagden http://orcid.org/0000-0003-2789-6655

Blagden S, et al. BMlJ Open 2022;12:¢061749. doi:10.1136/bmjopen-2022-061749

* PJOIXQO 40 AlISI9AIUN
8y} Jo salrelqIT uels|pog e 920z ‘/¢ |11dy uo /wod fwg uadolwa//:dny woly papeojumoq "2zoz 1snbny g uo 6%7.190-2202-uadolwa/9eTT 0T Se paystignd isiiy :usdo (NG

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 pale[al sasn Joj Buipnjoul ‘1ybluAdoos Aq paloslold


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-2789-6655
http://bmjopen.bmj.com/

REFERENCES

1

20

World Health Organisation. Immunization, 2019. Available: https://
www.who.int/news-room/facts-in-pictures/detail/immunization
[Accessed 17 Jan 2022].

Paules Cl, Marston HD, Fauci AS. Measles in 2019 - Going
Backward. N Engl J Med 2019;380:2185-7.

Public Health England. National immunisation programme: health
equity audit, 2021. Available: https://assets.publishing.service.gov.
uk/government/uploads/system/uploads/attachment_data/file/
957670/immnstn-equity_AUDIT_v11.pdf [Accessed 17 Jan 2022].
Smailbegovic MS, Laing GJ, Bedford H. Why do parents decide
against immunization? The effect of health beliefs and health
professionals. Child Care Health Dev 2003;29:303-11.

Hilton S, Hunt K, Petticrew M. Gaps in parental understandings and
experiences of vaccine-preventable diseases: a qualitative study.
Child Care Health Dev 2007;33:170-9.

Brown KF, Kroll JS, Hudson MJ, et al. Factors underlying parental
decisions about combination childhood vaccinations including MMR:
a systematic review. Vaccine 2010;28:4235-48.

Casiday R, Cresswell T, Wilson D, et al. A survey of UK parental
attitudes to the MMR vaccine and trust in medical authority. Vaccine
2006;24:177-84.

Dubé E, Laberge C, Guay M, et al. Vaccine hesitancy: an overview.
Hum Vaccin Immunother 2013;9:1763-73.

Letley L, Rew V, Ahmed R, et al. Tailoring immunisation programmes:
using behavioural insights to identify barriers and enablers to
childhood immunisations in a Jewish community in London, UK.
Vaccine 2018;36:4687-92.

Rossen I, Hurlstone MJ, Dunlop PD, et al. Accepters, fence sitters,
or rejecters: moral profiles of vaccination attitudes. Soc Sci Med
2019;224:23-7.

Jolley D, Douglas KM. The effects of anti-vaccine conspiracy
theories on vaccination intentions. PLoS One 2014;9:e89177.
Thomson A, Robinson K, Vallée-Tourangeau G. The 5As: a

practical taxonomy for the determinants of vaccine uptake. Vaccine
2016;34:1018-24.

National Institute for Health and Care Excellence. Nice guideline:
vaccine uptake in the general population: draft scope for
consultation, 2019. Available: https://www.nice.org.uk/guidance/gid-
ng10139/documents/draft-scope [Accessed 10 Jan 2022].

Jackson C, Bedford H, Cheater FM, et al. Needles, Jabs and Jags:
a qualitative exploration of barriers and facilitators to child and adult
immunisation uptake among gypsies, travellers and Roma. BMC
Public Health 2017;17:254.

Walton S, Bedford H. Immunization of looked-after children and
young people: a review of the literature. Child Care Health Dev
2017;43:463-80.

Shet A, Carr K, Danovaro-Holliday MC, et al. Impact of the SARS-
CoV-2 pandemic on routine immunisation services: evidence of
disruption and recovery from 170 countries and territories. Lancet
Glob Health 2022;10:186-94.

UK Health Security Agency. Human papillomavirus (HPV) vaccination
coverage in adolescent females and males in England: 2020 to
2021, 2021. Available: https://assets.publishing.service.gov.uk/
government/uploads/system/uploads/attachment_data/file/1040436/
hpr2021_hpv-vec.pdf [Accessed 10 Jan 2022].

National Institute for Health and Care Excellence. Public health
guideline [PH21]. Immunisations: reducing differences in uptake in
under 19s, 2009. Available: https://www.nice.org.uk/guidance/ph21/
chapter/1-Recommendations [Accessed 10 Jan 2022].

Edge R, Isba R. Interventions delivered in secondary or tertiary
medical care settings to improve routine vaccination uptake in
children and young people: a scoping review protocol. JBI Evid
Synth 2020;18:1566-72.

The Joanna Briggs Institute. Methodology for JBI Scoping

Reviews. In: Manual: 2015 edition/Supplement. Joanna Briggs
Institute Reviewers, 2015. https://nursing.Isuhsc.edu/JBl/docs/
ReviewersManuals/Scoping-.pdf

25 Conway SP. Opportunistic immunisation in hospital. Arch Dis Child
1999;81:422-5.

26 Muehleisen B, Baer G, Schaad UB, et al. Assessment of
immunization status in hospitalized children followed by counseling
of parents and primary care physicians improves vaccination
coverage: an interventional study. J Pediatr 2007;151:704-6.

27 Walton S, Elliman D, Bedford H. Missed opportunities to vaccinate
children admitted to a paediatric tertiary hospital. Arch Dis Child
2007;92:620-2.

28 Ressler K-A, Orr K, Bowdler S, et al. Opportunistic immunisation of
infants admitted to hospital: are we doing enough? J Paedlatr Child
Health 2008;44:317-20.

29 Gilbert R, Wrigley K. Opportunistic immunisation of paediatric
inpatients at Rotorua Hospital: audit and discussion. N Z Med J
2009;122:25-30.

30 Pahud B, Clark S, Herigon JC, et al. A pilot program to improve
vaccination status for hospitalized children. Hosp Pediatr
2015;5:35-41.

31 Cameron MA, Bigos D, Festa C, et al. Missed opportunity: why
parents refuse influenza vaccination for their hospitalized children.
Hosp Pediatr 2016;6:507-12.

32 Jose D, Gilles M, Kelley S-J. Audit of opportunistic immunisation
of paediatric inpatients in rural Western Australia. Aust N Z J Public
Health 2016;40:97-8.

33 Elia S, Perrett K, Newall F. Providing opportunistic immunisations for
at-risk inpatients in a tertiary paediatric hospital. J Spec Pediatr Nurs
2017;22. doi:10.1111/jspn.12167. [Epub ahead of print: 11 01 2017].

34 Rao S, Fischman V, Kaplan DW, et al. Evaluating interventions to
increase influenza vaccination rates among pediatric inpatients.
Pediatr Qual Saf 2018;3:e102.

35 Tarca AJ, Lau GT, Mascaro F, et al. Pre- and post-intervention study
examining immunisation rates, documentation, catch-up delivery
and the impact of a dedicated immunisation service at a tertiary
paediatric Hospital. J Paediatr Child Health 2021;57:263-7.

36 Lindegren ML, Atkinson WL, Farizo KM, et al. Measles vaccination in
pediatric emergency departments during a measles outbreak. JAMA
1993;270:2185-9.

37 Schlenker TL, Risk I, Harris H. Emergency department vaccination of
preschool-age children during a measles outbreak. Ann Emerg Med
1995;26:320-3.

38 Burgess MA, Levy M, Alperstein G, et al. ‘On the spot' vaccination:
does it work? J Paediatr Child Health 1996;32:63-7.

39 Szilagyi PG, Rodewald LE, Humiston SG, et al. Effect of 2 urban
emergency department immunization programs on childhood
immunization rates. Arch Pediatr Adolesc Med 1997;151:999-1006.

40 Cunningham SJ. Providing immunizations in a pediatric emergency
department: underimmunization rates and parental acceptance.
Pediatr Emerg Care 1999;15:255-9.

41 Skull S, Krause V, Roberts L, et al. Evaluating the potential for
opportunistic vaccination in a Northern Territory hospital. J Paediatr
Child Health 1999;35:472-5.

42 Shingler S, Hunter K, Romano A. Opportunities taken: the need for
and effectiveness of secondary care opportunistic immunisation. J
Paedliatr Child Health 2012;48:242-6.

43 Freedman JL, Reilly AF, Powell SC, et al. Quality improvement
initiative to increase influenza vaccination in pediatric cancer
patients. Pedijatrics 2015;135:e550-e46.

44 Deivanayagam N, Nedunchelian K, Mala N, et al. Missed
opportunities for immunization in children under 2 years attending an
urban teaching hospital. Indian Pediatr 1995;32:51-7.

45 Dubé E, Gagnon D, Huot C, et al. Influenza immunization of
chronically ill children in pediatric tertiary care hospitals. Hum Vaccin
Immunother 2014;10:2935-41.

46 Pollack AH, Kronman MP, Zhou C, et al. Automated screening of
hospitalized children for influenza vaccination. J Pediatric Infect Dis
Soc 2014;3:7-14.

47 Hutchison RL, O'Rear J, Olson-Burgess C. Offering the influenza
vaccine in a pediatric hand surgery clinic increases vaccination rates.
J Hand Surg Am 2018;43:776.e1—e4.

PJ0JXO Jo AlIsianiun
8y} Jo salrelqIT uels|pog e 920z ‘/¢ |11dy uo /wod fwg uadolwa//:dny woly papeojumoq "2zoz 1snbny g uo 6%7.190-2202-uadolwa/9eTT 0T Se paystignd isiiy :usdo (NG

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 pale[al sasn Joj Buipnjoul ‘1ybluAdoos Aq paloslold

21 National Institute for Health and Care Excellence. Glossary, 2022. 48 Islam MA, Thilsted SH, Mahalanabis D. Evaluation of preventive
Available: https://www.nice.org.uk/Glossary?letter=T [Accessed 28 health services for hospitalised children under a child health
Jan 2022]. programme. J Diarrhoeal Dis Res 1992;10:205-12.
22 Shingler S, Hunter K, Romano A, et al. Opportunities taken: the need 49 Elia S, Perrett K, Newall F. Improving vaccination uptake with the
for and effectiveness of secondary care opportunistic immunisation. implementation of an immunisation nurse practitioner. Aust J Adv
J Paediatr Child Health 2012;48:242-6. Nurs [internet] 2021;38 https://www.ajan.com.au/index.php/AJAN/
23 Riley DJ, Mughal MZ, Roland J. Immunisation state of young children article/view/264
admitted to hospital and effectiveness of a ward based opportunistic 50 Braima O, Rigney A, Ryan CA, et al. Uptake of newly introduced
immunisation policy. BMJ 1991;302:31-3. universal BCG vaccination in newborns. Ir Med J 2010;103:187-8.
24 Bell LM, Pritchard M, Anderko R, et al. A program to immunize 51 Pappano D, Humiston S, Goepp J. Efficacy of a pediatric emergency
hospitalized preschool-aged children: evaluation and impact. department-based influenza vaccination program. Arch Pediatr
Pediatrics 1997;100:192-6. Adolesc Med 2004;158:1077-83.
10 Blagden S, et al. BMJ Open 2022;12:¢061749. doi:10.1136/bmjopen-2022-061749


https://www.who.int/news-room/facts-in-pictures/detail/immunization
https://www.who.int/news-room/facts-in-pictures/detail/immunization
http://dx.doi.org/10.1056/NEJMp1905099
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/957670/immnstn-equity_AUDIT_v11.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/957670/immnstn-equity_AUDIT_v11.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/957670/immnstn-equity_AUDIT_v11.pdf
http://dx.doi.org/10.1046/j.1365-2214.2003.00347.x
http://dx.doi.org/10.1111/j.1365-2214.2006.00647.x
http://dx.doi.org/10.1016/j.vaccine.2010.04.052
http://dx.doi.org/10.1016/j.vaccine.2005.07.063
http://dx.doi.org/10.4161/hv.24657
http://dx.doi.org/10.1016/j.vaccine.2018.06.028
http://dx.doi.org/10.1016/j.socscimed.2019.01.038
http://dx.doi.org/10.1371/journal.pone.0089177
http://dx.doi.org/10.1016/j.vaccine.2015.11.065
https://www.nice.org.uk/guidance/gid-ng10139/documents/draft-scope
https://www.nice.org.uk/guidance/gid-ng10139/documents/draft-scope
http://dx.doi.org/10.1186/s12889-017-4178-y
http://dx.doi.org/10.1186/s12889-017-4178-y
http://dx.doi.org/10.1111/cch.12452
http://dx.doi.org/10.1016/S2214-109X(21)00512-X
http://dx.doi.org/10.1016/S2214-109X(21)00512-X
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1040436/hpr2021_hpv-vc.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1040436/hpr2021_hpv-vc.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1040436/hpr2021_hpv-vc.pdf
https://www.nice.org.uk/guidance/ph21/chapter/1-Recommendations
https://www.nice.org.uk/guidance/ph21/chapter/1-Recommendations
http://dx.doi.org/10.11124/JBISRIR-D-19-00280
http://dx.doi.org/10.11124/JBISRIR-D-19-00280
https://nursing.lsuhsc.edu/JBI/docs/ReviewersManuals/Scoping-.pdf
https://nursing.lsuhsc.edu/JBI/docs/ReviewersManuals/Scoping-.pdf
https://www.nice.org.uk/Glossary?letter=T
http://dx.doi.org/10.1111/j.1440-1754.2011.02231.x
http://dx.doi.org/10.1136/bmj.302.6767.31
http://dx.doi.org/10.1542/peds.100.2.192
http://dx.doi.org/10.1136/adc.81.5.422
http://dx.doi.org/10.1016/j.jpeds.2007.07.051
http://dx.doi.org/10.1136/adc.2006.104778
http://dx.doi.org/10.1111/j.1440-1754.2007.01268.x
http://dx.doi.org/10.1111/j.1440-1754.2007.01268.x
http://www.ncbi.nlm.nih.gov/pubmed/19680301
http://dx.doi.org/10.1542/hpeds.2014-0027
http://dx.doi.org/10.1542/hpeds.2015-0219
http://dx.doi.org/10.1111/1753-6405.12465
http://dx.doi.org/10.1111/1753-6405.12465
http://dx.doi.org/10.1111/jspn.12167
http://dx.doi.org/10.1097/pq9.0000000000000102
http://dx.doi.org/10.1111/jpc.15217
http://www.ncbi.nlm.nih.gov/pubmed/8411600
http://dx.doi.org/10.1016/s0196-0644(95)70080-3
http://dx.doi.org/10.1111/j.1440-1754.1996.tb01545.x
http://dx.doi.org/10.1001/archpedi.1997.02170470033007
http://www.ncbi.nlm.nih.gov/pubmed/10460079
http://dx.doi.org/10.1046/j.1440-1754.1999.355406.x
http://dx.doi.org/10.1046/j.1440-1754.1999.355406.x
http://dx.doi.org/10.1542/peds.2014-0943
http://www.ncbi.nlm.nih.gov/pubmed/8617535
http://dx.doi.org/10.4161/21645515.2014.970498
http://dx.doi.org/10.4161/21645515.2014.970498
http://dx.doi.org/10.1093/jpids/pit044
http://dx.doi.org/10.1093/jpids/pit044
http://www.ncbi.nlm.nih.gov/pubmed/1296937
https://www.ajan.com.au/index.php/AJAN/article/view/264
https://www.ajan.com.au/index.php/AJAN/article/view/264
http://www.ncbi.nlm.nih.gov/pubmed/20669606
http://dx.doi.org/10.1001/archpedi.158.11.1077
http://dx.doi.org/10.1001/archpedi.158.11.1077
http://bmjopen.bmj.com/

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

Wood NJ, Cashman PM. Influenza immunisation program at three
tertiary paediatric hospitals in NSW in 2010. N S W Public Health Bull
2011;22:230-2.

Olshefski RS, Bibart M, Frost R, et al. A multiyear quality
improvement project to increase influenza vaccination in a pediatric
oncology population undergoing active therapy. Pediatr Blood
Cancer 2018;65:27268.

Rao S, Ziniel SI, Khan Isra'a, et al. Be inFLUential: evaluation of a
multifaceted intervention to increase influenza vaccination rates
among pediatric inpatients. Vaccine 2020;38:1370-7.

Gattis S, Yildirim I, Shane AL, et al. Impact of Pharmacy-Initiated
interventions on influenza vaccination rates in pediatric solid organ
transplant recipients. J Pediatric Infect Dis Soc 2019;8:525-30.
Bakshi D, Sharief N. Selective neonatal BCG vaccination. Acta
Paediatr 2004;93:1207-9.

Buenger LE, Webber EC. Clinical decision support in the

electronic medical record to increase rates of influenza vaccination
in a pediatric emergency department. Pediatr Emerg Care
2020;36:641-54.

Orenstein EW, ElSayed-Ali O, Kandaswamy S, et al. Evaluation of

a clinical decision support strategy to increase seasonal influenza
vaccination among hospitalized children before inpatient discharge.
JAMA Netw Open 2021;4:e2117809.

Kushner T, Kaplowitz E, Mei R, et al. Adherence to pregnancy
hepatitis B care guidelines in women and infants in the United States
and evaluation of two interventions to improve care: a multicentre
hospital-based study. J Viral Hepat 2021;28:582-91.

Strelitz B, Gritton J, Klein EJ, et al. Parental vaccine hesitancy and
acceptance of seasonal influenza vaccine in the pediatric emergency
department. Vaccine 2015;33:1802-7.

Britto MT, Schoettker PJ, Pandzik GM, et al. Improving influenza
immunisation for high-risk children and adolescents. Qual Saf Health
Care 2007;16:363-8.

Patwardhan A, Kelleher K, Cunningham D. The use of a mandatory
best practice reminder in the electronic record improves influenza
vaccination rate in a pediatric rheumatology clinic. Clinical
Governance: An International Journal 2011;16:308-19.

ZC L, Sobota A. Maintenance of a high influenza vaccination rate and
improvement in health outcomes in a pediatric sickle cell disease
clinic. J Pediatr Hematol Oncol 2021.

Tooke L, Louw B. A successful preterm vaccination program in a
neonatal unit in a developing country. Heliyon 2019;5:e02857.
Connors CM, Miller NC, Krause VL. Universal hepatitis B vaccination:
hospital factors influencing first-dose uptake for neonates in Darwin.
Aust N Z J Public Health 1998;22:143-5.

Massey J, Nair A, Dietz S, et al. Hospital, maternal and birth factors
associated with hepatitis B vaccination at birth: West Virginia, 2015.
Pediatr Infect Dis J 2018;37:691-6.

Bradshaw C, DiFrisco E, Schweizer W, et al. Improving birth dose
hepatitis B vaccination rates: a quality improvement intervention.
Hosp Pediatr 2020;10:430-7.

Bolam A, Manandhar DS, Shrestha P, et al. The effects of

postnatal health education for mothers on infant care and family
planning practices in Nepal: a randomised controlled trial. BMJ
1998;316:805-11.

Schniepp HE, Cassidy B, Godfrey K. Infant immunizations in
pediatric critical care: a quality improvement project. J Pediatr Health
Care 2019;33:195-200.

Di Mauro A, Di Mauro F, Greco C, et al. In-hospital and web-based
intervention to counteract vaccine hesitancy in very preterm infants'
families: a NICU experience. ltal J Pediatr 2021;47:190.

Lemaitre T, Carrier N, Farrands A, et al. Impact of a vaccination
promotion intervention using motivational interview techniques on
long-term vaccine coverage: the PromoVac strategy. Hum Vaccin
Immunother 2019;15:732-9.

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

Public Health England. Guidance on the hepatitis B antenatal
screening and selective neonatal immunisation programme, 2021.
Available: https://www.gov.uk/government/publications/hepatitis-b-
antenatal-screening-and-selective-neonatal-immunisation-pathway/
guidance-on-the-hepatitis-b-antenatal-screening-and-selective-
neonatal-immunisation-pathway-2 [Accessed 11 Jan 2022].

Hull BP, Hendry AJ, Dey A, et al. Inmunisation coverage annual
report, 2014. Commun Dis Intell Q Rep 2017;41:E68-90.

Way ASC, Durrheim DN, Vally H, et al. Missed immunisation
opportunities in emergency departments in northern New South
Wales, Australia. J Paediatr Child Health 2012;48:66-70.

Ferson MJ. Immunisation state and its documentation in hospital
patients. Arch Dis Child 1990;65:763-7.

Rodewald LE, Szilagyi PG, Humiston SG, et al. Is an emergency
department visit a marker for undervaccination and missed
vaccination opportunities among children who have access to
primary care? Pediatrics 1993;91:605-11.

NHS Digital. Childhood vaccination coverage statistics - 2020-

21, 2021. Available: https://digital.nhs.uk/data-and-information/
publications/statistical/nhs-immunisation-statistics/england-2020-21
[Accessed 12 Jan 2022].

UK Health Security Agency. Confirmed cases of measles, mumps
and rubella in England and Wales: 1996 to 2020, 2021. Available:
https://www.gov.uk/government/publications/measles-confirmed-
cases/confirmed-cases-of-measles-mumps-and-rubella-in-england-
and-wales-2012-t0-2013 [Accessed 12 Jan 2022].

Public Health England. Laboratory confirmed cases of pertussis

in England: annual report for 2019, 2020. Available: https://assets.
publishing.service.gov.uk/government/uploads/system/uploads/
attachment_data/file/881380/hpr0820_PRTSSS_annual.pdf
[Accessed 12 Jan 2022].

Kaufman J, Tuckerman J, Bonner C, et al. Parent-level barriers to
uptake of childhood vaccination: a global overview of systematic
reviews. BMJ Glob Health 2021;6:006860.

Public Health England. Vaccination of individuals with uncertain

or incomplete immunisation status, 2021. Available: https://www.
gov.uk/government/publications/vaccination-of-individuals-with-
uncertain-or-incomplete-immunisation-status/vaccination-of-
individuals-with-uncertain-or-incomplete-immunisation-status
[Accessed 12 Jan 2022].

Public Health England. Seasonal influenza vaccine uptake in GP
patients: winter season 2020 to 2021, 2021. Available: https://assets.
publishing.service.gov.uk/government/uploads/system/uploads/
attachment_data/file/996033/Annual-Report_SeasonalFlu-Vaccine_
GPs_2020_to_2021.pdf [Accessed 12 Jan 2022].

North East London NHS Foundation Trust. eRedbook, 2021.
Available: https://www.nelft.nhs.uk/0-19-eredbook/ [Accessed 12
Jan 2022].

Mercier CE, Barry SE, Paul K, et al. Improving newborn preventive
services at the birth hospitalization: a collaborative, hospital-based
quality-improvement project. Pediatrics 2007;120:481-8.

Kaufman J, Attwell K, Tuckerman J, et al. Feasibility and acceptability
of the multi-component P3-MumBubVax antenatal intervention to
promote maternal and childhood vaccination: a pilot study. Vaccine
2020;38:4024-31.

Saitoh A, Nagata S, Saitoh A, et al. Perinatal immunization education
improves immunization rates and knowledge: a randomized
controlled trial. Prev Med 2013;56:398-405.

Saitoh A, Saitoh A, Sato |, et al. Effect of stepwise perinatal
immunization education: a cluster-randomized controlled trial.
Vaccine 2017;35:1645-51.

Japan Paediatric Society. Changes in the immunization schedule
recommended by the Japan pediatric Society, 2020. Available:
https://www.jpeds.or.jp/uploads/files/2020%20English%20JPS %
20Immunization%20Schedule.pdf [Accessed 11 Jan 2022].

Blagden S, et al. BMlJ Open 2022;12:¢061749. doi:10.1136/bmjopen-2022-061749

11

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 pale[al sasn Joj Buipnjoul ‘1ybluAdoos Aq paloslold

PJ0JXO Jo AlIsianiun
8y} Jo salrelqIT uels|pog e 920z ‘/¢ |11dy uo /wod fwg uadolwa//:dny woly papeojumoq "2zoz 1snbny g uo 6%7.190-2202-uadolwa/9eTT 0T Se paystignd isiiy :usdo (NG


http://dx.doi.org/10.1071/NB11039
http://dx.doi.org/10.1002/pbc.27268
http://dx.doi.org/10.1002/pbc.27268
http://dx.doi.org/10.1016/j.vaccine.2019.12.010
http://dx.doi.org/10.1093/jpids/piy095
http://dx.doi.org/10.1080/08035250410033097
http://dx.doi.org/10.1080/08035250410033097
http://dx.doi.org/10.1097/PEC.0000000000001998
http://dx.doi.org/10.1001/jamanetworkopen.2021.17809
http://dx.doi.org/10.1111/jvh.13459
http://dx.doi.org/10.1016/j.vaccine.2015.02.034
http://dx.doi.org/10.1136/qshc.2006.019380
http://dx.doi.org/10.1136/qshc.2006.019380
http://dx.doi.org/10.1016/j.heliyon.2019.e02857
http://dx.doi.org/10.1111/j.1467-842x.1998.tb01159.x
http://dx.doi.org/10.1097/INF.0000000000001953
http://dx.doi.org/10.1542/hpeds.2019-0294
http://dx.doi.org/10.1136/bmj.316.7134.805
http://dx.doi.org/10.1016/j.pedhc.2018.08.003
http://dx.doi.org/10.1016/j.pedhc.2018.08.003
http://dx.doi.org/10.1186/s13052-021-01129-x
http://dx.doi.org/10.1080/21645515.2018.1549451
http://dx.doi.org/10.1080/21645515.2018.1549451
https://www.gov.uk/government/publications/hepatitis-b-antenatal-screening-and-selective-neonatal-immunisation-pathway/guidance-on-the-hepatitis-b-antenatal-screening-and-selective-neonatal-immunisation-pathway-2
https://www.gov.uk/government/publications/hepatitis-b-antenatal-screening-and-selective-neonatal-immunisation-pathway/guidance-on-the-hepatitis-b-antenatal-screening-and-selective-neonatal-immunisation-pathway-2
https://www.gov.uk/government/publications/hepatitis-b-antenatal-screening-and-selective-neonatal-immunisation-pathway/guidance-on-the-hepatitis-b-antenatal-screening-and-selective-neonatal-immunisation-pathway-2
https://www.gov.uk/government/publications/hepatitis-b-antenatal-screening-and-selective-neonatal-immunisation-pathway/guidance-on-the-hepatitis-b-antenatal-screening-and-selective-neonatal-immunisation-pathway-2
http://www.ncbi.nlm.nih.gov/pubmed/28385140
http://dx.doi.org/10.1111/j.1440-1754.2011.02188.x
http://dx.doi.org/10.1136/adc.65.7.763
http://www.ncbi.nlm.nih.gov/pubmed/8441567
https://digital.nhs.uk/data-and-information/publications/statistical/nhs-immunisation-statistics/england-2020-21
https://digital.nhs.uk/data-and-information/publications/statistical/nhs-immunisation-statistics/england-2020-21
https://www.gov.uk/government/publications/measles-confirmed-cases/confirmed-cases-of-measles-mumps-and-rubella-in-england-and-wales-2012-to-2013
https://www.gov.uk/government/publications/measles-confirmed-cases/confirmed-cases-of-measles-mumps-and-rubella-in-england-and-wales-2012-to-2013
https://www.gov.uk/government/publications/measles-confirmed-cases/confirmed-cases-of-measles-mumps-and-rubella-in-england-and-wales-2012-to-2013
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/881380/hpr0820_PRTSSS_annual.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/881380/hpr0820_PRTSSS_annual.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/881380/hpr0820_PRTSSS_annual.pdf
http://dx.doi.org/10.1136/bmjgh-2021-006860
https://www.gov.uk/government/publications/vaccination-of-individuals-with-uncertain-or-incomplete-immunisation-status/vaccination-of-individuals-with-uncertain-or-incomplete-immunisation-status
https://www.gov.uk/government/publications/vaccination-of-individuals-with-uncertain-or-incomplete-immunisation-status/vaccination-of-individuals-with-uncertain-or-incomplete-immunisation-status
https://www.gov.uk/government/publications/vaccination-of-individuals-with-uncertain-or-incomplete-immunisation-status/vaccination-of-individuals-with-uncertain-or-incomplete-immunisation-status
https://www.gov.uk/government/publications/vaccination-of-individuals-with-uncertain-or-incomplete-immunisation-status/vaccination-of-individuals-with-uncertain-or-incomplete-immunisation-status
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/996033/Annual-Report_SeasonalFlu-Vaccine_GPs_2020_to_2021.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/996033/Annual-Report_SeasonalFlu-Vaccine_GPs_2020_to_2021.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/996033/Annual-Report_SeasonalFlu-Vaccine_GPs_2020_to_2021.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/996033/Annual-Report_SeasonalFlu-Vaccine_GPs_2020_to_2021.pdf
https://www.nelft.nhs.uk/0-19-eredbook/
http://dx.doi.org/10.1542/peds.2007-0233
http://dx.doi.org/10.1016/j.vaccine.2020.04.010
http://dx.doi.org/10.1016/j.ypmed.2013.03.003
http://dx.doi.org/10.1016/j.vaccine.2017.01.069
https://www.jpeds.or.jp/uploads/files/2020%20English%20JPS%20Immunization%20Schedule.pdf
https://www.jpeds.or.jp/uploads/files/2020%20English%20JPS%20Immunization%20Schedule.pdf
http://bmjopen.bmj.com/

	Interventions delivered in secondary or tertiary medical care settings to improve routine vaccination uptake in children and young people: a scoping review
	Abstract
	Introduction﻿﻿
	Methods
	Objective
	Eligibility criteria
	Exclusion criteria
	Search strategy and study selection
	Data extraction
	Data synthesis
	Deviations from the protocol
	Patients and public involvement

	Results
	Study characteristics
	General characteristics of studies
	Characteristics of the interventions
	Note on settings

	The pathway to successful opportunistic vaccination in secondary and tertiary care
	Identify patients eligible for vaccination
	Baseline vaccination coverage
	Determining immunisation status
	Confirming clinical condition is compatible with vaccination

	Take consent and offer immunisations
	Order/prescribe vaccine
	Dispense vaccine
	Administer vaccine
	Communicate with primary care
	Ongoing benefits of vaccination


	Discussion
	Limitations

	Conclusions
	References


