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ABSTRACT

Introduction Call and recall systems provide actionable
intelligence to improve equity and timeliness of childhood
vaccinations, which have been disrupted during the
COVID-19 pandemic. We will evaluate the effectiveness,
fidelity and sustainability of a data-enabled quality
improvement programme delivered in primary care using
an Active Patient Link Immunisation (APL-Imms) call and
recall system to improve timeliness and equity of uptake
in @ multiethnic disadvantaged urban population. We will
use qualitative methods to evaluate programme delivery,
focusing on uptake and use, implementation barriers and
service improvements for clinical and non-clinical primary
care staff, its fidelity and sustainability.

Methods and analysis This is a mixed-methods
observational study in 284 general practices in north east
London (NEL). The target population will be preschool-
aged children eligible to receive diphtheria, tetanus and
pertussis (DTaP) or measles, mumps and rubella (MMR)
vaccinations and registered with an NEL general practice.
The intervention comprises an in-practice call and recall
tool, facilitation and training, and financial incentives.
The quantitative evaluation will include interrupted time
Series analyses and Slope Index of Inequality. The primary
outcomes will be the proportion of children receiving at
least one dose of a DTaP-containing or MMR vaccination
defined, respectively, as administered between age 6
weeks and 6 months or between 12 and 18 months of
age. The qualitative evaluation will involve a ‘Think Aloud’
method and semistructured interviews of stakeholders to
assess impact, fidelity and sustainability of the APL-Imms
tool, and fidelity of the implementation by facilitators.
Ethics and dissemination The research team has

been granted permission from data controllers in
participating practices to use deidentified data for

audit purposes. As findings will be specific to the local
context, research ethics approval is not required. Results
will be disseminated in a peer-reviewed journal and to
stakeholders, including parents, health providers and
commissioners.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The intervention will be applied to an entire popula-
tion eligible to receive vaccinations without charge,
indicating the impact in a socioeconomically and
ethnically diverse setting.

= Availability of high-quality, real-time data for the
evaluation and mixed-methods design enabling
process evaluation as well as insights into effective
facilitation.

= This evaluation will provide specific as well as ge-
neric learning about the adoption of data-enabled
innovative tools and their use in practice.

= While the study is observational and not randomised,
robust and established methods for observational
studies will be used to compare preimplementa-
tion and postimplementation phases and to assess
equity.

= Potential limitations include risk of selection bias in
the qualitative evaluation, which may be influenced

by contextual factors.

INTRODUCTION

Childhood vaccinations are among the most
effective public health interventions and
protect children from a range of infections
and their consequences." The WHO has spec-
ified childhood vaccination coverage targets,
which are to be met in order to ensure popu-
lation immunity, protect children from infec-
tions and enable elimination of infections
such as measles.”

These targets have not been achieved in
England in recent years.” There are marked
and avoidable geographic and sociodemo-
graphic inequalities in coverage of child-
hood vaccinations, most notably for measles,
mumps and rubella (MMR) vaccinations.”
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The UK WHO measles elimination status, awarded in
2017, was withdrawn in 2019° following a sharp rise in
2018 in confirmed measles cases in England.” Of the 971
children who contracted measles in the 2018 outbreak,
40% lived in London.” This has been further exacerbated
by the COVID-19 pandemic,” with the latest evidence
suggesting that—on average—MMR vaccine coverage
measured at 24 months fell by 0.3% in England to 90.3%."”
This is consistent with findings from a study of general
practices in England, however, this did not include many
practices in London, which has historically the lowest
childhood vaccination rates in the UK.® We have recently
assessed the impact of the COVID-19 pandemic in north
east London (NEL), and found a 4% decrease in MMR
timeliness in 2020 compared with the previous year, and
marked inequalities between children living in the least
and most deprived areas.’

The COVID-19 pandemic has highlighted the limita-
tions of the national Cover of Vaccination Evaluated
Rapidly system, which is a retrospective measure of
coverage at defined ages. This is not a suitable metric
for outbreaks and pandemics, which depend on rapid
assessment of the impact on current vaccination status
and of the effectiveness of interventions to target low
uptake.” There is increasing interest in using timeli-
ness as a more actionable and time-sensitive measure
of vaccine uptake, as this assesses whether children are
optimally protected,'’ ' and their current status."' When
used in real time, routine electronic health records
providing coded data on current vaccination status
can be integrated into call and recall systems to iden-
tify children who are partially vaccinated or completely
unvaccinated.'’ In recognition of this, in 2021, National
Health Service (NHS) England announced new targets
for childhood vaccination and immunisation services
as part of the general practice Quality and Outcomes
Framework (QOF): from April 2021 these incentivised
administration of preschool childhood vaccinations.'
These nationally set targets are challenging for regions
with historically low update, such as London. The intro-
duction of this QOF also coincides with a major NHS
reorganisation. Previous large scale health system reor-
ganisations have been shown to result in fragmentation
of roles and responsibilities and to impact negatively on
the effective delivery of childhood vaccination services in
England."

In combination, these factors risk widening existing
inequity in routine childhood vaccinations in London.
There is strong evidence that call and recall systems are
effective in increasing uptake and reducing inequali-
ties in uptake.” In the UK, childhood vaccinations are
delivered by primary healthcare staff working in general
practice and recorded in real time in electronic patient
records.’® The Clinical Effectiveness Group (CEG) at
Queen Mary University of London has had notable
success in supporting general practice teams in NEL to
provide equitable access to effective healthcare for its
ethnically diverse and disadvantaged population through

data-enabled and facilitated quality improvement (QI)
programmes.'” '®

There are a variety of reasons for non-vaccination, with
vaccine hesitancy due to social and cultural attitudes often
cited. However, research among the Charedi Orthodox
Jewish community in Hackney, east London, found that
access to, and convenience of, immunisation services were
important factors in facilitating vaccine uptake.'” Two
earlier studies in NEL have demonstrated improvements
in child and adult vaccination uptake through innovative
use by healthcare providers of data-enabled in-practice
call and recall systems.”” ' Recent innovations include
the use of Active Patient Link (APL) call and recall tools
which—together with standardised data entry templates
to ensure high-quality data are captured at the point of
care, training and facilitation—actively support popula-
tion health management in real time.*” We have adapted
this concept and developed the APL-Immunisation
(APL-Imms) in-practice call and recall tool, which is
designed to support timely preschool routine childhood
vaccination in general practices within the context of
a childhood vaccination QI programme. We describe
this programme—which focuses on improving vaccine
provider services for preschool childhood immunisa-
tions—and present a protocol to evaluate its implementa-
tion in general practices in NEL as part of a London-wide
health data strategy pathfinder project.”®

Purpose of the study

Our overarching aim is to assess the effectiveness of a data-
enabled childhood vaccination QI programme focused
on provider-related factors and using the APL-Imms call
and recall tool in improving timeliness and reducing
inequalities in childhood vaccinations for the popula-
tion of children registered with all general practices in
NEL. Specifically, we will assess whether this programme
improves the timeliness, and reduces ethnic and socio-
economic inequalities, in receipt of at least one dose of
diphtheria, tetanus and pertussis (DTaP) containing or
MMR vaccinations. We will use qualitative methods to
evaluate the delivery of the programme, focusing on the
uptake and use, implementation barriers and service
improvements for clinical and non-clinical primary care
staff of the APL-Imms QI programme and its fidelity and
sustainability.

Vaccination QI programme: target audience, components and
implementation plan

Target audience

NEL comprises a population of around 2million
served by 284 general practices which together provide
vaccination services to approximately 150000 chil-
dren under the age of byears living in one of eight
localities: Newham, City and Hackney, Tower Hamlets,
Waltham Forest, Barking and Dagenham, Havering,
and Redbridge.”* Approximately, 29000 babies who will
require vaccination are born each year to women regis-
tered with these practices. This is an ethnically diverse

24-26
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population with language barriers and socioeconomic
. . . . . . . .. 9495
deprivation predisposing to vaccination inequalities.***

The childhood vaccination QI programme

The QI programme comprises three elements: an APL-
Imms call and recall tool which enables practices to
stratify preschool aged children on the practice register
according to their current vaccination status and to
undertake a ‘virtual patient review’ of individual chil-
dren'’; training and educational materials delivered by
facilitators to support practices in adopting and using the
tool; and financial incentives to encourage practices to
deliver timely vaccinations. The target audience for the
APL-Imms tool is the primary care team. Specific staff
engaging with the programme will vary according to local
general practice staffing arrangements and resources since
routine recall is performed by different staff members in
different localities and practices. The overall user group
is expected to include clinical (nurses, healthcare assis-
tants) and non-clinical (reception and administrative
staff, practice managers) staff responsible for arranging
appointments for routine childhood vaccinations.*

APL-Imms call and recall tool

The APL-Imms call and recall tool was developed by the
CEG data analyst (ID) and senior informatician (ZA)
with input from CEG clinical staff and facilitators. Initial
versions were tested and refined with practitioners and
facilitators to ensure that user requirements were met. It
is designed to work on the two main electronic record
provider systems in use across the UK (Egton Medical
Information Systems (EMIS) Web, EMIS Health; Syst-
mOne, The Phoenix Partnership). At the time of writing,
the EMIS version has been released and is available from
the CEG website (https://www.qmul.ac.uk/blizard/ceg/

realhealth /software-tools/aplimms/) with the SystmOne
version to follow.

The first step requires practice staff to run a stan-
dardised search each week of their identifiable practice
patient records held in the practice electronic patient
record system and to import the results of this search
into the APL-Imms tool, which is installed on the practice
computer system. The APL-Imms tool displays this up-to-
date information on vaccine status of patients in two dash-
boards. The first enables practices to create and display
lists of children who are due or overdue any selected
vaccines on a particular date by using age and specific
vaccine date filters (figure 1) and the second enables a
virtual patient review of any child selected from the first
dashboard. Using the first dashboard, practice staff can
prioritise vaccination appointments based on timeliness,
for example, by identifying all children who are due a
specific vaccination in the coming week, or who are not
protected because their vaccination is delayed. From this
dashboard, staff can export lists of children due appoint-
ments for import into automated text messaging systems
used by the practice to contact parents or carers with
appointment reminders or other information. They can
also export a more detailed set of patient level informa-
tion into a csv file, including previous immunisations,
recorded declines or adverse reactions, ethnic group,
safeguarding flags and contact details such as mobile
phone numbers. This can be used to manage phoning of
patients or for the team meetings to review other actions
for children who have not been brought to their appoint-
ments on several occasions. From the patient list displayed
on the first dashboard, practice staff can open a second
‘virtual patient review’ page for any selected child in the
first dashboard without leaving the tool. This second
dashboard summarises the entire vaccination record for
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el B Groug © Clinical Effectiveness Group (CEG), Queen Mary University of London. All rights reserved. University of London
e — Po— This tool has been created to present clinical information coded in the patient health record.

It is not a diagnostic tool or intended to replace clinical judgement.
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1-4w Overdue — overdue by more than 1 week but < 4 1-4w Overdue
Status ‘ [ Due this week [ <=1 week overdue [ >1- aweeks overdue [ >4 weeks overds ‘ 2™ 44w Overd d dose overdue by >4 weeks 44w Overdue
‘Catch-up — use UKHSA algorithm, or check notes Hexa Catch-up.
Incomplete ‘D 6-in-1 [ Rotavirus [] HepBrisk []MenB []PCV  [JMMR []Hib/Menc [] Flu O4-in-1 ‘ Done too young —vaccinated before recommended age Done too young
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Registration
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Patient 5 4-in-1
Registered ) ) ’ Flu . .
Full Name Reference | DOB Age 6-in-1 Rotavirus MenB PCV MMR HiB/MenC pre-school X High risk HepB
date routine only
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Joanne Abbott 10001 04-Jul-21| 11m 28-Jul-21 1" Tooold Too old
Evelyn Aitchison 10002 08-May-20| 2y 1m 16-Jun-20 Done Done Done Done Done Done
Jahir Ali 10003 02-Jul-20| 23m 14-Jan-21 Done Done Done Done Done Done

Figure 1 APL-Imm call and recall tool—front page dashboard. APL-Imm, Active Patient Link Immunisation.
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BACK
Patient Information
Date of Birth 19/06/2021 Age (in completed years/months/weeks  12m Routine vaccination schedule
Gender Female Registration Date  22/06/2021 Latch-up juncertain or incomplete status) schedule
Ethnicity Bangladeshi or British Bangladeshi - ethn categ 2001 census. Mobile number 07468735474 Patient Group Directions: Vaccinations
6-in-1/Hexa component vaccines Date given Age at Event Green Book
Hepatitis B Done Third DTaP/IPV/Hib/HepB vaccination 25-0ct-2021 18w Eoreizn vaccination comparator
Haemaophilus Influsnzae B Done Third DTaP/IPV/Hib/HepB vaccination 25-00t-2021 18w PHE/NHS immunisation leaflets
Diphtheria Done Third DTaP/IPV/Hib/HepB vaccination 25-0ct-2021 18w Vaccination leaflet for new migrants.
Tetanus Done Third DTaP/IPV/Hib/HepB vaccination 25-0ct-2021 18w
Pertussis/Whooping Cough Done Third DTaP/IPV/Hib/HepB vaccination 25-0c-2021 18w Useful for hesitancy discussions
Polio Done Third DTaP/IPV/Hib/HepB vaccination 25-0ct-2021 18w P IS
Rotavirus vaccine Date given Age at Event Vaccine ingredients
Rotavirus Done Second rotavirus vaccination 23-5ep-2021 13w Stories about people affected by infectious diseases [short films)
Meningitis B Vaccine Date given Age at Event General info about vaccines (includes info about individual vactines: e.2. MNR, rotavirus, flu, etc)
Meningitis B 3" Due Second Meningitis B vaccination 25-0c-2021 18w Professional Resources
Pneumococcal Conjugated Vacdine Date given Age at Event ion update webinars for primary care immunisers
PCV vaccine Due First pneumecoccal conjugated vaccination 23-5ep-2021 13w ion: information for immunisation practitioners and other health ionals
MMR Vaccine Date given Age at Event QOxford Vaccine Knowledge Project
MMR 1% 1* Due
MMR 2™ MHSE London: Optimising your invite-reminder systems for

Figure 2 APL-Imm call and recall tool—virtual patient review dashboard. APL-Imm, Active Patient Link Immunisation.

that child including: vaccinations given and due, vacci-
nation declines, adverse reactions or contraindications,
age ineligibility for vaccinations and appropriate time
periods between vaccinations within the routine schedule
(figure 2). It also identifies missing demographic infor-
mation and provides up-to-date links to national vaccina-
tion policies and advice.

Training and education materials

Training and education materials have been developed to
train facilitators and childhood vaccination coordinators
who provide information and practical support for prac-
tices. These include printed and web-based documents
and video materials, the latter available from the CEG
website and CEG YouTube channel (https://www.qmul.
ac.uk/blizard/ceg/childhood-immunisations/apl-imms-
tool-guidance/). CEG facilitators flag the availability of
the QI programme and APL-Imms tool to practices at
their periodic routine contacts and offer training and

support for practice-based staff and through educational

online meetings held in each locality. Childhood immu-

nisation coordinators also provide support with practice
visits, for example, by targeting support to practices with
lower vaccination uptake (figure 3). Further information,

including on any updates to the tool, are also communi-
cated to practice staff through the CEG weekly borough-

specific email bulletin to all practices.

Financial incentives
From April 2021, routine childhood vaccinations are
being incentivised financially through NHS England’s

QOF using three mechanisms. The first is an item of

service (IoS) payment for each vaccination or immunisa-
tion, given regardless of age at receipt. The second awards
payments on a sliding scale depending on thresholds for
targets related to three preschool vaccination indicators
(table 1). Payments require a target of 90% to be met
for two of the indicators, and 87% for the third. The

APL-Imms: Summary of phased approach to Quality Improvement Programme implementation

Practice staff
complete request
form and receive an
email with tool
download link.

Each request is
logged on an online
database

CEG' contacts all
ICS? EMIS®

practices via email
to announce APL-
Imms* release and
link to tool request
form

and Q&A®
Educational

videos

Launch webinar for
ICS practice staff
with demonstration

materials released,
including user

Trained CEG
primary care
facilitators conduct
practice visits and
attend locality
educational online
meetings, providing
training and support
to practice staff

APL-Imms tool and
implementation
strategy feedback
analysed and
modified for further
release

Figure 3 Summary of phased approach to quality improvement programme implementation.
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Table 1 Quality outcomes framework for childhood vaccinations and immunisations: target definitions and payment
thresholds'? 2
Indicator ID Indicator wording Payment thresholds
V1001 The percentage of babies who reached 8 months old in the preceding 12 months, 90%-95%

who have received at least three doses of a diphtheria, tetanus and pertussis

containing vaccine before the age of 8 months.
V1002 The percentage of children who reached 18 months old in the preceding 12 months, 90%-95%

who have received at least one dose of MMR between the ages of 12 and 18 months
V1003 The percentage of children who reached 5 years old in the preceding 12 months, 87%—-95%

who have received a reinforcing dose of DTaP/IPV and at least two doses of MMR

between the ages of 1 and 5 years.

DTaP, diphtheria, tetanus and pertussis; IPV, Inactivated Polio Vaccine; MMR, measles, mumps and rubella.

third penalises practices with uptake below 80% who will
forfeit IoS payments equivalent to half of their eligible
population. Further details of the payment scheme can
be in found in reference.*® These targets are generally
only attained by the highest achieving practices and, as
most practices in NEL are unlikely to meet thresholds for
payment, at the time of writing a local incentive scheme
is being considered for NEL, which aims to incentivise
practices to reach more attainable targets.

Implementation

The programme will be implemented using a phased
approach across all areas of NEL. All practices have been
contacted to flag the release date and availability of the
APL-Imms tool and invited to attend user webinars and
to download the APL-Imms tool from the CEG website.
When a user requests the tool, they submit a form which
is recorded on an online platform, recording all submis-
sions and requests. The facilitators can request a visit
through the same form. CEG facilitators and childhood
immunisation coordinators provide support with practice
visits (figure 3).

METHODS AND ANALYSIS

Study sample

We will create monthly cohorts of children eligible to
receive their first DTaP and MMR vaccinations in that
month between 1 January 2019 to July 2023 and extract
data on primary outcomes from their primary care elec-
tronic health records.

Primary outcomes

The primary outcomes for the quantitative evaluation are
timely receipt of at least one dose of a DTaP containing
vaccine and MMR vaccine defined, respectively, as admin-
istered between age 6 weeks and 6 months and between
12 and 18 months of age. Children not receiving at least
one dose of a DTaP containing vaccine by 6 months will
be unable to meet the first QOF target (VIOO1) as 1 month
must elapse between successive doses. The qualitative
evaluation will assess the fidelity and sustainability of the
APL-Imms tool for local stakeholders and the fidelity of

the implementation process of the APL-Imms tool QI
programme by facilitators.

Data source, extraction and postprocessing

We will extract data from the NEL Discovery Programme
Compass database, which comprises deidentified coded
primary care data from all 284 general practices providing
routine childhood vaccination services in the geograph-
ically contiguous areas within NEL. Compass includes
coded information on routine childhood vaccinations
due in the first byears of life together with age at vacci-
nation (to nearest week in first year of life and to nearest
month thereafter) and is updated daily.

Data for the primary outcomes will be extracted on the
first day of each calendar month (referred to as the run
date) from January 2018 to June 2023 inclusive for all
children registered with any of the NEL general practices
on the run date and eligible to be immunised. For DTaP
and MMR, eligible children are those turning 6 and 18
months, respectively, in the calendar month preceding
the run date. The following records will be excluded from
analyses:

» Records with an MMR clinical code but no date.
Records with a DTaP clinical code but no date.

Exact duplicate records.

Duplicate records where the date is the same, but
MMR clinical code differs.

Duplicate records where the date is the same but
DTaP clinical code differs.

» Latter of multiple MMR events

» Latter of multiple DTaP events.

The programme implementation commenced in
February 2022 with release of the EMIS version of the APL-
Imms tool and will run over a 2-year period initially. The
preimplementation period will start in January 2018 and
the postimplementation phase from the point at which
80% of practices have downloaded the tool (estimated
to be May 2023). We will create monthly observations for
the preimplementation, implementation and postimple-
mentation phases, respectively. The date of intervention
will be the recorded date of APL-Imms download for each
practice.
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Table 2 Description of preimplementation characteristics
by vaccination cohorts

Children eligible to Children eligible to

N (column %) receive MMR* (%) receive DTaPt (%)

Total

Age

Sex
Female
Male

Ethnicity
South Asian
White
Black
Mixed/other
Missing

IMD quintile

1 (most
deprived)

2

3

4

5 (least
deprived)

*Eligibility for MMR caccination: children aged 12 months or above.

TEligibility for first DTaP containing vaccination: children aged 6 weeks or above.
DTaP, diphtheria, tetanus and pertussis; IMD, Index of Multiple Deprivation; MMR,
measles, mumps and rubella.

Explanatory variables

We will assign a 2015 Index of Multiple Deprivation
(IMD) score, an area-based measure of socioeconomic
deprivation27 obtained by linking information from the
Decennial Census, to the 2011 Lower Super Output Area
(LSOA) of registered patient addresses. We will allocate
each LSOA a ranked status based on the IMD, with quin-
tile 1 being the most, and quintile 5 the least, deprived.
We will use NHS Digital Organisation Data Service codes
to identify individual general practices. We will assign
ethnicity based on parent/carer report of child ethnicity
coded using Office for National Statistics codes® and
grouped into six categories (white, black African/Carib-
bean/black British, South Asian (Bangladeshi, Pakistani,
Indian)), other (including mixed race and Chinese), not
reported or missing.

Statistical analysis plan

We will describe the baseline demographic and clinical
characteristics of the study sample (table 2). We will
conduct an interrupted time series (ITS) analysis to
compare primary outcomes in the preimplementation
and postimplementation periods.” Trends over time
in the proportion of children receiving timely vacci-
nations will be modelled using Joinpoint regression,
which finds the best fit for points of change in trend.”
We will examine consistency of findings across these two
approaches. Predicted values will be generated based on
a Poisson segmented regression model and plotted to

3

create the a priori model. Joinpoint regression will also
be used to guide the number of inflection points within
the a priori model.” The counterfactual scenario will
be plotted by creating a data frame as if the programme
had never been implemented. Predictions will be gener-
ated under the counterfactual scenario and added to
the plot.” We will assess autocorrelation and allow for
any overdispersion using a quasi-Poisson model. We will
check the unadjusted and adjusted prediction models by
plotting residuals against time and by examining auto-
correlation and partial autocorrelation functions. We will
use harmonic terms specifying the number of sin and
cosine pairs and period length to adjust for time-varying
confounders including seasonality.

We will perform a sensitivity analysis by lowering the
age threshold of the primary outcomes to 14 months for
MMR and 12 weeks for DTaP.

We will assess the impact of the QI programme on
inequalities in timely receipt of vaccines by measuring the
Slope Index of Inequality for the primary outcomes by
deprivation quintile and testing for significant variation
between quintiles.”’ ™ All analyses and data visualisations
will be coded in R* and made available on publication.
We estimate, using simulation-based power calculations
previously reported for ITS studies™ * that our study will
have sufficient sample size and data points to provide
80% power to detect a 10% difference following imple-
mentation significant at the 5% level with an autocorrela-
tion coefficient of 0.

Qualitative evaluation
The implementation strategy for this QI programme is
underpinned by normalisation process theory,” which
describes how practices can become routinely engrained
within a social context and identifies aspects of an inter-
vention that make it feasible for stakeholders.” It is
based on two elements: ‘normalisation’ that refers to the
routine embedding of an organisational practice into
everyday life and ‘process’ that refers to patterns of inter-
actions between objects that give capabilities, agents that
make contributions, and contexts that confer capacity
and potential.37

The qualitative evaluation comprises three components
and will explore how the QI programme is implemented
as part of an existing service and any facilitators or barriers
that impact its use in clinical care in NEL. We will recruit
practices via the CEG weekly email newsletter and contacts
within the CEG user group. Practices will be purposively
sampled from a range of primary care networks, ensuring
representation of practices with a diverse experience of
QI projects. Within those practices, purposive sampling
of staff to include clinical and non-clinical roles will be
performed with the intention that participants will take
part in all three stages of data collection. The number of
participants recruited for this evaluation will be based on
skill-sets relevant to APL-Imms tool use and variety in loca-
tion to capture variation in local organisational processes.
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We will draw on concepts of information power to guide
our sample size aiming to recruit 8-10 participants.™

The first stage comprises a face-to-face exercise lasting
about 30 min using the ‘Think Aloud” method to test the
APL-Imms tool with practice staff who are using the tool
for the first time. The ‘Think Aloud’ method is a method
in which participants speak aloud any words in their
mind as they complete a task. This gives insight into the
processes of working memory and the thought processes
of the participants completing the task and captures real
time reactions to each stage of the intervention as detailed
feedback on usability and usefulness.*” The second stage
involves observing and recording an implementational
webinar and capturing the queries and perspectives of the
stakeholders on implementation of the tool in field notes.
The third stage comprises semistructured interviews with
the recruited staff members 6 months after the first stage
when service delivery has become more embedded in
routine practice. These will take around 30 min and will
be performed remotely via telephone or video call.

Data will be transcribed, and analysed iteratively,
using thematic analysis techniques.*' Full coding will be
performed by one member of the team with a second
member analysing 10% of transcripts and with themes
agreed between team members. Field notes and a
reflexive diary will be kept. The findings will be trian-
gulated against the quantitative findings. Additionally,
the analysis will be compared with the ‘Big Tent’ frame-
work, to assess for quality.* The qualitative findings will
be triangulated with the findings from the ITS analysis to
give a complete picture of the success of the programme
and to identify any improvements that may need to be
made to the service.

Patient and public involvement

We have established an independent advisory panel which
includes parents, carers, health professionals and other
stakeholders. This group has reviewed this protocol.
Public involvement and engagement will conform to best
practice and principles defined in the UK Standards for
Public Involvement.* The project steering group includes
a parent coinvestigator who is a member of Katie’s Team,**
an NEL patient and public advisory group of mothers and
members of the public with a connection to evaluations
relevant to childbirth, pregnancy and reproduction.

Ethics and dissemination

Permission has been granted by the NEL Discovery
Programme Board acting on behalf of the data control-
lers to access deidentified data for this evaluation. As it
is an evaluation of a service improvement using routinely
collected and deidentified data and interviews of service
providers, research ethics approval is not required.®
Funders will have no role in the decision to publish. The
protocol adheres to the SQUIRE checklist for reporting
QI Protocols.*® Results will be disseminated in a peer-
reviewed journal and to stakeholders, including patients,
health providers and commissioners.

DISCUSSION

Globally, since 2016 and preceding the pandemic there
has been an increase in measles cases driven mainly by
outbreaks occurring in multiple countries including the
UK and reflecting failure to vaccinate. There is clear
evidence of a further detrimental impact of the pandemic
on measles vaccination programmes, including in the UK.
Mulholland et alhad emphasised the importance of public
health actions to deliver effective vaccination programmes
and prepare for measles outbreaks.” The proportion of
children receiving measles vaccinations on time or at all
in London is the lowest in Europe and on a par with many
low income countries, with an average that conceals even
wider inequalities at smaller geographic scales.*® Support
for effective delivery of childhood vaccinations in general
practice is key. The currently proposed national finan-
cial incentives are insufficient to achieve the momentum
needed in London to avert a second pandemic of this
highly contagious and deadly disease.'® There is strong
evidence that call and recall systems are effective’® and
a clinical effectiveness approach combining data-enabled
practice-facing tools, training and facilitation to support
healthcare providers and further financial incentives are
key components to their success.

This programme and its evaluation will make a vital
contribution to the understanding around providerled
interventions that can successfully improve both timeli-
ness and equity in childhood vaccination. The focus on
both robust quantitative and qualitative methodology
will give insight into how human and organisational
factors contribute to changes in equitable vaccination
uptake and can be sustained in practice. This programme
has been supported through the London Health Data
Strategy Programme, which aims to develop a data-
enabled learning health system for health improvement
and equity through pathfinder projects that are scal-
able across London. This evaluation will provide specific
as well as generic learning about the adoption of data-
enabled innovative tools and their use in practice for
health improvement. Inequalities in childhood vaccina-
tion are not confined to London, and our findings will
have relevance to policy and practice in other parts of
the UK as well internationally. The in-practice tools we
have developed for use in the two main primary care
electronic patient record systems in use in the England
will be made available without charge and, together with
this evaluation, will enable improvement in the timeliness
and equity of childhood vaccination services.

Challenges to the success of the programme include
the lack, at the time of writing, of meaningful finan-
cial incentives in areas with pre-existing low vaccination
uptake, such as London. Strengths of our study include
availability of high-quality, real-time data for the evalua-
tion and use of a mixed-methods study design enabling
process evaluation as well as insights into effective facilita-
tion. Potential limitations include risk of selection bias in
the qualitative evaluation, influenced by current clinical
pressures on NHS staff.* We also acknowledge that this
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QI programme does not specify how and with what infor-
mation practice teams contact parents or the timing, loca-
tion or ease of making appointments which are important
factors in increasing access to services. We will take appro-
priate measures to ensure diversity of staff locations and
backgrounds. The ethnic diversity of NEL may impact
generalisability to areas with a different demography. The
study is observational and not randomised, however, we
will use robust and established methods for observational
study designs to compare preimplementation and postim-
plementation phases.
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