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ABSTRACT

Introduction Women from social disadvantage are at
greater risk of poor birth outcomes. The midwife-led
continuity of care (MCC) model, which offers flexible

and relational care from a small team of midwives, has
demonstrated improved birth outcomes. In the general
population, the impact of MCC on socially disadvantaged
women and on birth outcomes is still unclear. This protocol
describes a pragmatic evaluation of the MCC model in a
socially disadvantaged population.

Methods and analysis An open-labelled individual
prospective randomised controlled trial with an internal
pilot, process evaluation and economic analysis, from 1
April 2022 to 31 March 2024.

Women will be randomly allocated to MCC or standard
care as part of usual midwifery practice. Participants and
midwives will not be blinded, but researchers will be. An
internal pilot will test the feasibility of this process.
Participants are those randomised into MCC or standard
care, who consent to participate in one of two Born

in Bradford (BiB) birth cohort studies. Outcomes are
taken from routinely linked health data, supplemented
by additional data capture. The sample size is fixed by
the capacity of MCC teams, commissioning duration

and numbers recruited into the cohort. The estimated
maximum fixed sample size is 1,410 pregnancies
(minimum 734).

Intention to treat (ITT) analysis will be undertaken to
assess the impact of MCC on two independent primary
outcomes. An economic evaluation will explore the impact
on health resource use and a process evaluation will
explore fidelity to the MCC model, and barriers/facilitators
to implementation from midwives’ and women’s
perspectives.

Ethics and dissemination Ethical approval has been
obtained for the randomisation in midwifery practice,
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= The trial includes participants seldom included in
research: a population of ethnically diverse women
living in deprived areas who are at greater risk of
poor birth outcomes and perinatal mental health
difficulties.

= The study is a pragmatic effectiveness evaluation,
with randomisation undertaken within standard
midwifery practice, and recruitment embedded
within a birth cohort.

= Outcomes in the study use linked routinely collected
health data, enhanced by additional data capture,
meaning that the findings are directly applicable to
practice, retention rates are high and there is re-
duced burden for participants.

= This is a single-site study, therefore findings may be
dependent on local context and fidelity to the model.

= The sample size is fixed, and power to detect differ-
ences in outcomes is dependent on successful local
implementation.

use of the cohort data for evaluation and for the process
evaluation. Findings will be published in peer-reviewed
journals, presented at conferences and translated into
policy briefings.

Trial registration number ISRCTN https://doi.org/10.
1186/ISRCTN31836167

INTRODUCTION

Background and rationale

Women who experience social disadvan-
tage (including being from some ethnic
minority backgrounds, and of low socio-
economic status) are at greater risk of
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poor birth outcomes' and perinatal mental ill health
(including depression, anxiety and a poor mother—child
relationship).”

In 2017, the UK National Health Service produced
the ‘Better Births’ plan' to improve inequalities
in midwifery led care in England. Within this plan,
the Maternity Transformation Programme aimed
to implement the midwife-led ‘continuity of carer’
(MCC) model to support safer, more streamlined
maternity care, while fostering positive relationships
between women and their midwives, and resulting in
better outcomes for women and their babies.”

MCC is a model of midwifery care where women
receive seamless care from the same midwife, or
a small team of midwives, throughout the ante-
natal, intrapartum and postnatal stages.* The model
promotes out of hours cover for labour and birth,
safety and sustainability for midwives, and provides
a reduced caseload, longer appointment times and
flexibility in how care is provided compared with stan-
dard midwifery care.

A Cochrane review of the MCC model provided
evidence of effectiveness for the model in improving
a range of birth-related outcomes.” This review
reported significant outcomes for regional analgesia,
instrumental vaginal birth, preterm birth (less than
37 weeks) and all fetal loss (before and after 24 weeks,
plus neonatal death). However, the Cochrane review
includes limited evidence on the impact of this model
of care on the birth outcomes of women experiencing
social disadvantage. Trials of MCC have also focused
on birth outcomes, and there is no causal evidence
of the potential longer term impact, for example on
the identification and treatment of postnatal mental
health.

In-depth qualitative evaluations of MCC models
of care in socially disadvantaged communities have
demonstrated the potential benefit that this model of
care may have on reducing the inequalities in birth
outcomes and perinatal mental health for socially
disadvantaged women for mothers and their babies.
In these studies, midwives and women both reported
the value of continuity of care in building trusting
relationships which in turn increased the likeli-
hood of women disclosing mental health and other
concerns.”®

On 1 April 2021, Bradford Teaching Hospitals NHS
Foundation Trust began implementation of an MCC
model that included continuity in the intrapartum
period, for women living in deprived inner-city areas
where most pregnancies are to women of ethnic
minorities. This protocol describes the planned effec-
tiveness, process and economic evaluation of the
Bradford Teaching Hospitals NHS Foundation Trust
MCC model in this population. The study comprises
two phases: (1) a randomised internal pilot; and (2)
a randomised controlled trial (RCT) with embedded
process, and economic evaluation.

Aims, objectives and research questions

Aim

The overall aim of this study is to evaluate the
impact of an MCC model on birth outcomes, peri-
natal mental health and health-related resource use
for women living in ethnically diverse and deprived
areas, compared with standard midwifery care.

Objectives

The study includes an internal pilot, RCT, process and

economic evaluations. The main objective of each of

these components as follows:

» Internal pilot: to assess the feasibility of imple-
menting randomisation into midwifery practice.

» RCT: to establish the effectiveness of MCC on clin-
ical outcomes.

» Process evaluation: to understand the facilitators
of service delivery, and the levels of fidelity and
acceptability of the model to midwives and women.

» Economic evaluation: to assess intervention costs,
and adult and child health resource use and
outcomes.

Research questions

Primary research questions for the study are:

When delivered in areas of high ethnic diversity and
deprivation, does MCC, compared with standard care:
» Improve rates of spontaneous vaginal birth?

» Impact on maternal depression (Patient Health
Questionnaire, PHQ—87 at 6-10 weeks postnatally)?

Secondary research questions are as follows:

When delivered in areas of high ethnic diversity and
deprivation, does MCC, compared with standard care:
» Increase midwives’ identification of perinatal

mental health difficulties?

» Reduce the incidence of clinically significant peri-
natal mental health difficulties during the first
year after birth?

» Impact on the parent—child relationship (Mothers
Object Relations Scale, MORS-SF® at 6-10 weeks
postnatally)?

» Impact on maternal anxiety (Generalised Anxiety
Disorder assessment, GAD-7° at 6-10 weeks
postnatally)?

» Improve breastfeeding initiation rates?

» For whom does the intervention work best (e.g.,
based on ethnic groups and/or socioeconomic
circumstances)?

» Is the addition of the MCC intervention likely to
be cost-effective?

» What level of continuity can be achieved in MCC,
and what are the organisational, or systems-level,
barriers and facilitators to delivering MCC with
fidelity?

» What are women’s perceptions of MCC care, and
is this affected by level of continuity at birth?
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METHODS AND ANALYSIS
Study design
An open-labelled individual prospective RCT comprising
an internal pilot, a process and economic evaluation.
The study will run from 1 April 2022 to 31 March 2024.
The study intentionally starts one full year after the imple-
mentation of the MCC model (1 April 2021), to allow MCC
to become established. The internal pilot phase will run
from 1 April 2022 to 30 June 2022. The internal pilot data
will be combined with the main trial data unless significant
design changes are required at the end of the pilot phase
that have the potential to influence study outcomes. The
final decision will be made by the study governance group.
All outcome measures will be collected during the pilot.
This protocol adheres to the Standard Protocol Items:
Recommendations for Interventional Trials (SPIRIT)
checklist and utilises Consolidated Health Economic
Evaluation Reporting Standards (CHEERS) and consoli-
dated criteria for reporting qualitative research (COREQ)
as appropriate.

Study setting

Bradford is a city in the north of England, with the fifth
largest local authority in terms of population in England
and an increasing birth rate. The MCC model will be
delivered in inner-city areas of Bradford where 69% of
pregnant women live in the most deprived decile of the
Index of Multiple Deprivation (IMD) and the majority of
women are from ethnic minority groups (19/20 financial
year; data from Bradford Teaching Hospitals NHS Foun-
dation Trust).

All pregnant women booked to give birth at the Brad-
ford Teaching Hospitals NHS Foundation Trust are
invited to take part in the BiB4All birth cohort, where
women consent to the access and linkage of routinely
collected health and education data for them and their
child." In the Better Start Bradford areas of the city,
pregnant women are invited to participate in Born in
Bradford’s Better Start (BiBBS) birth cohort, comprising
an in-depth questionnaire during pregnancy, a mental
health questionnaire 6-10 weeks postnatally and consent
to the access and linkage of routine data as above.'' This
evaluation is undertaken as a substudy of the BiBBS inter-
ventional cohort, supplemented by BiB4All data which
the research team has permission to access.

Intervention

MCC requires a single, named, midwife, supported by a
small MCC team, to coordinate and provide care before
29 weeks’ gestation, through labour and birth, until post-
natal discharge from the service. MCC personalisation
includes flexibility in the frequency, duration and loca-
tion of appointments and in time of discharge postnatally,
with tailored public health messages. In standard care,
postnatal discharge is fixed at 2weeks, however in MCC,
there is flexibility in the length of the postnatal care
depending on a woman’s needs and preference. Women
identified as high risk for medical or social reasons are

not eligible for MCC or standard care. They are allo-
cated to obstetrician or a specialised midwifery team. If a
woman is allocated to MCC, but then is identified as high
risk, they will be moved out of the MCC model and into
the appropriate care pathway.

Bradford Teaching Hospitals NHS Foundation Trust
plans to implement two MCC teams, each with 7 whole-
time-equivalent midwives and one whole-time-equivalent
midwife support worker. The MCC caseload target is
30women at any one time, with a maximum of 35, women
per full-time equivalent midwife per year. This corre-
sponds to a total of 420-490 women per year in the MCC
model. The MCC models are cofunded by the hospital
and two local initiatives: Better Start Bradford' and
Reducing Inequalities in Communities."”

Community midwives within the comparator, standard
care, have caseloads of approximately 100women per
year, with a mandated number, duration and location of
appointments and discharge 2 weeks after birth. Stan-
dard care women will likely see two or more community
midwives throughout their care, and intrapartum care is
provided separately by hospital midwives.

Trial randomisation and allocation

Between April 2021 and 2022, women will be allocated on
an ad-hoc basis to MCC or standard care based on case-
load capacity of the MCC team at the time of booking. As
the demand for the service outweighs capacity, midwifery
services agreed to embed point of care randomisation
within their routine practices to enable them to provide
equity of care allocation. The randomisation process has
received ethical approval (see ethical approval section).
In both the ad hoc and random allocation processes,
women are informed of their allocated team rather than
being offered a choice, although they remain able to
request a different midwife or midwife team.

Referrals to Bradford Teaching Hospitals NHS Founda-
tion Trust’s Women’s and Newborn Unit are made using
an electronic online form, by phone by the patient, or
by the general practitioner (GP) on a patient’s behalf by
email or phone. A central administrator will assess MCC
eligibility (gestation of <29 weeks, and no requirement for
specialist midwifery care). The details of eligible women
will be passed via email to the MCC midwifery support
administrators, who will input the required details into
the randomisation programme, adhering to a standard
operating procedure. Following randomisation, women
will be offered their allocated service of either MCC or
standard care.

The randomisation programme used is MinimPy2."*
This manages minimisation using biased-coin minimisa-
tion with marginal balance, and a base probability of 0.7
(default). Stratification variables included in the rando-
misation are ethnicity, midwifery team, first pregnancy
and estimated week of birth within expected month (for
caseload management).

A randomisation ratio of 4:5 (MCC: Standard care)
was agreed for the internal pilot, based on: capacity
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Open access

Eligible bookings made to midwifery
teams:
N=1,880

Randomised to MCC (4:5)
N=835

Cohort participant
Minimum ~39%: N=326
Maximum 75%: N=626

Randomised to standard care (4:5)
N=1,045

Cohort participant
Minimum 39%: N=408
Maximum 75%: N=784

Total Sample Size:
Minimum: N= 734 (326:408)

Maximum: N=1,410 (626:784)

Figure 1
MCC, midwife-led continuity of care.

to the MCC service, the 2019/2020 eligible pregnant
population within the intervention areas and the ability
to manage the random allocation service by midwifery
administrators (see figure 1). If/when the MCC teams
reach their maximum caseload capacity, randomisation
will be manually paused and women will automatically
receive standard care. Randomisation will recommence
when MCC capacity becomes available. This approach
provides a pragmatic solution to caseload management
while preserving the function of minimisation. Women
who receive standard care during paused randomisation
will not be included in the trial.

Blinding

Researchers will be blind to allocation although the stat-
istician may become aware of treatment allocation due
to the unequal allocation ratio. Participants and those
involved in administration or delivery of MCC or stan-
dard care will not be blind.

Participants

Internal pilot

Anonymised data on all randomised women will be used
to assess the feasibility of the internal pilot. However, to
be included in the RCT, all eligibility criteria for the RCT
(below) will be required.

Flowchart of the eligible pregnant population and study sample (based on 2019/2020 pregnancy and cohort data).

Randomised controlled trial

All women booked to give birth at the Bradford Teaching
Hospitals NHS Foundation Trust are invited to participate
in BiBBS or BiB4All cohort studies during pregnancy. All
women who have consented to take part in one of these
BiB cohort studies, and who have been randomised to
receive MCC or standard care, will be trial participants.

Eligibility criteria for trial

Inclusion

» Are randomised to receive either MCC or standard
care.

» Consented to take partin the BiBBS or BiB4All cohort
studies.

Exclusion

» Have pregnancy loss
gestation.

» Are found to be have been >29 weeks gestation at
randomisation.

» Move outside of the geographical remit of the care
teams following randomisation, but prior to care
commencing.

» Were not randomised to MCC or standard care (i.e.,
if they were allocated their midwifery care during a
randomisation pause).

or termination<24 weeks
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» Withdraw consent for their research data to be used
for the evaluation, before analysis commences.

Process evaluation

Fidelity to the model will be assessed using routinely
collected midwifery data for the trial participants. Up
to 30women receiving MCC care will also be invited to
take part in in-depth interviews. Women will be sampled
based on the level of continuity they received during
labour and birth: 10 who received care from their named
MCC midwife, 10 who received care from a member of
the MCC team and 10 who received care from hospital
midwives. Wherever possible, purposive sampling will
be used to recruit MCC women from the main ethnic
groups within the local population. To avoid any unnec-
essary distress or burden on women, the process eval-
uation will not include women who have experienced
pregnancy loss, stillbirth or have a baby still receiving
inpatient care.

Interviews will take place between 4 and 20weeks post-
birth. MCC midwives (n=14) and team leaders (n=2) will
be invited by the research team to complete reflective
diaries. Informed consent will be obtained at the start of
each reflective diary that is completed.

Eligibility criteria for process evaluation

Women

Inclusion

» Received MCC care.

» Had a live birth between 4 and 20 weeks before
recruitment.

» Have completed a ‘consent to contact’ form (to
confirm the research team can get in touch with
them).

» Consented to participate in an interview.

» Speak a language accessible to the research team (eg,
English, Urdu).

Exclusion

» If their infant is receiving care/treatment in hospital
during the recruitment window.

» Have a pregnancy loss.

» Have a stillbirth/infant death.

Midwives

Inclusion

» Have delivered MCC for >9 months

» Consent to complete reflective diaries.

Recruitment process

RCT

Once women have been recruited into a BiB cohort, the
research team will be able to access and link mother and
child’s routine health and education data for research
and evaluation purposes (i.e., no further consent is
needed for the trial). More details relating to the consent
procedures within the cohort studies can be found in the
published study protocols.'" '

Process evaluation

Women

Consent to contact will be obtained by the woman’s
midwife who will also give women the participant infor-
mation sheet. The research team will then contact the
women to confirm eligibility, and arrange a time and
preferred location (online/in-person) for the interview.
Informed consent will be taken before the interview
commences.

Midwives

Midwives will be approached and invited to take part
by midwifery team leaders. Team leaders will provide
all eligible midwives with an information sheet, and
informed consent will be taken online at the start of each
reflective diary.

Outcomes
Trial internal pilot
The randomisation process will be reviewed on pilot
completion using anonymised cumulative trial moni-
toring data to determine the feasibility of using the rando-
misation process within usual care for the main trial. The
progression criteria for the pilot are ‘RAG rated’ (red/
stop, amber/amend, green/go) as follows:

» The number of women randomised relative to the
total number eligible for randomisation: green (90%—
100%); amber (80%-90%) and red (<80%).

» The allocation ratio of 4:5 allows the MCC teams to
fill their caseload: green (90%-100%); amber (70%—
90%); and red (<70%).

Randomised Controlled Trial

Outcome data will be obtained from linked routine
health data in the BiB cohorts at trial end (see figure 2 for
specific outcome data collection time points). The selec-
tion of the primary outcomes used a pragmatic approach
based on: the pre-determined sample size of the service;
the power to detect a change (see table 1) and the clinical
relevance as perceived by local midwifery services. The
midwifery service were keen to have one primary outcome
relating to birth, and one relating to mental health. The
only birth outcome that was significant in the Cochrane
review that the fixed sample size in this study was powered
to detect was spontaneous vaginal delivery (table 1). The
selection of postnatal depression at 6-10 weeks as the
primary outcome was based on advice from the perinatal
mental health service in Bradford who noted that early
detection was likely to reduce the severity of symptoms
throughout the postnatal period and therefore have high
clinical impact.

Independent primary outcomes: women

» Spontaneous vaginal delivery using maternity service
health records.

» Maternal depression measured at 6-10 weeks post-
natally using the eight-item Patient Health Question-
naire (PHQ—S).7
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—————————————— Weeks
8 10 12 24 26 28
Outcomes
Effectiveness evaluation
Spontaneous vaginal delivery
Mental ill health measured with PHQ-8 and GAD-7 tools e
Emergency caesarean birth
Breastfeeding initiation
Identification of poor perinatal mental health by maternity service
Experience of poor mental health in the first 12 months after birth
Enhanced parent-child relationship measured using the MORS-SF
Low birth weight (< 2500g; any gestational age)

@ BiBBS research questionnaires

Maternity electronic health record (EHR) linkage via BiBBS and BiB4AIl
® Health Visitor (HV) EHR linkage via BIBBS and BiB4AIl

GP EHR linkage via BiBBS and BiB4All

Perinatal period

\}7Momhs—— — —— A

32 34 36 38 40 1 2 3 4 8 9 10 u K2

Figure 2 Timepoints of the outcome measurements for the study. BiBBS, Born in Bradford’s Better Start; GAD-7, Generalised
Anxiety Disorder assessment; GP, general practitioner; MORS-SF, Mothers Object Relations Scale.

Secondary outcomes: women

» Incidence of emergency caesarean birth using mater-
nity service health records.

» DBreastfeeding initiation rates using maternity service
health records.

» Detection of perinatal mental health by midwives
using maternity service health records. Coded mater-
nity data will be examined for detection of poor
mental health at any point from time of referral to
discharge using predetermined code lists.

» Maternal anxiety measured using the GAD-7” at 6-10
weeks postnatally.

» Any indication of perinatal mental health difficulties
in the 12 months after birth, identified using health
visiting and GP health records. Coded data will be
examined for detection of perinatal mental health
difficulties using predetermined code lists.

» Parent—child relationship assessed using the MORS-
SF® at 6-10 weeks postnatally.

Secondary outcome, children
Low birth weight (<2500g; any gestational age).

Descriptive data
Demographic information, accessible via the cohort data,
includes age, ethnicity, socioeconomic status (using the

IMD for England and Wales), marital status, housing
and family composition. Ethnicity and socioeconomic
status will be used to complete subanalyses of the primary
outcomes.

Process evaluation

Fidelity to the MCC model will be assessed by considering
the number of midwives employed into the teams, their
average caseload and the level of continuity achieved
within the MCC model overall and separately for ante-
natal, intrapartum and postnatal elements of the model.
Barriers and facilitators to implementation and delivery
from midwives perspectives will be obtained through
reflective diaries. In-depth interviews with women who
received MCC will explore their pregnancy, birth and
postnatal experiences.

Economic evaluation

Using a range of economic evaluation methods (cost
analysis, cost-consequence and cost-effectiveness), we will
examine resource use, costs and health outcomes based
on access to health services by parents via the cohorts.
We will present data on health-related resource use and
postnatal outcomes (including the detection of mental
health events) for both intervention and control groups.
The primary aim of the economic evaluation will be to

Table 1 Disjunctive power to detect varying minimum important clinical differences (MICD) and sample sizes.
Outcome N (total) N (MCC) N (SC) Mean (SD) or % (MCC) Mean (SD) or % (SC) Difference Power (%)*
PHQ-8 734 326 408 5 (4.4) 7 (4.4) 2 99.9
1410 626 784 5 (4.4) 7 (4.4) 2 100
734 326 408 6 (4.4) 7 (4.4) 1 79.2
1410 626 784 6 (4.4) 7 (4.4) 1 97.8
Spontaneous 734 326 408 70.6 65.8 4.8 20.2
vl 1410 626 784 706 65.8 48 375
delivery
734 326 408 72 65 7 41.6
1410 626 784 72 65 7 65.0
734 326 408 73 65 8 53.5
1410 626 784 73 65 8 83.8

*Power calculated applying the Bonferroni adjustment (p=0.025).
PHQ-8, Patient Health Questionnaire-8.
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inform commissioners of the potential cost and cost-
effectiveness of MCC and reflect areas where additional
evidence is required before a robust conclusion can be
drawn through value of information methodology.

Power and sample size calculations

The maximum number of women to receive the interven-
tion is predetermined by the capacity of the MCC team
and the duration of funding. Therefore, a pragmatic
approach was taken where the fixed total sample was used
to determine the level of confidence in the trial findings.

The target sample for the overall trial (internal and
main RCT) was calculated based on: eligible pregnancies
(n=1,880) (Bradford Teaching Hospitals NHS Founda-
tion Trust maternity data 1 April 2019 to 31 March 2020,
accessed 2 July 2021); MCC service capacity (n=840); the
proportion of randomised women also in the BiBBS or
BiB4All cohort (estimated at a minimum of 39% and a
maximum of 75%), see table 1.

The fixed sample size is therefore estimated as a
minimum of 734 (39% of 1,880) and a maximum of 1410
(75% of 1,880).

Effect sizes for spontaneous vaginal delivery were taken
from the Cochrane review on continuity of care.” The
effect size for postnatal depression (PHQ-8) was taken
as the minimum clinically important difference of two
points on this scale.” The two primary outcomes are
independent of each other, they are not related and a
significant effect of either outcome will deem the inter-
vention effective. To correct for two primary outcomes,
the Bonferroni adjustment (p<0.025) has been applied to
the power calculations.

The calculations show that, with a maximum fixed
sample of 1,410, we will have 84% power to detect a
difference of 8% in vaginal delivery, and 100% power to
detect a change of two points in the PHQ-8 score. Calcu-
lations for other sample sizes and effect sizes can be seen
in table 1.

ANALYSIS

The statistical analysis plan will be developed before the
end of recruitment and will be reviewed and signed off
by the study governance team. It will consider neces-
sary adjustments for the inclusion of two independent
primary outcomes, and of any changes to allocation ratio
that occur after the internal pilot.

Internal pilot

Descriptive statistics will determine whether the antici-
pated number of women were randomised and the allo-
cation ratio appropriate.

Data from eligible participants will be used as a part of
the full trial data set if no substantial design changes are
required.'® The decision as to whether the internal pilot
data will be used will be made by the study governance
team.

Effectiveness evaluation

Analyses will be fully described in the statistical anal-
ysis plan. In summary, ITT analyses using appropriate
quantitative methods will be performed for the primary
and secondary outcomes. Subgroup analyses will deter-
mine whether any outcomes vary by dosage with consid-
eration of the levels of continuity received by women.
Mediation and moderator analyses will allow consider-
ation of inequalities including socioeconomic status and
ethnicity to establish for whom the intervention works
best.

Plans for dealing with missing data will be set out in
the analysis plan and handled consistently. Where stan-
dardised questionnaires are used, the developer’s guid-
ance on handling missing data will be used.

Process evaluation

A mixed-method approach will assess fidelity of the
model using descriptive statistics for quantitative data and
thematic analysis, utilising a ‘realist method’ for qualita-
tive data.

Descriptive statistics will describe the fidelity of delivery
of the MCC model based on the number of midwives
employed and the average caseload of each midwife. The
proportion of continuity experienced for women during
the antenatal, intrapartum and postnatal periods will be
calculated using the number of appointments delivered
by MCC. For standard care, the total number of midwives
seen and the number of appointments received will be
calculated.

Qualitative data will describe the experiences of
women, and the barriers and enablers of MCC delivery
by midwives. Data will be coded using a hybrid process
of inductive and deductive thematic analysis incorpo-
rating aspects of grounded theory such as iterative data
generation, analysis and constant comparative analysis to
enhance the rigour of the analysis.”

Economic analysis

We will seek to apply a range of economic evaluation
methods using service cost, resource use, health outcome
and health-related quality of life at 1year postnatal data.
These data will be obtained from the linked routine
health record for cohort participants and information
collected by implementation staff. Information captured
at any point between referral to midwifery and up to 1
year following birth will be included in analyses.

The methods applied will include costing of the MCC
team compared with wusual care, cost-minimisation
(exploring the comparative resource use of the two
treatments), cost-consequence (comparing the respec-
tive costs to the primary and secondary outcomes) and
cost-effectiveness (comparing the respective cost to the
primary mental health outcome measure, i.e., GAD-7).
We will further explore the potential to map GAD-7 to
a generic measure of health and value of information
analysis.
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Patient and public involvement

The approach to randomisation within practice was
discussed and planned with MCC team leaders, midwives
and administrators. Key outcomes for the trial and
process evaluation were also co-produced with the
midwifery service to ensure their direct applicability to
their future service design and planning. Local families
were consulted on the study design through an existing
Community Research Advisory Group within BiB. This
group will remain involved throughout the study and will
help to interpret and disseminate research findings for
the public and participants.

Research ethics approval

This study involves human participants. Ethical approvals
have been obtained as follows for the different elements
of this study: the use of cohort data for cost/effective-
ness intervention evaluation (BiBBS: 15/YH/0455 and
BiB4All: 17/YH/0202); randomisation in midwifery
practice—BiBBS substudy (amendment 12, 20 October
2021); process evaluation (reference: 22/YH/0072).
The sponsor for all elements of this study is Bradford
Teaching Hospitals NHS Foundation Trust. Participants
gave informed consent to participate in the study before
taking part.

Ethics and governance
The RCT is evaluating an intervention delivered as a part
of standard practice, with data collected through existing
cohort processes with no additional burden to partici-
pants. We do not anticipate any adverse events or harms
relating to the study.

The process evaluation may include discussion of topics
that women may find distressing, and/or may result in
disclosure of safeguarding concerns. Women will be
informed that they do not have to answer any questions
they do not want to, and can stop the interview at any
time. Any safeguarding concerns will be managed via
existing Bradford Teaching Hospitals NHS Foundation
Trust policies, and the consent form is explicit that the
researcher will follow Bradford Teaching Hospitals NHS
Foundation Trust safeguarding policy and as such may
have to break confidentiality if any safeguarding concerns
are disclosed.

This study does not have a Trial Steering Committee
or Data Monitoring committee per se; study procedures,
design and data are governed by, and answerable to, Better
Start Bradford Innovation Hub programme management
group (including lay members), the Better Start Bradford
Innovation Hub International Scientific Advisory Group;
the BiB executive group, as well as the sponsor and regu-
latory bodies. Auditing of the randomisation process will
be regular undertaken by the study team, auditing of the
trial may be undertaken by the study sponsor.

Protocol amendments
Any important protocol changes (e.g., as a consequence
of the internal pilot) will be agreed by the management

team, submitted as an ethics amendment to the study
REC, and will be updated on the trial registry.

Dissemination

Findings will be published in peer-reviewed journals and
presented at relevant conferences. Policy briefings will be
collated for local services, commissioners and national
policy makers. Summary findings for the public and
participants will be co-produced with our Community
Research Advisory Group who will also advise on the most
appropriate modes of dissemination (e.g., videos, social
media, newsletters and local press channels).

Data management

All cohort data will be linked, cleaned, quality checked
and pseudonymised by the central BiB data team using
existing data management procedures described in the
BiBBS study protocol'” before being shared with the
research team. Patient data will be handled in accordance
with relevant data regulations (e.g, the General Data
Protection Regulation (GDPR; 2018)'® and the ‘Confi-
dentiality: NHS Code of Practice’."

Interview recordings will be undertaken on encrypted
devices, uploaded to a restricted-access folder on the
secure NHS network and the original recording deleted
immediately. The consent component will be separated
from the rest of the recording and stored in a separate
restricted-access folder, accessible only by the study team.
The anonymised recordings will be transcribed using
an external company with a pre-existing confidentiality
agreement. The original recordings will be deleted from
the NHS network following analysis.

Data statement

BiB data are available via a managed open access proce-
dure. Guidance for Collaborators is here: https://
borninbradford.nhs.uk/research/guidance-for-collab-
orators/. Data Dictionaries are available here https://
borninbradford.github.io/datadict/ and here: https://
borninbradford.github.io/datadict/bibbs/. The ‘Expres-
sion of Interest’ form is available here: https://bornin-
bradford.nhs.uk/wp-content/uploads/BiB_Eol_v3.1_10.
05.21.doc. Please send this completed form to bornin-
bradford@bthft.nhs.uk. Proposals are reviewed monthly
by the BiB Executive Group. A data sharing contract and
agreement will be needed: https://borninbradford.nhs.
uk/wp-content/uploads/BIHR-Data-Sharing-Contract.
docx and https://borninbradford.nhs.uk/wp-content/
uploads/BIHR-Data-Sharing-Agreement.docx.

Trial status

To date (17 January 2023), 411 participants have been
randomised. Itis not yet possible to report on the number
also in the BiB cohorts.

Author affiliations

'Bradford Teaching Hospitals NHS Foundation Trust, Bradford, UK
2Health Sciences, University of York, York, UK

%Centre for Health Economics, University of York, York, UK

8

Willan K, et al. BMJ Open 2023;13:072415. doi:10.1136/bmjopen-2023-072415

“ybuAdoo Aq parosioid 1sanb Aq £20z ‘T loquiadag uo jwod fwg-uadolwq//:dny wolj papeojumoq ‘€202 JOqWSAON £2 U0 §TH2Z/0-£20z-uadolwag/osTT 0T St paysiignd 1say :uado NG


https://borninbradford.nhs.uk/research/guidance-for-collaborators/
https://borninbradford.nhs.uk/research/guidance-for-collaborators/
https://borninbradford.nhs.uk/research/guidance-for-collaborators/
https://borninbradford.github.io/datadict/
https://borninbradford.github.io/datadict/
https://borninbradford.github.io/datadict/bibbs/
https://borninbradford.github.io/datadict/bibbs/
https://borninbradford.nhs.uk/wp-content/uploads/BiB_EoI_v3.1_10.05.21.doc
https://borninbradford.nhs.uk/wp-content/uploads/BiB_EoI_v3.1_10.05.21.doc
https://borninbradford.nhs.uk/wp-content/uploads/BiB_EoI_v3.1_10.05.21.doc
https://borninbradford.nhs.uk/wp-content/uploads/BIHR-Data-Sharing-Contract.docx
https://borninbradford.nhs.uk/wp-content/uploads/BIHR-Data-Sharing-Contract.docx
https://borninbradford.nhs.uk/wp-content/uploads/BIHR-Data-Sharing-Contract.docx
https://borninbradford.nhs.uk/wp-content/uploads/BIHR-Data-Sharing-Agreement.docx
https://borninbradford.nhs.uk/wp-content/uploads/BIHR-Data-Sharing-Agreement.docx
http://bmjopen.bmj.com/

Contributors KW was involved in the conception of this evaluation, has been part
of the evaluation development as well as being the lead author of the manuscript.
RHM was involved in the development of the process evaluation element of this
study and has been assisting with the writing up of this manuscript. GS was
involved in the statistics of the piece, assisting the team with the necessary
sample size calculations. SA was involved in the conception of this evaluation and
has been involved in all elements of evaluation development. MB was involved

in the conception of this evaluation, has been involved at all stages of evaluation
development and has been involved in writing this manuscript. TB was involved

in the conception of this evaluation, has been involved at all stages of evaluation
development and has been involved in writing this manuscript. SLB has been
involved in the conception and evaluation design of this evaluation. GR, SH and

DH have been involved in shaping, designing and understanding the feasibility of
conducting an economic analysis evaluation as part of this work. JW contributed
to study design and manuscript revisions. JD has been involved in the conception
of this evaluation, has been involved in all elements of evaluation development and
has been involved in writing this manuscript. Al authors edited the final manuscript
and are happy to be accountable for this piece.

Funding This work was supported by Better Start Bradford programme
commissioned by The National Lottery Community Fund; Reducing Inequalities in
City programme, commissioned by Bradford and Craven District CCG, grant number:
N/A. This study is part-funded with in kind support provided by the NIHR Applied
Research Collaboration Yorkshire and Humber (ARC-YH; NIHR award identifier:
200166). The views expressed are those of the author(s) and not necessarily those
of the NIHR or the Department of Health and Social Care.

Competing interests Yes, there are competing interests for one or more authors
and | have provided a Competing Interests statement in my manuscript and in the
box.

Patient and public involvement Patients and/or the public were involved in the
design, or conduct, or reporting or dissemination plans of this research. Refer to the
Methods section for further details.

Patient consent for publication Not required.
Provenance and peer review Not commissioned; externally peer reviewed.

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 iDs

Rachael H Moss http://orcid.org/0000-0002-3015-7768
Sarah Louise Blower http://orcid.org/0000-0002-9168-9995
Sebastian Hinde http://orcid.org/0000-0002-7117-4142
John Wright http://orcid.org/0000-0001-9572-7293

Josie Dickerson http://orcid.org/0000-0003-0121-3406

REFERENCES
1 NHS. Improving outcomes of maternity services in England. A
five year forward view for maternity care. In: Better Births. 2017.

Available: https://www.england.nhs.uk/wp-content/uploads/2016/02/
national-maternity-review-report.pdf [accessed Apr 2022].

Prady SL, Endacott C, Dickerson J, et al. Inequalities in the
identification and management of common mental disorders in

the perinatal period: an equity focused re-analysis of a systematic
review. PLoS One 2021;16:e0248631.

NHS. Continuity of Carer. Available: https://www.england.nhs.
uk/mat-transformation/impleme nting-better-births/continuity-
of-carer/#:~:text=The%20continuity %200f%20carer%20model
,midwifery%20team %20throughout%20their%20pregnancy
[Accessed 16 Aug 2022].

The Royal college of midwives. In: Position Statement Midwifery
Continuity of Carer (MCOC). 2018. Available: https://www.rcm.org.
uk/media/2946/midwifery-continuity-of-carer-mcoc.pdf [accessed 16
Aug 2022].

Sandall J, Soltani H, Gates S, et al. Midwife-led continuity models
versus other models of care for childbearing women. Cochrane
Database Syst Rev 2016;4.

Dharni N, Essex H, Bryant MJ, et al. The key components of a
successful model of Midwifery-led continuity of carer, without
continuity at birth: findings from a qualitative implementation
evaluation. BMC Pregnancy Childbirth 2021;21:205.

Kroenke K, Strine TW, Spitzer RL, et al. The PHQ-8 as a measure

of current depression in the general population. J Affect Disord
2009;114:163-73.

Oates J, Gervai J, Danis |, et al. Validation of the mothers’ object
relations scales short-form (MORS-SF). Int J Prenat Perinat Psychol
Med 2018;33:38-50.

Loéwe B, Decker O, Miiller S, et al. Validation and standardization

of the generalized anxiety disorder Screener (GAD-7) in the general
population. Med Care 2008;46:266-74.

Bib4All. 2023. Available: https://borninbradford.nhs.uk/what-we-do/
cohort-studies/born-in-bradford [Accessed 11 Oct 2022].

Dickerson J, Bird PK, McEachan RRC, et al. Born in Bradford’s better
start: an experimental birth cohort study to evaluate the impact of
early life interventions. BMC Public Health 2016;15:711. 10.1186/
$12889-016-3318-0 Available: https://doi.org/10.11

Better Start Bradford, . 2023Available: https://www.
betterstartbradford.org.uk [Accessed 15 Oct 2022].

Reducing inequalities in communities. 2023. Available: Https://Www.
Bradfordcravenccg.Nhs.UK/Ccg-information/strategy-and-plans/
Ric/)

Saghaei M, Saghaei S. Implementation of an open-source
customizable Minimization program for allocation of patients

to parallel groups in clinical trials. JBISE 2011;04:734-9.
10.4236/jbise.2011.411090 Available: https://doi.10.4236/
jbise.2011.411090

Babi Network. 2023. Available: https://www.babinetwork.co.uk
[Accessed 10 Oct 2022].

Altman DG. Avoiding bias in trials in which allocation ratio is varied. J
R Soc Med 2018;111:143-4.

Braun V, Clarke V. Using thematic analysis in psychology. Qualitative
Research in Psychology 2006;3:77-101.

Data protection. Information Commissioner’s office. 2022. Available:
https://ico.org.uk/for-organisations/guide-to-data-protection/
introduction-to-dpa-2018/some-basic- concepts/. Date accessed
01/12/2022

Confidentiality. NHS code of practice. 2003. Available: https://assets.
publishing.service.gov.uk/government/uploads/system/uploads/
attachment_data/file/200146/Confidentiality_- NHS_Code_of
Practice.pdf [Accessed 25 Nov 2022].

Willan K, et al. BMJ Open 2023;13:072415. doi:10.1136/bmjopen-2023-072415

“ybuAdoo Aq parosioid 1sanb Aq £20z ‘T loquiadag uo jwod fwg-uadolwq//:dny wolj papeojumoq ‘€202 JOqWSAON £2 U0 §TH2Z/0-£20z-uadolwag/osTT 0T St paysiignd 1say :uado NG


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-3015-7768
http://orcid.org/0000-0002-9168-9995
http://orcid.org/0000-0002-7117-4142
http://orcid.org/0000-0001-9572-7293
http://orcid.org/0000-0003-0121-3406
https://www.england.nhs.uk/wp-content/uploads/2016/02/national-maternity-review-report.pdf
https://www.england.nhs.uk/wp-content/uploads/2016/02/national-maternity-review-report.pdf
http://dx.doi.org/10.1371/journal.pone.0248631
https://www.england.nhs.uk/mat-transformation/impleme%20nting-better-births/continuity-of-carer/#:~:text=The%20continuity%20of%20carer%20model%20,midwifery%20team%20throughout%20their%20pregnancy
https://www.england.nhs.uk/mat-transformation/impleme%20nting-better-births/continuity-of-carer/#:~:text=The%20continuity%20of%20carer%20model%20,midwifery%20team%20throughout%20their%20pregnancy
https://www.england.nhs.uk/mat-transformation/impleme%20nting-better-births/continuity-of-carer/#:~:text=The%20continuity%20of%20carer%20model%20,midwifery%20team%20throughout%20their%20pregnancy
https://www.england.nhs.uk/mat-transformation/impleme%20nting-better-births/continuity-of-carer/#:~:text=The%20continuity%20of%20carer%20model%20,midwifery%20team%20throughout%20their%20pregnancy
https://www.rcm.org.uk/media/2946/midwifery-continuity-of-carer-mcoc.pdf
https://www.rcm.org.uk/media/2946/midwifery-continuity-of-carer-mcoc.pdf
http://dx.doi.org/10.1002/14651858.CD004667.pub5
http://dx.doi.org/10.1002/14651858.CD004667.pub5
http://dx.doi.org/10.1186/s12884-021-03671-2
http://dx.doi.org/10.1016/j.jad.2008.06.026
http://dx.doi.org/10.1097/MLR.0b013e318160d093
https://borninbradford.nhs.uk/what-we-do/cohort-studies/born-in-bradford
https://borninbradford.nhs.uk/what-we-do/cohort-studies/born-in-bradford
http://dx.doi.org/10.1186/s12889-016-3318-0
https://doi.org/10.11
https://www.betterstartbradford.org.uk
https://www.betterstartbradford.org.uk
Https://Www.Bradfordcravenccg.Nhs.UK/Ccg-information/strategy-and-plans/Ric/)
Https://Www.Bradfordcravenccg.Nhs.UK/Ccg-information/strategy-and-plans/Ric/)
Https://Www.Bradfordcravenccg.Nhs.UK/Ccg-information/strategy-and-plans/Ric/)
http://dx.doi.org/10.4236/jbise.2011.411090
https://doi.10.4236/%20jbise.2011.411090
https://doi.10.4236/%20jbise.2011.411090
https://www.babinetwork.co.uk
http://dx.doi.org/10.1177/0141076818764320
http://dx.doi.org/10.1177/0141076818764320
http://dx.doi.org/10.1191/1478088706qp063oa
http://dx.doi.org/10.1191/1478088706qp063oa
https://ico.org.uk/for-organisations/guide-to-data-protection/introduction-to-dpa-2018/some-basic-%20concepts/.%20Date%20accessed%2001/12/2022
https://ico.org.uk/for-organisations/guide-to-data-protection/introduction-to-dpa-2018/some-basic-%20concepts/.%20Date%20accessed%2001/12/2022
https://ico.org.uk/for-organisations/guide-to-data-protection/introduction-to-dpa-2018/some-basic-%20concepts/.%20Date%20accessed%2001/12/2022
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/200146/Confidentiality_-_NHS_Code_of_Practice.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/200146/Confidentiality_-_NHS_Code_of_Practice.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/200146/Confidentiality_-_NHS_Code_of_Practice.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/200146/Confidentiality_-_NHS_Code_of_Practice.pdf
http://bmjopen.bmj.com/

	Effectiveness of a midwife-­led continuity of care model on birth outcomes and maternal mental health in vulnerable women: study protocol for a randomised controlled trial with an internal pilot, process evaluation and economic analysis
	Abstract
	Introduction﻿﻿
	Background and rationale
	Aims, objectives and research questions
	Aim
	Objectives
	Research questions


	Methods and analysis
	Study design
	Study setting
	Intervention
	Trial randomisation and allocation
	Blinding
	Participants
	Internal pilot
	Randomised controlled trial

	Eligibility criteria for trial
	Inclusion
	Exclusion
	Process evaluation

	Eligibility criteria for process evaluation
	Women
	Inclusion
	Exclusion

	Midwives
	Inclusion


	Recruitment process
	RCT

	Process evaluation
	Women
	Midwives

	Outcomes
	Trial internal pilot
	Randomised Controlled Trial

	Independent primary outcomes: women
	Secondary outcomes: women
	Secondary outcome, children
	Descriptive data
	Process evaluation
	Economic evaluation
	Power and sample size calculations

	Analysis
	Internal pilot
	Effectiveness evaluation
	Process evaluation
	Economic analysis
	Patient and public involvement
	Research ethics approval
	Ethics and governance
	Protocol amendments
	Dissemination
	Data management
	Data statement
	Trial status

	References


