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ABSTRACT

Introduction Research into what constitutes the best
and most effective care for women with an acute severe
postpartum mental disorder is lacking. The effectiveness
and cost-effectiveness of psychiatric mother and baby
units (MBUS) has not been investigated systematically and
there has been no direct comparison of the outcomes of
mothers and infants admitted to these units, compared
with those accessing generic acute psychiatric wards or
crisis resolution teams (CRTs). Our primary hypothesis is
that women with an acute psychiatric disorder, in the first
year after giving birth, admitted to MBUs are significantly
less likely to be readmitted to acute care (an MBU, CRTs or
generic acute ward) in the year following discharge than
women admitted to generic acute wards or cared for by
CRTs.

Methods and analysis Quasi-experimental study of
women accessing different types of acute psychiatric
services in the first year after childbirth. Analysis of the
primary outcome will be compared across the three
service types, at 1-year postdischarge. Cost-effectiveness
will be compared across the three service types, at
1-month and 1-year postdischarge; explored in terms of
quality-adjusted life years. Secondary outcomes include
unmet needs, service satisfaction, maternal adjustment,
quality of mother—infant interaction. Outcomes will

be analysed using propensity scoring to account for
systematic differences between MBU and non-MBU
participants. Analyses will take place separately within
strata, defined by the propensity score, and estimates
pooled to produce an average treatment effect with
weights to account for cohort attrition.

Ethics and dissemination The study has National Health
Service (NHS) Ethics Approval and NHS Trust Research

Strengths and limitations of this study
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» Women with lived experience of acute postnatal
mental disorders have advocated a study of this kind
for a number of years, and a lived experience group
informed the development of this study.

» This study will be the first study to provide evidence
on the relative effectiveness and cost-effectiveness
of mother and baby units, generic acute psychiatric
wards and crisis resolution teams.

» A randomised controlled trial study design was not
possible due to the large geographical inequity in
service provision leading to logistical challenges for
randomisation, ethical difficulties in asking women
for consent to randomisation when acutely dis-
tressed and ill, and strong service preferences of
staff, women and families.

and Development approvals. The study has produced
protocols on safeguarding maternal/child welfare. With
input from our lived experience group, we have developed
a dissemination strategy for academics/policy-makers/
public.

INTRODUCTION

Severe postpartum psychiatric disorders are
among the most challenging to treat as they
are rapid in onset, can deteriorate quickly and
are a leading cause of maternal death from
suicide.! These disorders may also be associ-
ated with deficits in caring for the newborn
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baby and disruptions in the mother—baby relationship.'™
Over the longer term, the children of mothers admitted
to inpatient psychiatric services may develop a range of
health, developmental and mental health concerns.*
A recent examination of the costs of perinatal mental
health problems indicates that the greatest costs relate to
adverse child outcomes.”

Severe postpartum episodes (which include puer-
peral psychosis, severe depression or a relapse of bipolar
disorder)1 6 require acute care which, in most countries,
usually means hospital admission,’ either in psychi-
atric mother and baby units (MBUs; available in some
parts of Europe, Asia, North America and Australia) or
generic inpatient wards. MBUs admit mothers and babies
together so that mothers can spend time with their baby
as their mental state improves and, potentially, receive
help for any difficulties in the mother—infant relation-
ship.”® Such units are not, however, available everywhere
internationally’ and data on effectiveness and cost-effec-
tiveness are lacking. In the UK, MBUs are not equally
distributed geographically, although this is gradually
changing with recent new funding.'” The UK National
Institute for Health and Care Excellence (NICE) and the
Royal College of Psychiatrists recommend that women
who develop severe postpartum disorders should be
cared for in specialist psychiatric MBUs but evidence to
inform commissioning of services on effectiveness and
cost-effectiveness is lacking.

Historically, including at the time of recruitment to
this study, women in the UK with acute postnatal illnesses
could be admitted to generic acute wards, either because
access to an MBU was not possible because of geograph-
ical distance or a lack of available beds; such admissions
necessitate separation from the baby. Alternatively, women
could be cared for at home by intensive home treatment
teams, also known as crisis resolution teams (CRTs). CRTs
care for people who do not require detention under the
Mental Health Act but who are experiencing an acute
psychiatric episode that would otherwise require hospi-
talisation. Such teams became available in all National
Health Service (NHS) Trusts in England by 2005 and,
depending on need, staff can visit service users in their
homes daily to avoid acute admission."' ' CRTs treat the
mother in her own home and the baby can often remain
with her and with her partner or other sources of support.

Research into what constitutes the best and most effec-
tive care for women with an acute severe postpartum
mental disorder is lacking. The effectiveness and cost-ef-
fectiveness of MBUs has not been investigated systemat-
ically.”® Several studies of MBU admissions describe the
clinical and parenting outcomes of mothers'*™’; two
studies report improvements in mother—infant interac-
tions before and after participation in specific mother—
infant video feedback interventions,” > although such
before and after designs did not randomise mothers or
use a control group comparison. Given limited resources
and significant costs of specialist care services, there
remains a pressing need for high-quality evidence of

the clinical and cost-effectiveness of MBU admission for
mothers and infants compared with generic acute wards
or CRT services."”

Comparison of clinical interventions should be
undertaken using a randomised controlled trial design.
However, in this population, it is not considered ethical
or practical to randomise women, in part because of the
large distances many women would need to travel for
admission to an MBU leading to logistical challenges for
randomisation, ethical difficulties in asking women for
consent to randomisation when acutely distressed and ill
and because of strong preferences of staff, service users
and families.”" Therefore, we have designed a quasi-ex-
perimental cohort study of women accessing different
types of acute psychiatric services within the first year
after birth, comparing women’s outcomes to determine
clinical effectiveness and cost-effectiveness of MBUs with
generic acute wards and CRTs.

OBJECTIVES
Our primary objective is to test the hypothesis that women
with an acute psychiatric disorder, in the first year after
giving birth, who are admitted to MBUs are significantly
less likely to be readmitted to acute care (MBU, CRT or
generic acute ward) in the year following discharge from
acute care compared with those admitted to generic acute
wards or under the care of CRTs.

We also hypothesise that admission to MBUs will be
cost-effective compared with admission to generic wards or
CRTs for the period between index admission to 1-month
postdischarge, and for the period from discharge from
index admission to l-year postdischarge.

We are also testing the following secondary hypotheses:

Women with an acute psychiatric disorder, in the first
year after giving birth, admitted to an MBU
a. Will have significantly fewer unmet health and social

care needs I-month postdischarge than those admitted
to generic acute wards or under CRTs.

b. Will report significantly higher levels of service satis-
faction I-month postdischarge than those admitted to
generic acute wards or under CRTs.

c. Will have better maternal adjustment I-month postdis-
charge than those admitted to generic acute wards or
under CRTs.

d. Will be significantly more sensitive and less unrespon-
sive when interacting with their babies 1-month post-
discharge than those admitted to generic acute wards;
similarly, their babies will be more cooperative and less
passive.

e. Will be more likely to retain custody of their child than
those admitted to generic acute wards or under CRTs
in the year following discharge from acute care.

METHODS
Strengthening the Reporting of Observational Studies in
Epidemiology reporting requirements for observational
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research have been followed (see online supplementary
material).

Design
The study is a quasi-experimental cohort study embedded
within existing service matrices.

Service definitions

MBUs are defined here as units, with at least four beds
and separate from other inpatient units, which provide
specialised psychiatric care for both mother and baby
where the mother has an acute perinatal psychiatric
episode.”' # Acute wards are defined as psychiatric wards
that administratively record people receiving care as an
inpatient admission, and which provide daily medical
cover. CRTs are defined as intensive home treatment
mental health teams that manage people in acute crises;
the model of care includes rapid response, out of office
hours multidisciplinary care.” To ensure CRT treatment
is available in study recruitment areas, CRTs have to be
able to see people in mental health crises intensively
(daily) where necessary; staff have to be available over an
extended period (at least 12hours a day) and the service
has to have a specific crisis case load.

Patient involvement

Alived experience group set up at the time of earlier pilot
work (RP-DG-1108-10012) contributed to the writing of
the grant proposal and the study design; the primary and
secondary outcomes of importance to them; assisted in
ensuring that data collection tools were accessible and
comprehensible; these tools were then piloted in 21
women.

The lived experience group includes women (and their
partners) recruited to represent the broadest possible
spectrum of experience of perinatal mental health
services. The group includes women who have experi-
enced treatment in psychiatric wards, CRTs, commu-
nity mental health services and MBUs. This group will
continue to meet regularly throughout the duration of
the study to advise on the execution and dissemination
activities of the study.

Study sample

Three cohorts of women with acute psychiatric disorders
in the first year after childbirth, admitted to psychiatric
MBUs, generic acute wards or CRTs are being recruited
from mental healthcare provider organisations (Mental
Health Trusts in England and Health Boards in Wales),
selected to ensure diversity of urbanicity/rurality and
access to MBUs. Women are eligible for the study if they
used at least one acute service (MBUs, CRTs, generic
acute wards), or any combination of all three, during the
first year after childbirth.

Inclusion criteria

» Women with psychiatric disorders needing acute care
in the first year after childbirth admitted to psychi-
atric MBUs, generic acute wards or CRTs.

» Women who have capacity to consent at the point of
recruitment (at the point of or after discharge).
There are no diagnostic or language restrictions; we
use an interpreter to conduct the research interview in
instances where women meet the inclusion criteria but do
not speak English.

Exclusion criteria

» Women using an acute service ‘prophylactically’ (e,
for close monitoring in high-risk cases or for statutory
parenting assessments ie, not for acute psychiatric
disorder).

» Women whose baby is permanently removed from
their care prior to the admission.

» Women without capacity to consent at the point of
recruitment.

In order to assess the representativeness of our study
sample, we sought to obtain Section 251 approval to collect
a minimum dataset— on readmissions, number of inpa-
tient and CRT days, Health of the Nation Outcome Scale,
Mental Health Act status and age and ethnicity— from
clinical records of all women admitted to each type of
service for acute perinatal psychiatric disorders. Unfortu-
nately, our Section 251 application was not approved. It
may, however, be possible for us to capture some of this
data on the overall MBU population, from national audit
data; we are not aware of any such audit data for the other
acute care services.

Recruitment method and study procedures

Our  recruitment methods  were  successfully
piloted in a National Institute for Health Research
(NIHR) programme development grant (RP-DG-1108-
10012) and involve the following: study champions who
are clinicians are identified for each ward, MBU and CRT.
The study champion’s role is to be the named contact
point for routine requests from researchers (every
2-3weeks) regarding any potentially eligible women
admitted to their service. We are also enlisting recruit-
ment support from the regional NIHR Clinical Research
Networks (CRNs), using Clinical Studies Officers that are
based within trusts to help researchers liaise with acute
services to identify eligible women. Engagement of clini-
cians is key to identifying eligible women and, alongside
obtaining CRN support, we are adopting several other
strategies to enhance engagement (see box 1: Engage-
ment activities at participating trusts below).

Postpartum women with capacity (assessed by trust
clinical staff), when under acute care or shortly after
discharge, are asked to agree or decline to be contacted by
a researcher with information about the study. If women
agree to be contacted, researchers establish contact with
them at the point of, or soon after discharge. Researchers
make a maximum of seven attempts to contact each
eligible woman about the study (including calls, texts,
emails and letters). Women are sent an appropriately
worded and formatted participant information sheet and
are given at least 24hours to consider the information

Trevillion K, et al. BMJ Open 2019;9:025906. doi:10.1136/bmjopen-2018-025906
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Box 1

Engagement activities at participating trusts

» Researchers set up meetings with trust staff to provide presenta-
tions on study progress.

» Researchers attend research-specific meetings to keep study
champions and other trust staff engaged in the research.

» Researchers send out regular newsletter and social media updates
on the study.

» Annual stakeholder workshops are held, providing updates on study
progress and continuing professional development lectures from
internationally renowned researchers and clinicians in the field of
mental health (workshops are free for all study champions to attend).

» Continuing professional development workshops and/or lectures are
offered by senior members of the research team.

before deciding whether to take part. If a woman agrees
to participate, the researcher arranges a convenient and
safe place to conduct a face-to-face research interview
at around Il-month postdischarge. Written informed
consent is obtained at the start of the interview, after
establishing the woman has capacity to provide informed
consent, including asking women to give optional addi-
tional consent for researchers to access their case notes
to collect information regarding their index admission
(ie, baseline data) and their outcomes in the year after
discharge, and for a short bmin telephone interview
around l-year postdischarge to collect follow-up informa-
tion on what has happened during the study.

Baseline data refers to the time period when women
are under the care of acute services (ie, MBUs, CRTs and/
or generic acute wards) in the first year after childbirth.
Baseline data are collected at the face-to-face research
interview and retrospectively from clinical case notes,
where women consent to this. Short-term outcome data
refers to the time period from discharge from an MBU,
CRT or generic acute ward to around 1-month postdis-
charge. Short-term outcome data are collected at the face-
to-face research interview. Long-term outcome data refers
to the time period from discharge from an MBU, CRT or
generic acute ward to l-year postdischarge from services.
Long-term outcome data are collected from health and
social care case notes and via a brief telephone interview
with women who have consented to the call. The reason
for drawing on health and social care case note/file data
is to reduce the potential burden on participants and
reduce attrition. See table 1 for a full list of study assess-
ments and data collection time points.

The face-to-face research interview—conducted around
a month after women have been discharged from acute
services—takes up to 3hours and includes assessment of
outcomes for both women and their infants. Home visits
are offered to women (where deemed safe and appro-
priate by clinical teams) so that women do not need to
travel to interviews, and they can complete the interview
over one or two sessions depending on their prefer-
ence. Women with older children who require childcare
to take part are reimbursed for the costs of childcare.
Interpreters are used for women who do not speak the

same language as the researcher and who wish to take
part. Women are offered up to £25 worth of vouchers as a
thank you for taking part; women receive £15 of vouchers
for completing assessments about themselves and an
additional £10 for also completing the baby assessments.

During the face-to-face interview, participants are
asked to nominate a significant other (eg, partner, family
member and close friend) who supported them during
their time under acute services. If a significant other is
identified and consents, he/she is asked to complete a
short 10-15min questionnaire about his/her relationship
with the participant, his/her experiences of caregiving
for the participant and its impact, and items assessing
current distress and mental health status. To facilitate
data collection from significant others, the researchers
offer significant others the chance to complete the ques-
tionnaires online or in paper format, with prepaid enve-
lopes provided. Successful returnees receive £10 shopping
vouchers as a thank you for their contribution.

See image figure 1: Flow of participant diagram which
illustrates the flow of participants through the study,
based on the Consolidated Standards of Reporting Trials
diagram®* and the Quality of Reporting of Observational
Longitudinal Research guidelines.”’

Measures
Table 1 outlines the measures used to collect data at all
study time points, for women and their infants.

Process evaluation

As service provision varies nationally, we are collecting
detailed descriptions of the service components of MBUs,
CRTs and generic acute wards in participating provider
organisations. We have developed a structured Process
Evaluation questionnaire (available on request) guided
by the research literature and via discussions between
researchers and Programme Management Group
members. The questionnaire is structured around three
service component types: interventions, facilities and
staff.

The ‘interventions’ component of the questionnaire
comprises four distinct categories which examine the
availability of specific types of interventions in the service:
(1) psychological, (2) infant—parent relationship support,
(3) support for partners/significant others and (4)
social support. To chart exactly how these interventions
are delivered, the questionnaire distinguishes between
whether the services directly provide the intervention
(ie, by staff within MBU /acute ward/CRT) or indirectly
provide the intervention (ie, by other staff usually from
external organisations, eg, health visitor). The question-
naire also charts the frequency in which interventions are
delivered, defined as either: (1) ‘routinely provided’ (ie,
a standard part of care received by many women) or (2)
‘occasionally provided’ (ie, provided on an ad hoc basis).

The ‘facilities’ and ‘staff” components of the question-
naire capture whether services have: (1) ‘full access’ to
facilities and staff (ie, facilities are included within the

4

Trevillion K, et al. BMJ Open 2019;9:025906. doi:10.1136/bmjopen-2018-025906

“ybuAdoa Aq parosroid 1sanb Aq 6702 Judy 8T uo jwod g uadolwgy/:dny woly papeojumod ‘6T0Z YdIelN £2 U0 906520-8T02-uadolwa/oeTT 0T Se paysignd 1sii :uado cING


http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2018-025906 on 23 March 2019. Downloaded from http://bmjopen.bmj.com/ on 18 April 2019 by guest. Protected by copyright.

7
7,
o
3]
)
© panuniuon
c
) "SISLIO JUBLIND
Q a1 Jo} uoissiwpe 0} dn Buipes| SeouURISWNDJI0 8Y) pue uoissiwpe Buipsosaid sAep ay; ul aJreuuonsanb
o
10BJUOD pUE oSN 891AIBS Buipnioul . ‘poled [eyeunad 8y ul SISHO Uiesy [ejusul & Buimojjoy uoISsIWpPY O}
X aJeo 01 sAkemyied Jo aireuuonsanb (,eyep plooal ased Aq paluswslddns) tuodai-yesg sAemyied palipon
‘(uoissiwpe xapul 0} Joud sieak g Ul S10e1U0D 92IAISS
a1noe Jo ou ‘6s) Aiolsiy [eoipaw pue ouielydAsd snoinaid ‘sisoubelp ourelyoAsd [eoluljo
jua.In9 ‘@ousiadxa Bunualed snoinaid ‘sniels Jeuped ‘@wooul ‘sse|d [e1oos ‘Aloluyle ‘ebe SJ0}OB} [BOIUIID pUB
X X X :Buipnjoul ‘si010e} [BOIUl|9/21ydeIBoWwspoIo0s Uo eiep piodal 8sed pue tleyep uodai-jes olydesbowspoloos
‘dn-moj|o} JeaA- | 1B JuBUI XBPUI BY} JO sniels BuipienbBajes pue ‘pouad abieyosipisod
UlUuOW- | pUB UOISSIWPE X8pul 8y} J0} UdIp|Iyd Jaylo pue (Ss)iueyul jo snieis buipienbajes jueyul jo Aiobered
Arepuoosg X X X uo ‘terep podai-jos Aq pajuswalddns ‘§ejep aJed [BI00S pue ,elep pJodal ase) Buipsenbajes
asns|w
X 1 eyep podal-jes Aq pejusws|ddns ‘,8snsiw [0Yyode pue Bnip uo eyep pJodal asen) |oyoo|e pue Bnig
] eyep podai-yjos Aq pajuswaiddns ‘,ebieyosipisod Jeak ayy asn 82IMIBS 1HD
Arewind X Ul S10BIU0D | YD pue SpJem a1noe oLsusb 1o sng|A O} SUOISSIWPES) UO BIEp PJ0dai 9se)) pue suolssiwpeay
. wejgoid alenss
K1on 0} @19A8S,=f 0} ,Wd|qoId OU,=(Q WOI} PaJel B[EdS Yoed UM |, (S9[eds) surewop g ul 8BS aWwo21INQ
X X ssau||l [elusw aJanss yum ajdoad jo Buluoiouny [B100S pue Yiesy jo 8|eds paled Uelolull)  UoleN aul jo yiesH
,’9|qissod se a|ge||a) pue JUs1SISU0D Sse (9A1108[gns ainjeu ayy ul) sbuiies Alienss
a)ew 0} ‘wes} yoseasal ay) Buowe snsussuod Aq payoeal ale (sa1ou ased 0} paljdde oy uaJp|Iyo
Buisn) ssau|i jo Aenes o sbulyey , 'swoldwAs aienss sso| BuiedIpul S8100S JOMO| Yim O} systi Buipienbeyes
‘gg 01 0 WoJj abuel D] palipoW 8y} U0 $8J00S "Uaip|Iyd 0} Sysii Buipienbajes uo wayl Buipnjoul {(Ov1)
[BUOIIPPE UE 8PN[oUl O} DL 8Ui PAIIPOW B . (SOIlIGeSIP pue Spasu sl ‘A1ajes) 3si puy juswssessy
X [ealuljo pue swa|qoid yiesy [eiuswl s,uosiad e Jo AJlIOASS 8} SOSSOSSE ey 9|eds Wall-/ ploysaiy
suoljusep
X X 1 'uodai-yjes Ag pajuswsalddns ‘,snie1s 10V YieaH [BlUS|\ UO Blep piodal aseD 10V YieaH |elus|n
‘AloAiloadsal ‘0 J0 | JO 8100S B UM
‘. uasqe, Jo uasald, Jayye ase sesuodsal Jey) 0s eLBIIO BulI0ds ay) palipow aAey pue
LOpOosida Xxapul 8y} 10} B}ep piodal ased asn am ‘Apnis siy} 104 ‘ABojowoidwAs aienas aiow papuedxy
4O BAlBOIPUI $8100S JBYBIY YiM ‘PBLILLNS 8. SBI00S WY [BNPIAIPUL !, SSBUJ|! [BJUSW B UM -9|eog Buney
X o|doad Buowe swoldwAs aaosye pue aaljebau ‘OAllsod sessasse jey) ainseaw Wall-17g olBIYOASd Joug
X ,'Sasoubelp [ealuljo siuedioued uo elep plodal ase) sisouBelp [ealul|n
sisayjodAH obueyosipisod abieyosipisod uoissiwpe ainseauw Jo sjieyaq ainses\

Jeak-auQ yuow-auQ Xapuj

o} Bunejai eyeq

sainseaw Ajuo Jayjo

UOI3108]|00 B1Ep JO} PaSN sainsesw Jo sulinQ | d|qel

Trevillion K, et al. BMJ Open 2019;9:025906. doi:10.1136/bmjopen-2018-025906


http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2018-025906 on 23 March 2019. Downloaded from http://bmjopen.bmj.com/ on 18 April 2019 by guest

(0] Penunuo)

Open access

. Protected by copyright.

Arewnd

Arepuoosg

Arewnd

(SATVO) sieak 8yl paisnipe-Aljenb ayeinoeo oy

pasn &g ued ainseaw siy] ,,'suondsoied yyesy [essush (g) pue (enbiyey pue ABisus) Ayjein

(2) ‘swasjqoid [euollOWS JO 8SNBISQ SBINAIIOR 8|04 [Bnsn ul suolieywl| (9) {(Buieg-jjem pue

ssaJisip [eolbojoyoAsd) yieay |elusw [esausb (g) ‘ured Ajipoq () ‘swejqoud yiesy [eaisAyd

10 9SNe2aq SaI}IAI}OE 9|04 [ensn ul suonenwl| (g) ‘swaejqold jeuonows Jo [eaisAyd jo asneosaq

S8I1IAI}OR [BI100S Ul suoneywl| (g) ‘swajgoid yyeay jo asneosaq saiiAloe [edisAyd ul suoirenwi|

(1) :suoisuswip way-iNW 1yBId Uo yiesy seinsesw i 4 yyesy [esoush jo ainsesw

X xapul 8|buis paseq-aouaisield e saonpoid yoiym alieuuonsanb wal-9¢ Fuodai-jes
‘abieyosip

2ouls (g) pue uoissiwpe o3 Joud (1) :Apnis 8y} 4oy} 181Ul JO spouad awi} om} 8y} Buidanod

BlEp 109||09 0O} Paljipow usaq sey a[eds ay] ‘uoisiroid [e1o0s 1ey) Buinieoas s| uosiad ay

Jey} 81edipul SUBWOP 8y} JO YoBed Uuo sai109ds ybiy ‘asreuuonsanb sy} uo sway oyioads

0 $8109s a8y} Bulwwns Ag pale|nojes ale (9duel||e 8|gel|a) pue aouBINUNU ‘JUSWYOE}R

‘uonelbayul [0S ‘YPOM JO doueINSSEa) ‘@ouepinb ‘al) uoisinoid [e100S JO SUlBWIOP 9

o 0I0Be ABuoss,=1 0} aibesip AjBuosis,=| woJy Buibues o[eds LeXI Julod-inoj B UO payel

aJe sway| ,"Hoddns [BI00S JO SUOISUSWIP SnoleA apiAcid sdIysuolje|al [e100s S, [enpIAIpUI

X X ue yoiym o1 aaibap ay] sassasse jeyl alleuuolisanb wali-g tpalalsiuipe-iaydieasay

‘abieyosip aouls (g) pue

uolssiwpe 01 Joud (1) :spouad awil om} 8y} BuLIBA0D Blep 108]|00 0} APNiS SIY1 IO} paljipow

US98 Sey 9[eas 8y "9ous|OIA Jauped Builedipul 810w JO g JO S8100S YUM ‘paubisse s € Jo

juiod Jo-1n9 v/ "0G | 01 0 woJj Buibuel sa109s [B101 YUM ‘ Ajlep,=G 0} JaAsu,=Q WoJ} palel

X X aJe sway| ,,"osnqe Jouped Jo seouspadxe Buissesse aleuuonsanb way-0g FHodsi-jes

"SpesU JO Jequinu 8y} JO 8100s [e10} & 8jelsush

SWIB}l ,pesU JaWUN, PUB padu 19w, 8y} JO WNs ay} { wajgoid ou,=Q 10 ,pasu Jowun,=g

‘,Pe8aU JoW,=| JaY}e JO 9]eds B UO PaI0Ts , ‘SSU|! [BIUSW 818A8S YIIM SIBYIOW JOj Spasu

X X ©Jed [B100S PUE U}eay 9y} SOSSOSSE jey} alleuuonsanb well-9z 1paleisiuiwpe-ioyoiessay

“(21001-80 L-5HA-dY) ueld

juswdojanap swwelboid yoseasay YieaH Jo) 81nisu| [leuoiieN Apnis (JINS3T) S@21AI8S wesa|
uonjosay sIsKD pue spsem jusiedul ourelyoAsd [essusb snsian suun Ageg pue Jayiol Jo
SSBUBAI}O9YS-1S00 PUB SSBUBAI}DaYT ay} Jo ped se uoleindod jueas|as sy} ul pajojid sem
SNS-ay paidepe ay] “pouad abieyosipisod Yyuow-| 01 UOISSIWpPE Xapul 8y} Jo porad

8y} SI9A0D SNS-AY dYL "UoledIpawW paje|as Yieay [elusiu pue S}oBju0d aied [elo0s pue
y1jeay Alunwiwiod ‘s1oejuod Aousblawe pue Jusplode ‘s1oeluod usiied Aep ‘sjuswiulodde
juaiedino ‘sAels juaiedul (010 ‘diysuiy [ewJoy ‘uondope ‘Bulia1soy) uaip|Iyo Jaye payoo|
10} S9OIAISS ‘(Sanioyiny |00 10 SHN dUl Aq papiaoid) uoiepowwodde :Ageq xapul

Jay Jo/pue uswom sy} Jo} Buimoljoy 8y} Jo Aue jo asn sy} sapnjoul siy} ‘Ajjeanoads "asn
uoleolpaw paijejas yiesy [elusw snid ‘saoiAias aJed [elo0s pue yljesay paseq-Alunwiwod
pue |eydsoy asneo-||e spiodai 1| "yHIg 8y} 01 pale|as SBIAISS pue Juejul 8y} Ag asn a2IAI8S
X Buipnjoul ‘esn ©2IN0sa1 [9AS]-[ENPIAIPUI SSINSEBSW ,, 8[NPSYDS FPaIo}s|UILIPE-IaYdIessay

Aening
UleaH 9¢ wio4 Yoys

8|B0g SUOISINOIH
[E100S PAYIPOIN

9|eoS asnqy
a)isodwo) paipoN
(uoisien

Hoys) s1ayio|N 404
PO9N JO JUSWISSISSY
[lemIaque)

(sns-av)
9|NPaYOS 8s) 92INI8S

Hnpy paidepy

sisayjodAH

abueyosipysod
Jeak-auQ

abueyosipisod uoissiwpe ainseauw Jo s|ie}ag
Yiuow-auQ xapuj

0} Bunejal ejeq

ainsesp\

sainseaw Ajuo Jayjop

panuiuo) | 9jqeL

Trevillion K, et al. BMJ Open 2019;9:€025906. doi:10.1136/bmjopen-2018-025906


http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2018-025906 on 23 March 2019. Downloaded from http://bmjopen.bmj.com/ on 18 April 2019 by guest. Protected by copyright.

n
7]
o
o
)
©
c
e panuiuon
(o]
SaINseaW juejul/I8ylo|N
'sadA} asnge 8y} JO Yyoea J0j Gg 01 G woly Buibues s8100s Ylm ‘,8nJ} usyo AJaA,
0} (8N} JoASU, WOl ‘(G-) 9[eds JuI0d-dAl B UO pojes Sk SWa)| | "9snge [enxas () pue ‘esnge
[eaisAyd (y) ‘108|6au [eoisAyd (g) ‘@snge [euoiowa (g) ‘199|6au [euonows (}) :seoualadxa alleuuonseny
X pooyp|iyo aAiebau jo sadAy el ssesse 0} paubisap alieuuonsanb wal-gz tHodal-jog BWNEIL pooyp|iy
'S9[}|NDIYIP PaSEaIoUl 81e21pUl S8109S Jaybiy (0| 01 0 wouy Buibues
$8J00S ‘SWall 0OM]) asnge Jo XSl () pue (0g 01 0 WwoJy Buibuel S8109s ‘swiall INoy) 84ed Inoge
Aeixue (g) ‘(gg 01 0 wouy Buibuel sa109s ‘swa}l UsAas) Jobue pue uoiosial (g) ‘(09 031 0
woJy Buibuel sa109s ‘swall g|) Buipuoq paliedwl (|) :$84100S 8|BOSgNS N0} UIB}qo 01 pasn
aJe pue (G—0) 9[eds Julod-XIS B UO pajes die SWall [BNPIAIPU| . JUBJUI J8Y SPIeMO} Sapniile aJleuuonsanyd
pue sbules} s, Joyjow e Jo JusWssasse ay} ybnouyy ‘sdiysuoiielal JUejul—iayiow Uiyym Buipuog
Arepuoosg X sJepJosIp o uonesipul Aues ue spinoid o3 paubisap alleuuonsanb wel-Gg Fuodal-jes wnuedisod ay |
"(.¢21M8S By} JO
sjoadse |nydjay 1Ses|/ASOW 9y} 9J19M JBUYM,) SN 90IAISS JO s}oadse [nydijay 1ses| pue 1sow sy}
UO Wd}| YOBqPad} 1X8)-991) B PUE (,¢,801AI8S 8y} woJy Ageq JNoA Jnoge panladal NoA adiApe
aUl YIM noA alem palisites moH,) Ageq ey} 01 Uolie|as Ul 8Jed JO UOIIOBISIIES S} SSasse
0] SWa}l OM] JayHN B PaYSE 9\ "UOIIOB)SIIes Jajealld a1edlpul s8109s Jaybly (,;paneoail
noA djay J0 Junowe ay} Yum noA ase paysiies MoH, ¢ Panieoal noA aoinss Jo Alenb sy
a1eJ NnoA pjnom moy, ‘6a) uonoeysiies adlAIas Jo saaibap aiojdxa pue d|eds julod-inoy e Uo aJreuuonsanp
Arepuooeg X peyes aie swayl 1yBIg esn 8oIAIeS Yi[esy Jo seousliedxe Jo . alreuuolsenb tuodel-jes uoloelsiies sl
"aJed JO 9oualadxa JI8Y} INOge SUSWWOI Jayuny apirocid 0} pabeinodus ale sjuspuodsal
‘U0I308S Yoes JO pud ay} 1y "(swall 0 |) Buieg-jem s,Ageq (G) pue (Swall dAl)) JUSWUOIIAUS
(p) {(swey uanas) Buiyess (g) ‘(swall oMm}) uoiedlIpaw (g) {(swall 8aiy}) uswieal) pue aJed
(1) :uoissiwpe uo aJed Jo sousladxs 0} Bulle|e) SUOII08S XIS SUIBIUOD }| "SPJeMm UO S3IlIAIOR alreuuonsanb
Arepuooeg X olinadelay} pue sassa00id UOISSILIPE SaUIWEXd Jey} alleuuoiisanb fuodai-jes wal-/g JDI0A [eleulad
"SATVO ©¥E[NDJED 0} POSN 8¢ UeD 8INSeaw sIy 4,"(SWwejqoid swslixe pue swajqoid
aJanas ‘swajqoid ajelsepow ‘swajgqoid ybiis ‘swiajqoid ou) S|9AS| BAI4 UO pales Yoes (0s-as
‘(uoissaidap/AaIXue pue HoJWOISIp/uled ‘SaIHIAIIOR [BNSN ‘BJed-}9s ‘A}jIqow) suoisuawip -H3J) 8|9S uoisuswip
Aewud X X a1} UO painseaw 8yl Jo Allfenb palejai-yieay jo ainseaw paseq-aouaisjald tluodal-jog -9Al} |0p0OINT
sisayjodAy abieyosipysod abieyosipisod uoissiwpe ainseaw jo sjie}aq ainseapy

Jeak-auQ Yuow-auQ Xapuj

0} bunejal ejeq

sainseaw Ajuo JaYylop

penunuoy | aqeL

Trevillion K, et al. BMJ Open 2019;9:025906. doi:10.1136/bmjopen-2018-025906


http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2018-025906 on 23 March 2019. Downloaded from http://bmjopen.bmj.com/ on 18 April 2019 by guest. Protected by copyright.

"90IMI9G UlESH [eUOllBN ‘SHN ‘SHUN AQEq pUE Joyiow ‘sNgIA ‘Wes} Uoin|osal SIsuo ‘| 4D
"SPJ0DaI BJBD [BIOOS WIOJ) PO}0S||00 SJE BIep 9S8y} Jey) sajeolpul§

"M3IAIBIUI 80B}-0}-00B) 8B eyosIpISOd YlUuow- | B e pa}os||00 aJe Blep 8Say} 1By} seeolpult
"MaIAJBIUl duoyda|el dn-moj|o} JESA- | © 1B Pa}09||00 aJe Biep 9S8y} Jeyl sajedipull

"SPJ0OB) OSED [BDIUI[0 WOJ) POIOBIIXS 8Je Blep 9S8y} 1By} sajeolpul,

selo108lel
X tFsjuswainseaw ybrom Ajes pue sa100s HyHdY SIUBjuUl UO BlBp 810U 8SB)) ywmoub jueju|

¢ S18PPO} pue siuelul Jo JuswdojeAsp aAubod pue (eAisseidxe pue  juswidojeAs(q jueyu|
X anildeoal) ebenbue| ‘(ssoib pue auly) J010W dulWEXS 1By} $S8|eds paisisiulLpe-1ayoieasay JO s9[eog AsjAeg

AuoiyouAs oipeip

J96BU0J1S JO SAIIEDIPUI S4B S[BDS JUBJUl 8Y] UO SSBUSAelado09 JO S8109s Jaybly pue aeos

Jayjow a8y} uo AYAIISUSS JO s81090s JaybiH "AuoiyouAs oipeAp Jaiood o aAIleDIpUl i S9jeds

JuBjUl 8y} Uo AYAIssed pue ssaunoip ‘ANAIS|INdWOD Jo $8409s Jaybly pue ss|eods Jayiow ay}

U0 SSBUBAISUOdSaIuUN pUB |0JJU0D JO S8409s JaYBIH “Alaissed pue ssauynoiyip ‘“Alaisindwos

‘SsouaAlelodo09 ale Sojeds 9say}] SJUBUI JO) PUB SSUSAISUOdSaIUN pue |043U0d ‘AYAIlISUSS

aJe S8[eos 9S8y} SJoylow 104 “{7| 01 0 WO} 8BUBS B UO PaI0DS 8BS YOBS YHM ‘S2I100S

9[BOS USASS 9)ew 0} pawwns pue AjlenplAlpul pajenjeAs S| JnoiAeyaq juejul pue Jayiow

0 108dse yoe3 ‘(Alaioe ussoyo Jo sseusiendoidde [eyuswdolaasp (/) pue |043u09 (9)

‘Bunfel-uany (G) ‘uoissaidxa [eqJan () ‘uoissaldxa [eloey (g) 10eu09 Apoq (g) ‘uonosye

(1) :anoiABYSQ JUBLUI PUB JBYIOW Yl0q JO S}0adSe USASS UO S9SNJ0) puUe Uil Qg PUe G|

U9aM}aq SaXE} UOIOBISIUI 8Y} JO BUIPOD . 'XapuU]| [E}USWISAXT [BUONEISY HNPY PUE PIYD
ay} Buisn ‘asn aoines Juedioiped Jo asemeun Yalel pauled) e Ag passasse Ajjusnbasgns pue suoloeIaUIl
Arepuooeg X Fowoy 1e Aejd Buunp usye; dijo 0spIA Ul g B Ul painided ale suoljoealul JUBUI-IaYl1oA JUBJUI-IBYION

sisoyjodAH obieyosipisod obieyosipisod uoissiwpe alnseauw Jo sjielaq ainses\
Jeak-auQ yuow-auQ xapuj

0} Bunejal ejeq

sainseaw Ajuo Jayjon

psnupuod | a|qelL

)
7
o
3]
3]
®©
c
[
o

o

Trevillion K, et al. BMJ Open 2019;9:025906. doi:10.1136/bmjopen-2018-025906



http://bmjopen.bmj.com/

Assessed for eligibility |

Excluded:
- Prophylactic admission

Enrolment

-Baby permanently removed before admission
Referral after one-month post discharge

Did not consent:
-Declined when approached by Trust staff

—
-Declined when approached by researchers

5 -Timed out
£ %
2 &
o S Consented
Qe

@

=

Mother & Baby Unit Generic Acute Wards Crisis Resolution Teams
Q
=
=
@ »
Baseline data: index admission

lg. Y
E, Short-term outcome: one-month post-discharge
B
-
o
i
g Long-term outcome: one-year post-discharge
3
'
§_ .
2 Analysis
<

Figure 1 Flow of participant diagram.
main service; staff are part of the core service team);
(2) ‘partial access’ to facilities and staff (eg, psychologist
providing CBT but not within the index unit) or (3) ‘no
access’ to facilities and staff. The questionnaire has been
piloted, and adjustments made where necessary.
Administration of the questionnaire is undertaken by a
member of the research team, who schedules a telephone
contact with a senior member of each service type and
completes the questionnaire over the telephone. The ques-
tionnaire is emailed to the staff member ahead of the struc-
tured telephone interview, so they can review the forms and
prepare answers in order to facilitate ease of completion.

Power calculation
Our pilot data using the Clinical Record Interactive Search
(CRIS) database (the anonymised Case Register26 local to

King’s College Hospital, London) revealed the following
for 20 perinatal women on generic acute wards, 20 admitted
to MBUs and 20 under CRTs: acute ward patients were most
likely to be readmitted to these services with 95% being
readmitted at some point during 12-month follow-up,
compared with 35% of women who received MBU care;
CRT readmission rates were similar to MBUs. Therefore,
assuming similar readmission rates nationally for MBU
patients (35%), we could detect a doubling of risk for
generic acute ward patients with 90% power with 47 women
in each group. We aim to recruit 100 women in each group;
to allow for 20% attrition and exclusion of women for being
beyond the ‘region of support’ (ie, whose characteristics
make them unmatchable with women in another treatment
arm—see Statistical methods section for further details).
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ANALYSIS

Statistical methods

There is limited availability of specialist MBU beds and
it is, therefore, likely that some women who would be
offered an MBU bed at first presentation are admitted to
an acute ward, while waiting for a bed. As some women
may also receive care from more than one type of inpa-
tient service (ie, MBU and acute ward) during their index
admission, in our main analysis MBUs will be classified as
the ‘highest level of care’ and we will run two sensitivity
analyses—one based the majority of days spent within
a specific inpatient service and the other based on first
service accessed.

We shall use a propensity score approach to account
for systematic differences between MBU and non-MBU
participants. This approach allows the exact specifica-
tion of the covariate adjustment to be determined blind
to the outcome data, thereby reducing the risk of unin-
tended bias. The Stata command p score will estimate the
propensity score of the treatment (MBU or non-MBU) on
specified covariates, selected using problem knowledge
and exploratory comparison of cohorts, using a probit
model and will stratify individuals in blocks according
to the propensity score. The blocks are determined by a
balancing algorithm and the balancing property within
each block is tested, to ensure sufficient blocks are used
to adequately balance the covariates. We will also remove
women with characteristics that place them beyond the
‘region of support’ and thus for whom there are no
‘matches’, that is, women with propensity scores either so
high or so low that there are insufficient similar women
receiving either MBU or non-MBU treatment to make a
comparison; we will report characteristics and outcomes
for these women separately.

Once the propensity scores have been formed, they
will be included in the primary and secondary analyses
through use of the inverse propensity score weights27 (ie,
weighted regressions will be performed), which will also
be combined with the inverse probability weights for
drop-out, known as attrition weights, specific to each
endpoint measure. The readmission rate will be modelled
using logistic regression, with adjustment for baseline
measures that are likely to increase power, that is, base-
line measures of outcome and symptom severity. Point
estimates, CI and significant tests based on the sandwich
estimator of the parameter covariance matrix® will be
reported. Analysis on the primary outcome will include
stratum specific treatment estimates. Trends in effect
estimate over strata can be informative as to variability of
effect, an advantage of using the stratification matching
technique. The computation of average treatment effects
will be restricted to the common region of support. Sensi-
tivity analyses will also be performed.

We shall also examine geographical and temporal varia-
tion in MBU services as a source of instrumental variables
to account for unmeasured selection effects.

Missing data will be accounted for on three levels: single
imputation or prorating for sporadic missing item-level

data that contribute to scores, multiple imputation for
entirely missing scales or factors and listwise deletion for
those with insufficient data to allow plausible imputation.

Sensitivity analyses will examine the impact of different
treatment arm definitions, formed following an examina-
tion of the observed treatment pathway patterns.

Economic evaluation

We will evaluate whether MBU services are cost-effec-
tive in the short term (from index admission to 1-month
postdischarge) and the longer term (from discharge
from the index admission to 1-year postdischarge) in the
treatment of women with severe mental illness following
birth, compared with generic acute wards and CRTs.
Analysis from admission to 12 months was not considered
appropriate because lengths of index admission may vary
greatly, which would heavily influence the total cost and
thus the results of the cost-effectiveness analysis.

The economic evaluation at l-month postdischarge
will take the NHS and personal social services perspec-
tive preferred by NICE,* with data collected in face-to-
face interviews with participants using the Adult Service
Use Schedule (AD-SUS) (see table 1 for full details of the
AD-SUS measure). Since the index admission/acute care
is the intervention, and since the development work indi-
cated that this can be difficult for women to recall, data on
this will be taken from clinical notes. The AD-SUS, there-
fore, focuses primarily on hospital and community-based
contacts postdischarge from the index admission.

The economic evaluation at l-year postdischarge will
take a narrower mental health perspective, with mental
health service use data collected from clinical records
and the EuroQol five-dimension scale (EQ-5D-5L)
collected via brief telephone interviews, given no face-
to-face interviews with participants will take place at
this time point. Resource use data for the period from
the date of discharge from the index admission to the
l-year postdischarge follow-up will be collated using a
proforma created by the research team and collected
from secondary mental health records. The proforma was
piloted and edited as needed to ease data completion.
This proforma will include all contacts with secondary
mental health services including further periods in MBU,
generic acute ward or CRT care plus any outpatient or
community mental health contacts. A briefer version of
the proforma will be used to collect data on the use of key
acute services (MBUs, generic acute wards or CRTs) in
the 2-year period prior to the index admission.

Resource use data will be combined with unit costs
from national published sources to calculate the total cost
of participants admitted to the MBU, CRT and generic
acute wards for the two different time periods (from index
admission to 1-month postdischarge and from discharge
from the index admission to 1l-year postdischarge).

Costs and outcomes will be compared and presented
in terms of mean differences and 95% CIs obtained by
non-parametric bootstrap regressions (10000 repli-
cations) to account for the non-normal distribution
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commonly found in economic data. Cost-effectiveness
will be assessed through the calculation of incremental
cost-effectiveness ratios™ and will be explored in terms
of quality-adjusted life years (QALYs) calculated from
the EQ-5D-5L°" and using the area under the curve
approach.” Utility data are not being collected at base-
line as women are not being interviewed until after
discharge from the index admission. We will, therefore,
use published utility values for a similar population
(women in crisis (eg, Howard et al?®)) as a substitute for
utility at baseline. To provide more relevant treatment-ef-
fect estimates,* all cost-effectiveness analyses will include
prespecified covariates, in line with the main clinical anal-
ysis, plus the baseline variable of interest, where available.
Uncertainty around the cost and effectiveness estimates
will be represented by cost-effectiveness acceptability
curves.” The Short-Form Six-Dimension will be available
at 1-month postdischarge and will be used to calculate
QALYs to explore cost-effectiveness in the short term in
a sensitivity analysis.” Sensitivity analyses will also explore
the impact of missing data.

ETHICS

The study has obtained NHS Research Ethics Committee
approval from the London-Camberwell St. Giles
committee (number: 14/L0O/0765). Research and devel-
opment (R&D) approval has been granted by all partici-
pating trusts and the three Welsh Health Boards, via the
Wales Health and Care Research Permissions service. All
researchers complete relevant training - for example,
NIHR Good Clinical Practice in Secondary Care and
the Health and Social Care Information Centre Informa-
tion Governance training; assessment of mental capacity;
extraction of case note data —to ensure that they are
appropriately skilled to undertake research with study
participants.

Some participants will be very vulnerable, and our team
will ensure close supervision of researchers to safeguard
maternal and child welfare. Detailed guidance on safe-
guarding maternal and child welfare are outlined in the
programme standard operating procedures,g7 including
instructions that researchers should follow if they iden-
tify any safeguarding concerns (ie, researchers will first
contact one of the senior experienced clinical applicants
on the programme grant to discuss their concerns and to
identify what actions to undertake). Researchers under-
take regular clinical supervision with a senior clinician
who is part of the research team.

Safety protocols have also been developed to ensure
that participants, their families and researchers remain
safe when making contact, conducting research and after-
wards. This includes the following precautions:

» On initial contact, researchers establish an appro-
priate contact number and time for future contact
between themselves and participants.

» Researchers will ensure that the location(s) where an
interview takes place is private and secure and cannot
be overheard. The information provided by partici-
pants will be confidential and anonymised. In some
situations, however, it may be necessary to disclose
personal information without a patient’s consent if it is
in the public interest (ie, where a failure to do so may
expose the patient or others at risk of death or serious
harm). The limits of confidentiality are explained on
the participant information sheet and will be discussed
with all participants as part of the informed consent
process. The General Medical Council guidance on
confidentiality will be followed.” The researchers will
contact one of the clinical applicants on the grant to
discuss any situations when confidentiality may need
to be broken.

» After the interview, researchers will ask participants
how they feel and if they would like to discuss anything
further with their responsible clinician.

» Researchers will give details of interview locations,
start times and approximate end times to colleagues
at their research department.

A study-specific protocol has been developed for the
appropriate handling, management, storage and transfer
of data. All data are stored in accordance with the Data
Protection Act (2018) and General Data Protection Regu-
lations, with which all members of the research team are
familiar.

DISSEMINATION

This study will provide evidence on effectiveness and
cost-effectiveness  (reducing readmission rates and
improving quality of life), as well as identifying the
services with which women themselves are most satis-
fied and those which produce the best outcomes for
mothers (functioning, met needs), their infants (quality
of mother—infant interaction) and significant others
around them (carers’ needs). Throughout the study, we
will produce regular newsletters and electronic updates
for professionals and lay stakeholders. We will also hold
yearly perinatal mental health workshops throughout
the study to showcase the work to stakeholders and
service users. We will present the study as poster and/or
oral presentations at national and international confer-
ences; via social media (eg, Twitter) and press releases
(eg, Maternal Mental Health Alliance); via articles for
professionals, policy-makers and the public; via video
talks and podcasts to relevant Royal Colleges, non-gov-
ernmental organisations and public groups. The main
study findings will be published in an open access
peer-reviewed journal, and we will highlight the work in
relevant resource lists (eg, Public Health England Peri-
natal and Infant Mental Health eBulletin, Child and
Maternal Health Knowledge Update of the National
Child and Maternal Health Intelligence Network).
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Study status

Recruitment of women admitted to services up to
31 December 2017 was completed on 6 March 2018. Data
collection of primary outcomes will continue until spring
2019.
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