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Executive Summary

1. Background and context for the study
1.1. Introduction
Internationally, maternity care policy in developed countries has increasingly
expanded from its original strong focus on safety for mother and baby to include
issues of maternal choice and satisfaction. In particular, the complex concept of
‘informed choice’ for women is now to the fore. Safety in maternity care is an
ambiguous concept and professional caregivers have to assess constantly what
comprises either a ‘risk’ or a risk management/ avoidance strategy.
Care during pregnancy and childbirth may be seen as a social process that
affects both mother and baby in physical and psychological ways. As a result of
falling fertility, women have fewer experiences of childbirth to assist them in
understanding their care in labour and birth. Women may be choosing frequent
use of epidural analgesia or planned caesarean section as ways to ‘control’ an
interventionist birth process in under-resourced maternity units.1
1.2. The economic model of maternity care
The Caesarean section rate in Ireland has doubled since 1991, with similar
increases in other countries (Economic and Social Research Institute and
Department of Health and Children, 2006). In the United Kingdom, regional and
hospital variations in caesarean section rates are apparent, without noticeable
differences in outcomes, indicating that many such interventions are
unnecessary from a safety point of view (NHS Institute for Innovation and

1

The views and statements made in this introductory chapter, and throughout the report, are those of the
research team and are not necessarily the views of the HSE-NE. Many of the opinions expressed have
been published by the research team and a full list of these publications is given in Appendix 10.
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Improvement, 2006). The increase in intervention may have resulted in the loss
of essential clinical skills that will change clinical practice in the future.
The ‘active management of labour’ (AML), which includes the involvement of a
consultant obstetrician, one-to-one midwifery care and the use of routine
artificial rupture of membranes and intravenous oxytocin, is prevalent
throughout the developed world. AML was introduced in Dublin as a cost-saving
measure in the 1970s, and has led to a dominant present day economic model
of maternity care provision. A recent Cochrane review found that AML was
associated with a small decrease in the caesarean section rate, but that it was
‘highly prescriptive and interventional’; further research was recommended to
determine the acceptability of active management of labour to women (Brown et
al., 2008).
1.3. The midwifery-led model of maternity care
Other models of care, including midwifery-led care, tend to be less prescriptive
and are founded on the principle of childbirth being a normal, physiological yet
life-changing event in a woman’s life. ‘Midwifery-led care’ has been defined as
care where midwives are, “in partnership with the woman, the lead professional
with responsibility for assessment of her needs, planning her care, referral to
other professionals as appropriate, and for ensuring provision of maternity
services” (Hatem et al., 2008).
The most recent Cochrane review comparing midwifery-led care with other
forms of care for women in pregnancy and childbirth found no significant
difference in fetal loss or neonatal death rates. Women who received midwiferyled care were less likely to have interventions. The authors’ conclusion is that
most women should be offered midwife-led models of care (Hatem et al., 2008).
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1.4. Irish maternity services
Recent reports and policy documents in Ireland have recommended changes in
the provision of maternity services to ensure that women have a full range of
safe and acceptable options for place of birth. In this context, midwifery-led
units (MLUs) are seen as an important and necessary development in the future
organisation of maternity care.
In Ireland today, there are 20 maternity hospitals/units catering for
approximately 65,000 births annually, including the added needs of women
coming to Ireland as refugees and asylum-seekers. The birth rate has risen
each year since 1994 with little increase in the numbers of midwifery staff until
recently. Most of the major maternity hospitals provide ‘early transfer home’ and
‘Domino’ schemes as well as a few pilot projects on community midwifery and
home birth. The over-stretched and under-resourced service is not fulfilling all
the needs of women, and Irish maternity-care policies are lagging behind in
terms of models of care available to women such as those available in Britain
and other European countries. The independent review of the maternity and
gynaecology services in the Greater Dublin Area presented in December 2008
recommended the development and expansion of midwifery led services and
MLUs in Dublin and across the country.
1.5. Developments in maternity care in the Health Service Executive –
North Eastern Area
The Health Service Executive (HSE), assumed responsibility for the health
service in the Republic of Ireland on January 1, 2005. As part of the Irish
government’s Health Service Reform Programme, the functions of Health
Boards transferred to the HSE. The former North Eastern Health Board (NEHB)
is now under the auspices of the Health Service Executive and is known as the
Health Service Executive - North Eastern Area (HSE-NE). To avoid confusion,
both the North Eastern Health Board and the Health Service Executive - North
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Eastern Area is referred to in this document as the Health Service Executive North Eastern Area or HSE-NE, when events cross the time that both bodies
were involved.
In 1998, a Maternity Services Review Group known as the Condon Group was
convened by the NEHB to consider the options for the provision of maternity
care in the region. The presentation of the Condon Report in 2000, which
remained focused on the Irish model of consultant-led care, was rejected by the
HSE-NE and the subsequent Kinder Review Group produced their report in
2001. This report dealt with matters affecting women and children’s services in
the North East and also emphasised the need for evidence-based care and
recommended that MLUs be established in Cavan and Drogheda. Furthermore,
it advised the establishment of a Maternity Services Taskforce to facilitate the
implementation of all recommendations of the report.
1.6. Midwives’ and women’s views of maternity care in the HSE – NE
prior to the introduction of midwifery-led units
Prior to the introduction of midwifery-led care in the HSE-NE region, two studies
were conducted to ascertain the views of women and midwives of the proposed
changes. The 26 midwives consulted considered that maternity services were
clearly consultant-led. They were willing to embrace a midwifery-led model of
care, believing that the units would improve continuity of care for women and
increase job satisfaction for them, but did articulate some anxiety as to how they
would manage the autonomous role required when working in a MLU.
The 27 women interviewed clearly appreciated the midwives’ care, but did not
fully comprehend their role. They appreciated continuity of care, and derived
tremendous support from midwives, particularly during labour and birth;
however, such support was not as obvious during the postnatal period,
particularly in relation to breastfeeding. These women did not fully comprehend
the role of MLUs and an apprehension concerning safety issues in childbirth
was apparent. It was noted that there was a need for careful education of
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women, key stakeholders and the lay public on the evidence base that supports
midwifery-led care as a legitimate and important model of maternity care.
1.7. Conclusion
At the time of the publication of the Kinder Report in 2001 there were no
midwifery-led units in Ireland. Accordingly, it was decided by the Maternity
Services Taskforce and the HSE-NE that the introduction of midwifery-led care
in the region should take place within the context of a randomised, controlled
trial.

2. The introduction of midwifery-led care
2.1. The establishment of care process groups
A two-year period of preparation led to the eventual introduction of the
midwifery-led units (MLUs) in Our Lady of Lourdes Hospital, Drogheda (OLOL)
and Cavan General Hospital (CGH) in July 2004. Multi-professional ‘Care
Process Groups’ (CPGs), one in each hospital group, were recommended by
the Taskforce, and established by HSE-NE with ongoing support from the
Taskforce. The role of the groups was to facilitate the implementation of the
recommendations of the Maternity Services Review Group. The clinical
membership consisted of obstetricians, midwives, neonatologists and other key
stakeholders. The membership also included management, who chaired the
CPGs, and the research assistant to the MidU Study. The Chair and Secretary
of the Task Force were present at all CPG meetings and prepared the minutes
of the meeting which were also circulated to Task Force members. A project
management group for the establishment of the midwifery-led units was
established under the auspices of the CPGs. The CPGs met with various
groups such as obstetricians, general practitioners and public health nurses to
discuss how the introduction of MLUs might affect their roles.
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2.2. The development of the model of midwifery-led care
The process of developing the model of midwifery-led care began with
development and subsequent agreement on a philosophy of midwifery-led care.
To support this philosophy, evidence-based guidelines for midwifery-led care
were required, so the first task was to establish a regional guideline
development sub-group, comprised of obstetricians, midwives, neonatologists,
managers and the research assistant. The guidelines were developed
systematically from research evidence, agreed by consensus and exposed to
peer and consumer review prior to acceptance for use.
2.3. Provision of accommodation and resources for the midwifery-led
units
To facilitate a home-like environment, a separate and discrete identity, and to
provide water-labour and birthing facilities, reconfiguration, restructuring &
refurbishment to existing accommodation in the maternity units was undertaken,
following consultation with both women and midwives. Two labour, birth and
postnatal rooms were provided in each MLU with a birthing pool, birth aids,
television, and tea/coffee-making facilities available. The staffing complement
for the two units was 12 whole time equivalent midwives for OLOL and 7 for
CGH.
2.4. Setting up structures for the conduct of a randomised, controlled
trial of midwifery-led care
As these were the first such units to open in the country, it was recommended
that they be evaluated rigorously and the results used to guide decisions on
whether or not to expand the service to other areas. Accordingly, the two pilot
MLUs were introduced, and evaluated, within the context of a randomised trial
(known as ‘the MidU study,’ where MidU stands for ‘Midwifery Unit’).
Considerable publicity was provided in the form of a study website, information
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leaflets, meetings with key stakeholders, press releases and other media
coverage.

3. The MidU study
3.1. Introduction
When this project started, no study had prospectively evaluated the
effectiveness of midwifery-led care in the Republic of Ireland. The MidU study
aimed to address this gap in research and to provide high quality evidence on
which to base decisions with regard to the organisation and provision of
maternity services in the HSE-NE, and the rest of Ireland.
Ethical approval for the study was granted by the Research Ethics Committee of
the School of Nursing and Midwifery, Trinity College Dublin and the NorthEastern Health Board. Two MLUs were constructed within the study sites, Our
Lady of Lourdes Hospital in Drogheda (anticipated birth rate 3,200 in the first
study year) and Cavan General Hospital, Cavan (anticipated birth rate 1,300 in
the first study year), to provide an integrated service. Antenatal care was also
provided in outreach clinics in Dundalk, linked with OLOL and in Monaghan,
linked with CGH.
3.2. Study design
This study was a pragmatic, two group, multi-centre randomised controlled trial.
The null hypothesis stated that “there will be no difference found between
midwifery-led care and consultant-led care for healthy women without risk
factors for labour and delivery as measured by rate of interventions, maternal
satisfaction and neonatal and maternal morbidity outcomes”.
Healthy, low-risk women were eligible for trial entry if they were aged between
16 and 40 years of age and within 24 completed weeks of pregnancy.
Information leaflets informing women availing of public care in the HSE-NE Area
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of the services offered in the MLUs and letters inviting them to participate in the
MidU Study were made available to them by post or via their GP. At the booking
clinic, women were assessed for eligibility by a midwife, in accordance with
agreed guidelines. Eligible women were afforded the opportunity to discuss the
study and invited to participate. Those who agreed were asked to give written
informed consent and were then randomised to midwifery-led or consultant-led
care on a 2:1 ratio, using a central telephone randomisation service. This meant
that, for every woman randomised to consultant-led care, two were randomly
allocated to midwifery-led care. It was decided to do this in order to make more
use of the refurbished midwifery-led units, and the extra staff allocated to them,
which otherwise would not have been used to capacity.
The sample size required was 1539, assuming a criterion for significance
(alpha) of 0.05, which had sufficient power at ≥0.80 to detect differences in
proportions between midwifery-led and consultant-led care in the main outcome
measures, using 2-tailed tests.
3.3. Clinical management and care
The experimental group received midwifery-led care in a midwifery-led unit
while the control group received standard care in a consultant-led unit.
Midwifery-led care referred to care where midwives were, “in partnership with
the woman, the lead professional with responsibility for assessment of her
needs, planning her care, referral to other professionals as appropriate, and for
ensuring provision of maternity services” (Hatem et al., 2008). Antenatal care
for women randomised to midwifery-led care was primarily provided by
midwives and, for most women, shared with their GP. Intrapartum and
postpartum care was provided by midwives in a MLU up to 48 hours after birth,
and at home up to the seventh day post birth following discharge from hospital.
Transfer of women and/or neonates to consultant-led care and back to
midwifery-led care as appropriate were based on agreed transfer guidelines.
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3.4. Data collection and analysis
Data were collected manually from the women’s and neonates’ charts and from
a prospective questionnaire administered to all women 2-3 years post birth, and
double entered into a computerised database. A pilot study of 7 months (5th July
2004 to 31st January 2005 inclusive) was conducted to test the operation of the
clinical practice guidelines, refine the methodology and examine the reliability
and validity of data collection instruments and methods. The main study began
on 1st February 2005.
Analysis of data was on an ‘intention-to-treat’ basis; this means that the results
for all women in the MLU group who were transferred to consultant-led care at
any stage are included in the MLU group. Comparisons between midwifery-led
care and consultant-led care were tested using the appropriate standard
statistical methods including reporting of 95% confidence intervals.
3.5. Data Safety and Monitoring Board
An independent Data and Safety Monitoring Board (DSMB) was established by
the research team and conducted an interim analysis on the data received on
the first 495 women recruited to the main study (33% of sample). The DSMB
decided unanimously that there was insufficient evidence of benefit or harm in
either group and that the study should continue as originally designed.
3.6. Conclusion
The two midwifery-led units opened on 5th July 2004 and the pilot phase of the
MidU Study ran from then until 31st January 2005. Recruitment to the main
study commenced on 1st February 2005 and ceased on 20th November 2006,
with 9804 women informed about the study, 4190 (43%) of whom were eligible
to take part. Fifty-four percent of women who were eligible (n=2260) consented
to join the study, 607 in the pilot and 1653 in the main study, of whom 1102
were randomised to midwifery-led care and 551 to consultant-led. The last
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women recruited to the trial gave birth in June 2007. Manual data collection,
checking and data entry continued for a further 18-month period. This prolonged
engagement in a time-consuming trial by, in particular, the clinical staff is a
remarkable achievement that gives testimony to the dedication to the support of
research and evidence based practice for the enhancement of maternity care
shown by clinicians, managers and educators in the region.

4. Results
4.1. Primary outcomes
Of the ten primary outcomes chosen for this trial, seven showed no statistically
significant difference between MLU and CLU care. These were: induction of
labour (26% in CLU and 23%, in MLU), episiotomy (22% in CLU and 19% in
MLU), Caesarean birth (16% in CLU and 15% in MLU), instrumental birth (15%
in CLU and 13% in MLU), postpartum haemorrhage (15% in CLU and 14% in
MLU), Apgar scores less than 8 (1.51% in CLU and 0.95% in MLU), and
initiation of breastfeeding (60% in CLU and 58% in MLU). A further outcome,
umbilical cord blood Ph measurement, could not be undertaken within the trial
procedures.
The rates of the two remaining primary outcome interventions, continuous
electronic fetal monitoring and augmentation (acceleration) of labour were
significantly reduced with midwifery-led care. Fifty-nine percent of women in the
CLU had continuous electronic fetal monitoring compared with 38% in the MLU.
Intermittent auscultation of the fetal heart using a Pinard’s stethoscope was
used in the care of 45% of women in the MLU, compared with 14% of women in
the CLU.
The rate of augmentation (or acceleration) of labour was 49% in the CLU and
34% in the MLU, a statistically significant difference. Artificial rupture of
membranes was performed to augment labour for 32% of women in the CLU
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group and 21% in the MLU group. An oxytocin infusion was used to accelerate
the labour of 27% of women under CLU care and 20% of those in the MLU.
4.2. Secondary outcomes
Secondary outcomes that showed a statistically significant difference between
the two types of care in the antenatal period were that women allocated to the
MLU had fewer ultrasound scans (USS) and antenatal cardiotocographs
(CTGs), and shorter in-patient hospital stays. The majority of women in the MLU
had either none or one USS (44%) compared with 35% in the CLU, and 10% of
women in the MLU had 4 or more USSs, compared with 23% of those attending
the CLU. Thirty-four percent of women in the MLU had no CTGs performed,
compared with 7% of those attending the CLU. Women in the CLU had
antenatal stays in hospital that were more than 3 hours longer, on average, than
the stays for MLU women.
No significant difference was found in the proportion of women who had at least
one antenatal admission in either group (CLU 42% and MLU 45%). The
proportion of women experiencing any pregnancy complication was similar in
the two groups, 21% in CLU and 23% in MLU.
In labour, fewer women in the MLU group chose to have epidurals (19%) than
did those in the CLU (25%), a significant difference. Methods of pain relief
chosen instead included transcutaneous electrical nerve stimulation (TENS)
(16% in MLU compared with 12% in the CLU) and hydrotherapy (24% in MLU
compared with 3% in CLU). Twenty-eight percent of women in the MLU group
had 1 or 2 caregivers, as opposed to 18% in the CLU. In the MLU group,
women had longer first stages of labour, at an average of 4 hours and 5
minutes compared with 3 hours 13 minutes in the CLU group.
At birth, women in the MLU had a higher usage of spontaneous pushing (68%
in the MLU, 57% in the CLU), upright positions for birthing (20% in the MLU, 6%
in the CLU) and physiological (expectant) management of the third stage of
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labour (13% in MLU and 1 woman (0.2%) in CLU). No significant difference was
seen in the percentage of women having a spontaneous vaginal birth (69% in
the CLU, 72% in MLU). Similar proportions in the CLU (58%) and MLU (60%)
had a non-intact perineum. Mean blood loss was 326 mls for women in the
CLU, and 332 mls for women in the MLU.
Women in the MLU group had statistically significantly shorter postnatal stays in
hospital with 17% staying only one day compared with 9% in the CLU. They
continued to have postnatal care from the MLU midwives in the community, with
an average of 2.04 visits.
Neonatal outcomes in the MidU study showed no statistically significant
difference between the two groups, with 27% of babies born to women in the
MLU group requiring paediatric care at birth or in the early neonatal period,
compared with 28% in the CLU group. No differences were found in type or
frequency of neonatal resuscitation required, with facial oxygen administered to
12%, and bag and mask resuscitation required by 2%, in both groups. No
difference was seen in rates of admission to the special care baby unit (12% of
MLU babies and 11% of CLU babies) or in early neonatal deaths (0.19% in the
MLU and 0.37% in the CLU) or total neonatal deaths (0.28% in the MLU and
0.37% in the CLU).
In the satisfaction survey, 10 key areas were selected for presentation. No
statistically significant difference was seen in women’s views on 5 areas of care
including: the type of fetal monitoring they received (83% in the MLU happy or
very happy, and 77% in the CLU), how clean and tidy the facilities were (89% in
MLU said facilities performed well or somewhat well, and 88% in CLU), care
received during labour (86% in MLU said this aspect performed well or
somewhat well, and 81% in CLU), support by staff during labour and birth (88%
in MLU said this aspect performed well or somewhat well, and 87% in CLU),
and the length of postnatal stay (83% in the MLU happy with length of stay, and
76% in the CLU).
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Mean satisfaction scores for the statements regarding women feeling that they
were with people who cared about them, their confidence in the staff, and how
satisfied they were with care after birth showed a statistically significant
difference with slightly higher satisfaction in the MLU group. Mothers’ views of
their care also showed a statistically significant difference between the two
groups in the areas of satisfaction with their pain relief (83% of women in MLU
happy or very happy, 68% in the CLU), and whether they would recommend the
care they had received to a friend (85% in MLU said this aspect performed well
or somewhat well, and 70% in CLU).

5. Economic analysis
The broad aim of the economic evaluation of the MidU study was to compare the
costs and clinical outcomes of midwifery-led and consultant-led care in this group of
low risk women. In the process, the cost of a normal birth in each of the two groups
was computed and compared, and the cost of a birth in which complications arose
was also presented.
The most appropriate form of economic evaluation to answer the set objectives was
a cost effectiveness analysis (CEA) conducted in line with best practice guidelines,
using quantitative methodology. A care pathway model was designed to analyse
the major interventions at each stage of a mother’s episode of care from antenatal
booking through birth to the postnatal period. The model took an intention to treat
approach to reflect those women allocated to midwifery-led care who developed
complications requiring temporary or permanent transfer to the CLU. The evaluation
is undertaken from the perspective of the MidU study’s sponsor, the HSE-NE, and
the results are expected to inform the provision of maternity services in that region
and nationally.
The cost of a normal birth was found to be €574.30 in the MLU and €631.64
in the CLU. MLU births thus cost €57.34, or 10%, less than those in the CLU. This
result remained robust when a number of the variables were varied in line with
reasonable expectations, the difference increasing by €38.12 (a further 5%) in some
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scenarios. Additionally, the incremental cost (over and above the cost of a normal
birth in the MLU) of a birth where temporary transfer to the CLU was required was
€160.45, where permanent transfer was required the cost increased a further
€276.58, if an elective caesarean section was needed, a further €467 and if an
emergency caesarean section was needed the cost increased by an additional
€908. An “intention to treat” economic analysis of the costs of the two interventions
on average for a woman who is booked into either care pathway is also presented
and shows that the cost difference between the two types of care is €332.80 per
woman. The conclusion of this evaluation is that the MLU is a cost effective
alternative method of delivering maternity services for healthy women without risk
factors for labour and delivery.

6. Conclusion
The MidU study was a carefully implemented, randomised trial comparing
midwifery-led care provided for low risk women in an integrated MLU using
evidence-based policies and procedural guidelines, with consultant-led care, in
the HSE North-Eastern region. The results have shown that midwifery-led care,
as practised in this study, is as safe as consultant-led care, results in less
intervention, is viewed by women with greater satisfaction in some aspects of
care and is more cost-effective.

7. Recommendations
It is recommended that:
•

present policies leading to high levels of acceleration of labour in the
CLUs (and MLUs) should be reviewed and a strategy put in place to
decrease them, in line with the present NICE guidelines on the care of
healthy women during labour

•

the evidence that the increased use of EFM in the CLUs does not appear
to confer any benefits to the fetus or neonate should be used to
encourage participation of women in the ADCAR trial. The results of the
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ADCAR trial should be awaited before any change in practice of fetal
monitoring is made
•

maternity services consider introducing a policy of one scan only for low
risk women and CTGs only as necessary

•

the reasons for longer antenatal stays in the main hospital be
investigated and methods of reducing antenatal admission time be
instituted

•

policies be strengthened to aim for fewer caregivers in labour and to
promote one-to-one care

•

a strategy be implemented to promote increased use of nonpharmacological methods of pain relief, including the installation of
birthing pools for hydrotherapy in the main CLUs

•

all women be encouraged to direct their own pushing efforts in the
second stage of labour and be assisted to choose the position for birth
that they would prefer

•

a randomised trial be conducted of active versus physiological
management of the third stage of labour in women at ‘low risk’ of
complications who do not receive an oxytocic drug for induction or
acceleration of labour

•

a study be conducted on the timing of intrapartum transfers from MLU to
CLU care

•

a strategy be implemented to reduce post-natal hospital stay and provide
community midwifery care for all low-risk women

•

women attending midwifery-led care who are transferred to CLU care in
the antenatal or intrapartum period should be transferred back to
midwifery-led care as soon as possible

•

student midwives be introduced to the concept and philosophy of
midwifery-led care early in their education and be facilitated to gain
practical experience in MLUs

•

a more detailed economic evaluation of midwifery-led care be
undertaken using a cost benefit analysis approach
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•

midwifery-led care continue to be offered to all low-risk women in the
region and the criteria for ‘low risk’ be reviewed and widened in the light
of these findings

•

consideration be given to offering, in the context of a randomised trial
initially, midwifery-led antenatal and postnatal care to a wider group of
women whose moderate to high-risk status is confined to the intrapartum
period

•

consideration be given to the establishment of other midwifery-led units
in the region and across Ireland using the model of midwifery-led care
practised in this study, provided in an integrated MLU.
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Chapter 1 – Background and context for the study

1.1. Introduction
1.1.1. International maternity care
The development and provision of maternity care in developed countries in
the early part of the 20th century was based on a perceived focus on safety
for mother and baby. However, with sharply falling perinatal and maternal
mortality rates in the developed world (WHO, 2006; WHO, 2007), the
emphasis has increasingly expanded to include issues of maternal choice and
satisfaction. Such expansion is taking place because people are increasingly
accustomed to exercising their right to choice over a broad range of everyday
issues, including their health care options. In the case of philosophies of
maternity care, this involves the belief that women’s consent to care and
treatment should be based on the principle of ‘informed choice’ (Kirkham,
2004). At another level, there is also a broad recognition that our decisions
are made within the context of a ‘risk society’, where risks, or the perceptions
of what ‘might’ happen, seem to saturate our understanding of the everyday
world (Adam and van Loon, 2000). The concepts of risk and safety are
juxtaposed in the increasing medicalisation of birth that has occurred in
Ireland, particularly over the last half century, and the rising rates of
intervention that have accompanied it. Hospital births in increasingly
centralised units reflect government policies over many decades, and are a
commonplace experience (Kennedy, 2002). The concept of safety in maternity
care, however, is ambiguous and ill-defined (Devane and Begley, 2004), and
the assessment of what comprises either a ‘risk’ or a risk
management/avoidance strategy has resided almost exclusively with
professional caregivers. The medicalisation of birth has become normalised,
with the focus on women’s decision making often limited to individual
decisions, such as whether a woman opts for public or private health care

29

The report of the MidU study
School of Nursing and Midwifery, Trinity College Dublin

during pregnancy and birth, or whether or not she wants an epidural during
labour. Women in Ireland have had minimal, if any, input to influence the
direction of maternity-care decisions effectively at strategic policy levels
(Devane et al., 2007b).
1.1.2. Social and medical processes in childbirth
Although numbers of births in Dublin maternity hospitals have increased by
between 14% and 30% since 1993 (Haughey, 2001), and by a further 12%
since that date in one hospital (Fitzpatrick, 2007) each woman who becomes
pregnant is having far fewer pregnancies than her mother did. In Ireland, the
average number of children per family has declined dramatically from 2.2 in
1986 to 1.4 in 2006 (Central Statistics Office, 2007). As a result of this falling
fertility, the experience of childbirth is no longer distributed over a number of
pregnancies, resulting in women having fewer ‘compass points’ whereby to
interpret and make sense of their care in labour and birth. At the same time,
the expansion of the numbers of women of childbearing age in the labour
market has been dramatic over the last decade, creating new dimensions in
women’s lives as well as new pressures and needs for women as mothers, for
example, in relation to childcare (Murphy-Lawless, 2000; Kennedy, 2002;
Murphy-Lawless, 2005).
Health carers sometimes fail to see what they do as a social process that
directly affects both the immediate physical, psychological and long-term
outcomes of both mother and baby (Graham and Oakley, 1981; Davis-Floyd,
1992; Wagner, 1994; Kennedy, 1998; Murphy-Lawless, 1998; Edwards, 2005).
Over 20 years ago, Oakley (1980) argued that lack of control, both over the
type of birth available and within the limited models of birth, contributed
significantly to women’s feelings of depression after birth. At the time, Oakley
correlated such feelings with a misuse of technology. But, as still further strides
have been made in the technological approach to normal birth, it is important to
note that, although the markers of what is considered ‘normal use of
technology’ have shifted, the issue of control remains the same. Thus, the
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rising rates of, for example, epidural analgesia or planned Caesarean section
can be seen as ways by which many women ‘choose’ to ‘control’ the birth
process, which will, for many, be a highly technologised one, often occurring in
units that are grossly under-resourced (O’Connor, 2001; O’Morain, 2001a;
O’Connor, 2002). Factors affecting women’s choice in these situations will
include the normality or otherwise of their pregnancy so far. It can also be
observed that ‘choice’ in such a context may not be a real choice (O’Meara,
2008), but a response by the individual woman to confusing and unsupportive
circumstances where she is being asked to fit in with a pre-arranged structure
that has, for some women, been defined as a factory production system
requiring rapid ‘throughput’ (O’Driscoll, 1972; Martin, 1987; Begley, 2001).

1.2. Models of maternity care – the economic model
1.2.1. Active management of labour
The ‘active management of labour’ exemplifies this type of care and is used,
in its entirety or components thereof, in the majority of maternity hospitals in
Ireland and in many parts of Europe. By definition, this includes intervention in
the labour process in a number of different ways, notably the ‘active’ [i.e.
direct] involvement of a consultant (not junior/trainee) obstetrician in the care
of all women in labour, the presence of a midwife giving one-to-one care to
each woman in labour and the use of routine artificial rupture of membranes
and intravenous oxytocin for women who are not ‘progressing’ at a
predetermined ‘norm’ of one centimetre of cervical dilation per hour (O’Driscoll
et al., 1993).
The active management of labour is based on the premise that efficient
uterine action is fundamental in preventing prolonged labour. Nevertheless,
that 38% of first time mothers with a singleton pregnancy at ‘low-risk’ of fetal
distress in labour require oxytocin during labour to facilitate delivery within
expected time limits (Impey et al 2003) raises questions as to why it is
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believed that so many women are incapable of delivering their infants without
such intervention.
It is clear from the writings of Kieran O’Driscoll, the originator of active
management of labour, that it was introduced as a cost-saving measure in the
1970s. In one paper he states that “the unit cost of production, relating nurses’
(sic) salaries to the number of babies born, was £4.72 in Dublin, which
compares with approximately £12 in the other hospitals” (O’Driscoll, 1972, pp.
697-698). He further stated that active management of labour decreased the
“bottle-neck” in the delivery suite produced by women whose labour was not
“controlled” in this way, thus permitting staff to be “deployed productively”
(O’Driscoll, 1972, p. 697). The phrasing of this paper clearly emphasises
economic necessity as a motive for clinicians’ decisions, which has led to the
present day ‘industrial’ or ‘economic’ (Begley, 2001) model of maternity care
provision.
While active management of labour is associated with an overall reduction in
the length of labour, it is said not to decrease the caesarean section rate
(Sadler et al., 2000). Indeed, it has been suggested that the main beneficial
effect of active management of labour may be due to the continuous support
of a midwife rather than to the routine use of amniotomy and oxytocin
(Thornton & Lilford, 1994). Certainly, artificial early rupture of the membranes,
as a routine process, has been criticised as “not scientifically justified"
(Wagner, 1994 p. 145) and a recent Cochrane review found that “the evidence
showed no shortening of the length of first stage of labour and a possible
increase in caesarean section”. This review states that “routine amniotomy is
not recommended for normally progressing labours or in labours which have
become prolonged” (Smyth et al., 2007). The active management ‘package of
care’ was the subject of a Cochrane review published in October 2008, which
found that it was associated with a small decrease in the caesarean section
rate, but that it was ‘highly prescriptive and interventional’. The authors
advised further research to determine the acceptability of active management
of labour to women (Brown et al., 2008).
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1.2.2. Intervention rates in childbirth
Such a system of medicalised birth is apparent in many countries across the
world, and is accompanied by high levels of routine childbirth intervention
rates. In Ireland, for example, the national caesarean section rate of 24% for
the year 2003 had doubled from 12% in 1991 (Economic and Social Research
Institute and Department of Health and Children, 2006) and now stands at a
level of 25.39% (Economic and Social Research Institute and Department of
Health and Children, 2008b). Similar increases have been found in other
developed countries, with caesarean section rates in England rising from 9%
in 1980 to 21% in 2001 (National Collaborating Centre for Women’s and
Children’s Health, 2004), and 24% in 2007 (Commission for Healthcare Audit
and Inspection, 2008), which has been described as “worryingly high” by the
Royal College of Midwives (Boseley, 2008).
In the year 2001 to 2002, the USA saw the caesarean section rate rise by 7%
to its highest reported rate of 26.1%, equating with a 26% rise since 1996
(Martin et al., 2003). Other regions, most notably in the Nordic countries,
report much lower national caesarean section rates of about 12–15%
(National Collaborating Centre for Women’s and Children’s Health, 2004).
More recent rates from the major teaching hospitals in Ireland show significant
variation in caesarean section rates from 16.1% in the National Maternity
Hospital (Keane, 2004) to 28.2% in the Rotunda Hospital (Geary, 2004). Such
variation, albeit of a lesser degree, is also reflected in regional variations in
caesarean section rates between England, Wales and Northern Ireland, with
rates ranging from 19.3% to 24.2% (Royal College of Obstetricians and
Gynaecologists, 2001) and in different English Trusts between 14% and 39%
(Commission for Healthcare Audit and Inspection, 2008). Despite these
regional and hospital variations there appear to be no noticeable differences
in outcomes, which may indicate that some of these Caesarean sections are
unnecessary from the point of view of safety (NHS Institute for Innovation and
Improvement, 2006).
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The UK National Sentinel Caesarean Section Audit report (Royal College of
Obstetricians and Gynaecologists, 2001) suggests that the following factors
may have contributed to the steep increase in caesarean sections: (1)
differences in clinical practice, including interpretations of failure to progress in
labour and fetal distress; (2) organisation and availability of resources; (3)
characteristics and views of obstetricians; (4) provision of one-to-one support;
and (5) women’s choices about childbirth. These factors, far from confirming
some perception of ‘science’ as a sophisticated and progressive entity,
actually focus on the intensely social and cultural contexts that influence
decision-making about birth management and individual options for
professionals to regulate and intervene in that management. ‘Differences in
clinical practice’ can be a way of trying to express very different levels of skill,
and areas where skills have been lost may change clinical practice as a result;
for example, the dramatic increase in delivery of breech presentations by
caesarean section has undoubtedly resulted in a loss of skills in facilitating
vaginal breech birth (Herbst, 2005; Rietberg et al., 2005).

1.3. Models of maternity care – the midwifery-led model
Recent reports and policy documents have recommended changes in the
provision of maternity services to ensure that women have a full range of safe
and acceptable options for place of birth (Department of Health, 1994;
Government of Ireland, 1997; Condon, 2000; Kinder, 2001). It is in this context
that midwifery-led units (MLUs), where midwives are the lead professionals,
are seen as an important and necessary development in the future
organisation of maternity care (World Health Organisation, 1996) and offer the
majority of women a woman-centred (Spitzer, 1995; Saunders et al., 2000)
cost-effective (Saunders et al., 2000), safe (Olsen and Jewell, 2006) and
satisfying alternative (Spitzer, 1995; Saunders et al., 2000) to obstetric
consultant-led care (Saunders et al., 2000; Royal College of Midwives, 2000,
2007).
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Internationally, MLUs have been shown to have comparable maternal and
neonatal mortality and morbidity outcomes to those achieved with women of
similar low risk status cared for within the traditional care settings (Rooks et al
1992; Hundley et al, 1994; Waldenstrom et al., 1997, Waldenstrom et al.,
2001). These units are rated highly by service users with greater satisfaction
reported with all aspects of care (Hundley et al, 1994; David et al 1999;
Saunders et al., 2000). The most recent Cochrane review comparing
midwifery-led care with other forms of care for women in pregnancy and
childbirth (Hatem et al., 2008) involved 11 trials including 12,276 women. Six
studies included women at low risk to complications and the other 5 recruited
women of high, or mixed, levels of risk. The meta-analysis found no
statistically significant difference in fetal loss or neonatal death rates. Women
who received midwifery-led care were less likely to have an episiotomy, an
instrumental birth or antenatal hospitalisation, and were more likely to have a
spontaneous vaginal birth, to feel in control of their labour and birth and to
initiate breastfeeding. The authors’ conclusion is that “most women should be
offered midwife-led models of care and women should be encouraged to ask
for this option” (Hatem et al., 2008: 2).
To date, no study has prospectively evaluated the effectiveness of midwiferyled care compared to consultant-led care for healthy women without risk
factors for labour and birth in the Republic of Ireland.

1.4. Irish maternity services
1.4.1. A maternity service under pressure
In Ireland today, there are 20 maternity hospitals/units, which catered for
65,425 births in 2006 (Central Statistics Office 2008). This birth rate has risen
each year since a low of 48,255 in 1994 with little concomitant rise in the
numbers of midwifery staff until recently. Since the late 1990s, the country’s
maternity services also have the added needs of women coming to Ireland as
refugees and asylum-seekers (Kennedy and Murphy-Lawless, 2003; Murphy35
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Lawless, 2005). By the year 2004, the country’s three main maternity
hospitals (The Coombe Women and Children’s Hospital, The Rotunda
Hospital and The National Maternity Hospital), dealing with over 22,000 births
per annum, cited one in four of these births being from women in this
category, although these figures were later challenged as the designation
‘non-national’ used in hospital records also included women from other EU
countries and countries such as the USA and Australia (Coulter, 2004). Due to
pressure on bed capacity, most of the major maternity hospitals provide ‘early
transfer home’ and ‘Domino’2 schemes and some utilise hotel accommodation
nearby to house women for the first day or two after birth.
The provision of women-centred care and choice in childbirth are minimum
requirements for quality maternity care in Ireland. However, a national survey
commissioned recently by the Irish Examiner and conducted by Lansdowne
Market Research found that 63% of the 500 mothers surveyed across Ireland
were unhappy with some aspects of care during pregnancy or childbirth
(O’Doherty and Regan, 2006). In particular, travelling distances required to
attend antenatal clinic appointments, or to reach hospital when in labour, were
a cause for concern, with 20% of Munster women travelling 31 miles or more
to give birth (Regan, 2006). This problem has arisen in recent times, due to
the closure of many of the smaller maternity units around the country in
response to international trends and recommendations regarding the optimum
size of maternity units (Condon, 2000).
1.4.2. The demise of normality in childbirth
The preceding sections have outlined the trend of rising intervention in
childbirth and the resultant increases in instrumental births. As that which is
‘common’ within a given social context eventually becomes seen as ‘normal’,
2

“Domino” stands for DOMiciliary IN and Out. Women without risk factors receive antenatal care in
the community from a team of midwives, one of whom visits the woman in her own home in early
labour, assists her through labour and escorts her to hospital in time for the birth. The woman and her
baby may then go home again 6 hours later, if there are no complications, and they are visited by one of
the team midwives daily for 5-7 days in the postnatal period.
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it may soon happen that the ‘normal’ birth becomes the minority event and
therefore ceases to be the norm (Begley and Devane, 2003). As the daily
work of obstetricians brings them into contact with (mainly) abnormalities of
pregnancy and childbirth, their belief that most pregnancies are abnormal is
strengthened repeatedly (Tew, 1990). Marsden Wagner of the World Health
Organisation concurred with this view when he suggested that the care in
Ireland is ‘highly medicalised, ‘high tech’, doctor centred, midwife marginalized
care’ (Wagner, 2001:S26), asserting that this occurs because ‘fish can’t see
water’. He argued that caregivers who have exclusively experienced only
routinely medicalised, highly interventionist birth in hospitals cannot see the
detrimental effects their interventions have as they have never experienced
any alternative (Wagner, 2001).
1.4.3. The challenge to change Irish maternity services
Efforts to change the prevalent interventionist outlook on Irish maternity care
have emerged in the past 15 years. In particular, in 1996, a group of practising
midwives, childbirth groups and academics held a national conference entitled
‘Mother and Child 2000’. The objective of the conference was to bring
together for the first time a number of voices in order to present researchbased work on the policies and patterns of maternity care, decision making
about place of birth, and changes in midwifery practice based on research
evidence. The conference organisers also sought to present the views of the
support and activist groups involved in seeking changes in the provision of
maternity care. The hopeful title of both the conference and the edited
collection of papers emanating from it (‘Returning Birth to Women’) conveyed
the implicit message that, perhaps by the year 2000, we would begin to see
the realities of woman-centred care established in Ireland to the benefit of
both women and midwives (Kennedy and Murphy-Lawless, 1998). A key
demand of the conference was that the report of the ‘Maternity and Infant
Care Scheme Review Group’, which had been established by the Department
of Health and Children and had completed their report in 1994, would be
published as a matter of urgency. The Department of Health and Children also
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did not launch the study it had commissioned on home births, although the
author, Marie O’Connor, did publish the findings (O’Connor, 1992, 1995). The
Department of Health and Children published the Review Group document in
1997, under the title ‘Report of the Maternity and Infant Care Scheme’ dated
for 1994 (Department of Health and Children, 1994). However, it was clear
that the review group had not taken note of the growing body of data on
evidence-based maternity care, and so the dominant model of
medical/consultant-led, hospitalised birth remained unchallenged. This was
discussed in an introduction to the published papers from the above
conference, where it was argued that Irish maternity-care policies were clearly
lagging behind the energetic developments elsewhere in Britain and Europe,
which sought to develop a diversity of approaches to the provision of care for
and location of pregnancy and childbirth. It was also noted that policymakers
and medical authorities in Ireland urgently needed to re-examine their
entrenched commitment to consultant-led care for all women (Kennedy and
Murphy-Lawless, 1998).
1.4.4. Emerging changes in Irish maternity services
Since then, significant changes in the provision of Irish maternity services
have begun to emerge and point toward new directions that may gradually be
embedded in formal policy structures across the country. Such changes
include (1) the establishment of an Expert Group on Domiciliary Births; (2) the
establishment of the statutory body, the Women’s Health Council, with the
remit to follow through the National Women’s Health Plan which has a
commitment to respond to women’s expressed needs about the maternity
services; (3) the national pilot programme on direct-entry midwifery education
that ran from June 2000 to May 2003 (Carroll and Begley, 2003), following
which a 4-year direct-entry degree programme commenced nation-wide in
October 2006; (4) the development of pilot projects on community midwifery,
including home birth and DOMINO care in Dublin, Cork, Galway and
Waterford; (5) an increasing profile of research work in university-based
schools of Nursing and Midwifery in Ireland; (6) a number of high-profile legal
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cases challenging the health boards on their lack of provision of grants for
home birth under the 1970 Health Act (Holmquist, 2003; Carolan, 2003); (7)
an increasing interest in home birth (actual home births increased from 0.3%
throughout the 1980s and early 1990s, to 0.5% of all births in 1999 and then
to a high of 288 births in 2002, still 0.5% (Economic and Social Research
Institute and Department of Health and Children, 2005). However, this has
reversed in recent times with the national Report on Perinatal Statistics for
2006 (Economic and Social Research Institute and Department of Health and
Children, 2008b) reporting a 41% decrease in home births attended by
independent midwives from 2002 to 2006, when the total number of home
births was only 170 (0.3 %). This may be, in part, due to the increased
availability of community-based schemes such as DOMINO, or to the
decreasing numbers of independent midwives.
Since 2000, a number of pilot schemes to support home and DOMINO birth
have become available, which appear to have increased home-birth numbers
in some regions. For example, the pilot home birth project of the Health
Service Executive–Southern Area (previously known as the Southern Health
Board) recorded 160 home births from commencement in 2001 to the
beginning of 2003, with a further 50 home births expected in that year
(Holmquist, 2003). Independent midwives have reported a steady increase in
demand for their services since 2002. Several independent midwives set up
new practices for home births, increasing the total number of independent
practitioners to 18 in 2001–2002, but numbers have since fallen back to 15 (C
OBoyle, personal communication). This may be as a result of perceived lack
of support for home births and independent domiciliary midwifery in Ireland at
policy level, despite international literature demonstrating the safety of home
births (Chamberlain et al., 1996; Johnson and Daviss, 2005).
Such difficulties are vividly exemplified in the November 2003 unanimous
ruling of the Supreme Court that there is no statutory obligation on health
boards to provide home-birth services. Although Section 62 of the Health Act
1970 requires health boards to make available appropriate medical, surgical
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and midwifery services, that obligation would be fully complied with by
providing those services within the confines of a hospital (Carolan, 2003).
Another serious issue impacting on the practice of independent midwives was
the withdrawal of indemnity insurance covering them for home births by the
Irish Nurses’ Organisation (Horan, 2007). A period of wide publicity of the
consequences, profuse media coverage and campaigning by the Homebirth
Association of Ireland and other pressure groups resulted in a positive
response form the HSE. Since 1st October 2008, independent midwives (now
termed “self-employed community midwives”) can be included under the
HSE’s Clinical Indemnity Scheme if they sign a Memorandum of
Understanding with the HSE (Department of Health and Children, 2008).
All these developments require considerable changes in institutional thinking
to ensure that they carry through on their potential to effect real change. Given
the historically closed nature of institutional administrative culture in Ireland
(Lee, 1989), this is a substantive challenge. Although there has been a distinct
effort to develop social partnership and social inclusion over the past decade
and more, and exercises in public consultation have increased considerably,
critics of the process are concerned about tokenism and the tendency to
integrate oppositional views from the community in such a way as to override
this ‘integrationist’ approach (Curtin and Varley, 1997; Iredale, 1999).
Whatever the arguments, significant progress has been made given the
challenges posed by the considerable cultural changes required.
1.4.5. The report of the Independent Review of the Maternity and
Gynaecology Services in the Greater Dublin Area
An independent review of the maternity and gynaecology services in the
Greater Dublin Area was conducted in 2007-2008 by KPMG Consultants on
behalf of the HSE. Its purpose was to make recommendations and provide an
action plan designed to facilitate the optimal configuration of primary,
community and hospital services and workforce requirements for the
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geographic area and population of the Greater Dublin Area with the aim of
making available safe, sustainable, cost effective and high quality maternity
care and gynaecology services. In so doing, it was charged with taking into
account the changing nature of the HSE, the clinical and non-clinical service
requirements, service users’ perspectives and the case for tri-location of adult,
paediatric and maternity services. The report was presented in December
2008 and officially published in February 2009. The main recommendations
for the future model of care included:
• An increased and improved service offering a choice of different models in a
wider range of settings
• The development and expansion of midwifery led services, community
midwifery services and MLUs, stating that “only those women with high risk
pregnancies will require an obstetrician” (KPMG 2008, 229)
• The 3 Dublin maternity hospitals to relocate to 3 large general hospitals
• The relocation of some elements of current maternity and gynaecology
services to community and primary care settings
• An increase in consultant and midwife numbers.
A commitment was also given to look at extending this model nationwide to
reduce potential inequalities in service throughout the country. The publication
of this report is to be welcomed, given its focus on directing care towards a
more women-centred model.

1.5. Developments in maternity care in the Health Service
Executive – North Eastern Area (HSE-NE)
1.5.1. Developments in 1998-2000 – the Condon Report
Continued adherence to medical-led care, a lack of awareness of the
changing contexts of women’s lives and a resulting sense of confusion about
the issues of ‘safety’ and ‘choice’ emerged in relation to onward planning of
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services in the Irish Health Service Executive North Eastern Area (previously
known as the North Eastern Health Board [NEHB]).3 In 1998, after plans to
develop hospital services in this area, a Maternity Services Review Group was
convened by the Health Board to consider the options for the provision of
maternity care in the region. This review body, known as the Condon Group,
and consisting of two obstetricians, a senior civil servant in the Department of
Health and two senior nursing (sic) personnel, was charged with investigating
care options for the future, with reference to current practice and to
developments in maternity care both in Ireland and abroad. The lack of
representation of acknowledged midwifery professionals on this group, with
the referral to them above as “nursing” personnel, is perhaps an indication of
the invisibility of the profession in Ireland. The group interviewed
representatives of all professional staff and also representatives of user
groups in local communities. Research was also commissioned with a
commercial marketing group, Lansdowne Market Research, in relation to
women as ‘consumers’.
The subsequent Condon Report remained focused on the Irish institutional
framework for consultant-based care, and recommended that an ‘integrated
model of maternity care’ based on a ‘hub-and-spoke’ approach would result in
the provision of ‘a high quality consultant delivered service.’ (Condon, 2000, p.
v). In this new model, two existing maternity-care units in the Louth Hospital,
Dundalk and in Monaghan Hospital were to be closed, as the numbers of
births were noted to be ‘insufficient to provide consultants with sufficient
experience to maintain their skills’ (Condon, 2000, p. iv). All births in the
region would therefore take place in Cavan General Hospital and Our Lady of
Lourdes Hospital, Drogheda. The staff from these hospitals would also supply
‘outreach services’, composed of antenatal clinics held in facilities in Dundalk
3

A new agency, the Health Service Executive (HSE), assumed responsibility for the health
service in the Republic of Ireland on January 1, 2005. As part of the Irish government’s Health
Service Reform Programme, the functions of Health Boards, including the North Eastern
Health Board, transferred to the HSE. The former North Eastern Health Board is now under
the auspices of the Health Service Executive. To avoid confusion, the North Eastern Health
Board is referred to throughout this document as the Health Service Executive - North
Eastern Area or HSE-NE.
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and Monaghan. Thus, the two hospitals in Cavan and Drogheda were to
become the ‘hubs’, and the outreach services supplied to the Dundalk and
Monaghan areas were to be the ‘spokes.’ Although the literature review for the
Condon report did include the three important policy documents emanating
from the UK in the 1990s, the ‘Winterton Report’ (House of Commons Health
Select Committee, 1992), ‘Changing Childbirth’ (Department of Health, 1993),
and ‘Delivering Choice’ (Department of Health and Social Services, Northern
Ireland, 1994), there was no reference to other seminal work. In particular,
relevant Cochrane systematic reviews of the evidence and the major work
undertaken at the National Perinatal Epidemiology Unit in Oxford in the 1980s
and 1990s on place of birth and safety (Campbell and MacFarlane, 1987,
1994) were not mentioned.
The market research conducted for the Condon report used a questionnaire
survey of 510 women to ascertain their perceptions of care. This reported that:
(1) 66% of women experienced a ‘normal birth’ (there was no definition
included of what normal birth was thought to comprise, and data supporting
this finding came from the women themselves); (2) most women (74%) were
satisfied with antenatal services and with their care while giving birth in
hospital, 71% expressing themselves ‘entirely satisfied’; (3) for 38% of
women, options on birth position were not discussed with them; (4) epidurals
were the ‘pain relief’ method of choice even though gas and air was used
more frequently, often due to lack of time and anaesthetic staff to administer
epidurals; (5) attendance at antenatal classes was low at 40%, with half of
those doubting the usefulness of the classes; (6) proximity of a woman to
hospital was important in her decision as to which hospital to access (Condon,
2000). This summary reveals what might be regarded as a deep confusion on
the part of women and maternity-care providers about what comprises a
normal birth experience and, as a result, low expectations. Most women
stated that they were satisfied and yet a significant minority of women did not
get either the pain relief that they have stated they wanted or the birth position
they might want. The Irish Childbirth Trust, known as ‘Cuidiú’, conducts a
survey of maternity units in Ireland every 3–4 years as a resource guide for
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potential parents. According to their survey of 1999, (since updated (Cuidiú,
2005)), medicalised birth, with a high intervention rate, was the norm in most
Irish maternity hospitals at that time, including those of the former NEHB
(Table 1). These data throw into question the finding of the market
researchers during data collection for the Condon Report, that 66% of women
in the North-Eastern Health Board area experienced a ‘normal’ birth (Condon,
2000). It would seem that the definition of ‘normal birth’ used in the Condon
Report included births of women who had their labours induced, accelerated,
or both.

Table 1. Rates of induction, acceleration of labour and caesarean
sections in the former NEHB hospitals
Induction of

Acceleration of

Caesarean section

labour (%)

labour (%)

(%)

Monaghan

data not available

data not available

18

Cavan

40 (estimated)

data not available

24

Louth

25 (primiparous)

42 (primiparous)

20

(Dundalk)

75 (multiparous)

57 (multiparous)

Drogheda

21

24

Hospital

23

Source: Cuidiú, 1999.
As indicated, data were not available for some interventions at time of data
collection for report.
1.5.2. Developments in 2000-2001 – Reactions to the Condon
Report and the closure of hospitals
In 2000, the Condon Report was rejected by the Board of the former NEHB
(NEHB, 2001), and calls for a new committee were made. In 2001, however,
the former Health Board’s insurers withdrew insurance cover from the
maternity units in Monaghan and Dundalk, leading to their closure in March,
2001 (The Irish Times, 2001a). There was an immediate and voluble reaction
to the closures; women expressed their feelings through local action groups,
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media campaigns, petitions collecting more than 30,000 signatures,
approaches to politicians, legal action, and events such as the Border
Counties Maternity Services Forum for the Restoration and Development of
Maternity Services at Monaghan General Hospital, held in July, 2001 and
sponsored by Monaghan County Council (McCullen, 2001; O’Morain, 2001b;
The Irish Times, 2001b). At that Forum, parallel developments in Northern
Ireland leading to the closure of smaller maternity units, leaving no unit
between Enniskillen and Craigavon, were presented by the Chairperson of the
South Tyrone Action Committee, who emphasised the long-term effects of
closures, including: (1) the effects of centralisation on women and their
families; (2) an increase in the number of babies born before arrival to
hospital; and (3) the effect of unit closures on poorer women who are most
likely to be without private transport (Northern Standard, 2001). Issues
emerged for the women of Monaghan and Dundalk in the subsequent months.
News of babies born before their mothers arrived to more distant maternity
units broke into the national press at intervals (Keogh, 2003; Crowley, 2003;
Donnellan, 2003b, 2004; Tierney, 2004). For the communities involved, these
births seemed to emphasise the failure of the authorities’ policies on the
location of maternity services, but are also a feature of increased
centralisation of maternity services in developed countries.
1.5.3. Developments in 2001-2002 – the setting up of the Maternity
Services (Kinder) Review Group and the Maternity Services
Taskforce
Having decided not to accept the full slate of recommendations from the
Condon Report, the CEO of the former NEHB appointed a new committee, the
Maternity Services Review Group (also known as the ‘Kinder Group’) at the
end of February 2001, with a broader remit. The new group, which also had a
much broader representative structure, including personnel from obstetrics,
gynaecology, anaesthetics, paediatrics, general practice, midwifery and
women’s organisations, was asked to: (1) investigate all the options in relation
to the onward development of maternity services; (2) involve all key
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stakeholders, including women and (3) seek other expert opinion from outside
the NEHB, including experts from abroad (Kinder, 2001). The Maternity
Services Review Group met throughout the first half of 2001 and delivered its
report in the early autumn. Its main recommendations were advanced on the
basis that, in order to secure the future of the maternity services in the former
NEHB region, ‘far reaching’ changes in organisational arrangements and
substantially greater investments were needed (Kinder, 2001, p.34).
The report spoke with confident understanding about the need for evidencebased care that was secured through evidence-based practices. Germane to
the provision of maternity services were the following recommendations: (1)
that midwife-led units be established in Cavan and Drogheda, with the phased
opening of units at Dundalk and Monaghan as soon as possible, given that
steps needed to be taken to meet the requirements of midwives and to
provide them with adequate support. If judged to be necessary due to
increasing pressure of work, a unit should also be established at Navan; (2)
that antenatal, intrapartum and postnatal care in these units be provided for
women fulfilling criteria for low intrapartum risk; (3) that greater development
of community midwifery be encouraged from these units with the option of
increasing support for home births; (4) that home-birth teams linked into the
units be developed; and (5) that shared care between community general
practitioners and unit staff be part of an integrated maternity service (Kinder,
2001). Importantly, the report stated that ‘mothers in the low risk category
should be able to choose if they wish to deliver in a more accessible midwifeled unit’ (Kinder, 2001, p.33). Although ‘midwife-led’ was not defined in this
report, nor was the emphasis on ‘low-risk’ women further explored in relation
to the extensive debate on the problems of selection criteria for place of birth
(MIDIRS, 2008), the Kinder Report nonetheless represented a critical break
with the dominant model of medical-led care in the Republic of Ireland. The
report also urged the establishment of a Taskforce to facilitate the
implementation of the recommendations of the report. Accordingly, the
Maternity Services Taskforce was set up in January 2002. It had a wide remit,
which included the establishment of midwifery-led units (MLUs) in the former
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NEHB and the implementation of the recommendations of the Kinder Report.
The full Taskforce has met on 54 occasions between January 2002 and
September 2009, with a number of subsidiary meetings of sub-groups in
addition.
Subsequent to the recommendations of the Kinder Report (Kinder, 2001), the
implementation and evaluation of the pilot provision of midwifery-led services
in Our Lady of Lourdes Hospital, Drogheda and Cavan General Hospital
(North-Eastern Health Board) represents a significant development in the
provision of maternity care in Ireland.

1.6. Midwives’ views of maternity care in the HSE-NE prior to
the introduction of midwifery-led units
1.6.1. Introduction
At this time (2000-2002), there was a national shortage of midwives in Ireland,
with a turnover of one in three midwives and a dramatic decrease in the
demand for midwifery training places (O’Connor, 2002). The Directors of
Midwifery of the three Dublin maternity teaching hospitals expressed their
concerns that staffing levels fell short of recognised international guidelines,
that there was overcrowding in the wards and that midwives were becoming
demoralised (Haughey, 2001). A few Irish hospitals ‘capped’ their numbers
and refused to book women who were due to deliver in the summer months,
when staff numbers were lower (Donnellan, 2003a). As the introduction of the
MLUs would represent a major change to the usual maternity services on
offer, an exploratory study to ascertain the views of midwives of the present
model of maternity care was carried out, by the research team,4 in the HSENE region. Brief details only are given here, and further information has been
published (Begley et al., 2005).
4

Dr Jo Murphy-Lawless, an experienced sociologist and researcher, was employed to
undertake the interviews.
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1.6.2. Design and data collection
A qualitative design, using individual and group interviews, was employed.
Twenty-six midwives, all female, were given a brief outline of the proposed
study and had an opportunity to ask questions, following which all consented
to participate. One was an independent midwife and six others had
experience of supporting home births. Access to the midwives and permission
to conduct the study was granted by the Directors of Midwifery in two
hospitals in the region. Snowball sampling was then used to involve midwives
from outside the hospital system.
Unstructured individual interviews were held with 5 participants. The 21
remaining midwives were interviewed in three audio-taped focus groups
lasting 60 to 90 minutes each. All interviews were carried out between March
and June 2002 in four localities in the HSE-NE region. ‘Reflexive interviewing’
(Hammersley and Atkinson 1983: 112) was used, and both non-directive and
directive questions were used to gather data on a list of pre-selected themes.
Verbatim transcribing of the taped interviews was carried out and identifying
letters were applied to preserve participants’ confidentiality. All data
underwent initial analysis, using ‘grounded theorizing’ (Glaser and Strauss,
1967) and ‘progressive focussing’ (Hammersley and Atkinson, 1983: 175)
where the perception of midwives’ work was constantly refined. Three main
themes emerged: “Working within the medical model”, “Setting up midwiferyled care” and “Educating others about midwifery-led care”.
1.6.3. Findings
1.6.3.1. Working within the medical model
The prevalence of consultant-led care was as obvious in the HSE-NE region
as it was throughout the whole of the Republic of Ireland at that time. The
participants identified that women relied upon doctors, rather than midwives,
and believed that doctors provided greater continuity of care. Some of the
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midwives themselves supported the medical model due to fear of adverse
outcomes and the subsequent possible legal action against themselves.
Many midwives spoke of a lack of resources as a reason for the more active
type of management of women’s labours within the consultant-led model,
which they felt did not meet the needs of low-risk women. A number of
participants identified working within a consultant-led model as a source of job
dissatisfaction, and commented on how in the past, in the small maternity
units that were now closed, there had been less emphasis on protocols and
procedures, which they viewed negatively.
1.6.3.2. Setting up midwifery-led care
Most midwives in this study were aware of the recommendation from the
Kinder report (Kinder, 2001) for the establishment of midwifery-led units in
their health board area. The planned opening was eagerly anticipated and one
participant spoke of the benefits that such developments could bring to the
women in their care:
If you had a midwife clinic you would get rid of that <delay in the clinics>
and it would be brilliant. You could have one obstetrician and if you had any
problems you could refer them and ask them to have a look.
Continuity of care for women was also seen as an obvious benefit and the
midwives also felt that, in working in a midwifery-led unit, they would have
more job satisfaction than they presently experienced, a feeling borne out by
UK studies (Saunders et al. 2000). Some midwives expressed concern about
their need to build up midwifery skills before they would feel able to work in a
midwifery-led unit. In addition, concerns were expressed about the need for
support from the medical team and emergency services, and also about legal
issues. Such nervousness is understandable in those who have not previously
used the full range of midwifery skills necessary for autonomous midwifery
practice.
1.6.3.3. Educating others about midwifery-led care
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Education for all involved was also identified as a key aspect. Midwives felt
that, in addition to their being a professional group taking on the challenges of
setting up a hitherto unfamiliar system in the HSE-NE region, there would also
be a need to work on an integrated basis with other groups; women, general
practitioners and consultants. These midwives thought that, in general,
women were not aware of the midwife’s role:
They don’t know what the other options are like, such as midwives going
into their homes, giving them antenatal care, midwives seeing them.
GPs were seen by the midwives as having a huge role to play in changing this
culture and yet it was felt that many GPs had supported the closure of the two
smaller units in the HSE-NE and might therefore not be in full support of
midwifery-led units opening:
The GPs had a big impact…..they all said “We will send our patients to X,
they’ve got paediatrics in X, send them there”. They influenced them [the
women].
Consultants were also identified as needing to learn more about midwifery-led
care, as the view of many midwives was that they did not fully understand the
midwife’s role.
1.6.4. Summary
These midwives from one Health Service Executive region in Ireland
considered that maternity services were clearly consultant-led and that this
had a negative effect on their job satisfaction and did not fully meet the needs
of all women. They were willing to embrace a midwifery-led model of care, but
did articulate some anxiety as to how they would manage the autonomous
role required when working in a midwifery-led unit. The planned opening of
midwifery-led units was eagerly anticipated as the participants believed that
the units would improve continuity of care for women and increase job
satisfaction for them. Despite this positive view, however, concern was
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expressed regarding the need for education of all key stakeholders. It was felt
that if committed midwives such as these were properly supported in the
transition toward the provision of additional models of care for childbearing
women, the phased introduction of midwifery-led units, following education of
all stakeholders, should be a success.

1.7. Women’s views of maternity care in the HSE-NE prior to
the introduction of midwifery-led units
1.7.1. Introduction
Over the past twenty-five years, numerous studies have shown that women
are apt to accept the maternity services provided to them (Oakley, 1979,
1980; Macintyre, 1984; Porter, 1990; Kirkham and Stapleton, 2004). Although
some may quietly criticise aspects of care, they do not, in general, voice these
criticisms with the health professionals caring for them at the time (Kirkham
and Stapleton, 2004; Edwards, 2005).
As the introduction of pilot midwifery-led units in the area, and the models of
care therein, would represent a considerable deviation from the standard
consultant-led maternity services, an exploratory study was conducted in the
HSE-NE region, by the research team5, to determine the views held by
women of the existing organisation of maternity care. Brief details only are
given here, and further information has been published (Murphy-Lawless et
al., 2005).
1.7.2. Design and data collection
As there was no previous work carried out on women’s views in this area, a
qualitative design was chosen to explore women’s views of maternity care in
their region. Twenty-seven women were interviewed. The majority were
5

Dr Jo Murphy-Lawless, an experienced sociologist and researcher, was employed to
undertake the interviews
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accessed either through the maternity services managers in the two maternity
units in Cavan and Drogheda, or through local groups who were campaigning
to retain maternity services in Monaghan and Dundalk. One woman was
contacted through the input of an independent midwife.
A brief outline of the proposed research was given to all women, who could
then ask questions of the researcher, following which their consent was
requested. Participants were informed that they could withdraw their
participation at any time and that their involvement in the study would be kept
confidential. All interviews were held between March 2002 and June 2002.
Seven unstructured individual interviews were held, one with a woman who
had given birth in hospital and at home. The remaining twenty women were
interviewed in four audio-taped focus groups. Two of these group interviews
were with women in Monaghan and Dundalk who were involved in the
campaign to maintain consultant-led maternity services in those areas. All
data were kept strictly confidential, using identifying letters for participants.
The transcriptions of the taped interviews were combined with detailed field
notes from the individual interviews and data were analysed, using ‘grounded
theorizing’ (Glaser and Strauss, 1967) and ‘progressive focussing’
(Hammersley and Atkinson, 1983: 175). Three main themes emerged,
entitled: “Midwifery support”, “Left all alone, nobody called” and “Midwifery-led
care”.
1.7.3. Findings
1.7.3.1. Midwifery support
The data showed that women accepted and were uncritical of many features
of existing maternity care and there was very little critique of the routines and
interventions of the medical model. It was clear that when women felt both
cared for and listened to they reported these instances as positive
experiences, and midwives were very often mentioned in this context:
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I could not speak more highly of the midwives that were there. I would
place my full trust in them.
However, a lack of continuity of care was obvious in many other statements
from women who attended the larger maternity hospitals in the area.
Continuity of care is promoted as a basic principle of good maternity care and
is suggested as a way to improve outcomes and achieve greater maternal
satisfaction (Wagner, 1994). The women who had attended the smaller
maternity units, that had since closed, spoke with pleasure of how the
midwives knew them from successive births:
Here you would have a core group week in and week out and they deliver
your baby. It’s great because you know them intimately, as they know you!
It is lovely and it adds to the security and the comfort and the general well
being, everything. You can’t replace that.
When complications arose during pregnancy or labour, midwives were
described as having been of tremendous support to the women. There were
incomplete and sometimes conflicting opinions; the women saw midwives as
doing superb work in terms of supporting them, but, in general, they spoke of
them as “nurses” and they did not see how the present structures governing
maternity care hindered midwives from more effective working. For example,
there was little appreciation or understanding by the women that support from
midwives could assist them to have less painful and more effectual labours. In
describing their labours and the pain involved, most of these women thought
first of drugs that over-ride the body’s natural functions in labour, rather than
using midwifery and lay support to work with their contractions.
There appeared to be a lack of awareness on women’s parts about the role
that support during labour plays (Hodnett et al., 2007), along with aspects
such as adopting a vertical position to shorten labour (Gupta et al., 2005) or
using water immersion (Cluett and Burns, 2009) to help women to have less
painful and more confident labours.
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1.7.3.2. Left all alone, nobody called
In comparison to the positive statements made regarding the care they
received in labour and during the antenatal period, some women voiced
concern about the perceived lack of support they experienced in the
immediate postnatal period. In particular, help with breastfeeding was thought
to be insufficient, even in the immediate postnatal days spent in the hospital.
The midwives were described as “too busy” to assist women to breastfeed
their babies and the postnatal care provided by public health nurses usually
consisted of one home visit, a common problem across the country (Begley et
al., 2004). Hospitals in Ireland are not, at present, funded to provide a
national, dedicated community midwifery service apart from that provided by
some Domino or home birth schemes. This deficiency was noted 18 years
ago (Carroll, 1991), and little appears to have changed; as one woman said in
the 2002 interviews:
A lot of our issues are not really in-hospital care, it’s pre- or after-,
reassurance.
1.7.3.3. Midwifery-led units
The women from Monaghan and Dundalk, in particular, spoke about
midwifery-led units and their potential role in local maternity services in the
future. There was great concern about declining levels of care following the
closure of the two small maternity units as women now had to travel greater
distances and perceived themselves as having received less individualised
care:
When I was in hospital last time in (a small maternity unit, now closed) and
there was a woman in the bed beside me who was trying and trying [to
breastfeed] but the baby just kept crying. Now the midwives were able to
come in and sit with her and help her and that woman went home and was
able to continue breastfeeding. Then when I was in (a large maternity unit)
just now the same situation happened with a woman in the bed beside me.
The baby was roaring the place down but the nurses did not physically
have the time to sit down with her….
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Following the closure of the two small units in the area, the two larger
maternity units naturally had increased pressure on space and staff, and this
had been noted by the women:
The other angle on it is that you go to (one of the large maternity units), you
have your baby and it’s “Bye, see ya” Shipped out straight away, and what
about their re-admission rate?
Some women spoke of their concern regarding safety in a MLU where
obstetricians would not be involved routinely. These concerns were similar to
those expressed by the midwives in the previous study (1.6.3.1. above).
1.7.4. Summary
It is clear from this study that these women appreciated the midwives’ care
and attention, while not perhaps fully comprehending their role. They
appreciated continuity of care, but noted that it very often did not happen
within the context of the present system of care. They derived tremendous
support from midwives, particularly during labour and birth; however, such
support was not as obvious during the postnatal period, particularly in relation
to breastfeeding and advice on baby issues. In relation to midwifery-led care it
was apparent that these women did not fully comprehend the complexities of
the midwife’s role or the opportunities made available by the setting up of
midwife-led units. The apprehension concerning safety in childbirth was
apparent and the dependence upon obstetricians as the main care providers
appeared to be strong.
It was noted that there was a need for careful education of women to
understand the concept of midwifery-led care and the evidence base that
supports it as a legitimate and important model of maternity care. Women
needed to be enabled to develop confidence in the belief that midwifery-led
care could be a safe option for the majority of women, used as they were to
the present system of maternity care, which is one of the most medicalised in
the world (Wagner, 2001).
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1.8. Conclusion
At the time of the publication of the Kinder Report in 2001 there were no
midwifery-led units in Ireland. Accordingly, it was decided by the Maternity
Services Taskforce and the HSE-NE that the introduction of midwifery-led
care in the region should take place within the context of a randomised,
controlled trial to evaluate the effectiveness of midwifery-led care compared to
consultant-led care for healthy women without risk factors for labour and birth
in the Republic of Ireland. The following chapter describes the planning and
preparation prior to the introduction of midwifery-led care and the
implementation of this trial.
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Chapter 2 – The introduction of midwifery-led care

2.1. Introduction
The two exploratory studies conducted in the HSE-NE area had demonstrated
clearly that a period of preparation was needed to educate midwives, women,
other members of the maternity care team and the general public regarding
the role and function of the midwife, present and future models of care and the
need for change. In particular, it was noted that considerable discussion would
be required with midwives, obstetricians, neonatologists, general practitioners
and public health nurses, all of whom would interface with a midwifery-led
model of care.
This chapter presents the work carried out over a two-year period that led to
the eventual introduction of the midwifery-led units (MLUs) in Our Lady of
Lourdes Hospital, Drogheda and Cavan General Hospital in July 2004. The
work encompassed the establishment of Care Process Groups, the
development of clinical guidelines for midwifery-led care, the
reconfiguration/reconstruction and refurbishment of facilities in the two
hospitals and the setting-up of structures within which a randomised controlled
trial would evaluate the MLUs. This trial was to be known as the ‘MidU’ study,
where ‘MidU’ stands for ‘Midwifery Unit.’

2.2. The Care Process Groups

2.2.1. The establishment of Care Process Groups
Encouragement, assistance and advice were given by the Maternity Services
Taskforce to the HSE-NE to facilitate the introduction of midwife-led units. For
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the purposes of this development, ‘midwifery-led’ refers to care where
midwives are, “in partnership with the woman, the lead professional with
responsibility for assessment of her needs, planning her care, referral to other
professionals as appropriate, and for ensuring provision of maternity services”
(Hatem et al., 2008). Multi-professional ‘Care Process Groups’ (CPGs) were
established in each of the two hospitals by the former North-Eastern Health
Board in the summer of 2002. The membership of the CPGs consisted of
senior midwifery staff, consultant obstetricians/gynaecologists, consultant
paediatricians/ neonatologists, managers, risk managers, GP and public
health nurse representatives and the research assistant. They were chaired
by the Group Manager or Assistant Group General Manager and the Regional
Women’s Health Officer also became a member to work with consumers.
Their role was to implement the recommendations of the Maternity Services
Review Group in so far as they applied to the respective management sectors
and to consider such other matters as were appropriate.
The Chair and Secretary of the Task Force were present at CPG meetings
and prepared the minutes of the meeting, which were also circulated to Task
Force members. The CPGs ensured progress towards the Review Group’s
recommendations and dealt with other matters arising from reports or
developments, such as accreditation, and provided senior management in the
region with information about the state of women’s and children’s services.
2.2.2. The work of the Care Process Groups
The CPGs met on an approximately monthly basis over a four-year period.
Initially, their work was, specifically, to address the following issues:
1.

Development of protocols and guidelines for hospital transfer
arrangements and emergency procedures

2.

Consideration of the provision of emergency ambulance services
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3.

Consideration of infrastructures needed to support regional and
hospital maternity and paediatric processes and procedures including
multidisciplinary clinical audit

4.

Consideration of matters pertaining to consumer interests

5.

Identifying the necessary resources required for midwifery led facilities
in Our Lady of Lourdes Hospital, Drogheda and the possible roll out of
these services to Dundalk (or, in Cavan General Hospital and the
possible roll out of these services to Monaghan)

6.

Consideration of the implications for Our Lady Of Lourdes Hospital (or
Cavan General Hospital) in extending midwifery services and
ambulatory paediatric services to the community

The process of developing the model of midwifery-led care began with
development and subsequent agreement on a philosophy of midwifery-led
care. Midwives’ practice required to provide care based on this philosophy
was supported though the development of evidence-based clinical practice
guidelines for midwifery-led care. This was achieved through a sub-group of
the CPGs known as the Regional Clinical Practice Guideline group, which
comprised of midwives, obstetricians, neonatologists, managers and the
research assistant to the MidU Study. The guidelines were developed
systematically from published research evidence (section 2.3).
The CPGs met with various groups of key stakeholders to discuss how the
introduction of midwifery-led care might affect them. For example, the general
practitioners (GPs) in the area were concerned that, if women booked directly
with the MLUs, they might never book in to the GP service during pregnancy.
This would result in women missing out on primary health care that they were
entitled to under the Maternity and Infant Care Scheme (Department of Health
and Children, 2007) and the GPs’ remuneration would also diminish. The
CPGs agreed that the model of care offered would include shared antenatal
care between the midwife and GP.
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While all obstetricians supported the establishment of the MLUs, a number
had some concerns regarding safety and the efficacy of the model of care.
These concerns were addressed during the development of the evidence
based practice guidelines for the midwifery-led unit where all guidelines were
circulated to obstetricians, commented upon and agreed before the MLUs
opened.
The public health nurses (PHNs) in the area were concerned as the MLU
midwives were intending to visit women in their homes following early
discharge, for a period of 1-2 weeks. This could potentially have caused a
conflict of professional views and advice as the PHNs would normally visit all
women in their area once in the first day or so after discharge. The CPGs
agreed with the PHNs that the MLU midwives would visit up to 7 days
postnatal only, and then transfer care to the PHNs.
The discussion of these issues of collaborative working ensured that the
introduction of the new model of care caused as little disruption to other team
members as possible. Once the study, and therefore midwifery-led services,
commenced, the CPGs dealt with issues that arose, and discussed possible
changes to the protocol.

2.3. The development of clinical practice guidelines for
midwifery-led care
2.3.1. Introduction
Clinical practice guidelines are integral to linking best available evidence with
best clinical practice. International interest in these stems from a desire to
improve the quality of care for health care users, concerns regarding
variations in clinical practice and the increasing availability of evidence on the
effectiveness of different forms of care.
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The guidelines are systematically developed statements, which assist
practitioners and health care users to make well-informed decisions about the
most appropriate health care for specific circumstances. Commencing with the
philosophy of care, these guidelines for midwifery-led practice set out clear
guidance on eligibility, care in pregnancy, labour and the postnatal period, and
the clinical basis for procedures to be followed should referral or transfer to
medical-led services become necessary. Guidelines have the potential to
increase the use of effective care and reduce the use of ineffective or harmful
forms of care.
2.3.2. The establishment of the regional guideline development subgroup
A regional guideline development sub-group was established in the summer
of 2002, with the remit to develop and agree evidence-based guidelines for
midwifery-led services. It commenced as a sub-committee of the Care
Process Group in Drogheda but, after consideration, it was agreed that the
group should also include representation from Cavan and that meetings
should be held on alternate sites or at a venue equidistant from both to
facilitate attendance of representatives from both sites. The membership of
the group comprised of obstetricians, midwives and neonatologists and was
chaired by Roisin Maguire who at the time was Assistant Group Manager in
the Louth/Meath Hospital Group. Declan Devane, Research Assistant
appointed in conjunction with Trinity College Dublin was also invited to be a
member. This group met August 2002 until July 2007.
2.3.3. The process of guideline development
The guideline development sub-group first identified guideline topics that were
essential prior to the opening of the MLUs, to guide care and practice within
the units (Figure 1). A systematic review of the literature on each of these
areas was conducted by the research assistant to the MidU study and draft
guidelines prepared. These were distributed to members of the sub-group,
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discussed, amended as necessary and then sent out for consultation and
peer6 and consumer review. The final draft of the guidelines was then
presented to the next guideline development sub-group meeting. Any agreed
changes were incorporated and the draft guidelines were then tested by
implementation locally in the two hospitals. Each guideline underwent an audit
and review process and was then accepted for use within the MLUs (Figure1).
During the pilot phase of the ‘MidU’ study, a further opportunity to make
changes was afforded to clinicians. Such proposed changes were discussed
at guideline development sub-group meetings first, and were then ratified by
the CPGs and implemented in the main study. Once the main study
commenced, it was envisaged that no further changes would be made until
the study was complete, unless an issue compromising the safety of women
or babies was identified or new evidence necessitated a change.

Figure 1 Process of guideline development
Establishment of
guideline
development group

Presentation &
dissemination

Local
implementation

Selection of
guideline topics

Systematic review
of literature

Consultation &
Peer Review

Formation of
recommendations

Audit & Review

6

Guidelines were sent for external review to Dr. Rick Porter, Consultant Obstetrician, Royal
United Hospital, Bath and Ms. Jane Munro, Research & Development Midwife, Sheffield
Teaching Hospitals NHS Foundation Trust.
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2.4. Provision of accommodation and resources for the
midwifery-led units
2.4.1. Refurbishment and alterations of existing facilities to provide
accommodation for midwifery-led units
To facilitate a home-like environment, a separate and discrete identity, and to
provide water-labour and birthing facilities, refurbishment and alterations to
existing accommodation in the maternity units was necessary. These
alterations were undertaken following consultation with both women and
midwives, as the main potential users of the facilities, at a cost of €326,888
(CGH) and €831,175 (OLOL) (section 5.7.2).
The MLUs were designed as discrete units with an entrance separating them
from the main maternity unit. A television and tea/coffee-making facilities were
available for the use of women and their partners, and efforts were made to
provide a home-like decor. Figure 2 shows the corridor of the MLU at
Drogheda, as an example.
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Figure 2. The main corridor of the MLU at Our Lady of Lourdes Hospital,
Drogheda

Each MLU has two labour, birth and postnatal (LBP) rooms. Women arriving
to the MLU in labour are welcomed to one of the rooms, where they stay
throughout their labour, during the birth and for up to two days postnatal.
Figure 3 shows the entrance to one of the LBP rooms in Cavan MLU, where a
curtain surrounds the closed door, providing extra privacy for the woman
inside.
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Figure 3. The entrance to one of the LBP rooms in the MLU at Cavan
General Hospital

A comfortable sofa in the corner of each room provides a space for the
woman and her partner to relax in early labour, or to rest on after walking
around the corridors (Figure 4). These sofas also double as sofa-beds should
the women’s partner wish to stay overnight. Rocking chairs are also provided
(Figure 5).
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Figure 4. The sofa in one of the LBP rooms in the MLU at Cavan General
Hospital

Figure 5. One of the LBP rooms in the MLU at Our Lady of Lourdes Hospital,
Drogheda
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The baby resuscitaire is discreetly positioned in a cupboard out of full view,
but available when necessary (Figure 6).
Figure 6 The resuscitaire in the MLU at Our Lady of Lourdes Hospital,
Drogheda
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Each LBP room has its own birthing pool, and a variety of birthing aids, such
as stools and birthing balls, are used (Figure 7).
Figure 7. A birthing pool in the MLU at Our Lady of Lourdes Hospital,
Drogheda

2.4.2. Staffing of midwifery-led units
Staffing of the unit was planned in conjunction with the midwifery
management teams on both sites, and with the support of the research
assistant, using all available statistics from other MLUs and birth centres in
comparable areas (Appendix 1). The final agreed staffing complement was 12
whole time equivalent midwives for OLOL and 7 for CGH.
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2.5. Setting-up the structures for the conduct of a randomised,
controlled trial of midwifery-led care

2.5.1. The MidU study
As these were the first such units to open in Ireland, it was recommended that
they be evaluated rigorously and the results used to guide decisions on
whether or not to expand the service to other areas. Accordingly, the two pilot
MLUs were introduced, and evaluated, within the context of a randomised trial
(known as ‘the MidU study’), which compared midwife-led care with the
present system of consultant-led care for women who were at low risk of
complications during pregnancy and labour.

2.5.2. Publicity for the commencement of midwifery-led care
Considerable publicity initiatives were undertaken prior to the opening of the
MLUs. Information leaflets were developed in consultation with all key
stakeholders, including consumers (Kennedy, 2008), and were reviewed by
the National Adult Literacy Association before printing. These leaflets were:

•

Information booklet for women on ‘Midwifery-led Services in the North
Eastern Health Board,’ which was sent to all women requesting an
antenatal booking clinic appointment in any of the four clinic sites i.e.
Drogheda, Cavan, Dundalk and Monaghan.

•

Information for GPs, which was sent to all GPs in the HSE-NE along
with a copy of the eligibility criteria that were agreed prior to
commencement of the midwifery-led services and the MidU Study on
5th July 2004.

•

Information leaflet for midwives, which was made available to midwives
in the HSE-NE.
69

The report of the MidU study
School of Nursing and Midwifery, Trinity College Dublin

•

‘Information for Practitioners’ leaflet, which was made available for all
other professionals.

The following posters were developed for displaying at various venues:

•

‘Process of recruitment to Midwifery-led Services & MidU StudyGeneral Practitioners’, for display in GPs’ surgeries; this was
developed at the request of GP representatives and circulated to all
GPs in the HSE-NE.

•

‘Process of recruitment to Midwifery-led Services & MidU StudyMidwives’, for display in the booking clinics.

•

‘The MidU Study Recruitment & Randomisation Procedures’, for
display in the booking clinics.

Examples of all the above may be found on the old NEHB website
(http://www.nehb.ie/midu/information.htm).
2.5.3. Meetings with key stakeholders
Meetings were held with all key stakeholders (section 2.2.2.) and potential
areas of overlapping of roles were discussed. Information on midwifery-led
care was provided on request and the above information leaflets circulated.
2.5.4. Development of website
Information on all aspects of the midwifery-led services, including publicity
materials used and the protocol for the MidU Study were posted on the study
website http://www.nehb.ie/midu at the start of the study and updated
frequently. News items were also posted as appropriate.
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2.5.5. Media coverage
The HSE-NE issued press releases to announce the start of the midwifery-led
services (North-Eastern Health Board, 2004a) and early successes such as
the first birth in an MLU in Ireland (North-Eastern Health Board, 2004b). The
development of the midwifery-led services received significant and
predominantly positive regional and national media attention (Blake, 2004;
Eaton, 2004; Kierans, 2004; Hogan, 2005), which undoubtedly impacted on
the positive uptake of the services by women in the region.

2.6. Conclusion
The two pilot MLUs were introduced, and evaluated, within the context of a
randomised trial known as ‘the MidU study’. Two years of planning and
preparation, including extensive consultation and publicity, led to the
introduction of midwifery-led care and the commencement of the trial on 5th
July 2004. The following chapter describes the trial methodology, processes
and progress.
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Chapter 3 – The MidU study
3.1. Introduction
Internationally, MLUs have been shown to have comparable maternal and
neonatal mortality and morbidity outcomes to those achieved with women of
similar low risk status cared for within the traditional care settings (Rooks et
al., 1992; Hundley et al., 1994; Waldenstrom et al., 1997; Waldenstrom et al.,
2001). These units are rated highly by service users with greater satisfaction
reported with all aspects of care (Hundley et al., 1994; David et al., 1999;
Saunders et al., 2000).
At the start of this project, no study had prospectively evaluated the
effectiveness of midwifery-led care compared to consultant-led care for
healthy women without risk factors for labour and birth in the Republic of
Ireland. This study aimed to fill this gap in research and provide high quality
evidence on which to base decisions about the organisation and provision of
maternity services in the HSE-NE and the rest of Ireland.
The MidU study was set up as a pragmatic, two group, multi-centre
randomised controlled trial to evaluate the effects of midwifery-led care
compared with consultant-led care for healthy women without risk factors for
labour and birth. The study used a randomised design, which is the most
powerful method for testing cause and effect relationships between variables
and is used extensively within the health care setting to test the effects of
interventions. The strength of this experimental design lies in its capacity to
determine causality between the outcome variables (dependent variables) and
the type of care received by women in each of the two groups. Given rigorous
and careful randomisation processes, therefore, any difference seen between
the two groups can be deemed to be as a result of the different care models
or the effects of chance (which is minimised through the recruitment of large
numbers of participants, as in the MidU Study).
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3.2. Hypothesis
The null hypothesis to be tested by this study was:
There will be no difference found between midwifery-led care and
consultant-led care for healthy women without risk factors for labour
and delivery as measured by rate of interventions, maternal satisfaction
and neonatal and maternal morbidity outcomes.
Morbidity was chosen as an outcome measure rather than mortality because
intrapartum perinatal mortality is estimated to be 3:10,000 in term, singleton,
cephalic infants (Walsh et al., 2008), and maternal mortality is even rarer.
Consequently, the number of pregnant women required to perform a trial of
sufficient power to answer questions related to perinatal mortality would be
prohibitively high (see section 3.5. on ‘measures of outcome’ for further
details).

3.3. Study design
3.3.1. Setting
The study was conducted across 2 hospital groups (Drogheda & Dundalk and
Cavan & Monaghan) each with one maternity hospital, Our Lady of Lourdes
Hospital in Drogheda (OLOL) and Cavan General Hospital, Cavan (CGH).
OLOL had a birth rate of 2,963 and CGH a rate of 1,133 in 2001, the year
before the trial commenced. It was anticipated that the birth rate would rise
the following year to approximately 3,200 in OLOL and 1,300 in CGH. Two
MLUs had been constructed within the units to provide an integrated
antenatal, intrapartum and postnatal service in the same premises as the
consultant-led unit (section 2.4.). Antenatal care was also provided in
outreach clinics in Dundalk, linked with OLOL and in Monaghan, linked with
CGH, and (by GPs as part of shared care) in GP surgeries.
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3.3.2. Trial eligibility
Women were eligible for trial entry if they were:
(a) healthy with an absence of risk factors for complications for labour
and delivery as identified in the ‘Midwifery-led Unit (Integrated)
Guidelines for Practitioners’ (at
http://www.nehb.ie/midu/guidelines.htm);
(b) aged between 16 and 40 years of age; and
(c) within 24 completed weeks of pregnancy.
3.3.3. Recruitment and trial entry
Recruitment depended very much on good teamwork, knowledge and
confidence among all clinicians, particularly midwifery staff in the antenatal
clinics, General Practitioners and other front line staff, so that women would
receive appropriate information about the study. Information workshops, a
detailed protocol and printed information leaflets/booklets/posters were made
available to clinicians in addition to visits to the study centres by the research
assistant (section 2.5.2) and by frequent updates to the study website
(www.nehb.ie/midu). Information meetings were held for GPs and public
health nurses also.
All women booking for public care, in the Health Service Executive - North
Eastern Area who were eligible for midwifery-led care were invited to
participate in the MidU study. Given that the majority of women at the time of
booking are healthy and without risk factors for pregnancy and labour, and are
therefore suitable for midwifery-led care, information about the trial was made
available to all women during the antenatal period via relevant administration
staff. This, in tandem with the support of GPs, was expected to ensure that
the majority of women were aware of the trial before attending their booking
visit in the relevant antenatal clinic.
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In Ireland, pregnant women access the maternity services primarily via their
General Practitioner (GP) with a minority of women accessing the services by
direct self-referral to the maternity hospital. Therefore, participants were
recruited using two strategies, depending on point of first contact.
1. Information leaflets (a) informing women of the services available in the
midwifery-led units and (b) inviting them to participate in the MidU
Study (Appendix 2) were made available to women by post or via the
GP. Women approaching the GP as first point of contact with the
maternity services were pre-screened7 by the GP as potentially suitable
for participation in the MidU study. Women then attended the hospital
antenatal clinic affiliated with the relevant hospital for their booking visit
as per the standard care pathway. At the booking clinic, potentially
eligible women were seen by a midwife who conducted a formal
screening as part of the normal history taking process and assessed
eligibility in accordance with the agreed criteria. When a woman was
identified as being eligible for midwifery-led care, the midwife
ascertained if she had previously received written information regarding
the study. If so, the woman was afforded the opportunity to discuss the
study and invited to participate.
2. Where the first point of contact was with the hospital, or where the first
point of contact was with the GP but the woman had not received
written information, the recruitment process was as above with the
following difference: before being invited to participate in the study, the
woman was given the opportunity to discuss the written information and
was afforded the opportunity of deferring their decision to participate
until the next antenatal appointment where she was seen again by a
midwife in the antenatal clinic.

7

A distinction is made between informal pre-screening by the GP and formal screening,
which took place in the antenatal clinical affiliated with the relevant hospital. A screening
algorithm was prepared in consultation with GPs and issued to all GPs in the region.
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If a woman wished to decline or accept the invitation to participate at the first
visit, she was facilitated to do so. If, at the second appointment, a woman
declined participation her care was ‘as usual’ i.e. consultant-led. Women who
agreed to participate in the study were asked to give written consent before
randomisation. When written consent had been obtained (Appendix 3), the
midwife randomised the woman to midwifery-led care or consultant-led care
(see section 3.3.4 below) and entered details on the MidU Trial Register and
Daily Log v.2 (Appendix 4). The woman was then informed of the group to
which she had been allocated and a plan of care was discussed. At this stage,
women had the choice of either shared care with their GP or sole care by the
lead clinicians within their allocated study group (i.e., midwives in the MLU
and obstetricians in the CLU). In practice, the vast majority of women opted
for shared care.
Women not wishing to participate in the study or women not meeting the
eligibility criteria progressed through the antenatal clinic as usual. Details of
these women were also recorded in the MidU Trial Register and Daily Log v.2.
3.3.4. Randomisation process and group allocation
Women were randomised to midwifery-led or consultant-led care on a 2:1
ratio, that is, 2 women were allocated to midwifery-led care for every one
allocated to consultant-led care. It was decided to do this in order to make
more use of the refurbished midwifery-led units, and the extra staff allocated
to them, which otherwise would not have been used to capacity. Using this
ratio, instead of the more usual 1:1, slightly increases the sample size
required to obtain the same statistical power.
Rigorous randomisation procedures (Appendix 5) were used to ensure that
the allocating midwife, the women participating, and members of the study
team could not influence randomisation in any way. At the time of booking in
the hospital antenatal clinic and following confirmation that the woman was
eligible and that she had given written informed consent, the midwife
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conducting the booking visit made a telephone call to the central telephone
randomisation service. Details of the woman’s eligibility, consent and trial
entry data were recorded during the telephone call and before the allocation
was given. The midwife initiating the call was then informed of the group
(midwifery-led or consultant-led care) to which the woman had been randomly
allocated and the woman was issued with a unique 5 digit study number. The
randomisation service used stratification across the two study centres to
maintain the 2:1 ratio in both centres.
The midwife making the telephone call from the participating antenatal clinic
recorded the woman’s allocation on the MidU Trial Register and Daily Log.
This facilitated the accurate recording of group allocation, and minimised the
risk of a woman receiving a model of care to which she was not allocated.
Detailed written ‘Recruitment and Randomisation Procedures’ (Appendix 5)
and a discussion sheet for midwives were available in a ‘MidU Study
Information’ folder, which was located in each of the four antenatal clinics
(Cavan, Monaghan, Drogheda and Dundalk).
3.3.5. Issues regarding ‘blinding’ in trial allocation
All women participating in the study had a ‘MidU’ sticker placed on the front of
their case notes. Because the pilot midwifery-led services were to be
established within the context of a randomised trial only, all women receiving
midwifery-led care during the study were randomised to this within MidU.
Consequently, carers in the midwifery-led services were aware that women
they were caring for were participating in the study. Therefore, no attempt was
made to blind the identification of women randomised to the control group (i.e.
consultant-led care). It is acknowledged that this is in contrast to previous
studies in this area (MacVicar et al., 1993; Turnbull et al., 1996) and may
introduce a Hawthorne effect in terms of the care provided to women
randomised to the consultant-led services since, even though they received
usual care, it was being provided within the setting of a research study.
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However, Grant (1996) has criticised the blinding of participants allocated to
the control group when it is not feasible to blind those in the experimental
group. In the MidU Study, ensuring that a woman in either group, and her
carers, were aware that she was in a randomised trial should have minimised
the possibility that differences in knowledge about participation might impact
on the outcomes.

3.4. Clinical management and care
3.4.1. Study interventions
In this study, the experimental group received the experimental intervention of
midwifery-led care in a midwifery-led unit while the control group received
standard care in a consultant-led unit. Analysis was on an ‘intention-to-treat’
basis, with the outcomes of those who were allocated to receive midwifery-led
care being analysed with that group, even if transfer of care occurred during
pregnancy, labour or the postnatal period. It was not possible for women to
transfer from the consultant-led care group to the midwifery-led units.
3.4.2. Consultant-led care
For the purpose of this study, consultant-led care referred to care in which the
responsibility for the organisation and delivery of care, from initial booking
through the postnatal period, is led by a consultant-obstetrician. Women
allocated to consultant-led care received public care where all pregnancy,
birth and immediate postnatal care was provided by a team of midwives and
obstetricians. However, it is recognised that some women, having been
randomised to consultant-led care, then opted for private care whereby a
consultant obstetrician sees the woman at each antenatal visit and may be
present for the birth. Immediate postnatal care is provided by a team of
midwives and the consultant obstetrician will usually visit the mother daily for
the duration of her postnatal hospital stay. Whether or not the woman opted
for private care, antenatal care may have been shared between the general
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practitioner and the maternity hospitals within an agreed programme of care,
which includes two postnatal visits to the general practitioner. This was the
model of care provided throughout the country under the National Maternity
and Infant Care Scheme (Department of Health and Children, 2007) at the
time of the commencement of the study, and it was agreed with the GPs that it
would continue throughout the study.
3.4.3. Midwifery-led care
For the purpose of this study, midwifery-led care referred to care where
midwives were, “in partnership with the woman, the lead professional with
responsibility for assessment of her needs, planning her care, referral to other
professionals as appropriate, and for ensuring provision of maternity services”
(Hatem et al., 2008). Midwifery-led care was provided for healthy women
without risk factors throughout their pregnancy and labour.
Antenatal care for women randomised to midwifery-led care was shared
between the midwives and the GPs. Antenatal care was provided by
midwives in the MLUs and by GPs in GP surgeries. Where complications
arose, the woman was transferred to consultant-led care based on agreed
transfer criteria (Appendix 6). Women transferred to consultant-led care might,
dependent on obstetric assessment, be transferred back to midwifery-led care
as appropriate during the antenatal and postnatal periods (Appendix 6).
Women who required transfer to consultant-led care and were not suitable for
subsequent transfer back to midwifery-led care were cared for as per the
usual consultant-led care pathway (see 3.4.2. above).
Intrapartum care was provided by midwives in a MLU with transfer to
consultant-led care as appropriate, based on agreed transfer criteria. Full
details of the services provided by the MLU were detailed in the MLU Booklet
titled ‘Midwifery-Led Services in the North Eastern Health Board’
(http://www.nehb.ie/midu/guidelines.htm). To reduce potential psychological
impact of an intrapartum transfer to consultant-led care, the midwife caring for
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the woman in the MLU would, wherever possible, accompany and continue
caring for the woman during labour in the consultant-led unit.
Postnatal care was provided by MLU midwives in the MLU for up to two days
after birth. On discharge from hospital, women were cared for by a midwife
from the MLU who visited the woman in her home, and/or provided telephone
support, up to and including the seventh day post birth. The frequency of visits
after discharge was determined by the woman and the midwife based on the
woman’s individual needs. Thereafter, care was transferred to the Public
Health Nursing service. Transfer of women, neonates or both to consultant-led
care (and back to midwifery-led care as appropriate) were based on the
agreed transfer criteria (Appendix 6). Figure 20 in Appendix 6 shows the
various transfer of care pathways.

3.5. Identification of important measures of outcome
3.5.1. Safety in childbirth
Concerns have been expressed by women and professionals alike as a result
of negative media and research reports on the effectiveness and safety of
alternative models of childbirth for women (Revill, 2003; Gottvall et al., 2004).
The concept of safety in maternity care, however, is ambiguous and appears
to be ‘person’, politically and socio-economically dependent. Some may, for
example, regard a composite measure of ‘birth asphyxia’ as the most
important indicator of safety. Others regard emotional wellbeing, mode of
delivery, and control as the most important indicators of safety (Devane and
Begley, 2004).
For many clinicians the outcome of perinatal mortality is the paramount
indicator of safety and is the one, arguably, that receives most attention.
Certainly, midwifery-led models of care have at least comparable results to
medical-led models of care for many outcomes, at all risk levels, but concern
has been expressed about perinatal mortality rates. A Cochrane review
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comparing different models of care (Hodnett et al., 2004) has found a trend
towards higher rates of perinatal mortality in midwifery-led models of care;
however, given that the confidence intervals for mortality cross the line of no
difference (i.e. 1), such trends do not reach statistical significance and are
therefore inconclusive. The difference between statistical and clinical
significance is often discussed and on this occasion, and from the perspective
of the above Cochrane reviews, reliance on statistical significance has
resulted in a favourable conclusion for midwifery-led care in terms of perinatal
mortality. The most recent Cochrane review comparing midwifery-led care
with other forms of care for women of mixed risk levels in pregnancy and
childbirth found no significant difference in fetal loss or neonatal death rates
and the authors’ conclusion is that most women should be offered midwife-led
models of care (Hatem et al., 2008).
3.5.2. Lack of evidence of safety of midwifery-led care
It is important not to regard a lack of high-level (randomised trials) evidence
on effectiveness as evidence that an intervention is ineffective. There is an
absence in the literature of ‘high-level’ evidence as to the safety of midwiferyled models of care in terms of perinatal mortality, due to the need for studies
to detect a difference on such a rare outcome to be impractically large. There
is, therefore, uncertainty as to whether midwifery-led models of care are
associated with an increased rate of perinatal death.
This underpins the need for rigorous evaluation of models of midwifery-led
care into the future. Researchers are unlikely ever to answer the question of
safety, in terms of perinatal mortality, conclusively. To achieve this, one model
of care would need to have shown a higher incidence of associated mortality
than is likely to be seen in any model of care provided by qualified
practitioners. Choosing perinatal mortality as the primary outcome measure,
while very desirable given the debate, was therefore unrealistic for the MidU
study.
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3.5.3. Morbidity versus mortality as a primary outcome measure
Maternal and perinatal mortality occur relatively rarely. For example, the latest
perinatal mortality rate for all births in Ireland in 2006 (high as well as low risk)
was 7.0 per 1,000 live and still-births, and the adjusted rate (excluding deaths
from congenital abnormalities) was 5.3 (Economic and Social Research
Institute and Department of Health and Children, 2008b). The perinatal
mortality rate for babies born to women at low risk of complications is not
known exactly but, given that intrapartum perinatal mortality has been
estimated at 0.3 per 1,000 births in term, singleton, cephalic infants (Walsh et
al., 2008), a rate of approximately 4 is suggested as a reasonable
assumption. Based on this rate, a trial with a sample size in excess of 350,000
women would be required to compare perinatal mortality by place of delivery
with sufficient power to detect a 15% difference. A study comparing the effect
of place of delivery on maternal mortality would require an even larger
sample, because of the rarity of this outcome.
Consequently, with regard to the efficacy of midwifery-led care, primary
outcome measures have tended to focus on maternal and perinatal morbidity
where the sample size required would be realistically achievable. But this also
needs thought, discussion and agreement with clinicians. For example, to
show a 2% (i.e. 8% versus 6%) difference in admission of babies to neonatal
intensive care units, for example, would require in excess of 6,000 women to
be randomised between midwifery-led care and consultant-led care. A further
important issue is to consider what happens if a rigorous study finds a
beneficial effect for one outcome measure and a harmful effect for another, for
a particular model of care, and women and professionals are split with regard
to the clinical significance of either outcome. Despite the rigorous nature of
the research, the findings might still be in dispute because of a lack of
agreement at a very basic level on the importance of individual outcome
measures.
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The options are to accept that we will never conclusively solve the safety
question in a single trial and to argue solely on the basis of existing evidence,
or to continue to evaluate interventions rigorously and to synthesise the
results in meta-analyses. Such meta-analyses benefit greatly from prior
agreement among clinicians and women on the relative importance of
possible primary outcome measures.
3.5.4. Identification of agreed primary outcome measures
Further research was obviously required to obtain such agreement on
outcome measures for MidU. The study team concluded that this would best
be achieved through the development of a minimum dataset of outcome
measures that, ideally, should take account of the views of key stakeholders
and should meet their needs. Such a set would be useful for large,
international multi-centre trials, for comparisons between trials of moderate
size, and for facilitating useful meta-analyses of individual studies.
To meet this need, the research team, with the addition of two other
members8, sought to identify a minimum set of outcome measures to evaluate
models of maternity care through the use of an international, 3-round
electronic Delphi survey. In total, 218 people from 28 countries took part in
round 1, including midwives, obstetricians, representatives from women’s
organisations, managers, nurses, women who had or who planned to give
birth, epidemiologists, neonatologists, general practitioners, one anaesthetist,
one social scientist and one lactation specialist. Of the 218 participants in
round 1, 173 (79.4%) completed round 2 and 152 (87.9% of these) completed
round 3. Outcomes were rated on a 5-point Likert-type scale for importance of
inclusion in a minimum data set of outcome measures and 50 outcomes were
identified with both a mean value greater than the overall group mean for all
outcomes combined (x= 4.18) and rated 4 or more by at least 70 percent of
respondents. Three outcomes were collapsed into a single outcome so that

8

Colm OBoyle, Lecturer in Midwifery and Del Horey, Consumer Representative
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the final minimum dataset includes 48 outcomes. Full details and results from
the study have been published (Devane et al., 2007).
The Delphi study concluded in 2005, after the outcomes for MidU had been
agreed; but most of the outcomes derived from the Delphi consensus had
been included in the study design (section 3.6).

3.6. Outcome measures chosen for the MidU study
3.6.1. Introduction
The outcome measures chosen for MidU are concerned with the management
of the woman’s pregnancy, labour, birth and postnatal period and with
neonatal management up to and including 7 days post birth. Detailed
outcomes are provided below under various categories.
3.6.2. Outcomes of interest to the mother
3.6.1.1. Antenatal
1) Number of antenatal visits (midwife, GP and consultant)
2) Number of prenatal ultrasound examinations
3) Tests of fetal well-being
a) Non-stress test
b) Biophysical profile
4) Antenatal transfer to consultant-led care
5) Antenatal admission
6) Pregnancy complications
a) Pregnancy related hypertensive disorders
b) Antepartum haemorrhage
c) Gestational diabetes
i) insulin
ii) non-insulin
7) Fetal loss before 24 weeks (spontaneous and induced abortion)
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8) Fetal loss after 24 weeks (prior to labour)
9) Induction of labour
10) Continuity of carer during pregnancy; defined as the same professional or
small group of professionals providing care throughout a woman's
antenatal contact with the maternity services.
11) Women's experiences of and satisfaction with antenatal care (measured
by postnatal questionnaire).
3.6.1.2. Labour
1) Labour onset
a) Spontaneous
b) Induced
i) prostaglandins
ii) amniotomy
iii) oxytocin
iv) reason for induction
c) Not in labour, caesarean section
2) Spontaneous rupture of membranes
3) Amniotomy
4) Acceleration during labour
a) Amniotomy
b) Oxytocin
5) Artificial oxytocin during labour
a) 1st stage
b) 2nd stage
c) 3rd stage
6) Analgesia/anaesthesia
a) None
b) Pharmacological:
i) pethidine
ii) nitrous oxide
iii) pudendal block
iv) spinal anaesthetic

85

The report of the MidU study
School of Nursing and Midwifery, Trinity College Dublin

v) general anaesthetic
vi) local analgesia postpartum
vii) epidural analgesia
c) Non pharmacological:
i) TENS
ii) hydrotherapy
7) Labour length
a) 1st stage
b) 2nd stage
c) 3rd stage
8) Fetal heart rate monitoring:
a) Intermittent auscultation only
b) Intermittent auscultation then continuous electronic (commenced with
intermittent auscultation then reverted to continuous electronic (CTG)).
c) Admission cardiotocography plus intermittent auscultation only
d) Admission cardiotocography plus intermittent electronic plus
intermittent auscultation (admission CTG plus additional CTG at
intervals with intermittent auscultation between CTG recordings)
e) Continuous electronic (cardiotocography >75% of time from admission
to labour ward to delivery)
f) Fetal scalp/spiral electrode
g) Fetal scalp blood sampling
9) Perceived control during labour measured by the Labour Agentry Scale
(Hodnett and Simmons-Tropea, 1987) within the women’s postnatal
questionnaire
10) Mobility during labour
11) Type of pushing during labour:
a) Spontaneous pushing
b) Directed, sustained breath-holding
12) Incidence of vaginal examinations
13) Cord prolapse
14) Intrapartum transfer to consultant-led care
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3.6.1.3. Birth/delivery and immediate postpartum
1) Mode of delivery
a) Spontaneous vaginal delivery
b) Instrumental vaginal delivery
i) ventouse
ii) forceps
c) Caesarean delivery
i) elective
ii) emergency
2) Malpresentation
3) Position for delivery
a) Neutral
i) lateral (Sim's) position
ii) lithotomy position
iii) Trendelenburg's position (head lower than pelvis)
iv) knee-elbow (all fours) position.
v) semi-recumbent (trunk tilted backwards 30º to the vertical)
b) Upright positions (gravity involved)
i) sitting (birthing chair/stool)
ii) kneeling
iii) squatting (unaided or using squatting bars)
iv) squatting (aided with birth cushion)
v) standing
4) Incidence of vaginal examinations
5) Incidence of urinary catheterisation
6) Method of management of the third stage of labour
a) Incidence of active management
b) Incidence of physiological management
7) Known carer present for delivery (determined by woman within postnatal
questionnaire)
8) Continuity of carer during labour
a) Defined as the same midwife present during labour, at delivery and
immediately after delivery. Determined by review of records.
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9) Perineal trauma
a) Intact
b) Episiotomy
c) 1st degree tear
d) 2nd degree tear
e) 3rd degree tear
f) 4th degree tear
g) Episiotomy extended by tear
h) Perineal repair required
10) Postpartum haemorrhage ≥500 ml (EBL to be recorded)
11) Shoulder dystocia (as documented by clinicians)
12) Blood transfusion (postpartum)
13) Serious maternal complications
a) Intensive care unit admission
b) Septicaemia
c) Organ failure
d) Hysterectomy
e) Pulmonary embolism
14) Maternal death; defined as ‘deaths of women while pregnant or within 42
days of delivery, miscarriage or termination of pregnancy, from any cause
related to or aggravated by the pregnancy or its management, but not from
accidental or incidental causes’ (from CEMD).
15) Women's experiences of and satisfaction with intrapartum care (measured
by postnatal questionnaire)
3.6.1.4. Postpartum
1) Postpartum transfer to consultant-led care
2) Postnatal complications
a) None
b) Urinary tract infection
c) Wound infection
d) Hypertension
e) Postpartum haemorrhage ≥500 ml (EBL to be recorded)
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3) Length of hospital/MLU stay
4) Continuity of carer during the postnatal period; defined as the same
professional or small group of professionals providing care throughout a
woman's postnatal contact with the maternity services (Measured by
postal questionnaire).
5) Breastfeeding
a) Initiation rates
b) Breastfeeding on discharge
6) Women's experiences of and satisfaction with postnatal care (measured
by postnatal questionnaire).
3.6.3. Outcomes for the neonate
1) Paediatrician/Neonatologist present at delivery
2) Need for paediatric review
3) Cord prolapse
4) Apgar score <7 at 5 minutes
5) Neonatal resuscitation
a) None
b) Tactile
c) Suction (oral/pharyngeal)
d) Facial oxygen
e) Bag & mask
f) IPPV via mask
g) IPPV via ETT
h) Suction of meconium via ETT
i) Narcotic antagonist (e.g. naloxone)
j) External cardiac massage
6) Preterm birth (less than 37 weeks gestation)
7) Very premature birth (< 34 weeks' gestation)
8) Birth weight
9) Small for gestational age (birth weight less than 10th centile)
10) Large baby (birth weight more than 10th centile)
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11) Transfer to consultant-led care (neonate)
12) Admission to special care nursery/neonatal intensive care unit
13) Length of neonatal hospital stay
14) Hypoxic ischaemic encephalopathy (incidence and severity)
15) Neonatal seizures
a) either apparent clinically (defined as clonic movements which cannot
be stopped by holding the limb, occurring on two or more occasions
before 72 hours of age, regardless of cause) or detected by electroencephalographic recordings.
16) Meconium aspiration
17) Neonatal trauma (fracture or palsies)
18) Neonatal jaundice
19) Other neonatal complications
20) Neonatal death
3.6.4. Other data
1) Socioeconomic group
2) Overall continuity of carer; defined as the same professional or small
group of professionals providing care throughout a woman's contact with
the maternity services from early pregnancy to the postnatal period
(Scottish Executive, 2001) and measured by postnatal questionnaire.

3.7. Sample size
Power analyses (Appendix 7) were based on estimates for important primary
outcomes and the smallest effect that would, in the researchers’ opinion, be
important to detect, in the sense that any smaller effect would not be of clinical
or substantive significance. These analyses were based on available
literature, and the views of clinicians within the HSE-NE.
In this way, the sample size needed for the MidU study was determined to be
1539, taking account of the 2:1 randomisation ratio. This assumed a criterion
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for significance (alpha) of 0.05, and sufficient power (at ≥0.80) to detect
differences in proportions between midwifery-led and consultant-led care in
the outcome measures of:
 induction of labour: a difference of at least 6% (23% reduced to 17%)
 episiotomy: a difference of at least 7% (31% reduced to 24%)
 augmentation of labour: a difference of at least 6.5% (24.4% reduced to
17.9%).
(Appendix 7)
This sample size would also, with the same or greater levels of significance
and power, detect differences in proportions between midwifery-led and
consultant-led care in the outcome measures of:
 Apgar score of 8-10: a difference of at least 4% (97.2% reduced to
93.2%)
 initiation of breastfeeding: a difference of at least 10% (40% increased
to 50%)
 caesarean section: a difference of at least 5% (11.2% reduced to 6.2%)
 continuous electronic fetal monitoring: a difference of at least 7% (23%
reduced to 16%)
 instrumental delivery: a difference of at least 5% (10.4% reduced to
5.4%)
 postpartum haemorrhage: a difference of at least 4% (8% reduced to
4%)
 mean umbilical cord pH: a mean difference of 0.02 with a common
within-group standard deviation of 0.096
(Appendix 7)
To test the null hypothesis that the mean maternal satisfaction scores
between the midwifery-led and consultant-led groups were equal, this sample
size of 1000 (midwifery-led care) and 500 (consultant-led care) had a power of
99.5% to yield a statistically significant result. In practice, delays with data
collection meant that the sample size achieved was smaller and this outcome
was therefore relegated to the level of a secondary outcome (section 4.7.1.).
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All sample size calculations were based on 2-tailed tests, which means that
an effect in favour of either midwife-led care or consultant-led care can be
assessed.
All the above details were included in the final proposed protocol for the study
in February 2004. The trial was registered with the International Standard
Randomised Controlled Trial Number Register in July 2007
(ISRCTN14973283 - http://www.controlled-trials.com/ISRCTN14973283).

3.8. Data collection
3.8.1. Timing of data collection
Information was collected at:
a)

trial entry and randomisation

b)

after birth (retrospectively from charts)

c)

2-3 years after birth (by prospective questionnaire)
3.8.2. Research tools used

Data were obtained from women’s and babies’ charts, the trial register and
from a questionnaire specifically designed to gather women’s perceptions of
their care leading up to, during and after the birth of their baby. This
questionnaire, titled 'Women’s Evaluations of Maternity Care’, was developed
from (a) a focus group interview with mothers who were actively involved in
advocating women’s issues in maternity care, (b) a review of instruments used
in the Irish maternity services (c) a detailed review, and identification of the
domains/predictors, of eighteen instruments used in published studies
evaluating woman’s experiences of maternity care (Morgan et al., 1982; Drew
et al., 1989; Seguin et al., 1989; Slade et al., 1993; Bosio et al., 1996;
Waldenstrom et al., 1996; Dannenbring et al., 1997; Geary et al., 1997;
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Morgan et al., 1998; Janssen et al., 2000; Duff et al., 2001; Spurgeon et al.,
2001; Goodman et al., 2004; Homer et al., 2002; Biro et al., 2003; Hicks et al.,
2003; Van Teijlingen et al., 2003; Watts et al., 2003) and (d) a review of the
conceptual literature on women’s experiences of and/or satisfaction with
maternity care. The instrument sought information on women’s experience of
their pregnancy, labour and birth, and postnatal period, how important they felt
aspects of maternity care were to their care, how the care and services they
received performed, and their experiences of midwifery-led care (specifically
for women who were randomised to the MLUs), and demographic details. The
instrument also included the Labour Agentry Scale (Hodnett & SimmonsTropea, 1987), which sought to measure women’s perceptions of their control
during childbirth.
3.8.3. Validity and reliability of data collection tools
Validity of the 'Women’s Evaluations of Maternity Care’ instrument was
ensured through development of the instrument from a focus group interview
with mothers, a review of instruments in use in Ireland at the time and a
review of instruments used in published papers on dimensions of women's
evaluation of maternity care. The Labour Agentry Scale, which was included,
has established psychometric properties with reported alpha coefficients of
0.91-0.98 (Hodnett & Abel 1986).
A draft version of the instrument was sent to a panel of experts (6 mothers
who were active in organisations representing or supporting women and their
engagement with the maternity services, 4 maternity service managers, 2
consultant obstetricians) and comments sought on the relevancy and
intelligibility (including item structure, clarity of instructions and response
options) of all items in the instrument. In addition, a Content Validity Index
(methods after Lynn 1986) was performed to assess the relevancy of all items
seeking to assess women’s perceptions of the importance and performance of
particular dimensions of maternity care to their overall experience.
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The resulting instrument was piloted with 20 women who had given birth in the
preceding 6 months. Again, the instrument was tested for intelligibility and
relevancy. Further, sections in the instrument that sought to identify aspects of
care that women perceived as important as well as women’s perceptions of
the performance of the services against those aspects of care were tested for
reliability (internal consistency) using Cronbach’s Alpha. Items with an alpha
coefficient score of less than 0.70 were removed.
3.8.4. Pilot study
A pilot study of 7 months (5th July 2004 to 31st January 2005 inclusive) was
conducted to refine the methodology (including data collection procedures and
compliance with group assignment) and to examine the reliability and validity
of data collection instruments and methods. All data obtained from the pilot
study were excluded from the main study analysis. The pilot study consisted
of all women eligible for, and agreeing to participate in, the study during the
first seven months (n=607).
3.8.5. Main study
The main study commenced on 1st February 2005. Recruitment to the study
ceased on 20th November 2006, with 1653 women included in the trial, 1102
in the midwifery-led care group and 551 in the consultant-led group. Of these,
1206 women attended the Drogheda/Dundalk centre (73%) and 447 the
Cavan/Monaghan centre (27%). The outreach antenatal centres recruited 95
women in Monaghan and 109 women in Dundalk. The last women recruited to
the trial gave birth in June 2007.
The charts of 7 women from the MLU group (0.6%) and 2 from the CLU group
(0.4%), all from OLOL, were temporarily unavailable from the records
department when the study came to an end and have therefore been
excluded from analysis. The data for 3 women in CLU (0.54%) and 6 women
in MLU (0.54%) are incomplete because they had moved house or country of
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residence during pregnancy and planned to have their babies elsewhere.
Twenty women randomised to MLU (1.8%) had been incorrectly included in
the study as they were ineligible and their care was therefore transferred to
CLU. A small number of women attending the MLUs (n=33, 2.99%) changed
their minds following randomisation and requested CLU care. Four women
attending the CLUs (0.73%) and 6 attending MLUs (0.54%) requested private
consultant care. One woman randomised to CLU (0.2%) and one randomised
to MLU (0.09%) opted to have a home birth. The results of all the above were
analysed in their respective randomised group, under the principle of
“intention to treat”.
3.8.6. Method of data collection
When MidU began, the HSE-NE did not have a computerised maternity
information system (MIS) in place. The study team, in collaboration with staff
members of the two hospitals, were successful in winning competitive funding
from the Health Research Board Equipment/Information Infrastructure Grants
in 2004 to part-finance a MIS, which was subsequently purchased by the
Health Service Executive - North Eastern Area. However, due to a number of
unforeseen delays, the MIS was not installed until after recruitment had
closed. Therefore, all data were collected by hand, which considerably
delayed the final production of the results. Data were extracted from case
notes by the research assistant and a number of other midwives trained and
employed for the purpose, onto specially designed data extraction forms. A
number of revisions to existing records e.g. partogram and labour related
documents, were also necessary.
Transfers from midwifery-led to consultant-led care and back again were
documented in the notes for use in the midwifery-led services. The
responsibility for the documentation of all transfers rested with the MLU
midwife who initiated the transfer of care or who received the woman back to
midwifery-led care, where such reciprocal transfer had been made.
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In addition, women were asked to complete a postal questionnaire to assess
their satisfaction with care. Debate continues as to the optimal timing of
eliciting women’s experiences of maternity care (Larkin et al., 2009) with some
suggesting that women’s recall of major events during labour at 10 weeks
post the birth of their baby is poor (Elkadry et al., 2003) while others have
found that recall of experiences during childbirth remain vivid at more than 20
years after giving birth (Simkin, 1992). In practice, the delays caused by
having to collect all data by hand and the need to wait for complete datasets
to avoid the possibility of causing distress by sending postnatal questionnaires
to women who had experienced serious adverse outcomes, meant that
questionnaires were not circulated until 2-3 years after birth.
Data were entered from the data collection forms and questionnaires into a
computerised database by a reputable data entry firm and study team
members. Double entry methods were used and data were also cross
checked and corrected as necessary by the researcher and research
assistant.
3.8.7. Controlling the quality of data collection
Ongoing quality control included regular data verification and protocol
compliance checks, which were performed by the research assistant. Focused
training was also provided to clinical and administration staff involved in
screening, randomisation, and data collection. In addition, audit documents
were made available to clinical staff who wished to conduct audits on
screening violations, numbers of women eligible versus number of women
recruited to MidU study (sub-divided into those who were not invited and
those who were invited but did not consent).
These were supplemental to validity checks agreed within the study protocol,
which were conducted on a random sample of 10% of records and completed
data extraction forms (available 3 months after birth) from both of the
intervention groups. These were audited every three months by the research
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assistant to identify and, where necessary, to address discrepancies in data
collection for all outcome measures.
A random sample of 20% of records of women randomised to midwifery-led
care and 20% of women randomised to consultant-led care were also audited
to screen for protocol violations in eligibility assessment. In addition, a random
sample of 10% of records of women deemed ineligible for participation were
screened to inform validity assessment of screening procedures.
All data entered into the database by the data entry firm were checked for
accuracy. Double entry methods were used to try to achieve complete
precision and data were also cross checked and corrected as necessary by
the researcher and research assistant.

3.9. Data analysis
3.9.1. Analysis of main trial
An intention to treat approach, which includes all mothers and their fetuses as
randomised, was used. The level of statistical significance for the final
analysis of all outcomes was set at p < 0.05 (two-sided).
Data were analysed using The Statistical Package for the Social Sciences
(SPSS). Data were entered into SPSS and coded appropriately. Descriptive
statistics (means, standard deviations, proportions) were calculated to check
for any major dissimilarities in the study groups with regard to demographics
and other baseline information. Comparisons between midwifery-led care and
consultant-led care were tested using the appropriate standard statistical
methods including reporting of 95% confidence intervals.
3.9.2. Sub-group analyses
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A priori subgroup analyses were planned to determine whether primary
outcomes differed according to:
1. Parity
2. Maternal age
For prespecified subgroup analyses, alpha levels of 0.01 and 99% confidence
intervals were calculated to adopt a more conservative approach to the
analyses because of the number of comparisons. Any additional subgroup
analyses reported are regarded as hypothesis generating only.

3.10. Ethical issues
3.10.1. Introduction
At the time of preparation for this study, no ethics committee existed in the
Faculty of Health Sciences, Trinity College Dublin or in the North-Eastern
Health Board. The study team were very aware of the major ethical issues
involved in any randomised controlled trial and, particularly, in this trial that
introduced a model of care to the Republic of Ireland that had been previously
unused. The team planned the methods of managing all relevant ethical
issues and submitted the study proposal to the Research Ethics Committee of
the School of Nursing and Midwifery Studies in Trinity College Dublin. As the
trial progressed and an ethics committee became established in the HSE-NE
region, the proposal was also submitted to this body for post-hoc sanction or
advice.
3.10.2. Ethical approval
Ethical approval for the MidU study was received from the Research Ethics
Committee of the School of Nursing and Midwifery Studies, Trinity College
Dublin on 28th March 2003. The Deputy CEO of the then North-Eastern Health
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Board wrote to the research team on 17th February 2003 stating that, following
ethical approval from the Research Ethics Committee of the School of Nursing
and Midwifery Studies, no further ethical approval was deemed necessary by
the Health Board. This was corroborated in an e-mail from the Ethics
Administrator of the North-Eastern Health Board on 22nd April 2004 (following
the establishment of an ethics committee in the region), confirming that NEHB
approval for the study had been given the previous year.
3.10.3. Management of ethical issues
3.10.3.1. Informed consent
Information about the trial was made available to all women during the
antenatal period via administration staff, midwives and GPs (section 3.3.3.).
The ‘MidU Study: An Invitation to Join the Study’
(http://www.nehb.ie/midu/guidelines.htm) and the study information sheet
(Appendix 2) included information on the purpose of the study, potential
harms and benefits, explanation of data collection procedures, time
commitment, offer to answer any questions, voluntary participation, voluntary
consent, assurance of confidentiality and researcher’s contact details. Women
who met the eligibility criteria were given a full explanation of the study and
invited to participate by the midwife performing the antenatal booking.
Women who agreed to participate in the study were asked to sign a consent
form (Appendix 3) and were given a copy for their records before
randomisation to either study group.
3.10.3.2. Data protection
Due to the sensitive nature of health related information and the fact that the
research assistant controlled and was responsible for the keeping and use of
personal information on computer, the research assistant registered as a data
controller with the Data Protection Commissioner. The research assistant
fulfilled the key responsibilities in relation to the information kept on computer
regarding study participants.
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3.10.3.3. Maintenance of confidentiality
Confidentiality of participant responses was maintained by assigning a unique
study number to each woman. Study numbers only appeared on data
collection instruments. The master list of numerically assigned study numbers
was kept in a locked file by the researcher and not revealed to anyone at
anytime. All study data were collected by the research assistant and a number
of designated midwives employed by the study team to collect data
retrospectively from study charts. All data were securely stored in accordance
with the Data Protection (Amendment) Act 2003.
3.10.3.4. Participant protection
Throughout the study, any adverse incidents noted among study participants
were discussed at monthly meetings, as were all similar incidents in nonparticipants under the usual care of the two hospitals. Two interim analyses
were planned to provide information to the Data and Safety Monitoring Board
to guide their decision as to whether or not the trial would need to be stopped
early, should any evidence of harm be emerging.

3.11. Data and Safety Monitoring Board
3.11.1. Terms of reference of the Board
The Data and Safety Monitoring Board (DSMB) (Grant et al., 2005) for MidU
was an independent group of experts that advised the Trial Steering Group.
The members of the DSMB served in an individual capacity to provide their
expertise and recommendations, and were completely independent of the trial
steering committee, participating centres and funding body (HSE-NE). The
terms of reference of the Board were to:
1. Become familiar with the research protocol and the procedures for
data safety and monitoring.
2. Review unblinded interim analyses of outcome data and adverse
event reports.
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3. In light of point 2 above, and ensuring that ethical considerations
and safety were of prime importance, to make written
recommendations to the Trial Steering Committee (TSC)
concerning the continuation, modification, or termination of the trial.
4. Consider any requests for release of interim trial data and to
recommend to the TSC on the advisability of this.
5. Review major proposed modifications to the study prior to their
implementation (e.g. termination, increasing target sample size).
6. Maintain confidentiality during all phases of DSMB review and
deliberations.
3.11.2. Membership of the Board
The membership of the DSMB reflected the professions necessary to interpret
the data from the MidU Study and to evaluate participant safety fully.
Members of the DSMB were: Ms. Ursula Byrne (midwife, in the capacity of
Chair and representing An Bord Altranais), Ms. Margaret McGuigan (Maternity
Service User), Dr. Rory O’Connor (Consultant Obstetrician, University College
Hospital Galway) and Dr. Brendan Murphy (Statistician, Trinity College
Dublin). Dr. Murphy was located in a different Faculty than the Principal
Investigator (PI) and was, therefore, able to avoid any conflict of interest that
might arise from being a close working colleague of the PI.
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3.11.3. Planned interim analyses
During the period of recruitment to the main trial, two interim analyses (accrual
rates, baseline data, data describing compliance with the intervention and
outcome data in tabular form, using an intention to treat approach, unblinded
to allocation group) were planned to be supplied by the PI and/or the research
assistant, in consultation with the DSMB statistician and in strict confidence, to
the DSMB as follows: the first after complete data had been received on
sufficient women to provide outcomes for one third of the estimated sample
size (i.e. 495 women) in the main study and the second after complete data
had been received for the first two-thirds (1005). In practice, however, given
the delays in instituting the Maternity Information System, data collection by
hand was so prolonged that the first interim analysis was reported on only
months before the trial was due to complete. Data collection for the second
interim analysis was not completed in time to influence the conduct of the trial
and so the analysis was not carried out.
3.11.4. Method of working
A meeting of the DSMB was organised by the Principal Investigator (PI) in
consultation with the DSMB Chair to coincide with the first interim analysis.
The interim data on the first 495 women recruited to the main study were
cleaned, entered into a database and passed to the statistician member of the
Board, who performed the necessary tests and presented the results to the
Board members at the meeting. An early stopping guideline of a reduced
alpha of 0.001 was used to assess whether the experimental intervention (i.e.
midwifery-led care) was showing a much stronger or weaker effect on
outcomes than expected. This reduced alpha level has since been
corroborated as optimum for interim analyses (Schulz and Grimes, 2005).
The DSMB were asked to inform the PI within 1 week of their meeting by
means of a confidential written report if, in their opinion;
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• there was insufficient evidence of benefit or harm and the study
could continue as originally designed;
• it was ethical to continue randomising women even though potential
differences in treatment efficacy and/or safety had become
apparent;
• the data suggested that there may be no difference in efficacy and
the trial should be stopped or, where accrual rates were poor, that
the trial should be prematurely closed to participant entry because it
was unlikely to meet its accrual objectives in a reasonable period of
time, or that it should continue.
DSMB members were asked, as per ‘MidU Study Data and Safety Monitoring
Board (DSMB) Operating Procedures v.3’ (Appendix 8), to consider the
statistical early stopping guideline of a reduced alpha of 0.001 as a guideline
rather than as pre-determined statistical rule. The DSMB were also asked to
take into consideration all other aspects and information relevant to the trial
such as the number of women and events observed (data maturity), the length
of the confidence interval for the size of the treatment difference, safety,
quality of life, feasibility, information from other trials, and likelihood that the
trial’s findings at the time that it was stopped early would influence future
health care practice.
3.11.5. Results of the first interim analysis
The Data and Safety Monitoring Board met to discuss the first interim analysis
of the MidU Study on 19th September 2006. The board decided unanimously
that there was insufficient evidence of benefit or harm in either group and that
the study should therefore continue as originally designed. The report of this
meeting was sent to the Principal Investigator, who then presented it to the
Maternity Services Taskforce at their meeting on 11th January 2007.
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3.12. Conclusion
The pilot of the MidU study commenced on 5th July 2004 and ran until 31st
January 2005. The main study began on 1st February 2005 and recruitment
ceased on 20th November 2006, with 1653 women included in the trial, 1102
in the midwifery-led care group and 551 in the consultant-led group. The last
women recruited to the trial gave birth in June 2007. This prolonged
engagement in a time-consuming trial by, in particular, the clinical staff is a
remarkable achievement that gives testimony to the dedication to the support
of research and evidence based practice for the enhancement of maternity
care shown by clinicians, managers and educators in the HSE-NE region.
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Chapter Four - Results

4.1. Introduction

4.1.1. Overview
The recruitment results, sample size and demographic variables are outlined
at the start of this chapter. The primary outcome measures upon which the
sample size calculation for the study was based are presented next followed
by other, secondary, outcomes in pregnancy, labour, postnatal and neonatal
periods, in that order. This is followed by the results for the main items from
the postnatal survey of women’s views. A final summary draws together the
key findings where differences between the two study groups were shown.
Analyses presented are based on the principle of “intention to treat”. This
means that the results for women randomly allocated to MLU who required
transfer to CLU care at any stage are still included in the MLU group when
results are presented. As randomisation was conducted on a 2:1 ratio
(MLU:CLU) it is important to note the percentages presented on each
outcome rather than focus on the number of events in each group.

4.1.2. Sample size
In total, 9804 women were informed about the study, 4190 (43%) of these
were eligible to take part and 5614 (57%) were not. Fifty-four percent of
women who were eligible (n=2260) consented to join the study, 607 in the
pilot and 1653 in the main study. Of the women in the main study, 551 were
randomised to CLU and 1102 to MLU. The Drogheda centre (OLOL) was
attended by 1206 women (73%) and 447 were cared for in the Cavan centre
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(CGH) (27%). The outreach antenatal centres recruited 95 women in
Monaghan (for Cavan) and 109 women in Dundalk (for Drogheda).
The charts of 9 women (0.5%) were temporarily unavailable from the records
department when the study came to an end, 7 from MLU and 2 from CLU.
Results have therefore been based on the data from 1644 randomised
women, 1095 in MLU and 549 in CLU. All percentages presented exclude
women with missing data for the particular outcome or characteristics. The
risk ratios (RR) quoted use the total number allocated and 95% confidence
intervals (CIs) and 2-sided p-values are given. Sub-group analyses are
presented in the tables for the two a priori sub-groups chosen, age and parity.

4.1.3. Demographic details
There were 835 primigravid women (51%) and 803 multiparous (49% (6
missing)). The majority of women were married and still living with their
partner (n=973, 60%). The baseline characteristics for women randomised to
CLU and MLU are shown in Table 2.
Table 2 Baseline characteristics
Cavan MLU
Total
Mean age
(SD)
Parity 0 (%)
Parity >0 (%)
Single (%)
Married, not
separated
(%)
Mean weight
(SD)
Mean height
(SD)

Cavan CLU

Drogheda
Drogheda
MLU
CLU
150
798
399

297
29.32 (4.99)
136 (45.95)
160 (54.05)
91 (30.74)

29.95 (5.07)
71 (47.97)
77 (52.03)
48 (32.43)

29.17 (5.04)
425 (53.39)
371 (46.61)
320 (40.40)

29.39 (4.81)
203 (51.01)
195 (48.99)
180 (45.23)

203 (68.58)

96 (64.86)

460 (58.08)

214 (53.77)

66.67 (9.46)

66.47 (8.83)

65.58 (8.65)

65.92 (8.87)

1.65 (0.06)

1.65 (0.08)

1.66 (0.08)

1.66 (0.08)

SD = Standard deviation
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4.2. Primary outcome measures

4.2.1. Induction of labour
An a priori difference of at least 6% had been deemed clinically significant to
detect for induction of labour (23% reduced to 17%). The results showed that,
in fact, the induction rate in CLU was 26% and in MLU was 23%, a nonsignificant difference (RR=0.90, CI=0.75-1.78). Analyses by age and parity
are presented in Table 3. Women who were not transferred to CLU at any
stage had an induction rate of 0%, as induction of labour was not performed in
the MLUs. Women who were transferred to CLU in the antenatal stage had an
induction rate of 52%, as many of them were transferred specifically for
induction of labour (Table 3).
Table 3 Induction of labour

Induction of
labour (%)
Parity 0
Parity >0
<20 years
20-24 years
25-29 years
30-34 years
35+ years
No transfer1
Antenatal
transfer
†
1

MLU
(n=1095)

CLU
(n=549)

248 (23.37)
138 (25.37)
110 (21.28)
14 (26.92)
31 (19.02)
78 (22.29)
93 (25.27)
32 (25.20)
0 (0)

138 (25.99)
78 (29.43)
60 (22.64)
5 (29.41)
25 (32.89)
44 (24.44)
51 (27.27)
13 (18.31)
138 (26.04)

0.90
0.87
0.93
0.93
0.61
0.89
0.92
1.45
0.01

247 (52.33)

-

-

Stratified by Cavan and Drogheda
MLU n=446 for no transfer
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Risk
ratio†

95% CI

p-value

0.75-1.08
0.26
0.68-1.10
0.23
0.71-1.23
0.62
0.39-2.23
0.87
0.39-0.96
0.03
0.64-1.23
0.48
0.69-1.24
0.60
0.82-2.58
0.21
0.00-0.06 <0.00001
-

-
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4.2.2. Episiotomy
The sample size was designed to detect a difference of at least 7% in
episiotomy (31% reduced to 24%). The episiotomy rate in CLU was 22% and
in MLU was 19%, a non-significant difference (RR=0.91, CI=0.69-1.20).
Analyses by age and parity are presented in Table 4. Women who were not
transferred to CLU at any stage had an episiotomy rate of 5.5%, and those
who were transferred antenatally had a rate of 24% and intrapartum, a rate of
50%. Episiotomy rates for all vaginal births and for spontaneous vaginal births
are shown in Table 5.
Table 4

Episiotomy rates – all births

Episiotomy (%)
Parity 0
Parity >0
<20 years
20-24 years
25-29 years
30-34 years
35+ years
No transfer1
Antenatal transfer
Intrapartum
transfer
†
1

MLU
(n=1095)
125 (19.11)
111 (31.36)
14 (4.67)
6 (18.18)
22 (20.56)
47 (22.07)
40 (17.94)
10 (12.82)

CLU
(n=549)
69 (22.12)
65 (38.92)
4 (2.78)
2 (18.18)
12 (26.09)
22 (23.66)
29 (23.58)
4 (10.26)

Risk
ratio†
0.91
0.84
1.67
0.99
0.93
1.08
0.70
1.45

17 (5.50)
59 (23.98)

69 (22.12)
-

0.30
-

49 (49.49)

-

-

Stratified by Cavan and Drogheda
MLU n=446 for no transfer
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95% CI p-value
0.69-1.20
0.49
0.64-1.10
0.20
0.58-4.76
0.34
0.22-4.37
0.99
0.49-1.77
0.83
0.68-1.73
0.75
0.45-1.09
0.11
0.47-4.52
0.52
<0.000
0.18-0.50
01
-

-
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Table 5

Episiotomy rates – vaginal births

Episiotomy
(vaginal births,
MLU: 897; CLU:
447) (%)
Parity 0 (MLU: 412;
CLU: 197)(%)
Parity >0 (MLU:
486; CLU: 249)(%)
Episiotomy (spontaneous vaginal
births, MLU: 758;
CLU: 367) (%)
Parity 0 (MLU: 293;
CLU: 127)(%)
Parity >0 (MLU:
465; CLU: 239)(%)
†

MLU
(n=1095)

CLU
(n=549)

Risk
ratio†

125 (13.92)

69 (15.58)

0.91

0.69-1.19

0.49

111 (26.94)

65 (33.16)

0.82

0.64-1.06

0.13

14 (2.88)

4 (1.63)

1.67

0.58-4.76

0.34

30 (3.96)

16 (4.40)

0.90

0.50-1.64

0.73

23 (7.85)

13 (10.24)

0.75

0.35-1.45

0.39

7 (1.51)

3 (1.27)

1.11

0.32-3.93

0.87

95% CI

p-value

Stratified by Cavan and Drogheda
4.2.3. Augmentation of labour

A difference of at least 6.5% (24.4% reduced to 17.9%) had been set as the
level of difference that would be accepted as clinically significant for
augmentation of labour and could be detected with the projected sample size
for MidU. The actual rates found were 49% in the CLU and 34% in the MLU, a
statistically significant difference (RR=0.70, CI=0.62-0.79) (Table 6). This
difference persisted, in general, across parity and age. Artificial rupture of
membranes was performed for 226 women in the MLU group (21%) and 167
women in the CLU group (32%). An oxytocin infusion was used to accelerate
the labour of 208 women (20%) randomised to MLU care and 143 women
(27%) randomised to the CLUs. Women who were not transferred from MLU
care at any stage had a low rate of augmentation (17%). Rates in women who
were transferred to CLU care antenatally and intrapartum were both higher
than the MLU norm, 43% and 61% respectively (Table 6).
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Table 6 Augmentation of labour
MLU
(n=1095)
Augmentation
of labour (%)
Parity 0
Parity >0
<20 years
20-24 years
25-29 years
30-34 years
35+ years
No transfer1
Antenatal
transfer
Intrapartum
transfer
†
1

CLU
(n=549)

Risk
ratio†

95% CI

p-value

364 (34.40)
240 (44.20)
124 (24.08)
24 (46.15)
60 (36.81)
117 (33.62)
125 (33.88)
38 (30.16)
76 (17.04)

261 (49.43)
157 (59.47)
103 (39.16)
16 (94.12)
42 (55.26)
91 (50.84)
84 (45.41)
28 (39.44)
261 (49.43)

0.70
0.74
0.62
0.52
0.68
0.66
0.75
0.78
0.34

0.62-0.79 <0.00001
0.65-0.85 <0.0001
0.50-0.77 <0.0001
0.37-0.72 <0.0001
0.51-0.91
0.009
0.53-0.81 <0.0001
0.61-0.93
0.009
0.52-1.16
0.21
0.28-0.43 <0.00001

201 (42.86)

-

-

-

-

87 (60.84)

-

-

-

-

Stratified by Cavan and Drogheda
MLU n=446 for no transfer
4.2.4. Apgar score

With the sample size calculated, a difference of at least 4% in the rates of
babies having an Apgar score of less than 8 could be detected (6.8% reduced
to 2.8%).
The actual rates found were 1.51% in CLU and 0.95% in MLU, a nonsignificant difference (RR=0.63, CI=0.25-1.58) (Table 7). Sub-group analyses
are also shown in Table 7.
4.2.5. Initiation of breastfeeding
The sample size would have enabled the detection of a difference of at least
10% in rates of breastfeeding (40% increased to 50%). Initiation of
breastfeeding, however, showed no difference between the two groups with
an initiation rate of 60% in CLU and 58% in MLU (RR=0.98, CI=0.90-1.07)
(Table 8).
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Table 7 Apgar score
MLU
(n=1095)

CLU
(n=549)

Apgar 5min <8
8 (1.51)
(%)
10 (0.95)
Parity 0
8 (1.48)
6 (2.26)
Parity >0
2 (0.39)
2 (0.76)
<20 years
1 (1.96)
0 (0)
20-24 years
2 (1.23)
3 (3.90)
25-29 years
5 (1.44)
2 (1.11)
30-34 years
2 (0.55)
2 (1.08)
35+ years
0 (0)
1 (1.41)
1
No transfer
1 (0.23)
8 (1.52)
A/Ntransfer
5 (1.07)
I/Ptransfer
4 (2.80)
†
Stratified by Cavan and Drogheda
1
MLU n=446 for no transfer

Risk
ratio†

95% CI

0.63
0.25-1.58
0.65
0.23-1.87
0.51
0.09-2.90
1.07
0.05-22.25
0.37
0.08-1.70
1.00
0.27-2.73
0.51
0.07-3.55
0.22
0.01-5.26
0.23
0.04-1.23
A/N = Antenatal
I/P = Intrapartum

p-value
0.32
0.43
0.45
0.96
0.20
0.99
0.49
0.35
0.08
-

Table 8 Initiation of breast-feeding
MLU
(n=1095)
Initiation of
breastfeeding (%)
615 (58.40)
Parity 0
343 (63.64)
Parity >0
272 (52.92)
<20 years
22 (43.14)
20-24 years
70 (43.48)
25-29 years
198 (56.90)
30-34 years
240 (65.40)
35+ years
85 (67.46)
No transfer1
271 (61.17)
A/N transfer
254 (54.27)
I/P transfer
90 (63.38)
†
Stratified by Cavan and Drogheda
A/N = Antenatal

CLU
(n=549)

Risk
ratio†

95% CI

p-value

315 (59.55)
0.98 0.90-1.07
167 (63.26)
1.00 0.89-1.12
148 (56.06)
0.94 0.82-1.08
4 (23.53)
1.86 0.74-4.68
35 (45.45)
0.96 0.71-1.30
104 (58.10)
0.96 0.83-1.13
122 (65.59)
1.00 0.87-1.14
50 (71.43)
0.98 0.79-1.20
315 (59.55)
1.02 0.92-1.13
1
MLU n=446 for no transfer
I/P = Intrapartum

0.17
0.98
0.37
0.19
0.79
0.65
0.96
0.82
0.68
-

4.2.6. Caesarean section
A difference of at least 5% in Caesarean section rate had been deemed
clinically significant to detect when MidU was planned (11.2% reduced to
6.2%). Rates of Caesarean section were, in fact, much higher than this with
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about one in six women having a Caesarean section in both CLU and MLU,
with a non-significant difference between the groups (RR=0.95, CI=0.75-1.21)
(Table 9). Rates for elective and emergency Caesarean sections, and the
differing rates for age, parity and for women who transferred are presented in
Tables 9 and 10.
Table 9 Rates of any Caesarean section and elective Caesarean section

Any
Caesarean
section (%)
Elective
Caesarean
section (%)
Parity 0
Parity >0
<20 years
20-24 years
25-29 years
30-34 years
35+ years
No transfer1
Antenatal
transfer
†
1

MLU
(n=1095)

CLU
(n=549)

161 (15.22)

85 (15.98)

0.95

0.75-1.21

0.67

35 (3.31)
23 (4.24)
12 (2.33)
0 (0)
4 (2.45)
10 (2.87)
13 (3.53)
8 (6.35)
0 (0)

25 (4.70)
14 (5.26)
11 (4.15)
0 (0)
2 (2.60)
13 (7.22)
6 (3.21)
4 (5.63)
25 (4.73)

0.70
0.80
0.55
0.88
0.38
1.10
1.15
0.05

0.42-1.16
0.42-1.54
0.25-1.23
0.20-3.92
0.17-0.86
0.42-2.84
0.36-3.67
0.01-0.33

0.17
0.51
0.15
0.86
0.02
0.85
0.81
0.002

35 (7.46)

-

-

-

-

Stratified by Cavan and Drogheda
MLU n=446 for no transfer
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p-value
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Table 10 Rates of emergency Caesarean section

Emergency
Caesarean
section (%)
Parity 0
Parity >0
<20 years
20-24 years
25-29 years
30-34 years
35+ years
No transfer1
Antenatal
transfer
Intrapartum
transfer
†
1

MLU
(n=1095)

CLU
(n=549)

Risk
ratio†

126 (11.91)
109 (20.07)
17 (3.30)
7 (13.46)
15 (9.20)
44 (12.61)
50 (13.59)
10 (7.94)
0 (0)

60 (11.28)
55 (20.68)
5 (1.89)
1 (5.88)
12 (15.58)
24 (13.33)
16 (8.56)
7 (9.86)
60 (11.28)

95 (20.26)
31 (21.68)

95% CI

p-value

1.05
0.96
1.72
1.73
0.56
0.96
1.58
0.86
0.02

0.79-1.41
0.72-1.29
0.64-4.62
0.33-9.22
0.27-1.14
0.61-1.52
0.93-2.70
0.34-2.14
0.00-0.14

0.73
0.79
0.28
0.52
0.11
0.86
0.09
0.74
<0.0001

-

-

-

-

-

-

-

-

Stratified by Cavan and Drogheda
MLU n=446 for no transfer
4.2.7. Continuous electronic fetal monitoring

The sample size was sufficient to detect a difference of at least 7% (23%
reduced to 16%), in continuous electronic fetal monitoring, and this had been
deemed to be a clinically significant level of difference. There was a
considerable and statistically significant difference in the rates of continuous
electronic fetal monitoring, with 59% in CLU and 38% in MLU (RR=0.64,
CI=0.58-0.72, p<0.00001) (Table 11). Women who did not require transfer to
the CLU at any stage had a very low rate of continuous fetal monitoring (1%).
Primigravid women had higher rates of continuous monitoring in both CLU
and MLU (72% versus 45%) than multiparous women (46% versus 30%)
(Table 11).
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Table 11 Continuous electronic fetal monitoring
MLU
(n=1095)

CLU
(n=549)

Continuous
CTG (%)
397 (38.06)
309 (59.08)
Parity 0
243 (45.34)
189 (72.14)
Parity >0
154 (30.37)
119 (45.77)
<20 years
23 (44.23)
15 (88.24)
20-24 years
60 (37.04)
50 (65.79)
25-29 years
121 (34.97)
113 (63.48)
30-34 years
148 (41.34)
100 (54.95)
35+ years
45 (36.00)
31 (44.29)
1
No transfer
6 (1.36)
309 (59.31)
Antenatal
transfer
345 (74.84)
Intrapartum
transfer
46 (32.62)
†
Stratified by Cavan and Drogheda
1
MLU n=446 for no transfer

Risk
ratio†

95% CI

p-value

0.64
0.63
0.67
0.51
0.58
0.54
0.75
0.83
0.02

0.58-0.72
0.55-0.71
0.55-0.80
0.35-0.75
0.44-0.76
0.45-0.65
0.62-0.90
0.58-1.19
0.01-0.05

<0.00001
<0.00001
<0.0001
0.0005
<0.0001
<0.00001
0.002
0.31
<0.00001

-

-

-

-

-

-

4.2.8. Instrumental birth
A difference of at least 5% had been set as the level of difference that would
be accepted as clinically significant for instrumental births and could be
detected with this sample size (10.4% reduced to 5.4%). The actual rates
were 15% in CLU and 13% in MLU, a non-significant difference (RR=0.87,
CI=0.68-1.12) (Table 12).
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Table 12 Instrumental births
MLU
(n=1095)

CLU
(n=549)

Ventouse or
forceps (%)
139 (13.14) 80 (15.04)
Parity 0
118 (21.73) 70 (26.32)
Parity >0
21 (4.08)
10 (3.77)
<20 years
7 (13.46)
3 (17.65)
20-24 years
25 (15.34) 17 (22.08)
25-29 years
58 (16.62) 25 (13.89)
30-34 years
39 (10.60) 32 (17.11)
35+ years
10 (7.94)
3 (4.23)
No transfer1
4 (0.90) 80 (15.04)
Antenatal
transfer
82 (17.48)
Intrapartum
transfer
53 (37.06)
†
Stratified by Cavan and Drogheda
1
MLU n=446 for no transfer

Risk
ratio†
0.87
0.83
1.06
0.78
0.75
1.15
0.62
2.06
0.06

95% CI

p-value

0.68-1.12
0.29
0.64-1.07
0.15
0.51-2.23
0.87
0.23-2.71
0.70
0.43-1.30
0.31
0.75-1.77
0.53
0.40-0.95
0.03
0.60-7.12
0.25
0.02-0.17 <0.00001

-

-

-

-

-

-

4.2.9. Primary postpartum haemorrhage
The sample size would have enabled the detection of a difference of at least
4% (8% reduced to 4%) in the PPH rate (defined as blood loss of 500 ml or
more). The actual rates were considerably higher than that in both groups,
with no statistically significant difference between CLU (15%) and MLU (14%),
for all births combined (RR=0.95, CI=0.74-1.24) (Table 13). Women who did
not transfer to CLU care at any stage had a very low PPH rate of 1%. As
Caesarean section usually causes a blood loss of approximately a litre, the
PPH rates of the two groups were compared for women having a vaginal birth,
excluding all Caesarean sections. The rates were again similar, less than 4%
in both MLU and CLU. Rates of severe primary postpartum haemorrhage
(1,000 mls or greater) showed no difference between the two units, occurring
in 48 women in the MLUs (4.8%) compared with 22 women in the CLUs
(4.4%) (RR=1.09, CI=0.67- 1.78) (Table 13).
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Table 13 Primary postpartum haemorrhage
MLU
(n=1095)
Blood loss
>499ml (all
births) (%)
Parity 0
Parity >0
<20 years
20-24 years
25-29 years
30-34 years
35+ years
No transfer1
Antenatal
transfer
Intrapartum
transfer
Blood loss
>499ml
(vaginal birth)
(%)
Parity 0
Parity >0
No transfer
Blood loss
>999ml (all
births) (%)
Blood loss
>999ml
(vaginal birth)
(%)
Blood loss
>999ml
(caesarean
section) (%)
†
1

CLU
(n=549)

Risk
ratio†

95% CI

p-value

143 (14.36)
113 (22.51)
30 (6.07)
6 (12.00)
20 (12.90)
48 (14.37)
56 (16.42)
13 (11.21)
5 (1.14)

75 (15.03)
63 (25.40)
12 (4.80)
2 (11.76)
12 (16.67)
32 (18.82)
23 (12.85)
6 (9.84)
75 (15.09)

0.95
0.87
1.29
0.90
0.76
0.78
1.23
1.19
0.08

108 (25.29)

-

-

-

-

30 (22.90)

-

-

-

-

31 (3.60)
19 (4.88)
12 (2.54)
5 (1.14)

15 (3.51)
13 (6.99)
2 (0.83)
15 (3.53)

1.03
0.71
2.58
0.35

0.56-1.89
0.36-1.41
0.67-9.95
0.13-0.92

0.92
0.33
0.17
0.03

48 (4.82)

22 (4.41)

1.09

0.67-1.78

0.73

5(0.58)

3 (0.70)

0.78

0.21-2.97

0.72

43 (31.85)

19 (26.39)

1.25

0.79-1.98

0.33

Stratified by Cavan and Drogheda
MLU n=446 for no transfer
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0.74-1.24
0.72
0.66-1.13
0.30
0.67-2.49
0.44
0.23-3.50
0.88
0.39-1.49
0.43
0.52-1.18
0.24
0.79-1.93
0.36
0.47-2.99
0.71
0.04-0.20 <0.00001
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4.2.10. Umbilical cord pH
Umbilical cord pHs were not measured in either group in the main study. This
change to the original plan occurred because the need to be able to offer all
components of physiological management of the third stage of labour to
women in the MLUs precluded clinicians from clamping the cord to take cord
bloods. If we had continued with the intention of collecting and analysing this
outcome, the results would not have been a fair reflection of the true mean
umbilical cord pHs in the two groups because cord bloods would only have
been taken from one intervention group of the study (i.e. CLU) and not the
other, or from all CLU women and those who had active management of the
third stage in the MLU group.

4.3. Secondary outcome measures – antenatal period
4.3.1. Number of antenatal visits
Women allocated to attend the MLUs had, on average, 3.86 visits (SD=1.83)
with their GP, 6 with their midwife (SD=2.4) and 1.6 (SD=1.93) with a member
of the CLU team. Those allocated to the CLUs had, on average, 3.85
(SD=1.81) visits with their GP and 6.49 (SD=2.12) with a member of the CLU
team. The number of visits to the GP are based on 421 cases only because of
difficulties arising from absence of the women’s hand-held notes and lack of a
single, agreed, maternity care record for women to use across primary and
acute hospital services. These data are therefore unreliable.
4.3.2. Tests and examinations in the antenatal period
The number of tests and examinations provided for women in each of the two
groups demonstrate significant differences between MLU and CLU care
(Table 14). In the MLU group, women received an average of 1.98 (SD=1.37)
prenatal ultrasound scans (USSs), compared with 2.5 (SD=1.76) for those
women allocated to the CLUs. More women in the MLUs had either no or one
USS (44%) compared to women in the CLUs (35%) (RR=1.24, CI=1.09-1.41).
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In contrast, 10% of women in the MLUs had 4 or more USSs, compared with
23% of those attending the CLU (RR=0.43, CI=0.34-0.57) (Table 14).
Similarly, women in the MLUs had a mean of 2.38 antenatal cardiotocographs
(SD=3.60) compared with 3.39 (SD=3.78) for women in the CLUs. A third of
women in the MLUs (34%) had no cardiotocographs (CTGs) performed,
compared with 7% of those attending the CLUs (RR=4.81, CI=3.50-6.60). The
majority of women in both groups did not have biophysical profiles (BPP)
conducted, but there were still significantly more in the MLU group who did not
have a BPP (92%) compared to women in the CLUs (89%) (RR=1.05,
CI=1.01-1.09) (Table 14).

Table 14 Proportions of women receiving prenatal ultrasound scans,
antenatal cardiotocographs and biophysical profiles in each group
MLU
(n=1095)
Ultrasound:
0 or 1 (%)
Ultrasound:
2 or 3 (%)
Ultrasound:
4 or more (%)

CLU
(n=549)

Risk
ratio†

95% CI

p-value

473 (43.51)

191 (35.24)

1.24

1.09-1.41

0.001

509 (46.83)

227 (41.88)

1.12

1.00-1.27

0.05

105 (9.66)

124 (22.88)

0.43

0.34-0.57

<0.00001

364 (33.64)

38 (7.10)

4.81

3.50-6.60

<0.00001

376 (34.75)

255 (47.66)

0.74

0.65-0.83

<0.00001

172 (15.90)

126 (23.55)

0.68

0.56-0.84

0.0003

170 (15.71)

116 (21.68)

0.73

0.59-0.91

0.004

BPP: 0 (%)
986 (91.55)
473 (88.58)
BPP: 1 or >1 (%)
91 (8.45)
61 (11.42)
†
Stratified by Cavan and Drogheda

1.05
0.75

1.01-1.09
0.55-1.02

0.03
0.06

Antepartum
CTG: 0 (%)
Antepartum
CTG: 1 or 2 (%)
Antepartum
CTG: 3 or 4 (%)
Antepartum
CTG:
5 or more (%)
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4.3.3. Antenatal transfers to CLU
A total of 734 women attending the MLUs (68%) transferred during pregnancy
to CLU care, 382 temporarily and 492 permanently. Some of the women who
had a temporary transfer were also transferred permanently.
4.3.3.1. Temporary antenatal transfers
Thirty-five per cent of women (n=382) were referred to the CLU in pregnancy,
and were referred back to the MLU for intrapartum and postnatal care during
that episode. In this group of women, the most common reasons for transfer
were abdominal pain, backache or contractions (n=71, 19%), vaginal bleeding
or spotting (n=47, 12%), review post the woman’s due date with a view to
induction of labour (n=40, 10%) and reduced fetal movements (n=38, 10%)
(Table 15). As some women were transferred more than once, and many
women had two or more complaints leading to transfer, percentages do not
add to 100.
4.3.3.2. Permanent antenatal transfers
During pregnancy, 492 women (45%) were referred to the CLU, and were not
referred back to the MLU either prior to labour or in the postnatal period. The
most common reason for transfer in this group of women was for induction of
labour (n=202, 41%) (Table 16). As some women had two or more problems
leading to permanent transfer, percentages do not add to 100.
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Table 15 Reasons for temporary antenatal transfer to CLU
Reason

Number

Abdominal/supra-pubic pain/backache/contractions
Vaginal bleeding/spotting/post-coital bleed
Post dates (usually term+7) review (39), prolonged
rupture of membranes (1)
Reduced fetal movements
Nausea/vomiting/diarrhoea
Fetus - ? small for dates (17), ? large for dates (5)
Raised blood pressure with or without proteinuria
Low haemoglobin
Accidents – fell (10), road traffic accident (7)
Scan for: placental location (9), maternal request (3),
fetal normality (2), polyhydramnios (1), cardiac (1),
renal (1)
Malpresentation/unstable lie
Feeling unwell/dizzy/flu/palpitations/shortness of
breath
? premature rupture of membranes/?premature labour
Itchy rash
Urinary tract infection (7), frequency (3)
Oedema/numbness of ankles/hands
Headaches/blurred vision
For CTG due to fetal heart irregularities
Phlebitis/pain in leg/?deep vein thrombosis
Low platelet count
Miscarriage
For glucose tolerance test
Miscellaneous medical – genital warts (3), raised WCC
(2), vaginal discharge (2), chest infection (1), jaundice
(1), high LFT (1), review of cervical smear (1), ovarian
cyst (1), history of IVF (1), nosebleed (1), contact with
chicken pox (1), chest pain (1), struck by lightening (1)
Total
CTG = Cardiotocograpy
IVF = Invitro fertilisation
LFT = Liver function test
WCC = White cell count
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71
47
40

Percent
(N=382)
18.54
12.27
10.44

38
28
22
18
17
17
17

9.92
7.31
5.74
4.70
4.44
4.44
4.44

16
16

4.18
4.18

13
13
10
10
8
8
7
6
5
4
17

3.39
3.39
2.61
2.61
2.09
2.09
1.83
1.51
1.31
1.04
4.45

448
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Table 16 Reasons for permanent antenatal transfer to CLU
Reason

Number Percent
(N=492)
202
41.06

Induction of labour – post dates or fetal reasons (160),
prolonged rupture of membranes/SROM with meconium (42)
Miscellaneous medical - pain/backache (7), more than 3
55
previous admissions/referrals (7), UTI (5), ?preterm labour (5),
antibodies (4), nausea/vomiting/diarrhoea (4), phlebitis/?DVT
(3), raised WCC (3), chest pain (2), fibroid/mass (2), ovarian
cyst (1), hydronephrosis (1), itch/raised LFTs (1), palpitations/
insomnia (1), hypothyroidism (1), cholestasis (1), fall (1),
Hepatitis B positive (1), GTT (1), Sickledex positive (1), IUD (1)
Fetal assessment – small for dates (17), reduced
38
movements/liquor (10), non-reassuring CTG (4), large for dates
(3), polyhydramnios (3), abnormality (1)
Raised blood pressure and/or proteinuria, oedema, headaches
35
Maternal request for - medical care (13), scans (8), private care 33
(6), epidural (5), home birth (1)
Malpresentation/unstable lie/multiple pregnancy
30
Vaginal bleeding/spotting/post-coital bleed
21
Ineligible for MLU – previous history, raised BMI or >24 weeks
20
Group B streptococcus in urine or high vaginal swab
19
Low platelets
17
Miscarriage/missed abortion
12
Low lying placenta
11
Low haemoglobin
9
No reason given
3
Total
505
BMI = Body mass index
CTG = Cardiotocograpy
DVT = Deep vein thrombosis
GTT = glucose tolerance test
IUD = Intra-uterine death
LFT = Liver function test
SROM = Spontaneous rupture of membranes
UTI = Urinary tract infection
WCC = White cell count
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11.18

7.72

7.11
6.71
6.10
4.27
4.07
3.86
3.46
2.44
2.24
1.83
0.61
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4.3.4. Antenatal admissions
4.3.4.1. Number and length of antenatal admissions
No significant difference was seen in the proportion of women who had at
least one admission in the CLU group (n=227, 42%) and the MLU group
(n=485, 45%) (RR=1.07, CI=0.95-1.21). Those women in the CLUs who were
admitted did, however, have statistically significantly longer lengths of stay on
the admission immediately prior to the onset of labour (mean 14 hours,
SD=32:48) than those from the MLUs (mean 10 hours 51 minutes, SD=26:48)
(mean difference=3.14, CI=6:28-0:00) (Table 17). In addition, the overall
mean length of antenatal stay for women in the MLU was 1.58 days
(SD=2.80) and for women in the CLU was 1.86 days (SD=2.89).

Table 17 Amount and length of antenatal admissions

MLU
(n=1095)

CLU
(n=549)

Risk
ratio†
or mean
difference

95% CI

p-value

At least one
antenatal
admission
(%)

485
(45.24)

227
(42.35)

1.07

0.95-1.21

0.26

Antenatal
admission
hour:min
(mean, SD)

10:51
(26:48)

14:00
(32:48)

3.14

6:28 to 0:00

0.05

4.3.4.2. Reasons for antenatal admission – MLU group
Of the women in the MLU group, 485 (45%) were admitted to hospital at least
once during pregnancy. The most frequent reasons for admission were
abdominal pain, backache, contractions or early labour, 63% on the fifth
admission and 33% to 54% for each of the first to fourth admissions (Tables
18 - 21). Some women had more than one reason for admission, hence
percentages in these tables add to more than 100. One hundred and seventyone women required two antenatal admissions (16%), 57 women (5%) had
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three and 24 women (2%) had four admissions to hospital. The second most
frequent reason for a first to third admission was a possible spontaneous
rupture of membranes (16% to 22%) (Tables 18 - 20).

Table 18 Reasons for the first antenatal admission to hospital - MLU
group
Reason

Number Percent
(N=485)
173
35.67

Abdominal pain/backache (130), contractions (28), early
labour (15)
?Spontaneous rupture of membranes
75
Vaginal bleeding/spotting/post-coital bleed
61
Fetal reasons – reduced movements (32), SFD (6), LFD
51
(1), for CTG (8), reduced liquor (1), non-reassuring CTG
(1), fetal heart decelerations (1), polyhydramnios (1)
Raised blood pressure and/or
44
proteinuria/oedema/headache
Nausea/diarrhoea/vomiting (36), hyperemesis (5)
41
Miscellaneous medical - fall (8), road traffic accident (8),
39
shortness of breath/ palpitations (5), chest pain (5), vaginal
discharge (2), raised LFT (2), jaundice (1), low platelets (1),
chest infection (1), insomnia (1), nosebleed (1), slow to
gain weight (1), struck by lightening (1), Bartholin’s cyst (1),
chicken-pox contact (1)
Dizzy/headache (9), cough/flu/unwell (6)
15
UTI /frequency
11
Itchy/rash
10
?DVT (6), phlebitis (3)
9
Unstable lie, breech
6
Preterm labour
4
Low-lying placenta
4
Low haemoglobin
3
For induction
2
Total
548
AFI = Amniotic fluid index
CTG = Cardiotocograph
DVT = Deep vein thrombosis
LFD = Large for dates
LFT = Liver function test
SFD = Small for dates
UTI = Urinary tract infection
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15.46
12.58
10.52

9.07
8.45
8.04

3.09
2.27
2.06
1.86
1.24
0.83
0.83
0.62
0.42
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Table 19 Reasons for a second antenatal admission to hospital - MLU group
Reason

Number Percent
(N=171)
56
32.75

Abdominal pain/backache (29), contractions (10), early
labour (17)
?Spontaneous rupture of membranes
37
21.64
Miscellaneous medical - fall (3), road traffic accident (2),
18
10.53
frequency (2), shortness of breath (2), low platelets (2),
vaginal discharge (2), itchy (1), ?DVT (1), ear infection (1),
chest pain (1), palpitations (1)
Raised blood pressure +/- proteinuria/oedema/headache
17
9.94
Vaginal bleeding/spotting/post-coital bleed
14
8.19
Fetal reasons – reduced movements (9), SFD (2), reduced 12
7.02
AFI (1)
Nausea/diarrhoea/vomiting
9
5.26
For induction (4), membrane sweep (1)
5
2.92
Dizzy/headache (2), cough/flu/unwell (3)
5
2.92
Preterm labour
1
0.59
Low haemoglobin
1
0.59
For elective Caesarean section
1
0.59
Total
176
AFI = Amniotic fluid index
DVT = Deep vein thrombosis
SFD = Small for dates
UTI = Urinary tract infection
Table 20 Reasons for a third antenatal admission to hospital - MLU
group
Reason
Abdominal pain/backache (8), contractions (6), early labour
(5)
?Spontaneous rupture of membranes
Raised blood pressure and/or
proteinuria/oedema/headache
Miscellaneous medical - faintness (1), fall (1), road traffic
accident (1), rash (1), UTI (1), cough (1), chest pain (1)
Fetal reasons – reduced movements/liquor (4), excessive
movements (1), irregular fetal heart (1)
Nausea/diarrhoea/vomiting
Vaginal bleeding
Unstable lie
External cephalic version
Total
UTI = Urinary tract infection
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Number Percent
(N=57)
19
33.33
12
9

21.05
15.79

7

12.28

6

10.53

2
1
1
1
58

3.51
1.75
1.75
1.75
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Table 21 Reasons for a fourth antenatal admission to hospital - MLU
group
Reason
Abdominal pain/backache/pressure (9), early labour (4)
Fetal reasons – reduced movements/liquor (3), nonreassuring CTG (2)
Spontaneous rupture of membranes
Vaginal bleeding
Raised blood pressure and/or proteinuria
Unstable lie
Low haemoglobin
Hyperemesis
Total

Number Percent
(N=24)
13
54.17
5
20.83
4
4
4
1
1
1
33

16.67
16.67
16.67
4.17
4.17
4.17

CTG = Cardiotocograph
Eight women in the MLU group (0.75%) had a total of five admissions to
hospital. Five of these admissions were due to suspected early labour
(62.5%), one was for vaginal blood loss (12.5%), one woman had a brown
vaginal discharge (12.5%), and one had hyperemesis at 30 weeks gestation
(12.5%). In total, there were 823 admissions, with the most common reasons
being abdominal pain, backache, contractions or early labour (n=266, 32%), a
possible spontaneous rupture of membranes (n=128, 16%) and vaginal
bleeding (n=82, 10%).
4.3.4.3. Reasons for antenatal admission – CLU group
Of the women in the CLU group, 227 (42%) were admitted to hospital at least
once during pregnancy. The most frequent reason for admission on all
occasions was abdominal pain, backache, contractions or early labour, 33%
on the fifth admission and 32% to 46% for each of the first to fourth
admissions (Tables 22 - 25). Some women had more than one reason for
admission, hence percentages in these tables add to more than 100. Seventyseven women required two antenatal admissions (14%) and 31 women (6%)
had three admissions (Tables 23 and 24). Thirteen women (2%) had four
admissions to hospital (Table 25). The second most frequent reason for a first
to fourth admission was vaginal bleeding (15% to 39%) (Tables 22 - 25).
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Table 22 Reasons for the first antenatal admission to hospital - CLU
group
Reason
Abdominal pain/backache (46), contractions (18), early
labour (9)
Vaginal bleeding/spotting/post-coital bleed
Fetal reasons – reduced movements (22), SFD (4), for
CTG (2)
Raised blood pressure and/or
proteinuria/oedema/headache
?Spontaneous rupture of membranes
Nausea/diarrhoea/vomiting (17), hyperemisis (2)
Miscellaneous medical - shortness of breath/ palpitations
(3), fall (2), road traffic accident (2), chest pain (2), chest
infection (2), cholestasis (1), diabetes (1)
Dizzy/headache (8), cough/flu/unwell (4)
UTI /frequency
Unstable lie, breech
Itchy/rash
Low-lying placenta
?DVT
For induction
Total
CTG = Cardiotocograph
DVT = Deep vein thrombosis
SFD = Small for dates
UTI = Urinary tract infection
SROM = Spontaneous rupture of membranes
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Number Percent
(N=227)
73
32.16
34
28

14.98
12.33

25

11.01

19
19
13

8.37
8.37
5.73

12
9
5
4
3
2
1
247

5.29
3.97
2.20
1.76
1.32
0.88
0.44
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Table 23 Reasons for a second antenatal admission to hospital - CLU group

Reason

Number Percent
(N=77)
32
41.56

Abdominal pain/backache (20), contractions (10), early
labour (2)
Vaginal bleeding/spotting/post-coital bleed
15
?Spontaneous rupture of membranes
12
Raised blood pressure and/or
9
proteinuria/oedema/headache
Miscellaneous medical - road traffic accident (2), chest pain
6
(1), weakness/numbness down left side/dysphagia (1),
nosebleed (1), diabetes (1)
Fetal reasons – reduced movements (4), SFD (1),
6
polyhydramnios (1)
Dizzy/headache (3), cough/flu/unwell (1)
4
Nausea/diarrhoea/vomiting
2
UTI /frequency
1
Unstable lie, breech
1
Itchy/rash
1
Low-lying placenta
1
Preterm labour
1
For induction
1
Total
92
SFD = Small for dates
UTI = Urinary tract infection

19.48
15.58
11.69
7.79

7.79
5.19
2.60
1.30
1.30
1.30
1.30
1.30
1.30

Table 24 Reasons for a third antenatal admission to hospital - CLU group

Reason
Abdominal pain/backache (5), contractions (6), early labour
(1)
Vaginal bleeding/spotting/post-coital bleed
Dizzy/headache (3), cough/flu/unwell (1)
?Spontaneous rupture of membranes
Raised blood pressure and/or
proteinuria/oedema/headache
Fetal reasons – reduced movements
Miscellaneous medical - fall (1), road traffic accident (1)
Nausea/diarrhoea/vomiting
Breech presentation
Low platelets
Total
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Number Percent
(N=31)
12
38.71
5
4
3
3

16.13
12.90
9.68
9.68

2
2
1
1
1
34

6.45
6.45
3.23
3.23
3.23
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Table 25 Reasons for a fourth antenatal admission to hospital - CLU group

Reason
Abdominal pain/backache (3), contractions (1), early labour
(2)
Vaginal bleeding/spotting/post-coital bleed
Cough/flu/unwell
Polyhydramnios
Raised blood pressure and/or
proteinuria/oedema/headache
?Spontaneous rupture of membranes
Total

Number Percent
(N=13)
6
46.15
5
2
1
1

38.46
15.39
7.69
7.69

1
16

7.69

Six women in the CLU group (1%) had five or more admissions to hospital.
Two of these admissions were due to contractions or backache (33%) (one
(17%) with possible spontaneous rupture of membranes), 2 were for vaginal
blood loss (33%), one was admitted for induction of labour (17%) and one had
raised blood pressure (17%). In total, there were 395 admissions, with the
most common reasons being abdominal pain, backache, contractions or early
labour (n=125, 32%), vaginal bleeding (n=61, 15%), and raised blood
pressure/proteinuria (n=38, 10%).
4.3.5. Antenatal complications
4.3.5.1. Pregnancy complications
The proportion of women experiencing any pregnancy complication during the
antenatal period was similar in the two groups, 21% in the CLUs and 23% in
the MLUs (RR=1.11, CI=0.91-1.36) (Table 26). These complications included
hypertensive disorders, antepartum haemorrhage, gestational diabetes,
preterm birth, and fetal loss. The rates for fetal loss prior to 24 weeks (0.93%
in CLU and 1.57% in MLU) were not significantly different (RR=1.71, CI=0.644.60). There was only one still-birth after 24 weeks, which was in the MLU
group (RR=1.50, CI=0.06-36.78) (Table 26).
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Table 26 Pregnancy complications
MLU
(n=1095)
Any
pregnancy
complication
(%)

246
(22.99)

CLU
(n=549)

Risk
ratio†

111
(20.75)

Fetal loss <24
weeks (%)
17 (1.57)
5 (0.93)
Fetal loss >24
weeks (%)
1 (0.09)
0 (0)
†
Stratified by Cavan and Drogheda

95% CI

pvalue

1.11

0.91-1.36

0.30

1.71

0.64-4.60

0.29

1.50

0.06-36.78

0.80

4.3.5.2. “Other” pregnancy complications – MLU group
“Other” pregnancy complications were experienced by 166 women (15%) in
the MLU group and included fetal problems such as reduced movements and
small for dates (n=34, 20%), malpresentations and unstable lie, (n=23, 14%)
and infections (n=21, 13%), many of which had caused women to be admitted
to hospital (Table 27). Some women had more than one pregnancy
complication, so percentages in Table 27 add to more than 100.
4.3.5.3. “Other” pregnancy complications – CLU group
Similarly, 76 women in the CLU group (14%) had “other” pregnancy
complications, which included the same two most common problems
experienced by women in the MLU: fetal problems (n=21, 28%) and
malpresentations (n=18, 24%), with infections the fourth most common (n=13,
17%) (Table 28). Some women had more than one complication, so
percentages in Table 28 add to more than 100.
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Table 27 “Other” pregnancy complications - MLU group
Reason
Fetal reasons – SFD (12), reduced liquor (7), reduced
movements (5), reduced AFI (4), polyhydramnios (3), LFD
(2), raised Dopplers (1)
Unstable lie/breech presentation, twins (1)
Infections – Group B streptococcus (15), vaginal (1). E.Coli
in stool (1), chorioamnionitis (1), ear (1), chest (1), WCC
raised (1)
Low haemoglobin
Low platelets
UTI (11), hydronephrosis (2)
Miscellaneous medical – Vulval warts (3), high GTT (2),
fractured acetabulum (1), hip pain (1), ovarian cyst (1),
hypothyroidism (1), uterine fibroid (1), persistent
headaches (1), positive Sickledex test (1), thrombosed
haemorrhoids (1)
Low-lying placenta
Bleeding in early pregnancy
Itchy/rash/raised LFTs
DVT/phlebitis
Nausea/diarrhoea/vomiting (3), hyperemesis (1)
Pulmonary embolus (2), chest pain (2)
Antibodies
Total
AFI = Amniotic fluid index
DVT = Deep vein thrombosis
LFD = Large for dates
LFT = Liver function test
SFD = Small for dates
UTI = Urinary tract infection
WCC = White cell count
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Number Percent
(N=166)
34
20.48

23
21

13.86
12.65

15
14
13
13

9.04
8.43
7.83
7.83

10
6
5
5
4
4
3
170

6.02
3.62
3.01
3.01
2.41
2.41
1.81
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Table 28 “Other” pregnancy complications - CLU group
Reason
Fetal reasons – SFD (7), reduced liquor (4), reduced
movements (2), reduced AFI (2), polyhydramnios (4), nonreassuring CTG (1), irregular fetal heart (1)
Unstable lie/breech presentation
UTI (10), hydronephrosis (2), dilated renal pelvis (1)
Infections – Group B streptococcus (5), vaginal MRSA (1),
septicaemia (1), chest (1), syphilis (1), Hepatitis B (1)
Miscellaneous medical – Vulval varicosities (1), anal fissure
(1), pulmonary embolus (1), asthma (1), heart murmur (1),
depression (1), carpal tunnel syndrome (1), calcified
placenta (1), RTA – Anti-D given (1)
Nausea/diarrhoea/vomiting (2), hyperemesis (1)
Itchy/rash
DVT/phlebitis
Low platelets
Low haemoglobin
Antibodies
Total

Number Percent
(N=76)
21
27.63

18
13
10

23.68
17.11
13.16

9

11.84

3
2
2
2
1
1
82

3.95
2.63
2.63
2.63
1.32
1.32

AFI = Amniotic fluid index
CTG = Cardiotocograph
DVT = Deep vein thrombosis
MRSA = Methicillin resistant
RTA = Road traffic accident
Staphlococcus aureus
SFD = Small for dates
UTI = Urinary tract infection

4.4. Secondary outcome measures – intrapartum period

4.4.1. Transfer to CLU care during the intrapartum period
A total of 184 women (17%) were transferred during labour or immediately
postpartum from MLU to CLU care. Forty (4%) were transferred temporarily
and 144 (13%) permanently. Of these transfers, 133 (72%) took place in the
first stage of labour, 35 (19%) in the second stage and 16 (9%) in the third
stage or immediate postpartum period.
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4.4.1.1. Temporary transfers in the first stage of labour
Twenty-three women (2%) were referred to the CLU in the first stage of
labour, and were referred back to the MLU either in the first stage of labour
(n=2, 0.1%), or for postnatal care (n=21, 1.9%). The two referrals that were
referred back were due to a query about fetal heart irregularities for which a
consultant’s advice was sought. As the irregularities were deemed to be within
normal limits, responsibility for care was transferred back to the MLU. In this
group of women, the most common reasons for transfer were meconiumstained liquor (n=5, 22%), baby born before arrival at the MLU and admitted to
the CLU (n=5, 22%), slow progress (n=3, 13%), and the MLU being busy
(n=3, 13%) (Table 29).

Table 29 Reasons for temporary intrapartum transfer to CLU in the first stage
of labour

Reason
Meconium-stained liquor
Born at home/ in ambulance/front hall and brought to CLU
Slow progress
MLU busy
Fetal distress
Low fetal heart baseline, transferred for CTG and
transferred back
Request for epidural
Premature labour
Reduced liquor
Total

Number
5
5
3
3
2
2

Percent
21.74
21.74
13.04
13.04
8.70
8.70

1
1
1
23

4.35
4.35
4.34
100.00

CTG = Cardiotocograpy
4.4.1.2. Temporary transfers in the second stage of labour
Seven women (0.7%) were referred to the CLU in the second stage of labour,
and were transferred back to the MLU for postnatal care. Reasons for transfer
are shown in Table 30.
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Table 30 Reasons for temporary intrapartum transfer to CLU in the
second stage of labour
Reason
Slow progress
Meconium-stained liquor
Fetal distress
Total

Number
3
2
2
7

Percent
42.86
28.57
28.57
100.00

4.4.1.3. Permanent transfers in the first stage of labour
One hundred and ten women (10%) were referred to the CLU in the first stage
of labour, and remained permanently under CLU care. The most common
reasons for transfer in the first stage of labour were slow progress (n=37,
34%), meconium-stained liquor (n=25, 23%), and maternal request for an
epidural (n=17, 16%) (Table 31).

Table 31 Reasons for permanent intrapartum transfer to CLU in the first
stage of labour
Reason
Slow progress
Meconium-stained liquor
Request for epidural
Premature labour
Fetal distress
Red liquor/vaginal blood loss
Raised blood-pressure/pre-eclampsia
Born before arrival and brought to CLU
Cord prolapse
Breech
Miscellaneous (genital warts, heart murmur,
vomiting)
Total

Number
37
25
17
8
7
4
3
3
2
1
3

Percent
33.63
22.73
15.45
7.27
6.36
3.64
2.73
2.73
1.82
0.91
2.73

110

100.00

4.4.1.4. Permanent transfers in the second stage of labour
Twenty-eight women (2.6%) were referred to the CLU in the second stage of
labour, and remained permanently under CLU care. The main reason for
transfer was slow progress (n=24, 86%) (Table 32).
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Table 32 Reasons for permanent intrapartum transfer to CLU in the
second stage of labour
Reason
Slow progress
Fetal distress
Meconium-stained liquor
Total

Number
24
3
1
28

Percent
85.72
10.71
3.57
100.00

4.4.1.5. Transfers in the third stage of labour
In the third stage (or immediate postnatal phase), 16 women (1.5%) required
to be transferred, 10 (0.9%) temporarily and 6 (0.6%) permanently. Of these,
8 women (50%) required suturing of a third degree tear (5 were transferred
permanently), 7 women (44%) in the early months of the study required
temporary transfer for suturing as some midwives in the MLU had not yet
gained enough experience to perform perineal suturing themselves, and 1
woman (6%) was transferred permanently for a manual removal of placenta
(Table 33).

Table 33 Reasons for intrapartum transfer to CLU in the third stage of
labour/ immediate postnatal phase
Reason

Suturing of third/fourth
degree tear
Suturing
Manual removal of
placenta
Total

Number
temporarily
transferred
3

Number
permanently
transferred
5

Overall percent
(n=16)

7
0

0
1

43.75
6.25

10

6

100.00

50.00

4.4.2. Timing of transfers to CLU care during the intrapartum period
Although this study was conducted to evaluate the implementation of
integrated MLUs, one of the objectives was to provide information to assist in
resolving uncertainty around whether or not stand-alone MLUs would be
feasible to introduce in Ireland. The main question of interest was to ascertain
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the length of time between the diagnosis of a problem during a woman’s
labour and the commencement of treatment or intervention. For this reason,
timings surrounding all intrapartum transfers were examined.
The majority of transfers (n=117, 63%) took place in the first stage of labour
for non-urgent reasons as described above, such as slow progress in the first
stage, meconium in the liquor, or maternal request for an epidural. In these
instances, a travel time of, for example, half an hour between a stand-alone
MLU and its collaborating CLU could be considered acceptable. Similarly,
transfers for suturing and manual removal of placenta (n=16, 9%), in the
absence of haemorrhage, are not subject to time pressure either. The
remaining 51 transfers (28%), which included transfers for fetal distress,
blood-stained liquor, cord prolapse and all transfers in the second stage) were
examined in greater detail. The times documented in the woman’s chart for
when the problem was first noticed, when an obstetrician was informed, when
the woman arrived in the CLU and when her baby was born, were extracted
and are presented in Table 34. These 51 cases represent 4.7% of all women
allocated to the MLU, and women having their first baby are in the majority
(n=39, 77%).
In most cases, the time elapsing from diagnosis of the problem to arrival of the
woman in the CLU was from 0 to 15 minutes. It was apparent that, when the
time elapsed was longer than that, the reason for transfer was less urgent. If a
MLU was in a stand-alone building, one would need to look at each case
separately and judge what length of journey would be acceptable, added to
the times found in MidU.
In these 51 case studies (Table 34), the babies of 10 women were born
spontaneously within 1 to 49 minutes of arrival in the CLU (case numbers 110). With a stand-alone MLU, these babies would probably have been born in
transit, with the MLU midwife in attendance, or signs of imminent birth would
have prevented the transfer occurring and they would have been born in the
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MLU, or they would have arrived at the CLU and been born within a few
minutes.
Cases 11-24 had births assisted by forceps or ventouse 23 to 60 minutes after
arrival in the CLU. In a stand-alone MLU, they would have transferred and
CLU staff would presumably have had time to prepare for an instrumental
birth in readiness for their arrival. Depending on the length of journey, the
births would have taken place at approximately the same time or slightly later.
If a stand-alone unit is envisaged, then definitions of prolonged second stage
within the MLU would need to be adjusted to accommodate the inclusion of
travel time.
In cases 25 - 48, the women continued labouring for a number of hours in the
CLU after admission, before either a spontaneous or an assisted birth took
place. These women would have transferred from the stand-alone unit to the
CLU and continued their care there. In the final 3 situations (cases 49 - 51),
an emergency Caesarean section was performed 7-52 minutes after transfer
to CLU. In case no 51, this could not have occurred if the situation arose in a
stand-alone MLU.
The decision as to whether or not a MLU can be sited in a stand-alone unit is
a complex one that requires consideration of all the facts and considerable
discussion between all key stakeholders. The above results provide
background information to guide such a discussion. Further information could
be obtained by conducting a study using data from the Maternity Information
System on all women who have transferred in labour from MLU to CLU care
since the study stopped, which could be aggregated with these data and
analysed.
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16.45
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12.45
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05.15

08.20

19.25

12.30

17.55

12.50

17.46

16.50

10.38

11.37

1

Fetal bradycardia in 2nd
stage
Fetal bradycardia in late
1st stage
Meconium Grade1 in
2nd stage
Fetal bradycardia in 2nd
stage
Slow progress in 2nd
stage
Meconium at full
dilatation
Slow progress in 2nd
stage
Slow progress in 2nd
stage
Slow progress in 2nd
stage
Fetal bradycardia at full
dilatation

1

2

Time
problem
reported to
obstetrician
/CLU
11.37

Parity Time
problem
identified

Problem

Study
ID

Table 34 Timing of intrapartum transfers
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10.38

NR

Time
woman
left MLU

05.20

08.30
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17.00

10.40

11.37

Time
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11.51
SVD
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14.15
SVD
18.46
SVD
12.53
SVD
20.16
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08.44
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06.09
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Fetal bradycardia in 2nd
stage
Fetal bradycardia in late
1st stage
Slow progress in 2nd
stage
Slow progress in 2nd
stage
Slow progress in 2nd
stage
Slow progress in 2nd
stage and fetal distress
Slow progress in 2nd
stage
Slow progress in 2nd
stage
Slow progress in 2nd
stage
Slow progress in 2nd
stage
Slow progress in 2nd
stage
Meconium at full
dilatation
Slow progress in 2nd
stage
Fetal bradycardia and
meconium in 2nd stage
0

0

0

0

0

0

0

0

0

2

1

0

0

3

07.00

01.40

08.30

04.20

10.30

02.00

22.30

08.00

08.20

17.40

11.05

10.15

14.31

14.46

07.03

01.45

08.35

04.20

10.35

02.10

22.45

08.00

08.22

17.45

11.05

10.15

14.32

14.50

NR

02.00

NR

04.30

10.55

02.40

23.00

08.15

08.23

18.05

11.05

NR

14.31

14.55

07.20

02.10

08.55

04.40

11.00

02.50

23.05

08.30

08.25

18.10

11.05

10.30

14.32

15.00
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15.41
Forceps
15.05
Ventouse
11.10
Ventouse
11.42
Ventouse/
Forceps
18.34
Ventouse
08.49
Ventouse
09.20
Ventouse
23.45
Ventouse
03.06
Ventouse
12.00
Ventouse
05.27
Ventouse
09.32
Ventouse
02.50
Ventouse
07.43
Ventouse

39

38

37

36

35

34

33

31
32

30

29

28

27

26

25

Fetal bradycardia at full
dilatation
Fetal bradycardia in 1st
stage
Fetal tachycardia in 1st
stage
Slow progress in 2nd
stage
Slow progress in 2nd
stage
Fetal bradycardia and
meconium in 1st stage
Breech presentation
Slow progress in 2nd
stage
Slow progress in 2nd
stage
Slow progress in 2nd
stage and meconium
Intrapartum preeclampsia
Slow progress in 2nd
stage
Slow progress in 2nd
stage
Slow progress in 2nd
stage
Slow progress in 2nd

02.55
00.10
04.20
07.15
04.50
22.30
03.40
08.20
16.00
12.20
11.35
23.20
10.35
14.30
07.35

1
0
3
0
1
0
0
0
0
0
0
0
0
0
0
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0400
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05.00

07.15

04.25
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02.55

07.45
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04.40
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05.00

07.25
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NR

07.55

15.20

10.45

24.00

12.00

12.35

16.40

04.45
08.50

23.30

05.05

07.30

04.29

NR

02.55

03.27
Ventouse
06.14 - CS
10.16
SVD
18.21
Forceps
13.53
Ventouse
18.17
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01.46
Ventouse
12.53
CS
17.37
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09.23

05.15
Ventouse/CS
05.33
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06.56
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08.32
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NR

NR

04.40

NR

0

04.20
01.20

NR

12.40

40

01.10
18.35

NR

NR

stage
SROM on admission,
meconium

0
18.32

12.00

05.00

03.45

2

0
11.30

04.50

NR

11.20

Meconium in 1st stage

2
04.45

03.00

NR

41

0
03.00

11.05

07.07
CS
11.36 - CS
10.40 - CS

07.19
CS
05.44
CS
12.55
CS
03.33
CS

SVD
NR, admitted 3 hours after
directly to
admission –
CLU
CS
04.45
12.07
SVD
01.30
04.11
SVD
18.42
21.34
SVD
14.20 CS

0

11.00

06.35

0

NR

02.10

06.30

10.40
NR

02.10

06.25

10.40
10.20

02.15

0

10.40
10.14

02.10

1
0

0

42
43
44
45
46
47
48

SROM on admission,
meconium
Cord prolapse
Cord prolapse

Slow progress in 2nd
stage
Fetal bradycardia in 1st
stage
SROM at 35 weeks,
unstable lie
Fetal bradycardia in 1st
stage
Meconium at 5 cms
dilated
Slow progress in 2nd
stage
SROM on admission,
blood-stained liquor

49
50
51

NR = Not recorded
SVD = Spontaneous vaginal delivery

10.45
10.33
(theatre)

CS = Caesarean section
SROM = Spontaneous rupture of membranes
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4.4.3. Type of labour onset
The type of labour onset did not differ significantly between the two groups, with
the induction rate in CLU at 26% and in MLU at 23% (section 4.2.1.). The
different types of induction are shown in Table 35, with no differences seen.

Table 35 Types of induction
MLU
(n=1095)

CLU
(n=549)

Prostaglandin
induction (%
of induced)
157 (63.31) 91 (65.94)
Amniotomy
induction (%
of induced)
135 (54.44) 65 (47.10)
Oxytocin
induction (%
of induced)
97 (39.11) 41 (29.71)
†
Stratified by Cavan and Drogheda

Risk
ratio†

95% CI

p-value

0.86

0.68-1.10

0.23

1.04

0.79-1.37

0.76

1.19

0.84-1.68

0.33

4.4.4. Reasons for induction of labour in the MLU group
In the MLU group, 248 women (23%) had induction of labour, the majority
(n=158, 64%) for postmaturity, defined variously from “Term plus 1 day” to
“Term plus 12 days” (Table 36). No reason was documented for induction in 34
charts. On occasion, two reasons were documented, so percentages in Table
36 do not add to 100.
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Table 36 Reasons for induction of labour – MLU group
Reason

Number

Post dates (Term + 1 day to Term + 12 days)
Prolonged rupture of membranes
Fetal indications – reduced liquor (8), SFD (7), reduced
AFIs (5), non-reassuring CTG (3), fetal movements
reduced (1), twins (1), polyhydramnios (1), high FH (1)

158
25
24

Percent
(N=248)
63.71
10.08
9.68

Miscellaneous medical – raised LFTs (2), low
7
2.82
platelets (2), latent phase labour (2) APH (1),
Maternal request/social reasons/no transport
4
1.61
No reason documented
34
13.71
Total
252
AFI = Amniotic fluid index APH = Antepartum haemorrhage
CTG = Cardiotocograph LFT = Liver function test SFD = Small for dates
4.4.5. Type of birth by mode of onset of labour – MLU group
In the MLU group, 81% of the women who had a spontaneous onset of labour
also had a spontaneous vaginal birth, whereas 58% of those who had their
labour induced had a spontaneous birth (Table 37). Similarly, of those who had
induction of labour, 21% had an emergency Caesarean section whereas 8% of
those who had spontaneous onset of labour required a Caesarean section
(Table 37).
Table 37 Type of birth by mode of onset of labour – MLU group
Type of birth

Spontaneous
vaginal
Ventouse
Forceps
Emergency
section
Total

Labour
induced
Frequency

Labour
induced
Percent

Spontaneous Spontaneous
labour
labour
Frequency
Percent

143

57.9

614

80.8

47
6

19.0
2.4

73
13

9.6
1.7

51

20.6

60

7.9

247

100.0

760

100.0
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4.4.6. Reasons for induction of labour in the CLU group
In the CLU group, 138 women (26%) had induction of labour. The most
common reason for induction was for postmaturity (n=75, 54%), defined
variously from “Term plus 3 days” to “Term plus 11 days” (Table 38). One
woman had labour induced at term plus 15 days, but this is outside the normal
practice and occurred because the baby had an abnormality that was
incompatible with life. No reason was documented for induction in 14 of the
charts. In some instances, two reasons were documented for induction, so
percentages in Table 38 do not add to 100.

Table 38 Reasons for induction of labour – CLU group
Reason

Number

Post dates (Term + 3 to Term +11 days)
Fetal indications – reduced liquor (11),
SFD (4), non-reassuring CTG (3),
polyhydramnios (3), reduced fetal
movements (1), LFD (1), reduced AFIs (1)
Prolonged rupture of membranes
Raised blood pressure/proteinuria
Miscellaneous medical – raised LFTs/
cholestasis (2), previous precipitate labour
(2), previous long labour (1), diabetes (1),
unstable lie (1)
Maternal request/social reasons
No reason documented
Total

75
24

AFI = Amniotic fluid index
CTG = Cardiotocograph
LFD = Large for dates
LFT = Liver function test
SFD = Small for dates

143

Percent
(N=138)
54.35
17.39

10
7
7

7.25
5.07
5.07

2
14
139

1.45
9.42
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4.4.7. Pain relief during labour
There was no difference seen in the rates of usage of nitrous oxide (73% in
both) and pethidine (32% in both) (RR=1.01, CI=0.94-1.08, and CI=0.87-1.18).
A significant difference was found in the rates of epidural usage between the
two groups, with 25% of the CLU group having an epidural compared with 19%
in the MLU group (RR=0.77, CI=0.63-0.93) (Table 39). Women allocated to the
MLUs had higher rates of TENS usage (16% compared with 12% in the CLU)
(RR=1.34, CI=1.02-1.75) and hydrotherapy (24% compared with 3%)
(RR=7.11, CI=4.45-11.35) (Table 39). Hydrotherapy in the MLUs was facilitated
by a birthing pool in each labour room, while the CLUs used an ordinary
hospital bath for this purpose.

Table 39 Pain relief in labour

Nitrous oxide
Pethidine
Pudendal
block
Spinal
anaesthetic
General
anaesthetic
Epidural
TENS
Hydrotherapy
†

MLU
(n=1095)
776 (73.42)
344 (32.48)

CLU
(n=549)
386 (72.69)
170 (32.02)

Risk
ratio†
1.01
1.01

95% CI
0.94-1.08
0.87-1.18

pvalue
0.82
0.86

2 (0.19)

3 (0.56)

0.33

0.06-2.00

0.23

91 (8.60)

50 (9.43)

0.91

0.66-1.27

0.58

23 (2.18)
202 (19.07)
168 (15.92)

9 (1.70)
132 (25.00)
63 (11.93)

1.28
0.77
1.34

0.60-2.75
0.63-0.93
1.02-1.75

255 (24.19)

18 (3.42)

7.11

4.45-11.35

0.52
0.007
0.04
<0.000
01

Stratified by Cavan and Drogheda

4.4.8. Length of labour
The first stage of labour was on average about 52 minutes longer in women
allocated to MLUs, with a mean first stage of 4 hours and 5 minutes (SD=3:09),
compared with a mean of 3 hours 13 minutes (SD=2:17) in the CLUs (Mean
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difference=0.52, CI=0.34-1.09). Second and third stages did not differ
(Table 40)
Table 40 Length of labour
MLU
(n=1095)
Length of 1st
stage hour:min
(mean, SD)
Length of 2nd
stage hour:min
(mean, SD)
Length of 3rd
stage hour:min
(mean, SD)
†

CLU
(n=549)

Mean
difference†

95% CI

p-value

4:05 (3:09) 3:13 (2:17)

0:52

0:34 to 1:09

<0.00001

0:41 (0:46) 0:41 (0:43)

0:01

-0:04 to 0:05

0.84

0:13 (0:23) 0:12 (0:26)

0:01

-0.02 to 0:03

0.52

Stratified by Cavan and Drogheda

4.4.9. Fetal heart monitoring
Considerable differences were seen in the rates of different types of monitoring
between the two groups. Forty-five percent of the women in the MLUs had
intermittent auscultation of the fetal heart, compared with 14% of women in the
CLU (RR=3.16, CI=2.53-3.94). In contrast, as previously noted (section 4.27),
38% of women in the MLUs had continuous EFM compared with 59% in the
CLUs (Table 41).
Table 41 Fetal heart monitoring
MLU
(n=1095)
Continuous CTG
(%)
397 (38.06)
Intermittent
auscultation only
(%)
466 (44.68)
Fetal scalp/spiral
electrode (%)
34 (3.23)
Fetal scalp blood
sampling (%)
38 (3.61)
†
Stratified by Cavan and Drogheda

CLU
(n=549)
309 (59.08)

Risk
ratio†
0.64

95% CI p-value
0.58- <0.000
0.72
01

2.53- <0.000
3.94
01
0.2938 (7.20)
0.45
0.70 0.0004
0.5620 (3.80)
0.95
1.62
0.85
CTG = Cardiotocography

74 (14.15)
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4.4.10. Type of pushing in the second stage of labour
There was a significant difference shown in the type of pushing in the second
stage of labour, with 68% of women in the MLUs using spontaneous pushing
compared with 57% in the CLUs (RR=1.19, CI=1.09-1.29) (Table 42).

Table 42 Type of pushing in the second stage of labour
MLU
(n=1095)
Spontaneous
pushing (%)
Directed
pushing (%)
†

CLU (n=549)

Risk
ratio†

722 (68.31)

305 (57.33)

1.19

162 (15.33)

125 (23.50)

0.65

95% CI p-value
1.09- <0.000
1.29
1
0.53- <0.000
0.80
1

Stratified by Cavan and Drogheda

4.4.11. Number of vaginal examinations in labour
Seventy-two percent of women in the MLUs had more than one vaginal
examination in labour, compared with 78% of those attending the CLUs, a nonsignificant difference (RR=0.94, CI=0.88-1.01, p=0.09)

4.4.12. Mode of birth
No difference was seen in the mode of birth between the two groups with 72%
of women in the MLUs having a spontaneous vaginal birth compared with 69%
in the CLUs (RR=1.04, CI=0.96-1.11, p=0.34). Thirty-two women in the MLUs
(3%) had a water birth, an option only available in the MLUs.

4.4.13. Position for birth
More women in the MLUs gave birth in upright positions (sitting 13%, kneeling
2%, squatting 2%, standing 3%) than did so in the CLUs, where 5% gave birth
in a sitting position and 1% standing (Table 43). In total, 20% of women in the
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MLUs gave birth in an upright position compared with 6% in the CLUs, a
significant difference (RR=3.60, CI=2.41-5.40) (Table 43).
Table 43 Position for birth
MLU
(n=1095)
Lateral
position

CLU
(n=549)

Risk
ratio†

196 (21.40)

136 (32.23)

0.72

Lithotomy
Trendelenburg's

103 (11.24)

60 (14.22)

0.86

2 (0.22)

1 (0.24)

1.00

Knee-elbow
Semirecumbent

118 (12.88)

30 (7.11)

1.97

155 (16.92)

80 (18.96)

0.97

Sitting

121 (13.21)

21 (4.98)

2.83

Kneeling
Squatting
unaided
Squatting
aided

14 (1.53)

0 (0)

7.55

16 (1.75)

0 (0)

8.55

4 (0.44)

0 (0)

2.51

Standing

25 (2.73)

4 (0.95)

3.14

Upright3

180 (19.65)

25 (5.92)

3.60

Theatre table

162 (17.69)

90 (21.33)

0.90

95%
CI
0.600.87
0.641.16
0.0911.00
1.342.90
0.761.24
1.814.41
1.0057.00
1.1464.12
0.2921.49
1.108.96
2.415.40
0.711.14

p-value
0.0008
0.33
1.00
0.0006
0.83
<0.0000
1
0.05
0.04
0.40
0.03
<0.0000
1
0.39

†

Stratified by Cavan and Drogheda
upright birth position combines: sitting, kneeling, squatting (aided and
unaided) and standing
3

4.4.14. Perineal state
Similar proportions in the MLUs (60%) and CLUs (58%) had a non-intact
perineum (Table 44) (RR=1.03, CI=0.94-1.13). All types of trauma, including
third degree tears, and perineal repair required were also similar in both groups
(Table 44).
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Table 44 Perineal state
MLU
(n=1095)
Perineum not intact
(all births) (%)
Perineum not intact
(spontaneous
labour) (%)
Perineum not intact
(induced labour) (%)
Perineum not intact
(vaginal birth) (%)
1st degree tear (%)
2nd degree tear (%)
3rd degree tear (%)
4th degree tear (%)
Episiotomy
extended by tear (%)
Other perineal
trauma (%)
Perineal repair
required
(spontaneous
vaginal birth, MLU:
758; CLU: 367) (%)
†

CLU
(n=549)

Risk
ratio†

pvalue

95% CI

630 (59.55)

306 (57.63)

1.03

0.94-1.13

0.49

486 (63.86)

221 (61.56)

1.04

0.94-1.15

0.42

142 (57.49)

83 (60.14)

0.94

0.79-1.12

0.48

629 (70.12)

304 (68.16)

1.03

0.96-1.11

0.43

205 (31.35)
263 (40.21)
10 (1.53)

94 (30.13)
122 (39.10)
6 (1.92)

1.09
1.08
0.83

0.43
0.42
0.73

0 (0)

2 (1.92)

2.50

0.88-1.36
0.90-1.31
0.30-2.29
0.1252.01

0 (0)

0 (0)

-

-

-

49 (7.49)

21 (6.73)

1.17

0.71-1.93

0.53

350 (46.30)

170 (46.45)

1.00

0.87-1.14

0.97

0.55

Stratified by Cavan and Drogheda
4.4.15. Number of caregivers

A higher proportion of women in the MLUs had either 1 or 2 caregivers in labour
(28%) than did women in the CLUs (18%), a statistically significant difference
(RR=1.58, CI=1.29-1.95) (Table 45).
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Table 45 Number of caregivers in labour

Caregivers: 1
or 2 (%)
Caregivers: 3
or 4 (%)
Caregivers: 5
or 6 (%)
Caregivers: 7
or more (%)
†

MLU
(n=1095)

CLU
(n=549)

297 (28.29)

94 (17.70)

314 (29.90)

Risk
ratio†

95% CI

p-value

1.58

1.29-1.95

<0.0001

193 (36.35)

0.82

0.70-0.95

0.007

170 (16.19)

99 (18.64)

0.86

0.69-1.08

0.19

269 (25.62)

145 (27.31)

0.93

0.78-1.11

0.41

Stratified by Cavan and Drogheda

4.4.16. Management of the third stage of labour
There was a significant difference shown in the proportions of women receiving
physiological management of the third stage of labour in the MLUs (13%)
compared with the CLUs (1 woman, 0.2%) (Table 46) (RR=45.6, CI=9.14227.42). Only 87% of women in the MLUs received oxytocin in labour compared
with 99% of women in the CLUs, a significant difference (RR=0.88, CI=0.850.91) (Table 46).

Table 46 Management of the third stage of labour
MLU
(n=1095)
Physiological
management
(%)
Active
management
(%)
Oxytocin in
3rd stage (%)
†

CLU
(n=549)

Risk
ratio†

95% CI

p-value

136 (12.85)

1 (0.19)

45.60

9.14-227.42

<0.00001

920 (86.96)

530 (99.81)

0.87

0.84-0.90

<0.00001

914 (86.64)

523 (98.68)

0.88

0.85-0.91

<0.00001

Stratified by Cavan and Drogheda
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4.4.17. Estimated blood loss
The estimated blood loss was similar in both groups, with women in the MLUs
losing a mean of 332 mls (SD=329) compared to an average blood loss of 326
mls (SD=404 mls) in women attending the CLU, a non-significant difference
(CI=-7.38 to 52.75) (Table 47). When blood loss for women having a vaginal
birth was compared in the two groups, the mean for women in the MLUs was
245 mls (SD=179), and for those in the CLUs was 225 mls (SD=204), a nonsignificant difference (CI=-0.04 to 43.12) (Table 47).

Table 47 Estimated blood loss
MLU
(n=1095)
Blood loss ml
(all births)
(mean, SD)
Parity 0
Parity >0
<20 years
20-24 years
25-29 years
30-34 years
35+ years
No transfer2
Antenatal
transfer
Intrapartum
transfer

331.65
(329.05)
404.85
(371.17)
257.26
(259.86)
327.74
(278.28)
323.19
(263.14)
323.41
(301.29)
334.51
(327.40)
359.94
(479.82)
230.78
(175.31)
420.17
(423.16)
380.39
(276.10)

Blood loss ml
(vaginal births)
244.57
(mean, SD)
(179.21)
2
MLU n=438 for no transfer

Mean
difference

CLU
(n=549)
325.53
(403.53)
427.76
(469.58)
225.02
(293.56)
291.18
(308.72)
324.68
(322.40)
377.96
(478.38)
284.98
(293.73)
308.97
(537.82)
325.53
(403.53)

pvalue

95% CI

-44.10

-7.38 to
52.75
-42.49 to
63.84
3.99 to
64.32
-79.22 to
195.86
-50.91 to
60.66
-45.76 to
38.36
0.72 to
92.66
-72.76 to
202.22
-69.84 to
-18.35

0.0008

-

-

-

-

-

-

-

-

224.99
(203.80)

21.54

-0.04 to
43.12

0.05
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22.69
10.68
34.15
58.32
4.88
-3.70
46.69
64.73

0.14
0.69
0.03
0.41
0.86
0.86
0.05
0.36
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4.4.18. Serious maternal complications
Serious maternal complications in labour occurred very infrequently, with 11
women in the MLU (1%) and 4 in the CLU (1%) requiring a blood transfusion.
No women in either group had septicaemia, organ failure or pulmonary
embolus. One woman in the MLU group required a hysterectomy and 2 women
from the MLU and one from CLU were admitted to the intensive care unit. There
were no maternal deaths.

4.4.19. “Other” maternal complications
Nineteen women in the MLU group (1.8%) had “other” maternal complications in
labour. Nine women (1% of the total) had a manual removal of placenta
(MROP), 4 (0.4%) were kept in the labour ward from 1-3 days for control of high
blood pressure and one more (0.1%) required platelets in labour due to preeclampsia. Four women (0.4%) had a pyrexia in labour and one (0.1%) had a
dural tap following epidural.
In the CLU group, 8 women (1.5%) had “other” maternal complications in
labour. Six women (1% of total) had a MROP and 2 (0.4%) had a dural tap.

4.5. Secondary outcome measures – postnatal period

4.5.1. Length of postnatal stay
In the MLU group, a larger proportion of women stayed only one day (17%) than
in the CLUs (9%), a significant difference (RR=1.80, CI=1.34-2.43). This
equated to a mean stay for MLU women of 2.61 days (SD=1.39) and for CLU
women of 2.71 (SD=1.29) (CI=-0.24 to 0.04) (Table 48). Women in the MLU
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group who did not transfer permanently to CLU care received an estimated
average of 2.04 visits from MLU midwives in their home.
Table 48 Length of postnatal stay
MLU
(n=1095)
CLU
(n=549)
Postnatal
stay: 1
day (%)
180 (16.97)
50 (9.29)
Postnatal
stay: 2
day (%)
449 (42.32)
241 (44.80)
Postnatal
stay: 3
day (%)
212 (19.98)
118 (21.33)
Postnatal
stay: 4
day (%)
93 (8.77)
61 (11.34)
Postnatal
stay: 5 or
more day
61 (11.34)
(%)
124 (11.69)
Postnatal
stay days
(mean,
SD)
2.61 (1.39)
2.71 (1.29)
†
Stratified by Cavan and Drogheda

Risk
ratio†
Mean
difference

95% CI

p-value

1.80

1.34-2.43

<0.0001

0.93

0.83-1.05

0.25

0.90

0.74-1.10

0.31

0.76

0.56-1.04

0.09

1.02

0.76-1.36

0.89

-0.10 -0.24 to 0.04

0.15

4.5.2. Transfer to CLU care during the postnatal period
There was a total of 14 women (1.3%) transferred in the postnatal period to
CLU care. Nine (0.9%) were transferred temporarily and 5 (0.5%) permanently.
Reasons for transfer are outlined in Table 49 and Table 50.
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Table 49 Reasons for temporary postnatal transfer to CLU
Reason
Antibiotics for - inflamed varicose veins (1),
vulval swelling (1), offensive lochia (1)
Bed accommodation/MLU closed
Evacuation of perineal haematoma
Heavy blood loss 3 hours postnatal – IV
Syntocinon
Hip pain – orthopaedic review
Calf pain
Total

Number
3

Percent
33

2
1
1

22
11
11

1
1
9

11
11
100

Table 50 Reasons for permanent postnatal transfer to CLU
Reason
Bed accommodation/MLU closed
Third degree tear, post partum haemorrhage ,
evacuation of retained products of conception
and suturing in theatre
Excessive lochia
Aftercare following postpartum haemorrhage in
third stage
Total

Number
2
1

Percent
40
20

1
1

20
20

5

100

4.5.3. Postnatal complications
The rate of complications experienced by women during the postnatal period
was the same in both groups. Three women in the MLUs had urinary infections,
3 had wound infections, 10 had hypertension and 7 had a secondary PPH. In
the CLUs, one woman had a urinary infection, one had a wound infection, 3 had
hypertension and 4 had a secondary PPH.

4.5.4. “Other” postnatal complications
Sixty-three women in the MLU group (6%) had “other” postnatal complications.
Twenty-three women (2% of the total) had evidence of infection, and 14 (1%)
had a low haemoglobin (Table 51). A few women had more than one complaint,
so percentages do not add to 100. Thirty-two women in the CLU group (6%)
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had “other” postnatal complications. Nine women (2% of the total) had evidence
of infection, 11 (2%) had miscellaneous medical problems and 7 (1%) had a low
haemoglobin (Table 52).

Table 51 “Other” postnatal complications – MLU group
Reason

Number

Infection – Antibiotics (8), vaginal or uterine swabs
positive (6), pyrexia (5), foul lochia (2), positive blood
cultures (1)
Low haemoglobin
Miscellaneous medical – mastitis (2), shortness of
breath (2), hip pain (1), rash (1), abdominal pain (1),
threadworms (1), genital warts (1), pressure sore (1),
shock from kettle (1)
Bleeding – readmitted and treated (3), ERPC (2),
hypotensive (1)
Perineal – haematoma (2), resuturing (2)
Referral for renal investigations (3), incontinence (1)
Thromboembolic – prophylaxis (1), ?DVT (1),
pulmonary embolus (1)
Total
DVT = Deep venous thrombosis
ERPC = Evacuation of retained products of conception

23

Percent
(N=63)
36.51

14
11

22.22
17.46

6

9.52

4
4
3

6.35
6.35
4.76

65

Table 52 “Other” postnatal complications – CLU group
Reason

Number

Miscellaneous medical – mastitis (1), chest
11
pain (1), genital warts (1), oozing wound (1),
pancreatitis/laparoscopy (1), varicose veins
(1), breast lump (1), neck stiffness and
headache (1), prolapsed cervix (1), umbilical
hernia (1), raised blood pressure (1)
Infection – Antibiotics (4), urine, vaginal or
9
uterine swabs positive (3), pyrexia (2)
Low haemoglobin
7
Bleeding – readmitted and treated (1),
4
ERPC (2), hypotensive/fainting (1)
Referral for renal investigations
1
Total
32
ERPC = Evacuation of retained products of conception
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4.5.5. Type of feeding on discharge from MLU care
Forty-five percent of women in the MLUs (n=253) were still breast-feeding on
discharge from postnatal care on the seventh day.

4.6. Secondary outcome measures – neonatal period

4.6.1. Number of transfers to paediatric care during the neonatal
period
There was a total of 288 babies from the MLU group (27%) who required
paediatric assessment or care at birth or in the early neonatal period. Most of
these, 214 (20%), needed temporary care and 79 (7%) were transferred
permanently. In the CLU group, 154 babies (28%) required paediatric
assessment or care at birth or in the early neonatal period, 119 (22%)
temporarily and 35 (6%) permanently. The differences between the groups in
temporary (RR=0.92, CI=0.76-1.12) and permanent (RR=1.10, 0.75-1.62)
transfer rates did not reach statistical significance.

4.6.2. Reasons for temporary neonatal transfers to paediatric care –
MLU group
Two hundred and fourteen babies (20%) were referred for assessment or
temporary paediatric care and were then referred back to the MLU. In this
group of babies, the most common reasons for transfer were for review
following birth by Caesarean section, ventouse or forceps (n=71, 33%). Septic
screening due to prolonged rupture of membranes or infection detected in the
mother accounted for a further 39 (18%). For a number of babies, more than
one reason was given, so percentages do not add to 100 (Table 53).
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Table 53 Reasons for temporary neonatal transfer – MLU group
Reason

Number

Birth by Caesarean section (38), ventouse (28),
forceps (5)
For septic screening – PROM (35), group B strep in
mother (3), chorioamnionitis (1)
Meconium detected during labour (33), fetal distress
in labour (5)
Grunting/poor respiratory effort (13), low Apgars/slow
to cry/shocked at birth (9), pale (3), floppy (1), low
cord pH (1), HR high (1), HR low (1)
Miscellaneous – birth-mark/ganglion (2), reduced
tone in shoulder (1), expected shoulder dystocia (1),
narrow nasal passages (1), missing digit (1), bloods
for urea and electrolytes (1), swelling of genitalia (1),
small head circumference (1), large decrease in
weight (1), for ECG (1), cord blood report (1), twin
less than 2.5kg (1), click in hips (1)
For observation/review - unspecified (11), following
born before arrival (1), following APH in mother (1)
Jaundice (7), for SBR (3)
Birthweight > 4.5 kgs (7), for blood glucose testing
(2)
For IV antibiotics (5), raised temperature (3)
Preterm baby
Vomiting
Total

71

Percent
(N=214)
33.18

39

18.22

38

17.76

29

13.55

14

6.54

13

6.07

10
9

4.67
4.21

8
4
3
285

3.74
1.87
1.40

APH = Antepartum haemorrhage
ECG = Electrocardiogram
HR = Heart rate
PROM = Prolonged rupture of membranes
SBR = Serum bilirubin

4.6.3. Reasons for temporary neonatal transfers to paediatric care –
CLU group
One hundred and nineteen babies (22%) were referred for assessment or
temporary paediatric care and were then referred back to the CLU. In this
group of babies, the most common reasons for transfer were for review
following birth by Caesarean section, ventouse or forceps (n=52, 44%). Septic
screening due to prolonged rupture of membranes or infection detected in the
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mother accounted for a further 20 (17%). For a number of babies, more than
one reason was given, so percentages do not add to 100 (Table 54).
Table 54 Reasons for temporary neonatal transfer – CLU group
Reason
Birth by Caesarean section (23), ventouse (27), forceps (2)
For septic screening – PROM (18), group B strep in mother
(1), Hepatitis B in mother (1)
Meconium detected during labour (18), fetal distress in
labour (2)
Miscellaneous – shoulder dystocia (3), minor foot/toe
abnormalities (3), breech (1), choking (1), hare lip (1), low
temperature (1), diabetic mother (2), mother ill and unable
to care for baby (1)
Grunting/poor respiratory effort (4), low Apgars (2), pale
(2), floppy (1), HR high (1)
For observation/review - unspecified (5)
For SBR
For IV antibiotics
Birthweight > 4.5 kgs
Preterm baby
Total
HR = heart rate
SBR = Serum bilirubin

Number Percent
(N=119)
52
43.70
20
16.81
20

16.81

13

10.92

10

8.40

5
4
4
1
1
130

4.20
3.36
3.36
0.84
0.84

PROM = Prolonged rupture of membranes

4.6.4. Reasons for permanent neonatal transfers to paediatric care –
MLU group
Seventy-nine babies (7%) were referred for permanent paediatric care. The
most common reasons for transfer were prematurity (n=21, 27%), followed by
breathing difficulties/low Apgar scores (n=13, 17%) and the need for intravenous antibiotics (n=11, 14%). For some babies more than one reason was
given, so percentages do not add to 100 (Table 55).
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Table 55 Reasons for permanent neonatal transfer – MLU group
Reason

Number

Prematurity
Grunting/poor respiratory effort (8), low Apgars (1), pale
(2), floppy (1), nasal flaring and recession (1)
For IV antibiotics
For septic screening
Meconium detected during labour (4), low Ph in labour (3),
meconium aspiration (1)
Misc. – poor feeder (2), acidotic/seizures (1), ?obstruction
(1), cardiac murmur (1), pustules (1), vomiting (1)
Jaundice
Birthweight >4.5 kgs (1)/<2.5kgs (2), low blood glucose (2)
Birth by Caesarean section (2), ventouse (2)
Total

21
13

Percent
(N=79)
26.58
16.46

11
8
8

13.92
10.13
10.13

7

8.86

7
5
4
84

8.86
6.33
5.06

4.6.5. Reasons for permanent neonatal transfers to paediatric care –
CLU group
Thirty-five babies (6%) in the CLU group were referred for permanent paediatric
care. The most common reasons for transfer were breathing difficulties/low
Apgar scores (n=15, 43%) followed by prematurity (n=6, 17%), and the need for
intra-venous antibiotics (n=6, 17%). More than one reason was given for some
babies, so percentages do not add to 100 (Table 56).

4.6.6. “Other” neonatal complications
Nineteen babies in CLU (3.5%) had “other” neonatal complications: MRI/cranial
ultrasound abnormal (3), follow-up for hip problems/talipes (3), ventilated (2),
toe/foot abnormalities (2), hare lip/cleft palate (2), syndromes (2), mother had
Group B streptococcus (2), cardiac murmur (1), weight loss >10% (1), and
pneumonia (1).
Twenty-seven babies in MLU (2.5%) had “other” neonatal complications:
cardiac murmur (4), follow-up for hip problems (3), mother had Group B
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streptococcus (3), cranial ultrasound normal (turf hair/large head circumference)
(2), pyrexia/?sepsis (2), ventilated (1), digit missing (1), abnormal lungs/kidneys
(1), syndrome (1), birth mark (1), exomphalus (1), ? cystic fibrosis (1),
diaphragmatic hernia (1), pulmonary hypertension (1), metabolic disorder (1),
persistent hypoglycaemia (1), hypercalcaemia (1), and meningitis (1).
Table 56 Reasons for permanent neonatal transfer – CLU group
Reason

Number

Grunting/poor respiratory effort (6), low Apgar/slow to cry (5),
pale/shocked (2), low Ph (1), nasal flaring and recession (1)
Prematurity
For IV antibiotics
Miscellaneous – shoulder dystocia (1), acute respiratory
collapse (1), vomiting (1), vomiting blood (1), cleft
palate/extra digits (1), low Hb/low WCC (1)
For septic screening – PROM (2), group B strep in mother (2)
Birth by Caesarean section (1), ventouse (2)
Jaundice
Birthweight < 2.5kgs (1), low blood sugar (1)
Meconium aspiration
Total

15

PROM = Prolonged rupture of membranes

Percent
(N=35)
42.86

6
6
6

17.14
17.14
17.14

4
3
3
2
1
46

11.43
8.57
8.57
5.71
2.86

WCC = White cell count

4.6.7. Birthweight
There was a non-significant difference in mean birthweight between MLU
babies (3535 gms, SD=521) and CLU babies (3495 gms, SD=528) (Mean
difference=40.18, CI=-14.44 to 94.80).

4.6.8. Neonatal resuscitation
There were no differences found in type or frequency of resuscitation required,
with facial oxygen administered to 12% in both groups (RR=1.04, CI=0.78-1.39)
and bag and mask resuscitation required by 2% in both groups (RR=1.16,
CI=0.55-2.41) (Table 57).
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Table 57 Neonatal resuscitation required

Tactile neonatal
resuscitation (%)
Suction neonatal
resuscitation (%)
Facial oxygen
neonatal
resuscitation (%)
Bag and mask
neonatal
resuscitation (%)
IPPV via mask
neonatal
resuscitation (%)
IPPV via ETT
neonatal
resuscitation (%)
Suction of
meconium via
ETT neonatal
resuscitation (%)
Narcotic
antagonist
neonatal
resuscitation (%)
External cardiac
massage
neonatal
resuscitation (%)
†

Risk
ratio†

pvalue

MLU
(n=1095)

CLU
(n=549)

301 (29.05)

146 (27.92)

1.03

0.87-1.22

0.70

202 (19.50)

88 (16.89)

1.15

0.92-1.45

0.23

129 (12.45)

62 (11.85)

1.04

0.78-1.39

0.77

23 (2.22)

10 (1.91)

1.16

0.55-2.41

0.70

9 (0.87)

5 (0.96)

0.87

0.30-2.46

0.79

3 (0.29)

3 (0.57)

0.50

0.10-2.48

0.40

5 (0.48)

5 (0.96)

0.50

0.15-1.72

0.27

0 (0)

0 (0)

-

-

-

0 (0)

0 (0)

-

-

-

95% CI

Stratified by Cavan and Drogheda

4.6.9. Admission to neonatal unit
Twelve percent of the babies in the MLUs and 11% of those in the CLUs were
admitted to the Special Care Baby Unit, a non-significant difference (RR=1.10,
CI=0.82-1.47).
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4.6.10. Neonatal deaths
There were 4 known early neonatal deaths (within the first week of life) in the
main study population, 2 in the MLUs (0.19%) and 2 in the CLUs (0.37%).
These numbers are too small for meaningful analysis, but the causes of death
are listed in Table 58 for information.

Table 58 Causes of neonatal death
MLUs

CLUs

N=2 (0.19%)

N=2 (0.37%)

Hypoplastic lungs and underdeveloped
kidneys
Encephalopathy, hyponatraemia and
hypoxia subsequent to water intoxication
following birth underwater 9

Extreme prematurity
Edward’s syndrome

A third late neonatal death occurred in the MLU group at 9 days of age due to a
herpes simplex infection in the baby’s liver and spleen.

4.6.11. Perinatal mortality rate
The perinatal mortality rate in the main study (defined as the ratio of total
stillbirths and early neonatal deaths to total live births and stillbirths, expressed
as a rate per 1,000 live births and stillbirths) was 3.14. Statistical comparisons
cannot be made in the rate between the two groups, due to the very small
numbers of events but, for information only, the rates in the MLU and CLU were
2.83 and 3.75, respectively. These rates are lower than the overall national
perinatal rate of 7.2 in 2005 and 7.0 in 2006 (Economic and Social Research
Institute and Department of Health and Children, 2008a and 2008b),

9

Water births were ceased in both units immediately following this death. An independent enquiry was
set up and the units’ policies, procedures and training methods were examined by two experts from the
UK. (Helen O’Dell Associate Consultant, Midwifery Specialist Adviser, Helen Scholefield, Associate
Consultant, Consultant Obstetrician Adviser). A favourable report issued and it was recommended that
waterbirths should recommence. This did not occur during the time of the MidU study.
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understandably, as the MidU study involved a low risk population where
mortality rates would be expected to be low.

4.7. Secondary outcome measures – maternal satisfaction with
care

4.7.1. Introduction
In the project proposal, maternal satisfaction with care was described as a
primary outcome and the sample size had a power of 99.5% to yield a
statistically significant result, assuming a mean difference of 0.2 and a common
within-group standard deviation of 0.8. The selection of the effect size of 0.2
was based on mean overall satisfaction scores derived by recoding a 5 point
Likert scale item to a +2 to -2 scale, adding these scores for responses within
each group and dividing by the number of responses received. In practice, the
delays caused by having to collect pregnancy, birth and postnatal data by hand
and the need to wait for complete datasets to avoid the possibility of causing
distress by sending the postnatal questionnaires to women who had
experienced serious adverse outcomes, meant that the research team had to
wait longer than anticipated to distribute these questionnaires. Therefore, in
order to gather satisfaction information as close to the pregnancy and birth
experience as possible, surveys were only sent to women who joined the study
in its final year, to avoid asking participants to recall events that had occurred
more than three years previously.
The sample size was thus reduced, so this outcome could no longer be
considered a primary one. The results of 10 key features from the survey are
presented here, and should be considered as secondary outcomes for
hypothesis-generation for future studies. These features were chosen as
aspects of particular importance, without knowledge of the results. For example,
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in section 4.7.8, five of the six results presented were chosen because they
were ranked by respondents as the five items of most importance to them.

4.7.2. Sample size
The trial register was searched for names and addresses of all women booking
within the MidU study in its final 13 months, from mid-October 2005 to 17th
November 2007 (n=997). Trial identifiers were checked against the main data
file and women who had had a fetal or neonatal loss, or for whom complete
data on neonatal outcome was not available, were excluded (n=70).
Questionnaires (Appendix 9) were thus sent by post to 927 women, with a
covering letter and an addressed, reply-paid envelope. Seventy-seven surveys
(8.31%) were returned as ‘not known at this address’, leaving a total of 850
questionnaires circulated to valid addresses. Reminders were sent to all women
who had not replied within 10 days and a second reminder including another
questionnaire and reply-paid envelope was sent to all remaining women who
had not returned the questionnaire by a further 7-10 days. Women had the
option of ticking a box on the front sheet, to indicate that they did not wish to
complete the questionnaire, and returning it in the envelope, following which
they would not be contacted again. Ten women (1.18%) ticked this box and
returned a blank questionnaire and 8 more women (0.94%) completed the
questionnaire but removed the front page with their study number.
A response rate of 60% was achieved (n=553). However, on checking the data
against the main MidU datafile, it became apparent that some women had
answered the questions in respect of a different baby and not the one that they
had given birth to in the MidU study. Excluding those women (n=183) left a total
of 370 responders to the survey of women’s views of maternity care during the
last year of the MidU study period (40%).
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4.7.3. Results - introduction
All percentages presented exclude women with missing data for the particular
outcome or characteristics. The risk ratios (RR) quoted use the total number
who responded and 95% confidence intervals (CIs) are given. The analyses are
presented in accordance with the woman’s original allocation to MLU or CLU.
Most tables provide the results for the particular aspect for all women and then
for women who did not have a permanent transfer from MLU to CLU, and for
those who had a permanent transfer.

4.7.4. Women’s satisfaction with monitoring of baby’s heart-beat
No difference was seen in the responses from women allocated to the MLU or
CLU in terms of how happy they were with the method of monitoring their
baby’s heart-beat. In the MLU group, 207 women (84%) were happy or very
happy, compared with 80 (77%) in the CLU group (RR=1.04, CI=0.92-1.18).
These similarities persisted in the group of women who had no transfer to CLU
care and in the group that permanently transferred (Table 59)

4.7.5. Women’s satisfaction with pain relief in labour
When asked how happy they were with the pain relief they had experienced in
labour, a significant difference was found between MLU and CLU. The majority
of women in the MLU group (n=206, 82%) expressed themselves as ‘happy’ or
‘very happy’ with their level of pain relief, compared with 70 women (68%) in the
CLU (RR=1.18, CI=1.02-1.37, p=0.03). Satisfaction levels were slightly higher
for those who did not transfer from the MLU (n=112, 86%) compared with those
who had a permanent transfer (n=94, 77%) (Table 60).
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Table 59 Happiness with monitoring of the baby’s heart-beat

MLU
(n=264)
Very happy or
happy (1 or 2) (%)
Neither happy nor
unhappy (3) (%)
Unhappy or very
unhappy (4 or 5)
(%)
Mean score (SD)
No transfer (MLU:
130) very happy or
happy
No transfer (MLU:
130) neutral
No transfer (MLU:
130) unhappy or
very unhappy
Permanent
transfer (MLU:
118) very happy or
happy
Permanent
transfer (MLU:
118) neutral
Permanent
transfer (MLU:
118) unhappy or
very unhappy
†

Risk
ratio†
or mean
difference

CLU
(n=106)

95% CI

p-value

207 (83.5)

80 (76.9)

1.04

0.92-1.18

0.54

36 (14.5)

20 (19.2)

0.72

0.44-1.18

0.19

5 (2.0)

4 (3.8)

0.50

0.29

1.71 (0.82)

1.83 (0.94)

-0.12

0.14-1.83
-0.33 to
0.08

109 (85.8)

80 (76.9)

1.07

0.93-1.23

0.34

17 (13.4)

20 (19.2)

0.64

0.35-1.17

0.15

1 (0.8)

4 (3.8)

0.27

0.04-1.66

0.16

98 (81.0)

-

-

-

-

19 (15.7)

-

-

-

-

4 (3.3)

-

-

-

-

: stratified by Cavan and Drogheda
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Table 60 Happiness with pain relief in labour

Very happy or happy
(1 or 2) (%)
Neither happy nor
unhappy (3) (%)
Unhappy or very
unhappy (4 or 5) (%)
Mean score (SD)

Risk
ratio†
or
mean
difference

MLU
(n=264)

CLU
(n=106)

206 (81.7)

70 (68.0)

1.18

28 (11.1)

23 (22.3)

0.49

18 (7.1)

10 (9.7)
2.11
(1.13)

0.77
-0.29

70 (68.0)

1.24

23 (22.3)

0.48

1.061.46
0.260.89

10 (9.7)

0.32

0.101.00

0.05

-

-

-

-

-

-

-

-

-

-

-

-

1.81 (0.95)
No transfer (MLU:
130) very happy or
happy
112 (86.2)
No transfer (MLU:
130) neutral
14 (10.8)
No transfer (MLU:
130) unhappy or very
unhappy
4 (3.1)
Permanent transfer
(MLU: 118) very
happy or happy
94 (77.0)
Permanent transfer
(MLU: 118) neutral
14 (11.5)
Permanent transfer
(MLU: 118) unhappy
or very unhappy
14 (11.5)
†
: stratified by Cavan and Drogheda

95% CI p-value
1.020.03
1.37
0.300.005
0.81
0.370.49
1.61
-0.53 to
-0.05
0.02

0.007
0.02

4.7.6. Women’s views of whether or not they felt they were with
people who cared about them
One survey question asked women if they felt that they were with people who
cared about them during their labour and the baby’s birth. A 7-point scale from 1
indicating “Almost always” to 7 indicating “Rarely” was used. The majority of
women in the MLU group (n=215, 82%) ticked 1, 2 or 3, indicating positive
views, compared with 78 (74%) in the CLU group. This difference was not
statistically significant but a comparison of the mean scores in MLU (2.10,
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SD=1.63) and CLU (2.51, SD=1.62) did show a significant mean difference of
0.40 in favour of the MLU (CI= -0.76 to -0.04, p=0.03) (Table 61).
Satisfaction levels for this aspect of care were significantly higher for those who
did not transfer and who received all their care from the MLU (n=126, 93%),
compared with the 78 women (74%) expressing positive views in the CLU group
(RR=1.27, CI=1.12 – 1.44, p=0.0002). Those who had a permanent transfer to
CLU were not as satisfied with this aspect of their care (n=89, 71%) (Table 61).

Table 61 Women’s views of whether or not they felt they were with people
who cared about them

“yes” (1, 2 or 3) (%)
neutral (4) (%)
“no”( 3, 4 or 5) (%)
Mean score (SD)
No transfer (MLU:
130) “yes”
No transfer (MLU:
130) neutral
No transfer (MLU:
130) “no”
Permanent transfer
(MLU: 118) “yes”
Permanent transfer
(MLU: 118) neutral
Permanent transfer
(MLU: 118) “no”
†

2.10 (1.63)

Risk ratio†
CLU
or mean
(n=106) difference
1.11
78 (74.3)
0.50
12 (11.4)
0.83
15 (14.3)
2.51
-0.40
(1.62)

95% CI
p-value
0.97-1.26
0.12
0.24-1.04
0.06
0.47-1.46
0.51
-0.76 to 0.04
0.03

126 (92.6)

78 (74.3)

1.27

1.12-1.44

0.0002

1 (0.7)

12 (11.4)

0.10

0.02-0.52

0.006

9 (6.6)

15 (14.3)

0.46

0.21-0.98

0.05

89 (71.2)

-

-

-

-

14 (11.2)

-

-

-

-

22 (17.6)

-

-

-

-

MLU
(n=264)
215 (82.4)
15 (5.7)
31 (11.9)

: stratified by Cavan and Drogheda
4.7.7. Women’s views on length of postnatal stay

When asked how happy they were with the length of postnatal stay in the
hospital or MLU, no significant difference was found. The majority of women
attending the MLU (n=215, 83%) expressed themselves as ‘happy’ with the
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length of stay compared with 80 women (76%) in the CLU (RR=1.08, CI=0.96 1.22) (Table 62).

Table 62 Views on length of stay in hospital/MLU

MLU
(n=264)
Happy with
length (%)
Went home
too soon (%)
Kept too long
(%)
No transfer
(MLU: 130)
happy with
length
No transfer
(MLU: 130) too
soon
No transfer
(MLU: 130) too
long
Permanent
transfer (MLU:
118) happy
with length
Permanent
transfer (MLU:
118) too soon
Permanent
transfer (MLU:
118) too long
†

Risk
ratio†
or mean
difference

CLU
(n=106)

95% CI

p-value

215 (82.7)

80 (76.2)

1.08

0.96-1.22

0.24

32 (12.3)

14 (13.3)

0.91

0.51-1.63

0.56

13 (5.0)

11 (10.5)

0.48

0.22-1.03

0.14

116 (85.9)

80 (76.2)

1.14

1.00-1.30

0.07

17 (12.6)

14 (13.3)

0.92

0.48-1.77

0.72

2 (1.5)

11 (10.5)

0.15

0.03-0.61

0.01

99 (79.2)

-

-

-

-

15 (12.0)

-

-

-

-

11 (8.8)

-

-

-

-

: stratified by Cavan and Drogheda

4.7.8. Women’s views on six important aspects of care
One section of the questionnaire involved queries concerning 34 aspects of
care that might be important to women. The first part of that section asked
women to judge the aspects from 5 to 1 in terms of their importance to them
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and the second asked them to measure how each aspect of the service had
performed for them, from 5 (performed very well) to 1 (performed not at all well).
The top 5 most important aspects were then chosen for presentation, based on
the mean values assigned by these 370 women. A sixth criterion was also
chosen for presentation, which asked about whether or not the woman would
recommend the care she received to a friend; this had not ranked in the top 5
important topics but was considered to be a good guide to overall satisfaction.
The mean scores in Tables 63 - 65 are those given by the women for how each
aspect of service performed for them.
No statistically significant difference was seen between the two groups in
response to the statement “The facilities where I had my baby were clean and
tidy”, which received a mean rating of 4.63 (SD=0.75) from women attending
the MLU and 4.37 (SD=0.87) from those in the CLU (CI= 0.00 to 0.34). The
majority in both groups (89% in MLU and 88% in CLU) rated this 4 or 5.
Similarly, mean scores for the performance of “Overall, I am satisfied with the
care I received during labour” and “I was supported by staff during my labour
and the birth of my baby” showed no significant difference between the two
groups (Table 63).
In the remaining three aspects of care, significant differences were shown. For
the statement “Overall, I am satisfied with the care I received in the hospital or
MLU after my baby was born”, the mean score in the MLU was 4.43 (SD=0.99)
and in CLU was 4.11 (SD=1.16), (Mean difference= 0.23, CI=0.00-0.47,
p=0.05). However, the difference in proportions of women marking this
statement at 4 or 5 was not significant (82% in MLU and 74% in CLU)
(Table 64).
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Table 63 Women’s views of facilities, care and support during labour
MLU
(n=264)

CLU
(n=106)

Mean
difference

95% CI

p-value

Clean and tidy facilities
Mean score
(SD)
“yes” (4 or 5)
No transfer
(MLU: 136)
“yes”
Permanent
transfer (MLU:
128) “yes”

4.63
4.37
(0.75)
(0.87)
235
(89.02) 93 (87.74)
128
(94.12) 93 (87.74)
107
(83.59)

-

0.17

0.00 to 0.34

0.06

1.02

0.94-1.11

0.68

1.08

0.99-1.18

0.09

-

-

-

0.22

-0.01 to 0.45

0.07

1.06

0.95-1.17

0.31

1.13

1.02-1.26

0.02

-

-

-

0.14

-0.07 to 0.34

0.18

1.01

0.92-1.10

0.85

1.06

0.97-1.16

0.21

-

-

-

Satisfied with care during labour
Mean score
(SD)
“yes” (4 or 5)
(%)
No transfer
(MLU: 136)
“yes” (%)
Permanent
transfer (MLU:
128) “yes” (%)

4.49
4.28
(1.03)
(1.00)
226
(85.61) 86 (81.13)
125
(91.91) 86 (81.13)
101
(78.91)

-

Supported by staff during labour and birth
Mean score
(SD)
“yes” (4 or 5)
(%)
No transfer
(MLU: 136)
“yes” (%)
Permanent
transfer (MLU:
128) “yes” (%)

4.55
4.40
(0.94)
(0.92)
231
(87.50) 92 (86.79)
125
(91.91) 92 (86.79)
106
(82.81)

-

170

The report of the MidU study
School of Nursing and Midwifery, Trinity College Dublin

Table 64 Women’s satisfaction with care in hospital/MLU after birth
MLU
(n=264)

CLU
(n=106)

Mean
difference

95% CI

p-value

Satisfied with care in hospital/MLU after birth
Mean score
(SD)
“yes” (4 or 5)
(%)
No transfer
(MLU: 136)
“yes” (%)
Permanent
transfer (MLU:
128) “yes” (%)

4.43
4.11
(0.99)
(1.16)
217
(82.20) 78 (73.58)
127
(93.38) 78 (73.58)

90 (70.31)

-

0.23

0.00 to 0.47

0.05

1.12

0.98-1.27

0.09

1.28

1.12-1.45

0.0002

-

-

-

The mean score in MLU for the statement “I had confidence in the staff who
cared for me” was 4.56 (SD=0.92) compared with 4.35 (0.92) for women
attending the CLU. This was a significant difference although the difference in
the proportions giving a 4 or 5 rating in each group did not reach statistical
significance (86% in MLU and 84% in CLU). In response to the statement “I
would recommend the care I received to my friends”, a mean score of 4.53
(SD=0.96) was awarded by women attending the MLU compared with a score
of 3.95 (SD=1.08) from women in the CLU group (mean difference= 0.55,
CI=0.32 – 0.79, p<0.00001), a highly statistically significant difference. The
proportions marking this statement at 4 or 5 were also significantly different
(85% in MLU and 70% in CLU) (Table 65).
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Table 65 Women’s confidence in staff and whether they would
recommend to a friend
MLU
(n=264)

CLU
(n=106)

Mean
difference

95% CI

p-value

Confidence in the staff
Mean score
(SD)
“yes” (4 or 5)
(%)
No transfer
(MLU: 136)
“yes” (%)
Permanent
transfer (MLU:
128) “yes” (%)

4.56
4.35
(0.92)
(0.92)
226
(85.61) 89 (83.96)
124
(91.18) 89 (83.96)
102
(79.69)

-

0.20

0.00 to 0.41

0.05

1.02

0.93-1.12

0.69

1.08

0.98-1.20

0.11

-

-

-

0.55

0.32 to 0.79

<0.000
01

1.21

1.06-1.39

0.006

1.28

1.12-1.47

0.0005

-

-

-

Would recommend to a friend
Mean score
(SD)
“yes” (4 or 5)
(%)
No transfer
(MLU: 136)
“yes” (%)
Permanent
transfer (MLU:
128) “yes” (%)

4.53
3.95
(0.96)
(1.08)
223
(84.47) 74 (69.81)
122
(89.71) 74 (69.81)
101
(78.91)

-

4.8. Summary
The main findings of the primary outcomes for the MidU study are presented in
the forest plot in Figure 810. This demonstrates that two key interventions,
continuous electronic fetal monitoring and augmentation of labour are
significantly reduced with midwifery-led care.
10

An explanation of forest plots and how to interpret them is given at the start of section 6.8
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Figure 8 Forest plot of primary outcomes

Other secondary outcomes that showed a difference between the two types of
care were that women allocated to the MLUs had fewer ultrasound scans,
antenatal CTGs, epidurals, and caregivers in labour; greater use of TENS and
hydrotherapy for pain relief in labour; greater use of spontaneous pushing,
upright positions for birthing and physiological management of the third stage of
labour; less use of electronic fetal monitoring; longer first stage of labour and
shorter antenatal and postnatal stays in hospital.
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Mothers’ views of their care showed a significant difference between the two
groups in terms of women’s satisfaction with their pain relief, and in feeling that
they were with people who cared about them. This was particularly so for
women who were not transferred and who received all their care from the MLU.
Furthermore, women attending the MLU showed a difference in how satisfied
they were with care after the birth and how often they felt they had confidence in
the staff caring for them. More women in the MLU group of the study said that
they would recommend the care they had received to a friend. These results will
be discussed in chapter 6 in relation to previous research that has compared
midwifery-led care with other models of care. The economic analysis of the
MidU study results follows in the next chapter.
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Chapter Five – Economic analysis
5.1. Introduction
The broad aim of the economic evaluation of the MidU study was to compare
the costs and clinical outcomes of midwifery led and consultant-led care and to
compare, between the two units, the cost of a spontaneous vaginal birth and the
cost of a birth in which complications arise. The evaluation was conducted firstly
on the pilot study data by Mr. Christopher Kenny MSc, ACMA, Financial
Controller, Rotunda Hospital, Dublin as an MSc research project under the
supervision of Professor Charles Normand, Edward Kennedy Professor of
Health Policy & Management, Trinity College Dublin. The details of research
methodology included here are derived from Mr. Kenny’s MSc thesis, with his
permission, and the findings have been updated, with his assistance, to include
the results of the main trial.
This chapter firstly outlines the decision trail leading to the choice of economic
evaluation method, data collection tools and analysis methods. The results are then
presented and discussed in relation to the key clinical outcomes from the previous
chapter.
Only 121 of over 50,000 randomised trials published from 1966 to 1988 included
economic analyses (Adams et al, 1992). Despite this low incidence, a randomised
trial with clear cut results is regarded as the most important test of the efficacy and
effectiveness of a programme and when undertaken with an economic evaluation it
provides a measure of the most efficient use of the scarce resources available
(Drummond et al, 2005).
The report of the National Task Force on Medical Staffing published in 2003,
accepted that major regional hospitals with a critical mass of patients, specialist staff
and the appropriate diagnostic and treatment facilities allied with smaller units,
produce the best patient outcomes (Department of Health and Children, 2003a).
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Additionally, the report of the Commission on financial management and control
systems in the health service found “insufficient evaluation of existing programmes
and related expenditure” (Department of Health and Children (2003b:5). The
sentiments expressed in these reports demonstrated the prevailing wish for reform
of health services accompanied by more stringent analysis of the benefits of
programmes. For this reason and given that this project was evaluating different
modes of care and the provision of services, a full economic evaluation was
planned to be undertaken in conjunction with the MidU study.

5.2. Aim and objectives
5.2.1. Aim
To compare the costs and clinical outcomes of midwifery-led and consultant-led
care for healthy women without risk factors for labour and delivery.
5.2.2. Objectives
To calculate, and compare between the MLU and CLU units, the cost of a normal
birth.
To calculate, and compare with the cost of a normal birth in the MLU, the cost of a
birth in which complications have arisen.
To calculate, and compare between the MLU and CLU units, the cost of care on an
‘intention to treat’ basis.
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5.3. Choice of evaluation method
5.3.1. Methods of economic evaluation
Economic evaluation has been defined as the ‘comparative analysis of alternative
courses of action in terms of both their costs and consequences’ (Drummond et al,
2005:8). There are four main complementary methods of economic evaluation, cost
minimisation analysis (CMA), cost effectiveness analysis (CEA), cost utility analysis
(CUA) and cost benefit analysis (CBA), which are distinguished by their methods of
dealing with the consequences or benefits of the alternatives being evaluated.
Cost minimisation analysis (CMA) can be undertaken where the health effects of
the alternatives are known to be equal, usually based on existing evidence of
effectiveness from randomised trials. Cost-minimisation analysis aims to identify the
least cost option where both options have a common outcome, for example
comparing a procedure carried out as a day case in one hospital or requiring an
overnight admission in another (Drummond et al, 2005). Cost effectiveness analysis
(CEA), where the alternatives may differ in both cost and their success in achieving
the desired health effect, assesses outcomes in natural units related to that
programme with a single, common effect; for example, cost per life-year gained or
life-years gained per euro spent (Drummond et al, 2005).
A cost utility analysis (CUA) alternatively incorporates the notion of value by using a
utility measure such as quality adjusted life years (QALY). This allows
measurement of multiple effects common to the alternatives or a single effect not
common to the alternatives. Utility is the preference an individual or society has for
a health outcome and captures the respondent’s attitude to risk and uncertainty.
Measures used can be disease specific, general health profiles or preference based
quality of life scales (Drummond et al, 2005). A cost-benefit analysis (CBA), again
where there are multiple effects common to the alternatives being evaluated or a
single effect not common to the alternatives, assesses costs and consequences in
money terms, categorising the results as a ratio of costs to benefits or as the net
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benefit, or loss, of one over another. CBA compares incremental intervention
benefits discounted against costs and translates, for example, disability days
avoided and life years gained into their monetary benefit (Drummond et al, 2005).
5.3.2. Choosing cost effectiveness analysis (CEA)
The choice of evaluation method is informed by the type of clinical effectiveness
data available. The MidU study is a randomised trial which measures the
effectiveness and efficacy of the alternative methods of care provision. The
economic evaluation was required to measure the effectiveness and efficacy of the
alternative methods of care by demonstrating the most worthwhile expenditure of
scarce health care resources. The outcome of interest common to the alternatives
in the MidU Study is a spontaneous vaginal birth and whether it is achieved at a
different cost, a research question that can best be answered by undertaking a CEA
in the context of the randomised trial (Figure 9). In addition, a straightforward
comparison of care on an ‘intention to treat’ basis between the two units is important
to determine.
Figure 9 Criteria for selecting study type (adapted from Drummond et
al, 2005:2)
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5.4. Previous economic evaluations of MLUs
5.4.1. Background literature
A search was undertaken to investigate the extent and quality of economic
evaluations in relation to randomised controlled trials of MLUs and to identify those
trials conducted in accordance with the guiding principles of good economic
evaluation. Jefferson and Demicheli (2002) noted that a survey by Neumann et al of
228 cost utility analyses over the period 1976-97, found serious faults with
perspectives, estimation of costs and interpretation of results. They also reported
that a further review of 41 economic evaluations of antenatal screening published
during 1991 to 1999 found flaws in study design, data collection, analysis, and
interpretation (Jefferson & Demicheli, 2002). These findings indicate the scarcity of
economic evaluations conducted alongside randomised trials and the shortcomings
of those that have been done.
Stewart et al’s review of thirty four reports on midwife led birth centres found that
data were of poor quality, outcomes were inconsistently defined and there was a
high degree of bias (Stewart et al, 2004). An in depth review of 49 papers on
alternative modes of delivery (Henderson et al, 2001) found the cost of birth as
reported in studies in the USA to be four to five times higher than elsewhere, due to
the significantly different organisational structure and costs of health care there.
However, excluding those studies, they found the cost of a vaginal birth at that time
varied from £37 to £1,350 and a caesarean section from £69 to £2,755, although
they did state that the majority of studies did not meet quality guidelines (Henderson
et al, 2001). Cost comparisons are difficult between currencies and over several
years, but the main finding of interest is the great disparity between costs.
The review of literature undertaken by Mr Kenny for the MidU evaluation confirmed
the paucity of economic evaluations of both randomised trials in general and of
evaluations of MLUs, in particular. Only 2% of over 257,000 randomised trials in the
MEDLINE database had conducted an economic evaluation and only 4 pieces of
research were identified that were relevant to questions posed by the MidU study.
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5.4.2. Economic evaluations of birth centres/MLUs
The four economic evaluations of birth centres/MLUs identified all categorised
themselves as cost effectiveness analyses. Three of the papers were North
American observational studies of freestanding birth centres (Walker & Stone,
1996; Reinharz et al, 2000; Stone et al, 2000), whilst the fourth was a Scottish study
examining a birth centre located on a hospital site (Hundley et al, 1995). All four
studies suggested that the birth centres/MLUs were a safe, effective alternative to
the CLUs for a normal birth. Table 66 analyses these trials using a template based
on the quality guidelines developed by Drummond and Jefferson (Drummond &
Jefferson, 1996).
Reinharz et al (2000) conducted a study of the cost-effectiveness of midwifery
services provided in birth centres in seven pilot sites versus hospital based medical
services in Quebec, Canada. It was based on a cohort observational study and had
a societal perspective. The results indicated that the physician option was more
expensive but when sensitivity analyses were performed on the consumption of
services and on prices the difference was only CAN$90. The analysts could not rule
out possible underreporting of the quantity of services provided by midwives in
some of the pilot sites, and even allowing for the experimental conditions in which
birth centres were operating, they felt the real cost of midwife services could be
similar to that of medical services (Reinharz et al, 2000). The authors did not
undertake statistical analysis of the costs or quantities and recognised the possibility
of selection bias from the process of matching midwifery clients, since a sub-group
of high risk women was excluded from the midwifery group. The midwives were
aware they were being evaluated whilst the physicians were not and they also had
access to perinatal patient records, possibly introducing information bias.
Walker and Stone’s (1996) cost-effectiveness analysis compared care in a freestanding birth centre in New York State with traditional obstetric practice in a
hospital setting for women at low risk. They calculated that the total cost per low-risk
birth was US$3,385 for the birth centre and US$4,673 for the hospital. Sensitivity
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analysis showed that when hotel costs were higher in the birth centre and with a
probability of transfer of 62% or more, the hospital unit became more efficient
(Walker & Stone, 1996). Stewart et al’s (2004) review of this study argued that the
higher prenatal costs were due to the low volume of patients and high fixed costs,
mainly salaries and that the birth centre would be more cost effective with a higher
throughput. They expressed the opinion that the exclusion of building or equipping
costs from the evaluation was the factor that most affected the outcome (Stewart et
al, 2004:74).
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Av. costs only reported
Antenatal, intrapartum,
& P/N costs included.
Incremental analysis
not carried.
Capital costs not
analysed.

Postnatal costs not included

Average costs only reported.

Average costs only reported.

Capital costs analysed.

Incremental cost only reported

Antenatal, intrapartum, &
postnatal costs included.
Incremental analysis not
carried.
Capital costs not analysed.

Reinharz et al 2000
Walker and Stone
Hundley et al 1995
Walker and Stone 2000
1996
Study design stated and justified
Societal
Health Insurer or
Hospital health care provider
Health care sector
patient
Cost consequence analysis Cost effectiveness
Cost analysis
Cost effectiveness analysis
analysis
Quebec, Canada
New York, USA
Aberdeen, Scotland
Rural New York, USA
1,922 women
2,000 women
2,844 women
146 women
Data collection methods stated and justified
Single cohort study with a
Delphi model based on Randomised controlled trial
Observational study
randomised control group
cohort study
Prospective costing of
Costing of diagnostic
Prospective costing of
Prospective costing of patient
effectiveness sample data
related groups (DRG)
effectiveness sample data
Quality of care results were Found no difference in Midwifes unit is safe, effective Women in the midwifery unit
higher in the midwifery
outcomes
alternative and a lower rate of were more satisfied with their
group than in the physician
intervention
care and had better clinical
group
outcomes
No benefit measure used
Utility values derived
No benefit measure used
No benefit measure used
but source or method
not explained
No discounting required as less than 1 year Only short-term costs were considered

Table 66 Analysis of birth centre trials

Perspective of study
Economic study type
Study Setting
Study Sample
Source of
effectiveness data
Source of cost data
Effectiveness results

Validity of measure
of benefit
Validity of estimate of
cost

Av. costs only reported.
Antenatal, intrapartum, &
postnatal (P/N) costs
included.
Incremental analysis not
carried.
Capital costs not analysed.
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Currency
Generalisability of
findings

Average cost of a
normal birth

Statistical analysis of
costs
Sensitivity analysis

Indirect
cost/productivity
changes reported

Indirect costs not
considered

Unit costs and resource
quantities not reported
separately

Possible selection bias in
picking midwifery patients
with better outcomes
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Community Health care costs
not analysed. Indirect family
costs considered similar for
alternatives
Analysis and interpretation of results
No statistical analysis of the Unclear if statistical
No statistical analysis of the
costs
analysis done
costs
On the consumption of
Sensitivity analysis of
On capital costs; staff
services and on prices
‘opening balance’ but
involvement in caesarean
when some imprecision
not clearly defined
section; epidural length
was apparent
Can$1,699 in the midwifery US$3,385 in the
Stg£428 in midwifery led unit
led unit
midwifery led unit
Stg£387 in consultant led unit
Can$1,847 in the consultant US$4,673 in the
led unit
consultant led unit
Can$
US$
Stg£
External validity of the study
was quite low

Minimum wage was used to
price indirect societal costs
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US$6,087 in the midwifery led
unit
US$6,803 in the consultant led
unit
US$
External validity low as limited
to small rural community

Univariate analysis of impact
of increasing patient volume

Small sample size

Patient or family costs not
considered

The report of the MidU study
School of Nursing and Midwifery, Trinity College Dublin

Stone et al’s (2000) cost effectiveness evaluation was based on an observational
study of 146 women, comparing a freestanding birth centre (FSBC) and medical
model of care for low risk women. Transfers to hospital were dealt with on an
intention to treat basis. A delivery in the birth centre cost US$6,087 and one in the
hospital cost US$6,803. Univariate sensitivity analysis demonstrated the effect of
increasing the number of women receiving care under the assumptions that
variable costs including ancillary staff would be affected proportionately, but fixed
costs, midwife labour costs, or costs associated with the type of care received in the
FSBC, such as diagnostic tests, would not be affected. Under this scenario, total
birth centre costs were significantly less than the medical model (Stone et al, 2000).
Hundley et al (1995) undertook a cost effectiveness analysis of a randomised
controlled trial examining antenatal and intrapartum care for 2,844 women at low
obstetric risk in a midwife-managed unit within a hospital setting compared to a
consultant-led unit in Aberdeen. The strategy of analysis was by intention to treat
thus replicating normal clinical conditions and reducing bias. Hundley et al’s (1995)
baseline extra cost of the introduction of the midwives' unit was found to be £40.71
per woman and, in scenario analysis using nine scenarios, ranged from a saving of
£9.74 to an additional cost of £44.23. The increase in midwifery staffing levels was
the main driver of the costs in the midwifery unit. An increased postnatal stay in the
CLU as a result of a greater number of assisted and operative deliveries resulted in
a cost saving from the midwives' unit of £13.54 per woman (Hundley et al, 1995).
The studies displayed similar limitations and there was a lack of generalisability of
the findings to other geographical areas. The average cost estimates for a normal
birth varied widely in line with the reported findings by Henderson et al (2001).
There was no measure of benefit used except by Walker and Stone (1996) and in
that case it was unclear how it was derived. Indirect societal costs were only
measured by Reinharz et al (2000). The validity of the cost estimates was
undermined because capital costs were only measured by Hundley et al (1995) and
incremental analysis was not conducted. Capital costs of converting the delivery
suite for use as a midwife unit were obtained and equipment costs considered were
those used in the midwives unit but not used in the consultant-led unit. An

184

The report of the MidU study
School of Nursing and Midwifery, Trinity College Dublin

equivalent annual cost (EAC) was calculated using a 6% discount rate (Hundley et
al,1995). Hundley also reported the incremental cost of the alternatives but did not
provide average cost figures (Hundley et al, 1995) whereas the other three studies
only provided average costings.
Hundley’s basic assumption that additional midwives were needed to set up the
MLU, despite the fact that it was an alternative method to the CLU for normal births,
led to an artificially high cost. In theory, the workload taken on by the midwifery unit
would be offset by a reduction in the consultant led workload. The additional
midwives may have been required for workload pressures in the maternity unit in
general as a result of normal demographic increases, and Hundley’s analysis does
not attempt to deal with this issue (Hundley et al, 1995; Stone et al, 2000). In
addition, Hundley et al (1995) did not examine the possibly high cost implications of
the additional length of postnatal stay in the consultant-led group.
In summary, as Stewart pointed out, the more comprehensive the costing, the less
cost effective the birth centres appeared (Stewart et al, 2004). However, the scarcity
of good quality evaluations combined with the wide variety of costs per birth
presented makes it difficult to rely heavily on the results reported.

5.5. Research methodology
5.5.1. Selection of methods
A successful economic evaluation needs to consider all the costs and
consequences of the alternatives, including capital and operating costs, measure
them accurately in appropriate units, justify any assumptions made about whether
to omit costs and explain the basis for any estimation used (Drummond et al,
2005:205-229). It is important to distinguish between short and long run costs,
whether capital and other fixed costs were relevant to decisions made, and if all the
costs of the intervention reflected opportunity costs. The source of any valuations or
estimations of costs and benefits, for example market costs, hospital records,
patient’s estimations or the judgements of professionals should be explicit. It is
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recommended that adjustments should be made in the evaluation for any
differential timing of costs and the rates used need to be justified. Whether
appropriate adjustments were made for inflation, and whether any cost estimates
had been derived for a purpose other than economic evaluation should be made
explicit and has implications for the generalisability of the findings (Graves et al,
2002).
The theoretically correct price for a resource is its opportunity cost, the cost in terms
of the next best opportunity foregone, including the knock on costs of treatments
averted or postponed and the indirect costs to patients (Raftery, 1998). Torrance et
al (1972) emphasise the importance of determining the net change in resources
consumed by ensuring that the cost side of the cost-effectiveness calculation
includes resources saved (Torrance et al, 1972). For example, in the case of the
MidU study, the opportunity cost of the saving in consultant and junior doctor time in
the consultant led unit (CLU) as a result of the opening of the MLU is measured by
their freed up time to undertake more complex obstetric and gynaecological cases.
The two key components of capital cost are the opportunity cost of the funds tied up
in the asset and the depreciation of that asset over time. The former is usually
measured by estimating the interest that could be earned on the funds if invested
and the latter can be measured by various accounting methods such as straight line
depreciation. However, the accounting methods are usually more appropriate for
dealing with an organisation’s taxation or audit requirements and do not always
reflect the opportunity cost of the asset. The recommended method to deal with
capital costs is to annuitise the cost over the asset’s useful life by calculating an
equivalent annual cost (EAC). In practice the choice of discount rate, in the absence
of a government announced rate applicable to public projects, is estimated from the
prevailing literature. Drummond et al recommend the use of a 5% rate, which has
become the de facto convention in health care evaluations, and subjecting it to
sensitivity analysis (Drummond et al, 2005).
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5.5.2. Data collection and analysis
The above ‘best practice’ guidelines were implemented in the data collection and
analysis of the economic evaluation of the MidU study, bearing in mind the
limitations of previous economic evaluations in the field. The process of data
gathering and analysis for the MidU study was undertaken in four phases:
1. Financial data for the study was gathered in a series of meetings with the
Finance Managers of OLOL and CGH.
2. Resource usage and process flow information was provided by the
Midwifery Unit managers of the two hospitals.
3. The MidU study data were analysed for statistically significant variances in
clinical outcomes in conjunction with the MidU Study research team.
4. Data regarding the building and equipping of the two units were gathered
from the capital division of the HSE-NE.
There were a number of shortcomings in the approach adopted. Firstly, there was
no direct contact with the CLU. However, the analysis of resource usage in that unit
was provided by the midwifery managers who also managed staff there. In order to
test the validity of their resource usage estimates the results section subjects them
to sensitivity analysis. The major estimates of staff resources, such as
anaesthetists’ set-up time for an epidural, were also analysed for sensitivity to
change. It was recognised that the MLUs were not operating at full capacity and so
this was incorporated in any recharges based on capacity, such as overheads or
capital costs.
The midwifery units had taken on additional staff to open. One of the major trials in
this field, Hundley et al (1995), had viewed this increase in numbers as an
increased cost to the midwifery unit (Hundley et al, 1995). The MidU study team,
however, took the view that any increase in numbers to open the midwifery unit
could not be separated from the obstetric department’s ongoing requirement for
additional staff due to workload and demographic pressures, as both CLU units
were, at the time, operating with below minimum levels of staff. Therefore, for the
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economic evaluation of the MidU study, an analysis of the incremental costs and
outcomes of both units was undertaken.
5.5.3. Research model
A model was designed (Figure 10) to analyse the care pathway from antenatal
booking through delivery to postnatal care, using an intention to treat approach, with
all births analysed as randomised. The model was not concerned with the neonatal
stage as the objective was to establish the cost of birth only. One of the key issues
in developing a model was that the women on booking were healthy and without
risk factors but a proportion of these women were expected to develop
complications at some stage during their pregnancy or labour. The model,
therefore, needed to reflect those women transferring temporarily and permanently
to the CLU. A further requirement for the model was to extract information from the
MidU study about women randomised to the CLU comparable to the criteria for a
normal birth in the MLU. A normal birth in the MLU is, for the purpose of this model,
defined as one which requires no temporary or permanent transfer to consultant led
services at any stage, and therefore ends in a spontaneous vaginal birth. There
were 241 women (22%) attending the MLU who fulfilled those requirements.
There is no similar parameter in the dataset of women randomised to the CLU
because, whether or not they develop complications or have a normal birth, they
are treated in the same unit. Therefore the number of women who developed
complications in the CLU which would, had they been randomised to the MLU,
have caused them to be transferred needed to be extracted from the study
database. This study therefore defined normal in the CLU as those mothers with no
antenatal admissions, no fetal loss at any stage, absence of pregnancy, labour or
postnatal complications, spontaneous onset of labour, no use of oxytocin for
acceleration, no epidural, spinal, pudendal or general anaesthetic, and a
spontaneous vaginal mode of birth. The number of women fulfilling these
requirements in the CLU was 127 (23%).
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Figure 10 Care pathway of MidU study
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5.5.4. Ethical issues
The research undertaken for this economic evaluation was bound by the same
rules of confidentiality as the main MidU study. Only aggregated data on resource
usage trends were provided for this evaluation. At no time were individual clinical
records or individual women’s identities accessible in any format to the researcher
for the economic evaluation.

5.6. Presentation and interpretation of results
Torgerson and Spencer (1996) examined how failure to use marginal analysis to
calculate the additional cost per extra review in an economic evaluation can lead to
misleading conclusions. Average costs are usually presented as the primary
analysis, as this format allows interpretation by other users, and marginal analysis
can then be conducted thereon taking into consideration the specific circumstances
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of the trial. Overhead costs in theory should be subject to marginal analysis by
analysing how these costs would change by undertaking a health programme, but
in practice, as in the case of the MidU study, the choice is between two
programmes vying to consume the same overhead costs. The method of allocating
overheads depends on the importance of the cost overall, and range from average
per diem costs to more complicated simultaneous linear equations (Drummond et
al, 2005: 61,63).
When uncertainty exists over the accuracy of data, and as the health service is not
a "perfect" market and costs and prices are rarely interchangeable, sensitivity
analysis can be used to vary the data (Kernick, 1998). Specifying the plausible
range of variables, and how they are determined whether by literature review,
expert opinion or specified confidence interval is an important element of sensitivity
analysis, often overlooked in economic evaluations. Additionally, the potential for
selection bias and the possibility of missing the interaction between variables when
varying them one at a time can cause problems (Drummond et al, 2005: 110).
The presentation of results, for instance the use of ratio analysis, should allow any
analysts to compare the reported findings with other similar trials and allow
assessment of the generalisability of the results, which in turn allows discussion of
the feasibility of implementation. In the specific case of the MidU study the
presentation should enable different methods of establishing the units, whether on a
site with available space or in a new purpose built unit, to be evaluated. It is
important to present the major outcomes disaggregated to allow for comparability,
to state clearly the conclusions whilst detailing any caveats (Drummond &
Jefferson, 1996). The above ‘best practice’ guidelines for reporting economic
evaluations were implemented in the presentation and interpretation of the results of
the economic evaluation of the MidU study.
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5.7. Results

5.7.1. Introduction
Answering objective one required, firstly, an analysis of the opportunity cost of
building the units and thereafter a review of the major resource interventions in the
care pathway of a normal birth. A statistical analysis of the significant clinical
outcome variances between the midwifery led units and CLUs was also
undertaken. Answering objective two required statistical analysis of any significant
clinical outcome variances between the cost of a normal birth in the MLU and,
firstly, one requiring temporary transfer and, secondly, one requiring permanent
transfer to the CLU. Additionally, resource intensive interventions such as elective
or emergency caesarean section were compared to the cost of a normal birth in the
MLU. Finally, objective three required a straightforward comparison of the cost of
care between the two units on an ‘intention to treat’ basis.
It is important to emphasise that any discussion of the significance or not of a
clinical intervention in the following results is purely in terms of the cost and not from
a clinical perspective. Additionally, the best available data, whether from CGH or
OLOL, were used in the evaluation depending on the level of accuracy available. In
some cases the required data were not available from one or other of the hospitals
whilst in other cases the data from one site were considered more appropriate for
the terms of the evaluation.
From the viewpoint of the HSE-NE, relevant variables include specific maternity
hospital costs, the capital costs of the alternatives and resource savings in the
community health care sector as a result of reduced public health nurse visits at the
postnatal stage. The costs associated with antenatal GP visits or broader indirect
costs, such as a woman’s lost productivity are not included in the evaluation at this
stage, as it is likely that they are similar in both groups.
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All the costs and resource usage data for this study were originally collected in 2005
and 2006, and inflated to 2009 levels for the final report.
5.7.2 Capital development costs
From the perspective of the HSE–NE region, the MLU can be described as a
service development – an additional method of providing part of the region’s
maternity service to offer choice to women, which they had sought when
interviewed by the Maternity Services Review group. Prior to the opening of the
MLU the maternity service provided by CGH and OLOL was fully delivered by
consultant-led teams. If the decision under evaluation was to open a new hospital
with midwifery-led and consultant-led units, rather than to incorporate the MLU
model in existing obstetric services, then the opportunity cost of building both arms
of the service would become relevant. However, the relevant opportunity cost in this
case would be the incremental capital cost of extending or altering the consultantled facility to open the MLU, and the capital costs involved in building the hospital’s
original obstetric facilities would be considered sunk or irrelevant to the economic
evaluation. Additionally, the social or midwifery model of birth views a pregnancy
and childbirth without complications as a normal, physiological event unlike other
health care interventions, for example the provision of cancer services. There is no
unmet demand for additional maternity services, but instead just a normal growth in
demand for demographic reasons. Therefore the decision to build a MLU would not
in itself increase the throughput of mothers delivering but, rather, involve splitting the
original consultant-led workload in relation to a normal birth.
The capital building costs of the midwifery-led unit in the two hospitals were
different. Both opened on 19th December 2004, although the MLU service had
been in place for antenatal care since the previous July. It was decided at the outset
that both units should be near, or adjacent to, existing obstetric facilities. Table 67
outlines the calculation of the capital cost per birth used in this evaluation. The
anticipated lifespan of the units used is 50 years and the prevalent discount rate in
the literature of 5% is used as recommended (Drummond et al, 2005). The more
expensive building costs for OLOL are judged more appropriate to the evaluation on
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the basis that it more closely mirrors the overcrowded nature of Irish hospitals
where almost readymade facilities, such as in CGH, are in short supply. The
medical equipment and fixtures and fittings purchased to open the MLU in both
hospitals are considered similar to that existing in the CLU and therefore the
opportunity cost is not relevant to the evaluation. The exception to this is the
requirement for the birthing pools, the cost of which was included.

Table 67 Capital costs of opening the midwifery led units
Cost
Component
Floor space of
MLU in sq.metres
Total Building
costs
Birthing pool –
free standing
Total building
cost
Discount factor
for capital outlay
over 50 years at
5%
Equivalent annual
cost (EAC)
Capacity number
of women eligible
for MLU per year
EAC per birth

Cavan General
Hospital
151

OLOL Hospital
163

€319,144

€823,431

€7,744

€7,744

A

€326,888

€831,175

B

18.2559

18.2559

(A/B)

17,906

45,529

C

450

850

(A/B)/C

39.79

53.56

The equivalent annual cost (EAC) used in the evaluation was divided by the
projected capacity throughput of the units, as per the planning briefs for the units, to
arrive at a cost per normal birth. This was because the units were operating under
their capacity utilisation and using their actual activity figures would represent an
overcharge of capital costs. The resultant capital cost of opening an MLU chosen
for use in this evaluation is therefore €53.56 per normal birth (i.e. the €831,175 cost
divided by the discount factor 18.2559 divided by 850 births per year).
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5.7.3. Cost effectiveness analysis of a normal birth
The MidU study clinical data were analysed, in conjunction with the finance and
midwifery managers in OLOL and CGH, in order to estimate the costs of a normal
birth. Details of the major findings as a result of this review are presented in Table
68. The calculation of staff pay costs used in this evaluation was based on salary
rates in force in 2009 and included basic pay plus permanent allowances and
employer’s PRSI. Overtime or other variable payments were not included as they
represent premium payment for additional work over and above normal duties and
are therefore not relevant. Antenatal visits are to a midwife in the midwifery-led unit
as opposed to a team of midwives and a consultant, registrar or senior house officer
in the CLU. The midwifery managers in the two hospitals indicated there was no
difference in the level of care provided to a mother as a result of medical staff’s
involvement at this stage aside from differences as a result of using the medical or
midwifery models. The consultant’s role at this stage, in the CLU only, was to
oversee an antenatal clinic lasting approximately three hours and with an average
of 37 to 40 women attending each clinic.
Stewart et al’s (2004) report states that the average number of antenatal visits in an
uncomplicated pregnancy is between twelve and fourteen (Stewart et al, 2004:66).
The midwifery managers confirmed this and estimated that an average of eight
hospital and six GP visits was normal. As visits to the GP, regardless of number,
are included in the payment under the Maternal and Infant Scheme, these visits
have not been counted.
In the main study, women attending the MLU who had a normal birth had an
average of 3.83 visits (SD=1.83) to the GP and 6.62 visits (SD=1.54) to the midwife.
In addition, women attending the MLU sometimes had one or more visits to the
CLU to have a USS or CTG sanctioned, without a formal transfer of care. This
resulted in women attending the MLU having an average of 0.40 visits (SD=0.50)
with CLU personnel, which was also added to the cost. Women attending the CLU
had an average of 3.55 visits to the GP (SD=1.56) and 6.12 visits (SD=2.20) to the
CLU.

194

The report of the MidU study
School of Nursing and Midwifery, Trinity College Dublin

The consultant obstetrician has no commitment at the postnatal stage of a normal
birth in either unit. A consultant obstetrician is on call in general during the time
when woman are in labour and would intervene if a complication arose in either the
MLU or CLU. His/her commitment at this stage is therefore the same to both units.
Additionally, if a complication occurs, the cost of the consultant’s involvement would
be included in the second stage of this evaluation – to calculate the cost of a birth
with complications.
There is usually one midwife involved in the MLU and the CLU in the first stage of
labour and two for the second and third stages in a normal birth. This cohort of
women in the MLU, having no intervention and a spontaneous birth, had an
average first stage of labour of 3 hours and 32 minutes (SD=2:35), a second stage
of 24 minutes (SD=27), and third stage of 13 minutes (SD=12). In the CLU, the
comparable group of women had an average length of the first stage of 2 hours 26
minutes (SD=1.38), second stage of 23 minutes (SD=22) and third stage of 9
minutes (SD=9).
The consensus is that the role of the MLU manager (CMM2) involves an increase in
administrative duties, over and above their counterpart in the CLU, of approximately
50% of their time. There are no student midwives in CGH, and OLOL judged their
involvement in both units to be similar – it was assumed that there was the same
level of training and resource use in both the MLU and the CLU.
A number of methods were investigated to calculate the cost of a mother’s
postnatal stay in hospital. The midwifery units in both hospitals were performing
at under capacity so that any cost based on their financial outturns would have
represented an overcharge. Additionally, the full operational cost of a bed day in a
maternity hospital (approximately €830 in OLOL) was judged to be inappropriate for
what is, in the case of a normal birth, just a recuperative period. In OLOL, figures
were available for the postnatal ward in the CLU and as this was a long established
ward operating near its maximum throughput it was judged an appropriate
measure. The resultant cost per postnatal bed day was calculated as €135. The
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study data, analysed below, indicated that there was also a reduced length of
postnatal stay in the MLU as a result of this policy, with an average length of
postnatal stay of 1.82 days (SD=0.77), compared with 2.07 days (SD=0.71) in the
CLU.
In the MLU, the midwives undertake home visits up to the seventh day after
discharge. The average number of visits was estimated at 2.04 per birth, and the
average mileage is 14 per visit. Each visit, including travel time, lasts an average of
1 hour. However, it was noted that there was a compensating saving of one visit by
the public health nurse to the mother as a result of this.
The hospital’s general administration and maintenance overheads were recharged
to the units based on floor space occupied. A cost per square metre for the MLU in
OLOL was calculated and apportioned to the projected capacity number of births
per the planning brief. The projected capacity was used because the unit was
operating at under its full utilisation and a recharge based on its actual throughput
would represent an overcharge. Details of the floor space of the CLU were not
available but it was felt that there was no significant difference in size between the
two units so the same recharge was used. Catering overheads were not included
as a charge for this was included in the calculation of a postnatal bed day detailed
in the following section.
Some interventions were omitted from the analysis on the basis of a negligible cost
implication, such as the use of transcutaneous electrical nerve stimulation (TENS),
episiotomy, application of fetal scalp electrode and continuous and intermittent fetal
heart rate monitoring (Hundley et al., 1995). The only mode of birth in the MLU is
spontaneous vaginal birth; ventouse, forceps or caesarean sections require
permanent transfer to the CLU and the cost implications of these modes are
estimated in the birth with complications evaluation below.
Most women will have at least one routine prenatal ultrasound scan (USS) during
pregnancy. Some obstetricians do far more than one 'routine' ultrasound but in the
midwifery-led units, only one routine USS is permitted as there is no evidence to
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support repeated, non-indicated examinations (Ewigman et al, 1993). Most USS
are done during an antenatal visit but some women may also have them as part of
an admission/inpatient assessment. This test is done by a midwife in OLOL and a
sonographer in CGH but the resource usage implications are the same. The
analysis indicates a 64% higher incidence of USS in the CLU in a normal birth, with
associated miniscule non pay costs. Women having a normal birth in the MLU
group had, on average, 1.29 USSs (SD=0.53) and those in the CLU had 2.12
(SD=1.48).
Antepartum cardiotocographs (CTGs) are not undertaken as part of routine
antenatal visits and only occur in the CLU. Additionally, biophysical profiles (BPP)
are not done routinely and if needed would be done by the consultant after a MLU
woman had been transferred to consultant-led care. Both these tests are resource
intensive and require the involvement of a midwife. The ‘normal birth’ cohort of
women in the MLU had, on average, 0.24 CTGs (SD=0.53) compared with those in
the CLU who had an average of 1.12 (SD=0.75), a 367% higher usage of CTGs in
the CLU. There were no biophysical profiles conducted in the MLU cohort and a
mean of 0.04 (SD=0.23) were required by women in the CLU ‘normal birth’ group.
The only method of acceleration during labour used in the MLU is amniotomy, or
artificial rupture of membranes, which has no major cost implications, aside from the
length of labour calculation included in Table 68. For this comparison, women in the
CLU who had acceleration of labour using oxytocin were excluded. Catheterisation
during labour involved negligible resource usage and was not examined further.
The pharmacological methods of analgesia, nitrous oxide and pethidine, are used in
both units but also have minimal cost implications. Methods of anaesthesia and
analgesia, specifically spinal anaesthetic or epidural, requiring the input of an
anaesthetist are only used in the CLU. The anaesthetist’s set-up time in relation to
preparing for these procedures has been estimated by the midwifery managers at
30 minutes, which is consistent with the figure used in Hundley et al’s (1995) trial.
Drug unit costs were taken from OLOL’s pharmacy stock reports and were found to
be insignificant with Fentanyl, used as a spinal analgesic, costing only €0.25 per
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ampoule. For this comparison of women having normal births, however, women
receiving epidurals were excluded from analysis.
Antenatal admissions occurred infrequently in the ‘normal birth’ group, for short
periods only, and were usually confined to the provision of ‘house space’ for women
in early labour who did not wish to go home but who did not need care or monitoring
either. The mean length of antenatal admission in a normal birth in the MLU was
0.87 (SD 1.185) and in the CLU 1.64 (SD 6.86). This time was not included in the
calculation of a ‘normal’ birth, but when calculated at average cost of an antenatal
bed day in OLOL , it would increase the saving in favour of the MLU by €640.
The cost of significant resource usage in a normal birth (excluding length of
antenatal admission) in the MLU was €574.30 and in the CLU was €631.64, a
difference of €57.34, representing a saving in the MLUs (Table 68).
Table 68 Analysis of major cost interventions in a normal birth
Resource
usage
description
Antenatal visit to
MLU (MLU
women)

Resource used in
economic evaluation

15 minutes average
duration of visit to 1
midwife & negligible
non pay costs
Antenatal visit to 15 minutes average
CLU
duration of visit to 1
(MLU women)
midwife & 1 registrar/
SHO & negligible non
pay costs
Antenatal visit to 15 minutes average
CLU
duration of visit to 1
midwife & 1 registrar/
SHO & negligible non
pay costs
Consultant role in Average commitment
overseeing A/N
of consultant per A/N
visit in CLU
visit is 4.67 minutes
(based on their
based on 1 consultant
sessional
overseeing an A/N
commitment to
clinic lasting 3 hours
the clinic)
with average of 40
women
198

Quantity

6.62
visits

0.40

CLU
MLU
average average
cost
cost
38.50

6.50

6.12
visits

99.38

6.12
visits

62.06
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Table 68 (cont.) Analysis of major cost interventions in a normal birth
Resource
usage
description
Consultant role in
overseeing
antenatal visit in
CLU (as above)
(MLU women)
Labour length
MLU
Labour length
CLU
Role of CNM2 in
admin in MLU

Resource used in
economic evaluation

Quantity

As above

0.40
visits

3 hrs and 32 minutes x
1 midwife and 37
minutes x 2 midwives
2 hours 26 minutes x 1
midwife and 32
minutes x 2 midwives
50% more time spent
in general
administration in the
MLU – divided by
estimated maximum
throughput in OLOL
Based on costs divided
by floorspace and
allocated to individual
births

4.77
hours

Overhead
recharge of
maintenance &
general
administration
Postnatal length
of stay in MLU
Postnatal length
of stay in CLU
Midwife home
Average of 2.04
visits after birth in postnatal visits to
MLU
mothers, spending 30
minutes & travelling
time 30 minutes plus
average mileage 14
miles
Average saving
Saving on average of 1
in visits by Public public health nurse
Health Nurse as
visits to mothers,
a result of
spending 30 minutes &
midwife’s visits
travelling 30 minutes
plus average 14 miles
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MLU
CLU
average average
cost
cost
4.05

110.88

3.50
hours
50% of
time

81.41

36.26

83.38

83.38

1.82 days 246.16
2.07 days

279.97

2.04
visits

72.01

1 visit

(35.30)
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Table 68 (cont.) Analysis of major cost interventions in a normal birth
Resource
usage
description
No of ultrasound
scans
No. of
antepartum
cardiotocographs
No. of
biophysical
profiles

Resource used in
economic evaluation

Quantity

1 sonographer or
midwife (20 minutes) –
negligible non pay cost
1 midwife performs
CTG (20 minutes) in
OLOL – negligible non
pay cost
I midwife performs
profile (20 minutes) on
OLOL – negligible non
pay cost

1.29
MLU;
2.12 CLU
0.24
MLU;
1.12 CLU

Average cost per
normal birth
Incremental
cost/(saving) of
MLU

0.00
MLU;
0.04 CLU

MLU
average
cost
10.00

CLU
average
cost
16.44

1.86

8.68

0.00

0.31

574.30

631.64

(57.34)

5.7.4. Cost effectiveness analysis of a birth with complications
5.7.4.1. Introduction
The second objective sought to calculate the cost of a birth in which a complication
necessitating temporary or permanent transfer to the CLU arises. There are a wide
range of possible reasons why a mother would require transfer to the CLU and the
resource implications of these interventions are equally wide ranging. For example,
antepartum bleeding may require minimal resources, or theatre resources and an
inpatient stay, depending on the severity. Additionally, a woman developing any
specific complication would receive identical treatment whether she was
randomised to the MLU or the CLU. Therefore, the possibility of conducting a micro
costing of all the possible permutations where complications arise is both unfeasible
and unwarranted.
The preferred approach was, firstly, to cost any statistically significant variances
identified in the MidU study between a normal birth in the MLU and one requiring
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transfer to the CLU. Secondly, the aggregate detail of the care of those women who
experienced complications requiring transfer to the CLU was examined in the main
study report (sections 4.3.3., 4.4.1., and 4.5.2.). The first stage resulted in
calculations of the incremental cost of a birth requiring temporary transfer and of a
birth requiring permanent transfer. The second phase identified any significant
events, such as a caesarean section, which have resource implications over and
above the costs of a normal birth.
The control group selected with which to compare temporary or permanent transfer
was a normal birth in the MLU. There was no reason to compare the cost of transfer
between the MLU and CLU because the mothers in both these streams should
receive identical treatment for any given complication. The possibility that mothers
who develop complications whilst randomised to the MLU have an additional
assessment by a midwife there prior to being transferred to the CLU was
investigated. However, the midwifery researchers and managers believed that there
was no duplication of assessment, as any assessment performed in the midwifery
unit informed the CLU’s staff.
5.7.4.2. Cost of a birth requiring temporary transfer to the CLU
There were 63 separate reasons identified for temporary transfer to the CLU in the
antenatal period, 19 in the intrapartum period and 9 postnatally. These included
issues with fetal growth and reduced movements, induction of labour, slow progress
in labour, antepartum bleeding, anaemia and urinary tract infections. The
incremental cost of a birth requiring temporary transfer to the CLU over and above
the cost of a normal birth in the MLU is €160.45 (Table 69).
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Table 69 Increased cost in the midwifery led unit of a birth requiring
temporary transfer to the CLU
Variable
description

MLU
mean
resource
use per
birth with
temp.
transfer
6.56

MLU
mean
resource
use per
normal
birth

Cost
components

MLU cost
with
temp.
transfer

MLU
normal
cost

6.62

38.15

38.50

Antenatal
visit to CLU
(MLU
women)

1.56

0.40

25.33

6.50

No of
ultrasound
scans

2.07

1.29

16.05

10.00

No of
antepartum
cardiotocographs

2.50

0.24

19.38

1.86

No. of
biophysical
profiles

0.09

0.00

0.70

0.00

Induction:
Prostaglandins
Induction:
Amniotomy
Induction:
Oxytocin
Acceleration
Oxytocin
Nitrous oxide

0.14

0.00

15 minutes
average
duration of visit
to 1 midwife &
negligible non
pay costs
15 minutes
average
duration of visit
to 1 midwife & 1
registrar/SHO &
negligible non
pay costs
1 Sonographer
or midwife (20
mins) –
negligible non
pay cost
1 midwife
performs CTG
(20 mins) in
OLOL –
negligible non
pay cost
1 midwife
performs profile
(20 mins) in
OLOL –
negligible non
pay
Negligible
resource use

0.11

0.00

0.11

0.00

0.17

0.00

0.76

0.69

Antenatal
visit to MLU
(MLU
women)

Negligible
resource use
Negligible
resource use
Negligible
resource use
Negligible
resource use
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Table 69 (cont.) Increased cost in the midwifery led unit of a birth
requiring temporary transfer to the CLU
Variable
description

MLU
mean
resource
use per
birth with
temp.
transfer
0.34

MLU
mean
resource
use per
normal
birth

Cost
components

0.21

Pudendal
Block
Spinal
anaesthetic

0.00

0.00

0.07

0.00

General
anaesthetic

0.01

0.00

Epidural

0.20

0.00

TENS

0.18

0.16

Hydrotherapy
Length of
postnatal
hospital stay

0.25

0.45

2.52

1.82

Negligible
resource use
Negligible
resource use
Anaesthetist 30
mins & drug
costs
Anaesthetist 30
mins & drug
costs
Anaesthetist 30
mins & drug
costs
Negligible
resource use
Negligible
resource use
Average cost
per bed per day
in OLOL
postnatal dept

Pethidine

Average cost per birth
Incremental cost/ (saving) of birth in MLU requiring
temporary transfer to CLU

MLU cost
with
temp.
transfer

MLU
normal
cost

5.97

0.00

17.05

0.00

340.84

246.16

463.47
160.45

303.02

5.7.4.3. Cost of a birth requiring permanent transfer to the consultant-led unit
There were 64 separate reasons identified for permanent transfer to the CLU in the
antenatal period, 21 in the intrapartum period and 7 postnatally. These included all
the above reasons, slow progress or fetal distress requiring emergency Caesarean
section, evacuation of retained products of conception and aftercare following
postpartum haemorrhage. The incremental cost of permanent transfer to the CLU
calculated is €276.58 or 89% higher than a normal birth in the MLU (Table 70). This
is to be expected as the reasons for permanent transfer are more resource
intensive and involve more instances of antenatal admission.
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Antenatal admissions occurred infrequently in the ‘normal birth’ group, were for
short periods only and were usually confined to the provision of ‘house space’ for
women in early labour who did not wish to go home but who did not need staff care
or monitoring either. The average length of admission in a normal birth in the MLU
was 0.87 (SD 1.185) and in birth requiring permanent transfer to the CLU is 2.08
(SD 3.451). This time was not included in the calculation of the increased cost of a
birth requiring permanent transfer to the CLU but, when calculated at the average
cost of an antenatal bed day in OLOL, would increase expenditure over and above
the cost of a normal birth in the MLU by €1,005.

Table 70 Increased cost in the midwifery led unit of a birth requiring
permanent transfer to the consultant-led unit.
Variable
description

MLU mean
resource
use per
birth with
permanent
transfer
5.58

MLU
mean
resource
use per
normal
birth
6.62

Antenatal
visit to CLU
(MLU
women)

2.17

0.40

No of ultrasound scans

2.29

1.29

No of
antepartum
CTGs
No. of
biophysical
profiles
Induction:
Prostaglandins

3.51

0.24

0.17

0.00

0.25

0.00

Antenatal
visit to MLU
(MLU
women)

Cost
components

MLU cost
with
perm.
transfer

MLU
normal
cost

15 minutes
average
duration of visit
to 1 midwife &
negligible non
pay costs
15 mins
average
duration of visit
to 1 midwife & 1
registrar/SHO &
negligible non
pay costs
1 sonographer
or midwife (20
mins) –
negligible non
pay cost
1 midwife (20
mins) negligible
non pay cost
1 midwife (20
mins) negligible
non pay cost
Negligible
resource use

32.45

38.50

35.24

6.50

17.76

10.00

27.22

1.86

1.32

0.00
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Table 70 (cont.) Increased cost in the midwifery led unit of a birth
requiring permanent transfer to the consultant-led unit.
Variable
description

MLU
mean
resource
use per
birth with
permane
nt
transfer
0.22

MLU
mean
resource
use per
normal
birth

Cost
components

0.00

0.16

0.00

0.33

0.00

0.73

0.69

Pethidine

0.39

0.21

Pudendal
block
Spinal
anaesthetic

0.00

0.00

0.15

0.00

General
anaesthetic
Epidural

0.04

0.00

0.33

0.00

TENS

0.15

0.16

Negligible
resource use
Negligible
resource use
Negligible
resource use
Negligible
resource use
Negligible
resource use
Negligible
resource use
Anaesthetist 30
mins. & drug
costs
Anaesthetist 30
mins & drug costs
Anaesthetist 30
mins. & drug
costs
Negligible
resource use
Negligible
resource use
Average cost per
bed day in OLOL
dept

Induction:
Amniotomy
Induction:
Oxytocin
Acceleration
Oxytocin
Nitrous oxide

Hydro0.11
0.45
therapy
Length of
3.14
1.82
postnatal
hospital stay
Average cost per birth
Incremental cost/(saving) of birth in MLU
requiring permanent transfer to CLU

MLU cost
with
perm.
transfer

MLU
normal
cost

12.79

0.00

28.13

0.00

424.70

246.16

579.59
276.58

303.01

Three mothers randomised to the MLU did require extensive theatre resources for
repair of perineal trauma, a manual removal of placenta and evacuation of retained
products of conception. However, the most frequent event requiring permanent
transfer to the CLU was for a Caesarean section (CS). In most cases, again from a
costing perspective and not a clinical one, the resources used in any CS are similar
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with a distinction only between an emergency or elective one. The incremental cost,
over and above the cost of a normal birth, of an elective and emergency CS are
€467 and €908 respectively (Table 71). There were some differences between
OLOL and CGH in the grade and quantity of staff present at a CS and the figures in
the costing are the best estimation of a normal situation. No attempt was made at
this stage to quantify the non pay costs, in particular drugs, used in the CS due to
the variety of different circumstances that may arise.
Table 71 Incremental cost of an elective and emergency caesarean
section
Grade of Staff

Combination of
obstetrician,
registrar or SHO
Anaesthetist
Paediatrician
Midwives
Theatre staff
nurses
Special care
nurse
Recovery nurse

Duration

90
minutes
90
minutes
90
minutes
30
minutes
90
minutes
90
minutes
30
minutes

Staff required

Cost €

Elective
Caesarean
section
2

Emergency
Caesarean
section
125.00 3

328.00

1

203.00 1

203.00

0.00

1

203.00

2

23.00

2

23.00

3

105.00 3

105.00

0.00

1

35.00

12.00

1

12.00

1

Pay cost per
caesarean section

467.00

Staff numbers

Cost €

908.00

5.7.5. Comparison of main MLU and CLU costs on an ‘intention to
treat’ basis
A comparison of the major differential costs, taken from the main study findings, is
presented in Table 72. For simplicity, some interventions or events that are equal in
both groups or have minimal resource costs, such as augmentation of labour by
artificial rupture of membranes, use of nitrous oxide, pethidine, pudendal or spinal
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analgesia, and length of second and third stages of labour, are omitted. The
number of women requiring perineal repair was approximately the same in both
groups. However, 90-95% of repairs in the CLU in OLOL (and all in CGH) are done
by registrars, whereas in the MLUs they are virtually all done by midwives.
Assuming an overall, conservative, rate of 92% of all CLU repairs and 5% of all
MLU repairs done by registrars, the labour costs have been included for each
group, at an average of 15 minutes of registrar’s time per repair. The registrar’s
time only has been counted as, in the CLU there would have to be a midwife there
supporting the woman while the registrar is suturing, which is equivalent to the
midwives’ time spent suturing in the MLU.
Similarly, for augmentation of labour using oxytocin infusion, approximately 50% of
all intra-venous lines would be sited by a doctor and 50% by the midwives. As the
midwife’s time is accounted for in the costs of caring for the woman in the first stage
of labour, only the registrar’s time is costed in Table 72, at 50% of the total
workload. With regard to postnatal visits in the home, approximately 450 women in
the MLU group had an average of 2.04 postnatal visits each. When these visits are
averaged over the total MLU group, it equates to 0.84 visits per woman. As each of
the 450 women needs one fewer visit from the public health nurse, those visits
averaged over the total MLU group results in a saving of 0.41 visits per woman.
The average cost of care of a woman in the MLU is €332.80 cheaper than the
average cost of care in the CLU (Table 72). Given a through-put of 1,000 women
per year in a typical MLU, the savings would be in the order of €332,800. It should
be noted that this is not the cost of funding a MLU. The CEA presented here
analyses the incremental cost of one alternative (MLU) versus another (CLU), and
does not include costs that are assumed to be equal between units, such as
support costs, salaries for maternity care assistants etc, nor does it include items
such as care in the second stage of labour, as lengths were equal in both groups. It
examines the opportunity cost (the cost of the next best alternative foregone) of one
alternative versus another. The actual funding cost for a MLU should be calculated
as the staffing required (midwives, maternity care assistants, support) in order
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safely to assist the birth of 1,000 women using optimum midwife to birth ratios. This
will be a far higher cost, although still €332.80 less per woman than in the CLU.

Table 72 Cost of care per woman in MLU and CLU
Cost
MLU
(Euro)
(n=1095)
Mean
per
woman (SD)
Antenatal visit
to MLU
Antenatal visit
to CLU
(MLU women)
Consultant role
in overseeing
antenatal visit
in CLU
Antenatal visit
to CLU
Consultant role
in overseeing
antenatal visit
in CLU
Midwife home
visits after birth
in MLU
Average
saving in visits
by Public
Health Nurse
as a result of
midwife’s visits
No. of perineal
repairs (%)
No of
ultrasound
scans (%)
No of
antepartum
CTGs (%)
No. of
biophysical
profiles (%)

CLU
Cost
(n=549)
(Euro)
Mean per
woman
(SD)

Difference

6.00 (2.40)
1.60 (1.93)

34.89
25.98

(34.89)
(25.98)

1.60 (1.93)

16.23

(16.23)

Average of
0.84 postnatal
visits to
mothers
Saving on
average 0.41
public health
nurse visits

6.49 (2.12)

105.39

105.39

6.49 (2.12)

65.82

65.82

29.65

(29.65)

(14.47)

14.47

350 (46.3)

0.24

170 (46.5)

4.44

4.20

1.98 (1.37)

15.35

2.50 (1.76)

19.38

4.03

2.38 (3.60)

18.45

3.39 (3.78)

26.28

7.83

0.10 (0.41)

0.78

0.16 (0.52)

1.24

0.46
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Table 72 (cont.) Cost of care per woman in MLU and CLU
MLU
(n=1095)
Mean per
woman (SD)
Length of
antenatal stay
in days
Induction of
labour (10 mins
registrar time)
(%)
Augmentation
with oxytocin
(10 mins
registrar time,
IV set, fluids
and drugs) (%)
Epidural
(%)
Length of 1st
stage of labour
in hour:min
Length of
postnatal stay in
days
Elective
Caesarean
section (%)
Emergency
Caesarean
section (%)
Instrumental
birth (%) (30
mins of registrar
time, equipment
costs)
No. of carers in
labour (%)
(extra at
midwife rate for
1 hour at birth)
Paediatrician at
birth (%) (average 15 minutes)
Length of
neonatal stay in
days
Total

Cost
(Euro)

CLU
(n=549)
Mean per
woman (SD)

Cost
(Euro)

Difference

1.58 (2.80)
248 (23.37)

1312.84
1.62

1.86 (2.89)
138 (25.99)

1545.5
1.81

232.66
0.19

208 (20)

0.69

143 (27)

0.94

0.24

202 (19.07)

16.20

132 (25.00)

21.31

5.11

4:05 (3:09)
2.61 (1.39)

94.98
353.01

3:13 (2:17)
2.71 (1.29)

74.82
366.54

(20.16)
13.53

35 (3.31)

15.47

25 (4.70)

21.97

06.50

126 (11.91)
138 (12.6)

108.14
2.63

60 (11.28)
80 (14.6 )

102.42
3.04

(5.72)
0.41

4.90 (3.22)

67.46

5.17 (3.07)

73.74

6.28

0.36 (0.48)

12.17

0.39 (0.49)

13.18

1.01

3.20 (4.96)

432.81

3.18 (4.68)

430.11

(2.70)

2877.93

332.80

2545.13
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5.7.6. Corroboration of results
A number of views to corroborate the results of this evaluation were examined.
Henderson et al (2001) found the cost of a vaginal birth to vary from £37 to £1,350
and a caesarean section cost between £69 and £2,755. These estimates vary
widely and the authors commented that correct guidelines for economic evaluation
were not applied in most cases (Henderson et al, 2001). The cost of the MLU per
OLOL’s management accounts for 2005, inflated to 2009 figures, was available.
This unit was not operating at its recommended capacity as per the capital report;
however, if the cost per birth of this unit is calculated based on the recommended
capacity of 850 births, a cost of €730 per birth is arrived at. Whilst this may not be a
totally accurate estimate of the cost of the midwifery unit it allows a comparison to
the final cost of a normal birth as calculated by this evaluation (Table 73).

Table 73 Incremental cost of various levels of birth in the midwifery- led
and consultant-led units
Objective 1
Cost of a normal birth
Ref
MLU
CLU
Average
Average
cost €
cost €
Table 574.30
631.64
68

Cost per normal birth
% Incremental cost of CLU
over MLU

Incremental cost of a birth
requiring temporary
transfer to the CLU
Incremental cost of a birth
requiring permanent
transfer to the CLU
Incremental cost of an
elective C. section
Incremental cost of an
emergency C. section

Intention to Treat

Incremental cost
of CLU over MLU
57.34
10%

Objective 2
MLU incremental cost €
Table 160.45
69
Table 276.58
70

Table 467.00
71
Table 908.00
71
Objective 3
Cost on an ‘Intention to Treat’ basis
Table 2545.13
2877.93
72
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5.7.7. Sensitivity analyses
The cost of a normal birth in the MLU, at €574.30 is €57.34 (10%) lower than in the
CLU and the cost of any birth on an ‘intention to treat’ basis, at €2,545.13, is
€332.80 (12%) lower than in the CLU. The analysis shown in Table 74 indicates
that 63% of the variance in a normal birth is caused by 6 elements. The major
components of the calculation of the cost of a normal birth are the resources
consumed in achieving a normal birth from antenatal booking to delivery and the
significant variances as a result of the different modes of care.
The antenatal visit is a major cause of variance between the units because the CLU
woman is seen by a midwife and registrar or senior house officer and overseen by a
consultant whereas in the MLU only a midwife is involved. The average duration of
antenatal visits in either unit has been estimated at 15 minutes. Therefore if, for
instance, duration of antenatal visit in the CLU was varied by just 5 minutes either
way it would result in the total variance between the units decreasing or increasing
by 50%. However, it would be difficult to calculate exact durations of antenatal visits
in the units without a detailed study. Moreover, it is possible that differences in
length of visit, if any, may be due to lack of efficiency in one or other of the units
rather than clinical reasons. Additionally, the assumption might be that if one unit
decreased its duration of visit the other might also in order to become more efficient.
Also, it is assumed that the consultant’s time spent overseeing an antenatal clinic is
equally spread between all mothers. It may be that, following the initial antenatal
booking, the consultant’s time in a clinic is devoted more to women anticipated to
have complications. If the consultant’s time in the antenatal clinic was reduced to
just the first visit, the variance between the units would reduce to almost zero.
The projected optimum postnatal length of stay following a normal birth in the MLU
was 6 to 24 hours, but is actually an average of 1.82 days. However, the study data
are only accurate to the nearest day and, additionally, the clinical discharge may be
earlier than the mother’s actual physical exit. In general, women who gave birth in
the evening and who went home 6 hours later (or, more usually, 10 -12 hours later
in order to avoid discharges in the night) were documented as having had a stay of
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2 days. Although this also occurred in the CLU, it happened after an intended stay
of 2 days, not 1 day, so the proportional error was greater in the MLU than in the
CLU. The issue of mothers being physically discharged at a different time than
recorded is also likely to be the same in both units. The study does indicate a 12%
shorter length of stay in the MLU. If the policy of discharge between 6 to 24 hours
was achieved and MLU length of stay reduced to 1 day (or discharges were
measured in hours, not days) the total variance would increase from €57.34 to €188
in favour of MLU for a normal birth. It is possible that the CLU could also reduce its
length of stay but the policy of early discharge in the MLU is accompanied by an
average of 2.04 postnatal home visits by midwives; therefore, the CLU could not
significantly reduce its length of stay without the same additional increase in costs in
midwifery visits. In regard to the midwifery home visits in the MLU, it is conceivable
that a shorter length of stay might result in an increase in the number of home visits.
An increase of 1 additional postnatal visit to mothers randomised to the MLU would
result in a €35.30 decrease in the variance between the units.
The additional administration in the MLU by the clinical nurse manager is estimated
at 50% of her time. It is possible that the equivalent administration in the CLU is
undertaken at a more global obstetric department level and a portion of this time
should be allocated to the CLU. If the administration estimate was reduced to 25% it
would increase the variance by €18.13. The variance in cost caused by differential
usage of CTGs and epidurals in the units are probably as result of the different
modes of care and therefore are an accurate reflection.
Taking into account the above analysis and leaving aside capital costs for the
moment, a realistic scenario (Table 74) could be constructed to test the sensitivity of
the variables to change. The scenario assumes that the consultant’s involvement in
the antenatal visit is reduced to the initial booking visit only and the clinical midwifery
manager’s increased involvement in administration is only 25% rather than 50% of
her time. Additionally, it assumes that the MLU length of stay is reduced to the
optimum 1 day. Under this scenario the number of postnatal visits to MLU mothers
at home would possibly need to increase from an average of 2.04 to 3.5, resulting in
an increase in the variance in favour of the MLU by €38.12.
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Other variances
Total cost per normal birth
Increase/(decrease) in variance as
result of scenario 1
Scenario 1: mean
increase/(decrease) in cost in CLU

208.31
574.30

181.54
631.64

6.82
33.81

1.86
246.16

8.68
279.97

35.30

(35.30)

Average saving in visits by Public
Health Nurse as a result of midwife’s
postnatal visit
No. of antepartum cardiotocographs
Length of postnatal hospital stay
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(26.77)
(57.34)

(72.01)

72.01

Midwife visits after birth in MLU

(36.26)

116.45

Mean
increase/(decrease) in
CLU

36.26

Cost of a normal birth
MLU cost CLU cost
per
per normal
normal
birth
birth
44.99
161.44

Role of CNM12 in admin in MLU

Antenatal visit to MLU

Variable description

Table 74 Scenario analysis of major variances in normal birth
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38.12
95.46

1+2

127.24

1
2

Reduce MLU stay to
1 day

(52.95)

18.13

(54.30)

Scenario
increase/(decrease) in
variance

Scenario 1

Reduce consultant’s
commitment to first
visit only
Reduce admin to
25%
Increase to 3.5 visits
from 2.04

Scenario
description

In regard to capital costs of building the MLU it is clear that the major issue, from
the perspective of the HSE-NE, is whether the unit is built in a new hospital or a
redevelopment of an existing site. If there is a new hospital being built with
proposed obstetric facilities including a MLU then the capital cost of both units is
relevant to the evaluation. If, however, a MLU is being built additionally to an
existing obstetric unit then the costs of the existing unit are irrelevant and only the
cost of building the MLU are included in the evaluation. This evaluation assumes
that in most cases the MLU will be additional to the existing obstetric facilities.
However, a number of scenarios could be envisaged in regard to the calculation
of capital costs. If the lower CGH costs were used, an increase in the variance
favourable to the MLU of 24% would result. It would require the discount rate to
increase from 5% to 12% and the depreciation period to decrease from 50 years
to 20 years for the variance of €57.34 between the two units to decrease to zero. It
is probably more realistic to leave the original calculation, where the rate is more
closely linked to the literature.
This analysis indicates that the MLU is €57.34 less costly per normal delivery than
the CLU. Additionally, when the data are analysed on the basis of ‘intention to
treat’ the difference is €353.63 in favour of the MLU. The conclusion is that the
MLU is a cost effective alternative method of delivering maternity services for
healthy women without risk factors for labour and delivery.

5.8. Limitations and further research required
These findings are based on the clinical outcome data provided by the MidU
project. Initially, at the start of the study, the MLUs were operating at less than
their full service capacity and staff numbers were not always at full complement
throughout the study period. Length of postnatal stay and the number and
duration of antenatal visits may not, therefore, be at their optimal level. This
situation can lead to midwives from the MLU being transferred to other maternity
department duties because of workload pressures elsewhere in the hospitals,
which has implications for midwives receiving the required expertise and having
sufficient caseload to implement the midwifery-led model of care. The impact of
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these issues on the long term costs and benefits of the units would need to be
examined further.
Similarly, additional midwives were employed to open the MLUs in the hospitals.
The approach adopted in this evaluation was to undertake an incremental costing
of an episode of care in the two alternatives. This was on the basis that any
increase in numbers to open the midwifery unit could not be separated from the
obstetric department’s ongoing requirement for additional staff due to workload
and demographic pressures. Under conditions of maximum efficiency in the units
and because there is only a finite number of births, growth in the numbers of
midwives to open the MLU should normally be offset by a decrease in the number
of midwives required in the CLU. This assumption would need to be tested further.
The issues surrounding the supply and training of such staff, already in short
supply, and the logistics of how their role in separate units to manage low risk and
high risk women could be handled needs to be evaluated further.
The MLU provides an alternative method of delivering part of the maternity service
in the region. Therefore there should be resource savings in terms of delivering a
similar service for women without risk factors in the CLU. The impact of these
savings in terms of redirecting scarce medical and midwifery resources to be used
for more complex gynaecological and obstetrical cases needs to be examined.
This examination would also need to take into account possible efficiencies
achievable in the CLU as a result of the opening of the MLUs. Whether it is
possible to alter modes of practice operated in the CLUs, for example the use of
ultrasound scans, to achieve a more cost effective result would need to be
examined.
The validity of the methods used to answer objective 2 of this evaluation needs to
be justified. The preferred approach used in this study was to use the cost of a
normal birth in the MLU as a base with which to compare the incremental cost of
temporary or permanent transfer to the CLU. This was on the basis that, whether
randomised to the consultant-led or midwife-led units, a mother who develops
complications receives the exact same treatment in the CLU. Additionally, the
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incremental costs associated with significant events, such as a caesarean section,
were also established. The ‘intention to treat’ analysis provided an overall estimate
of the cost of care in each unit. Future studies will need to investigate the area of
antenatal care provided by GPs and in the community, and examine the
alternatives from a societal viewpoint. This would involve examining the indirect
costs and benefits, such as family help during labour, as a result of the different
modes of care in use.
The impact at the neonatal stage of any variations between the models of care
was not included in this economic evaluation, apart from costing length of
neonatal stay. Finally, the subject of possible long term costs arising from issues
such as developmental delay, which may have costly consequences on the use of
social and medical services in the long term, needs to be examined.
The MidU study data collection methods were not initially designed for an
economic evaluation. If patient specific economic data could be collected in
addition to the clinical data it would enable some of the limitations identified to be
overcome and additionally allow a more comprehensive evaluation to be
undertaken. However, care would need to be taken to ensure that issues of bias
and fear of disclosing financial data were dealt with first.

5.9. Recommendation
It is recommended that a more detailed economic evaluation of the MidU study
should be undertaken using a cost benefit analysis (CBA) approach, which
involves modelling the impact of fuller implementation of the midwifery led
services. This will require an analysis of the intangible benefits of the new units,
such as the strength of women’s preferences for different modes of care, and a
review of the impact of resource savings in the consultant units on other obstetric
services. ACBA is the fullest measurement of a programme because it is based
on welfare economic principles, i.e. the benefit valued by consumer, and therefore
is consistent with the societal viewpoint. Discrete choice experiments (DCE) can
be used within a CBA approach to analyse the constituent parts of a programme
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by asking subjects to make hypothetical choices about the programme’s
attributes. These data, if they include price information, can then be used to
estimate willingness to pay (WTP). In the case of the MidU study, issues such as
continuity of carer, the homeliness of the setting and one to one care provided in
the MLU are attributes that can be subjected to such analysis.
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Chapter Six – Discussion and recommendations

6.1. Introduction
The main outcomes of the MidU study are discussed in the first part of this
chapter, with explanations or suggestions as to how or why these results
might have occurred. Reference is made to findings from other relevant
international research and to key reports that have a bearing on maternity
care in Ireland. It should be remembered when reading this discussion, that
the analyses of MidU are based on the principle of “intention to treat”, that is,
that women randomly allocated to MLU who required transfer to CLU care at
any stage are still included in the MLU group when results are presented.
Transfer to CLU represents ‘real life’ for some women who will begin care in
MLU when they are ‘low risk’ but then develop a complication, and are
transferred for obstetric care. This makes the intention to treat analysis the
best way to answer the question of what happens to ‘low risk’ women if they
begin their maternity care in a MLU.
The results of the MidU study are discussed in the second part of this chapter
in relation to specially updated summaries of the international literature. In
particular, attention is focussed on the recent Cochrane review (Hatem et al
2008), which drew together all the randomised trials of midwifery models of
care and combines their results in a series of meta-analyses to give an overall
view of how MidU compares with all other high-quality trials, across the world,
involving midwifery-led care. A final summary and conclusion section leads on
to the recommendations made for the improvement of maternity care in the
HSE-NE region.
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6.2. Primary outcomes
6.2.1. Overview
The key overall finding from MidU is that, for the majority of outcomes, there is
no significant difference between MLU and CLU care. The two primary
outcomes to show a significant difference were continuous electronic fetal
monitoring and augmentation of labour, both of which were less common in
MLU.
6.2.2. Continuous electronic fetal monitoring
Thirty-eight percent of women allocated to the MLUs had continuous
electronic fetal monitoring (EFM) compared with 59% in the CLUs.
Conversely, intermittent auscultation of the fetal heart (IA) using a Pinard’s
stethoscope was used in the care of 45% of women in the MLUs, compared
with 14% of women in the CLU. These differences are clinically as well as
statistically significant. IA uses no elaborate equipment, increases physical
and emotional contact with women and has virtually no cost. Conversely, the
high false positive detection of fetal hypoxia with electronic fetal monitoring,
and the fact that the use of EFM is increasing, may be one factor causing the
rise in Caesarean section rate (Farah et al., 2003).
If EFM improved outcomes for babies, then such high usage would be
understandable; however, it does not appear to, either in MidU or in the world
literature. Neonatal outcomes in the MidU study showed that 27% of babies
born to women in the MLU group transferred at birth or in the early neonatal
period to paediatric care, compared with 28% in the CLU group. The main
reasons for transfer, in both groups, were for review following birth by
Caesarean section, ventouse or forceps, septic screening due to prolonged
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rupture of membranes or infection detected in the mother, prematurity and
breathing difficulties.
No differences were found in rates of babies with Apgar scores less than 8
(1.51% in CLU and 0.95% in MLU), or in type or frequency of neonatal
resuscitation required. Facial oxygen was administered to 12%, and bag and
mask resuscitation was required by 2% of babies, in both groups. No
difference was seen in rates of admission to the special care baby unit (12%
of MLU babies and 11% of CLU babies) or in neonatal deaths (0.27% in the
MLU group and 0.36% in the CLU). In the satisfaction survey, no difference
was seen in women’s views on the type of fetal monitoring they received, with
83% in the MLU expressing themselves happy or very happy with it,
compared with 77% in the CLU.
Given the above findings, it can be presumed that the higher rates of EFM in
the CLU are not preventing complications in the fetus or neonate, are not
increasing maternal satisfaction, and are therefore unnecessary in low risk
women. Other studies have shown that the predictive ability of abnormalities
detected by EFM to identify fetal metabolic acidosis and hypoxic-ischemic
encephalopathy is low (Larma et al., 2007). The Cochrane review of
continuous cardiotocography (CTG) as a form of electronic fetal monitoring
(EFM) for fetal assessment during labour found that, in 12 trials involving more
than 37,000 women, EFM was associated with a significant increase in rates
of Caesarean section and instrumental births with no difference shown in rates
of cerebral palsy or neonatal mortality. EFM was, however, associated with a
reduction in neonatal seizures (Alfirevic et al., 2006). It is not clear why the
lower use of EFM in MLU care in the MidU study has not been accompanied
by a significant decrease in CS rates in this group.
A national self-report questionnaire survey of all 22 units in Ireland found that
96% of units (n=21) performed an admission CTG on all women, despite the
published evidence of no benefit, and 36% (n=8) routinely used continuous
EFM during labour for women who were at ‘low risk’ for complications in
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labour (Devane et al., 2007a). An ongoing study in three centres in Ireland
(the ADCAR trial) will definitively show whether or not IA or EFM during labour
ward admission is likely to be the best form of care for women at low risk to
complications in labour.
6.2.3. Augmentation of labour
The rate of augmentation (or acceleration) of labour was 49% in the CLU and
34% in the MLU, a significant difference both statistically and clinically.
Augmentation can be either physical, through artificial rupture of membranes
(ARM), or chemical, through the use of oxytocin infusion after the membranes
have been ruptured either spontaneously or artificially. Artificial rupture of
membranes was performed for 21% of women in the MLU group and 32% in
the CLU group. An oxytocin infusion was used to accelerate the labour of 208
women (20%) allocated to MLU care and 143 women (27%) in the CLUs.
Rates of augmentation in women who were transferred to CLU care
antenatally (43%) and intrapartum (61%) were both higher than the MLU
norm. It is understandable that women who were transferred in labour might
have a higher rate of labour acceleration, because many were transferred for
slow progress or other reasons, such as meconium in the liquor, which would
require an expedited birth. However, there would appear to be no clear
rationale as to why women transferred during the antenatal period would need
such a high rate of augmentation. Many of them were transferred for induction
of labour, and it is possible that, having induced labour initially with
prostaglandins or ARM, clinicians would then observe these women more
closely and would not be inclined to permit labour to progress at less than the
perceived norm of 1 cm cervical dilatation per hour. Whatever the reason,
such high levels of acceleration of labour in the CLUs do not appear to confer
any benefits to the fetus or neonate.
Active management of labour was introduced in the 1970s in Ireland to
prevent prolonged labour in primigravida and as a cost-saving measure in a
time of increasing birth rates, which resulted in a saving of 60% on costs for
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each birth (O’Driscoll, 1972). The Cochrane review on routine amniotomy
recommends that it should not be used for normally progressing or prolonged
labours as it showed no shortening of labour and a possible increase in
Caesarean section (Smyth et al., 2007). A review on the active management
‘package of care’ found that it was associated with a small decrease in
Caesarean section rate, but that it was ‘highly prescriptive and interventional’
and might not be acceptable to women (Brown et al., 2008).
Although no specific question regarding acceleration of labour was asked in
the satisfaction survey in the MidU study, the fact that there was no difference
seen in mean scores between the two groups for the performance of the two
statements “Overall, I am satisfied with the care I received during labour” and
“I was supported by staff during my labour and the birth of my baby” seems to
illustrate similar satisfaction with labour events in the two groups.
A more recent review on the use of early amniotomy and early oxytocin for
delay in the first stage of spontaneous labour compared with routine care
found that early intervention was associated with a modest reduction in
Caesarean section rates but there was insufficient evidence on outcomes of
maternal or neonatal health (Wei et al., 2009). The NICE11 guidelines on care
in labour, which are based on their own systematic review of relevant
research, state that “the high level of routine interventions associated with
active management of labour do not justify its use” (National Collaborating
Centre for Women’s and Children’s Health (NCCWCH), 2007:152). The high
usage rate of oxytocin infusion is of particular concern, given a recent study
which found an association between oxytocin infusion and decreased
breastfeeding rates (Jordan et al., 2009).

11

The National Institute for Health and Clinical Excellence (NICE) is an independent
organisation in the UK responsible for providing national guidance on promoting good health
and preventing and treating ill health. The National Collaborating Centre for Women’s and
Children’s Health (NCCWCH) is funded by NICE to produce evidence-based guidelines to
support excellence in clinical care.
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6.3. Secondary outcomes – antenatal period
6.3.1. Antenatal tests of fetal well-being
Other outcomes that showed a difference between the two types of care were,
in the MLUs, fewer ultrasound scans, antenatal cardiotocographs, and
biophysical profiles. The majority of women in the MLUs had either none or
one USS (44%) compared with 35% in the CLUs; and 10% of women in the
MLUs had 4 or more USSs, compared with 23% of those attending the CLU.
Thirty-four percent of women in the MLUs had no antenatal CTGs performed,
compared with 7% of those attending the CLUs. The vast majority of women
in both groups did not have biophysical profiles conducted, 92% in the MLUs
compared with 89% of women in the CLUs.
These three types of monitoring are expensive in staff time and equipment.
Expenditure of scarce resources is acceptable if a health benefit can be
shown but, as described above, no differences in fetal or neonatal outcomes
were seen between the MLU and the CLU groups. Therefore, the increased
use of such tests in the CLUs could be seen as excessive. In particular, the
over-use of CTGs is regrettable as women undergoing routine CTG have
been shown to have increased anxiety levels (Mancuso et al., 2008).
6.3.2. Antenatal hospital stays
Women in the CLU group of the study had longer antenatal stays in hospital,
averaging 0.28 of a day across the whole trial, or almost 7 hours longer on
average. In particular, the length of the admission immediately preceding
labour was, on average, 3 hours longer for women in the CLU group. The
reason for this difference is unknown but, as it has significant resource
implications, it should be investigated further. Overnight stays also increase
stress for women and one study has demonstrated that women having
traditional in-hospital stays as opposed to day care experienced more anxiety
and there was more disruption for their families (Stainton et al., 2006).
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6.3.3. Antenatal transfers to CLU care
Although the number of transfers was not regarded as an outcome, as it
occurs only in the MLU group, it is important to note that the proportion of
women transferring to CLU care is higher than that reported in the literature.
Almost half of the women (45%) transferred permanently to CLU care in the
antenatal period, compared with quoted rates of 24% in other UK centres
(Saunders et al., 2000). The permanent transfer rates of 13% intrapartum and
0.5% postnatally are approximately the same as the 12-15% and up to 8%
reported in the UK (Saunders et al., 2000). Some of the reasons for
permanent transfer such as induction of labour and premature labour should
not automatically preclude women from being transferred back to MLU care in
the postnatal period, if appropriate. Quality reviews and audits of reasons for
transfer would assist in reducing these high rates to normal levels.

6.4. Secondary outcomes – first stage of labour
6.4.1. Number of caregivers
Care in the CLUs involved a higher number of caregivers in labour, with 28%
of women in the MLU group having 1 or 2 caregivers, as opposed to 18% in
the CLU. This may be due partly to the slightly higher rates of Caesarean
section and instrumental births in the CLU (31% compared with 28% in MLU),
or to differing policies on one-to-one care. Given the results of the satisfaction
survey, which showed that more women in the MLU felt that they were with
people who cared about them during their labour and the birth (particularly for
those women who received all their care from the MLU), fewer caregivers in
labour is probably the ideal to try to achieve. Hodnett et al’s review of
continuous support in childbirth confirms that women were more satisfied with
this type of care and their chances of a spontaneous vaginal birth were
increased (Hodnett et al., 2007).
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6.4.2. Length of first stage
In the MLU group, the average length of first stage of labour was 4 hours and
5 minutes and, in the CLU group, was significantly shorter at 3 hours 13
minutes. This is probably due to the lower rate of augmentation used in the
MLUs. Although no specific question regarding length of labour was asked in
the satisfaction survey, the fact that there was no difference seen in mean
scores between the two groups for the performance of the two statements
“Overall, I am satisfied with the care I received during labour” and “I was
supported by staff during my labour and the birth of my baby” seems to
illustrate similar satisfaction with labour events in the two groups.
6.4.3. Pain relief in labour
Another important measure of satisfaction with care in labour and, indirectly,
with the actual length of labour, is women’s views on the adequacy of pain
relief. Although women frequently express a desire to have epidurals available
to them in labour (Green et al., 2003; Newry Democrat, 2006), MidU found
that when women were offered other options, fewer women in the MLU group
chose to have epidurals (19%) than did those in the CLU group (25%).
Methods of pain relief chosen instead included transcutaneous electrical nerve
stimulation (TENS) (16% in MLU compared with 12% in the CLU) and
hydrotherapy (24% in MLU compared with 3% in CLU). This is similar to the
findings of other studies of midwifery-led versus other models of care (Eide et
al., 2009; Turnbull et al., 2009). Research on pain in labour has shown that
immersion in water is an effective form of pain relief (da Silva et al., 2009) but
the effect of TENS is limited (Dowswell et al., 2009).
Despite the lower levels of epidural usage in the MLUs, women in this part of
the study expressed greater satisfaction with pain relief, with 83% expressing
themselves as ‘happy’ or ‘very happy’ with their level of pain relief, compared
with 68% in the CLU. Epidurals are an expensive intervention that may have
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significant effects on the course and outcome of labour, particularly in
increasing the risk of instrumental birth (Anim-Somuah et al., 2005) and,
possibly, Caesarean section (Brick and Layte, 2009). Women should, of
course, be able to request an epidural if they wish and no clinician would want
needlessly to prevent any woman receiving the pain relief that they desire.
However, given that women in the MLU group had a lower rate of epidural
usage, a higher rate of TENS and hydrotherapy usage and a greater
satisfaction with pain relief, it would seem sensible to try to promote the
benefits of non-pharmacological methods of pain relief that have no known
side-effects. Recent analysis of data from 48,366 healthy women involved in
the Cardiff Births Survey found that use of epidurals was associated with a
decrease in breastfeeding rates (Jordan et al., 2009), which is of concern.

6.5. Secondary outcomes – second stage of labour
6.5.1. Pushing efforts at birth
In the MLUs, there was greater use of spontaneous pushing, with 68% of
women in the MLUs using this method compared with 57% in the CLUs.
Spontaneous, open-glottis pushing has been shown to be associated with a
shorter second stage and improved Apgar scores in one study (Yildirim and
Beji, 2008). Closed-glottis pushing has been linked with adverse urodynamic
indices in postpartum women 3 months after birth (Schaffer et al., 2005).
6.5.2. Position for birth
Upright positions for birthing were used by 20% of women in MLUs compared
with 6% in CLUs. The Cochrane review on this topic recommends that women
should be encouraged to give birth in the position they find most comfortable
(Gupta et al., 2005).
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As the average length of the second stage of labour was identical in both
groups, at 41 minutes, and neonatal indices were also similar (as described
above), these differing policies do not seem to affect the outcome. Women
should therefore be encouraged to direct their own pushing efforts and to
choose the position for birth that they would prefer, which is in agreement with
the NICE guidelines (NCCWCH, 2007).

6.6. Secondary outcomes – third stage of labour
6.6.1. Physiological management of the third stage of labour
There was a significant difference in the numbers of women receiving
physiological (expectant) management of the third stage of labour (PMTSL) in
the MLUs (13%) compared with the CLUs (1 woman, 0.2%). All women who
had PMTSL had not had either induction or acceleration of labour, therefore
they had not been given any oxytocic drug in the first or second stage of
labour.
Although active management of the third stage of labour is a method of care
introduced worldwide in an attempt to reduce postpartum haemorrhage (Greer
1998), no increase in PPH was seen in the MLU group as a result of the
higher usage of physiological management, with rates of 15% in CLU and
14% in MLU, for all births combined, and 3.51% in CLU and 3.60% in MLU
when restricted to vaginal births. Similarly, retained placentae requiring
manual removal occurred in only 1% of the women attending CLU and 0.8%
of those in the MLU group.
It should be noted that only 8 women who transferred to CLU care received
PMTSL, so that the rate of PMTSL in the group of 446 women who did not
transfer from MLU care in pregnancy, first or second stages of labour was
29%, with a PPH rate of 1% and a manual removal rate of 0.2%. This
indicates that, in women who are at ‘low risk’ to complications and who do not
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receive an oxytocic drug for induction or acceleration of labour, active
management of the third stage of labour may not be necessary to prevent
excessive blood loss or retained placenta. This hypothesis requires to be
tested in the context of a randomised trial.
Similar findings have occurred in other descriptive studies across the world. In
New Zealand, 390 midwives acting as Lead Maternity Carers who are
registered with the data collection facility New Zealand Midwifery and
Maternity Providers Organisation, returned data on 10,064 births in 2004. This
was 17% of the New Zealand registered liveborn babies in that year. A study
of this database included 33,752 women who experienced a physiologically
normal labour and birth without administration of an oxytocic. Almost half of
these women (48.1%) had physiological management of the third stage with a
PPH rate of 3.7%, compared with a rate of 6.9% in those who had active
management (Midwifery and Maternity Providers Organisation, 2008).
Given these findings, it would seem appropriate that any woman having a
physiological first and second stage of labour (i.e. without added oxytocin)
should be offered the opportunity to continue with an expectant (physiological)
third stage. The recent retrospective study of data from the Cardiff Births
Survey, found that oxytocin administered to prevent haemorrhage was
associated with a decrease in breastfeeding rates (Jordan et al., 2009).

6.7. Secondary outcomes – postnatal period
6.7.1. Length of postnatal stay
A larger proportion of women in the MLU group stayed only one day (17%)
than in the CLU group (9%). This is not surprising as the MLU care policies
encouraged early discharge followed by home visits by a midwife. As women
attending the MLU gave higher ratings regarding how satisfied they were with
care after the birth, compared to those in the CLU (means of 4.45 and 4.10
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out of 5, respectively), it would appear that this model of care is preferable to
them. The economic analysis demonstrates that reducing hospital stay and
providing community midwifery care is a low-resource method of care that
could be utilised for more women. This accords with the external report on
maternity care in the Greater Dublin Area (KPMG, 2008), which recommends
the provision of midwifery care to women in the community up to the tenth
postnatal day. A number of studies in Ireland have described postnatal
services in the community as inadequate (Carroll, 1998; Murray et al., 2000)
and so an increase in community support funded, in part, by a decrease in
hospital stay might be an appropriate change to make.
6.7.2. Satisfaction with care
Six aspects of care examined in the satisfaction survey have been discussed
in earlier sections of this chapter (6.2.2., 6.2.3., 6.4.1., 6.4.2., 6.4.3., 6.7.1.), in
relation to clinical findings. Two final aspects of the satisfaction survey that
showed a statistical difference were women’s responses to the statements “I
had confidence in the staff who cared for me” and “I would recommend the
care I received to my friends”, both of which had significantly higher mean
scores from the MLU group. Women who were transferred from MLU care
were, in general, less satisfied than those who remained but more satisfied
than those allocated to CLU from the start of their maternity care. It is
probable, therefore, that when women have been transferred to CLU care they
may be more satisfied with their overall care if they can be transferred back to
the MLU at an appropriate stage.
It should be noted that, despite the differences seen in 5 of the 10 areas of
care examined, all results were very positive. For example, the mean score for
women attending the MLU regarding how satisfied they were with care after
the birth was 4.45, compared with the mean score of 4.10 in the CLU. Given
that 5 meant “performed very well” and 4 indicated “performed somewhat
well”, both scores are in the region between those two grades and both
indicate a good level of satisfaction with care.
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6.8. A comparison of MidU study results with the Cochrane
meta-analysis of studies on midwifery-led care (Hatem et al.,
2008)
6.8.1. Introduction
This section combines the primary outcome results of the MidU study with the
meta-analyses from a Cochrane review comparing midwifery-led care versus
other models of care (Hatem et al., 2008). This review included 6 studies
involving women at low risk to complications and 5 where participants were of
high, or mixed, risk. The results are discussed in relation to the high quality
studies included in that review.
6.8.2. Explanation of Cochrane meta-analysis techniques
Cochrane reviewers conduct systematic searches of the world literature, in all
languages, obtain and read all relevant research (usually randomised trials)
and, having selected those of high quality only, they combine the findings in a
meta-analysis. These analyses use the results of each study to calculate a
weighted average, depending on the number of participants in the study and
the number of outcome events (Cochrane Collaboration, 2009). The overall
result is presented verbally and in figure format, using forest plots. This plot
shows the treatment effect for the chosen outcome with labelling to show
which of the interventions being compared is favoured. In all but one of the
plots presented here, estimates to the left of the line indicate that midwiferyled care is favoured and those to the right indicate that other models of care
are favoured. In Figure 11 (initiation of breast-feeding), estimates to the left of
the line favour other models of care.
The vertical line in the centre of the plot (at scale mark 1) is the “line of no
difference”. If both interventions had the same effect, all estimates would be
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away from this line for reasons of chance alone. If the confidence interval
(shown as horizontal lines through the point estimate marks) for a study cross
this vertical line it indicates that the result of the study was not statistically
significant. Each row of text in the plot shows the study author and date, the
number of outcome events and the number of participants in each of the
intervention groups, followed by the average weighting of the study. The next
column lists the statistics used (risk ratio and 95% confidence intervals). In the
forest plot itself, a square is placed for point estimate for the study, indicating
the measurement of the effect. For example, in Figure 11, the risk ratio for the
MidU study is 0.90 and the confidence interval stretches from 0.75 to 1.08.
The wider the confidence interval for a study, the less confident one can be
about the effect observed e.g. the horizontal line for Harvey 1996 in Figure 11
shows a very wide confidence interval, so the results of this study might vary
considerably due to chance.
The pooled analysis for the results of all the studies is marked by a diamond.
The widest part in the middle is placed at the calculated best point estimate
and the width of the diamond denotes its confidence interval. As for the
individual studies, if the diamond crosses the vertical line of no difference, it
indicates that there is no statistically significant difference between the two
interventions. If the diamond is completely to one side or the other, it indicates
that the there is a statistically significant difference between the interventions
and that one is favoured over the other (Cochrane Collaboration, 2009).

6.8.3. Induction of labour
In the MidU study, induction of labour showed no difference between the two
groups. This is in accord with the findings of the Cochrane review. The
updated meta-analysis with the MidU results included is shown in Figure 11. It
can be seen that the various trials differ in their findings, with MidU and 6
other studies veering towards favouring MLU care and 4 other studies
showing a slight trend in favour of other models of care.
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Figure 11 Induction of labour – merged MidU and Cochrane results
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6.8.4. Augmentation of labour
The MidU results showed a significant difference in augmentation of labour in
favour of midwifery-led care. This is in agreement with 4 other studies, but the
remaining 6 trials showed no difference, with non-significant results in favour
of one or other types of care. Overall, the confidence interval just crosses the
line of no difference, which means the meta-analysis has not detected a
difference in this outcome (Figure 12).
6.8.5. Instrumental birth
No significant difference was seen in the rates of instrumental birth between
MLU and CLU care in the MidU study. However, these births were less
common in the MLUs, and this was also seen in 8 of the studies included in
the Cochrane review (Figure 13). One other small study
(Kenny 1994, Figure 13) showed a significant difference in favour of
midwifery-led care and one (Homer 2001, Figure 13) showed a non-significant
trend in favour of other models of care. The increased power available in the
meta-analysis leads to a significant difference in rates of instrumental birth, in
favour of midwifery-led care.
6.8.6. Postpartum haemorrhage
There was no significant difference in PPH rates between MLU and CLU care
in the MidU study, nor in the updated meta-analysis (Figure 14).
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Figure 12 Augmentation of labour – merged MidU and Cochrane results
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Figure 13 Instrumental birth – merged MidU and Cochrane results
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Figure 14 Postpartum haemorrhage – merged MidU and Cochrane results
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6.8.7. Episiotomy
The MidU study, in common with 7 other studies in the Cochrane review,
showed a non-significant reduction in episiotomies for women allocated to
midwifery-led care. Four other studies in the review showed significant
differences in favour of MLU care and one other was placed almost on the line
of no difference. The updated meta-analysis shows a significant difference in
favour of MLU care (Figure 15).
6.8.8. Apgar score less than 8 at 5 minutes
The small number of babies with an Apgar score of less than 8 at 5 minutes
makes the confidence intervals for this outcome very wide and the overall
effect, in both MidU and the updated meta-analysis, is no significant difference
between the two models of care (Figure 16).
6.8.9. Initiation of breastfeeding
The MidU study results showed a slight, non-significant favouring of CLU care
for the initiation of breastfeeding, in contrast to the significant finding of the
only other study included in this analysis in the Cochrane review, which was in
favour of MLU care. Combining their results produces a non-significant overall
estimate (Figure 17).
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Figure 15 Episiotomy – merged MidU and Cochrane results
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Figure 16 Apgar less than 8 at 5 minutes – merged MidU and Cochrane results
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Figure 17 Initiation of breastfeeding – merged MidU and Cochrane results
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6.8.10. Fetal loss before and after 24 weeks
Wide confidence intervals are in evidence again for the next two analyses
relating to fetal loss, due to the very small numbers of these events. In MidU,
the non-significant result for the outcome ‘fetal loss before 24 weeks’ favoured
CLU care, in common with one other study in the Cochrane review, but the
remainder have non-significant results in favour of MLU care. The overall
result is one of borderline statistical significance, in favour of MLU care
(Figure 18). The next forest plot, depicting the outcome ‘fetal loss after 24
weeks’, contains even fewer events and widely differing estimates from the
trials, leading to an overall result of ‘no difference’ detected (Figure 19).
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Figure 18 Fetal loss before 24 weeks – merged MidU and Cochrane results
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Figure 19 Fetal loss after 24 weeks – merged MidU and Cochrane results
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6.9. Summary and conclusion
The MidU study has shown that midwifery-led care provided in an integrated
MLU, as practised in this study, is as safe as consultant-led care, results in less
intervention, is viewed by women with greater satisfaction in some aspects of
care and is more cost-effective. These results are broadly in agreement with
those of other studies across the world, as shown by the recent Cochrane
review of relevant trials, which recommended that midwifery-led care be offered
to most women (Hatem et al., 2008).
Numerous reports in the UK have emphasised the importance of expanding
midwifery-led care and providing choice for women planning their place of birth
(PricewaterhouseCoopers LLP, 2006; NCCWCH 2007; NCT/RCM/ RCOG,
2007; RCA/RCM/RCOG/RCPCH, 2007). In the past decade in Ireland, a
number of reports have also advocated more flexibility and choice in maternity
care provision. The Kinder Report was the first of these, emphasising the need
for evidence-based care and proposing the introduction of MLUs in Cavan and
Drogheda (Kinder, 2001). The report of the Domiciliary Births Group
recommended that integrated hospital and community midwifery services
should be developed (Health Service Executive, 2004). The following year, an
assessment conducted in the HSE Eastern Region identified a need for more
midwife-led care, including midwifery-led units (Health Service Executive
Eastern Region, 2005a) and a subsequent report recommended the
introduction of community-based maternity services for women at low risk to
pregnancy complications (Health Service Executive Eastern Region, 2005b).
In a nation-wide consultation process conducted by the Institute of Obstetricians
and Gynaecologists, women expressed dissatisfaction due to lack of choice in
types of care units. The Institute’s subsequent report recommended that a
Domino service be introduced in all maternity units in Ireland (The Institute of
Obstetricians & Gynaecologists, 2006).
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The recent external report of maternity care in the Greater Dublin Area (GDA)
commissioned by the HSE and conducted by KPMG recommends that the
maternity workforce is increased in line with the ‘1 midwife to every 28 births’
ratio stated in the RCOG guidelines for obstetric units, and that the increase in
midwives be used to build a community midwifery team in the GDA (KPMG,
2008). An expansion of existing Domino, outreach and Early Transfer Home
schemes to increase the provision of antenatal care in the community is also
promoted. The report further recommends the establishment of integrated
MLUs in the three Dublin maternity hospitals and suggests that this model be
extended around Ireland (KPMG, 2008).
Associated with all these recommendations for improvement and change in
maternity care provision is the constant advice that an increased
interdisciplinary team approach to maternity care is needed (Health Service
Executive Eastern Region, 2005b; PricewaterhouseCoopers LLP, 2006;
Commission for Healthcare Audit and Inspection, 2008). A recent UK report on
maternity services, presented jointly by the four professional Colleges (Royal
College of Anaesthetists (RCA), Royal College of Midwives (RCM), Royal
College of Obstetricians and Gynaecologists (RCOG), Royal College of
Paediatrics and Child Health (RCPCH)), acknowledged the central role that
midwives play as autonomous practitioners of normal labour and birth. It also
emphasised the importance of good communication, and recommended a team
approach to maternity care, based on mutual respect and a philosophy of care
that is shared by all (RCA/RCM/ RCOG/RCPCH, 2007).
Reaction to the care provided by midwifery-led units and birth centres in the UK
from women, their families and healthcare practitioners has been positive
(Stewart et al., 2004), so it is anticipated that demand for such care will increase
in Ireland as women become familiar with the concept. A recent study in
Northern Ireland asked for women’s views on preferred place of birth for their
next baby. A scenario modeled on the preferences for future place of birth
expressed by the women predicted 24% of births taking place in midwifery-led
units and 13% at home (PricewaterhouseCoopers LLP, 2006).

245

The report of the MidU study
School of Nursing and Midwifery, Trinity College Dublin

Such high levels of home birth are unlikely in the near future in Ireland, but the
introduction or expansion of midwifery-led initiatives will improve opportunities
for choice and will decrease interventions in pregnancy, birth and the postnatal
period.
This is to be welcomed. As Enkin et al (2000: 389) wrote “… the only
justification for practices that restrict a woman’s autonomy, her freedom of
choice, and her access to her baby, would be clear evidence that these
restricted practices do more good than harm.… any interference with the natural
process of pregnancy and childbirth should also be shown to do more good
than harm. We believe that the onus of proof rests on those who wish to
advocate any intervention with either of these principles”. In agreement with that
philosophy, and in line with several Cochrane reviews advocating a decrease in
intervention in childbirth (Anim-Somuah et al., 2005; Gupta et al., 2005; Alfirevic
et al., 2006; Wei et al., 2009), it is recommended that the two existing
midwifery-led units in Cavan and Drogheda should continue to provide care,
and expand their scope, in the HSE North-Eastern region in accordance with
the model of care defined in the MidU study. The clinical model and all
guidelines, policies and procedures supporting it should be reviewed and
developed as new evidence emerges.
The following section sets out more detailed recommendations for policymakers, clinicians, educators and researchers arising from this study.

6.10. Recommendations
It is recommended that:
•

present policies leading to high levels of acceleration of labour in the
CLUs (and MLUs) should be reviewed and a strategy put in place to
decrease them, in line with the present NICE guidelines on the care of
healthy women during labour

246

The report of the MidU study
School of Nursing and Midwifery, Trinity College Dublin

•

the evidence that the increased use of EFM in the CLUs does not appear
to confer any benefits to the fetus or neonate should be used to
encourage participation of women in the ADCAR trial. The results of the
ADCAR trial should be awaited before any change in practice of fetal
monitoring is made

•

maternity services consider introducing a policy of one scan only for low
risk women and CTGs only as necessary

•

the reasons for longer antenatal stays in the main hospital be
investigated and methods of reducing antenatal admission time be
instituted

•

policies be strengthened to aim for fewer caregivers in labour and to
promote one-to-one care

•

a strategy be implemented to promote increased use of nonpharmacological methods of pain relief, including the installation of
birthing pools for hydrotherapy in the main CLUs

•

all women be encouraged to direct their own pushing efforts in the
second stage of labour and be assisted to choose the position for birth
that they would prefer

•

a randomised trial be conducted of active versus physiological
management of the third stage of labour in women at ‘low risk’ of
complications who do not receive an oxytocic drug for induction or
acceleration of labour

•

a study be conducted on the timing of intrapartum transfers from MLU to
CLU care

•

a strategy be implemented to reduce post-natal hospital stay and provide
community midwifery care for all low-risk women

•

women attending midwifery-led care who are transferred to CLU care in
the antenatal or intrapartum period should be transferred back to
midwifery-led care as soon as possible

•

student midwives be introduced to the concept and philosophy of
midwifery-led care early in their education and be facilitated to gain
practical experience in MLUs
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•

a more detailed economic evaluation of midwifery-led care be
undertaken using a cost benefit analysis approach

•

midwifery-led care continue to be offered to all low-risk women in the
region and the criteria for ‘low risk’ be reviewed and widened in the light
of these findings

•

consideration be given to offering, in the context of a randomised trial
initially, midwifery-led antenatal and postnatal care to a wider group of
women whose moderate to high-risk status is confined to the intrapartum
period

•

consideration be given to the establishment of other midwifery-led units
in the region and across Ireland using the model of midwifery-led care
practised in this study, provided in an integrated MLU.
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Appendices

Appendix 1 – Service level projections for the MLUs (2nd edition, 24th Oct 2002)
The following represents the tentative service level projections that were planned for
the proposed midwifery-led units (MLUs) in Cavan and Drogheda.
The evidence would suggest, based on prospective analysis, that between 50%
(personal correspondence) and 65% (e.g. in Wiltshire Health Care NHS Trust birth
numbers in MLUs represent 50% of all births within the region) of women could be
clinically eligible for care in the midwifery-led unit (MLU) and that between a third and
a half could make that choice1. Of these women, figures from the UK suggest that
approximately 24%2 will transfer antenatally. There is evidence of consistency in the
intrapartum transfer rate of between 12 and 15%. In addition, between 4%3 and 8%2
of women will transfer in the postnatal period.
The following service projections were based on a conservative one third of women
who are eligible for midwifery-led care agreeing to participate in the study.
Extrapolating these figures to the crude projected birth rate figures for Cavan and
Drogheda provided the following tentative annual service level projections. Please
note that the following figures are based on calculations from a birth rate only, which
provides a crude, but best available, estimate as to projected service level.
Although the following projections were based on the best available evidence, it was
envisaged that service provision would need to be flexible to meet alterations in
these projected figures.
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TENTATIVE SERVICE LEVEL PROJECTIONS FOR THE PROPOSED MIDWIFERY-LED UNIT (MLU)
IN C AVAN
1300
Projected births 2002
747.5
(based on 57.5% (average of upper & lower suggested figures, p.1) of women
being suitable for MLU)
246.7
(based on 33% (lower suggested number chosen, p.1) of women choosing
MLU for care & consenting to study)
Research study
(based on 2:1 randomisation in favour of MLU)

82.2
Consultant-led care

164.5
Midwifery-led Unit

39.5
Antenatal transfers (24%)

125
Labour at MLU

18.8
Intrapartum transfers
(based on suggested upper intrapartum transfer rate of 15%)

106.2
Deliver at MLU

8.5
Post delivery transfers
(Based on suggested upper limit of 8%)
(4% maternal & 4% neonatal)
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TENTATIVE SERVICE LEVEL PROJECTIONS FOR THE PROPOSED MIDWIFERY-LED UNIT
(MLU) IN DROGHEDA
3200
Projected births 2002
1840
(based on 57.5% (average of upper & lower suggested figures, p.1) of
women being suitable for MLU)
607.2
(based on 33% (lower suggested number chosen, p.1) of women choosing
MLU for care & consenting to study)
Research study
(based on 2:1 randomisation in favour of MLU)

202.4
Consultant-led care

404.8
Midwifery-led Unit

97.2
Antenatal transfers (24%)

306.8
Laboured at MLU

46
Intrapartum Transfers
(based on suggested upper intrapartum transfer rate of 15%)

260.8
Deliver at MLU

20.9
Post delivery transfers
(Based on suggested upper limit of 8%)
(4% maternal & 4% neonatal)
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Staffing levels and associate cost projections for a 24-hour service providing total
care were calculated from above in consultation with midwifery management.
It was emphasised that the above projections should initially be flexible with regard
to activity level as the number of women using the service was likely to be low
initially and subsequently increase as local knowledge of the service spread, which
is consistent with UK experiences. The success of the units would also be linked
to the promotional campaign implemented in promoting and advertising the
availability of the MLUs.
Randomisation was achieved using random sequences of block sizes of 2, 3, 4 or
5,

stratified

by

study

centre

(n=2),

and

by

random

permutations

of

group allocation within each block on a 2:1 ratio.
References:
1.
2.
3.

Steering Group of the Birth Centre Network, Birth Centres, Briefing paper for
the APPG on the Maternity Services. 2001, East Sussex Press: East
Sussex.
Saunders, D., et al., Evaluation of the Edgware Birth Centre. 2000, North
Thames Perinatal Public Health: Middlesex.
Royal College of Midwives, Vision 2000 into Practice: Birth CentresAuditable Standards of Care. 2002, Royal College of Midwives: London.
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Appendix 2 – Study information sheet for women

STUDY INFORMATION SHEET
Invitation:
You are invited to be in a research study to evaluate the effectiveness of pilot
midwifery-led services for healthy women like you in the North Eastern Health
Board.
Study Title:
An evaluation of the effectiveness of midwifery-led services in the North Eastern
Health Board: A Randomised Controlled Trial.
Before you can decide whether or not you would like to take part in this study, you
must understand the purpose, how it may help you, any risks you take, and what is
expected of you during the study. I ask that you read this information sheet and
ask any questions you may have before agreeing to be in the study.
What is this study about?
The purpose of this study is to evaluate the effectiveness of pilot midwifery-led
care for healthy women like you in the North Eastern Health Board. I have
enclosed an information leaflet that explains all about midwifery-led care and the
midwifery-led units.
Who is conducting this study?
This study is being conducted by Declan Devane, a midwife, from Trinity College
Dublin on behalf of the North Eastern Health Board who is funding the study.
Why have you been invited to take part in this study?
You have been invited to take part in this study because you are a healthy
pregnant woman and are, therefore, very likely to be suitable for midwifery-led
care.
What will participation involve?
At the moment, maternity care is either consultant-led (at the hospital) or shared
between the hospital and your GP. If you agree to be in this study, you will attend
the antenatal clinic in the hospital for your booking visit. At this first visit, the
midwife will assess if you fulfill the agreed requirements for midwifery-led care.
The midwife will then ask you to sign the enclosed consent form and will open a
sealed envelope, which will indicate if you are to receive your pregnancy, labour
and postnatal care in either the midwifery-led unit or consultant-led unit, both of
which are located within the grounds of the maternity hospital. You will have a 2 in
3 chance of being assigned to the midwifery-led unit and a 1 in 3 chance of being
assigned to the consultant-led unit. Assignment to either group will be 'random'
meaning 'by chance', which is believed to be the fairest way and no one will be
able to predict or will have control over which unit you will be assigned to.
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If you are assigned to the midwifery-led unit your care will be provided by midwives
with referral to doctors if required. Full details of the services provided by the
midwifery-led unit are in the enclosed information booklet. If you are assigned to
the consultant-led unit your care will be provided by a team consisting of midwives
and doctors.
If you agree to be in this study, I will require access to your maternity records in
order to collect information about your pregnancy, birth and postnatal care. You
will also be asked to complete three questionnaires in total:
1. One questionnaire about your views of the care you receive during
pregnancy. You will be asked to complete this when you are between 34
and 35 weeks pregnant and it will take about 30 minutes to complete.
2. One questionnaire after your baby is born about your views of the care you
received during pregnancy, childbirth and since your baby was born. You
will be asked to complete this between 7 and 8 weeks after your baby is
born and it will take about 30 minutes to complete.
3. One questionnaire after your baby is born about your emotional well-being.
You will be asked to complete this between 3 and 4 days after the birth of
your baby and it will take about 5 minutes to complete.
What are the risks and benefits of participating this study?
There are no known risks to taking part in this study as midwifery-led care has
been shown through international studies to be a safe alternative to consultant-led
care. However, midwifery-led care has not been compared with consultant-led
care within the Southern Irish maternity services. It might be better, worse or the
same as consultant-led care, no-one knows for sure at the moment. In the United
Kingdom, midwifery-led care and midwifery-led units have shown results to be
equal to or better than that those achieved with healthy women receiving
consultant-led care. In addition, midwifery-led units are rated highly by the women
who have their care provided by them.
What about your privacy?
Your identity will not be revealed while the study is being conducted, reported or
published. All study information will be coded so will not be linked to your name.
All study data will be collected by Declan Devane, stored in a secure place, and
any data that could identify you will not be shared without your permission.
Do you have to take part in this study?
No, you do not have to take part in this study. Your participation in this study is
completely voluntary: You are under no obligation to take part.
Can you drop out of the study?
If you decide to take part, you have the right to withdraw at any time and the care
you receive and your relationship with the health care team will not be affected. If
you do wish to withdraw from the study, I would ask that you contact me informing
me of your decision. Your decision will be respected, I will not try to make you
change your mind and you do not have to give a reason for your decision.
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Can I attend the midwifery-led unit and not take part in the study?
Because the midwifery-led services are being set up on a pilot basis and as part of
a research study, you will not be able to access them without taking part in the
study. You do not, however, have to take part in the study. The results of the
research study will assist the health board in deciding whether or not to extend
midwifery-led services in the North Eastern Health Board.
What happens if new information becomes available?
You will be told of any new information that comes out while you are in this study
that might make you change your mind about staying in the study. At the end of the
study, you will be told when study results will be available and how you can find out
about them.
What approval does this study have?
This study has received research ethical approval from the research ethics
committees of the North Eastern Health Board and the School of Nursing and
Midwifery Studies of the University of Dublin Trinity College.
Where can I get more information or ask questions about the study?
You are free to ask any questions about the study or about being a participant and
you may contact the researcher, Declan Devane on the below contact details if you
have further questions.

Thank you very much for your help!!
Signed:
_________________________
Declan Devane, Midwifery Research Assistant,
School of Nursing and Midwifery Studies, University of Dublin Trinity College,
Tel: 087 659 6923, Email: ddevane@tcd.ie
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Appendix 3 – Consent form
North Eastern Health Board Maternity Services,
Our Lady of Lourdes Hospital, Drogheda, Cavan General Hospital and
School of Nursing & Midwifery, Trinity College
The MidU Study Consent Form
To take part in the MidU Study, you should be happy to:
• fill in two copies of this form;
• tick Yes next to items 1–8 below; and
• sign both copies of this form.
The midwife who explained the study to you will also sign both copies of this form.
She/he will give you one copy to keep and put one copy in the study records.
Please tick Yes or No for each statement

Yes

No

1. I have read and understand ‘The MidU Study: Information for Women’.
2.I have had the opportunity to ask questions and discuss this study.
3.I am satisfied with the answers to all my questions.
4.I have been fully informed of what the study involves.
5.I understand that this study is voluntary. I can leave this study at any
time and I don’t have to give any reason.
6.I understand that the researcher will look at sections of my Medical
notes. I give permission for the researcher to look at my medical notes.
7. I agree to participate in ‘The Midwifery Unit (MidU) Study’.
8. I have signed two copies of this form and kept one for myself.
My name, printed

Date

Details of the midwife who explained the study to me:
Midwives name, printed
Date

Signature
Signature

For more information on The MidU Study, contact the researcher, Declan Devane,
by email at ddevane@tcd.ie or on 087 659 6923.
For Office Use Only
Study Number Please give one copy of this form to the mother and place one in
the ‘Consent Form’ folder. *All boxes must be ticked ‘yes’ prior to randomisation
and written consent must be obtained.
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Appendix 4 – MidU trial register and daily log

MidU Study Trial Register and Daily Log

Version 1

This form MUST be fully completed at booking for all women irrespective of
eligibility for the MidU Study
Date & Time: / / : hrs
Mothers Details
Name, DOB, record No (or affix addressograph)
Publicity information
Publicity information received
prior to attending for first visit:
Eligibility
Eligible for MidU Study:

Yes _
No _

Yes _
No _
If no, DO NOT PROCEED and document primary reason(s) for ineligibility:
1.
……………………………………………………………………………………………
…………………………………………………………
2.
……………………………………………………………………………………………
………………………………………………………..
3.
……………………………………………………………………………………………
………………………………………………………..
Consent
Consent for MidU Study
Yes _
No _
Consent form signed and witnessed:
Yes _
No _
If no, DO NOT PROCEED to randomisation
Randomisation
Allocation:
Midwifery-led Care _
Consultant-led care _
Mother’s study number: _____
Signature and printed name of midwife completing this form:
Printed Name

Signature
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Appendix 5 – The MidU study recruitment and randomisation procedures

MidU Study Telephone Randomisation Procedures
1.

Call will be generated from midwife who will identify that she/he is
telephoning regarding the MidU Study.

2.

Confirm that caller is midwife working in the NEHB.

3.

Call will be generated from midwives working in one of four antenatal
clinics:
a. Ask midwife which clinic she/he is calling from;
b. Two Register Folders are available:
i. If midwife is calling from Cavan or Monaghan use register
titled Cavan General Hospital and document clinic location in
register.
ii. If midwife is calling from Our Lady of Lourdes Hospital,
Drogheda or Dundalk use register titled Our Lady of Lourdes
Hospital and document clinic location in register.

4.

Log Date & Time of call in appropriate register.

5.

Obtain Name of Midwife making call and document in register.

Please check spelling of name with all callers
6.

Ask midwife for Location of Booking Clinic and document in register.

7.

Ask midwife for Woman’s Hospital Record Number and document in
register.

8.

Ask midwife for Woman’s Date of Birth and document in register.

9.

Ask midwife if woman meets eligibility criteria for participating in MidU
Study and indicate same in register. DO NOT PROCEED TO ALLOCATE
GROUP OR STUDY NUMBER IF ELIGIBILITY CRITERIA NOT MET.

10.

Ask midwife if woman has signed consent form for participating in MidU
Study and indicate same in register. DO NOT PROCEED TO ALLOCATE
GROUP OR STUDY NUMBER IF ELIGIBILITY CRITERIA NOT MET.

11.

Inform midwife of woman’s group allocation i.e. Midwifery-led care or
Consultant-led care.

12.

Inform midwife of woman’s Study Number.

13.

Document your name as person taking call.
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Important Note
The contents of the MidU Study Telephone Randomisation Registers are
STRICTLY CONFIDENTIAL and are not to be shared with anyone under any
circumstances other than with the researcher, Declan Devane. Should you
have any questions regarding any aspect of Telephone Randomisation or should
any unanticipated problems be encountered, please contact me on the below
telephone number or email address.
Thank you very much for your help with the MidU Study. It is much
appreciated.
Declan Devane, Doctoral Student/Midwifery Research Assistant, School of Nursing
and Midwifery Studies, Trinity College, 24, D'Olier St., Dublin 2. Tel: 087 659 6923
ddevane@tcd.ie
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Appendix 6 – Transfer criteria

Outline of Transfer Criteria During Pregnancy
Maternal
• Rhesus disease
• Atypical antibodies
• Antepartum haemorrhage
• Multiple pregnancy
• Request for prenatal screening
• Plancental abruption
• Unstable lie
• Malpresentation after 37 completed weeks
• Placenta praevia
• Preterm labour before 37 completed weeks
• Prolonged pregnancy i.e. > 40+10
• Pre-term spontaneous rupture of the membranes (SROM)
• Gestational Hypertension (≥ 140/90mmHg)
• Eclampsia
• Pre-eclampsia
• Proteinuria ≥ 1+ on repeat specimen at same visit.
• Suspected thromboembolism
• Any itch rash
• Hb<10g/dL
• Gestational diabetes
• Pre-labour rupture of membranes at term for > 48hrs
• Induction of labour
• Symptomatic vaginal discharge.
• Unbooked pregnancy
• Group B Strep
• More than two admissions in ≥ 48hrs at term and not in established labour
Fetal
• Clinically suspected small for gestational age baby
• Known fetal anomaly
• Oligiohydramnious
• Polyhydramnious
• Reduced fetal movements
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Outline of Transfer Criteria During Labour
Maternal
• Placental abruption
• Pyrexia > 38oC on two occasions at least 1 hour apart
• Lack of progress in the first stage of labour
• Delay in the second stage of labour
• Shoulder dystocia
• Request for epidural
• Unbooked and presenting in early labour
• Retained placenta (> 1hr)
• PPH (>1000mls or if symptomatic)
• 3rd and 4th degree perineal tears
Fetal
• Abnormal fetal heart rate on auscultation
o If prolonged deceleration ≥ 2 mins <110bpm is diagnosed, a CTG trace is
to be commenced and remain in place until the woman and fetus are
assessed.
• Meconium stained liquor
• Malpresentation (with exception of mento-anterior)
• Intrapartum haemorrhage
• Cord presentation/prolapse
• Fetal demise
• Absence of liquor
Outline of Transfer Criteria in the Postpartum Period
• Postpartum haemorrhage (>500mls)
• Pyrexia > 38C on two occasions at least 1 hour apart
• Signs of thromboembolic disease
o Deep vein thromboembolism: leg pain or discomfort, (especially in the left
leg), swelling, tenderness, increased temperature and oedema, and lower
abdominal pain
o Pulmonary thromboembolism: dyspnoea, collapse, chest pain, haemoptysis,
o faintness, and symptoms and signs associated with DVT
• Concerns for psychological wellbeing
• Any other condition that causes concern
Figure 20 depicts the various transfer of care pathways possible.
More detailed descriptions of the above criteria may be obtained from
http://www.nehb.ie/midu/documents/olol.pdf
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Notes:

1. Where a woman is transferred from midwifery-led care to consultant-led care during pregnancy and the consultant team are of the opinion
that the woman may be transferred back to midwifery-led care, such a transfer may occur with the agreement of the midwifery-led team leader
i.e. reciprocal transfer. The woman will receive care from the consultant-led service while under consultant-led care and midwifery-led care
while within the midwifery-led services. If a woman requires transfer to consultant-led care more than twice during pregnancy she will remain
under consultant-led care for the remainder of her care.

2. Where a woman is transferred to consultant-led care during pregnancy and remains under consultant-led care for the remainder of her
pregnancy, care will be provided by the consultant-led services from point of transfer for the remainder of her care (including postnatal care).

3. Where a woman is transferred from midwifery-led care to consultant-led care during labour she will receive care from the consultant-led
service. Reciprocal transfer arrangements are not available during labour.

4. Where a woman is transferred from midwifery-led care to consultant-led care during labour and where postnatally the consultant team are of
the opinion that the woman may be transferred back to midwifery-led care, such a transfer may occur with the agreement of the midwifery-led
team leader.

5. The woman will receive care from the consultant-led service while under consultant-led care and midwifery-led care while within the
midwifery-led services. If a woman requires transfer to consultant-led care more than once during the postnatal period she will remain under
consultant-led care for the remainder of her care.

6. Where a woman is transferred from midwifery-led care to consultant-led care during the postnatal period and where the consultant team are
of the opinion that the woman may be transferred back to midwifery-led care, such a transfer may occur with the agreement of the midwiferyled team leader.

7. The woman will receive care from the consultant-led service while under consultant-led care and midwifery-led care while within the
midwifery-led services. If a woman requires transfer to consultant-led care more than once during the postnatal period she will remain under
consultant-led care for the remainder of her care.
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Appendix 7 – Power analyses for the MidU trial
Power for a test of the null hypothesis that the proportion of women
requiring induction of labour is identical in the two populations
One goal of the proposed study is to test the null hypothesis that the
proportion of women requiring induction of labour is identical in the two
populations. The criterion for significance (alpha) has been set at 0.050. The
test is 2-tailed, which means that an effect in either direction will be
interpreted.
With the proposed sample size of 1026 (midwifery-led care) and 513
(consultant-led care) for the two groups, the study will have power of 80% to
yield a statistically significant result.
This computation assumes that the difference in proportions is 0.06 (i.e. 6%
difference) [specifically, 0.230 (23.0%12) versus 0.170 (17%)].
This effect was selected as the smallest effect that would be important to
detect, in the sense that any smaller effect would not be of clinical or
substantive significance. It is also assumed that this effect size is reasonable,
in the sense that an effect of this magnitude could be anticipated in this field of
research.
Precision for estimating the effect size
A second goal of this study is to estimate the difference between the two
populations. Based on these same parameters and assumptions the study
will enable us to report the difference in proportions with a precision (95.0%
confidence level) of approximately plus/minus 0.032 points.
Specifically, an observed difference of 0.06 would be reported with a 95.0%
confidence interval of 0.018 to 0.082.
The precision estimated here is the approximate expected precision.
Precision will vary as a function of the observed proportions (as well as
sample size), and in any single study will be narrower or wider than this
estimate.
Notes
Power computation: Casagrande and Pike (Fisher approximation)
Precision computation: Log method

12

Figure based on the overall induction rate of 23% for Our Lady of Lourdes Hospital, Co. Louth and
Cavan General Hospital (hospital data)
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Power for a test of the null hypothesis that the proportion of women
having an episiotomy is identical in the two populations
One goal of the proposed study is to test the null hypothesis that the
proportion of women having an episiotomy is identical in the two populations.
The criterion for significance (alpha) has been set at 0.050. The test is 2tailed, which means that an effect in either direction will be interpreted.
With the proposed sample size of at least 941 (midwifery-led care) and 470
(consultant-led care) for the two groups, the study will have power of 80% to
yield a statistically significant result.
This computation assumes that the difference in proportions is 0.070 (i.e. 7%
difference) [specifically, 0.31 (31%13) versus 0.24 (24%)].
This effect was selected as the smallest effect that would be detectable given
a sample size of 1500.
Precision for estimating the effect size
A second goal of this study is to estimate the difference between the two
populations. Based on these same parameters and assumptions the study
will enable us to report the difference in proportions with a precision (95.0%
confidence level) of approximately plus/minus 0.043 points.
Specifically, an observed difference of 0.070 would be reported with a 95.0%
confidence interval of 0.027 to 0.113.
The precision estimated here is the approximate expected precision.
Precision will vary as a function of the observed proportions (as well as
sample size), and in any single study will be narrower or wider than this
estimate.
Notes
Power computation: Casagrande and Pike (Fisher approximation)
Precision computation: Log method

13

Figure based on a proportion of overall episiotomy rate of 35% for Rotunda Hospital, Dublin as
identified in Cuidiu: Irish Childbirth Trust. Preparing Together for Birth and Beyond: A consumer
guide to the maternity services in Ireland. Dublin: Irish Childbirth Trust; 1999 (episiotomy rate in
OLOL and CGH unknown at that time.)
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Power for a test of the null hypothesis that the proportion of women
requiring augmentation of labour is identical in the two populations
One goal of the proposed study is to test the null hypothesis that the
proportion of women requiring augmentation of labour is identical in the two
populations. The criterion for significance (alpha) has been set at 0.050. The
test is 2-tailed, which means that an effect in either direction will be
interpreted.
With the proposed sample size of at least 959 (midwifery-led care) and 479
(consultant-led care) for the two groups, the study will have power of 80% to
yield a statistically significant result.
This computation assumes that the difference in proportions is 0.065 (i.e.
6.5% difference) [specifically, 0.230 (24.4%14) versus 0.170 (17.9%)].
This effect was selected as the smallest effect that would be important to
detect, in the sense that any smaller effect would not be of clinical or
substantive significance. It is also assumed that this effect size is reasonable,
in the sense that an effect of this magnitude could be anticipated in this field of
research.
Precision for estimating the effect size
A second goal of this study is to estimate the difference between the two
populations. Based on these same parameters and assumptions the study
will enable us to report the difference in proportions with a precision (95.0%
confidence level) of approximately plus/minus 0.032 points.
Specifically, an observed difference of 0.06 would be reported with a 95.0%
confidence interval of 0.018 to 0.082.
The precision estimated here is the approximate expected precision.
Precision will vary as a function of the observed proportions (as well as
sample size), and in any single study will be narrower or wider than this
estimate.
Notes
Power computation: Casagrande and Pike (Fisher approximation)
Precision computation: Log method

14

Figure based on the overall augmentation of labour rate of 24.4% for Our Lady of Lourdes Hospital,
Co. Louth and Cavan General Hospital (hospital data)
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Power for a test of the null hypothesis that the proportion of neonates
with Apgar scores of 8-10 at 5 minutes is identical in the two populations
One goal of the proposed study is to test the null hypothesis that the
proportion of neonates with Apgar scores of 8-10 at 5 minutes is identical in
the two populations. The criterion for significance (alpha) has been set at
0.050. The test is 2-tailed, which means that an effect in either direction will
be interpreted.
With the proposed sample size of at least 991 (midwifery-led care) and 496
(consultant-led care) for the two groups, the study will have power of 90% to
yield a statistically significant result. This computation assumes that the
difference in proportions is 0.040 (i.e. 4% difference) [specifically, 0.972
(97.2%15) versus 0.932 (93.2%)].
This effect was selected as the smallest effect that would be important to
detect, in the sense that any smaller effect would not be of clinical or
substantive significance. It is also assumed that this effect size is reasonable,
in the sense that an effect of this magnitude could be anticipated in this field of
research.
Precision for estimating the effect size
A second goal of this study is to estimate the difference between the two
populations. Based on these same parameters and assumptions the study
will enable us to report the difference in proportions with a precision (95.0%
confidence level) of approximately plus/minus 0.028 points. Specifically, an
observed difference of 0.040 would be reported with a 95.0% confidence
interval of 0.012 to 0.068.
The precision estimated here is the approximate expected precision.
Precision will vary as a function of the observed proportions (as well as
sample size), and in any single study will be narrower or wider than this
estimate.
Notes
Power computation: Casagrande and Pike (Fisher approximation)
Precision computation: Log method

15

Figure based on overall percentage of neonates of low-risk women having Apgar score 8-10 at 5
minutes (97.2%) calculated from data presented in: Turnbull D, Holmes A, Shields N, Cheyne H,
Twaddle S, Harper-Gilmour W, et al. Randomised, controlled trial of efficacy of midwife-managed
care. The Lancet 1996;348:213-218.
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Power for a test of the null hypothesis that the proportion of women
initiating breastfeeding is identical in the two populations
One goal of the proposed study is to test the null hypothesis that the
proportion of women initiating breastfeeding is identical in the two populations.
The criterion for significance (alpha) has been set at 0.050. The test is 2tailed, which means that an effect in either direction will be interpreted.
With the proposed sample size of at least 807 (midwifery-led care) and 404
(consultant-led care) for the two groups, the study will have power of at least
90% to yield a statistically significant result. This computation assumes that
the difference in proportions is 0.10 (i.e. 10% difference) [specifically, 0.40
(40%16) versus 0.50 (50%)].
This effect was selected as the smallest effect that would be important to
detect, in the sense that any smaller effect would not be of clinical or
substantive significance. It is also assumed that this effect size is reasonable,
in the sense that an effect of this magnitude could be anticipated in this field of
research. In addition, the National Breastfeeding Policy for Ireland had, as a
target, an overall breastfeeding initiation rate of 50% by 2000, a figure which
has yet to be achieved.
Precision for estimating the effect size
A second goal of this study is to estimate the difference between the two
populations. Based on these same parameters and assumptions the study
will enable us to report the difference in proportions with a precision (95.0%
confidence level) of approximately plus/minus 0.068 points.
Specifically, an observed difference of 0.040 would be reported with a 95.0%
confidence interval of 0.168 to 0.032.
The precision estimated here is the approximate expected precision.
Precision will vary as a function of the observed proportions (as well as
sample size), and in any single study will be narrower or wider than this
estimate.
Notes
Power computation: Casagrande and Pike (Fisher approximation)
Precision computation: Log method

16

Figure based on national breastfeeding initiation rate of 40% as identified in Cuidiu: Irish Childbirth
Trust. Preparing Together for Birth and Beyond: A consumer guide to the maternity services in Ireland.
Dublin: Irish Childbirth Trust; 1999.
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Power for a test of the null hypothesis that the proportion of women
undergoing caesarean delivery is identical in the two populations
One goal of the proposed study is to test the null hypothesis that the
proportion of women undergoing caesarean delivery is identical in the two
populations. The criterion for significance (alpha) has been set at 0.050. The
test is 2-tailed, which means that an effect in either direction will be
interpreted.
With the proposed sample size of at least 800 (midwifery-led care) and 400
(consultant-led care) for the two groups, the study will have power of at least
80% to yield a statistically significant result.
This computation assumes that the difference in proportions is 0.050 (i.e. 5%
difference) [specifically, 0.112 (11.2%17) versus 0.062 (6.2%)].
This effect was selected as the smallest effect that would be important to
detect, in the sense that any smaller effect would not be of clinical or
substantive significance. It is also assumed that this effect size is reasonable,
in the sense that an effect of this magnitude could be anticipated in this field of
research.
Precision for estimating the effect size
A second goal of this study is to estimate the difference between the two
populations. Based on these same parameters and assumptions the study
will enable us to report the difference in proportions with a precision (95.0%
confidence level) of approximately plus/minus 0.0322 points.
Specifically, an observed difference of 0.0500 would be reported with a 95.0%
confidence interval of 0.0178 to 0.0822.
The precision estimated here is the approximate expected precision.
Precision will vary as a function of the observed proportions (as well as
sample size), and in any single study will be narrower or wider than this
estimate.
Notes
Power computation: Casagrande and Pike (Fisher approximation)
Precision computation: Log method

17

Figure based on 57.5% (% of total population thought eligible for midwifery-led care i.e. low-risk,
see Service Level Projection Document) of national caesarean section rate as calculated from national
comparison table in Cuidiu: Irish Childbirth Trust. Preparing Together for Birth and Beyond: A
consumer guide to the maternity services in Ireland. Dublin: Irish Childbirth Trust; 1999.
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Power for a test of the null hypothesis that the proportion of women
having continuous electronic fetal monitoring is identical in the two
populations
One goal of the proposed study is to test the null hypothesis that the proportion
of women having continuous electronic fetal monitoring is identical in the two
populations. The criterion for significance (alpha) has been set at 0.050. The
test is 2-tailed, which means that an effect in either direction will be interpreted.
With the proposed sample size of at least 795 (midwifery-led care) and 398
(consultant-led care) for the two groups, the study will have power of at least
80% to yield a statistically significant result. This computation assumes that the
difference in proportions is 0.070 (i.e. 7% difference) [specifically, 0.230
(23.0%18) versus 0.160 (16.0%)].
This effect was selected as the smallest effect that would be important to detect,
in the sense that any smaller effect would not be of clinical or substantive
significance. It is also assumed that this effect size is reasonable, in the sense
that an effect of this magnitude could be anticipated in this field of research.
Precision for estimating the effect size
A second goal of this study is to estimate the difference between the two
populations. Based on these same parameters and assumptions the study will
enable us to report the difference in proportions with a precision (95.0%
confidence level) of approximately plus/minus 0.046 points.
Specifically, an observed difference of 0.070 would be reported with a 95.0%
confidence interval of 0.024 to 0.116.
The precision estimated here is the approximate expected precision. Precision
will vary as a function of the observed proportions (as well as sample size), and
in any single study will be narrower or wider than this estimate.
Notes
Power computation: Casagrande and Pike (Fisher approximation)
Precision computation: Log method

18

Figure based on 57.5% (% of total population thought eligible for midwifery-led care i.e. low-risk, see
Service Level Projection Document) of continuous electronic fetal monitoring rate of 40% for Our Lady
of Lourdes Hospital, Co. Louth as identified in Cuidiu: Irish Childbirth Trust. Preparing Together for
Birth and Beyond: A consumer guide to the maternity services in Ireland. Dublin: Irish Childbirth Trust;
1999.
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Power for a test of the null hypothesis that the proportion of women
having an instrumental delivery is identical in the two populations
One goal of the proposed study is to test the null hypothesis that the proportion
of women requiring an instrumental delivery is identical in the two populations.
The criterion for significance (alpha) has been set at 0.050. The test is 2-tailed,
which means that an effect in either direction will be interpreted.
With the proposed sample size of at least 743 (midwifery-led care) and 372
(consultant-led care) for the two groups, the study will have power of at least
80% to yield a statistically significant result.
This computation assumes that the difference in proportions is 0.050 (i.e. 5%
difference) [specifically, 0.104 (10.4%19) versus 0.054 (5.4%)].
This effect was selected as the smallest effect that would be important to detect,
in the sense that any smaller effect would not be of clinical or substantive
significance. It is also assumed that this effect size is reasonable, in the sense
that an effect of this magnitude could be anticipated in this field of research.
Precision for estimating the effect size
A second goal of this study is to estimate the difference between the two
populations. Based on these same parameters and assumptions the study will
enable us to report the difference in proportions with a precision (95.0%
confidence level) of approximately plus/minus 0.032 points.
Specifically, an observed difference of 0.050 would be reported with a 95.0%
confidence interval of 0.018 to 0.082.
The precision estimated here is the approximate expected precision. Precision
will vary as a function of the observed proportions (as well as sample size), and
in any single study will be narrower or wider than this estimate.
Notes
Power computation: Casagrande and Pike (Fisher approximation)
Precision computation: Log method

19

Figure based on 57.5% (% of total population thought eligible for midwifery-led care i.e. low-risk, see
Service Level Projection Document) of overall instrumental delivery rate (ventouse and forceps) of 18%
for Our Lady of Lourdes Hospital, Co. Louth as identified in Cuidiu: Irish Childbirth Trust. Preparing
Together for Birth and Beyond: A consumer guide to the maternity services in Ireland. Dublin: Irish
Childbirth Trust; 1999.
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Power for a test of the null hypothesis that the proportion of women
having a postpartum haemorrhage, (defined as estimated maternal blood
loss of 500mls or more within 24h of delivery), is identical in the two
populations
One goal of the proposed study is to test the null hypothesis that the proportion
of women having a postpartum haemorrhage, defined as a blood loss of more
than 500mls, is identical in the two populations. The criterion for significance
(alpha) has been set at 0.050. The test is 2-tailed, which means that an effect
in either direction will be interpreted.
With the proposed sample size of at least 934 (midwifery-led care) and 467
(consultant-led care) for the two groups, the study will have power of at least
80% to yield a statistically significant result.
This computation assumes that the difference in proportions is 0.04 (i.e. 4%
difference) [specifically, 0.080 (8%20) versus 0.040 (4%)].
This effect was selected as the smallest effect that would be important to detect,
in the sense that any smaller effect would not be of clinical or substantive
significance. It is also assumed that this effect size is reasonable, in the sense
that an effect of this magnitude could be anticipated in this field of research.
Precision for estimating the effect size
A second goal of this study is to estimate the difference between the two
populations. Based on these same parameters and assumptions the study will
enable us to report the difference in proportions with a precision (95.0%
confidence level) of approximately plus/minus 0.022 points.
Specifically, an observed difference of 0.04 would be reported with a 95.0%
confidence interval of 0.018 to 0.062.
The precision estimated here is the approximate expected precision. Precision
will vary as a function of the observed proportions (as well as sample size), and
in any single study will be narrower or wider than this estimate.
Notes
Power computation: Casagrande and Pike (Fisher approximation)
Precision computation: Log method

20

Figure based on 8% incidence of PPH (PPH, defined as estimated maternal blood loss of 500ml or
more within 24h of delivery) in low-risk population as identified by pre-trial information and reported in:
Rogers J, Wood J, McCandlish R, Ayers S, Truesdale A, Elbourne D. Active versus expectant
management of third stage of labour: the Hinchingbrooke randomised controlled trial. The Lancet
1998;351(9104):693-699.
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Power for a test of the null hypothesis that there is no difference between
midwifery-led care in a midwifery-led unit and consultant-led care as
measured by mean umbilical cord pH
One goal of the proposed study is to test the null hypothesis that there is no
difference between midwifery-led care in a midwifery-led unit and consultant-led
care as measured by mean umbilical cord pH. The criterion for significance
(alpha) has been set at 0.05. The test is 2-tailed, which means that an effect in
either direction will be interpreted.
With the proposed sample size of at least 727 (midwifery-led care) and 364
(consultant-led care) for the two groups, the study will have power of at least
90% to yield a statistically significant result.
This computation assumes that the mean difference is 0.02 and the common
within-group standard deviation is 0.09621.
This effect was selected as the smallest effect that would be important to detect,
in the sense that any smaller effect would not be of clinical or substantive
significance. It is also assumed that this effect size is reasonable, in the sense
that an effect of this magnitude could be anticipated in this field of research.
Precision for estimating the effect size
A second goal of this study is to estimate the mean difference between the two
populations. On average, a study of this design would enable us to report the
mean difference with a precision (95.0% confidence level) of plus/minus 0.012
points.
For example, an observed difference of 0.02 would be reported with a 95.0%
confidence interval of 0.008 to 0.032.
The precision estimated here is the median precision. Precision will vary as a
function of the observed standard deviation (as well as sample size), and in any
single study will be narrower or wider than this estimate.
Notes
Variance is estimated (t-test)

21

Common within-group standard deviation of 0.096 is based on: Hundley VA, Cruickshank FM, Lang
GD, Glazener CM, Milne JM, Turner M, et al. Midwife managed delivery unit: a randomised controlled
comparison with consultant led care. British Medical Journal 1994;309(6966):1400-4. (n = 1900 low-risk
women randomised to midwifery-led unit).
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Appendix 8 – Data and Safety and Monitoring Board operating procedures

Study Data and Safety Monitoring Board (DSMB) Operating Procedures
DSMB Terms of Reference:
The Data and Safety Monitoring Board (DSMB) is an independent group of experts that advises
the MidU Trial Steering Group (TSC). The members of the DSMB serve in an individual capacity
and provide their expertise and recommendations. The primary responsibilities of the DSMB are
to
•
•
•

•
•
•

Become familiar with the research protocol and the procedures for data safety and
monitoring.
Review unblinded interim analyses of outcome data and adverse event reports.
In light of 2 above, and ensuring that ethical considerations and safety are of prime
importance, to make written recommendations to the Trial Steering Committee (TSC)
concerning the continuation, modification, or termination of the trial.
Consider any requests for release of interim trial data and to recommend to the TSC
on the advisability of this.
Members will review major proposed modifications to the study prior to their
implementation (e.g., termination, increasing target sample size).
Maintain confidentiality during all phases of DSMB review and deliberations.

Membership:
The membership of the DSMB reflects the professions necessary to interpret the data from the
MidU Study and to evaluate participant safety fully.
Members of the DSMB are Ms. Ursula Byrne (midwife, in the capacity of Chair and representing
An Bord Altranais), Ms. Margaret McGuigan (Maternity Service User), Dr. Rory O’Connor
(Consultant Obstetrician, University College Hospital Galway) and Dr. Brendan Murphy
(Statistician, Trinity College Dublin). Dr. Murphy is located in a different Faculty than the
Principal Investigator (PI) and will, therefore, be able to avoid any conflict of interest that might
arise from being an employee of the Principal Investigator.
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Conflict of Interest
No member of the DSMB has direct involvement in the conduct of the study. Furthermore, no
member has certain financial, proprietary, professional, or other interests that may affect
impartial, independent decision-making by the DSMB. At the beginning of every DSMB
meeting, the DSMB Chair will reconfirm that no conflict of interest exists for DSMB members.
Interests that may create a potential conflict of interest should be disclosed to the DSMB prior to
any discussion. The DSMB will determine how to handle such potential conflict. The DSMB can
require that a member with a potential conflict not vote or take other means deemed
appropriate.
Meetings
During the period of recruitment to the main trial, two interim analyses (accrual rates, baseline
data, data describing the compliance with the intervention and outcome data in tabular form,
using an intention to treat approach, unblinded to allocation group) will be supplied by the PI
and/or the researcher in consultation with the DSMB statistician and in strict confidence, to the
DSMB as follows: the first after complete data have been received on the first 495 (33%)
women recruited to the main study and the second after complete data have been received on
the first 1005 (67%) women recruited to the main study. Meetings will be organised by the PI
and/or the researcher in consultation with the DSMB Chair to coincide with interim analyses i.e.
two scheduled meetings. Meetings will be held in Dublin with a venue provided by the School of
Nursing and Midwifery Studies, Trinity College. Additional meetings may be called at the
request of the DSMB Chair. Reports of these meeting will be presented to the MSTF at the
earliest opportunity.
An early stopping guideline of a reduced alpha of 0.001 will be used to assess whether the
intervention is showing a much stronger or weaker effect on outcomes than expected.
Decisions to hold ad hoc meetings will be made by the PI and/or the researcher and DSMB
Chair. Face-to- face meetings are preferable but conference calls or videoconferences are
acceptable alternatives with the agreement of all DSMB members and the PI and/or researcher.
Guidance notes
•
•
•

The role of the DSMB is to look at the unblinded data from an ethical standpoint; the
safety, rights and wellbeing of trial participants being paramount.
All significant communications between the DSMB Chair and the PI and/or the
researcher should, wherever possible, be in writing.
In the light of interim data, the DSMB will inform the PI within 1 week of each meeting by
means of a confidential written report if, in their opinion;
o there is insufficient evidence of benefit or harm and the study can continue as
originally designed;
o if it is ethical to continue randomising women when there are potential differences
in treatment efficacy and/or safety;
o the data suggest that there may never be any difference in efficacy and the trial
should be stopped or
o where accrual rates are poor, whether the trial should be prematurely closed to
participant entry because it is unlikely to meet its accrual objectives in a
reasonable period of time or whether accrual in the trial should continue.
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•

•

•

This recommendation should be made by formal majority vote. A recommendation to
terminate the study should be transmitted to the PI as rapidly as possible, by immediate
telephone and fax if sufficiently urgent. In the event of a split vote in favour of
continuation, a minority report should be contained within the regular DSMB report.
DSMB members should consider the statistical early stopping guideline of a reduced
alpha of 0.001 as a guideline rather than as pre-determined statistical rule. The DSMB
should also take into consideration all other aspects and information relevant to the trial
such as the number of women and events observed (data maturity), the length of the
confidence interval for the size of the treatment difference, safety, quality of life,
feasibility, information from other trials, and likelihood that the trial’s findings at the time
that it is stopped early will influence future health care practice.
The PI and/or the researcher and DSMB Statistician will prepare a comprehensive report
for circulation to DSMB members in advance of DSMB meetings. This report will contain
information on trial accrual rates, baseline data, data describing the compliance with the
intervention and outcome data in tabular form, using an intention to treat approach,
unblinded to allocation group. The PI and/or the researcher may be invited by the DSMB
Chair to attend part of the DSMB meetings to present the data. If this is the case, the PI
and/or researcher will withdraw from the meeting after presentation of the data.

Confidentiality
All materials, discussions and proceedings of the DSMB are completely confidential. Members
and other participants in DSMB meetings are expected to maintain confidentiality.
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Trial Steering Committee:
Prof. Cecily Begley (Principal Investigator)
Chair of Nursing and Midwifery/Director
School of Nursing and Midwifery Studies,
Trinity College,
Dublin 2.
Declan Devane (Researcher)
Doctoral Student/Midwifery Research Assistant,
School of Nursing and Midwifery Studies,
Trinity College,
Dublin 2.
Tel: 087 659 6923
Email: ddevane@tcd.ie
Dr. Mike Clarke (TSC Member)
Professor of Clinical Epidemiology and Director of UK Cochrane Centre
UK Cochrane Centre
NHS R&D Programme
Summertown Pavilion
Middle Way
Oxford
OX2 7LG
The following documents were used in developing these operating procedures:
Division of Microbiology and Infectious Diseases (DMID), National Institutes of Health (USA)
(2001) Clinical Research: Data and Safety Monitoring Board (DSMB) Guidelines. Available
online from http://homepage.vghtpe.gov.tw/~mre/goodexp/Fercap-Survey/NIAID-DSMBGuideline.pdf
Accessed 12th September 2009.
Medical Research Council (1998) Guidelines for good clinical practice in clinical trials, Medical
Research Council, London.
During the trial, the following paper was published and used to support or modify practices:
Grant AM, Altman DG, Babiker AB, Campbell MK, Clemens FJ, Darbyshire JH, Elbourne DR,
McLeer SK, Parmar MK, Pocock SJ, Spiegelhalter DJ, Sydes MR, Walker AE, Wallace SA;
DAMOCLES study group. 2005 Issues in data monitoring and interim analysis of trials. Health
Technology Assessment 9(7):1-238, iii-iv
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Appendix 9 – Questionnaire for satisfaction survey

Confidential
MidU Satisfaction Survey 2009

If, for some reason, your baby is no longer with you, or you do not wish to take part,
please tick this box and return the questionnaire in the reply-paid envelope so that we
do not contact you again.

My baby is no longer with me

I do not wish to complete the questionnaire

If you need any further information about the survey please call 01 8962693 or 01 8963936.
Is the information I give confidential?
Yes. No information that you provide will be passed on to anyone outside the research team. Your
participation is entirely voluntary. Any information that you give will be treated with the strictest
confidence.
Will I be contacted again?
If you do not return the survey we will contact you again by letter and/or by phone in a week’s time
to remind you to complete this questionnaire.

Women’s Evaluations of Maternity Care, The MidU Survey

295

The report of the MidU study
School of Nursing and Midwifery, Trinity College Dublin

Study Number:
(for office use only)

Women’s Evaluations of Maternity Care
The MidU Survey
I N F O R M A T I O N

Y O U P R O V I D E W I L L
C O N F I D E N C E

B E

H E L D

I N

This survey has 8 sections, labelled with the letters A to H, and asks you to tell us about your
experiences leading up to, during and after the birth of your baby. The sections include
questions about:
A. You, your baby and your pregnancy
B. Your labour and birth
C. Your feelings about your childbirth experience
D. Your care after the birth of your baby
E. How IMPORTANT you feel aspects of maternity care are to your care
and the quality of the care and services you received
F. Your experiences of midwifery-led care.
G. You and your household
H. What you liked and disliked most about your maternity care
This might sound like a lot, but tests of the survey have found that it should take no more
than about 15 minutes to complete. We hope that you will be able to find time to do this.
Your answers will help in the planning of maternity care in Ireland.
How to fill in the survey

Example

1. Most questions can be answered by putting a “tick” in the box next to
the answer that applies to you.
In some questions, you can tick more than one box, and we show this
by writing ‘Please tick all that apply’.

(Please tick one
box only)

Yes



No

2. Sometimes you are asked to fill in a number.

Fill in number
(please describe
below)

I live about 10

3. Sometimes you are asked to write the answer in your own words.

4. After answering each question, you should go to the next question
unless the box you have ticked has an arrow next to it telling you to
miss some questions. You should then go to the numbered question
indicated.
Please follow the arrows carefully

miles from the
unit where I had
my baby.
.

1
Yes
 Question
A6
2
No
Question
C7
In this example,
ticking ‘Yes’ above
means that you
should now go to
question ‘A6’

5. Please try to answer ALL of the questions. If you are uncertain about the answer to a
question, please provide your best estimate. Further instructions on how to answer
questions are given throughout the survey.
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THANK YOU FOR TAKING THE TIME
TO FILL IN THIS SURVEY

A

QUESTIONS ABOUT YOU, YOUR BABY AND YOUR PREGNANCY

A1

Did you have twins or triplets?
(Please tick one box only)

A2

Yes, twins

1

Yes, triplets

2

No, I had one baby

3

On what date was your most recent baby (or babies if you had twins or triplets) born?
Day

A3

Month

What is the date that you completed this survey?
Day

A4

Year

Month

Year

Where was your most recent baby (or babies if you had twins or triplets) born?
(Please tick one box only)
Our Lady of Lourdes Hospital, Drogheda

1

Cavan General Hospital

2

Other

3

 (please describe below and give reasons
for change from Drogheda or Cavan)

……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………
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A5

When you first found out you were pregnant, where did you want to have your baby?
(Please tick one box only)

A6

Hospital

1

Midwifery-led unit

2

Home

3

I was undecided

4

When you first found out you were pregnant, or thought you were pregnant, who did you
first see? (not including where you went for a pregnancy test only)
(Please tick one box only)
GP

1

Midwife

2

Hospital doctor

3

Other

4

 (please describe below)

……………………………………………………………………………………………………………………
A7

A8

Do you feel the total number of antenatal check-ups you had were? (Please tick one box only)
Far too many

1

Too many

2

Just about right

3

Too little

4

Far too little

5

Where did you have most of your antenatal check-ups? (Please tick one box only)
Hospital (not midwifery-led unit)

1

GP surgery/Health centre

2

Midwifery-led unit

3

Other

4

 (please describe below)

……………………………………………………………………………………………………………………
A9

A10

How easy was it for you to get to the place where you received most of your antenatal checkups? (Please tick one box only)

(a)

Very easy

1

Easy

2

Neither easy or difficult

3

Difficult

4

Very difficult

5

Thinking about your antenatal check-ups, how much of your antenatal care would
you have liked the following people to provide?

(Please tick one box on each line. If you are uncertain, please give an estimate)
Most of
it
(i)

Hospital midwife

(ii)

Hospital doctor/consultant

(iii)

GP

(iv)

Midwifery-led unit midwife
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Some

Undecided

Hardly any
of it

None of it

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5
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(b)

Now, thinking about what actually happened, how much of your antenatal checkups
were provided by the following staff?

(Please tick one box on each line. If you are uncertain, please give an estimate)
Most of
it

A11

(i)

Hospital midwife

(ii)

Hospital doctor/consultant

(iii)

GP

(iv)

Midwifery-led unit midwife

Some

Unsure

Hardly any
of it

None of it

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

Overall, how many of each of the following types of staff were involved in providing your
antenatal care? (that is: while you were pregnant, before you came in to have your baby)
(Please tick one box on each line)

0

A12

(i)

Hospital midwife

(ii)

Hospital doctor/consultant

(iii)

GP

(iv)

Midwifery-led unit midwife

1

2

3

4

5

More
than
5

How important is it for you that you see the same person or same small group of people for
antenatal care?
(Please tick one box only)

A13

Very important

1

Important

2

Neither important or unimportant

3

Of little importance

4

Unimportant

5

Did you ever write down or discuss, with a midwife or doctor, your wishes for your labour
and birth? This is sometimes called a ‘birth plan’.
(Please tick Yes or No)
Yes

1

No

2

Thank you for completing the questions so far. The next section is about
your labour and your baby’s birth.
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B

B1

Questions about your labour and birth

How was your most RECENT baby born?
If you had one baby, please tick one box only.
If you had twins or triplets, please tick a box for each baby, telling us which baby it applies to)

B2

Normal vaginal birth

1

………………………………………….

Forceps birth

2

………………………………………….

Ventouse or vacuum birth

3

………………………………………….

Both forceps and vacuum

4

………………………………………….

A planned caesarean section

5

………………………………………….

An unplanned or emergency caesarean section

6

………………………………………….

I’m not sure

7

………………………………………….

Altogether, how many different midwives (not including student midwives) looked after you
during labour?
(Please tick one box only)

B3

One

1

Two

2

Three

3

Four

4

Five or more

5

Don’t know

6

Were you cared for by a student midwife at any point during your labour?
(Please tick one box only)
Yes

B4

1

No

2

Don’t know

3

How important is it for you to have met the midwife who will look after you during your labour
and birth beforehand?
(Please tick one box only)
Very important

1

Important

2

Neither important or unimportant

3

Of little importance

4

Unimportant

5
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B5

Which of the following were used to monitor your baby’s heartbeat during your labour?
(Please tick Yes or No for each line)
Pinard (small trumpet like instrument)

1

Yes

Doptone/Sonicaid (small, hand-held speaker with a microphone attached)

No

0

Yes

1

No

0

Yes

1

No

0

No

0

Not sure

2

Cardiotocograph (a machine that produces a print-out of your
baby’s heart-beat and your contractions and is attached to your
abdomen with one or two belts)
Scalp electrode (small wire attached to your baby’s head)
B6

Yes

1

Overall, how happy were you with the type of monitoring of the baby’s heart beat that you had
during your labour?
(Please tick one box only)

B7

Very happy

1

Happy

2

Neither happy nor unhappy

3

Unhappy

4

Very unhappy

5

During labour, you may have used some of the following methods of pain relief to help you
with your labour.
(Please tick all that apply)
Entonox (Gas and Air)

1

Injection of pethidine or other pain killing drug

2

Epidural or spinal injection in your back

3

Water/Bathing

4

TENS (stimulation from electrical pads on your back)

5

Massage

6

Breathing techniques

7

Nothing

8

Other

9

 (please describe
below)

……………………………………………………………………………………………………………………
B8

Overall, how happy were you with the type of pain relief that you had to help you during your
labour?
(Please tick one box only)
Very happy

1

Happy

2

Neither happy nor unhappy

3

Unhappy

4

Very unhappy

5

Thank you for completing this section of the survey. We are especially grateful because we know
how busy you must be with your baby. The next section asks about your feelings about your
childbirth experiences.
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C

Questions about your feelings about your childbirth experience

Just as no two women are exactly alike, no two women have exactly the same experiences during
childbirth. Please try to recall your labour and your baby's birth as vividly as you can. Think about
your feelings during labour and birth. Of course, you probably had many different feelings, but try to
remember what it was generally like for you during this time.

Instruction for how to fill in this section:
This question is used as an example only. Please do not fill in any questions on this page.
I felt confident

Almost Always

If you felt confident almost all of the time

tick the box in this position:
√
Almost Always

Rarely
1

1

If you felt confident a lot but not always

2

2

3

3

4

4

tick the box in this position:
√
Almost Always
1

If you felt confident a little more than half the time

3

4

tick the box in this position:
√
Almost Always
1

If you felt confident about half the time

2

2

3

4

5

6

7

5

6

7

5

6

7

5

6

7

5

6

7

6

7

tick the box in this position:
√
Almost Always

If you felt confident slightly less than half the time

1

2

3

4

Rarely

Rarely

Rarely

Rarely

tick the box in this position:
Almost Always

√
1

2

3

4

5

Rarely

If you felt confident sometimes, but much less than
half the time
tick the box in this position:
Almost Always

If you never or almost never felt confident

√
1

2

3

4

5

6

5

6

7

Rarely

tick the box in this position:
Almost Always

√
1

2

3

4

7

Rarely

Please try to rate each statement on its own. Do not consider the other statements.
The position of your tick in relation to 'almost always' and 'rarely' is what is important, not the numbers
under the boxes.
Women’s Evaluations of Maternity Care, The MidU Survey

302

The report of the MidU study
School of Nursing and Midwifery, Trinity College Dublin

Your Feelings About Your Childbirth Experience
Please see the previous page for full instructions on completing this scale.
Please rate each of the following statements by ticking a box between 1 and 7. Remember, the position
of the boxes in relation to 'almost always' and 'rarely' is what is important, not the numbers under the
boxes.
1. I felt tense

Almost Always

2. I felt important

Almost Always

3. I felt confident

Rarely
1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

Rarely

Almost Always

4. I was in control

Almost Always

5. I felt fearful

Almost Always

6. I felt relaxed

Almost Always

7. I felt good about my behaviour

Almost Always

8. I felt helpless

Almost Always

9. I felt I was with people who care about me

Almost Always

10. I felt like a failure

Almost Always

Rarely

Rarely

Rarely

Rarely

Rarely

Rarely

Rarely

Rarely

Thank you for completing this section of the survey. The next section asks about
the care you received after the birth of your baby.
Women’s Evaluations of Maternity Care, The MidU Survey

303

The report of the MidU study
School of Nursing and Midwifery, Trinity College Dublin

D

Questions about care after the birth of your baby

D1

(a)

Did you breast feed your baby?

(Please tick Yes or No)
Yes

1

Please go to Question D1b

No

2

Please go to Question D2

If you answered ‘Yes’ to Question D1a
(b)

How soon after your baby was born did you put him/her to the breast?

(Please tick one box only)

(c)

Immediately/within a few minutes

1

Within ½ an hour

2

Between ½ an hour and up to 1 hour

3

Between 1 hour and up to 4 hours

4

Between 4 hours and up to 12 hours

5

Between 12 hours and up to 24 hours

6

More than 24 hours

7

I can’t remember

8

When you left the hospital, were you?

(Please tick one box only)
Breastfeeding completely

1

Bottle feeding completely

2

Mixed (giving both breast and bottle)

3

I can’t remember

4

Other

5

 (please describe below)

……………………………………………………………………………………………………………………
(d)

How long did you breastfeed you baby for?

(Please tick one box only. If you are uncertain, please give an estimate)
0 to 3 days

1

4 to 6 days

2

Between 1 and 2 weeks

3

Between 3 and 4 weeks

4

Between 5 and 6 weeks

5

Between 6 and 7 weeks

6

Between 2 and 3 months

7

Between 4 and 5 months

8

For 6 months or more

9
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D2

How long did you spend in hospital or in the midwifery-led unit after your baby was born?
(Please tick one box only. If you are uncertain, please give an estimate)

D3

Less than 24 hours

1

Between 1 and 2 days

2

Between 3 and 4 days

3

Between 5 and 6 days

4

Between 7 and 8 days

5

Between 9 and 10 days

6

More than 10 days

7

Looking back now at how long you spent in the hospital or in the midwifery-led unit after
your baby was born, do you think that you…
(Please tick one box only)

D4

(a)

Were happy with your length of stay

1

Went home too soon

2

Were kept in hospital longer than you needed

3

Some women are cared for by the Midwifery-led Unit (sometimes called the MLU or
midwife unit) during their pregnancy and after the birth of their baby.

Were you cared for by the midwifery-led unit at any time during your pregnancy?
(Please tick Yes or No)
Yes

1

Please go to the next question

No

2

Please go to Section E

If you answered ‘Yes’ to Question D4a
(b) How many times did the midwife from the midwifery-led unit (MLU) visit you at
home?
(Please tick one box. If you are uncertain, please give an estimate)
Once

1

Twice

2

3 times

3

4 times

4

5 times

5

6 times

6

7 or more times

7

Never

8

(c) Thinking about how many times the midwife from the Midwifery-led Unit (MLU)
visited you at home, how satisfied were you with the number of visits you had?
(Please tick one box only)
Very satisfied

1

Satisfied

2

Neither satisfied nor dissatisfied

3

Dissatisfied

4

Very dissatisfied

5

Thank you for completing this section of the survey. The next section asks about your
expectations for care and your perceptions of the care you actually received.
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E

5

5

5

5

5

5

5

5

5

5

4

4

4

4

4

4

4

4

4

4

4

3

3

3

3

3

3

3

3

3

3

3

2

2

2

2

2

2

2

2

2

2

2

2

2

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Not at all
important

5

4

3

2

1

Somewhat
important

5

4

3

2

Very
important

5

4

3

Somewhat unimportant

5

4

3

5

Neither
important or
unimportant

We wish to know how important different aspects of maternity care are to you.
Please rate the IMPORTANCE of each of the following statements. There are no right or wrong answers, only your feelings about how IMPORTANT a
particular aspect of care is to you
Please answer all questions, by ticking one box on each line

Aspects of maternity care
1.
2.
3.

4.
5.
6.

7.

8.
9.
10.

11.
12.
13.

14.

15.
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That the facilities where I have my baby are clean and tidy
That I am seen on time when I attend for my antenatal visits
That during my pregnancy I am given enough information that I can
understand to help me prepare for my baby’s birth
That I am supported by all staff during my pregnancy
That, overall, I am satisfied with the care I receive during labour
That, overall, I am satisfied with the care I receive in the hospital or
midwifery-led unit (MLU) after my baby is born
That the surroundings I am in after the birth of my baby are
comfortable
That I am treated as an individual
That I am supported by staff during my labour and birth
That the surroundings where I give birth to my baby are
comfortable
That I have as active a role as I want in all decisions about my care
That I have confidence in the staff who are caring for me
That, overall, I am satisfied with the care I receive after I go home
with my baby
That during my pregnancy, I am seen by the same member of staff
or same group of staff
That during my pregnancy, I am given enough information that I
can understand to help me to look after my baby when s/he is born
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That my views and wishes are respected
That staff explain enough to me about my care
That I have a choice of who will look after me in my antenatal
check-ups/visits (e.g. midwife, GP, consultant)
That I am given enough information that I can understand to enable
me to make decisions
That, overall, I am satisfied with all the maternity care I receive
That I am given a choice about where I can have my baby
That I am able to control what happens to me during labour
That I am cared for by the same midwife throughout my labour
That my privacy and dignity is respected during my labour
That there will not be too many people involved in providing my
antenatal care
That my partner (or family or friends) is included in my care
That I am able to recommend the care I receive to my friends
That the staff are kind and understanding
That I am supported with how I wish to feed my baby
After my baby is born, that the staff I see will offer me similar
advice about feeding my baby
That I am able to move around as much as I want during my labour
That I have choices about what happens to me throughout my care
That during my baby’s birth I am cared for by someone whom I
have met during my pregnancy
That, overall, I am satisfied with the care I receive during my
pregnancy
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34.

33.

32.

31.

30.

29.

28.

27.

26.

25.

24.

23.

22.

21.

20.

19.

18.

17.

16.

Aspects of maternity care
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5

4

4

4

5
5

4

5

4

5

4

4

5

5

4

4

5

5

4

5

4

4

5

5

4

5

4

4

5

5

4

5

4

4

5
5

4

Somewhat
important

5

Very
important

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

Neither
important or
unimportant

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

Somewhat
unimportant

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Not at all
important
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E

5

5

5

5

5

5

5

5

5

5

5

4

4

4

4

4

4

4

4

4

4

4

4

3

3

3

3

3

3

3

3

3

3

3

3

3

2

2

2

2

2

2

2

2

2

2

2

2

2

2

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Performed
not at all
well

5

4

3

2

Performed
somewhat
badly

5

4

3

Performed
somewhat
well

5

4

Performed
Very well

5

Neither
performed
well or
badly

We wish to know how you feel the care and services you received PERFORMED.
Please rate the PERFORMANCE of each of the following statements. There are no right or wrong answers, only your feelings about how a particular
aspect of care PERFORMED for you.
Please answer all questions
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The facilities where I had my baby were clean and tidy
I was seen on time when I attended for my antenatal visits
During my pregnancy I was given enough information that I
understood to help me prepare for my baby’s birth
I was supported by all staff during my pregnancy
Overall, I am satisfied with the care I received during labour
Overall, I am satisfied with the care I received in the hospital or
midwifery-led unit (MLU) after my baby was born
The surroundings I was in after the birth of my baby were
comfortable
I was treated as an individual
I was supported by staff during my labour and the birth of my baby
The surroundings where I gave birth to my baby were comfortable
I had as active a role as I wanted in all decisions about my care
I had confidence in the staff who cared for me
Overall, I am satisfied with the care I received after I went home
with my baby
During my pregnancy, I was seen by the same member of staff or
same group of staff
During my pregnancy I was given enough information that I
understood to help me to look after my baby after she/he was born

Aspects of maternity care

35.
36.
37.

38.
39.
40.

41.

42.
43.
44.
45.
46.
47.

48.

49.
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Staff explained enough to me about my care

I had a choice of who looked after me in my antenatal check-ups/visits
(e.g. midwife, GP, consultant)
I was given enough information that I understood to enabled me to make
decisions
Overall, I am satisfied with all the maternity care I received

I was given a choice about where I can have my baby

I was able to control what happened to me during labour

I was cared for by the same midwife throughout my labour

My privacy and dignity was respected during my labour

There were not too many people involved in providing my antenatal care

My partner (or family or friends) was included in my care

I would recommend the care I received to my friends

The staff were kind and understanding

I was supported with how I wished to feed my baby

After my baby was born, the staff I saw offered me similar advice about
feeding my baby
I was able to move around as much as I wanted during my labour

I had choices about what happened to me throughout my care

During my baby’s birth I was cared for by someone whom I met during my
pregnancy

51.

52.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

66.

67.

4
4
4

4

4
4
4
4
4
4
4
4
4
4
4

4
4
4

5
5

5

5
5
5
5
5
5
5
5
5
5
5

5
5
5

Performed
somewhat
well

5

Performed
Very well

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

Neither
performed
well or
badly

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

Performed
somewhat
badly
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1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Performed
not at all
well

Thank you for completing this section of the survey. There are only three short sections left, and each should
take less than a minute to answer. The next section asks about your experiences of midwifery-led care

65.

54.

53.

My views and wishes were respected

50.

Aspects of maternity care
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F

Questions about women’s experiences of Midwifery-led care.

Some women in the MidU study were cared for by the Midwifery-led Unit (sometimes called the MLU
or midwifery unit) during their pregnancy and after the birth of their baby
F1

(a)

Were you cared for by the Midwifery-led unit (MLU) at any time during your
pregnancy?

(Please tick one box only)
Yes

1

If Yes, go to Question F1b

No

2

If No, go to Section G

If you answered ‘Yes’ to Question F1a
(b)

We are interested in your experience of the MLU. Think about the care you received
before and after you had your baby. At any point during this care were you
transferred out of the MLU? This would mean that you were transferred to consultantled care, that is, to see a doctor at the hospital for a clinic visit/second opinion or
transferred to consultant-led/hospital care completely.

(Please tick one box only)
Yes, I was transferred from the MLU and did not return

1

Yes, I was transferred from the MLU but returned

2

Yes, I was transferred from the MLU, returned and
3

was transferred again and did not return

4

No, I was not transferred out
Section I

5

I’m not sure
(c)

Please go to

When were you transferred from the MLU to consultant-led care (that is, to see a
hospital doctor)?

(Please tick one box only)

(d)

Prior to 12 weeks of pregnancy

1

Between 12 and 24 weeks of pregnancy

2

Between 24 and 36 weeks of pregnancy

3

After 36 weeks of pregnancy

4

I’m not sure

5

How satisfied were you with the discussion the MLU midwife had with you about your
reason(s) for transfer?

(Please tick one box only)

(e)

Very satisfied

1

Satisfied

2

Neither satisfied nor unsatisfied

3

Unsatisfied

4

Very unsatisfied

5

How satisfied were you about being transferred from the MLU?

(Please tick one box only)
Very satisfied

1

Satisfied

2

Neither satisfied nor unsatisfied

3

Unsatisfied

4

Very unsatisfied

5

Thank you for completing this section of the survey.The next section asks a few questions
about you and your household, and the survey then finishes with three general questions.
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G
G1

Questions about you and your household
This question asks about support available to you in relation to your living arrangements. Are
you……
(Please tick one box only)
Living with your husband/partner

1

Living with your parents

2

Living alone/without a partner

3

Living with other friend/relative

4

Homeless unsupported

5

Homeless with your partner

6

In care/fostered

7

Living in sheltered accommodation/refuge

8

Other

‘

9

 (please describe below)

……………………………………………………………………………………………………………………
G2

Census 2006
What is your Ethnic or Cultural background?
(Please choose one section from A to D then
A

B

C

D

√

the appropriate box within that section)

White
Irish

1

Irish Traveller

2

Any other White background

3

Black or Black Irish
African

4

Any other Black background

5

Asian or Asian Irish
Chinese

6

Any other Asian background

7

Other, including mixed background
8

Other

 (please describe below)

……………………………………………………………………………………………………………………
G3

(a) Have you finished your full-time education?
(Please tick Yes or No)
Yes

1

Please go to Question G3b below

No

2

Please go to Question G4

(b) If you answered ‘Yes’ to Question G3a, how old were you when you finished full-time
education (school or college, whichever you last attended full-time)?
Age at which you finished full-time education
G4

years

Do you have private health care insurance?
No

1

Yes, BUPA

2

Yes, VHI

3

Yes, VIVAS

4

Other

5

 (please describe below)

……………………………………………………………………………………………………………………
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H

Questions about what you liked and disliked most about your care

H1

Overall, what did you like most about your care in pregnancy. childbirth and after your baby
was born?
………………………………………………………………………………………………………………………………………………………………….
………………………………………………………………………………………………………………………………………………………………….
………………………………………………………………………………………………………………………………………………………………….
………………………………………………………………………………………………………………………………………………………………….

H2

Overall, what did you like least about your care in pregnancy. childbirth and after your baby
was born?

………………………………………………………………………………………………………………………………………………………………….
………………………………………………………………………………………………………………………………………………………………….
………………………………………………………………………………………………………………………………………………………………….
………………………………………………………………………………………………………………………………………………………………….

H3

Would you like us to send you a summary of the findings of the MidU Study?
Yes

1

No

2

Thank you very much for completing this survey. We are very grateful for
the time and trouble you have taken. Please use the reply paid envelope to
send it back to us. If you have any problems in completing this survey,
please call Celena on 01 8963936
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Appendix 10 – Presentations and publications from the on-going MidU study
Presentations
Begley C, Devane D, Clarke M. (2007) Researching midwifery-led services: a rollercoaster ride
towards women-centred care. Plenary paper at the Researching Midwifery Conference at
University of Dundee, UK, November 2007
Devane D, Begley CM, Clarke M. (2006) 'Great Expectations and Hard Times': Implementing
Midwifery-led Care in the Republic of Ireland. Invited plenary paper presented at the An Bord
Altranais National Conference 'Creativity, Research and Innovation in Nursing and Midwifery
Practice', Dublin, Ireland. 15th June 2006.
Devane D, Begley CM, Clarke M, Horey D, OBoyle C. (2006) Evaluating maternity care: A
minimum dataset of outcome measures. Paper presented at the 3rd Normal Labour and Birth
Research Conference, Grange-on-Sands, England, 8th June 2006.
Begley CM, Devane D, Murphy-Lawless J (2006) Midwives’ views of consultant-led and
midwifery-led maternity care in Ireland. Jordanian Nursing Conference: Global Citizenship,
April 2006, Amman, Jordan
Begley C, Devane D, Clarke M. (2006) Evaluating complex interventions through randomised
trials: An example of the MidU Study Plenary paper presented at the 6th Annual Conference of
the National Council for the Professional Development of Nursing and Midwifery, 'Developing
Services for Patients and Clients: Nurses and Midwives Promoting Innovation and Change,
Dublin, Ireland, November 2006
Begley CM, Devane D, Clarke M, McCann C, Flannagan B, Maguire R, Molloy K, Higgins S,
Ahmed S, Finan A, Vaughan D. (2006) Implementing midwifery-led care in the Republic of
Ireland: A Case Study of midwifery-led units. Paper presented at the Evidence Based Midwifery
Network Conference "Celebrating Change: Evidence Led Innovations In Midwifery Practice",
Leicester, England, 25th March 2006.
Murphy-Lawless J, Begley C, Devane D. (2005) Women’s Experiences Of Maternity Care In
Ireland: An Opportunity For Midwifery-Led Care? Proceedings of the 6th Annual Research
Conference, School of Nursing and Midwifery Trinity College Dublin, Nov 2005, 108-115
Devane D, Begley CM, McCann C, Hughes P, Maguire R, Molloy K, Finan A, Higgins S, Ahmed
S, Vaughan D, Clarke M. (2005) Evidence-based clinical practice guidelines for midwifery-led
care: Challenges and strategies in their development. Proceedings of the 6th Annual Research
Conference, School of Nursing and Midwifery, Trinity College Dublin, Nov 2005, 206
Devane D., Begley C. (2005) Nursing Practice Development; Capitalising on New
Opportunities Irish Nursing Practice Development Association Annual Conference Hudson Bay
Hotel, Athlone March 2005.
Devane D, Begley CM. (2005) Trying it out? Strategies for effective evaluation in practice
development at the Irish Nursing Practice Development Association Annual Conference
‘Nursing Practice Development; Capitalising on New Opportunities’, Athlone, March 2005
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Begley CM, Lawless J, & Devane D. (2005) Meeting the needs of childbearing women in
Ireland? Midwives' views of maternity care. 27th Triennial Congress of the International
Confederation of Midwives, Brisbane, 25th-28th July 2005.
Devane D, Begley CM, OBoyle C, Horey D, Clarke M. (2005) Safety and maternity care:
Identification of a core set of outcome measures using an e-Delphi process. 27th Triennial
Congress of the International Confederation of Midwives, Brisbane, 25th-28th July 2005.
Devane D, McCann C, Hughes P, Maguire R, Higgins S, Doyle M, Begley CM, Clarke M (2004)
The MidU trial protocol: a multi-centre randomised trial of the efficacy of midwifery-led care
Healthcare Risk Managers' Forum Conference 2nd March 2005, Great Southern Hotel Dublin
Airport (poster)
Devane D, McCann C, Hughes P, Maguire R, Begley C, Clarke M. (2004) An evaluation of the
effectiveness of midwifery-led services in the North Eastern Health Board: Design issues in the
MidU Study, an ongoing multi-centre randomised trial. Poster presented at the 4th Annual
Conference, National Council for the Professional Development of Nursing and Midwifery,
Dublin, 17th November 2004. (won 1st prize)
Devane D, Begley C, Clarke. M. (2004) The effectiveness of pilot midwifery-led services in the
North Eastern Health Board: The protocol for the MidU Study Proceedings of the 5th Annual
Research Conference, School of Nursing and Midwifery Studies, Trinity College Dublin, Nov
2004, (abstract), p. 119
Devane D, McCann C, Hughes P, Maguire R, Begley C, Clarke M. (2004) An evaluation of
midwifery-led services in the North Eastern Health Board: The protocol for the MidU Study, an
ongoing multi-centre randomised trial. Poster presented at Ireland’s Annual Joint Midwifery
Conference “The politics of pregnancy”, Dundalk, Co. Louth, 14th October 2004. (poster)
Devane D, McCann C, Hughes P, Maguire R, Begley C, Clarke M. (2004) An evaluation of the
effectiveness of midwifery-led services in the North Eastern Health Board: Design issues in the
MidU Study, an ongoing multi-centre randomised trial. Poster presented at the 4th Annual
Conference, National Council for the Professional Development of Nursing and Midwifery,
Dublin, 17th November 2004. (won 1st prize)
Devane D, Begley C, Clarke. M. (2004) The effectiveness of pilot midwifery-led services in the
North Eastern Health Board: The protocol for the MidU Study Proceedings of the 5th Annual
Research Conference, School of Nursing and Midwifery Studies, Trinity College Dublin, Nov
2004, (abstract), p. 119
Devane D, McCann C, Hughes P, Maguire R, Begley C, Clarke M. (2004) An evaluation of
midwifery-led services in the North Eastern Health Board: The protocol for the MidU Study, an
ongoing multi-centre randomised trial. Poster presented at Ireland’s Annual Joint Midwifery
Conference “The politics of pregnancy”, Dundalk, Co. Louth, 14th October 2004. (poster)
Devane D., Begley C. M. “Midwifery-led care: the way forward?” (2003) Proceedings of the
22nd Annual Nursing and Research Conference, Faculty of Nursing, Royal College of Surgeons
in Ireland, 12 (abstract)
Begley C., Devane D. (2003) “Moving forwards with midwifery-led care” Opening address at the
“Moving midwifery forwards: implementing the evidence” Conference, University of Ulster.
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Publications:
Devane D, Begley C. M, Clarke M, Horey D, O’Boyle C Evaluating maternity care: a core set of
outcome measures Birth, 2007; 34 (2): 164-171
Devane D, Murphy-Lawless J, Begley CM Childbirth policies and practices in Ireland and the
journey towards midwifery-led care Midwifery, 2007; 23: 92-101
Devane D. and Begley C. M Childbirth: how safe is safe enough? British Journal of Midwifery,
2004; 12(7): 416-417.
Devane D., Begley C. M. and Clarke M. How many do I need? Basic principles of sample size
estimation. Journal of Advanced Nursing, 2004; 47(3): 297-302.
Begley C. M., Devane D. The re-birth of midwifery-led care in Ireland Practising Midwife,
2003; 6 (6): 26-29
Begley C. M., Devane D. The invisible woman: maternity care in Ireland Practising Midwife,
2003; 6 (5): 10-12
Devane D, Begley C. M. Midwifery-led units: Chance for choice Irish Medical Times, 2003;
September 26, 37(39):32.
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