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The BED Study

 
The Birth Environment Design (BED) Study


A feasibility randomised controlled trial (RCT) of ‘changed’ or ‘standard’ birth environment during labour and birth in a low-risk cohort. 




Study Protocol 
Study Title
 The Birth Environment Design (BED) Study: a feasibility Randomised Controlled Trial (RCT) of ‘changed’ or ‘standard’ birth environment during labour and birth in a low-risk cohort. 
2. Principal Investigator
Sarah Tapp, Registered Midwife
Project Team
Dr Hannah Dahlen, Dr Kate Levett, Hazel Keedle, Sharon Lee, Helen Mou, Jawaher Masri and Mona Malla 
3. Abstract
Background: A woman’s ability to birth physiologically benefits both mother and baby; the setting of her chosen birth space may impact her ability to do so. Most women in Australia give birth in standard obstetric units, with rooms designed to be medically focused. Aim: To assess the feasibility and effectiveness of implementing pragmatic and temporary changes to a standard obstetric room, in order to improve mobility and physiological birth rates. Primary outcome: Maternal mobility and upright positioning in labour. Methods: A feasibility RCT including 160 low-risk women (80 in each group) at Auburn Hospital randomised to either a standard obstetric room or changed room (decentralised bed, increased privacy and ambience). A contemporaneous form documenting maternal position will be completed by midwifery staff every 30 minutes, and a satisfaction and feasibility survey will be completed by both the woman and the intrapartum midwife. 
5. Introduction 
5.1 Rational and justification for proposed study
Physiological birth benefits mother and baby, and the birth setting may impact her ability to do so (Foureur, Davis, et al., 2010; Priddis, Dahlen, & Schmied, 2011). In high-income countries, such as Australia, standard obstetric units are used for 97% of births (Australian Institute of Health and Welfare [AIHW], 2018). The design of rooms within these obstetric units is like other hospital rooms in which sick people are cared for, with the bed the focus and medical equipment prominently displayed (Hodnett, Downe, & Walsh, 2012). Giving birth is for most women a physiological function and so the use of medicalised environments has been questioned (Davis & Walker, 2010; Foureur, Davis, et al., 2010).  Additionally, this move into standard obstetric units has come with increased interventions during childbirth (International Federation Gynecology and Obstetrics [FIGO], 2018; Foureur, Leap, Davis, Forbes, & Homer, 2010). 

A Cochrane Systematic Review found alternative birth settings, such as birth centres, were associated with improved physiological birth rates compared to standard settings (Hodnett et al., 2012). However, the authors identified that a confounding factor in the studies were the organisational differences in care between the two models making it difficult to determine whether birth environment alone improves birth outcomes. Two Cochrane Reviews found that when women were upright and mobile the duration of their labour, rates of caesarean and epidural use were reduced (Lawrence, Lewis, Hofmeyr, & Styles, 2013) as well as second-stage length, episiotomy rates and instrumental births (Gupta, Sood, Hofmeyr, & Vogel, 2017). 

5.2 Clarification of assumptions and limitations
Maintaining an upright or mobile position has advantages for labouring women, yet women are being encouraged to adopt recumbent positions in standard obstetric units (Davis & Walker, 2010; Hammond, Homer, & Foureur, 2014; Priddis, Dahlen, & Schmied, 2011). There is an entrenched provision of care in standard obstetric units, that is neither woman, nor (traditionally) midwifery centred; it is institution centred. It is the expectation that woman and midwives will mould themselves to the medico-legal model, which includes continuous electronic fetal monitoring, ease of emergency access and a level of comfort for the health professional regardless of the woman’s desires (Fahy & Parratt, 2006). This is the culture that many Australian midwives have trained and worked in. The Birth Environment Design (BED) Study aims to make changes to this culture. Limitations are that midwives are often overworked and may be unable to see the advantage of the proposed change. This study uses an experimental design (which is appropriate when testing interventions) but does not explore women’s and midwives’ perspectives in-depth, which would occur better in a qualitative study.  
5.3 Identification and definition of major terms, concepts and variables.
The variables that can influence physiological birth include parity, risk-level and demographics (age, cultural/ethnic background). The BED Study will include primiparous and multiparous women and will stratify data accordingly. 
The following terms are relevant:
· Physiological birth: is spontaneous in onset and progress; it results in a vaginal birth of baby and placenta; includes only physiological blood loss and facilitates optimal newborn transition to life through skin-to-skin contact and keeping the mother and baby together (American College of Nurse Midwives [ACNM], 2013).  
· Standard obstetric unit/room:  standard medical layout; including a centralized bed and medical equipment prominently displayed.
· Changed or alternative room: Decentralized bed, dim lighting, mobility equipment and increased privacy and ambience
6. Significance of the study to the discipline 
In Auburn Birth Unit, birth rooms have become increasingly medicalised. Many midwives report that it is the women themselves who are choosing to birth on the bed, but this is in contradiction to available research (Priddis et al. 2011). By encouraging midwives to make the small pragmatic changes to the standard obstetric room, which encourages mobility, increases privacy, while still allowing access to the bed, it is hypothesised that mobility in labour will be increased. This changed birth environment may decrease the use of analgesia, increase satisfaction and potentially increase the vaginal birth rate. The pragmatic nature of this study means it is more likely to be implemented as it does not require significant cost outlay and the room can be adapted quickly.
7. Research Question
Will a pragmatic change in birth environment in standard obstetric units impact on women’s mobility, birth positioning and facilitate physiological birth?
8. Aims and Objectives
8.1 Aim
To assess the feasibility of implementing pragmatic and temporary changes to a standard obstetric room, in order to improve mobility and physiological birth rates.
8.2 Objectives
· Determine the rates of mobility and upright positioning in a changed room environment compared to a standard obstetric room.
· Examine facilitators and barriers experienced by midwives in a changed room environment.
· Determine women’s preferences, comfort level and useful tools in the in the birth room environment.
9. Literature Review
A literature review which examined change in birth environment in standard obstetric units, found 11 research papers, with only two being RCTs and one of these was a study protocol. Hodnett et al. (2009) undertook an RCT, which compared a standard obstetric room to an ‘ambient room’ and found both women and clinicians were more positive about the ambient room (65.5% in ambient room vs. 13.3% in standard room) (Hodnett et al., 2009). However, all but one birth took place on the bed. 

The second paper is a published RCT study protocol currently underway in Denmark, which aims to examine how physical birth environment, designed to reduce stress, affects the outcome of labour and the birth experience of women and their partners (Lorentzen et al., 2019). The rooms designed for the study would be expensive to replicate (Lorentzen et al., 2019). The remaining qualitative research was valuable; however, the smaller sample sizes and limited demographic information makes it difficult to determine if the evidence gained is transferable to Culturally and Linguistically Diverse (CALD) and lower socio-economic status (SES) groups.

The literature review indicated physiological birth could be facilitated by decentralising the bed; using mobility equipment (floor mats, birth balls and bean bags); increasing privacy and using ambient features such as lighting and music. The changes range from significant, such as having three zones in the birth environment with an LCD projector (Lorentzen et al., 2019), to more subtle changes, such as simply closing the door (Bourgeault et al., 2012).  

[bookmark: _Hlk9867708]Midwives’ practice was found to be influenced by their working environment, eliciting feelings of reassurance or risk-aversion (Hammond, Foureur, & Homer, 2014a; Hammond, Foureur, & Homer, 2014b). Midwives found rooms that were functional and private were supportive of good midwifery practice (Hammond,  Homer & Foureur, 2017). Women and midwives reported limited and temporary control over the birth space (Bourgeault, Sutherns, Macdonald, & Luce, 2012; Davis & Homer, 2016; Davis & Walker, 2010), but some midwives were able to change the space and equipment to suit the woman’s needs (Bourgeault, Sutherns, Macdonald, & Luce, 2012).
10. Theoretical framework 
Fahy and Parratt’s (2006, p.46) theory of Birth Territory will underpin this study; it refers to the features of the birth room or ‘terrain’ and the use of power within the room or ‘jurisdiction’. The concept of Terrain within the Birth Territory Theory stipulates there is a spectrum where birth rooms lie; somewhere between a ‘sanctum’ and a ‘surveillance room’ (Fahy & Parratt, 2006, p.46). A sanctum is defined as an environment that optimise privacy, comfort and ease for the woman and a surveillance room is a clinical environment that is designed for surveillance of the woman and to optimise the comfort of the clinicians (Fahy & Parratt, 2006). The BED Study is designed to test the acceptability of rooms that lie closer on the spectrum to a ‘sanctum’ and move away from a ‘surveillance room’, this move into a sanctum would decrease the fear felt by woman, thus enhancing the physiological processes and emotional well-being (Fahy & Parratt, 2006). 

Another key component of the theory is ‘Jurisdiction’ or having the power to do what one wants within the birth environment (Fahy & Parratt, 2006). Within this concept, ‘Midwifery Guardianship’ and ‘Midwifery Domination’ are also identified: Midwifery Guardianship refers to integrative power which involves guarding the woman and her Birth Territory and nurtures the woman’s sense of safety (Fahy & Parratt, 2006, p.47). Opposed to this is Midwifery Domination which is based on the use of disciplinary power; it interferes with the labouring process by making the woman become compliant (Fahy & Parratt, 2006). A component of ‘Midwifery Guardianship’ means controlling who crosses the boundary into the woman’s Birth Territory, which is in-line with the changed rooms in the BED Study which aim to increase privacy and the woman’s sense of security. 
10. Methods:
10.1 Study Design: 
A feasibility Randomized Controlled Trial (Appendix 4 for Consort Flow Diagram) (Schulz, Altman, & Moher, 2010).
10.2 Sampling
The primary outcome is mobility in labour, to detect an increased level of mobility from an assumed 50% in the standard care arm to 75% in the intervention arm, we calculate we would require 58 patients in each arm. This is sufficient to ensure 80% power with a 5% two-sided significance level, however, due to drop-out, we will aim to recruit 80 in each group. 

The secondary outcome measures are pharmaceutical analgesia, birth position, length of labour, mode of birth, perineal outcomes, haemorrhage, use of synthetic oxytocin, length of hospital stay, maternal satisfaction and midwifery evaluation. It is not expected that a sample size of 160 will be able to detect differences of statistical significance in secondary outcome measures. As this is a feasibility study the opinions of women and midwives will be sought.  A limitation of the proposed BED Study is sample size, which is small. Webb & Bain (2010) state that a small sample size increases the chance that important variables may not be equally distributed across both groups, however, as the BED Study is a feasibility study and needs to be completed in the timeframe for an Honours it is hoped that a larger scale study performed later would rectify this limitation and enhance the study design.  

10.3 Strategies for recruitment and retention
In the BED Study low-risk women who are classified as A/A* or B under the National Midwifery Guidelines for Consultation and Referral (Australian College of Midwives [ACM], 2015) and will be cared for  through the Midwives Clinic at Auburn Hospital will be recruited onto the trial (appendix 5). Women who are at least 36 weeks gestation and are planning a vaginal birth will be offered participation in the trial. Women will be provided with the participant information sheet and consent form to read. If they are happy to participate, they will be asked to provide written informed consent. 

Randomisation will occur immediately following consent, however, will be kept in sealed envelope in the woman’s clinical notes. When the woman presents to the Auburn Birth Unit in labour the midwife will open the envelope indicating allocation to control or intervention group. This method will therefore limit potential bias in the provision of antenatal care. A separate list will be kept of group allocation to check for any deviation from randomisation procedure.

10.4 Inclusion/Exclusion Criteria
The National Midwifery Guidelines for Consultation and Referral (ACM 2015) provide information to midwives to assist with integrating evidence into their clinical care and to aid midwives in their discussions with women regarding different maternity care options. Pregnancy or medical conditions are labelled as either A, A*, B or C. 
A or A*: Discuss the situation with a colleague, and/or medical practitioner. A* is the category for midwives endorsed to prescribe scheduled medicines and order diagnostic or screening tests (ACM, 2015, p.22).
B: Consult with a medical practitioner or other health care provider (ACM, 2015, p.22).
C: Refer a woman or her infant to a medical practitioner for secondary or tertiary care (ACM, 2015, p.22).

Inclusion Criteria
· 18 years or older at time of recruitment
· Experiencing a low-risk pregnancy and classified as either category A/A* or B under the National Midwifery Guidelines for Consultation and Referral (ACM 2015)
· Greater than 36 weeks gestation
· Planning a vaginal birth
Exclusion Criteria 
· High-risk pregnancy classified as either category C under the National Midwifery Guidelines for Consultation and Referral (ACM 2015).
· If the woman is recruited while she is classified as low-risk but during her pregnancy develops into a high-risk patient she will be excluded from the study.
· Medical indication requiring CS or other medical issues preventing upright positions in labour and birth
· Previous stillbirth or stillbirth in current pregnancy
· Inability to give informed consent.
	
10.5 Control Group: Standard Care
Women randomised to the control arm will be assigned to a standard room (bed in the centre of the room, alternative birth equipment stored in a separate room, lights not dimmed). Women should not be prevented from utilising alternative birthing equipment if she desires.  

10.6 Study Group: Alternation in Birth Environment Design
In the intervention arm the bed will be pushed to the side of the room, the resuscitaire will be moved outside the room, birth mats, bean bags and birth balls will be placed in the centre of the room; music will be started; blinds will be closed; the door of the birth room will be shut and a ‘please knock & enter quietly’ sign displayed; lighting decreased and access to water encouraged 

The preparation of the room will not take more than 5-10 minutes for the midwife to complete prior to the woman entering the room. Restrictions will not be placed on the woman; she should be facilitated to use any and all equipment (including the bed if she so desires). 

If the circumstances of her labour change and as medically indicated quick access to the bed is required, (e.g. emergency instrumental delivery) health professionals will revert to the standard room.  
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10.7 Data Collection and procedures
The primary outcome measure will be mobility and upright positioning in labour. Birth Unit Midwives will also be asked to complete a form documenting maternal position every 30 minutes and further information will be gained by the completion of the postnatal survey by both the midwives and woman. Secondary outcome measures will be extracted from eMaterntiy.

In addition to the Maternal Positions Form, following the birth, the intrapartum midwife will complete a survey identifying facilitators and barriers to caring for the woman who was part of the study (Appendix 2). Following the birth all women will be given a satisfaction survey to be completed prior to discharge. (Appendix 3).  

When the midwives sign the Information and Consent Form, they will be offered the opportunity to participate in a focus group. Those midwives who consent will be contacted to attend a focus group. The focus group will be conducted in a suitable quiet room at Auburn Hospital at a convenient time for the participants. The focus group will be audio recorded and then transcribed by the research staff (not the lead researcher) and will be stored on a WSLHD computer at Auburn Hospital Research Office. The focus group will take approximately 30-60 minutes. The participants will be asked to maintain other staff members and the labouring women’s confidentiality by not mentioning names or identifiable details. The focus group will be led by one of the research team and will discuss the midwives’ thoughts on the room set-up and barriers and facilitators for caring for a woman on the BED Study. 
11. Data Analysis
The primary outcome measure is whether women mobilise or not (mean time spent upright) a two-sample T-test will be conducted to compare arms. The primary and secondary outcome measures will be assessed using descriptive and analytic statistics, odds ratios with 95% confidence intervals for categorical data, and mean +/- standard deviation, or mean and interquartile range for continuous variables. Intention to treat analysis will be undertaken.
12. Ethical Considerations
Approval from both the University of Western Sydney Ethics Committee and the WSLHD Ethics Committee has been gained. No woman will be coerced to participate in this study. She and her family will have time to read study information, ask questions and consult with others. Data will be treated confidentiality. All women will be given a study code and data collected will be de-identified. Data will be entered in a single password protected spreadsheet, with data from eMaternity and the surveys collated and stored on a secure computer in a locked research office. 

All women in this study will receive standard midwifery care. The only intervention is a change to the set-up of the birthing room at initial presentation. The room can quickly be reverted should the need arise during labour. The women will be reassured that their care will not change should they not want to participate, they can withdraw at any time without penalty or have the room changed back if they desire.

12.1 Data Security and Handling
· The collected data will be de-identified once data linkage has occurred all data will be allocated a study ID code at randomisation and a master ID list be kept.  
· The surveys and transcripts of the focus group will be kept in a locked cabinet in the research office.
· The study data will be stored on a WSLHD password protected computer in the research office at Auburn Hospital.
· The collected data will be stored for a period of 5 years after the completion of the study. At this point all data will be securely disposed by security shredding for paper data or deletion for electronic data. 
13. Validity, reliability and generalizability
Generalizability or external validity is the degree to which a study can be applied to a broader population than included in the study (Webb & Bain 2010). Due to the small sample size it will be unclear whether the BED Study has generalizability, a larger multi-center study will be needed if the feasibility study demonstrates a positive outcome for women. Internal validity refers to the degree to which the study is free from bias and confounding (Webb & Bain 2010). The lack of blinding within the two arms is an area where bias in the provision of midwifery care could enter, however, it is impossible to blind women and midwives to room design. The study is designed to reduce confounding factors, so the same midwives could care for women in either arm. Aside from room change both arms are treated equally. All women recruited will have all available data points recorded, regardless if room changes do not occur (due to midwifery or situational issues), thus limiting bias due to loss to follow-up.

The reliability of a quantitative study refers to the ability of a tool of data collection to measure both consistently and accurately (Rees, 2015). There are several data collection tools utilised in the BED Study; the Maternal Positions Form, collecting the primary outcome (Appendix 1) is newly developed and has not been tested in previous studies, which may impact its reliability (Rees, 2015). The tool was designed to be contemporaneously completed, therefore reducing recall bias. It is hoped that the BED Study as a feasibility study will test the reliability of this tool which could be used for a later larger study. Secondary outcome measures rely primarily on eMaternity data entry, which is accurate in relation to mode of birth, birth position and pharmaceutical analgesia. 
14. Communications of Results and Findings 
The findings of the study will be used to inform policy and practice at Auburn Hospital in the future. If the BED Study demonstrates changes in maternal outcomes, changes to practice could be recommended. A larger multicentre research project would then need to be undertaken in the future to assess generalisability.  The intervention of altering pre-existing birth environment designs quickly and easily could be adopted in the future at birth units throughout Australia. The findings of this study will be disseminated through peer- reviewed publications, workshops and scientific conferences. 
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16. Appendices
16.1 Appendix 1: Maternal Positions Form
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16.2 Appendix 2: Midwifery Barriers/Facilitators Survey
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16.3 Appendix 3: Maternal Postnatal Survey
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16.4 Appendix 4: Consort Flow Diagram
CONSORT 2010 Flow DiagramFollow-Up
Analysed  (n=  )
 Excluded from analysis (give reasons) (n=  )
Analysis
Lost to follow-up (give reasons) (n=  )
Discontinued intervention (give reasons) (n=  )
Enrolment
Allocated to Control Arm (n= 80)
 Received allocated intervention (n=  )
 Did not receive allocated intervention (give reasons) (n=  )
Allocation
Randomized (n= 160)
Excluded  (n=   )
   Not meeting inclusion criteria (n=  )
   Declined to participate (n=  )
   Other reasons (n=  )
Assessed for eligibility (n=  )


Analysed  (n=  )
 Excluded from analysis (give reasons) (n=  )

Lost to follow-up (give reasons) (n=  )
Discontinued intervention (give reasons) (n=  )
Allocated to Intervention Arm (n= 80)
 Received allocated intervention (n=  )
 Did not receive allocated intervention (give reasons) (n=  )
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[T —————

N N I N O O A B O
e = e
S T ZE.
= E
5. Doy hink e bth oo ecursed thewoman o move aound more?
e
& e

4. Do you think the room set-up improved your care of the woman?

N N N N N N
- [ o
e no paery

=) - R
5. How much extr3 time was involved in caring for the woman, just because she was

part of the BED Study?
2 1Sminutes
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b. 510 minutes.
10-20 minutes
20 minutes or more.
e Unsure
6. Was the extra time taken in caring for this woman acceptable?
a Yes
b No
< Unsure
7. Did the room set.up impact the treatment of the woman during an emergency?
2. Mo, room set-up did not impact emergency treatment
b Ho, the woman didn't experience an emergency
€ Yes, please describe the way the room set-up impacted emergency
wreatment:

a.

8. Did you experience any difficulties or issues during your care for the woman that
was directly related to the room set-up?
2 No
b Yes, please describe the issue:

. Did you have to revert the room set-up back to the standard set-up during her
labour?
2. No, because it was already standard set-up
b Ho, t did not need t0 be reverted.
€ Yes, please provide reason

10. Did the room set-up increase your overall satisfaction in caring for the woman?
N N N I N N I B
e e bl
S e i

® - ©

1. lease provide any other comments that would help us improve our study:

“Thank you for completing this survey!
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BED Study Patient survey

Stugy Participant’s 1D

Date completed:

Congratulations on the birth of your Baby!

‘You agreed during your pregnancy to be a part of the BED Study, this is 2 simple survey to

help us understand how your labour and birth went. You can do this survey by yourself, or
with a family member or with your midwife.

“This survey is private and will only be read by the research midwite, not the doctors or
midwives caring for you during your pregnancy, labour or birth.

There are 10 questions, there are no right or wrong answers.

1. How much did you move around during your Iabour? cree se sumssr it retryec

N N N N N N |

p— [r—— p——

e T .
e =

2. What were some of the thing that helped You move around? ceos ursrver
2. The space in the room.
b.. Your support team
. The midwives or doctors looking after you
4. The equipment that was available
e None of the above, I did not move around much
1. Any other helpful tools that helped you to move around in
abour.

3. Whatwere some of the ressons that you didn't move around much in lsbour?
2. Iwasin o0 much pain
b I preferred to rest on the bed
. Inmy culture, it is expected that we rest on the bed in labour
4. There wasn't enough space to move
. The midwives or doctors looking fter me wanted me t0 stay on the bed
1. The equipment that | had t0 use (baby heart-rate monitoring or fluid drip in
my hand) made it hard to move

Bed Study Patient Survey Version 2 24/01/2019
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& Ihadan epidural
h. None of the above, | moved around a ot n labour
i Anything el that stopped you from moving around in
tabour.

4. Ifyou had a vagina! birth, what position were yor
QU chre e sower i g tryu

‘when you pushed your baby

2. Lying on your back on the e Onyourknees on the
bed floor/mat

b.. Lying on your side on the f. Squatting
bed g Inthe shower

. Onyour knees onthe bed b Inthe bath

d. Standing i Onthe toilet

5. What did you use to cope with labour and birth pain? (non-medications) vevancree
Moving around

Massage

Hypotherapy

Bath

Shower

Acupressure

Sterile water injections

Other.

sance

6. What did you use to cope with labour and birth pain? (m<dications) vevencice mare

2. Oral tablets (Panadol/endone)

b.. Gas (laughing gas - through the tubing)
. Morphine injection

d. Epidural/spinal anaesthetic

7. Did the room you gave help you move around casily or did you feel
FeSticted? crostr mamer ekt you

‘1‘1‘3 t‘s‘s‘v‘s‘s‘m‘
o gy

® ©
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8. Did you feel that you could ive bt the Way You Wanted 107 cre e rumser et 7.
‘ 1 "“1 ‘ 3 ‘ 2 ‘ 5 ‘ 3 ‘ 7 ‘ B ‘ 9 ‘ 10 ‘
e P
- e

5. Were you hoppy with yourexperience in Bith Unit? s
I N N A O N
=

®

10,00 you have any further comments?

‘Thank you for completing this survey!
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