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[bookmark: _Toc159857887]Abstract
Background: Post-partum haemorrhage (PPH) is a common obstetric emergency, which can lead to complications in more than one in 100 births. Treatment delay is highly consequential for outcome: deaths from PPH peak at 2–3 hours after childbirth. Central to optimising the management of PPH are use of evidence-based practice, rapid mobilisation of healthcare professionals, and ready access to required clinical supplies. But even in high-income settings such as in the UK, the supplies needed to manage a PPH emergency are not always reliably to hand when required. One approach to enable rapid mobilisation following PPH is to contain all necessary equipment and supplies together in an emergency kit. In the UK, such PPH kits are currently designed and implemented locally by individual maternity units. As a result, there is a risk that some PPH kits are sub-optimally designed, impose supply chain costs, increase waste, or create missed opportunities for economies of scale. Further, the resulting variation introduces the possibility of error, confusion, or lost time as staff attempt to locate resources in an emergency situation, especially when professionals work across different maternity units.  
Aim of PPH kits study: We have developed a programme of work (PPH kits study) that includes mapping and understanding the layout (e.g. box, bag, trolley), contents, and re-stocking systems currently used for (e.g. medication, fluids, catheter) of current PPH kits across maternity units in the UK, using observations and interviews in maternity units and a photo-based survey method. The PPH kits study aims to use participatory methods and co-design principles to inform guidance that help maternity units in standardising and improving their PPH kits.
Current work package: This work package of the PPH kits study aims to characterise variation in the layout and content of PPH kits of a representative sample of maternity settings in the UK (including approximately 20 to 40 maternity units), using a photo-based survey that engages maternity professionals on an online collaboration platform (Thiscovery). A particular advantage of this approach is that photos can provide details that a written list of objects would not offer; such detail is crucial to ensure a comprehensive understanding of variation. We will invite relevant maternity professionals from purposively selected maternity units to register on Thiscovery, upload photos of PPH kits and their contents, and answer a small number of questions about the PPH kits. Data analysis will comprise: identifying and labelling kit layouts (e.g. box, bag, trolley) and content items (e.g. medication, fluids, catheter) in each photo, calculating the proportion of each kit layout and content item across the sample, and explore relationships between maternity unit characteristics and PPH kit type and contents. Findings will feed into a next work package that aims to co-design potential prototypes of, and/or guidance for, a standardised PPH kit. 
[bookmark: _Toc159857888]Background
Postpartum haemorrhage (PPH) is an obstetric emergency responsible for 100,000 maternal deaths worldwide.1 A major PPH (more than >1000ml of blood) complicates 1.2% of all births — and in many countries the incidence of PPH is rising to even higher levels than 1.2% — but most maternal deaths related to PPH can be avoided through effective clinical management.1 2 Treatment delay is highly consequential for outcome: deaths from PPH peak at 2-3 hours after childbirth.3
Treatment requires prompt initiation of several simultaneous actions including uterine massage, intravenous fluid resuscitation, and administration of medication (uterotonics to contract the uterus and tranexamic acid to treat major haemorrhage). Every 15 minutes of delay reduces the survival benefit by about 10%.3 It is thus important that health care professionals are able to mobilise quickly, use evidence-based practice, and have ready access to the appropriate supplies. But even in high-income countries, the equipment and other resources needed to manage a PPH emergency are not always reliably to hand at the time of need.4 
[bookmark: _Toc159857889]Postpartum haemorrhage kits
One solution, based on sound ergonomic principles, is that PPH kits should be routinely available to provide professionals with all the medicines, supplies and instruments needed to manage a PPH in the location where it occurs. Where PPH kits have been introduced, they have been associated with improvements in outcomes in maternity care across all resource settings.5 6 7..
In the UK, the layout and contents of the kits are currently agreed locally by individual maternity units. In consequence, they vary from one maternity unit to the next. The kit itself may take the form of a PPH box, a dedicated PPH trolley, specific drawers inside a general maternity emergencies trolley, or a variety of other forms. The contents of the kits are also variable — for instance, some include medicines while others do not, and the various kits are packed and stacked in different ways. Some kits incorporate a treatment algorithm to guide the clinical team in the steps required to manage the emergency, including medication dosages, while others lack such a guide. Other factors that may influence the layout and contents of PPH kits include the size and type of unit and the proportion of different modes of delivery in the unit (i.e. spontaneous vaginal, assisted vaginal and caesarean birth).   
The variation in layouts and contents of the kits incurs a learning overhead as professionals move between maternity units. Variability also introduces the possibility of error, confusion or lost time as staff attempt to find and use resources in an emergency situation, especially when professionals work across different maternity units. There is a risk that some emergency boxes are sub-optimal in layout and/or contents, since local teams do not have access to high quality ergonomics expertise. Additionally, kits are typically produced and re-stocked by staff in the units themselves, but defects in supply chains may increase waste or introduce risks of delays in treatment if the kit has not been fully re-stocked and is lacking vital equipment or medication when needed. Given these challenges, a recent World Health Organization-led systematic review of supply kits for antenatal and childbirth care recommended further research in this area.8
[bookmark: _Toc30083080][bookmark: _Toc25832855][bookmark: _Toc159857890]Standardisation and its challenges
One response might be to seek standardisation of PPH kits, which would be in line with some current thinking about how to address many of the challenges facing quality and safety in healthcare.9 10 Broadly defined, standards are specifications of rules, guidelines or characteristics for designing products or carrying out activities.11 Standardisation has a promising role in reducing error,12-14 removing unnecessary variation,13 15 reducing uncertainty in clinical interactions,16 and potentially allowing for more personalised care (as staff do not have to invent and improvise continually). Standardisation reduces complexity and at the same time gives room for the best care for the patient and their partner. But healthcare remains characterised by uncontrolled profusion of everyday practices and objects. Highly localised development, combined with delayed maintenance and de-implementation barriers (see below), mean that these practices and objects may persist over long periods unless major change is purposefully introduced. One example was the entropy of crash call numbers across the NHS, which persisted until the introduction of the standard 2222 number in 2004.17 Many more basic processes might benefit from being standardised or harmonised, especially as these everyday objects and practice may embody a variety of values and assumptions and may be highly consequential for practice.18 To date, however, there are few well-established methods for achieving standardisation of important everyday, low-tech clinical objects such as PPH kits.
This is important, because standardisation, which Timmermans and Epstein describe as “a process of constructing uniformities across time and space, through the generation of agreed-upon rules”,19 comes with its own challenges.9 Standards are defined and implemented through complex sociotechnical processes requiring multiple kinds of purposeful effort during development, implementation and maintenance stages.9 19 The challenges mean that sometimes interventions and solutions are left up to local innovation when they should be standardised, or at a minimum harmonised, across the NHS.20 But imposed top-down solutions are no panacea either. Standards are not implemented in a vacuum; they always have to fit into an ecology of pre-existing systems, norms, behaviours, and established practices,19 with multiple networks of stakeholders, specific constraints and distinct challenges.21 
[bookmark: _Toc159857891]Standardisation and de-implementation
Standardisation often involves local de-implementation, which is rarely straightforward.22 Although the study of de-implementation in healthcare is in its infancy, various challenges have been identified in de-implementing existing practices with a view to their replacement with standardised, evidence-based alternatives.23 These challenges include financial investments in existing practices, personal emotional investment in particular practices that have been locally developed, and the habituation of practitioners to an existing way of working.24 In some settings, there may be more or less vested interests in maintaining the status quo.25 Moreover, not all de-implementation challenges are the same: the precise nature of what needs to be changed (whether a small component in a wider system that can be relatively easily substituted, for example, or a completely different way of doing things that implies shifts in the wider socio-technical infrastructure) may be relevant.22
A major challenge with many present approaches to healthcare improvement (including standardisation) is that staff may feel the improvement is “done to” rather than “with”. This becomes particularly visible when they are asked to implement a one-size-fits-all improvement solution that may not be customised to the particular clinical processes that staff are trying to address, or when the proposed solution has been designed without their participation, appears inferior, or will be burdensome to introduce. Establishing the nature of any problem and how it is perceived by the various stakeholders, and then co-designing the solutions, is likely to lead to better design and ease of implementation.26 27 
Aims of the PPH kits study
[bookmark: _Toc34406023]We have developed a programme of work (PPH kits study) that addresses the challenges of sub-optimal and varying PPH kits and the lack of engagement and co-design with staff in the improvement of PPH kits. The PPH kits study has four aims:
1. To map and understand the layout, contents and re-stocking of PPH kits currently used in maternity units in the UK.
2. To use participatory methods to identify priorities of stakeholders for layout and contents of PPH kits, including co-designing solutions for improving PPH kits.  
3. To produce guidance about designing optimal PPH kits for UK maternity units.
4. To produce learning about the application of participatory approaches and user-centred methods to the development and standardisation of everyday clinical objects.
Current work package
Aim of work package 2 (PPH kits photo-based survey)
Work package 1 of the PPH kits study involved a work system analysis using observations and interviews in a small number of purposively selected maternity units and settings. That study received ethics approval from the HRA and the North West Haydock REC (reference 20/NW/0248). Work package 2 builds on these findings, as presented below.
Work package 2 of the PPH kits study aims to characterise variation in the layouts and contents of PPH kits of a representative sample of maternity settings in the UK (including approximately 20 to 40 maternity units). It uses a photo-based survey that engages with maternity professionals on a secure online collaboration platform (Thiscovery), developed by THIS Institute and hosted by THIS Labs. 
The planned end date for the study – including data collection and data quality checks -is aimed to be at the to be the end of 1 November 2024.
Considerations for work package 2
Previous attempts to collect data on everyday objects, such as PPH kits, in the NHS have often been limited in scale. For instance, a study to develop an ideal critical care transfer bag relied on a list of items recommended by the Intensive Care Society and a review of the contents of bags used in just three settings.28 Large-scale online engagement is one way in which the challenge of scale may be addressed. It can provide large volumes of data covering many geographical locations, rendering what may otherwise be daunting or expensive exercises to become more efficient and feasible. Examples including Flu Near You,29 uBiome30 and other microbiology studies (MetaHIT, Pathomap)31, the MapMyHeart challenge to map cardiac defibrillators,32 and the Flint Water Study, where large numbers of participants who were concerned about their water quality worked with university researchers who tested samples provided by Flint residents.33 
Photography is often used in large-scale engagement as a means of data collection, with the involvement of public participants to gather large volumes of observational data.34 35 The emergence of new technologies such as the development and uptake of smartphones has provided new opportunities for such projects to utilise participant-driven photography in innovative ways.35 36 37 In the social sciences, photos have been used as a way of collecting data for number of years,38 39 and are becoming an increasing feature of health research,40 41 42 though methodological considerations when using participant-taken photos must be borne in mind to ensure data is of the required quality.43-47 A range of strategies and interventions can be implemented to help ensure high quality, accurate and valid data from photo uploads and that can help support an engaging and user-friendly interface. These for example include assisting participants in contributing high quality photos via website or app-based interfaces, including clear instructions on how to capture, upload and label a photo, and efficient methods to review uploaded photos by trained analysts. We have used these considerations in the design of this work package. 
[bookmark: _Toc34144422][bookmark: _Toc159857896]Methods for work package 2
Setting
[bookmark: _Toc25832873]The work package’s study setting involves a representative sample of maternity units and settings in the UK, where relevant staff will be invited to make photos of their PPH kits and upload these as part of a survey on Thiscovery. Thiscovery can be accessed on PCs, phones, tablets and other devices using the following link: www.thiscovery.org.
We aim to collect data on PPH kits from 20 to 40 units that are representative of the approximate 280 maternity units across England, Northern Ireland, Scotland, Wales. An audit of maternity units (National Maternity and Perinatal Audit) or similar source will be used to inform initial sampling of maternity units in England, Scotland and Wales, while other sources will be used to gauge characteristics of maternity units in Northern Ireland.48 49 50 A purposive approach will be used to select a representative sample of units to invite to take part in the study, including representation of the various unit types (free-standing midwifery, alongside midwifery, obstetric unit), unit sizes (based on annual births), and countries (England, Scotland, Wales, North-Ireland) across the UK. 
The CRN will be asked to support sending a study information package to the Research and Development (R&D) offices of NHS trusts that include the units selected to be invited to take part. The research team will generate a list of purposively sampled units whose trustsprovided their formal confirmation of capacity and capability. We will confirm representativeness of this list with maternity experts with extensive insight into the UK maternity landscape (if needed, the procedures above are repeated to generate a representative sample of units). Relevant professionals from the list with representative maternity units will be invited to participate in the photo-based survey (see Recruitment). 
[bookmark: _Ref159859340]Participant criteria
Eligible participants will be professionals from invited maternity units who are directly or indirectly involved in the use of PPH kits, including but not limited to Practice Development Midwives and Research Midwives.
[bookmark: _Ref161415795]Recruitment
Networks of the project team, including (but not limited to) the nation-wide PROMPT Maternity Foundation and the Practice Development Midwife networks, will be used to contact and invite potentially eligible participants from the maternity units selected to take part. Recruitment will primarily target (but is not limited to) Practice Development Midwives and Research Midwives. Individuals in these roles – as findings from work package 1 showed – are often best positioned to participate in photographing the PPH kits and answering survey-based questions about it. They are likely to have some allocated time free of clinical duties when they would be able to participate and may be the ones most informed about the layout and contents of the PPH kit. 
As shown in step 1 of Figure 1, prior to taking part, invited individuals will be asked to: 
· read information about the study provided on a website, 
· register on the Thiscovery platform by providing their name and e-mail and accepting the Thiscovery terms and conditions
· use the platform to read the details of an online participant information sheet (see Appendix 2), , and complete an online consent form (see Appendix 3).
Invited individuals are given up to six weeks to consider taking part, ask questions, and – if they decide to participate – complete the photo-based survey. 
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Figure 1. Participant flow
Data collection 
Following registration on Thiscovery, confirming their eligibility and completing the consent form (Figure 1), participants will be presented with online instructions which and how photos of the kits should be made (Appendix 4). The instructions will include a step-by-step guide about the photos that are required. Participants will then be asked to use a mobile phone or tablet to take around ten photos of a PPH kit on their unit, in accordance with the instructions.
Following, participants are asked to log in again to the Thiscovery platform using the mobile phone or tablet they used to make the photos (Figure 1). They will be guided through a set of questions that will involve uploading the photos and answering associated questions (Appendix 5). The questions concern the layout of the PPH kit (box, trolley or other type of kit), where it is kept, and what contents it has. Participants are also asked to complete a few short questions about the characteristics of the unit where the kit was photographed. 
We estimate that the participant will require up to 60 minutes in total to complete all steps outlined in Figure 1, which can be conducted over separate, shorter time blocks. 
[bookmark: _Toc34144421][bookmark: _Toc159857895]Data analysis 
The analysis of photos of PPH kits will consist of four stages: 1) data cleaning and content review, 2) coding photo contents, 3) description of layout and contents, and 4) exploration of relationships between maternity unit characteristics and PPH kit layouts and contents. 
First, a research team member will clean the data and assess its completeness, including reviewing the data to assess the proportion of missing photos or unanswered questions. This process will also include checking for any identifying information in each photo (for example a trust logo) and redacting this data (see Section 5.3 below).
Second, one or more trained analyst/s from the research team will identify the content of the photos and record this information in a pro forma. It is likely that some items are difficult to identify; consequently, there will be an option to mark items as unknown. As a quality check, a small sample of photos will be selected for review by Expert Collaborative Group members (Appendix 1) with relevant clinical expertise. The photos will be presented using a slidedeck during an online meeting (the slidedeck is not shared outside of the meeting). When discussion about coding of the item remains unresolved, a senior researcher and clinician from the research team will adjudicate. 
Third, the research team will quantify various properties of the PPH kits, such as the type of kit (bag, box etc.), the number of kits that are accompanied by a PPH algorithm, the type of organisation used (if any), the proportion of kits in which a particular item is found, and the number of items in each kit. Data may also be described using narrative or diagrams in terms of what forms of grouping/organisation exist (e.g. by stage of care, by type of equipment), including potential benefits and disadvantages of each. Where items have been grouped, analysis will identify the relative co-occurrence of items in different stages/compartments/panels of the kit (e.g. co-occurrence of tape and cannulas). 
[bookmark: _Toc25832871][bookmark: above]The fourth stage of analysis will use descriptive measures to explore relationships between maternity unit characteristics and PPH kit layouts and contents. 
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[bookmark: _Toc159857906]Peer review 
The research team (see page 1) and two other senior investigators from THIS Institute have contributed to the development and peer review of the study protocol. 
Risk assessment
[bookmark: _Toc159857909]The project team has developed a risk assessment (including potential risks and measures to mitigate risks relating to ethical considerations), which will be reviewed regularly to proactively assess if additional or alternative risk mitigation measures may be needed. One important consideration is the readiness of PPH kits in the maternity units. The data collection process requires that the PPH kit is unpacked for a brief period, such that its contents can be photographed. There is a possibility that the kit is required during the time it is partially unpacked. To mitigate this risk, participants will be advised to photograph a spare/secondary kit if available. If the unit only has one kit, participants will be advised to be aware of the potential need for the kit (i.e. the end of second stage labour) and avoid conducting the photo-taking task in these periods. Additionally, the photo-taking task has been designed to be short (less than 30 minutes), for example by instructing for items to be recorded in group shots rather than as individual items. The risk assessment also considers data management relating to identifiable information (as further detailed below).
[bookmark: _Toc159857910][bookmark: _Ref161909476]Data management 
Participants are asked to register on the secure Thiscovery platform by providing their name and e-mail and accepting the Thiscovery terms and conditions. They can then consent to take part in the study (see section 4.3.3). 
For each participant who consents to take part, all their activity in the project will be associated with a universally unique ID (UID) which, for the duration of the project only, will be linked to the participant’s personal details (name and e-mail address) in the Thiscovery database hosted by Amazon Web Services (AWS). Once consent is complete, the participant will be able to view the survey pages to upload photos. When an individual logs into Thiscovery and completes the photo upload task, no personal data is transferred to the data collection site. Instead, a universally unique ID (UID) is generated. The link between an individual’s personal data (name) and their UID is held in AWS, separated from the other research data. Anonymisation link keys are held on AWS servers only. Access to the Thiscovery database will be limited to the Thiscovery technical development and support team.
Questionnaire data, which will include participant job role and maternity unit name, will be treated as personally identifiable data (PID). This data will be stored in one of the University of Cambridge safe havens, which is covered under the NHS England Data Protection Toolkit. Photographic data will initially be stored on AWS and linked to participant only by the UID. Once the research team have checked for (and if needed redacted) any identifying information (e.g. any information about the participant or the trust where the photos were taken), then the photographic data will be stored on a secure research drive at the University of Cambridge, which is accessed only through password-protected devices (e.g. laptops managed and owned by the University of Cambridge). 
The Chief Investigator will act as the custodian for the data generated by the project. Any links between the personal data held in Thiscovery and the data generated by the project will be destroyed two years following the end of the project. This will be done by deleting users' project-specific user IDs in the Thiscovery database. Personal data used to register for Thiscovery will remain in the Thiscovery personal data stores, as set out in the Thiscovery terms and conditions. Users can de-register and withdraw their data from Thiscovery at any point by emailing help@thiscovery.org.  
[bookmark: _Toc34406049][bookmark: _Toc34588537][bookmark: _Toc34589104][bookmark: _Toc34406050][bookmark: _Toc34588538][bookmark: _Toc34589105][bookmark: _Toc34406051][bookmark: _Toc34588539][bookmark: _Toc34589106][bookmark: _Toc34406052][bookmark: _Toc34588540][bookmark: _Toc34589107][bookmark: _Toc34406053][bookmark: _Toc34588541][bookmark: _Toc34589108][bookmark: _Toc34406054][bookmark: _Toc34588542][bookmark: _Toc34589109][bookmark: _Toc34406055][bookmark: _Toc34588543][bookmark: _Toc34589110][bookmark: _Toc34406056][bookmark: _Toc34588544][bookmark: _Toc34589111][bookmark: _Toc34406057][bookmark: _Toc34588545][bookmark: _Toc34589112][bookmark: _Toc34406058][bookmark: _Toc34588546][bookmark: _Toc34589113][bookmark: _Toc34406059][bookmark: _Toc34588547][bookmark: _Toc34589114][bookmark: _Toc34406060][bookmark: _Toc34588548][bookmark: _Toc34589115][bookmark: _Toc22804710][bookmark: _Toc22804784][bookmark: _Toc22804905][bookmark: _Toc22804712][bookmark: _Toc22804786][bookmark: _Toc22804907][bookmark: _Toc159857911]Patient and public involvement
[bookmark: _Toc15045846][bookmark: _Toc15046278]The study will be supported by a multi-disciplinary Expert Collaborative Group (ECG) which will include representation from a national patient safety lead in maternal and neonatal care, NHS professionals and researchers (see Appendix 1). The role of the ECG will be to provide advice as the study progresses and ensure that a range of stakeholder perspectives are considered. Throughout the study we will consider the perspectives of those with lived experience of labour and their birth partners,51 52 by drawing on the extensive work on the perspectives of women and their birth partners in studies of obstetric emergencies carried out by THIS Institute and its collaborators (https://www.thisinstitute.cam.ac.uk/themes/maternity/). 
We have identified opportunities in the dissemination of the study’s results where broader involvement of those with lived experience of labour, their birth partners and advocacy organisations can play a meaningful role. We will work with these stakeholders to raise awareness of the issue of postpartum haemorrhage and the role that effective systems in healthcare delivery play in preventing them and managing them well when they occur.
The governance structure at THIS Institute includes an engagement and involvement advisory board. Their role is to provide strategic oversight and guidance on our engagement and involvement work with patients, public and NHS staff, ensuring that the research we undertake is aligned with their needs. As the study progresses and challenges arise, we can call on their expertise as required. 
Feedback about the study will be provided to participants at various stages, with results being made available to research participants on THIS Institute's website (https://www.thisinstitute.cam.ac.uk/). 
[bookmark: _Toc159857913]Funder
The work presented in this protocol is supported by the Health Foundation’s grant to the University of Cambridge for The Healthcare Improvement Studies (THIS) Institute (Grant/Award Number: RHZF/001 - RG88620). The Health Foundation is an independent charity committed to bringing about better health and health care for people in the UK.
Expert Collaborative Group Members
	Expert collaborative group members

	Arlene Wise
	Obstetric anaesthetist
	NHS Lothian

	Helen van der Nelson
	Obstetrician
	North Bristol NHS Trust

	Katie Cornthwaite
	Obstetrician
	North Bristol NHS Trust
University of Bristol

	Lauren Morgan 
	Human factors and ergonomics specialist
	Shrewsbury & Telford NHS Trust
Morgan Human Systems

	Lydia Ufton
	Midwife
	Maidstone and Tunbridge Wells NHS Trust

	Nuala Lucas
	Obstetric anaesthetist
	London North West Healthcare NHS Trust

	Sarah Bell
	Obstetric anaesthetist
	OBS Cymru team
Cardiff & Vale UHB

	Sarah Hookes
	Midwife
Senior Safety & Learning Adviser
	NHS Wales Shared Services Partnership

	Sharon Murrell
	Midwife
Patient Safety Clinical Lead – Maternity & Neonatal Safety
	NHS England

	Steve Summerskill
	Reader in Design
	Loughborough University



References
1. Say L, Chou D, Gemmill A, et al. Global causes of maternal death: a WHO systematic analysis. Lancet Glob Health 2014;2(6):e323-33. doi: 10.1016/S2214-109X(14)70227-X
2. van Stralen G, von Schmidt auf Altenstadt JF, Bloemenkamp KW, et al. Increasing incidence of postpartum hemorrhage: the Dutch piece of the puzzle. Acta obstetricia et gynecologica Scandinavica 2016;95(10):1104-10.
3. Gayet-Ageron A, Prieto-Merino D, Ker K, et al. Effect of treatment delay on the effectiveness and safety of antifibrinolytics in acute severe haemorrhage: a meta-analysis of individual patient-level data from 40 138 bleeding patients. The Lancet 2018;391(10116):125-32. doi: 10.1016/s0140-6736(17)32455-8
4. Sheldon WR, Blum J, Vogel JP, et al. Postpartum haemorrhage management, risks, and maternal outcomes: findings from the World Health Organization Multicountry Survey on Maternal and Newborn Health. BJOG 2014;121 Suppl 1:5-13. doi: 10.1111/1471-0528.12636
5. Crofts JF, Mukuli T, Murove BT, et al. Onsite training of doctors, midwives and nurses in obstetric emergencies, Zimbabwe. Bulletin of the World Health Organization 2015;93(5):347-51. doi: 10.2471/BLT.14.145532 [doi]
6. Draycott T, Broad G, Chidley K. The development of an eclampsia box and fire drill. British Journal of Midwifery 2000;8(1):26-30.
7. Republic of the Philippines Phillippine  Information Agency. PROMPT implementation reduces maternal, neonatal mortality Quezon City: Republic of the Philippines; 2018 [Available from: http://pia.gov.ph/news/articles/1005787 accessed 08.05.18 2018.
8. Aleman A, Tomasso G, Cafferata ML, et al. Supply kits for antenatal and childbirth care: a systematic review. Reproductive Health 2017;14(1):540-13. doi: 10.1186/s12978-017-0436-9
9. Wears RL. Standardisation and its discontents. Cognition, Technology & Work 2015;17(1):89-94. doi: 10.1007/s10111-014-0299-6
10. Lavallee D. Improve Patient Safety with Lean Techniques. In: Spath PL, ed. Error Reduction in Health Care: A Systems Approach to Improving Patient Care. 2nd ed2011:245-68.
11. ISO, IEC. Standardization and related activities — General vocabulary. Geneva, Switzerland: International Organization for Standardization / Internationa Electrotechnical Commission, 2004:76.
12. Spath PL. Reducing Errors Through Work System Improvements. In: Spath PL, ed. Error Reduction in Health Care: A Systems Approach to Improving Patient Safety. 2nd ed. San Francisco, CA: Jossey-Bass 2011:217-44.
13. Whitaker DK, Nolan JP, Castrén M, et al. Implementing a standard internal telephone number 2222 for cardiac arrest calls in all hospitals in Europe. Resuscitation 2017;115:A14-A15.
14. Rozich JD, Howard RJ, Justeson JM, et al. Standardization as a mechanism to improve safety in health care. Joint Commission Journal on Quality and Safety 2004;30(1):5-14.
15. Whitaker D. Establishing a standard “Cardiac Arrest Call” telephone number for all hospitals in Europe—2222. Resuscitation 2016;105:e25.
16. Politis J, Lau S, Yeoh J, et al. Overview of shorthand medical glossary (OMG) study. Internal medicine journal 2015;45(4):423-27.
17. Ranger C. Safety in numbers: moving to a standard crash‐call number. Clinical Governance: An International Journal 2004;9(4):267-69. doi: 10.1108/14777270410566689
18. Woolgar S, Neyland D. Mundane governance: Ontology and accountability: OUP Oxford 2013.
19. Timmermans S, Epstein S. A World of Standards but not a Standard World: Toward a Sociology of Standards and Standardization. Annual Review of Sociology 2010;36(1):69-89. doi: 10.1146/annurev.soc.012809.102629
20. Dixon-Woods M, Martin GP. Does quality improvement improve quality? Future Hospital Journal 2016;3(3):191-94.
21. Kriznik NM, Lamé G, Dixon-Woods M. Challenges in making standardisation work in healthcare: lessons from a qualitative interview study of a line-labelling policy in a UK region. BMJ open 2019;9(11)
22. Wang V, Maciejewski ML, Helfrich CD, et al. Working smarter not harder: Coupling implementation to de-implementation. Healthcare 2018;6(2):104-07. doi: 10.1016/j.hjdsi.2017.12.004
23. Davidoff F. On the undiffusion of established practices. JAMA internal medicine 2015;175(5):809-11.
24. Montini T, Graham ID. “Entrenched practices and other biases”: unpacking the historical, economic, professional, and social resistance to de-implementation. Implementation Science 2015;10(1):24.
25. Colla CH. Swimming against the current—what might work to reduce low-value care? New England Journal of Medicine 2014;371(14):1280-83.
26. Yannou B, Jankovic M, Leroy Y, et al. Observations From Radical Innovation Projects Considering the Company Context. Journal of Mechanical Design 2013;135(2):021005-17. doi: 10.1115/1.4023150
27. Daly SR, McKilligan S, Studer JA, et al. Innovative solutions through innovated problems. International Journal of Engineering Education 2018;34(2 (B)):695.
28. Van Zwanenberg G, Dransfield M, Juneja R, et al. A consensus to determine the ideal critical care transfer bag. 2016;17(4):332-40.
29. Smolinski MS, Crawley AW, Baltrusaitis K, et al. Flu near you: crowdsourced symptom reporting spanning 2 influenza seasons. American journal of public health 2015;105(10):2124-30.
30. Afshinnekoo E, Ahsanuddin S, Mason CE. Globalizing and crowdsourcing biomedical research. British medical bulletin 2016;120(1):27-33.
31. Garbarino J, Mason CE. The power of engaging citizen scientists for scientific progress. Journal of microbiology & biology education 2016;17(1):7.
32. Merchant RM, Asch DA, Hershey JC, et al. A crowdsourcing innovation challenge to locate and map automated external defibrillators. Circulation: Cardiovascular Quality and Outcomes 2013;6(2):229-36.
33. Verhulst S. ‘Citizen Science and the Flint Water Crisis.’ The Governance Lab @ NYU: GovLab Digest; 2016 [Available from: http://thegovlab.org/citizen-science-and-theflint-water-crisis accessed 16 February 2018.
34. Suzuki-Ohno Y, Yokoyama J, Nakashizuka T, et al. Utilization of photographs taken by citizens for estimating bumblebee distributions. Scientific reports 2017;7(1):11215.
35. Mazumdar S, Ceccaroni L, Piera J, et al. Citizen science technologies and new opportunities for participation: UCL Press 2018.
36. Catlin-Groves CL. The citizen science landscape: from volunteers to citizen sensors and beyond. International Journal of Zoology 2012;2012
37. Graham EA, Henderson S, Schloss A. Using mobile phones to engage citizen scientists in research. Eos, Transactions American Geophysical Union 2011;92(38):313-15.
38. Byrne E, Daykin N, Coad J. Participatory photography in qualitative research: A methodological review. Visual Methodologies 2016;4(2):1-12.
39. Packard J. ‘I'm gonna show you what it's really like out here’: The power and limitation of participatory visual methods. Visual studies 2008;23(1):63-77.
40. Guillemin M, Drew S. Questions of process in participant-generated visual methodologies. Visual studies 2010;25(2):175-88.
41. Wagner J. Images of information: Still photography in the social sciences: Sage Publications, Inc 1979.
42. Pain H. A literature review to evaluate the choice and use of visual methods. International Journal of Qualitative Methods 2012;11(4):303-19.
43. Moore G, Croxford B, Adams M, et al. The photo‐survey research method: capturing life in the city. Visual Studies 2008;23(1):50-62.
44. Garcia-Soto C, van der Meeren GI. Advancing citizen science for coastal and ocean research. European Marine Board IVZW 2017
45. Aguilera H, Ladeira MM, Slanova M. Crowdsourcing in medicine and health: challenges, risks and future. 
46. Resnik DB, Elliott KC, Miller AK. A framework for addressing ethical issues in citizen science. Environmental Science & Policy 2015;54:475-81.
47. Everett G, Geoghegan H. Initiating and continuing participation in citizen science for natural history. BMC ecology 2016;16(1):13.
48. Blotkamp A, Aughey H, Carroll F, et al. National Maternity and Perinatal Audit: Organisational Report 2019. 2019
49. Guideline for Admission to Midwife-led Units in Northern Ireland. Demonstrating Impact on Nursing, Midwifery and AHP Practice for Sustainable Change and Quality Improvement: SHSCT Inaugural Practice Development Conference; 2018.
50. Department of Health SS, Safety P. A Strategy for Maternity Care in Northern Ireland 2012–2018: DHSSPS Stormont, 2012.
51. Hinton L, Locock L, Knight M. Maternal critical care: what can we learn from patient experience? A qualitative study. BMJ Open 2015;5(4):e006676. doi: 10.1136/bmjopen-2014-006676
52. Hinton L, Locock L, Knight M. Partner experiences of “near-miss” events in pregnancy and childbirth in the UK: a qualitative study. PloS one 2014;9(4)

[image: ]
		2	

image1.png
STEP1

Register via
registration page
(accept T&Cs and
privacy policy)

Consent via
consent form

Read participant
information sheet

STEP 2

Thank you /
encouragement
page

View instructions
(see Appendix 4)

STEP 3

View orientation
page (reminder of Answer associated
task and Upmdling question/s
requirements)

Answer guestions
about maternity Thank you page

unit

Participant steps on Thiscovery (Post-Box WP2) | v0.3 21-Mar 2024




image2.png
‘The Healthcare

THIS.INstitute meevemen”





image3.png
iade possibie by

The
Health
Foundation




image4.png
(@

NIVERSITY OF
CAMBRIDGE





