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Abstract. Electronic systems for managing consent do exist but are generally only 
able to record consent from the research subject directly. Consent for research is 

also challenging to integrate into many electronic patient record systems. The Born 

In Bradford study is a large, from birth cohort study in the North of England which 
requires consent to be recorded by the pregnant mother of a child who will be 

included in the study from birth. This creates a complex challenge for consent 

management that has previously been achieved through paper-based processes. As 
the study begins a new phase with the objective of inviting all new parents within 

the Bradford region to participate in the study the solution also needs to work with 

existing maternity systems. This paper considers the specific challenges of 
converting the often grey rules around consent of children into an electronic 

system that is transparent and supports the trust of both the family and the clinical 

and care teams  recruiting research subjects into a large cohort study, and describes 
the user centred design and technical approach taken to resolve it. 
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1. Introduction 

The first Born In Bradford study began in 20101. Following its success, a second birth 

cohort study, Born In Bradford 20192 (BiB) began recruitment. BiB will give every 

mother in Bradford the opportunity to participate in a second cohort which will collect 

and link patient records from across NHS organisations for both mother and child, and 

also link to education and other data sources. The BiB team identified that continuing 

to use paper-based processes for collection and management of maternal consent would 

be impractical, but had not found a digital solution able to meet their requirements, 

such as easy integration with their electronic medical record (EMR) system and their 

existing research dataset. Most systems record consent either directly within the EMR 

(usually only for medical treatment) or within the study dataset, making it inflexible, 

hard to maintain and potentially lacking transparency. Consent by mothers for children, 

especially when planned over the lifetime of the child, is a relationship that must adapt 

to changes in the child’s life. Connected Health Cities3 (CHC) was established to test 

learning health systems at scale across the North of England, and has worked with BIB 

19 to develop a solution to address the complex consent management requirements of a 

birth cohort study.  
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2. Methodology 

We adopted a user-centred approach to the design and development of the consent 

system. User centred design (UCD) is a collection of methods emphasising end users of 

a system and their goals, over the technology, and provide mechanisms for the users to 

be deeply involved in the design, development and testing of a system.  A number of 

key principles inform this approach4: 

Early focus on users and tasks: it was important for us to work with users to understand 

their existing and to-be working practices, environment, tasks and goals.  

Empirical measurement: the testing and measurement of current performance, and 

throughput, e.g. numbers of births, recruitment rates, as well as testing of prototypes. 

Iterative design - following cycles of investigation - design - build - measure.  This 

approach fits well with Agile software development practices. 

Our starting point was a project charter jointly developed by the teams from BIB and 

CHC, which set out key functional and nonfunctional requirements, including 

legislative and regulatory constraints. The project charter was used to derive a 

programme of UCD work: interviews and workshops with users to explore and 

document existing working practices, and develop a shared understanding of the 

requirements implied by the project’s Standard Operating Procedures (SOPs.)  We co-

developed a series of artefacts: 

� user stories to understand stakeholders’ motivations, goals and context 

� process maps to document current and future workflows 

� system architecture diagrams, showing where different types of data would be 

stored 

� low fidelity prototypes of user interfaces 

These artefacts were used to support discussions with users, and iteratively updated to 

reflect our emerging joint understanding. 

3. Consent Requirements and Implementation 

Consent is a key component for people to be able to participate in research, as defined 

in the Declaration of Helsinki.5 BiB is a birth cohort study that does not involve a direct 

clinical intervention in the consented subject but consent for data access is still 

required. The guidance for consent of children from the MRC is that a legal guardian 

can provide consent for themselves and their children.6 

The process for recruiting subjects into the BIB 2019 study has been to train midwives 

to discuss the project with all women during pregnancy and, if they consent, to record 

this within the maternity EMR. Only the mother or a guardian is required to provide 

this initial consent, which allows for both the mother and child’s current and future 

medical records to be collected, de-identified and used in future research.  

Understanding how to codify and implement complex consent requirements is 

challenging: developers do not have the detailed domain knowledge necessary, whilst 

the study team are used to working with paper or simple spreadsheets. An iterative 

UCD approach allowed us to jointly explore and resolve these challenges. Through the 

design process with stakeholders different requirements were mapped, including: 

The data must be kept up to date and accurate. As far as possible the identity details, 

for example a person’s address, are checked against hospital systems connected to the 
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NHS spine at regular intervals and also when the consent for a specific individual is 

requested. 

The key for identity within the NHS is the NHS number. However, children are not 

given an NHS Number until they are born and so their consent and identity record 

needs to be directly linked to their mother and updated in the EMR, and then our 

consent store at the time of birth, once an NHS number is allocated. This is also linked 

to a birth order in the case of multiple births. 

Children could be born out of area. This means updating of the child’s identity record 

will not possible through the local hospital IT systems and must be manually 

investigated if the maternity record shows a pregnancy longer than 10 months 

(implying birth may have taken place out of area.) 

Consent is given by mother for both herself and the child. Alternatively, a young or 

vulnerable mother may have a guardian who can give consent for the mother and her 

child. This means that both consents need to be managed, and the relationship between 

the consent owner and the child recorded. When withdrawing consent a later 

requirement was added to ensure that the person requesting the change and their 

relationship to the data subject is also recorded. 

Mechanisms to request and integrate data from external agencies (e.g. education) must 
minimise the information shared externally.  
Two types of withdrawal of consent that are defined. Firstly, a subject can ask to stop 

future data collection, but agree that existing data will remain within the cohort dataset. 

Secondly consent can be completely withdrawn meaning the collection of data is halted 

and the records associated with that consent are deleted.  

 
Figure 1. Consent Process Technical Scope including existing NHS systems, BIB 19 consent management 

and pseudonymised research datastores. 

 

Other considerations include the death of a participating mother or child, and 

monitoring other changes in the child subject’s status, such as being taken into care. In 

this latter case the parents of the child may no longer have the right to give or withdraw 

consent. This responsibility is now that of the new guardian of the child. There is a 

further question as to when the child becomes responsible for consent and can be 

considered competent to manage consent for themselves. The age at which the child 

becomes solely responsible for their consent is defined as 16 although they do not need 

to be re-consented, in-line with other approaches and the Gillick test in the UK.7,8 
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Where a guardian previously gave consent for the mother and her unborn child, when 

the mother reaches the age of 16 she must be re-consented. 

The technical implementation of the consent model was based on two main data stores: 

Identity and consent in order to reflect the need to manage the relationships and consent 

through distinct mechanisms, as well as make it easier to logically separate identifiable 

data from the consent. Figure 1 describes how these data stores are managed and 

updated through a local administration web application, by the study team, and how it 

interfaces with numerous NHS systems to manage identity and provide core services 

for the pseudonymised research data set.  

Once consent has been collected this gives permission for data to be collected about 

both the mother and the child. The processes for this data collection are currently in 

place within Bradford Teaching Hospitals NHS Foundation Trust and cover a variety 

of sources, including hospital and primary care medical records. This data is stored 

separately, in a de-identified format using a key linking to the original consent. The 

record of consent is regularly checked via an API that was developed to match a 

subjects’ study id, and check any date constraints for consent. Standard Operating 

Procedures (SOPs) for managing consent have been developed and technical changes 

to the forms within the maternity EMR were agreed. The key requirement for the 

consent store is to enable the data management team to regularly check for changes in 

consent amongst the study cohort data in order to be able to update the research 

dataset.  

Finally, there is a web-based administration application which enables the study 

administrators to manage subjects’ details and consent preferences directly. 

4. Conclusions and Challenges 

The basic principles of consent are clear, but the numerous edge cases and changes to 

consent that can occur through a child’s life present challenges in the design of a 

computerised consent solution for birth cohort studies. Furthermore, the translation of 

soft, paper-based processes to computer-based algorithms requires upfront discussion. 

Interpretation of rules and regulations that are not well codified is challenging, 

especially for consent for children, which can also vary between different 

jurisdictions.9 There are related challenges to guardianship, divorce, and changes in 

legal status. Using a UCD approach allowed the project teams to negotiate a joint 

understanding of these complex requirements, and provided users and developers with 

a clearer understanding of the implications of the legal requirements and study 

procedures on the architecture and software implementation.  

Benefits include the ability to audit a complex area of consent more closely and 

simplified management of a large cohort. The solution integrates with the midwives’ 

existing workflow and EMR systems, simplifying subject recruitment. The solution has 

been designed to be flexible and meet a wide range of edge cases, including integration 

with different EPRs and research data systems using APIs, making it flexible for the 

future. The code is made available under open source licence10 and continues to be 

improved based on users’ feedback.  

Working closely with the software team using UCD ensured that the platform met the 

requirements of the study team while also consulting other stakeholders, such as 

information governance, to provide a new type of consent management tool necessary 

for the scale, self-management and linkage of family and consent given for multiple 
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individuals. In order for this, or similar consent stores, to be able to deliver even greater 

value for research there is a need to define consent processes more precisely, especially 

consent for children, within ethical guidelines and law in order to be able to better 

codify and audit consent against best practice. This will be increasingly important with 

regards to international co-operation and standards for use of EHR data in research. 

Acknowledgements 

Born in Bradford is only possible because of the enthusiasm and commitment of the 

Children and Parents in BiB. We are grateful to all the participants, health professionals 

and researchers who have made Born in Bradford happen. The authors are also grateful 

to the staff at Bradford Teaching Hospitals NHS Foundation Trust and the development 

team David Kemp and Peter Crowther for their essential input into the project. 

Connected Health Cities is funded by the UK Department of Health and Social Care. 

References 

[1] Raynor P, Group B in BC. Born in Bradford, a cohort study of babies born in Bradford, and their 

parents: Protocol for the recruitment phase. BMC Public Health. 2008;8(1):327. doi:10.1186/1471-

2458-8-327 
[2] Lane D. Born in Bradford ( BiB ): A data linkage cohort study of babies Born in Bradford and their 

�������	
��
��������
���������
�
������
�������
�����
�
���������
��������-content/uploads/A3-

Participant-booklet-04.10.18.pdf. Published 2018. Accessed October 11, 2019. 
[3] Connected Health Cities Programme. https://www.connectedhealthcities.org. Accessed October 14, 

2019. 

[4] Gould JD, Lewis C. Designing for usability-key principles and what designers think. Conf Hum Factors 
Comput Syst - Proc. 1983;28(3):50-53. doi:10.1145/800045.801579 

[5] Kong H, West S. WMA Declaration of Helsinki- Ethical Principles. World Med Assoc. 2013;(June 

1964):29-32. 
[6] Medical Research Council. Medical research involving children. MRC Ethics Guid. 2004:49. 

[7] Baskaran V, Davis K, Bali RK, Naguib RNG, Wickramasinghe N. Managing information and 

knowledge within maternity services: Privacy and consent issues. Informatics Heal Soc Care. 
2013;38(3):196-210. doi:10.3109/17538157.2012.735732 

[8] Wheeler R. Gillick or Fraser? A plea for consistency over competence in children. BMJ. 

2006;332(7545):807. doi:10.1136/bmj.332.7545.807 
[9] Essén A, Scandurra I, Gerrits R, et al. Patient access to electronic health records: Differences across ten 

countries. Heal Policy Technol. 2018. doi:10.1016/j.hlpt.2017.11.003 

[10] CHC Consent. https://github.com/connectedhealthcities/consent. Accessed October 11, 2019.  

G. Leeming et al. / Designing a Solution to Manage Electronic Consent for Children 1107


	1. Introduction
	2. Methodology
	3. Consent Requirements and Implementation

