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The primary and secondary use of data in healthcare, policy making, research, and innovation depends on data sharing. Data sharing benefits from data standards that describe how data is structured so that multiple users can access and analyse the data.  Data standards play a pivotal role in facilitating the re-use of data in healthcare, policy making, research, and innovation. There are many data standards, each targeting a particular need (routine healthcare, observational research, interventional research, etc.). To prevent need-specific data silos, data standards must be mappable between each other to allow data from multiple formats to be interpreted accurately, that is data standards need to be interoperable. Other benefits of data standards include the ability of information technology to intake and manipulate information directly from the source data (machine readability) and the capability to make information Findable, Accessible, Interoperable and Reusable (FAIR)1.

As the paediatric population (babies, children, and adolescents) is an important user of health services, health data standards need to cover data generated during paediatric health care, while supporting data use throughout the life of the patient. Similar to the development of medicines, where those studied in children are only a small portion of the whole, data standards development has historically focused on interoperability for adults. There is therefore a risk that some standards may not be suitable or complete enough for use in paediatric healthcare or clinical research. The absence of paediatric data standards would prevent accurate description of disease burden, reduce the impact of benchmarking care, and minimize opportunities for combining the results of clinical trials, e.g. meta-analysis. The purpose of this editorial is to raise awareness of the importance of including paediatric-specific data element concepts within data standards. 

The Innovative Medicines Initiative2 (IMI2)-funded conect4children (c4c) project has contributed to the standardisation and harmonisation of the collection and use of paediatric data in clinical research. A White Paper describes these efforts2. One characteristic of a good data standard is use of explicit information models and robust terminology. Robust terminology depends on well-developed concepts. A concept is a precisely defined attribute that can take on values from an allowable set. c4c collaborated with the Clinical Data Interchange Standards Consortium (CDISC) to identify and prioritise 90 data element concepts unique to maternal and paediatric clinical research for representation in the CDISC Paediatrics User Guide (PUG)3. A snapshot of essential data element concepts included in the PUG is listed in Table 1, including some concepts that relate to events during pregnancy that are necessary to interpret events after birth. c4c also collaborated with IMI FAIRPlus (https://fairplus-project.eu/) to develop a metadata schema for paediatric clinical trial protocols4. This schema will make the metadata collected about paediatric clinical trials more FAIR. The process for developing the metadata schema is described in the recipe ‘A metadata profile for clinical trial protocols’ in the online FAIR Cookbook. This work aims to reduce siloed data and provide the foundations for data sharing. The metadata profile will enable the findability and therefore the potential reusability of data from paediatric clinical trials. The CDISC PUG has been shared with key data standards organizations, HL7 etc. We have described the relationships between CDISC PUG, HL7 and other standards such as SNOMED5. It is important to use an existing data standard in when developing research protocols and registries. Clinicians and researchers need to avoid reinventing the wheel. 

The Regulation for a European Health Data Space (EHDS)6 aims to improve citizens’ access to and control over their electronic health data for primary (healthcare) and secondary (clinical research) uses. The International Patient Summary (IPS) standard published by ISO (https://international-patient-summary.net) builds on existing work in adult populations to establish a core set of patient specific data element concepts that could be used to enable the interoperability of primary and secondary data within the EHDS. There is a risk that the EHDS will endorse and encourage investments to enable interoperability of health data that do not properly address the needs of children. By focusing investments by healthcare systems and electronic health record systems on this data, there is an additional risk that paediatric clinical research will find that routinely collected (real world) data is in the future not appropriately adapted to its needs. Since 70% of rare diseases are of paediatric onset, there is therefore also a risk of the EHDS missing a vital opportunity to accelerate rare disease research. Consultations on EHDS during 2025 offer opportunities to ensure EHDS covers the needs of children.

The xSHARE project (https://xshare-project.eu/ ) designed an extension to the IPS to incorporate European work on the data element concepts most useful for clinical research7, to be termed the IPS+R, including a paediatric extension that utilises the results of these c4c collaborations. This was provided during 2024 to the European Commission as a candidate extension to their European electronic health record exchange format (EEHRxF - https://digital-strategy.ec.europa.eu/en/policies/electronic-health-records) for adoption within the EHDS. 

A collaboration between c4c and the European Young Person’s Advisory Group Network (eYPAGnet)  is planned for late 2024/early 2025. Children and young people associated with the eYPAGnet will be asked a series of questions to gain a better understanding of their views and opinions on whether and how their data should be shared. They will also be asked if they are aware of the EHDS. The results of this collaboration will be disseminated to add the voice of children and young people to recommendations around the standardization and harmonization of paediatric data.

The development of data sets and data standards that represent the paediatric population can save time and promote integration into global data sharing by expanding the set of paediatric-specific data element concepts presented here. Clinicians and researchers need to use good data standards that are child-ready and interoperable with other standards. The paediatric community needs to lobby legislators, policy makers, funders, and health care systems to ensure that EHDS and other initiatives are ready for use by the paediatric population.
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Table 1. Paediatric-specific data concepts, including relevant information relating to events during pregnancy.

	Topic
	Concept
	Comment

	Demographic data
	Age Unit (hours, days)
	More granularity about age is needed 8 hours after birth than 80 years after birth

	
	Gestational age at birth (antenatally defined)
	Needed to assess the impact of premature birth.
Postnatal estimates are used if antenatally defined age is not available

	
	Estimated Delivery Date (antenatally defined)
	Needed to plan care

	
	Sex reported at birth
	Needed to understand sex-specific effects of ill-health that can relate to 

	Vital signs
	Sleep state
	Assessments of conscious level used in other populations are not relevant to babies and young children

	
	Body length
	Height cannot be measured reliably before a child can stand

	
	Mid-upper arm circumference
	Widely-used measure of nutritional status

	
	Position on weight growth chart
	During childhood absolute weight is a poor indicator of health or nutrition because of changes in weight during growth. An assessment of weight compared to other children of the same age is needed (e.g. z-score)

	
	Position on height growth chart
	Similar to weight

	
	Position on head circumference growth chart
	Head circumference is an essential assessment of brain health during the early years. As for weight, an absolute measurement is not sufficiently informative.

	Physical Examination
	Dehydration
	Infants and children are more prone to dehydration than adults so that this is a major feature of paediatric acute illness

	Pregnancy History
	Singleton or Multiple pregnancy
	Some conditions are found only in multiple pregnancies; twinning and higher order pregnancies can affect disease presentation before and after birth 

	
	Type of multiple pregnancy
	Including chorionicity

	
	Pregnancy conditions
	Can affect disease presentation before and after birth

	
	Mode of delivery
	Can affect disease presentation before and after birth

	
	Liveborn or not
	Needed for comprehensive follow-up of antenatal care and to avoid inappropriate follow-up if there is a stillbirth

	
	Perinatal events and birth complications
	Can affect disease presentation and progression before and after birth

	Diet and nutrition
	Nature of infant feeding
	Including presence and extent of breast feeding and other forms of infant feeding.

	
	Mode of nutrition
	

	
	Specific diet
	Metabolic diseases and intolerances commonly present in infancy and childhood and diets have major impacts on health care and family life

	Musculoskeletal Assessments
	Developmental dysplasia of the hip
	Can have long-term sequelae

	Auricular Assessments
	Neonatal Hearing Screening
	Can have long-term sequelae

	Neonatal screening
	Nature and results
	Can have immediate impact and long-term sequelae
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