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Study methods

Interviews 
Within the Trust Number of 

participants
Scan4Safety Team - Programme and project management 5
Procurement and inventory – Senior roles 4
New digital hospital team 1
Data science 1
Surgeons 2
Nurses 2

External
NHS Supply Chains – engagement management 1
Other demonstrator site – programme management 1
GS1 UK – engagement management 2

Document analysis



1. What is Scan4Safety?

2. Benefits, experienced and 
anticipated 

3. Approaches to implementation 
and support networks 

4. Sociotechnical learnings

Q&A



What is 
Scan4Safety?



GS1 and PEPPOL Adoption Programme 

2016-2019 Department of Health & Social Care 
demonstrator programme

Six demonstrator sites
1. Derby Teaching Hospitals NHS Foundation Trust 
2. Leeds Teaching Hospitals NHS Trust 
3. North Tees and Hartlepool NHS Foundation Trust
4. Salisbury NHS Foundation Trust
5. Royal Cornwall Hospitals NHS Trust
6. University Hospitals Plymouth NHS Trust.
Hull University Teaching Hospitals NHS Trust also independently implemented 
Scan4Safety at the same time

PEPPOL = Pan-European Public Procurement Online; a set of specifications for 
electronic procurement and invoicing; governed by OpenPeppol, a non-profit 
international association based in Belgium (https://peppol.org/  ). Lichtner et al 

Appendix 3  

https://peppol.org/
https://assets-eu.researchsquare.com/files/rs-6057343/v1/ecbc51efe9662ee765627176.pdf


NHS Supply Chain: implementation of 
inventory systems in 19 NHS Trusts  

https://www.supplychain.nhs.uk/programmes/in-trust-inventory-
management-systems-ims/ 

NHS England Outcomes and 
Registries Programme

MDOR
The Medical 
Devices 
Outcome 
Registry

2022-

https://www.england.nhs.uk/
outcomes-and-registries-
programme/ 
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Scan4Safety is an NHS initiative 
that encourages hospitals to 
implement and use GS1 data 
standards and barcoding 
technologies to track and trace 
people, products, and places (and 
procedures) by scanning them into 
hospital records. 

Four Scan for Safety initiatives in 
the UK - in England, Scotland, 
Wales, and Northen Ireland

https://scan4safety.nhs.uk/ Image source: GS1 https://www.gs1.org/

https://scan4safety.nhs.uk/
https://www.gs1.org/


GS1 data standards

UDI (GTINs)
Unique Device Identifier

(Global Trade Item Number)

GSRN
Global Service Relationship 

Number

GLN
Global Location Number

Image: Courtesy of LTHT



The programme is system agnostic 

… we didn’t have to use a particular inventory solution, we didn’t 
have to use a particular barcode wristband, we just had to end up 
with [being GS1 compliant] — [had to be GS1 barcodes], it had to be 
a global trade item number, it had to be a global location number.  
How will we do that was up to ourselves as an organisation. 

[…] some of it came as we went.  

[Interview transcript, ID4]



Adapting and linking systems

…the idea was that we adapted our systems, if possible, […] 

So, for global location numbers […] we adapted the software that we use for 
property management so that it included the […] global location, […].  
We adapted our inventory management solution and our catalogue solution 
to be able to hold the barcodes. 
And we adapted our patient administration system to be able to produce 
barcodes from the wristbands.  Lots of it was adapting systems. 
Some of it was new technology so we needed new scanners, we needed 
new wristband printers, … 

[Interview transcript, ID4]



IT application 
[stored data]

data flows / 
information 
flows in either 
direction

products/people flow

Suppliers 
systems

Intermediaries 
- central 

repositories
Catalogue
[GTINs + 

contracted 
price] 

GTIN = Global Trade Item Number, GS1 
identifier of products

UDI = Unique Device Identification of medical 
devices; EU/US regulation compliant; includes: 
GTIN, batch/lot number, serial number and 
expiry date. 

GSRN [including NHS number] = Global Service 
Relation Number, GS1 identifier of a service 
relationship between a business and a client; 
used in the NHS with the NHS number to identify 
patients

GLN = Global Location Number, GS1 identifier of 
legal, physical and functional locations; used in 
hospitals to identify buildings, rooms, vans

hospital organization boundaries 
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Data flow diagram

Example of IT systems, 
GS1 identifiers and main 
processes involved

Lichtner et al 
2026,BMJ HCI. 
33:e101366. 
doi:10.1136/bmjhci-
2024-101366
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‘An umbrella term’ (1)

Implemented over a variety of use cases
- Inventory management 
- Traceability of devices 
- Medications
- Pathology 
- Blood products
- Beds (patients flows)
- Infection control
- Mortuary
- Asset management 
- Patients’ valuables 
- …

(1) NHS England, GS1 UK Scan4Safety and UDI Forum, July 2024, 
https://www.gs1uk.org/sites/default/files/Scan4Safety_and_UDI_forum_slides_July24.pdf 
[last accessed August 2026]

[by barcoding a patients’ valuables] 
… we will then see that grandad’s 
bags were left in a locker back on 
two wards ago 

[Interview transcript, ID6]

https://www.gs1uk.org/sites/default/files/Scan4Safety_and_UDI_forum_slides_July24.pdf


‘An umbrella term’

Scan4Safety covers every department, every building, every process 
within a Trust ... [interview transcript, ID10] 

Well within a hospital [it] effectively covers everything. 
[…] the moving parts within a hospital environment, whether that’s 
implantable products, consumable products, whether it’s the patients 
themselves, the staff, the equipment that is used on them, things like 
blood, .. breast milk, technologies like RFID, RTLS [Real-time Location 
Systems] barcoding etcetera.  So, the scope broadened quite 
significantly. … 

[interview transcript, ID2] 



Misconceptions

A lot of people think Scan4Safety 
is a single system.  
A lot of people think it is an 
inventory management system. 
[…] People just assume it is going 
to be too big and too difficult to do   

[Interview transcript, ID1] … inventory management is – 
I mean, it’s in procurement for 
starters […] [not seen as a priority] 
– or is not seen as directly patient 
related... 

[Interview transcript, ID17x] 



A methodology and way of thinking

a methodology 
a set of principles
a way of thinking 

it’s a way of thinking more than anything. 

It’s thinking about, […] from the patients’ point of view first, what benefits does 
this give to them?  Does this give them a better outcome?  Does this reduce the 
risk for them, or actually does it allow us to release more time for patient care in 
whatever those processes are that we are doing?  And then how do we use the 
data [unique identification] and technology to support and try and continue to 
improve that? [Interview transcript, ID1] 



Benefits,
experienced and anticipated



Affordances*
Speed of information retrieval 
afforded by digital systems 
Digital data can be more quickly and 
easily searched than paper records

Computation. Data can be 
combined, computed, automated, …  

Accessibility across time and place 

Image: Example of barcodes and data on 
paper records.  Courtesy of LTHT

* In the information systems field, an affordance is an action possibility offered by technology to it users. Derived from ecological 
psychology, where an affordance is an action potential offered by the environment to an animal, as per Gibson, J. J. (1979). The ecological 
approach to visual perception. Houghton Mifflin



Traceable digital data, ability to identify patients 
concerned by recalls, and doing so quickly  

…part of the rationale for introducing 
Scan4Safety ... 
 
… came from the fact that there was the 
PIP breast scandal a number of years 
ago, where we had [in the NHS] 
potentially half a million patients with 
implants that we couldn’t identify.

[interview transcript, ID1] 

Image: Example of barcodes and data on 
paper records.  Courtesy of LTHT



Traceable digital data, not spending days going through 
paper records

… we released 601 clinical hours as a benefit and it took us 
55 minutes to do, a no-brainer

[interview transcript, ID6x] 



 

GS1 UK. 2021. UDI Forum. How GS1 and PEPPOL standards enable traceability in 
clinical settings.  Link to video: How GS1 and PEPPOL standards enable traceability in 

   

https://www.youtube.com/watch?v=aTFxTE_fzt0


Automated alerts, preventing safety incidents 

…I think there’s been so many examples of where it’s worked well.  

We had an example […] of a clinician who wasn’t keen at all, the 
product was scanned, and it was found to have expired.  And so, 
from that moment on, the clinician was completely converted, 
because the data was telling him, ‘oh, I don’t want to put that 
implant in there, because I know it’s expired’, and that had been 
missed in the manual […] checks.

[interview transcript, ID17x] 



Visibility, awareness, time saving 

…for the products that are scanned, the safety to the 
patient and the visibility and awareness of what’s being 
used where, is brilliant and timesaving 

[interview transcript, ID12] 



Never events

Infection 
control

(1) Adapted from NHS Supply Chain presentation, GS1 UK Scan4Safety and UDI Forum, July 2024, 

Staff ID

https://www.gs1uk.org/sites/default/files/Scan4Safety_and_UDI_forum_slides_July24.pdf

Procedure 
ID

Asset 
ID

Patient 
ID

Location 
ID

Product 
ID

Inventory 
management

Accountability

Asset 
management

Patient 
recall

Product 
recall

Scheduling

Patient level 
costing

Value-based 
procurement 

Supply chain 
resilience

Environmental
sustainability 

  
[last accessed August 2026]

https://www.gs1uk.org/sites/default/files/Scan4Safety_and_UDI_forum_slides_July24.pdf


Anticipated benefits 
from Scan4Safety 
at the study site

Outputs and benefits 
(outcomes)
immediate 

mid-term 
long-term

 Improved patient safety, quality of 
care, patient experience

More efficiency, 
less waste, opportunities for  
sustainability 

 Better data quality for operational, 
strategic and policy decisions

+ Learning through the 
implementation process

Lichtner et al 2026 BMJ HCI  
https://informatics.bmj.com/content/33/1/e101366



   



   



   



Data-driven culture

I think […] getting an understanding of what we’re doing [by 
capturing data] is important

…there’s a value in making sure people understand what they’re 
doing and even that process of going, ‘I am recording what I have 
done’ is enforcing that culture piece [about being data-driven] about 
‘how can I now think about what I have done’.  

[interview transcript, ID8] 



From data infrastructure to RFID and future ‘smart’ 
hospitals

Medical centres compete to achieve ‘smart hospital’ status. Financial Times, March 2025. 
https://www.ft.com/content/2805edfd-36db-4a58-b93f-411a18c6e003 
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Reducing 
environmental 
impact

https://www.gs1.org/insights-events/case-studies/reducing-global-impact-
environmentally-harmful-anaesthetic-gases-using-medical 
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Approaches to 
implementation 
and support 
networks



Different NHS hospitals have rolled-out/are implementing 
Scan4Safety for traceability differently 

Some commonalities and recommended steps:  
1. Establish data and linked systems
2. Make sure the technology is reliable 
3. Decide the implementation approach – where to start and its 

scope
4. Scale up – phased implementation

Wide stakeholder involvement



The foundations

… how it works in adopting standards for a specific individual Trust is 
they really need to have those three things embedded, so 
people, product and place […] Those are like the foundations […] to 
embed before you look at your particular use cases…

[Interview transcript, ID10x]



An ‘all theatres’ approach

… what they did, they went, neurosurgery, then they went 
maternity, then they went here, then they went orthopaedics, then 
they went trauma … 

[Interview transcript, ID6x]



A patient pathway approach

…down the line following the patient.  

For a cardiac surgery pathway

So we went live in sterile services, we went live in anaesthetics, 
we went live in cardiac surgery, […] in recovery, […] in ICU, […] 
in mortuary; because that’s a pathway.  […] for discharge for a 
ward …

[Interview transcript, ID6x]



Focus on the outcome & empower stakeholders

for me, my plan is the what, my plan is not the how. 
… we can digitally scan a patient wristband. How we do that is not really for 
me to decide, how is to have discussions with digital internally, discussions 
with our chief nurse, discussions with nursing staff on a ward, and then we 
come to the conclusion and take that back to the board and say, ‘are you 
happy to implement based on this as the outcome, […], based on these 
discussions with these collaborators, this is how we are going to’ - so the 
what—

[Interview transcript, ID6x]



 

https://www.gs1uk.org/knowledge-hub/healthcare 

https://www.gs1uk.org/knowledge-hub/healthcare
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Support networks

we recognised that a lot of people, kind of didn’t have anywhere to talk about it 

… ‘how do you make that work, how does that work, where do you get that from’ 
[…] it might be [someone] just saying, ‘how do you get your product data to stay 
up to date, we’re really struggling with that’... 
… So, I decided […] let’s share the information […] we talked about it and we 
formed the NHS Northern Group for Trusts. 

[interview transcript, ID6x]



Support networks
• a community of practice
• ‘a meeting of minds’, no formal agreement
• quarterly meetings, alternating between in person and online 
• closed to non-Trusts (no suppliers, no researchers, …)
• a safe space, ‘leave the blame at the door, solve the problem’

‘where people come along and talk about their challenges and let 
other people talk about how they can help’. 
[interview transcript, ID2]

… people kind of leave, kind of geed up and encouraged 
on most of it, and actually that’s really powerful.
[interview transcript, ID6x]



Sociotechnical 
learnings



unintended consequences and new risks

Automation bias – believing the computer is right even when it’s not

1. assuming data available in the system about medical devices are 
accurate and complete, when they are not 
inconsistent scanning of medical devices at the point of care, may lead to 
patients not being called for review if/when devices are recalled for safety

2. assuming barcodes identifying patients are correct, when they are not, 
may lead to treatment to unintended patients 

Goddard K, Roudsari A, Wyatt JC, Automation bias: a systematic review of frequency, effect mediators, and mitigators, Journal of the American Medical Informatics 
Association, Volume 19, Issue 1, January 2012, Pages 121–127, https://doi.org/10.1136/amiajnl-2011-000089

https://doi.org/10.1136/amiajnl-2011-000089
https://doi.org/10.1136/amiajnl-2011-000089
https://doi.org/10.1136/amiajnl-2011-000089
https://doi.org/10.1136/amiajnl-2011-000089
https://doi.org/10.1136/amiajnl-2011-000089


1. risk of missing patients for review

Recall of implants – have we identified all patients? 

 Awareness that data may be incomplete 
 Cross check across systems

… If you don’t scan it then actually if somebody then says, ‘we never use 
those, look you can look on the records’. Yes […] because we’ve never 
scanned it, it doesn’t mean we don’t use it. 

[Interview transcript ID6x] 



2. risk of patient misidentification

Patient treatment – have we identified the patient? 

 Awareness the wristband may not be correct
 Always confirm the patient’s identity 
 The message must be that scanning barcodes on 

wristbands is not positive patient identification 

… a really key thing that you read a lot of the national literature and it’ll say, 
‘you can use it to identify your patients’ - no you can’t because that wristband 
might be wrong. 

[Interview transcript, ID4]



technology doesn’t always work as imagined

Wi-fi coverage
Availability of barcode 
scanners
Interoperability problems 
• Legacy systems 
• Proprietary systems 
• …

It could be the tools that you’ve got 
that you don’t have enough of …  
[Interview transcript ID11]

…a very old room that has been well 
made 100 years ago, and actually 
getting a signal into or out of there can 
be very difficult 
[Interview transcript ID1]

The Wi-Fi isn’t up to a standard that 
can accurately measure where things 
are [Interview transcript ID5]



• Work as done will be different from work as imagined – e.g. 
exceptions to workflows, products not in inventory, workarounds…

 
• Data as done will be different from data as imagined – e.g. 

unique identifiers for products may change  

• There will be a need for data work – curating the data, making it 
fit for purpose – e.g. to keep the inventory up to date, 
for transmission to outcomes registries, …

Shorrock S. (2020) Proxies for work-as-done: 1. work-as-imagined. humanistic systems: understanding and improving work and life.
https://humanisticsystems.com/2020/10/28/proxies-for-work-as-done-1-work-as-imagined/ 
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data as done - identifiers in practice 

…those [GTINs] change […] constantly ….

And we had a mix of state of GTINs [for a product] […] 
[we have] the original product on the shelf, we’ve got the new 
product coming in, and at one point we had four different GTINs 
for the same product on our shelf… 

[Interview transcript, ID7]



benefits not equally distributed

The staff who scan the barcodes (track items) 
are not responsible for tracing those items in case of recalls 

Scanning barcodes 
of devices takes time 

Scanning barcodes 
of devices saves 
time if there is a 
recall



measuring what can be measured

What to measure - metrics
• for implementation progress
• for compliance
• for benefits realisation

How to assess data quality 
(completeness, consistency 
across all patients/products)

Computerization brings 
“a deeper level of 

transparency to activities 
that had been either 

partially or completely 
opaque” (Zuboff, 1988:172)

“it’s always a challenge in a 
complex environment 

because the computer makes 
things invisible” 
(Ash, 2007:419)Lichtner, V., & Cornford, T. (2017). The Value of Data and the Value of Questions: Achieving Improvement in 

Hospital Pharmacy and Medication Safety. Studies in Health Technology and Informatics, 245, 1080-1084.



‘generativity’ of information infrastructures

Scan4Safety data standards and linked systems = an information 
infrastructure
Generative of innovation 

Grisot, M. and P. Vassilakopoulou, Infrastructures in healthcare: The interplay between generativity 
and standardization. International Journal of Medical Informatics, 2013. 82(5):  e170-e179



GS1 UK. Improving patient safety and saving money using point-of-care scanning in 
the NHS. A scan of the benefits: the scan4safety evidence report. 2020 



Thank you

For questions, comments or any further information:
valentina.lichtner@manchester.ac.uk
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