
Retained vaginal swabs –
The single most commonly retained item in UK healthcare

2012-22

A vision to try ‘Design out’ the error

Get it as low as reasonably possible

With Human Factors- Ergonomics

Slides 19-24 contains information about iCount system in different settings



A real story  

• Sheila (name changed)– first-time mum
Gave birth to a lovely baby boy by forceps birth

• Had severe pain and foul-smelling discharge     for 
days after birth
• Saw GP and midwife twice

• Brought in as an emergency with Sepsis
• Found to have a retained vaginal swab
• Pelvic infection

• Admitted in Intensive Care for a month
• Problems  continued for a long time
• The registrar involved left the specialty.      Midwife took
early retirement



Facts of interest

Near-misses

(miscounts) in 2-5%

2012-2020

Retained foreign objects

901 independent events.

HES data shows possible 
underreporting

Swabs are the single most 
common item retained –

vaginal swabs commonest
(UK)

70% re-interventions,
80% morbidity

35% mortality in 
Surgery

First reported in 1884

by Dr Wilson

3 deaths in England 
(last 10 years)



Current Documentation- Swab had been left behind in this patient

The hindsight documentation always looks perfect.. Like here, where a swab had been retained



Culture change - ‘systems thinking’ approach for 
reliability and resilience

Be more careful !
Counts are the midwife’s or 

doctor’s job.
If a swab is retained, they 
have not followed policy.

It's their fault !

The cause of incidents is 
multifactorial, and staff are

accountable. But...

How do we make it easier for staff to
do the right thing?

1. Human Factors Analysis

2. Mapping action needed

• Engaging stakeholders

• Adoption sites

• Training package

• Champions

• Measuring impact –

Staff confidence

Near misses

Electronic medical records 

Retention incidents



It started as a standard QI project and our 
team expanded

Patient Public Involvement liaison – NIHR Surgical HRC, Leeds

Theatre operating department practitioners

Psychologists – Keele University Biomedical engineers

Design engineers

Product manufacturing Engineers, Environment Sustainability Consultants

Medical technology consultants

One of the team members went back to University 
(Loughborough) to do a qualification in human
factors- Ergonomics and Patient Safety

Doctors, midwives and nurses



Why ? 

• Difficult to visualise 

• Swabs look like body 
organs 

• High pressure 
situations

• Competing priorities

• Long shifts
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Unpredictability, complex and dynamic nature of work ,      Fatigue can affect the clarity of the task 
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Hierarchical task 
analysis-
Understanding Work as 
done (WAD)





Main Causative and contributory factors
• Swabs change shape and colour, can

become sticky and look like body
organs

• Confirmation bias during 2-person counts

• Change in the team either within the
labour room or if the patient is transferred
to theatre

Contributory :

• Competing task priorities

• Inadequate staff

• Environmental factors- ambient noise,
low light conditions, masks, gowns



Encouraging 
Human Behaviour
- Policies and 

Procedures

- Training

- Civility

- Situational 
awareness

- Teamwork

- Communication

Design and System Engineering

Design solution :

Aim- Task aid which acts as a counter 

minimising the risk of retention.

Identify design specifications

User-centric Design

Design- Build – Test iterative cycles

Two sides of the coin working together



HSSIB investigation (2019 report)
Intervention effectiveness hierarchy



Design specifications for surgical-swab counter  

Must haves :

Act as flags (signifiers) for each swab

Be able to separate each swab

Show the correlation between how many in and how many out

Count in 5s for count-out similar to count-in

Keep task in the sterile field (to avoid  communication and transcription errors) 

Low cost

Empowering the clinician with a device that acts like a physical checklist in sterile space 

Nice to have :

Help with disposal

Integration with electronic medical records

Reusable ? (only possible if Sterilisation services department can ensure devices match  number of swabs)



• Cash machines were first introduced,

• No prompt to remove the card first
before dispensing cash

• Thousands of cards got left in

• The software was changed to have a
prompt.

• Cash would not be dispensed unless the 
card was removed.

• That stopped people leaving the card

Real-life example of design intervention



3 high fidelity simulations, usability by NIHR MD-Tec, 

University hospitals, Birmingham

4 in-hospital simulations and usability testing

18 design iterations with cycles of user feedback

Some of the prototypes



iCount Clip system for large tailed swabs 
(vaginal births)

Sterile swab Docking Clip – simple design

See swabs clearly and Count them 
accurately – A physical checklist

Patents ‘granted’ status in UK, Europe, USA, 
China and Australia

Use swab            Dock swab Confirm 

count  

take photo for electronic records and audit (optional)



iCount in vaginal births Workflow: Counting & Reconciliation
Physical components :

- iCount clips for tailed swabs within 
sterile procedure packs with 
numbers co-ordinated with number 
of swabs

- Additional swabs used can be 
supplied as a swab – iCount clip pack

- iPad/tablet for taking the photo for a 
robust audit trail/

Or using computer vision app(still being 
refined)



iCount in vaginal births Workflow: Counting & Reconciliation

1. Staff 
Preparation

Sensitisation,
engagement 
& training

2. Pre-op Count

In-count as 
standard or clip 
can be used

3. During 
Procedure
Swabs→ 
Clips

Additional 
swabs → 
Swab-clip 
pack 

4. 

Reconciliation
Empty slot =
Count 
incomplete

6. Audit trail-
Digital 
Verification
Photo/
Computer
Vision
verification
with real-
time alerts

7. 

Discrepency
Action
Follow SOP
Search in the 
vagina + room
EUA –
X ray - CT

NO EMPTY SLOTS = 

COUNT COMPLETE 

✓

5. Only 

dispose 
with iCount 

clip



• Click here - Link to IFU video

For maternity – vaginal birth 
settings

https://youtu.be/1-NL-y-dR08
https://youtu.be/1-NL-y-dR08
https://youtu.be/1-NL-y-dR08
https://youtu.be/1-NL-y-dR08


iCount draft Colposcopy Workflow

(development after 9th June‘26 meeting for  further iterative and adaptive work):

Counting & Reconciliation

1. Staff 
Preparation
Sensitisation,
engagement 
& training

2. Pre-
procedure 

Count
Manual 
count
Record 
in-count and 
running 
count

3. During Procedure
Small swabs balls → 
Trays
We are confident 
that your  
provider can 

provide 5 swab balls 
and a tray together 
in a combined pack  
as they are likely to 
be one of our 
partners 

4. Visual Check

Empty slot is a 
visual signifier 
=
Count 
incomplete

5. Reconciliation
Count trays
against in-count

6. Audit trail/
Photo –
?? Opportunity for 
photo – Only if 
feasible within 
colposcopy 
electronic database 

7. Discrepency
Follow SOP – Search –surgical 
sweep- – further steps

NO EMPTY SLOTS = COUNT COMPLETE ✓



• Simple Design

• Acts as a physical checklist

• Clips for tailed swabs
• Trays for small swabs

• Included within sterile procedure 
packs and if needed, additional packs

• Count is complete when all 
docked in. No empty slots seen

• Optional Computer vision-AI 
verifies count and integrates with 
Electronic Medical Records (still 
being developed to improve 
accuracy)

iCount in Surgery  

Click here - Link to iCount in Surgery - Operating rooms 

Explainer

https://youtu.be/aCMjXx1eKEs
https://youtu.be/aCMjXx1eKEs
https://youtu.be/aCMjXx1eKEs
https://youtu.be/aCMjXx1eKEs
https://youtu.be/aCMjXx1eKEs
https://youtu.be/aCMjXx1eKEs


iCount in Operating Theatres- Surgical Workflow Counting & Reconciliation

1. Staff 
Preparation
Sensitisation,
engagement 
& training

2. Pre-op Count
Manual count

Record 
in-count and 
running count  
on
Whiteboard/
CV App

3. During 
Procedure
Tailed 
swabs→ Clips

Small 
swabs→ 
Trays

4. Visual Check
Empty slot =
Count 
incomplete

5. Reconciliation
Count trays & clips
against in-count

6. Audit trail/
Photo - Arrange 
trays and clips with 
docked swabs on a 
separate trolley
and take photo
And of whiteboard 
(if possible)

Digital Verification
Computer Vision
verification
with real-time 
alerts

7. Discrepency
Follow SOP – Search –surgical 
sweep- X ray – further steps

NO EMPTY SLOTS = COUNT COMPLETE ✓

First Adopter sites EHR to store a photographic swab-count reconciliation audit 

record OR

Computer vision-AI digitally verified swab-count reconciliation record?



Environmental Impact of iCount 

Life cycle analysis by Clean Atmos international 

Carbon Reduction

~18% lower emissions per procedure

≈ 0.17 kg CO₂ saved per case

1,000 procedures = ~174 kg CO₂
saved

Water Savings

~45% reduction in water use

≈ 368 litres saved per case

1,000 procedures = ~368,000 litres saved

That’s ~4–5 bathtubs of water saved per patient

A safer swab system with measurable sustainability impact  

aligned with NHS Net Zero goals



Area Current issue
Potential iCount 
adaptation

Maternity Tailed swabs
iCount clip in procedure 
pack and with individual 
packs of 5 swabs

Colposcopy

Loose swab balls
Could all swabs be 
standardised into 
packs of 5 ?

Combined offering: Pack 
of 5 swab balls + iCount 
tray

Following our discussion: two potential high priority areas:

Our partners now - Unisurge and Others have a good presence in these areas of practice 



We cannot change human nature 

(We all make mistakes),

but we can change the conditions 
under which people operate to make

mistakes less likely,
easier to detect, and

easier to correct.

-Prof James Reason



Thank you



Questions for the hospital

CURRENT SYSTEM FOR 
MANAGING COUNTS ?

HAS SEIPS BEEN MAPPED 
OUT LOCALLY AND 

WHAT ARE AREAS OF 

PRIORITY ?

WHICH PROCEDURE PACKS 
DO YOU USE?

WHICH SWABS DO YOU 
USE AND FOR WHICH 

SETTINGS?

VIEWS ABOUT SYSTEM 
AND DESIGN SOLUTIONS ?

INTENTION TO PILOT AND 
PROVIDE FEEDBACK ?



Assessing and Improving Human Reliability and System Resilience



Assessing and Improving Human Reliability and System Resilience



Health Economic Analysis by York Health Economic Consortium – presented at a 
World Congress Health Economics Conference

Consequence of retained swab Impact

Additional examinations Patient burden

Additional imaging Cost

Investigation under PSIRF Staff time

Possible readmission Cost + harm

Litigation risk Financial exposure

Reputation impact Organisational risk



Potential Economic Benefits

•Reduction in retained swab investigations 

•Reduction in clinical time spent on 

discrepancy resolution 

•Reduced risk of litigation and harm 

Independent cost-consequence analysis performed by York Health 

Economics Consortium identified positive economic value at NHS 

pricing levels.

Preventing even a single retained swab incident may avoid 

substantial investigation costs, additional treatment, patient harm and 

reputational impact.



Questions 
by 
hospitals

Is there a plan for having a tampon along with the swabs in the device ?

We are also able to provide a 6-slot iCount version in the procedure pack OR 
as standalone  sterile pack for 5 swabs and 1 tampon

How will training happen ? 

Video has been developed, and we continue to invite any further 
development from stakeholders

In vaginal births (labour wards) most swabs (95%) are tailed but we do use non-tailed 
ones in certain settings

System Engineering and human factors science recommend standardisation. Our 
human factors work suggests that most users prefer medium-sized tailed swabs for 
births and suturing 



How is the surgical swab problem different 
from the vaginal swab problem + design ?

Surgical Size and tailed/non-tailed – maternity are all 30x30 and tailed typically. 

Most maternity users prefer 22cm x22cm tailed swabs as per our extensive usability studies

Counting more differently complex in surgery – done several times in the procedure and many more swabs
may be needed to be opened at different times.

However, there are more team members and better environment – theatre is bigger than delivery rooms.
Light is better. Lesser distractions and interruptions.

In surgery - Small swabs without tails are also used

There is part 2 presentation for human factors analysis of swabs retained in surgery and more system and design
solutions if you are interested!



Surgical swabs and tampons used 
in maternity: What, How, and 
Why they are retained

Human Factors Analysis of the Socio-technical System

• SEIPS – System Engineering in Patient Safety

• Hierarchical task analysis

• Accident investigation analysis - AcciMap

• Reliability analysis – fault tree, bow-tie analysis

• Derive causative and contributory factors



For more Info Please visit 
www.icountcorrect.com
to see more details

http://www.icountcorrect.com/
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