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Introduction  

The following report provides a summary overview of a research study conducted by iM Med to review 

the Steelco Endoscope One Connection System (OCS). The study was conducted utilising an objective 

and measurable methodology with an objective to quantify the potential time saving an endoscope 

decontamination facility could achieve by adopting the OCS system.  

The OCS system requires the decontamination facility operator to only connect an endoscope once at 

the start of the decontamination process, with a range of quantifiable benefits further outlined through 

the report.  

The endoscope channels are connected via individual connection points (up to 6 on the OCS, with an 

additional 7th point if required) which are permanently affixed to the "OCS hub”.  This OCS hub is able 

to acts as a single point of connection into the Steelco decontamination equipment thereafter.   

Following connection to the endoscope, the OCS hub requires only a single-point connection onto the 

Steelco EPW100S manual cleaning system. Following prewashing, only the OCS hub is disconnection, 

the endoscope remains attached to the OCS. The single-point connection of the OCS hub is then made 

into the ISO 15883-4 compliant Steelco Endoscope Washer Disinfector (EWD) for the next stage of 

automated washing and disinfection.   

Following high-level disinfection of the endoscope, once again only disconnection of the OCS hub is 

required from the EWD, with the endoscope remaining aseptically untouched in its basket.  Using the 

basket, the endoscope is then aseptically transitioned into the Steelco Endoscope Drying Cabinet (EDC) 

and only the OCS hub is touched in order to connect, for EN 16442 compliant drying and/or storage, to 

complete the full decontamination process. 

The compliantly dry endoscope completes its decontamination process in a guaranteed optimum state 

of dry high-level disinfection for the delivery of patient safe interventional care. The focus as 

decontamination professionals must be for decontamination systems to deliver guaranteed safe patient 

care, not subject to the risk of human factor error. The OCS system delivers not only this in an objective 

and quantifiable way, but also deliverers measurable time savings for decontamination departments.  

The following report summarises the quantitative study findings and additional qualitative benefits of 

the Steelco OCS system.  
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Human Factors in Healthcare 

Human factors describes a multi-disciplinary science that sits at the intersection of psychology and 

engineering, focused on understanding the interaction between humans and other elements of a system 

within a given environment. Human factors focused design accounts for psychological and physiological 

principles and theories to the design of products, processes, and systems, improving safety, efficiency, 

quality, reliability and when applied effectively, also reduces costs.  

The primary purpose of healthcare services is to deliver high quality care to patients, that is clinically 

effective, safe, and results in the most positive experience possible. However, delivering healthcare can 

place individuals, teams and organisations under pressure, with staff having to make decisions in 

dynamic, often unpredictable circumstances.  In such intense situations, decision making can be 

compromised, impacting on the quality of clinical processes and potentially causing harm.  

‘Inattentional blindness’, described by Green (2004), refers to our ability to adapt to our workplace and 

workloads by focusing our attention on the things that matter according to priority, but allowing other 

elements of the environment to go unnoticed.  

“Experienced people develop expectations and mental models that permit pre-programming of 

behaviour and minimization of thought for routine, frequently performed tasks. One irony of medical 

error is that the most experienced and able people are likely to make the most egregious and 

unfathomable errors. They have the most experience, the greatest skill and the strongest expectations.” 

Green, M. (2004, p.2). 
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The One Connection System (OCS) 

During a working day, an endoscope is handled several times for different processes. After each use, it 

has to be reprocessed following these critical steps: bedside treatment, manual cleaning, automated 

cleaning and disinfection, drying and/or storage (where required), before being ready to return to the 

next patient.   

During manual cleaning, automated cleaning and disinfection, and drying, endoscopes channels have 

to be connected, by dedicated connection sets, and disconnected to pass to the next step. Channelled 

endoscopes have one to six channels depending on the complexity of the scope. In order to fully 

decontaminate them appropriately, operators have to connect and disconnect each channel to every 

device involved in the processing. The OCS provides an innovative step change solution to ensure that 

endoscope reprocessing is fast, error-proof, and, most importantly, with a minimum risk of cross-

contamination. 

Developed with an all-inclusive approach, focusing on efficiency, safety, and infection prevention, the 

OCS technology is a one-time connection system shared between prewashing, washing/disinfection, 

and drying/storage devices. Once connected to the endoscope, the OCS allows later connections to be 

made in one action, minimising operators’ manipulation of endoscopes in all the phases of the process, 

significantly decreasing the risk of cross-contamination and the possibility of human errors.  

This fast, ergonomic, and user-friendly technology allows one-time endoscope handling and channel 

connection, simultaneously ensuring speedier connectivity. 
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Designing Out Error in Endoscope Connection 

Steelco has utilised the opportunity for Human Factor Ergonomic Engineering in the development of 

the patented OCS. The one connection innovation addresses the potential for human factor error in 

endoscope connection by enabling the operator to only connect the endoscope once at the start of the 

decontamination process. This connection remains in place for the manual flushing/rinsing of the 

endoscope at the manual clean stage, then one connection into the EWD and then one into the EDC. 

This innovation reduces the time it requires to connect and disconnect multiple connection types, i.e. 

attaching and un-attaching flusher tubing, attaching and un-attaching washer tubing, which also often 

has multiple connection points into machine.  
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The Qualitative Benefits of the OCS 

The OCS reduces risks faced through the decontamination process: 

 

 

• Reduced risk of error by only connecting the endoscope at the start of the process, the operator 

does not have to repeat this process which eliminates the risk of mistakes further down the 

process. Often the connection method for EDCs is very different to how EWDs connect, resulting 

in excessive manual handling during the process to remove the channel separators and 

connectors and reconnect dryer tubing. The OCS removes these steps and reduces this risk.  

• Enhanced Infection Prevention. The risk of recontamination is reduced with a particular benefit 

when removing from the EWD to place in an EDC, the OCS hub and basket are the only elements  

touched to remove from the EWD and place in the EDC.  This results in fewer touch points,  

enabling the safe aseptic handling of the endoscope. The subsequent connection steps can be 

conducted one-handed.  

• Improved efficiency of the decontamination process by reducing the connection time, the 

speed and efficiency of the process is significantly increased, realising time and cost savings. 

• Reduced handling of the endoscope. The streamlined process reduces the risk of endoscope 

damage and potential for costly repairs related to damage incurred through multiple 

connection handling.  

• The OCS connects 6 channels and the leak test, with a 7th channel possible, which can be 

dedicated to channels such as the elevator channel in duodenoscopes, future proofing your 

decontamination equipment.  
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Time in Motion Study: Demonstrating the Quantitative Benefits of the OCS 

Following a published article by iM Med in the Clinical Services Journal titled ‘Designing our Error in 

Endoscope Connection’, iM Med and Steelco aimed to quantitatively demonstrate some of the 

qualitative benefits of the OCS through a ‘Time in Motion’ study. 

The aim of the study was to collect data from a range of Endoscope Reprocessing facilities, within the 

UK over a six-month period, to monitor the time for connection and disconnection to the endoscope 

across a range of equipment – from the connection to manual cleaning devices to disconnection from 

an EDC.   
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Time in Motion Study: Study Sites and Equipment 

A sample of six sites at NHS Trusts that were geographically dispersed across the UK were used for the 

study. The locations were medium to large acute NHS Trusts conducting from 16,000 endoscope 

procedures a year to 23,000 endoscopes procedures a year across multiple departments within the 

Trusts. 

The study compared the full Steelco OCS journey with four other decontamination pathways utilising 

alternate systems, which through this paper will be referred to as ‘non-OCS’. This provided a broader 

representation of the UK’s decontamination market, which meant it was possible to compare and 

quantify the actual, on-site realised time-saving benefits of the Steelco OCS system.   

Whilst equipment from other manufacturers were included within the study, the purpose was not to 

compare equipment features – as such cycle times were not considered and the equipment details shall 

not be disclosed within this study.   

 

Study Equipment: 

Sites A B C D E F 

Endoscopy 

Procedures / 

Year 

23,000 16,500 20,000 18,000 16,000 18,000 

Utilising 

Steelco OCS 

Yes Yes No No No No 

No. of 

Manual 

Cleaning Aids 

3 x Steelco 

EPW100S 

3 x Steelco 

EPW100S 

N/A 3 x Automated 

Units (Type 1) 

4 x Manual 
Units (Manual 

Leak Test Type 2) 

3 x Manual 

Units (Manual 

Leak Test Type 3) 

No. of EWDs 
(pass-through, as 

standard in UK) 

4 x Steelco 

EW2 3S 

 

2 x Steelco 

EW1 S (rack) 

5 x Steelco 

EW2 2S 

1 x Double, 2-

Scope per 

Chamber 

(Type A) 

4 x Double, 1-

Scope per 

Chamber 

(Type B) 

3 x 4-Scope 

per Chamber 

(Type C) 

4 x Steelco 

EW2 

No. of EDCs 
(single-door, non 

pass-through 

cabinets) 

4 x Steelco 

ED200/1S 

(single 

cabinets) 

2 x Steelco 

ED200/3S 

(double 

cabinets) 

3 x Horizontal, 

8-Scope per 

Cabinet 

4 x Steelco 

ED200/1 

(single 

cabinets) 

5 x Vertical, 

10-Scope per 

Cabinet 

4 x Steelco 

ED200/3 

(double 

cabinets) 
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Time in Motion Study: Methodology 

Data collection followed a standardised methodology, following the decontamination journey of the 

endoscope, measuring the time taken to connect onto and disconnect off the endoscope, as well as 

connecting into/onto and disconnecting out of the respective equipment.  This also took into 

consideration that, since the OCS stays with the endoscope, the OCS itself must be disconnected and 

connected to the following piece of equipment, whereas other systems may allow connectors to remain 

in situ and thus realise a small time saving.   

Whilst the entire endoscope journey was preferable to capture, in reality this was not always possible 

for reasons such as: some of the systems the connectors were already pre-connected to the machines; 

manual cleaning had already been done so it was not possible to capture the manual processes and 

connection into the EWDs; or the disconnect from the EDC happened outside of the study timeframe. 

 

Timings Collected: 

Manual Cleaning Automated Cleaning & Disinfection Drying & Storage 

Time to connect and disconnect (where 

applicable): 

Time to connect and disconnect (where 

applicable): 

Time to connect and disconnect (where 

applicable): 

 
The connectors to the sink unit.  

 

The leak tester to the endoscope 

(including to manual/separate units if 

not included in one unit). 

 

The connectors to the endoscope. 
 

 
The connectors to the endoscope. 

 

The connectors to the EWD. 

 
The connectors to the endoscope. 

 

The connectors to the EDC. 
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Time in Motion Study: Results and Data Analysis 

In total 117 endoscope data points were captured across the six sites: 

Data Points Collected 

2 x OCS Sites 38 

4 x Non-OCS Sites 79 

 

More data points were collected in total at non-OCS sites because more non-OCS sites were included 

in the study to ensure a broad representation of the decontamination equipment in the UK market. 

Data was averaged by mean, therefore was not impacted by the number of data points per set. 

The average timings for OCS and non-OCS systems were recorded as: 

Stage OCS (seconds) Non-OCS (seconds) 

Manual Cleaning 

Connect 33.33 27.36 

Disconnect 0.57 14.48 

Total 33.90 41.84 

Automated Cleaning & 

Disinfection 

Connect Scope 0.00 28.18 

Connect Machine 3.43 14.74 

Disconnect 1.63 15.45 

Total 5.06 58.37 

Drying & Storage 

Connect Scope 0.00 21.98 

Connect Machine 3.71 3.26 

Disconnect Scope 2.40 3.26 

Disconnect Machine 10.62 14.49 

Total 16.73 42.98 
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There is a marked difference in the time to connect and disconnect the scope across the full 

decontamination process between the OCS system and non-OCS system, with the OCS connection 

taking less than half the time of the non-OCS, saving approximately 1 minute and 25 seconds per scope 

purely from the connections and disconnections.  

For Trusts not using the OCS system, this could provide significant time savings: 

Number of endoscopy procedures / year Potential time saving / year 

10,000 236 hours 

15,000 354 hours 

20,000 472 hours 

25,000 590 hours 

Based on 365 days a year, processing 7 days a week 

 A proportional number of endoscope types were observed across the OCS and non-OCS sites, when 

considering multi-channelled endoscopes (such as gastroscopes, colonoscopes, duodenoscopes and 

EUS scopes) versus simpler, single-channelled endoscopes (such as cystoscopes).  Connection on and 

off simpler endoscopes was observed to be much faster in any scenario (OCS vs non-OCS), as would be 

expected. With proportional numbers of endoscope types seen across the OCS and non-OCS sites, the 

data was not biased one way or another. 

Endoscope Type Gastro/Colon Duodenoscopes EUS Cystoscopes Total 
2 x OCS Sites 21 2 1 14 38 

4 x Non-OCS Sites 50 2 1 26 79 

 

Delving deeper into analysis of the data, when removing the data points related to simpler, single-

channelled endoscopes a more dramatic time difference is observed between the OCS and non-OCS 

processes. The full process time for the OCS system then equates to 1 minute 7 seconds, compared to 

3 minutes 14 seconds for non-OCS, quantifiably demonstrating a “three-times faster connection”. 
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Time Savings Outside of the Scope and Objectives of the Study 

A couple of notable observations were made during the collection of time points.  These have been 

commented on below but sat outside of the scope and objective of the study and as such were not 

included in any time-saving calculations. 

Disconnections 

In about 10% of the non-OCS processes a machine disconnect occurred in the EWD, typically in the 

auxiliary channel due to its very fine connection to the machine which meant it was coming off during 

the cycle. The cycle then had to be restarted with the connector having to be reattached, taking 

additional time. This would not happen with the OCS system due to the connection being locked in with 

the large OCS hub so there are no individual connections to the channel points in the machine. 

Auxiliary Channel 

It was also noted that endoscopes with auxiliary connectors, requiring twisting on and off, demonstrated 

a significant time saving using the OCS system, compared to endoscopes without this channel.  With 

the OCS that action is only required once, twisting on at the start and twisting off at the end of the 

process.  This channels’ connection typically took the longest to connect, and thus systems requiring 

this to be done multiple times would take considerably longer times.  

Locating Connector Sets 

Additional time was also spent finding connectors at the sink and at the EWD for the less common 

scopes being processed. This occurred with approximately 5% of all the scopes processed via the non-

OCS system, when tube sets had to be changed over and often had to be located from another area. 

With the OCS system this did not occur as there is no need for different connectors and tubing because 

the OCS follows the endoscope through the full reprocessing process. 

Vertical Cabinet 

It was also noted that endoscopes placed in vertical cabinets required significantly more time to hang 

and position the endoscope than compared to placing them in horizontal cabinets, where you are just 

lifting out of a tray and then placing onto a shelf in the EDC. 
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Quantifying the Qualitative 

As outlined in the early part of this research paper Steelco market the OCS with a number of benefit 

statements, which this study set out to provide evidence for. These are the supporting quantitative 

findings of the study: 

Qualitative benefit statement 1: The Steelco OCS system reduces the time required to connect and 

disconnect the multiple connection, up to three-times faster than non-OCS 

The data from the research demonstrated that the Steelco OCS system provides on average a saving of 

1 minute 25 seconds per scope, taking 55.69 seconds per scope as opposed to 2 minutes 23.19 seconds 

with the non-OCS systems. Furthermore, when the simpler, single-channelled endoscopes (such as 

cystoscopes) were removed from the data, the OCS system provides on average a saving of 2 minute 7 

seconds per scope savings, taking 1 minute 7 seconds per scope, compared to 3 minutes 14 seconds 

for non-OCS systems. 

 

Qualitative benefit statement 2: The Steelco OCS system reduces the risk of error 

As the Steelco OCS system remains connected throughout the decontamination process, operators do 

not have to learn how to connect and disconnect endoscopes on different machines or do it multiple 

times, reducing the potential of human error, especially as the operators only have to learn one way to 

connect the endoscopes (that is connecting it to the OCS). Errors could occur at every stage of the non-

OCS system but would only potentially occur at the start and finish of the endoscope decontamination 

journey with the OCS system.  

 

Qualitative benefit statement 3: Enhanced infection prevention with reduced handling of the 

endoscope 

With the Steelco OCS, the number of times the endoscope itself is handled is significantly reduced as 

the endoscope does not have to be connected and disconnected at every point of the decontamination 

journey. This was especially notable between EWD and EDC as the high-level disinfected scope is in a 

basket in the EWD and that basket is taken out and put straight in the EDC, not touching the scope at 

all. Only the OCS is touched to connect and disconnect to the machines. The non-OCS systems require 

the scope to be touched multiple times to disconnect the multiple points and reconnect again. 

Furthermore, as the OCS system has far few incidents of connecting and disconnecting the endoscopes 

there is far less potential of damage and stress to the endoscope, the connectors and the o-rings. 
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Conclusion 

The time in motion study enabled the qualitative benefits of the Steelco One Connection System to be 

quantified, demonstrating that the OCS system improved efficiency of the decontamination process. By 

reducing the connection time, the speed and efficiency of the process is significantly increased, realising 

time and cost savings. 

These time savings enable departments to achieve more with the resources they have, allowing non 

cost inhibited scalability to increase the number of scopes that could be processed within the facility as 

demand increases for endoscopy procedures. The study also demonstrates that human error is 

significantly less of a risk due to reduced handling and training requirements, which means overall 

infection prevention is enhanced across the full endoscope reprocessing journey.  

Steelco apply a programme of continuous quality improvement to all of their products and services, 

supported by their application in the UK by iM Med. With patient safety as a central principle, combined 

with a dedication to customer service and feedback, the design of safe solutions remains as an ongoing 

commitment to safe patient strategy. 

 

 

 

 

 

 

 

 

To find out more about the methodology and data for this study, or to discuss the benefits of the 

Steelco One Connection System, please contact the decontamination specialists at iM Med:  

T. 01223 440 475          E. enquiries@im-med.com          W. im-med.com 
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