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Highlights of the presentation

• Workflow design thinking in surgical 
counting re-engineer with information 
technology

• Surgical teams satisfied and well 
adopted to the new designed workflow

• Create significant impact to quality of 
care and patient safety



Surgical “never event”- NHS never event list

NHS improvement, 2021 
Arad, D., Rosenfeld, A. & Magnezi, R, 2023
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How to achieve innovation with 
technology in to improve surgical 

counting?



Workflow study tour and Design Thinking workshop 

Workflow re-engineer 







Surgical Instrument tracking system 
mobile (SITS-mobile)



Video- Workflow illustration



Research Study on electronic surgical counting 
system evaluation 



Aim and Objective

Aim: 
Electronic surgical counting system is new initiative targeting to surgical counting for 
perioperative team. The findings will be valuable and significant for establishing surgical 
counting standards in the perioperative setting in Hong Kong.

Objectives
● 1. To evaluate the effects of using the electronic surgical counting system (ESCS) on the 

counting time during surgical counting for ultra-major operation
● 2. To evaluate the satisfaction of perioperative staff with the implementation of ESCS.
● 3. To evaluate the effect of the electronic surgical counting system by semi-structured  

interview.
● 4. To evaluate the adverse event i.e. Retained surgical item and counting discrepancy 

before and after the implementation of ESCS.
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Ethical approval by REC 
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Method- Mixed-methods
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Quantitative: Qualitative: 

Evaluation method Pre-post comparison 
of Surgical counting 
time for ultra major 
surgery

Online questionnaire 
on System Useability

Pre-post comparison 
of adverse events

Semi-structure 
interview 

Number of participant 369 ultra major 
surgeries

35 N/A 12

Tools/ Method Compare Surgical 
counting time include: 
initial count, first 
count, final count and 
total count time

System Usability Scale 
( 10 questions 
validated tool for 
system usability) 

N/A Thematic analysis



Participants and subjects

Anesthetist, surgeons and nurses involved in surgical counting 
process.

Not limited to any working experience and ranks
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1. System log for counting time evaluation for 
ultra major surgery 
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Time frame capture before and after intervention: 
1. pre-1-month, (baseline comparison)
2. the month of intervention, 
3. post-1-moth, 
4. post-3-month and 
5. post-6-month



2. Evaluate the satisfaction of 
perioperative staff by 

System Usability Online Questionnaire

Demographic data:
• Age
• Gender
• Education 
• Rank
• Year(s) of working experience
• Year(s) of experience in current rank
• Number of year(s) using smartphone

SUS questionnaire with 5 points scale:

I think that I would like to use this ESCS frequently.

I found the ESCS unnecessarily complex.

I thought the ESCS was easy to use.

I think that I would need the support of a technical person to be able to use this ESCS.

I found the various functions in this ESCS were well integrated.

I thought there was too much inconsistency in this  ESCS.

I would imagine that most people would learn to use this ESCS very quickly.

I found the ESCS very cumbersome to use.

I felt very confident using the ESCS .

I needed to learn a lot of things before I could get going with this ESCS . 18



3. Evaluate the effect of the electronic surgical 
counting system by semi-structured  interview.

Main theme for semi-structured interview:
1. Usability and Workflow 
2. Accuracy and Reliability 
3. Integration and Interoperability 
4. Training and Support 
5. Patient Safety and Error Prevention
6. Efficiency and Time Savings
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4. Evaluate the adverse event 
• RSI by tracking the Annual Report on 

Sentinel & Serious Untoward Events
• Counting discrepancies by local record



Findings of the evaluation study



Significance different of counting time across group

Table 5- ANOVA test for Initial count, First count, Final count and Total count time across group

Sum of Squares df Mean Square F Sig.

Initial count Between Groups 237.180 4 59.295 21.803 <.001

Within Groups 989.931 364 2.720

Total 1227.111 368

First count Between Groups 221.908 4 55.477 25.900 <.001

Within Groups 779.691 364 2.142

Total 1001.599 368

Final count Between Groups 146.705 4 36.676 19.092 <.001

Within Groups 699.268 364 1.921

Total 845.973 368

Total count time Between Groups 1780.597 4 445.149 24.493 <.001

Within Groups 6615.408 364 18.174

Total 8396.005 368

Finding 1- Counting time for ultra major surgery  



Significance different between pre-1-month vs post-3-month 
and post-6-month

Table 8- Independent Samples Test for Counting Times One Month Before and Three Months After ESCS Implementation

Levene's Test for 

Equality of Variances t-test for Equality of Means

F Sig. t df

Significance
Mean 

Difference

Std. Error 

Difference

95% Confidence 

Interval of the 

Difference

One-Sided p Two-Sided p Lower Upper

Initial count Equal variances 

assumed

25.888 <.001 6.389 158 <.001 <.001 1.760 .276 1.216 2.304

Equal variances not 

assumed

6.033 105.735 <.001 <.001 1.760 .292 1.182 2.339

First count Equal variances 

assumed

14.920 <.001 6.787 158 <.001 <.001 1.676 .247 1.188 2.164

Equal variances not 

assumed

6.407 105.499 <.001 <.001 1.676 .262 1.157 2.195

Final count Equal variances 

assumed

11.628 <.001 5.928 158 <.001 <.001 1.374 .232 .916 1.832

Equal variances not 

assumed

5.662 114.801 <.001 <.001 1.374 .243 .893 1.855

Total count Equal variances 

assumed

16.057 <.001 6.649 158 <.001 <.001 4.811 .723 3.382 6.239

Equal variances not 

assumed

6.282 106.111 <.001 <.001 4.811 .766 3.292 6.329

Table 9- Independent Samples Test for Counting Times One Month Before and Six Months After ESCS Implementation

Levene's Test for 

Equality of Variances t-test for Equality of Means

F Sig. t df

Significance
Mean 

Difference

Std. Error 

Difference

95% Confidence Interval 

of the Difference

One-Sided p Two-Sided p Lower Upper

Initial count Equal variances 

assumed

28.725 <.001 6.906 167 <.001 <.001 1.826 .264 1.304 2.348

Equal variances not 

assumed

6.348 101.626 <.001 <.001 1.826 .288 1.256 2.397

First count Equal variances 

assumed

14.701 <.001 8.039 167 <.001 <.001 1.916 .238 1.446 2.387

Equal variances not 

assumed

7.402 102.512 <.001 <.001 1.916 .259 1.403 2.429

Final count Equal variances 

assumed

9.942 .002 7.298 167 <.001 <.001 1.658 .227 1.209 2.106

Equal variances not 

assumed

6.864 114.118 <.001 <.001 1.658 .242 1.179 2.136

Total count Equal variances 

assumed

17.719 <.001 7.754 167 <.001 <.001 5.400 .696 4.025 6.775

Equal variances not 

assumed

7.140 102.554 <.001 <.001 5.400 .756 3.900 6.900

Significance reduction 
on surgical counting 
time (reduced 4mins 

on average) -> 
improved efficiency 

after system learning 
curve



Finding 2- satisfaction of perioperative staff 

Table 11-Demographics data of participants in online questionnaire 

Age group

25-34 18 51.42%

35-44 12 34.29%

45-54 3 8.57%

55 or above 2 5.71%

Sex

Male 11 31.42%

Female 24 68.57%

Academic Qualification 

Diploma 2 5.71%

Bachelor's Degree 11 31.43%

Master's Degree 21 60.00%

Doctorate's Degree 1 2.86%

Working Experience

5 years< 7 20.00%

5-10 years 11 31.43%

>10 years 17 48.57%

Rank

EN 1 2.86%

RN 18 51.43%

APN 10 28.57%

NC/ANC 2 5.71%

DOM/WM 4 11.43%

In total 35 nurses participated in System Usability  
Online Questionaries 

The analysis of the collected SUS data revealed a 
mean score of 62.8 across all participants. 

This score situates the ESCS within the range of 
62.7-64.9, which corresponds to a C- grade in the 
context of SUS evaluations. 

This grade suggests that the ESCS is perceived as 
marginally acceptable in terms of usability by the 
users. The 1st version of the 

system is accepted by 
clinical users-> System 

is usable



Finding 3- Semi-structured interview

• Participants : 12
• Anesthetist: 3

• Surgeon: 4

• Nurse: 5

• Age: 27-55 years old

• Working experience: 3-32 years

• Rank: 
• Doctor: Chief of Service, Consultant, Associate Consultant

• Nurse: Ward Manager, Advanced Practice Nurse, Registered Nurse and 
Enrolled Nurse



Abstract of result on Semi-structured interview

“The design of ESCS is based on our clinical 

workflow. We basically follow the steps provided in 

ESCS and we should be counting in a standardized 

way.”(Registered Nurse)

“The system has help in minimize the chance 

of missing count and wrong count. Nurses 

feel more confidence and safe in the surgical 

counting process as we usually over worry on 

retained surgical item. I am sure the system 

can help to ensure the patient safety by 

smoothen the surgical counting process.”

(Advanced Practice Nurse)

“I assumed that our staff should perform and 

ensure the patient safety standard no matter 

using paper form record or electronic system. 

However the system should have marginal 

benefit when compare to the paper workflow.” 

(Consultant Surgeon)

“It is more efficiency and reduce human error with standardized 

procedure when come to digitalization.” (Chief of Service )

“In general, it is impossible to achieve zero 

error, however nurse perform counting 

according to the standardize guideline and 

ESCS should have minimize the risk to 

counting discrepancy.” (Consultant Surgeon)



Finding 4- Adverse event

• Retained Surgical item:
• No reported RSI during study period

• Counting discrepancy:
• Prior to the ESCS implementation, the study site recorded 12 counting 

discrepancies throughout the year of 2022. 

• Following the deployment of the ESCS in December 2022, the frequency of 
counting discrepancies was halved, with only 6 occurrences reported over the 
subsequent year.

Year 2022: 12 counting discrepancy events 

Year 2023: 6 counting discrepancy events 

Counting discrepancies 
halved

(Most of them discover 
during initial count and 

no harm to patient)



Impact of SITS-mobile 
in Hospital Authority



SITS-mobile in Hospital Authority

Hospital Authority Guidelines on 
Counting of Accountable items used 

during operative procedure 2022

All Hospitals within Hospital 
Authority has adopted SITS-

mobile application for surgical 
counting

(24 hospital and over 250 
procedure rooms)
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Thank you!

SITS-mobile

Objectives

To digitalized and 
standardize surgical 
counting process in 
operation theater

• Reduced surgical counting time
• Reduced documentation time
• Enhanced team communication 

with horizontal integration with 
OTMS and SITS

Enhanced Efficiency

Improved Patient Safety

• *Standardized surgical counting 

for 148,443 surgical procedure 

and over 1M surgical instrument 
set

• Reduced surgical counting 
discrepancy

Papers Reduced

• Replaced paper-based  
surgical counting with 
SITS-mobile

• Reduce the operation 
team stress on surgical 
counting

• Ensure standardized 
counting in operation 
procedure

Reduced workload

• Total paperless workflow
• As estimation of annual saving 

of 5M papers (~ 600 trees)
• Cost reduction in print out: 

over 4 million HKD ( Print per 
cost around 0.8 HKD per page)

Rolled-out in all hospitals with operation rooms

Aug 2023 – Jul 2024 

*Number of surgical procedure used SITS-mobile for counting: 148,443
Number of instrument set counted: 1,028,709
Period: Aug 2023- July 2024



Year:2021-2022 Year: 2022-2023

For the 6 cases reported in 2022
4 cases are related cement (operation 
consumable)
1 case is related gauze
Only 1 case report with metallic fragment

HA SE related to the counting of instrument – report for whole HA
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Key takeaways

“Incorporating innovation and digital health to 
improve quality of care and patient safety.”-WHO
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