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Abstract:

Objectives: The present article brings to attention part of the results
obtained after a thorough research which has aimed to create and validate a
model for the hospitals performance management. In this article, the researcher
focus operation KPIs. To test its relevance, the researcher used four (4) KPIs (No
of surgeries, percent of cancelled surgeries and percent of OR utilization) this
KPIs reflects quality of services provided in operation. Methodology: The data
were collected from August 2017 to October 2020 and were implemented by an
improvement project at the hospital N under the title of reducing the percentage
of cancelled surgeries in the operations department using continuous
Improvement Methodology (PDCA) and the results: The percentage of cancelled
surgeries improved from 14% in August 2018 to 4% in March 2019 with
performance improvement in OR department.

Keywords:

Hospital performance evaluation, OR, cancelled surgeries, OR utilization
and PDCA.
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1- Introduction:

Measuring performance quality has become a focus in healthcare
organizations both at the individual and the national levels as healthcare
providers compete intensively with each other (Walker & Dunn, 2006). To
compete with other competitors and improve performance quality, it is
essential for hospitals to know the strengths and limitations of the
organizational performance through performance measurement tools. As
Shaw (2003) noted that a key to growing in the healthcare business is
adapting the concept of quality improvement by using performance
measurement tools. Likewise. Key Performance Indicators are quantifiable
performance measurement that reflects the critical success factors of an
organization and helps the organization measure its progress towards the
goal achievement (Thanyaphut & Wattanapa, 2006). KPIs must be created
in accordance with individual organizational mission, vision, or strategy.
Mahdi Seifi (2010) claimed that Key Performance Indicator (KPI) is a
quantitively form and the measurement of critical success factors (CSFs).
Hur Wonchang (2009) suggests that Key Performance Indicator (KPI) is an
indicator which represents how goods or services, or finances are allocated
to produce certain goods or services, as well as how fast and efficient an
organization can deliver goods and services to the customer. The role of
performance measurement has reflected the results of management actions
or organizational and individual performance, rather than the cause of
problems (Stefenson, 2004). Before implementing KPIs, the organizations
must establish a template which is presented in a tabulation to record KPIs
detailed information and present performance results (Decharin, 2002) and
Parmenter (2007), the measurement template should include the items in
Table 1.
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Table 1 Key Performance Indicators Template:

Components of KPIs template

Descriptions/exam
ples

Name of KPIs should be brief and understandable.
For example, a KPI name can be (Total Number of
Inpatient Admissions).

Name of KPIs

The definition is used to describe and clarify the
meaning of KPIs to help employees understand what
KPIs are measured.

Definition of KPIs

Along with the objective of KPIs, the reasons why
KPIs are measured should be given.

Rationale of KPIs

This part explains how performance measurement is
calculated.

Calculation of

measure

Name of people responsible for controlling and
obtaining measurement

of
responsible person

Name

This part shows when KPIs results are measured. For
example, KPIs can be measured daily, monthly,
quarterly, or annually.

Frequency of

measurement

The measurement units can be baht, dollar, and
percentage.

Unit of
measurement

KPI

KPIs could be (Outcome, Process, and structure
KPI)

Type of Measure

For performance Dashboard: Shadan Malik (2005) used the terminology
“enterprise dashboard”, which is defined as an interface computer that
presents information in the form of tables, reports, visual indicators, and
alert mechanism dynamically and with relevance. Donabedian’s (2005)
three components approach for evaluating the quality of care underpins

measurement for improvement. The three components are structure,
process, and outcomes. Measurement for improvement has an additional
component — balancing measures. Donabedian believed that structure
measures influence process measures, which in turn affect outcome
measures. Performance dashboards give their users greater visibility and
integration of information regarding the performance of the organization,
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by collecting relevant data in a timely fashion. Furthermore, because of the
ease of access to information this is made more readily available (Koopman
et al., 2011; Clark et al., 2013; Tan et al., 2013; Pace and Buttigieg, 2017).
The purpose of this research is to monitor the performance of OR by
measuring OR volumes, OR cancellations and OR utilization in four
different hospitals and using it to apply a project improvement in hospital
(N) which considering worst case in OR performance.

2- Literature review:

According to (Ioana Bradea and Virginia Maracine, 2015). Using the
grey systems theory to impact of seven selected KPIs (the beds utilization
rate, the average length of hospitalization, the average cost of
hospitalization/day, the proportion of physicians in total staff, the
nosocomial infection rate, the death rate and the diagnostic concordance)
on the hospital’s turnover is determined, By analyzing the grey incidence
between turnover and several KPIs, for a period of six years, it has been
concluded that the greatest impact on performance has the diagnostic
concordance and the percent of the physicians in the total staff, followed by
the nosocomial infection rate, the average bed utilization rate and the death
rate. A Gap in literature was considered case study should be extended by
including a greater number of hospitals into the analysis.

According to (OLA Y. HASSAN, 2018) This study assessed the
quality of nursing care provided to patients in the operating room at Al-
Ahrar Zagazig General Hospital. Design: A descriptive cross-sectional
design was utilized. Sample: A sample of 40 nurses working in the
operating room in two shifts, for observation of their performance as (scrub
and circulating). Setting: The study was conducted from eleven operating
rooms Al-Ahrar Zagazig General in the Hospital. Methods: Used two
checklists: Inventory checklist for infrastructure, environmental safety and
presence of policies and records; and an observation checklist for scrub and
circulating nurse performance. A Gap in this research was in considering
the nurses were the only factor in the OR improve and neglecting other
factors Human like (doctors, nurses, nurse aid, labors and OR admin),
Utilities, equipment, and general environment.
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According to (Vahid Roshanaei, 2017). Operating rooms (ORs) play a
substantial role in hospital profitability, and their optimal utilization is
conducive to containing the cost of surgical service delivery, shortening
surgical patient wait times, and increasing patient admissions. We extend
traditional single-hospital operating room scheduling to a coalition of
multiple collaborating hospitals in a strategic network. Using data from the
University Health Network (UHN), in Toronto, Ontario, Canada, we
propose new centralized approaches to elective and operating room
scheduling when multiple collaborating hospitals are involved. We
formulate the OR scheduling problem based on location-allocation
problems in supply chain management. We ensure caseload balancing
among collaborating hospitals in macro and micro levels. A Gap in this
research based in theoretically information instead of doing this improve
practically.

3- Methodology:

Data were collected by using key performance indicators (Operations
KPIs) from our hospitals group, Consist of four different hospitals
(Hospital C, Hospital L, Hospital A and Hospital N). Data were collected
From May 2017 to Oct 2020 (Data collected monthly) and analysis using
individual control chart and run chart.

Table 2 Operations KPIs
Category | Key Performance Indicator Target
Total number of surgeries per month Increasing
OR percent of cancelled surgeries per month I(;Oess than 5
percent of OR utilization >80 %

Project improvement
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A- Total number of Surgeries:
It measures the flow in the OR rooms which reflects on hospital revenue
and reflects the workload on the staff. It’s calculated as the number of all
surgeries performed in the OR rooms during the month. In hospital (C) the
trend line shows plateau because of a fluctuation (rise and down) but
during the pandemic of COVID-19 had degreased and beginning to
increase again but not reached to the normal flow yet.
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Figure 1 Total number of surgeries in hospital (C)

Hospital (L) shows the same situation in hospital (C) but the trend line
shows degreased in the number of surgeries with a fluctuation (rise and
down), during the pandemic of COVID-19 number of surgeries degreased
and beginning to increase again but not reached to the normal flow yet.
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Figure 2 Total number of surgeries in hospital (L)

Hospital (A) shows the number of surgeries was plateau and sustained till
May 2019 that had fluctuation till March 2020 during the pandemic of
COVID-19 that the total number of surgeries degrease and beginning to
increase again and reached to the normal flow.
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Figure 3 Total number of surgeries in hospital (A)

Hospital (N) shows the number of surgeries was degreased duo to
renovation from Aug 2017 till May 2018 then had fluctuation till March
2020 during the pandemic of COVID-19 that the total number of surgeries
degrease till it increase again and reached to the normal flow.
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Figure 4 Total number of surgeries in hospital (N)

B- Percentage of cancelled surgeries:
It’s percentage of cancelled elective surgeries

Types of cancellations:

e Non-clinical: Ward beds unavailable, Consultant unavailable,
Emergencies, Equipment failure / wunavailable, Theatre staff
unavailable, ICU beds and Administrative error.

e (Clinical: Operation not necessary, Pre-operative guidance not followed,
Patient arrived with illness and Pre-existing medical condition.

e Patient no-show
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It’s calculated as number of cancelled elective surgeries divided by
total number of scheduled surgeries.
In hospital (C) the trend line shows decreased in cancellation, the period
between Oct 2017 till Oct 2018 had a fluctuation (rise and down) while the
period Oct 2018 till April 2020 had a desired degreased in the number of
cancellation finally the cancellation number increased during the pandemic
of COVID-19 and trying to degreased but not reached to the target yet.
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Figure 5 Percentage of cancelled surgeries in hospital (C)

In hospital (L) the trend line shows increased in cancellation, the period
between Oct 2017 till Feb 2020 was plateau with sustained while the period
Oct 2018 till April 2020 had a desired degreased in the number of
cancellation, finally the cancellation number increased during the pandemic
of COVID-19 and trying to degreased till succeed reached to the target in
the last 3 months.
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Figure 6 Percentage of

o

ancelled surgeries in hospital (L)
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In hospital (A) the worst situation in all hospitals, started in target with
sustained till Dec 2018, in Jan 2019 the number of cancellations increased
and still on this increasing because of the limitation of operation rooms,

need immediately actions.
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Figure 7 Percentage of cancelled surgeries in hospital (A)

in Hospital (N) increased during May 2018 till Sep 2018 then an
effort occurred, improvements reached the cancellation to the normal rate
with target.
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Figure 8 Percentage of cancelled surgeries in hospital (N)

Example for Project improvement (Decreasing % of cancelled
surgeries in the operating theatre using FOCUS PDCA in Hospital (N):

Find the problem (F):

As a result of monitoring of OR (KPIs) we found that average of cancelled
surgeries in OR on August & Sept. is 13% which is away from the target.
Milestones of the project:
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The project shows that project plan during the period from Aug 2018
till the improvement completed in March 2019
Table 2 OR project chart for hospital (N)

Aug | Sept Oct Nov Dec Jan Feb Mar
2018 |2018 |2018 |2018 |2018 2019 |2019 |2019

F F

o

C C

=

> Qgencn o™

Organize the team (O):

All staff related to operations department will be involved and engaged in
project improvement:
Table 3 OR project member in hospital (N)

Members

OR secretary Medical director
Quality supervisor OR manager
Improvement project facilitator Inpatient manager
Quality specialist OR nursing supervisor

To analyze the effect and relation of each member in the success of project
will using Stakeholder analysis ( gain from stakeholder analysis that the
consultants changed from resistant to neutral by showing them that this
project will affecting on patients’ satisfaction and increasing revenue also
change patients’ condition from neutral to supportive by showing them that
the project will reducing delay and cancellations in OR.

Table 4 Stakeholder analysis in OR project improvement in hospital (N)
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Initial h . .
Stakeholder mtla? . Wins C alfg.ed Communication
condition condition |frequency
Medical weekly
director
OR manager Weekly
consultants Increasing pt. | Neutral monthly
satisfaction &
revenue
Hospital Weekly
Nursing head
Patients NO delay or
cancellation in
surgeries
Contracted
services

Clarify the process (C):
Clarify the operations processes by using (OR Flow chart) which
started from OR booking till surgery completed.
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A flow chart representing OR booking procedures

Physician took the decision
that the Pt. will undergo
operation

v

Physician calls OR secretary to book the operation

v
OR secretary book the operation room and tell the
surgeon about the surgery date &time

A 4

The surgeon informs the patient
about date and time of the surgery

On day of admission

«

Pt arrives

to hospital Surgery

cancelled

v
Admission office prepare a room for the pt. and informs contracted
services with his arrival to confirm his financial clearance

No pt. financial
clearance

Contracted
services

confirmation

Cancellation of
surgery
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YES l

A room is booked, and the
porter took the pt. to his room

A 4

Assigned nurse calls the anesthesiologist for

pre anesthesia assessment

Anesthesiologist
decision if the pt.
fit for surgery

NO Cancellation of
surgery

Preoperative assessment

}

Site marking

y

Patient preparation |

\ 4

Ward secretary checks on the consent and the
financial clearance (patient file).

l

area and check patient ID. (sign in)

checklist

Surgical safety | circulating Nurse receives the patient in holding

Surgeon do site mark

YES
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Check all medication

and equipment Cancellation of

functionality surgery
Transfer the patient to
OR room
Anesthesia Induction » Anesthesia sheet
complete —
Circulating nurse perform Surgical safety
Time out in OR room checklist
J
Skin incision
A 4 -
Sign out Safe Surgery Checklist
J
v
Skin Closure
A\ 4
Recovery of pt.
.
Transfer to PACU

Transferring the patient to the floor PACU form
or ICU

Figure 9 OR processes flow chart
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From Operation processes flow chart can summarized the common causes
of surgeries cancellation:
Table 5 Summarized of cancelled surgeries from August,2018 — Dec 2018

Most Common Cause August Sep Oct Nov Dec
Pt. no show 30 35 B8 121 17
Anesthesia decision that the patient is not fit | B | B 2
for surgery

Lack of financial clearance S 3 1 1 1
Break down of equipment 1 1 1 1 1
Critical results 3 1 41 2 2
Total 40 43 38 29 23

Then analysis this common causes for OR cancellation by fishbone
analysis used to identify potential root causes to problems. Because of its
function it may be referred to as a cause-and-effect diagram. In a typical
Fishbone diagram, the effect is usually a problem to be resolved, and is
placed at the "fish head". The causes of the effect are then laid out along
the "bones" and classified into different types along the branches. Further

causes can be laid out alongside further side branches.

Patient refuse the procedur

Pt. wjedical ciy

dition not fit for surgery

Patient delay in transfers from
ward to OR

>

Laclk of coordinating !

Pt. no show

B, >
“rifical results of patient

-
Nurses are not tramed on SBAR

J —

People
Surgeon delay.

o0l communication between consultant ar

almission office

Breakdown of equipment

Laclk of fmancial approval

"Admission office didn’t notify O
about the case

Reaistration of pt. in OR 1
automatized after admission

Performance evaluation in operations department

RED




(2023) »bi 1 e 3 o

Lo sil) il jall lall sgaall e
L]

Figure 10 Fishbone analysis for cancellation of OR surgeries in hospital

N)

Pareto chart:

Hospital (N) interview 10 OR staff who related to our problem to get the
most common problems they face from cancelling of surgeries.

- 1 OR manager - 1 OR secretary - 6 Consultants - 1 coordinating staff

- 1 nursing supervisor

- Each staff member give score from 0 to 10 for each cause. (10 most

important, O less important)

Table 6 common cause of OR cancellation faced by OR staff

Cause 1 /2 {3 (4|5 |6 |7 |8 |9 |10]|Total
Lack of financial approval 10108 [10{10(9 |9 |9 |10|10|95
Lack of coordinating staff 10/10{10({10|9 |9 |9 |[10]9 |10]96
Critical results of patient 9 |9 (109 |10|10|10|/8 |7 |9 |91
Pt. medical condition not fit for |9 |9 (9 |9 |10/10|9 (8 |7 |9 |89
surgery

Breakdown of equipment 109 |9 (9 |8 |10|9 |7 |8 |7 |86
Pt. no show 10101010 10|10 10| 10| 10|10 | 100
Poor communication between |6 |7 |9 |10(9 |7 |7 |9 |10]9 |83
consultant and admission office

Patient refuse the procedure 1 {4 |1 (4 |1 |1 |4 |1 |8 |1 |26
Admission office didn’t notify (3 |3 |1 |5 (1 |1 |1 (4 [3 |5 |27
OR about the case

Reglstra.tlon of pt. 1n. QR not 3 lalolals 311121311 |28
automatized after admission

Surgeon delay. 1 (2 (4 |1 (4 |3 (2 (3 (4 |2 |26
Nurses are not trained on

SBAR tool |1 {1 (1 |1 |1 |2 |3 (4 |5 ]20
Patient delay in transfers from IR I T P T
ward to OR

Patient delay in transfers from Lli oo latala i |2 17

ward to OR
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To know the most common causes correctly which faced by OR staff can
draw pareto chart. A pareto analysis is a QC tool that ranks the data
classifications in the descending order from the highest frequency of
occurrences to the lowest frequency of occurrences. The total frequency is
equated to 100 per cent. The “vital few” items occupy a substantial amount
(80 per cent) of cumulative percentage of occurrences and the “useful
many” occupy only the remaining 20 per cent of occurrences:

120

100

80

60

40

Pt. no show

Lack of coordinating staff
Lack of financial approval
Critical results of patient
Breakdown of equipment
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Pt. medical condition not fit for surgery

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

.
.
surgeon delay. [ &

OR
Patient refuse the procedure - &

Patient delay in transfers from ward to
Registration of pt. in OR not
automatized after admission

Admission office didn’t notify OR about
the case
Nurses are not trained on SBAR tool - 5

Figure 11 Pareto chart for common causes of OR cancellation

Then solving the vital problems shown in pareto chart like (patient no.
show, Lack of coordinating staff, Lack of financial approval, Critical
results of patient, Pt. medical condition not fit for surgery and breakdown

of equipment) with a suitable solution

Table 7 Solving the Vital problems shown by Pareto chart

Problem

Solutions

Lack of financial clearance

Lack of coordinating staff

Poor communication between

more coordinating staff will be hired
to facilitate communication between

consultants, contracted services,

Performance evaluation in operations department

RES




(2023) »bi 1 e 3 o

Lo sil) il jall lall sgaall e

consultant and admission office

admission office and OR

Critical results of patient

Anesthesia clinic will be made for

Pt. medical condition not fit for surgery

pre-anesthesia assessment with full
labs and x-rays before day of surgery

Breakdown of equipment

Daily check up on equipment before
start of surgeries by biomedical
engineering, and training of OR
technicians on usage of equipment

Pt. no show

Developing new process involving
confirmation with pt. several times
before day of surgery

Then prioritization matrix of solutions by give score for cost, effectiveness
and achievable, this score from (1 to 5) and the high score will get the

prioritization.

Table 8 prioritization matrix of solutions

-
=~
Item w | =
|3
o | 5|32
- | &8 :
- |9 |2 ¢
2 &% |3 2 2
O |Ri<|& = =
more coordinating staff | 3 5 |4
will be hired to facilitate
communication between Nov
60 | HR
consultants, contracted manager 2018
services, admission
office and OR
Anesthesia clinic will be | 3 5 |5
made for pre-anesthesia Outpatient Nov
. 75
assessment with  full manager 2018
labs and x-rays
Daily  checkups on |4 4 13 43 Biomedical Nov
equipment before start engineering 2018
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of surgeries by
biomedical engineering,
and training of OR
technicians on usage of

equipment

Developing new process 4 OR manager,

involving confirmation admission Nov

with pt. several times 80 | manager and 2018

before day of surgery contracted services
manager

Dos:

® 4 coordinators have been hired

® Anesthesia clinic is available for pre-anesthesia assessment of pt.

® Daily check up on equipment before start of surgeries by biomedical
engineering, and training of OR technicians on usage of equipment

® new process is developed by admission office, OPD, Contracted

services and OR to ensure pt. arrival.

After solving the vital problem will draw again OR booking processes flow

chart.
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Physician took the decision
that the Pt. will undergo
operation

Prescription with
operation decision
.

A 4

Operation decision prescription goes to the
outpatient coordinator by outpatient clinic nurse

v

Outpatient Coordinator Calls anesthesiologist
for pre-anesthesia assessment

L

Coordinator informs Contracted services about
the operation

y
Pre- Anesthesia assessment done in Pre-Anesthesia
anesthesia clinic assessment sheet
J

A 4
Contracted services send the information of the
operation to Finance for pricing

\ 4

The finance checks the price list of the
procedure and replies to contracted services

v

Contracted services contact the insurance
company for pt.’s financial clearance

\4

Insurance company replies to contracted
services for patient financial clearance

Performance evaluation in operations department

RES



(2023) xbi 1 0 3 Wxo Ao gl il jall Mal) agaal) Ales
L]

Limited Financial
clearance from the
company?

YES

=

The coordinator with
finance, contracted
services and the surgeon
comprise the price

| 4

For booking, Coordinator calls
the operating room secretary, [* OR booking
the pt. and the surgeon R form
J

\ 4

prescription +

Outpatient clinic coordinator sends the related ¢ financial
documents to Admission office clearance +pre-
anesthesia

v sheet

Admission office secretary Calls the pt. night
before for confirmation

On day of
admission

Patient arrives to hospital

L
Admission office prepare a room for the pt. and

informs contracted services with his arrival and
coordinate with OR

1

Patient goes to his room for anesthesia
assessment and preoperative assessment

l
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NO ANESTHIOLOGIST
Anesthesia DO pre-
assessment? ANESTHESIA
ASSESSMENT

I Preoperative assessment I

I Patient preparation |

|

I Site marking |

!

Ward secretary checks on the consent and the
financial clearance (patient file).

|

circulating Nurse receives the patient in holding Surgical §afety
. L checklist
area and check patient ID. (sign in) ¢ _
l Anesthesia
I Anesthesia Induction complete I_ sheet
J

A 4
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Figure 12 OR booking processes flow chart after improvement

4- Results:

checked the data after implementing the solution and these were a huge
different (OR cancellations were 14 % at the beginning of the project in
August 2018 then we reached to 4% after finished project in March 2019
and put plan to monitoring the process.
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Figure (13) Percentage of the OR cancellation in hospital (N)

To see the percentage of OR cancellations in details during the period of
OR booking processes improvement.

20%

%1

Hospital N

15%

%TT

10%

5%

0%

81-8ny
g1-dag
81190
ST-AON

1-28Q
6T-uer
61-024

o

6T-1BA

Figure 14 Percent of OR cancellations during (August 2018 till March
2019)

5- Recommendations and future work:
e Apply the same project improvement in other hospitals after
achieved satisfactory results.

e Apply the same methodology in hospital OPDs to reduce the
percentage of booking cancellation.
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