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AneXam-GPTUOUOOOOOOODODOOOOOOO
ChatGPTO O OO

g od

gogno

ChatGPT (Chat Generative
Transformer)”) 0 0 OpenAI 0 2 0 2022 0 11
0000000000000 0O0oO (0o Al
oooo20200000000 GPT-300000
20230 30000000 GTp4000O000OO
oo0D0O GpT4000000000DOOO0O 10

Pre-trained

APl keys

after you generate them.

APl keys
found has leaked publicly.

NAME KEY

0B ®wrd @

+ Create new secret key

O00000000000000000000
00000000000 3000000000
0000000 FileMakerPro 00000000
OpenAT-API0 0000 Chat-GPT OO DO OO
000000000000 AneXam-GPT OO
000000000000000 (0 610 2022
00)oooooooo 0

Your secret API keys are listed below. Please note that we do not display your secret API keys again

Do not share your API key with others, or expose it in the browser or other client-side code. In order to
protect the security of your account, OpenAl may also automatically disable any API key that we've

CREATED LAST USED
2023%7H238 2023578238 [CAN ]
20234TH23E 20234 TH2TE CA O]

Default organization

If you belong to multiple organizations, this setting controls which organization is used by default
O Documentatior when making requests with the APl keys above.
® H
88 Al products

Note: You can also specify which organization to use for each APl request. See Authenticat 10 learn more

0 1. OpenAIOODOOCOCCOOO API Key OGO Qo

1. OpenAlI APIODO

ChatGPT O O GPT(Generative Pre-trained
Transformer) 0000000000 O00OOOO
00000 GpT-35000000000000
000000000 GPT40000000 GPT-A4

oooooooooooo

000o0oU0oUoooO0ooo0D (Do%20) O
ChatGPT Plus D0 O0O00OQOO0OO Chat-
GpTOOOOOCOOOOOOOOOOOOOO
0000000000000 O0OpenAlOOOO



ooo0oooooooooono 2024

AneXam_2022_q1IR_withGL

[BIADOG)A EAA K ' W
R ARNAE
=288 [} S

=
fpEwR  SARR -
“ - e

am [ man

& 71—ILF

ChatGPT &7 7 —IL F

Lt E g
R Teil )

ACACF AR » 37K~ ARRAE B2 S 7 FRAR

ERONARSAEE~ AFRW
ere - TERER

Ll e |

felle e le
Lo [ B "EMN EER
PRIA T S HE
o
[
Raiv
P Ll
A L1

MW

a EBA-IIALE L

#fcode CHSGDVLCMCSCAT
Eas0

FRHAEI RME2
B4-3333333

Eas50

AMWLC
BA-33.33333

€ s

NERSC

oJojojolajojfo)

ARBAT

#com CHSGDVLCMCSCAT

O 2. Chat-GPTUOOOUOUDOODOOOOOOOOOOOOOOOOOO AneXam-GPT

0000000 ChatGPT Plus 00O O OpenAl
Application Programming Interface (API) O O
00000000000 Y00000 APIOOO
doddooooooooooooooooon
oo ooooboon
OpenAl APIOOOOODOODOOOODOOOO
Jooooboooobooobooobooo
00000000000O0penAlOOOODOOO
(https://platform.openai.com) 00000000
OOO0O0O0APIODOOOODOOO (O 1)Y0

2. FileMakerProO OO OO0 (AneXam) O
O ChatGPTOOODOOOO
OO0000O0O000DOOoooDOoOosQLod
gooooomooooobobobobboooooooa
O FileMakerPro(Claris International Inc., Santa
Clara, CA,USA) 0000000 OOOOOOO
0O AneXam OO OOOOOO0OOOO0ODOOO

000 ChatGPTOOOOODOOOOOOCOOO
0 AneXam-GPTOO OO0 (O 2)0 FileMaker-
ProO0OJOJOOCOCOOOOODODODOOOpenAlID
API0O0000DODOOO0O0ODODODOOO URL
gooOoOoOoOoChatGPTOOOODOODODODOO
0000oooooooo (o 3)0

o0o000 Chat-GPTODOOODOOOOOO
oboo0oobDO00o00ooo0ooboOoDn URLO
ChatGPTOODOOOOOOOODOOODOOFile-
MakerProOOOOOD0OOOOO0OODODOOO
00 apikey,url, model DO ODODOOOOCOCODO
00 (040000 ChatGPTODOOOOOODO
oo000dos50000000000 APIkeyO
000 GpT4000000000

3. ChatGPTOODOOOODOOOOGPTOO
goooo
OpenAl 00O GPT-30GPT-3.5000000
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# BPOMEERNL TChatGPT APIERUHY

1
2
3 ¥ APIERNE

4 EBENE [ $api_key ; fli: Setting::api_key ]
5 EMEBE [ $url; fli: Setting::url 1)

6 EWEME [ $model ; fli: Setting::model ]

7

8

9

If [ IsEmpty ( Moodle2FMP2::chat_text ) ]
BEOAZUTFET [ 7AMER: )
10 End If

12 # Ave-YRE
13 EMERE [ $messages ;

fi: JSONSetElement ( $messages ; [ “[@].role" ; “user" ; JSONString ]; [ “[0].content" ; Moodle2FMP2::chat_text; JSONString ] ) ]
14 74=FEE [Moodle2FMP2: :messages ; $messages |

16 # UZTAPISON
17 EWERE [ sjson ; fi: JSONSetElement ( $json ; [ “model" ; $model ; JSONString ]; [ “messages" ; Smessages ; JSONRaw | ) |

19 # APIFUHL
20 URL BSIA [ BR ; ¥17078D: A7 ;Moodle2FMP2:: result_json ; $url ; cURL A7 3y

"-H \"Content-Type: application/json\" -H \"Authorization: Bearer " & $api_key & "\" -d @$json" ]
21 TWEME [ $result ; fi: Moodle2FMP2::result_json |

23 R=FAROGABE [ BR: A ; RO )

24 74— FBE [Moodle2FMP2: :output_text ; Trim ( JSONGetElement ( $result ; “choices[@].message.content" ) ) |
25 739XT-FRYIDER [ —BBL: 47 )

26 PEORVITRET [ TEAMER: ]

O 3. FileMakerPro 00 OpenAI APIOOO ChatGPTOOOOO0OOOOOO

_— Anetan_2022 418wt 120.0
100.0
80.0
60.0
AneXam-GPT = I I I I
20.0
LBt = ol mllll
GPT-3.5 GPT-3.5 GPT-3.5=>4.0 GPT-4.0 GPT-4.0
R :’“‘ - 2023/7/26  2023/10/30 2023/7/26  2023/7/26  2023/10/30
[u: Mtps//wivwwcw/v'/cm/cw\ﬂeﬁm; ﬂ::::“n n—RAE wEGIRE =&
| G 0 5. ChatGPT 0000000
0 4. OpenAl APIOOOOOOO 0000000000000 ooo0oo0OoGPT-40

ChatGPT URLOODODO0 GPT-35000000000000 20210 900

000 GpPT-40 20230 30 140000000 ODOO0OOOOOQOOOOD20230 100000
GPT-40 GPT-350000000000000 GpT400D0O0O0OO0OOO0ODGPT4AD0O00O0O
ooobooooooobbOO00000ooobO0O Ooob 20220 1000 2023040000000
GPT-400GPT-30 GPT-3.500000000 0020230 700020230 10002000000
O00000oooooOoooooooooog GpT-850 GPT4000O00OO0O0O0OOOODO
0000000000000000000000 000000000 (0e610202200)000



ooo0oooooooooono 2024

(OO AOD8DOO 7700000 BOOGODO
240)000000 (0500000020230 7
0000 GPT-3.50000000000 20%, O
000 50.0%0000 27.7%000000000
0020230 7rO00Q0OoOOGPT4000000O
000 62.9%, 0000 87.5%000 69.1%0 0
OGPT-3.50000000000 GpPT-4000
000000o0o0ooo67.1%, 0000 87.5%0
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020220 1000000000000 020230 4
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o900oooooooooonbooO20230 100
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000 21.4%, 0000 62.5%000 31.9%00
Or7000000OO0O0DOOoODoOoGepT400
00000000 82.9%, 0000 95.8%000
086.2%0 0000000000000

4. ChatGPTOOOODODODDOOO (OO

Hallucination)

obooooobooooboooboooonn
gobooooooboooboooooooog
oobooooooooobooobobooooooo
0000000000 (hallucination, 00 ) 00
000 50 #61-A-10000000000000
boboobooboboobobobobooboo
obobooboboboboboboboboon
0o0oooooooGepT35000000000
gobooooboooobooooboooooboog
ooboooboooobooooboooboooooboo
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ABSTRACT

AneXam-GPT construction: ChatGPT solves the
anesthesiologist certification board written exam!
Teiji Sawa, MD, PhD

ChatGPT is a chat generation artificial intel-
ligence (generation AI) released by OpenAl in
November 2022. Following the 2020 GPT-3, the
latest 2023 GTP-4 model was released. This time,
using OpenAI-API, we created AneXam-GPT, a
database for the anesthesiologist certification writ-
ten exam in which Chat-GPT provides answers
with explanations, and Chat-GPT offers answers to
the anesthesiologist certification written exam (61st
2022). Out of 135 questions (80 general questions
and 55 case questions), 94 questions (70 general
questions and 24 case questions) that did not include
image data were targeted for the exam. Tests were
conducted with both GPT-3.5 and GPT-4.0. By
adding the ChatGPT answer function to the written
test past question database, it was possible to check
and confirm the answer reasons efficiently. As a re-
sult, the correct answer rate for GPT-3.5 was 21.4%
for general questions and 62.5% for case questions,
for a total of 31.9%, while the correct answer rate for
GPT-4 was 82.9% for general questions and 95.8%
for case questions, for a total of 86.2%. The evolu-
tion of generative Al is remarkable, and we have en-
tered a new era of Al in which we are thinking about
how to use generative Al in creating test questions
and learning.

The University Hospital of Kyoto Prefectural Uni-
versity of Medicine
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Creating a Program for Visibility in Surgical

Departments’ Operational Efficiency

Shinju Obara*' | Rieko Oishi*! , Shin Kurosawa!

and Satoki Inouef

Introduction

With 778 beds, the Fukushima Medical Uni-
versity Hospital is the only advanced treatment
hospital in Fukushima Prefecture (population of
The
number of operating rooms in the hospital in-
creased from 12 to 14 in October 2017. Since

2020, two rooms for local anesthesia surgeries,

approximately 1.77 million as of 2023).

operating only twice a week, have begun to be
used. In fiscal 2022, 6303 surgeries were per-
formed.

Efficiently managing a surgical department re-
quires a great deal of data to understand exist-
ing situations. In particular, understanding the
total amount of labor used is important to prop-
erly assess work efficiency and personnel deploy-
ment in the department. Usually, the number of
operations is used for this purpose. However,
the number of operations alone is an insufficient
metric as time requirements vary substantially
among different surgical procedures. Time pa-
tients spend in the operating room can be a
proxy for time used for actual patient care and
is in agreement with intuitive estimates by the
site staff. However, if this data is not part of a
hospital’s healthcare record, it has to be created
using raw data downloaded from a data ware-
house. Since fiscal 2016, the Fukushima Med-

ical University Hospital has assessed and pub-

lished this data monthly in the hospital, using
a program invented by the author (VIPLESS
Software(©), programmed by S.O). During the
past five years, many efforts have been made
to increase the number of operations performed
and to improve operational efficiency. This pa-
per describes these efforts and their effects on

the data obtained with this program.

1. Methods

Approval of the hospital’s ethics committee

was not required to prepare this report.

(1) Program Details
To the

Fukushima Medical University Hospital uses

manage surgery-related work,
a “surgical department system” that runs on
an electronic medical record system. Data re-
lated to the surgery department’s operations are
recorded along with other types of data that are
input from an anesthesia information manage-
ment system, separate from the surgical depart-
ment’s system. Our surgical department system
can output raw data in CSV formats, such as
operating room entry/exit times, surgery and
anesthesia start and end times, the operating
rooms used, whether the case was managed by
the anesthesiology department, and whether the

surgery was scheduled or an emergency.

*Surgical Operation Department, Fukushima Medical University Hospital
fDepartment of Anesthesiology, Fukushima Medical University School of Medicine
Corresponding author: Surgical Operation Department, Fukushima Medical University Hospital,
1 Hikarigaoka, Fukushima, Fukushima, JAPAN 960-1295
E-mail: obashin99@gmail.com, FAX: +81-24-548-0828, TEL: 481-24-547-1342
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(a) Entering operating room within scheduled time and departing outside scheduled

time
| | | Dayof
o o o o operation
o < — =
et Al <
o [e] r; N

(b) Example of complicated entry and exit schedule: entry outside of the scheduled
time (night) and exit the next day within the scheduled time

Day of
i ‘ operation
Day following
o o) ITe) o operation
o < — o
. S 3 &
o [se] r~‘_|- N

(c) First scheduled surgery and turnover time

8:45 —

17:15I

*

Figure 1. Time Spent in Operating Rooms as Calculated by the Program.

The program calculates the time spent within the scheduled time for operations (black), as well as
the time spent outside the scheduled time (gray), based on records of the time spent in the operating
room in the surgical department’s system. (a). For an example case that entered the operating
room at 10:00 and left at 19:00, the scheduled time spent in the operating room is 435 minutes
(10:00-17:15), and the unscheduled time spent in the operating room is 105 minutes (17:15-19:00).
(b) Combinations of scheduled and unscheduled times are varied and complex, and the program
recognizes and categorizes each case when calculating the time spent inside and outside scheduled
times. (c¢) Time for the first scheduled surgery (arrow) and turnover time (O ). If the operating
room entry time for a first surgery is not delayed and the turnover is quick, it is possible to shorten
the amount of time spent in the operating room outside the schedule. In this analysis, the scheduled

time period was set from 8:45 to 17:15, though it can easily be reset.

Visual Basic Editor,

Excel®), was used to create a program for calcu-

part of Microsoft

lation of various operational metrics. The pro-
gram’s basic function is to calculate the time pa-
tients spend in operating rooms for all surgery
cases (from entry/exit time records, separated
by scheduled times versus non-scheduled times
(Figures la and 1b)). Based on this data, the
clinical metrics discussed below can be calcu-
lated.

The aforementioned CSV file is downloaded
once a month and pasted as a spreadsheet into

an .xlsm file that includes the program. A cal-

endar for the corresponding month is created in
a set spreadsheet format in the same Excel file.
The calendar displays the number of operating
blocks for each day. For example, a weekday
has 12 blocks, whereas non-weekdays have none
(Operating blocks will be discussed in more de-
tail later). When the program is run, a report
is created that details the surgical department’s
monthly operational status. The following infor-

mation is calculated.
A) Data for all days

a. Sum (in minutes) of scheduled surgeries in-

volving an anesthesiologist, within set times
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b. Sum (in minutes) of scheduled surgeries in-
volving an anesthesiologist, outside of set times
c. Sum (in minutes) of unscheduled surgeries
involving an anesthesiologist, within set times
d. Sum (in minutes) of unscheduled surgeries in-
volving an anesthesiologist, outside of set times
e. Sum (in minutes) of scheduled surgeries not
involving an anesthesiologist, within set times
f. Sum (in minutes) of scheduled surgeries
not involving an anesthesiologist, outside of set
times
g. Sum (in minutes) of unscheduled surgeries
not involving an anesthesiologist, within set
times
h. Sum (in minutes) of unscheduled surgeries
not involving an anesthesiologist, outside of set
times

The sum of the above (a-h) is the total time
spent in the operating room. a4c+e+g is the
length of time spent in the operating room
within the set time, and b+d+f+h is the length
of time spent in the operating room outside of
set time.
B) Data for workdays (regular weekdays
only)
i. Sum (in minutes) of scheduled surgeries in-
volving an anesthesiologist, within set times
j- Sum (in minutes) of unscheduled surgeries
involving an anesthesiologist, within set times
k. Sum (in minutes) of scheduled surgeries not
involving an anesthesiologist, within set times
1. Sum (in minutes) of unscheduled surgeries not
involving an anesthesiologist, within set times
m. Sum of “operating block” times (in min-
utes); sum of (number o blocks x set operating

room operating time!) on workdays

n. Sum of “operating room” times (in minutes);
sum of (number of operating rooms x set oper-
ating room operating time!) on workdays
Operating blocks are times when rooms and
personnel (nursing staff and anesthesiologists)
able to participate in a surgery are assigned
by the surgical department to various other de-
partments during scheduling. This information
includes days of the week, number of rooms,
and times (A.M. and/or P.M. within set time).
Prior to September 2017, there were 12 operat-
ing rooms and 9 or 10 operating blocks. In 2023,
there are 16 operating rooms (two for local anes-
thesia surgery, which are only used twice a week)
and 12 or 13 blocks. Operating block utilization,
which has been examined in many studies, effec-
tively measures how efficiently operating rooms
and human resources are being used for sched-

uled surgeries?).

Operating room utilization also measures how
well operating rooms are used within set times.
This metric can be improved by reducing open
time prior to the start of a surgery, shortening
time to patient entry from exit of the previous
patient (patient turnover time) (Figure 1c), and
revising schedules on an ongoing basis based on
the overall progress of surgeries.

C) Time (in minutes) spent in the operat-
ing room by department and its percent-

age of overall time (%)

This shows the percentage of time-based oc-
cupancy by each department to overall surgical
department time.

D) Median time of operating room entry

for the first-scheduled surgery (Figure 1c)

Operating room entry time is when operating

LOperating room times are 8:45 A.M. to 5:15 P.M.(8.5 hours).

Operating block utilization =(i+j+k+1)/m (%)
Operating room utilization =(i+j+k+1)/n (%)



room entry information is input into the elec-
tronic anesthesia record.

E) Median patient turnover time (Figure
1c)

The time between the exit of one patient and
the entry of the next into the operating room
where two operations are scheduled to be per-
formed in a row in the same operating room.

The aforementioned report was released,
along with the number of operations by each
department, in a monthly surgery department
liaison meeting and used in various discussions.

This study shows changes over an nine-year
period of time spent in the operating room
(in total, within scheduled time, and outside
of scheduled time), the number of operations,
rates of utilization of operating blocks and op-
erating room, operating room entry times for
first-scheduled surgeries, and lengths of patient

turnover time.

(2)

circumstances during this period and

Changes in surgery department
changes made to improve work
A) Increasing the number of operating
rooms and operating blocks

In October 2017, the number of operating
rooms was increased from 12 to 14 (one op-
erating room with MRI capability and an-
other hybrid operating room). One year ear-
lier, the surgery department consulted multi-
ple times with other departments and increased
the number of operating blocks substantially as
described earlier. Anticipating the additional
labor needed, the hospital hired more nurses
and radiological technologists. Since 2020, two
rooms for local anesthesia surgeries, operating
only twice a week, have begun to be used.
B) Early identification of unused operat-

ing blocks

Creating a Program for Visibility in Surgical Departments’ Operational Efficiency

Regular scheduling is done as follows. Every
Thursday, each department requests the operat-
ing blocks they need for surgeries, and the head
nurse or the assistant head nurse allocates oper-
ating rooms. Afterward, cases needing anesthe-
siology management are allocated to the anes-
thesiologist in charge, and on Friday, the sched-
ule is finalized and published, after which un-
used operating blocks are reserved for any de-
partment’s unscheduled or emergency surgeries.
The starting dates and times for these additional
surgeries are determined based on available op-
erating rooms, nursing staff, and anesthesiolo-

gists.

Starting in 2016, an “open operating block
calendar,” updated daily, was created, with open
blocks accessible at any time from electronic
healthcare records. When departments come
to know that they do not need future operat-
ing blocks, they contact the surgery department,
and the information is shared using the calendar.
Departments looking for operating rooms then
secure open blocks on a first-come, first-served
basis. Since April 2023, the rule that such re-
porting should be done three weeks prior has

been strictly enforced.

C) Directly preventing longer patient

turnover time

a. Cleaning between surgeries: Since 2015,
cleaning done by a contractor between surgeries
has been simplified than end-of-the-day clean-
ing, while maintaining a required level of clean-

liness.

b. Alleviation of hindrances at operating room
entrances: Entrances to operating rooms allow
up to two patient stretchers to pass simulta-
neously. To prevent patient mix-ups, patient
confirmations were done at entrances and ex-

its. However, because these confirmations de-
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layed entry and exit times, their management
was changed as follows.

i. Single set of footwear: In the past, shoe
racks were always placed at the entrance to the
surgery department, for changing into sandals
exclusively for the operating room. This rule
was changed in 2017. Those already wearing
hospital footwear could enter the operating room
without having to change their shoes, and in-
dividuals not wearing hospital footwear could
use disposable shoe covers. This is expected to
quicken the flow of patients.

ii.  Relaxation of regulations for changing
clothes: Previously, all medical staff entering
the operating room had to change into surgical
scrubs. This rule was also changed. As long as
individuals do not go into the operating arena,
the supply hall, or other areas requiring anti-
sepsis preparation, they are allowed to enter the
surgery department wearing their hospital uni-
form, a cap, and a mask.

iii. Patient handoffs in operating room: In 2018,
the place where the ward nursing staff handed off
patients to the operating room nursing staff was
changed from the surgery department entrance
to inside the operating room. This provided the
surgical nursing staff additional time to prepare
the operating room for surgery.

c. Surgical equipment packaging: In 2018, the
hospital started using a specialized company to
provide packaged surgical equipment for most
typical and common surgical procedures. Hence,
the surgery staff no longer had to pick up sur-
gical equipment in the surgery department in
selected surgical procedures. As of November
2023, this service is available for 45 different sur-

gical procedures.

2. Results

(1) Total daily work

Figure 2 shows the total amount of work
and the number of surgeries each day. Total
time spent in the operating room was 1,226,216
minutes with 6,225 surgeries in fiscal 2015,
1,242,851 minutes with 6,280 surgeries in fis-
cal 2016, 1,282,270 minutes with 6,677 surg-
eries in 2017, and 1,379,742 minutes with 6,950
surgeries in 2018, showing an increasing trend.
These growths were assisted by the two operat-
ing rooms added in October 2017 and the re-
sulting rise in operating blocks (see arrows in
Figure 2). Due to the COVID-19 pandemic, the
total time spent in the operating room peaked at
1,455,822 minutes with 7,094 surgeries in the fis-
cal 2019 and subsequently experienced a decline,
with a recovery beginning in early 2023. Total
time spent in operating rooms changed over time
in a similar manner to time spent in the operat-

ing room within the set time.

(2) Operating block and operating room
utilization on workdays

Figure 3 shows the utilization of operating
blocks and operating rooms on weekdays (i.e.,
days that the hospital regularly schedules surg-
eries). No months stand out as having ei-
After

the increase in operating rooms and operating

ther extremely high or low utilization.

blocks in October 2017, operating block utiliza-
tion dropped and did not increase again until
May 2018. Although operating block and op-
erating room utilization peaked at 87.2% and
75.4%, respectively, in February 2020, these in-
dices declined due to the COVID-19 pandemic,
with recovery beginning in early 2023.
(3) Operating room entry time for the first-
scheduled surgeries

In fiscal 2014, the median operating room en-
try was often later than 8:50 (8:50-8:53), but
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Figure 2. Time spent in the surgical department and the number of operations.

from fiscal 2020, it remained stable at 8:46.
(4) Patient turnover time

Figure 4 shows median lengths of patient
turnover time, which were between 25 and 33
minutes in fiscal 2014 (when they were first
tracked), started lengthening in October 2017,
and then shortened at the start of 2019 to about
33 minutes. During the COVID-19 outbreak, it

was extended to 30-37 minutes.

30 Discussion

Operating room efficiency continues to be a
high priority for hospitals?. The improved ef-
ficiency requires proper assessment of existing
situations, for which the number of operations
performed has been used traditionally. How-

ever, as operating blocks are continuous time

periods, examining their use requires considera-
tion in “time” units, rather than the number of
operations. Time spent by patients in a surgery
department also can be viewed as the amount
of care given to a patient; it is an easily mea-
surable index of the amount of work they do,
although a surgical staff generally does a lot of
work unrelated to surgery. Accordingly, total
time spent in the operating room can serve as a
proxy for the amount of work done in relation
to the proper deployment of personnel and the
existing situations of facilities.

Using a program created by hospital staff with
extensive experience in the surgery department,
the Fukushima Medical University Hospital pe-
riodically assesses and publishes surgery depart-

ment workflow metrics as shown in the Results
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Figure 3. Utilization of surgical blocks and operating rooms.

section. This method has several benefits. First,
it is free, and glitches can be fixed immediately.
Further, input errors and abnormal data result-
ing from integrating the anesthesiology record
system and the surgery department system can
be found in calculated data and program irregu-
larities. Meanwhile, outsourcing data for analy-
sis reduces the opportunity to have the raw data
checked by healthcare professionals, or detect
and correct data abnormalities.

Several problems arise when assessing the sta-
tus quo using the number of operations as the
sole metric for amount of work done. For ex-

ample, nurses and anesthesiologists working in

the operating room recognize that there is not a
proportional relationship between the number of
surgeries and the amount of labor that goes into
them. For example, it is difficult to intuitively
accept as similar aggregate assessments of an
ophthalmological case that requires only 15 min-
utes and a cardiovascular surgery that requires
much more time and more staff involvement. Be-
cause these two cases do not legitimately assess
the amount of labor involved, treating them as
equal could lead to faulty administrative deci-
sions.

Since October 2017, the greater number of op-

erating rooms and operating blocks has led to a
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Figure 4. Patient turnover times
For two consecutive scheduled surgeries in the same operating room, the time in minutes
from when the previous patient left to when the next patient entered the operating room.

Data shown are median values.

higher number of operations. This is presum-
ably why the total length of time spent in the
operating room increased. Although the number
of operations and total time spent in the oper-
ating room showed similar patterns of change,
the latter appeared to be more easily acceptable
as a measure of the amount of work rather than

the number of operations alone.

From 2014 through the first half of 2017, rates
of utilization of operating blocks in most months
exceeded 80%.
ter October 2017, when the number of operat-

This percentage decreased af-

ing rooms and operating blocks rose. Utilization

decreased because (a) surgeries were constantly

scheduled more than available operating blocks
prior to the 2017 increase in operating rooms
and thus the apparent utilization rate was high,
and (b) the total number of operating blocks was
increased in 2017 according to requests from de-
partments, but increased operating blocks were
not used fully because some departments did not
have sufficient manpower. Schedule updates and
reallocation of operating blocks to departments
with excess manpower and many patients requir-
ing surgery appear to be effective, as suggested
by an increase in overall utilization of operating
blocks.

Operating room utilization was below 70% for
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all months in 2014, increasing because of im-
provements to 75% in July 2019. It has been re-
ported that more operating rooms can decrease
utilization, even when the number of operations

performed increases®.

The same mechanism
presumably underlies the observation at our hos-
pital that utilization decreased somewhat after
the operator room increase in October 2017, but

then rose over time.

Too high an operating room utilization rate
may indicate that the availability for emer-
gency surgeries is limited in some time zones.
Fukushima Medical University Hospital per-
forms many emergency cesarean section births
and other emergency surgeries that cannot be
handled by other hospitals in the region. Thus,
having open operating rooms for emergency use
is a major benefit. Operating rooms in Japan
with capacity utilization above 75% are rated
top-class®). At Fukushima Medical University
Hospital, the 75% utilization rate is near its
maximum, and it seems that little additional

utilization improvements are realistically achiev-

able.

Prior to 2018, as noted in the Methods section,
the hospital verified and handed off patients at
operating room entrances. This caused conges-
tion for the first surgeries of the day (entry start-
ing at 8:45 A.M.) at the surgery department en-
trance. Fortunately, this congestion dissipated
after the handoff procedure changed. The data
reflected the more efficient entry of patients into

the operating room.

Patient turnover time has been used in many
studies as a parameter reflecting hospitals’ ef-
ficiency, and many hospitals work to decrease
i¥). Patient turnover also is important to build
teamwork and encourage the institution’s fo-

cus on achieving maximum throughput in op-

erating rooms®. As described in the Methods
section, Fukushima Medical University Hospital
made efforts for efficiency improvement and pre-
dicted that turnover times would go down. How-
ever, no major reduction was seen initially. In
fact, patient turnover times increased for certain
time periods, possibly caused by: (1) locating
new operating rooms in a separate building ad-
joining the surgery department via a corridor,
which lengthened the distance between operat-
ing rooms and wards and (2) entering patient in-
formation after operating room handoffs or pa-
tient confirmations, and (3) Increase in proce-
dures necessary for infection prevention due to
the COVID-19 pandemic. Additionally, the hos-
pital had limited manpower for patient trans-
portation and surgery operations; this might
have caused unavoidable delays. Turnover times
in May 2015 and June 2017 were shorter than
other months, because many brief ophthalmo-
logical surgeries (with local anesthesia) were per-
formed during these months (averaging 106 per
month in 2015, with 113 performed in May 2015,
and averaging 121 in 2017, with 135 performed
in June 2017).

sity hospitals noted that patient turnover times

A review of multiple univer-

ranged from 34 to 66 minutes® . This wide range
suggests that the length of patient turnover time
varies depending on institutions and surgical
procedures; therefore, significance of reducing a
particular measure is unclear and excessive focus
on turnover time may be counterproductive5).
The Fukushima Medical University Hospital, in
contrast, simply observes changes in turnover
times and makes no extreme efforts to reduce
them.

4. Conclusion

A program was created to quantitatively ana-



lyze the management of the surgery department,
and the actual data focused on changes in the
hospital over a nine-year period were analyzed.
In summary, until just before the COVID-19
pandemic, both the number of surgeries per-
formed and the total time spent in operating
rooms were trending upward. However, the per-
centages of utilization of operating blocks and
operating rooms initially declined in 2017, fol-
lowing an increase in the number of operat-
ing rooms, and were further impacted by the
COVID-19 pandemic.
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Creating a Program for Visibility in Surgical Departments’ Operational Efficiency

ABSTRACT

Efficiently managing a surgical department re-
quires the visibility of a great deal of data to under-
stand existing situations. Metrics calculated from
time spent by a patient in an operating room rep-
resent a promising way to show the total amount of
labor in a surgical division. Percentages of utiliza-
tion of operating blocks and operating rooms in set
weekday time periods can be calculated and used as
metrics of operational efficiency.

Calculating these metrics is not a function of the
healthcare information system in our hospital. Since
fiscal 2016, the hospital has used a program that
the author created with Visual Basic Editor to as-
sess and publish monthly data in the hospital. Data
accumulated between 2014 and 2023 were used to
examine the impact of a change in the number of
operations and the many efforts to improve opera-
tional efficiency in the surgical department.

The number of operations and total time spent
in the operating room were increasing in particular
since the inclusion of two operating rooms in Octo-
ber 2017. The percentages of utilization of operat-
ing blocks and operating rooms decreased somewhat
with this increase in room number but later returned
to previous levels in a year. The number of opera-
tions and total time spent in the operating room
reached a record high in the fiscal year 2019 but
declined due to COVID-19; the pandemic of Coro-
navirus disease 2019; it has been recovering since
early 2023.

By having data about how much time patients
spend in operating rooms through this homebuilt
program, one can quantitatively assess effects of var-
ious efforts that are unclear from the number of op-
erations alone.

Key words: Operating room, operating block, ef-
ficiency, time spent, patient turn over time
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