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: More and more worldwide studies have advocated that shared

decision making (SDM) during patient-care processes is an
ideal model especially for medical decision-making. That
1s, to allow healthcare professionals sharing patients with
existing empirical clinical evidences before making final
treatment decisions. With SDM, patients are clearly
informed with all available medical options, and they can
thus make medical decisions in line with their own will. By
integrating evidence-based medicine and patients’ values
and preferences, treatment programs with consensus are
finalized by healthcare professionals and patients jointly.
SDM can therefore improve patients’ health literacy,
reduce patients’ uncertainty, and also provide an open
discussion forum for healthcare professionals and patients.
This research built a prototype of mobile shared medical
decision-making platform by integrating references of SDM
research, healthcare professionals’ viewpoints and
interface of hospital information systems (HIS) in order to
providing an valuable reference for hospitals. Development
challenges are also provided. We expect the application of
this medical decision-making platform with an aim to better
patient-physician communication and medical decision making

: patient-centered, m-Health, shared decision making (SDM),

hospital information systems (HIS), development challenges
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Absiract - A pabent-centered comymmcation platform wiich layvs the foundations for mplementing shared decision makmz
15 mdispen=ible for and can facilitate mierprofessional collaboration for optina] patient care. To that end. weproposed a project
to develop a patient-centered platform to supportshared decision makmg(SDM) in 2 Tawanese medical center. ThasSDIA
platform lav special focuses on patient care area and commmmication area, allowing the stakeholders to paricipate in deciding
and choosing the most smtable treatment ophion for the patients. After the implementation of thes SDM platform patients and
thewr relatrves reveal a higher percentage of satisfaction and interest in such a jomt decision meode] regarding how patients get

thew approprate treatments.

Kevwords - Shared decision makimy, Patent-centered care, Patient decizion aids

L INTRODUCTION

Pecently, more and more worldwide studies have
advocated that shared decision making (SDM) during
patient-care processes is an ideal model especially for
medical decision-making(Charles, Gafu, & Whelan
1997: Elwyn et al, 2012; Guadagneli & Ward, 1998;
Murray, Charles, & Gafii, 2006). It has been called
the cnux of patient-centered care and identified as a
key part of change for improved quality and safety in
healthcare. According to the review of Guadagnoli and
Ward (1998), patients clearly expressed that they want
to be informed of treatment options. Further, they want
to be involved in treatment decisions when there are
other altematives (Guadagnoli & Ward, 1998). Poer
study also demonstrates the influencing factors of
expectations of patient-centered care (Zhow
Kankanhalli, Yang, & Lei 2017). Nevertheless, SDM
15 rarely satisfactonly implemented for many
reasons{Charles et al, 1997). For example, the
benefits of SDM have not been clearly demonsirated
(Guadagnoli & Ward, 1998). Further, discussion with
patients about freatment options is not sufficiently
mcluded mn the traming courses of most healtheare
professionals. However, information technologies
such as the Internet and electronic health records may
help to resolve this issue. The purpese of our study is
therefore to develop SDM tools named Patient
Decizion Aids (PDAids), and to immplement such SDM
tools n a large Taiwanese medical center.

0. METHODS

Architecture

We developed the PDA1ds according to the suggested
procedures and requirements for implementation
patient decision aids (Elwyn et al., 2012; Mayo Clinic,

2019; The Ottawa Hospital, 2019). In order to better
facilitate the process of SDM, we considered vanous
plausible  mformation  and — commmmication
technologes to develop the PDAuds. The proposed
PDAids is therefore desigmed by using vanous
software and techmques mrludmg Microsoft Visual
Studio 20108, jOuery Mobile, JavaScrpt, HIMLS,
and C55. PDAids can be accessed from PCs and other
mobile devices such as notebooks, smartphones, or
tablets. Further, the PDAids offers vanous types of
decision-aid mediums mehuding text, photos, pictures,
videos, etc., and can be transmitted to patients and
their relatives via short message systems or QF. Code.
Further, these decision-aid tools canalso be send to
patients’ relatives via social network commmmication
apps. All these framsmissions are conducted under
https protocel in order to ensure the safety during data
transmission. Patients or their relatives can then
feedback their decisions regarding treatments
alternatives via electronic questionnaires to healthcars
professionals. Fig. 1 depicts the architectore of
PDAzds.
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Fiz. 1. The system architecture of PDAids
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SDM questionnaire design

Since the questionnaire is the key part for
implementing SDM., the PDAids provides several easy
ways for healthcare professionals (HPCs) to design
their expected questionnaires. For example, HPCs can
use a text editor such as Microsoft Word ® or
NotePad® to design their required questionnaires only
with a few extra special symbols such as “¥7 or “*7,
then the designed questionnaires can be sent to the
PDAids platform for post-processing (See Fig. 2).

HPCs can also use the editors provided by the PAIDs
to design their questionnaires in real time (See Fig. 3).
Single choice, multiple choices, and free-text
questions are all supported by the PDAids. The
designed questionnaires are then save in databases in
the widely adopted JSON format.

¢ EntY IRy ST AT INGT

/r s
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)
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—F£3008

Fiz. 3. SDM questionnaire design by editors provided by the
PDAids

IOL RESULTS

With the implementation of PAids, patients and their
relatives can now take more important parts m
deciding how patients can be treated. In additional to
understand patients” intentions regarding how they
want to be treated. the PAids also provides related
educational materials such as details regarding the
onset of patients” diseases, frequently asked questions
regarding patients” diseases. freatment alternatives for
better informing patients before making their final
decision (See Fig. 4). After patients and their relatives
are acquainted with the specific disease. they can then
begin answering the self-assessment questions,
preferred treatments, and other subseqnt questions.

L)

Fig. 4. Patients’ view of the PAids

After finishing all the required SDM questionnaires,
patients” final decisions can be easily viewed i a
graphical way (See Fig. 5).

Fig. 5. Patients’ final decision

Further, patients and their relatives can also jomntly
answer the questions with physicians. Medical
recommendations are provided once all the required
questions were completed (See Fig. 6). Patients and
their relatives can then discuss the available treatment
altematives with physicians according to the
suggestions.
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Fig. 6. Immediate suggestions after completing the questions
Further, the PAids also provides an integrative view of
differing stakeholders’ opinions regarding how to treat
the patients or what they care most (See Fig. 7). With
this view, HPCs can fully understand how to foster the
most switable options for patients by integrating
different perspectives from related stakeholders.
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Fig. 7. An integrative view of related stakebolders
Post preference survey

After the moplementation of PDAids, we further
conducted a follow-up survey regarding  the
mplementation of SDM. A total of 576 patients
participated in this stdy and completed the
questionnaires. The results reveal that 73% of the
respondents are satisifed and willing to actively
participate in the decision-making process. The results
adlso demonstrate that 78.32% of the respondents
considered that SDM is helpful to patients and ther
relatives for understanding the available treatment
options. These findings are consistent with pmor
evidence (Guadagnoli & Ward, 1998). These figures
are considering acceptable during the initial phase of
SDM mplemention, and these figures are expected to
mcrease i the future after more patients being
acquainted with SDM.

IV. DISCUSSION

The expected benefits of traditional implementation of

this activity. Further. patients and their relatives can
easily access SDM questionnaires just with a QF. code
instead of memorizing a long UFL. Finally, short
message systems such as Line® WeChat®, or
Messenger® allow patients and their relatives to
participate in SDM without the limitations of time and
place. All these advances can contmbute to the
implementation of SDRL

V. CONCLUSIONS

This paper discusses how a Tarwanese medical center
implemented SDM by developing a shared medical

decision-making  platform  with  appropnate
information and commmmication technologies.
Further, the application of this medical

decision-making platform aimed to better improve
healthcare  quality/efficiency and to  achieve
patient-centered healthcare.
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Abstract

Chimei Medical Center devaloped an intuitive inrelligent
inpatient madical racord svstem which integrates structured,
nnstrictured, and rextual madical records and provides haalith
insurance pavmient sugges tions from the collaborative medical
record writer’s point of view. Combined with the use of
intelligent technology (Python lmguage with the  smart
Content Difference Recognition software component). the
systent can ensure medical record quality by focusing on the
differencre in recorded progress notes.

Keywords:

Medical records, intelligence, insumnee
Introduction

The medical record 15 an tmportant hasis for the diagnosis and
treatment of patients and also reflects the quality of medical
care m a hospital. Medical records document the patients
condition and the medical behaviors of the medical team
members. For example, progress notes in a medical record are
whene healthcare professionals record detmls to document a
patient’s clinical status or achievements during the course of a
hospitalization [1]. However, physicians may just copy and
paste past records (knoam as DTTO) with no change or very
few chages while writing notes. Therefore, using the
hospital’s existing data, meluding stmctured, unstructured, and
teoctual data, combined with the use of intelligent technology
such as MNatural Language Processing (NLP), could free
physicians from cumbersome medical reconds by considering
a collabomtive medical mecord writer's pomt of view and
focusing on the differences in medical recordings to achieve
the ultimate performance of collaboration within teams,

MLF is one kind of aificial imelligence (Al) technology that
concerns text and speech recogmtion and differentiation [2].
MLP techniques ame suitable for processing health record
identification (e.g[3]). In this study we mtmduced a system
using MLP concepts to impmve medical record writing in
Chimei Medical Center, Taiwan, The top progmmming lan-
guaze today for data scientific explomtion and development 1s
Python [4], and Python and associated sman data analysis
components are suited for processing large numbers of medi-
cal records. In this paper, we desaribe how an inpatient intel-
ligent medical system was developed with Python and the Al
functions of text recognition and differen tiation.

Methods

JCAHO points out that human factors analysis is an essential
step to designing equipment, proceduncs, tasks, and work
envimonment in order to support human strengths and mitigate
human wealmesses while studying patient safety and meadical
quality (5). Thus, the concept of human factors analysis
should be kept in mind while developing the ntutive
intelligent inpatient medical record system.

Chimei used the Pythonm language md Al-based content
difference recognition technology to develop a prototype of an
intelligent medical record system that imbegrates physician
orders, medical reconds, disease coding (1CD-10), and cost
estimation { Figure 1). It provides a more convenient and smart
way for physicians to write medical records. In addition, the
system also displays medical record coding recommendations
and medical expenses to the physician for  immediate
reference. This system uses the Web Flask architecture so that
the user can clearly obtain the required information without
installing amy softwan: components.

For smooth development, we will complete a three-stage test
before going onling: the fimt sfge tested the availability of
information  systems  with  representative  users  (seven
physician members of the Medical Record Mmagement
Committes); the sccond stage tested the system with seed
personnel from each umit to eliminate imperfections (ten
physicians from five departments); the third stage will be a
full user-side introduction md system on-line installation for
optimizing and adjustment to ensure the availability, integrity,
and ease-of-use of the system {still under voluntary use).
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anil expected pm-
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Figure I- Integrated madical record writing with physician ‘s
arders, medical records, and diseave coding as well as cost
pre-calenlation.
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Results

For ease of operation, the system provides an infuitive visual
graphical interface displaying instant imerpretations of Taiwan
[Magmosis Related Groups (TW-DHG) to achieve diagnostic
accuracy. The design feature of the Problem-Oriented Medical
Record (POME) [6] in the system allows physicians to
mstantly integmate disease diagnosis with medical reconds to
ensure consistency in disesse diagnosis and medical record
writing. When a physician completes a progress note and
presses the “SAVE” button, the system triggers a difference
comparison between the past and present records and then
shows differences in colored text (Figure 2). If the difference
from the past is less than 30% the recond will not be saved,
forcing  physicians to modify the coment. In addition, the
system also provides cost pre-calculation for possible health
insurance altematives for physicians while considering a fmal
decision.

Based on this rule, we computed that within nearly 40,000
progress notes recorded from May to July of 2007, the system
reminded the medical record makers to comect or optimize
medical records i about 11in 10 reconds.
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Figure 2- Medical record difference ratio displaved in rad.

Evaluation

The system was denved from the viewpomt of the medical
record management department with the aim of improving the
quahty of medical recording, and then improving medical care
quality. Seven physician members of the Medical Record
Management Committee and ten seed personnel of cach unit
were imvited to pilot test this system. In general, they were
satisfied with the system regarding its usefilness and case-of
use (means=4.25, 3 88 of two five-scale questions). The core
opinions are listed below:

I. The difference-rate of 30% 15 high for some specific
departments such as pediatrics because there is little
difference in patients” daily conditions.

2. The system did not work properly on old computers
with Win XP (5, This problem was solved by the 15
Department with Web Service technology.

3. Intheimtial stage, the system uses a "warmng”
message to remind the physicians rather than forcing
the physicians to obey. More expenence should be
eollected and discussed to decide the official lmnch
time,

Discussion and Conclusions

Combining intelligent technology in medical record writing
can improve the quality of medical records and writing
effidency. Aftr a2 onc-month pilot trail this imelligent
medical record system has been fully launched except for a
few departments (e.g. the psychiatry department). At present,
Chima Medical Center 15 developing the expansion for
Chinese medical records, and will try to introduce machine
learmng technology in the future to develop the fimetion of
optimizing the coding of medical records.

Undoubtedly, Al applications are revolutionizing how the
health sector works to reduce spending and improve care
quality [7]. The intuitive imtelligent inpatient medical record
system can be regarded as the touchstone of Chimel Hospital's
Al developmemt. At Chimei Hospital is actively
developing other Al applications. We believe that Taiwan's
development of Al will be very much in line with Taiwan's
excelent medical service and information communication
techmology.
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