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iabetic Mellitus (DM) is a lifelong chronic disease that has

a major impact on health care costs. Taking care of diabetic

patients relies heavily on adequate and accurate informatics.
In order for care providers to view a patient history and to be able to
project the trend of future treatments, the health information system
must be concise and include a function for easy access to patient
records to efficiently locate all the related data. At the Bangkok
Medical Center (BMC), the existing Hospital Information System
(HIS) is mainly used to manage administrative functions, such
as making appointments, registering patients, order entry, results
reporting, and billing. The traditional paper clinical record from
providers are still used and scanned as an image into the HIS.
We found that the HIS is too generalized and broad, and does not
meet the specific needs for diabetes management. The display of
information is sub-optimal, not only because it’s incomplete and
often contains scanned images of illegibly written notes, but also
because it presents a cluttered user interface (UI) that includes
myriad windows with laboratory results, radiology reports and
medication lists, making viewing of summarized data quite difficult.

Additionally, The American Diabetes Association’s (ADA) standards
of medical care in Diabetes 2014' suggested that optimal diabetes
management requires an organized, systematic approach with
the involvement of a coordinated team of dedicated health care
professionals working in an environment where patient-centered
high-quality care is a priority. Furthermore, the provision of care
coordination as recommended by ADA and Joint Commission
International (JCI), can only be achieved by leveraging information
system technology.>* We looked for a tool to compliment and
extend our HIS to deliver diabetes-specific care.

We ultimately decided to innovate and develop a new disease-
specific electronic medical record (EMR) system to support the
management of diabetes patients. Hopefully, this project will
encourage other specialists to use this disease-specific EMR instead
of traditional clinical records stored on paper.

In summary, the expected goals of the project are as follows:

- To create a system of choice for endocrinologists and other
physicians to use interactively, allowing them to focus on
the medical history rather than resorting to paper for clinical
notes and orders.

- To improve both function and workflow for effective manage-
ment and care of DM Type 2 patients.

- Toachieve and sustain the standard medical care recommended
by JCI and ADA.

- To ensure effective communication between a multidisciplinary
care team.

- To reduce the use of paper and enable a fully digital clinical
record of care.
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- To act as the source of reliable clinical data for data
analysis for educational and medical research purposes.

- To be the first pilot project at BMC to study the
utilization of disease-specific EMR.

The system called DM EMR was developed through a
collaboration of in-house IT technicians who worked closely
with endocrinologists and DM nurse specialists. The DM
EMR was implemented in the Diabetes Center in 2011. The
Diabetes Center latterly received a certification from JCI
CCPC for DM Type 2 care management in the same year.

The pilot project

DM EMR project was proposed to the executive team
and finally received approval to proceed in planned phases:

Platform
Phase 2 Phase 3 for other
specialties
OPD DM EMR OPD DM EMR OPDand IPDDMEMR  -DMEMR
- Face sheet display - Clinical Alerts - Same as Phase 2 plus: ~ Completed
ie. chief complaint, - Vaccination -CPOE - Model of other
medications Lab reminder - Auto Medical report speciafies
result - Clinical Alerts - More user-friendly ie.
- Self Data input - Glucometor down ~ face sheet display
-Hrdimie load from home - Glucometor down load
signature and Patient self from home and Patient
Report self Report
- Data default from - Tele education for
previous visit patients and family
- Data Analysis tool
- Health Information
Exchange (HIE)
Figure 1: DM EMR Project Plan
Project Planing V4

Designing DM EMR

In order to serve as an IT tool in facilitating best
clinical practice, the software development teams needed
to track the office workflow and support the DM Type 2
management care recommendations. The starting point in
designing an efficient EMR work process was to assess the
clinical needs. As shown in Figure 2 and 3, IT technicians
and clinical team members worked together to determine
the user requirement. After in depth discussions, the proj-
ect team decided to leave orders and prescribing functions
in the HIS and to leverage these capabilities in developing
the DM EMR as an additional independent module.

Initially the DM EMR will be used only for patients
aged 15 to 80 years old with DM type 2 diagnosed and
HbAIC = 7. A requirement of the clinical team was to
have the DM EMR automatically look for these required
criteria in the DM type 2 pathways. Once the patient is
selected to participate in the pathway, the patient data is
transferred and integrated with the information from the
HIS, including ICD 10, prescriptions and all lab values.
The face sheet of the DM EMR includes: Chief Complaint,
Medication List, Diagnosis List, Laboratory Results List,
Vital Signs List, Cumulative Creatinine, Next Appointment
List, and all the pathways the patient has been on. In
addition to retrieving the HIS, DM EMR allows providers
to manually enter medication lists as well as lab results
from other hospitals.

Project Name : DM Pathway Phase 1

Subject: EMR DM Pahtway

Duration Oct 2011 Nov 2011 Dec 2011 Jan 2012 Feb 2012
No Title week | Wk 1| Wk2| Wk3|Wk4| Wk5| Wk1| Wk2| Wk3|Wk4| Wk5[ Wk 1| Wk2| Wk3|Wk4| Wk5| Wk 1| Wk2(Wk3|Wk4| Wk5| Wk1| Wk2
day(s) | 3-7 (10-14[17-21|24-28| 31 | 14 | 7-11 [14-18|21-25|28:30| 1-2 | 5.9 [12-16]19-23(26:30| 2.6 [ 9-13 [16-20|23-27|30-31| 2.6 [9-30
1 |Project Planing 7 Kick off 1
2 |Requirement Phase 1 10 X
3 |Design 1 X
4 |Code and System Test 55 X X X X
5 |User accepant testing 5
6 |Trainig 5
Total| 87
= On process
= On planning
X = Follow up

Figure 2: DM EMR Project Schedule

The Bangkok Medical Journal Vol. 8; September 2014

ISSN 2287-0237 (online)/ 2287-9674 (print)

883‘



Implementing a disease-specific Electronic Medical Record System at Bangkok Medical Center: Lessons Learned

Document Flow
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................ 'l User acceptance Test
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T | User | Documents |

|
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Program testing

Software Change

Request

|No

Figure 3: DM EMR designing process

One of the useful functions of EMR is automated alerts
to improve the quality, safety, and consistency of the care
process. The clinical team demanded automatic ““Clinical
alerts”, recommended by American Diabetes Association
(ADA) and JCI standard care, as follows:

Clinical Alert Remark
- HbA1C Examination every 6 months
needed

- LDL Cholesterol (direct)
Examination needed

- Microalbumin (Urine)
Examination needed

- Eye Examination needed

- Influenza Vaccination

- Foot examination needed

every 1 year
every 1 year

every 1 year

every 1 year

Low risk : every 1 year
Moderate risk: every 4-6 months
High risk: every 1-4 weeks

Reminders are required to assist the physicians in enabling
evidence-based therapeutic decision-makingas well as
increasing pathway compliance.

Condition Warning

- HbAIC = 9% - Intensive therapy; 2 or more groups

of medication required
- LDL = 100 mg/dl
- Microalbumin urine - Angiotensin-converting-enzyme
inhibitor(ACEI) and/or Angiotensin II
receptor blockers(ARB) required

- Statin required

> 30 mg/gm/

(Twice repeatedly)
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Design performance requirement

Acceptance Criteria:
- Abletosearchforall patients in HIS with all complete
data
- Able to transport the complete data as scheduled
from HIS
- Able to alert all clinical teams for necessary
diagnostic and treatment interventions
- Able to record all data as identical as First Visit
Form and Follow-Up Form
Performance Requirements:
- DM EMR transporting the information from HIS
every 5 minutes
- Unlimited access for users
- Timely response
- Easy to use
- If HIS system is down, the DM EMR system can
operate independently of the HIS.

Document Scanning

Originally, the medical record was scanned and saved
as an image for viewing. For the DM EMR, after physicians
complete the clinical record form, it is sent to the Doc
Scan system and saved in the HIS as show in Figure 4.

However, physicians cannot submit the clinical record
to Doc Scan unless an ICD 10, diagnosis and all requirement
sections and clinical alerts are completed. Unlike the
existing HIS, the DM EMR record can be retrieved and
edited later, with the time stamp and the signature of the
person who modifies the record added to the saved record.

Figure 4: Documents flow

Evaluation after implementation
1. The benefits of the DM EMR

- Provides complete and comprehensive information:
The patient face sheet gathers all relevant information in
one place, i.e. lab results, which makes it easier to consider
all aspects of a patient’s condition and this results in an
improved quality of care. Also an ICD 10 coded diagnosis
is included for comorbid diseases.

- DM EMR enhanced documentation: After implemen-
tation, compared with the original paper clinical record
and the statistics in completeness of clinical documents for
DM Type 2 pathway first increased and eventually
reached 100%. We have no more problems with being
unable to read a physician’s handwriting in the out-patient
department (OPD). A comparison example of the clinical
records is shown in Figure 5 and 6.

- Improving patient education and satisfaction: Most
patients reacted positively to the DM EMR; it enables
access to graphing and trending features. The patients were
satisfied with a more responsive exchange of information
with their physicians.
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2. DM EMR Glitches
1. Technical problems

- The physicians have to work on two screens, requiring
two sign-ons and additional effort.

- Data exchange problems: synchronization of data
between two systems, the HIS and DM EMR is challenging
and occasional glitches have resulted in laboratory
missing values. Occasionally a laboratory value is missing
in DM EMR.

2.IT technicians and Learning curve

- Over the period of the two years of the project, the
high rate of IT staff turnover was a problem. It caused a
lack of continuity in developing the software program and
prolonged the development process. Hiring outsourced IT
staff was a challenge.
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OPD Card Record BW(kg) | HT.cm) | T.CC) B’(m)‘PR.(Imm) RR (imin
Status on arrival :, /] Wak [_] Wheeichair ] Stretcher ] Other______ /93
Pioss: Owakin ZTFu ] Other AOM Fall precaution: /T Standard Precaution [ Strict Precaution
. Arrival Time 8:18 hr.Time physician sees patient L
General Appearance / Good [] Fairtogood [ Other e sttt
Physician Record
Chief Complaint and Present lliness: Medication/Treatment:
s Ik w100+ 15 41
< (W dp? G’,
(3 ;e
Physical Examination: m\(}“w'r Goy 1 Mo
l;”:":n \ Jamwf»\(m):'l)q r.;r\
N/
- My
L P e 2sde e ——— ..
J’AW)‘ @ o NM%J#
7 -
4 T |~ Ve > ;!‘at'lv o™
hvmu%-uo» Finding: s - W6
s = b ~
o 4 ;, el - uan ThPE, Ry
? ' e o, I |\t, .
¥y - 4.44 6 » LA =
Th . 0.0u% "o . fel Folow-up 3“1, AW ppv
Diagnosis: Lor . Ao [&orn (Paent i informed that hershe shouid retum to hospitl for
HAU > and signs, or any concem)
' AC * b3 mmﬂdmu medication, care and precaution have
-~ Physician’s Signature _
- b;, I*M‘:S "{ U Medical License No. 4225 Date ‘*CW"@

Figure 5: Original OPD Clinical Record

DM type2 pathway Follow Up Form

CUT- 14 TZTT0Z

Vi auenns

Psge:[A2]

Medication/Treatment:
1 . Actos 15 Mg Tab / 1 uia  TAKE Once daily ac breakfast 60
2 . Zocor (10 Mg) Tablet 1 ula TAKE Once Daily pc dinner 60
3 . Januvia (100 mg) Tablet@ 1 uia  TAKE Once Daily pc breakfast 60
4 . Humalog MIX 25 Cartridge(300 Unit/3 mL)// >< 52 Amp SC Once daily ac breakfast 3300

Note: 45 to be 52

5 . Diamicron MR (60 mg) Tab.><// 1 Wla TAKE Once daily ac breakfast 60
6 . Glucophage XR TABLET(1000 mg) @ 1 tablet TAKE Once Daily pc dinner

Management

Meet diabetic ed\ Meet ph ist Meet dietitian , 8RS

Clinical Alert
#3719AA4A (Last Ophthalmologist Examination)  dladufi (Date)

P -

8 o

: 13/08/2557 wA (Result)

No DR

nmuﬁ.ﬂm (Place): BMC

AAina1na (Last Foot Examination) die7un (Date) : 13/08/2557 wA (Resul) None somfana (Place) : BMC
mraainduliuialuniann (Last Vaccination)  laTisf (Date) : 13/11/2556 Seun(Name) Vaxigrip SoufimA (Place) : BMC
Monofilament s11 (Last Monofilament) lefiuf (Date) : 11/06/2557 un (Resul)  Normal aonfinsa (Place): BMC
HbA1C saga (Last HBAIC) Hlafufl (Date) : 13/08/2557 a (Resul) 7.8% AT (Place) : BMC
LDL saa (Last LDL) loTuf (Date): 12/08/2557 wa (Resul) 90mgldl  soufifA (Place): BMC
MAU e (Last MAU) lefui (Date) : 021012556 wa (Resul) 66,34 mg/gm. AWM (Place) : BMC
Plan
plan HBA1C creye
Follow-up : _08/10/2014 (2 Months)
me(Paﬁentis'nfomudﬂ\athdsheshoddmmmhohospitalfcrfollowupvishslmldherebe‘ iodation of clinical
and signs, or any concem).
Lab for next visit :
Creatinine,FBS,HDA1C,TSH

Figure 6: DM EMR OPD Clinical Record
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3. Time consuming

- Entering structured data is more time-consuming
than charting free-text on the paper. Moreover, it requires
physicians to map concepts into the new clinical record
templates. Eventually, efficiency improved, but the process
still took longer than writing in the original clinical record
paper. It is yet another task to encourage the physicians to
use EMR in their practice. The main strategy for over-
coming this problem involves separating the EMR use
from time spent communicating with patients. Modifying
the software for easy data access and viewing, fewer
clicks, and providing more check boxes would help
reduce the time spent. Computer mastery and enhanced
physicians” communication skills also helps.*

Lessons Learned

1. Project management team: The project should begin
with forming a high-level implementation team plus key
staff members throughout the unit, and assigning them to
committees and design teams. The role and responsibility
of each member should be defined. A project manager
should also be officially appointed.

2. Implementation strategy: Stream lining implemen-
tation processes was not done properly in implementing
the DM EMR. A project plan should address everything
with project goals, committee role, timeframe, design of
the EMR, workflow, staff training and post implementation
support and evaluation. Also a more effective and productive
communication between working teams is essential.

3. Software and design: Patient information in the
DM EMR is easily accessible; however, the Ul designed
display menus formatting and lay outs are not yet fully
realized. Some features require multiple clicks to access.
The UI design and the system usability is a root cause of
user dissatisfaction and needs careful consideration prior
to re-implementing the entire system. The software design
was supposed to sustain clinical workflows and work
processes. Designing an easy-to-use EMR and providing
convenience features such as spelling checks, dictation or
tablet access can considerably simplify EMR use.

4. Clinical Process Analyst: The DM EMR develop-
ment process should have been run smoother and faster,
if we had had a clinical process analyst. This person is
responsible for the coordination and performance of
analysis, design, development, testing, validation and imple-
mentation of EMR. He or she works closely with the
clinicians, physicians and ITS staff to ensure integration of
technology into the patient care process. He or she provides
ongoing support of the EMR system to the users from the
beginning of design process to after implementation.

5. Top executive: The effective utilization of an
electronic medical record will require a high investment.’
Though we have always been fully supported and received
commitment from CEOs, we require more communication.
The strategic role of technology should be delivered from
top down at the level of its administration to all working
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team members in order to run the project more smoothly.
It is known that EMR is the heart of HIS and a substantial
investment; however the return on value can be only be
projected in the long-term. The advantages of building our
own EMR were that we could address our requirements
best with full control and flexibility.

Being the first hospital to use an EMR specifically for
diabetes management in Thailand, and after more than two
years of implementation, we achieved most of our goals.
Besides, we have learned several lessons from the DM EMR
development and implementation. The difficulties found
after implementing the DM EMR were solved eventually
by the dedicated working team. The Plan Do Check Act
model has been used in helping reduce working times, and
the program has been modified many times to resolve
technical problems and respond to user requirements.

Finally the system is a success as a disease registry, and
in providing data for research and quality improvement
in the future. DM EMR is diabetes’s oriented standard
treatment; the physician can effectively deliver compre-
hensive and essential care to the patient. Recently, the
JCI came for the re-certification of our hospital and they
had very positive comments regarding our EMR project
especially with regards to the safety part of patient care,
and improvement in the legibility of records.

After we learned some hard lessons, our plans for a new
DM EMR is make it more user-friendly, customizable,
and for it to display information on one page to facilitate
effective navigation, using fewer clicks. The provision of
physician record templates would also help improving
effectiveness.® A good sign is that most of our endocri-
nologists are now getting used to and are keen to use our
DM EMR. We are now planning for phase 3, building IPD
DM EMR as a tool for better diabetes care management
in the Inpatient Department (IPD). This IPD EMR will
extend the requirements of the OPD DM EMR, adding
new features such as progress notes and Computerized
Physician Order Entry (CPOE).

In the next phase of development, we would like more
patient involvement, which we think will improve care and
increase patient satisfaction®. Engaging our patients in the
process is required to enable more interactive patient-
centered care, allowing them for example to download their
home monitoring glucose from home to the EMR for
physician review. Other benefits include sharing tele-
education with patients and their families. We also want
to improve nursing satisfaction with the EMR as a tool for
patient education. Beyond that, our patients can get their
own summary reports every visit with their medications,
blood sugars, weight loss and HbA1c’s goals.

The leadership role as a project manager is to promote
and to encourage the use of the EMR as a standard tool
in hospital for better care for our patients. First, to create



sufficient urgency, we are due for a recertifying survey of
CCPC from the JCI at the end of this year. Also, we are
seeking and applying for a new extension certification of
the Inpatient Diabetes care for the next JCI’s survey. This
is an opportunity to lead and orchestrate the development
process of both function and workflow for the EMR on the
IPD service. To this extent, a clear vision will be passed to
all working team members emphasizing that the EMR helps
to prevent illegible handwriting of notes and orders. Also, in
order to leverage the lessons learned from the current DM
EMR to the 3 phrase of the EMR, the IPD EMR will be
re-engineered. A more powerful coalition will be extended
to others such as IPD head nurses, critical care physicians
and surgeons to demonstrate the good benefits of the EMR.

In the near future, a health information exchange project
called B-Exchange will transfer clinical information
between hospitals in Bangkok Dusit Medical Services
Network. We hope that DM EMR can be implemented in
other hospitals in the network, providing continuity of care
and via B-Exchange. We are not declaring victory too
soon, but we are ready for the challenges to come.
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