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Motivation

Deaths by medical mistakes hit records

The way IT is designed r ins part of the probl

WASHINGTOM | July 18,2014
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It'sa chilling reality — one often overlooked in annual mortality statistics:
Preventable medical errors persist as the No. 3 killer in the U.5. - third
only to heart disease and cancer — claiming the lives of some 400,000
people each year. At a Senate hearing Thursday, patient safety officials
put their best ideas forward on how to solve the crisis, with IT often at
the center of discussions.
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Tejal Gandhi, MD, president of the National
Patient Safety Foundation and associate
professor of medicine, Harvard Medical School, Hearing members, who spoke before the Subcommittee on Primary
spoke at the hearing. Health and Aging, not only underscored the devastating loss of human

life — more than 1,000 people each day — but also called attention to the
fact that these medical errors cost the nation a colossal $1 trillion each year.

“The tragedy that we're talking about here (is) deaths taking place that should not be taking place;” said subcommittee
Chair Sen. Bernie Sanders, I-Vt., in his opening remarks.

CHECKLIST

HOW TO GET THINGS RIGHT

Checklist is proposed as an effective
tool to help reduce preventable
medical errors.
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Motivation

Computerized systems

Paper checklists
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Developing checklist systems is time consuming as vendors will have to hard-code all
the knowledge in the paper checklists and integrate them with information systems.
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Motivation

This paper aims to simplify the development by
proposing a dynamic checklist configuration
platform.



Main ideas

Two research questions need to be answered:

1. Which features should dynamic checklist applications
provide in general?

2. Which mechanisms can support the realization of the
above-mentioned features through configuration?



Methods: 1. Design criteria of the platform

By reviewing existing checklist applications, we extracted the
following design criteria:

1. Point-of-care related:

« A dynamic checklist system should facilitate adapting
checklists at the point of care

« Technical solution: rule engine/clinical decision support

2. Process related:

« A dynamic checklist system should facilitate the
application of checklists in clinical processes

« Technical solution: workflow engine/workflow
management system



Methods: 2. Design of the platform
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Fig. 1 Technical architecture of the platform



Results: feasibility
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Fig. 5 Implementation of the ICU round checklist
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Results: generalizability

Table 1 Dynamic checklist applications developed with the platform

Name

Number of checklists

Description

Peri-operative checklist set

Unstable angina care path-
way checklist set

ICU daily round checklist

Antibiotic checklist

Resuscitation protocol
checklist set

Bariatric surgery checklist
set.

Lung cancer surgery check-
list set

Breast cancer diagnosis
and treatment pathway
checklist set

17

~

Used for peri-operative care for general surgery by ward doctors, nurses,
anesthesiologists, and surgeons. These checklists are based on published
SURPASS checklists and localized to the target hospital. Developed by
an engineer under the supervision of a surgery nurse practitioner.

A set of checklists supporting the standardized diagnosis and treatment of
unstable angina based on the localized unstable angina care pathway.
These checklists are developed primarily based on observational study
and interviews with cardiologists, nurses, and nurse practitioners. De-
veloped by a master student under the supervision of two surgery nurse
practitioners.

A daily round checklist in ICU with the purpose of providing essential
concerns to the patient and gathering patient information related to the
concerns. This checklist is based on the hospital-localized version of
the FAST HUGS checklist and combined with clinical rules proposed by
intensivists. Developed by two engineers and two intensivists. Tested in
a simulation-based environment.

Checking the correctness of antibiotic prescriptions and raising concerns
based on antibiotic protocols used in the hospital. This checklist is devel-
oped from protocols for antibiotic choices for specific diseases and dosage
adjustment for specific kinds of patients. Developed by an intensivist.

A checklist for the standardized steps in advanced life support. Helps
participants to know each other, to count the rounds, and to list critical
steps based on rounds. These checklists are developed based on a hospital-
localized version of an advanced life support protocol. Developed by two
engineers and an internist.

Used for the longitudinal care process for bariatric surgery ranging from
pre-operative care to follow-up after five years. These checklists are
developed from clinical guidelines and refined with surgeons. Developed
by a bachelor student under the supervision of a gastric surgeon.

A set of peri-operative checklists for lung cancer surgery based on the lung
cancer surgery clinical pathway published by the Ministry of Health of
the People’s Republic of China. Developed by a master student under
the supervision of a surgeon.

A group of checklists for the comprehensive process of breast cancer from
screening to diagnosis and treatment. The process is divided into 12

processes including screening, diagnosis, second opinion, hormone ther-

apy, chemo therapy, debulking surgery, and their combinations. These
checklists are developed based on guidelines, observational studies, and

interviews with all stakeholders involved in the process. Developed by a

post-master researcher.

The proposed

approach is

generic to use.
A total of 242
checklists have
been configured
by a group of
clinicians and

engineers.



Conclusions

1. We discussed the scalability issues of dynamic checklist
applications and presented a novel solution that overcomes
these issues via configurable models.

2. We demonstrated that the use of a model-based approach
does not lead to compromises regarding the dynamics or
level of details.

3. We demonstrated that a model-based approach enables
us to keep the infrastructure stable while expanding the
number of models on top of it.
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