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ABSTRACT

The chronic diseases are not only affecting physical and mental health, but also
difficult to cure. However, the chronic can be controlled to stable by including indicated
appropriate food intake, regular exercise habit and self-monitoring. And, how to control
continually can be done by assistance from case management. Case management is a
kind of collaborative process. In health care, through ongoing assessment, planning,
facilitation, coordination, and evaluation and cooperation with patients whose health can
be maintained in stability. With the development of information systems, the workflow
of case managements can be improved. Taking the care of diabetes and HIV in National
Taiwan University Hospital as an example, we found parts of workflow were handled
manually which could be resolved by assistance from information systems. After the
completion and online of the care management information system, we know how many
problems can be resolved as well as the efficiency scale, user satisfaction and system
acceptability can be evaluated; therefore, this research was carried out to do system
evaluation and system development is not our major focus.

Keywords: System evaluation, case management, information systems, disease

management
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Chapter 1 Introduction

1.1Foreword

Chronic diseases, which are unable to self-recover, must be controlled by some
methods. In Taiwan, along with the improvement of public health and medical service,
people’s life has been extended. But at the same time, chronic diseases threatened
people’s life by complications like neuropathy, cardiovascular disease and kidney
disease. For example, the statistics of the causes of death announced by the Department
of Health, Taiwan in year 2010, showed that besides the accident death, the top ten were
all related with chronic diseases [1]. Actually, chronic disease statuses can be controlled
by some ways, including indicated appropriate food intake, regular exercise habit and
self-monitoring. However, if a patient just sees his doctor regularly to maintain the
health condition and doesn’t have a good self-management, the effect is limited because
chronic diseases require continually trace to keep stable. How to control the patient’s
health condition is the key point of the health care workers including physicians and
nurses, patients’ families and patients themselves.

Case managements in a disease management model can coordinate resources to
elevate cost-effectiveness and quality, and improve in management process [2]. Many

studies indicate the case managements not only care effectively with improved
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outcomes of disease management, patient education and self-care also resulted in better

quality of life [3], which also reduce the patient’s readmission times and cost [4].

In order to maintain patient’s quality of life, National Taiwan University Hospital

(NTUH) provides the case managements and consultation services for the patients of

diabetes mellitus and human immunodeficiency virus (HIV or acquired

immunodeficiency syndrome, AIDS). The Diabetes Health Education Center of NTUH

provided diabetes related managements and special nurses (case managers) to handle

HIV care.

When serving the two diseases case management routine work, we figure out some

problems in their work-flow. For example, first, after case managers recorded the health

education interview work in paper-based medical record, they had to use addition time

to key in the record to the Hospital Information System (HIS). Second, when different

case managers wrote the same medical record that could lead to inconsistency. And third,

case managers must keep track of a lot of patients’ situation continually at the same time.

While the amount of data increases with the number of patients, some repeating extra

manpower work such as preparing paper-based medical record and filing record to

National Health Insurance are very time-consuming. However, the above-mentioned

problems can be resolved by an information system.



1.2Motivation and Objective

As mentioned in section 1.1, we could develop a new information system that is
able to help the original NTUH HIS and the case managers’ common daily workflow,
including reducing the time in inputting data to computer, increasing the consistence of
the interview record written by different case managers and help case managers
decrease the amount of repeating work and the errors [5].

As previous study, we build a new model architecture for the information system
[6], however, the system usability of our users (case managers) is unknown. In this
study we will focus on the evaluation of improved work-flow supported and user
satisfaction, so, after development of the information system, we would know the
system usability for case managers such as the routine daily work, the support provided

to the work-flow, and the user’s satisfaction to our system by questionnaire.

1.3Thesis Organization

The rest of this thesis is divided into four chapters as follows. Chapter 2 provides
introductions to case managements in disease management, and reviews the cases for
diabetes and HIV related requirement as well. Chapter 3 covers the system
development process, including program architecture, supported functions and system

in present. Chapter 4 indicates the system evaluation method, including the work-flow
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support evaluation and user satisfaction. Chapter 5 presents the current system status,

the result of the evaluation by users; satisfaction and the functionality of our system.

Finally, a conclusion and future work are in the last chapter.



Chapter 2 Background and Related Work

2.1 What is Case Management?

The concept of case management came from early 1900s and original from
integration of the community public health nursing and social work services [7]. After
long-term development and evolvement, case management has been changed to a kind
of service measurement for patients that need long-term care and assistance [8].
Traditionally, the object of case management systems is to serve patients that need long
term care, especially those serious psychological barriers patients, chronic disease
patients, old people, long-term abused children and patients with functional
developmental disabilities. For these groups, each of which has different development
of history in case management. The definition of case management is still very different
until now. According to Orwin et al., they consider the case management is when a case
manager contacts and interacts with the case routinely, giving continually care to
patients and providing long-term and integrated service [9]. Case management is
considered an interdisciplinary and vertical integration work, because case managers
must provide different forms of service simultaneously at the same time and ensure the
service content they provide conform to case’s different requirements.

According to the American Case Management Association (ACMA), the definition
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of health/hospital-based case management is “a collaborative process of assessment,

planning, facilitation, care coordination, evaluation, and advocacy for options and

services to meet an individual’s and family’s comprehensive health needs through
communication and available resources to promote quality cost-effective outcomes

[10].” Figure 2.1 shows case manager’s work-flow and roles. In the circle inside, case

manager could serve the roles of:

1. Assessment---collecting and assessing patient’s information, confirming the cause of
patient’s problem that need to be solved and why causing this problem, any methods
could solve this problem and the obstruction may be encountered.

2. Planning---after assessment process, case managers could use the collecting
resources to assist patients solving the problem in actual activity. Planning form
must include four procedures: goal of establishing, ordering priority, selecting
method that can achieve goal and certain assessment time.

3. Facilitation---Case managers must maintain patient’s situation in planning,
correcting the plan through patient’s situation.

4. Coordination---Case managers could coordinate multiple aspects of care to ensure
the patient’s progress. Otherwise, case managers should be a coordinator between

the patient and other resources.\
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Murse Physician Other Staff

Case Manager

Coordination Facilitation

Processing Circle

Collaboration Froblem Solving

Case Management

Patient Patient Patient

Figure 2.1 Case manager’s work-flow in case management.

5. Evaluation---after the four procedures as mentioned, case managers would evaluate
the patient’s status now. If a patient achieves the initial goal, then patients’ care can
be closed; else the case manager would let the patient re-enter the four procedures.
The action in the outcome circle represents the outcome achieved; for example,

advocating plan and communication with patients, facilitating patients to solve problem,

collaborating with patients and, the end goal, evaluating patients whether got

empowerment.



2.2 Case Management in Chronic

Many studies indicated the case management model in chronic care has better
effectiveness. About the health service in Somalia, they provide malaria case
management that improving the health sector in availability of drugs and diagnostic kit,
scaling up malaria control [11]. For diabetes mellitus patients, we evaluate the result of
2 groups; case management and non-case management, after long-term follow-up, case
management group has better Glycated hemoglobin (A1C) and Low density
lipoprotein-cholesterol (LDL-C) improvement than the non-group [12]. In HIV/AIDS, a
brief case management is very effective using resource that can be offered to
HIV-infected clients soon after their HIV diagnosis for the improvement in viral load
[13]. Case managements also improve adherence for HIV-positive patients to achieve
established goals and referrals [14]. Overall, case management is positive-direction,
cost-efficient and decreasing patient’s hospitalized length/days [15].

However, with pushing toward electronic health records (EHR), chronic disease
case management also needs assistance from information system [16]. There are several
researches about supporting by information system. For patients with poorly controlled
diabetes, using the information system can have better result in A1C than the non-use
group [17]. An ambulatory care for HIV-infected patient was managed by an electronic

health system in Kenya, the CD4 (cluster of differentiation 4) and VL (Viral Load) are
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more stable in use-group then the non-use [18]. For the work-flow related assistance,
using an information system to help chronic case management can get better outcome,
such as decreasing error rate in medical record or out of reach [19].

In NTUH, case managements chronic disease care for HIV, diabetes and heart
failure has been in progress for many years. However the support from NTUH HIS to
case management related functions is not enough. So we first attempted to design an
information system for HIV and Diabetes care that can help case managers in daily

work.

2.3 Information System Requirement for case management
2.3.1 HIV/AIDS Case Management

Compared to other chronic diseases, HIV/AIDS belongs to mandatory reporting
communicable disease. The enrolled must be notified to Centers for Disease Control,
Taiwan (CDC), and because HIV is a sensitive disease, maintaining HIV-infected
patient’s privacy is especially important. Figure 2.2 shows what the information case
managers should handle. In generally, a HIV case manager would track every patient
with related information when they come to clinic, such as laboratory results, which
include CD4 and viral load, interview in last clinic to compare patient’s status and

telephone interview to grasp patient’s latest situation. Therefore, the system must

9



provide case managers an interface that can immediately support the information in the

left-half of Figure 2.2 side and reduce the time to enter the right-half side information.

new notified case>

PatientBasic Date

Teephcne Interyive

Alarmal Tracking

Zliniz Record

{ File to Central Heslth Insurance )

\p//

Figure 2.2 The HIV case management work-flow data and data transfer direction.

2.3.2 Diabetes Mellitus Case Management

Diabetes is classified as a typical chronic disease, in addition to general health
evaluation, and the food intake should also be recorded. The American Association of
Diabetes Educators (AADE) was advocating actively the concept of AADE7™ to
change self-care behaviors in patients. AADE7™ includes the seven evaluation items
[20]:
1. Healthy eating---By making appropriate food intakes to control patients weight and

achieve optimal blood glucose levels.
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Being active--- With appropriate levels of exercise, those at risk for type 2 diabetes

can not only reduce risk and improve glycemic control, but also help improve body

mass index (BMI), enhance weight loss, help control lipids and blood pressure and

reduce stress.

Monitoring---Daily self-monitoring of blood glucose provides people with diabetes

the information they need to assess how food, physical activity and medications

affect their blood glucose levels.

Taking medication---Case managers can demonstrate how to inject insulin or

explain how diabetes pills work and when to take them. Effective drug therapy in

combination with healthy lifestyle choices can lower blood glucose levels, reduce

the risk for diabetes complications and produce other clinical benefits.

Problem solving---A person with diabetes must keep their problem-solving skills

sharp because on any given day, a high or low blood glucose episode or a sick day

will require them to make rapid, informed decisions about food, activity and

medications.

Reducing risks---Effective risk reduction behaviors such as smoking cessation, and

regular eye, foot and dental examinations reduce diabetes complications and

maximize health and quality of life. An important part of self-care is learning to

understand, seek and regularly obtain an array of preventive services.

11



Health Education Record

Patient Basic Date

Abnarmal Tracking

Clinic Record

File to Central Health Insurance

Figure 2.3 The diabetes case management work-flow data and data transfer

direction.

7. Healthy coping---Health status and quality of life are affected by psychological and

social factors. Psychological distress directly affects health and indirectly influences

a person’s motivation to keep their diabetes in control. When motivation is

dampened, the commitments required for effective self-care are difficult to maintain.

When barriers seem insurmountable, good intentions alone cannot sustain the

behavior. Coping becomes difficult and a person’s ability to self-manage their

diabetes deteriorates.

AADET7 is the best evaluation direction for diabetes, and which also applies to

other chronic diseases [21]. Figure 2.3 shows the Diabetes Case manager’s work-flow.

Similar to HIV work-flow, case managers must know the patient’s latest information,
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and key in the health education record (just AADE7) [22] (Subjective, Objective,

Assessment, Plan and additional Evaluation, SOAPE record method) format. So the

information system must be able to support the work.

Table 1 HIV and Diabetes case management work content.
Stage HIV work items Diabetes work items
Enroll From CDC file From clinic referral
First interview to evaluation First interview to evaluation
Assessment ) ) ) ) ) )
Entirety of evaluation for patients Entirety of evaluation for patients
Collection of patient medical record | Collection of patient medical record
. Collection of lab results Collection of lab results
Planning _ _
Health Education Health Education (AADE7)
Provide suggestion for patient Provide suggestion for patient
Collection of patient latest medical ‘ . .
Collection of patient latest medical
record
. record
Collection of latest lab results '
_ Collection of latest lab results
o Abnormal Tracking _
Facilitation _ 3 Abnormal Tracking
Tracking not-returned patient : .
_ Tracking not-returned patient
Patient care )
o ) Patient care
Routine interview o )
_ . ‘ Routine interview (AADE7)
Routine Telephone interview
o _ ' Information between different Case
Maintain patient’s privacy
o o managers
Coordination | Report between physician o
‘ ‘ ' Report between physician
Provide consultation for patients ‘ ‘ '
Provide consultation for patients
Collection of all kinds of patient’s | Collection of all kinds of patient’s
_ related data related data
Evaluation ' ‘
Care re-correction by current | Care re-correction by  current
outcome outcome
Other Statistics Report Statistics Report

13




Upload data to NHI (National | Upload data to NHI (National Health

Health Insurance) and CDC | Insurance)

(Centers for Disease Control)

We classify the works that case manager should do. Table 1 summarizes the

workflows. In Table 1, we can find the work items between two diseases and most of

them are the same, only small parts like enrolled resource, we must pay attention to HIV

patient’s privacy and for Diabetes the related information can be shared among different

case managers in coordination. The support from NTUH HIS is not enough now, case

managers must spend much time in workflow. So we decide to develop a new

information system to cover the deficiency part of HIS to provide assistance for case

managers.
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Chapter 3 System development

This chapter describes the development of information system, including system

architecture and design pattern.

3.1 MVC architecture

In system implementation, in order to ensure the flexibility of the program model
and easy follow-up maintenance, after multi-aspect evaluation we wused the
Model-View-Controller (MVC) concept to design. MVC concept was provided by
Trygve Reenskaug in 1974 which was a software design model invented from program
language Smalltalk in Xerox PARC [23]. The purpose of MVC model in
implementation of dynamic program design is easy to modify a program and simply
extend functions, and it is possible to re-use the same part of a program. Besides, this
model allows the program structure to be more intuitive through simplification. By
separating each part of the program, at the same time, every basic part is given the
function that should be. Figure 3.1 shows MVC model. The solid line represents a direct
association, the dashed indicates an indirect association.

The definition of Model-View-Controller is as follows:

15
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e ————— Controller
r

1. Model:

2. View:

3. Controller:

Figure 3.1 MVC architecture

Managing the behavior and data of the application domain, it responds

to requests for information about its state (usually from the view), and

responds to instructions to change state (usually from the controller).

In event-driven systems, the model notifies observers (usually views)

when the information changes so that they can react.

Rendering the model into a form suitable for interaction, typically a

user interface element. Multiple views can exist for a single model for

different purposes. A view port typically has a one-to-one

correspondence with a display surface and knows how to render to it.

Controller receives user input and initiates a response by making calls

on model objects. A controller accepts input from the users and

instructs the model and a view port to perform actions based on that

16



input.

The MVC structure has several advantages. It forces to separate basically the data

layer code like database searching script from the expression layer code like HTML.

Despite the MVC needs extra work to build the MVC application, it still has more

benefits. First, several views can share a model; the same model can be re-used by

different views, it greatly promotes the code re-usability. Second, the controller is a

self-contained object; it is relatively independent from the view and model, so it can

easily change the data layer and work method in the application, for example, changing

database from MySQL to MSSQL, it only needs to replace the controller. Once

practicing controller correctly, whatever the data come from MySQL or MSSQL, the

view can display them right way. Finally, the controller can achieve user’s requirement

by connecting to different models and views; it can select appropriate model processing

type according to users’ demand. Despite the MVC also has defects that include

indeterminate result, difficult to comprehend; and because the model and view must

seriously separate, this let not only find error difficult but also include more files than

before. Nevertheless it will cost much time to build MVC model framework, it can

promote software development efficient at a later period.

On long-term perspective, because case management requirements are approximately

similar, in order to extend as many disease support, we finally select using the MVC

17



model to develop our information system.

3.2 System architecture

In this case management (CM) system, we used Microsoft ASP.NET Framework
4.0 and MVC 2.0 to develop, and the database is Microsoft SQL Server 2008 R2. The
system used other web-related technique including the web service and Asynchronous
JavaScript XML (AJAX).

Figure 3.2 displays this system data flow with the staff including case managers
and physicians. In data flow of the HIS and case management information system, we use
the web services to update the patient’s data. This has several advantages, such as we can
only get the minimum amount of data that we need, which not only decreasing the
loading for NTUH HIS but also increasing the processing efficiency of data importing to
the CM system. In addition, we design another program to update the latest information
for the system. For example, the program will get all the data at the specific time in
NTUH HIS with low loading. And some data need to be updated timely such as
emergency record, so the updating program will get the data at a shorter time. Besides,
the system can also immediately get the latest data when case managers need.

About the web-based application of the system, because a large amount of patient

list can be included and their data may slow down the case managers in browsing the

18



HIS Database
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CM Information System

pdate Program
" CM Database

pdate data
Figure 3.2 The system architecture and data flow.

3

Physician

Case Managers

|

3

Administrator

system, this problem can also be solved by the AJAX to load web page when case

managers need see more. As mentioned before, the HIV is a very sensitive disease. We

also set a simple link to mark the patient’s data when case managers leave the computer

they are using temporarily.

Figure 3.3 and Figure 3.4 show the HIV and diabetes system architecture of the

information system. The two case management systems are almost the same; this also

explains the reason why we use the MVC model to program. We spent ten months to

complete the HIV information system; however, the diabetes information system was

done by 5 months by the same manpower. Because most of the functions to fetch data
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Update Prodgram

®
A

Case Manager

Figure 3.3 HIV care information system architecture
from the NTUH HIS were completed in the HIV system development; we only need to
design the other parts for diabetes information system that is AADE7 health education

form.
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Update Program

®
A

Case Manager

Figure 3.4 Diabetes care information system architecture

3.3 System statusin present

We finally spent 15 months to develop the case management information system
[6]. Table 2 shows the two information systems development line. Using the MVC
model is actually decreasing the time in development. The information system server is
in NTUH Informational Center now. After the information system being online, there
are the information system related statistical shown in Table 2. In the HIV information
system, there are three case managers who are using the system and dealing with
approximate 800 enrolled patient’s related data. And the diabetes information system

also supports five case managers and handles approximate 1,300 patients. Figure 3.5
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displays the user interface of two systems, most of them are similar. In Figure 3.6, the
interview forms of HIV information system and the AADE7 health education table of
diabetes information system is the major differences. In order to increase the data
readiness, our system updates all patients’ information in a specific time. This is shown
in Table 3. Finally, in order to realize the efficiency of system, next chapter will describe
the system evaluation

Table 2 Timeline in development of two systems [6]

HIV system Diabetes system
Development Timeline 2010/07~2011/05 2010/03~2011/07
Total Time (month) 10 5
Case Managers (persons) 3 5
Patients (persons) 2,138 1,297
Enrolled Patients (persons) 873 1,297

Table 3 The updating program schedule.

Updating items Updating time

All patient information At 2:00

Emergency records | From 7:00 to 18:00, once in 30 minutes

Clinic Records From 7:00 to 18:00, once in 1 hour
Future clinic records At 7:00
Abnormal Laboratory results At 7:00

22



Figure 3.6
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Chapter 4 Methodology

4.1 System Evaluation Concept

The purpose of the system evaluation is getting the user’s behavior in system usage.
By monitoring and analyzing system efficiency using evaluation result, we can find
where to improve. The case management information is to assist work of case managers,
the effectiveness of the support from this system in workflow and user’s satisfaction need
to be evaluated.

”Evaluation is carefully collecting information about a program or some aspect of a
program in order to make necessary decisions about the program. Evaluation is defined
by McNamara [24], the purpose of system evaluation which is collecting the information
about system is to optimize and improve the developed system. The evaluation can be
separated to three stages [24]:

1. Goals-based evaluation: Assessing the outcome before system still not operated can
help user to allocate time and space; the system designer can also know about the
system efficiency and expectative goal.

2. Process-based evaluation: Through outside observation and inside verification to
know the processing and behavior of system usage to realize system’s operation. This

evaluation could help long-term operation that could improve system efficiency step
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by step through progressive observation.

3. Outcomes-based evaluation: After the usage of the system we will keep the
usage data and record to do system usage analysis. Through them, we can realize what
the user’s product actually.

By the three oriented-evaluations, we can understand the system’s advantages and

disadvantages, and get improvement opinion.

4.2 System Evaluation Methodology

In order to evaluate, we need to collect information of system usage. There are
some ways to collect. Table 4 lists the general ways of collecting original resource [24],
and compares their advantages and disadvantages.

1. Questionnaires: Questionnaire is the most inexpensive, quickly and can collect a lot
of samples in a short time. However, because of anonymous, it might get random or
non-excepted answer.

2. Interview: Since interview is face to face, all of the related-information can be
collected. We can control the information in range and depth. But interview could
take much time and cost much, as well as not easy to compare and analyze with other
users.

3. Documentation review: In the period of system operation, the left record information
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was long-term and widespread. So, we can analyze the records to realize the

processing of system operation. However, reviewing the document need more time to

analyze; and if the required information was not recorded, we could not get it.

4. Observation: Through direct observation we can realize the behavior of users, how

system operation and how system been used. The disadvantages are difficult to

categorize observations and may affect the behavior of users.

5. Group meeting to discussion: By grouping members (the users and system designers)

together, it can quickly get response through interaction and communication.

However, because of “group meeting”, it must let all members join the group meeting

which could be more complicated and difficult to analyze.

6. Case studies: To fully understand all the system related information, we compare to

several cases. Finally we can realize the total input, process and results. It costs time

in waiting outcome.

The six collection data methods are in common. According to evaluation items and

systems different, the method selected was changed. We select several methods to

collect the information.
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Table 4 The general ways of collection original resource [24].

operates, particularly

about processes

-can adapt to events as

they occur

Method Overall Purpose Advantages Challenges
-can complete
anonymously
) -inexpensive to -might not get careful
when need to quickly o
. administer feedback
) . fand/or easily get lots of ] )
questionnaires,), i -easy to compare and  wording can bias
information from )
. analyze client's responses
people in a o )
i -administer many people are impersonal
non-threatening way
-can get lots of data - doesn't get full story
-many sample already
exist
when want to fully .
-get full range and depth -can take much time
understand someone's ) )
] ] of information -can be hard to analyze
impressions or . g
) ) ) -develops relationship  jand compare
interviews experiences, or learn ? )
; with client -can be costly
more about their : i ] ] )
-can be flexible with -interviewer can bias
answers to _ _
) _ client client's responses
questionnaires
. . Fget comprehensive and .
when want impression | . ; -often takes much time
historical information ]
of how program ; -info may be
) -doesn't interrupt ]
operates without . incomplete
) . program or client's )
documentationfinterrupting the . -need to be quite clear
) i routine in program .
review program; is from . . about what looking for
) o -information already .
review of applications, | . . -not flexible means to
exists
finances, memos, ) get data; data restricted
] -few biases about ]
minutes, etc. ) ) to what already exists
information
-can be difficult to
. ‘ interpret seen behaviors
to gather accurate -view operations of a
) ) -can be complex to
information about how program as they are . .
) . categorize observations
observation |a program actually actually occurring

-can influence
behaviors of program

participants

-can be expensive
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focus groups

explore a topic in
depth through group
discussion, e.g., about
reactions to an
experience or
suggestion,
understanding
common complaints,
etc.; useful in
evaluation and

marketing

-quickly and reliably get
common impressions
-can be an efficient way

to get much range and

depth of information in a

short time
- can convey key
information about

[programs

-can be hard to analyze
responses

-need good facilitator
for safety and closure
-difficult to schedule
6-8 people together

case studies

to fully understand or
depict client's
experiences in a
program, and conduct
comprehensive
examination through

cross comparison of

cascs

-fully depicts client's

experience in program

input, process and results

-powerful means to
portray program to

outsiders

-usually quite time
consuming to collect,
organize and describe
-represents depth of
information, rather than
breadth

4.3

Evaluation items

We separate the evaluation items to two parts:

1. Work-flow support

As mentioned before, in order to provide assistance for case managers, we

develop the case management information system to achieve this goal. So, the

evaluation will point at work-flow support (Table 1). This evaluation items belong to

process-based evaluation, by observing the users behaviors whatever been supported

by the information system. Through process-based evaluation analysis, we can
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understand the value of the system that has been used. Hence, we select the

workflow support status as evaluation item.

User Satisfaction and system acceptability

User satisfaction belongs to outcomes-based evaluation. After the information

system being online, we started to support case managers’ workflow. However, the

system designers couldn’t know the situation of the usage, for example, system

function, user interface and system acceptance etc., those are evaluation items. By

the questionnaire designed from Hong-Li Juan [25], we first evaluate the information

literacy of case managers to confirm credit, and then using second questionnaire

about system requirement (before) and system satisfaction by Jia-Pin Juang [26] and

acceptability from Martinez [27, 28] (after). Via the user feedback, we can know

more about the advantages and disadvantages of the information system. Table 5

summarizes the three questionnaires.
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Table 5 Summary to three questionnaire evaluated items.

Content

Information literacy

of nurse [25]

Designed from Hong-Li Juan, Content Validity Index; CVI
is 56-92%, average is 80.9%; Cronbach' ¢ value is 0.778.
This questionnaire is separated to two parts.

First part: Basic attribute, computer and network resource
and experience.

Second part: Evaluation of information literacy scale, total
is 60 questions.

Use the Likert scale 4 point, 1 completely not, 2 partly not,
3 partly can and 4 completely can; the total score is higher

represent information literacy better [25].

User requirement and

Satisfaction [26]

These questions are separated to two part: The first part is
requirement, 26 questions, further separated to “function”
and “maintenance”, Use the Likert scale 5 point.

The second is satisfaction, 26 questions, same as the first
part and separated to two parts “function” and
“maintenance”, and extra three questions added:

“Overall, is the case management information system what
want?”

“Overall, how much do you feel about the system promoting
scale for you work efficient?”

“Overall, how much is your satisfaction to the system?”

Use the Likert scale 5 point; 5 greatly agree, 4 very agree, 3

partly agree, 2 disagree and 1 completely not agree.

System acceptability
[27, 28]

8 simple questions to evaluate acceptability.
Use the Likert scale 5 point; 5 greatly agree, 4 very agree, 3

partly agree, 2 disagree and 1 completely not agree.
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Chapter 5 Result and Discussion

This chapter describes the evaluation result, and the related outcome and data.

51 Result
5.1.1 System Support in Case Management
As mentioned before, we list the work-flow of case managers need. Through
processing-based evaluation, the system supporting for case management will
demonstrate more clearly. Most workflow items are supported by the information system,
except for the “direct care and consultation” or providing suggestions to patients that
must be supported by case managers. Other system didn’t completely support items one
was “statistics report print and export”. This part must connect to other unit, such as
National Health Insurance. We only provide some simple statistics function, for example,
calculating the percent of re-clinic, today clinic patient count etc. Table 6 shows all the

workflow supported.
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Table 6 The list workflow items support by system.

Stage Case management work items System support
From CDC file (HIV)
Enroll . . Both are supported by system
From clinic referral (Diabetes)
Interview can be recorded by
First interview to evaluation system
Assessment ) ) ) . .
Entirety of evaluation for patients Entire information can be collected
through system
Collection of patient medical record .
) Collection part can be handled by
Collection of lab results
. . . . system
Planning Provide suggestion for patient .
] Health education can be recorded
Health Education (HIV)
. . by system
AADE?7 health education (Diabetes)
Collection of patient latest medical
record
Collection of latest lab results ; ] o
: Besides patient clinic care, all of
L Abnormal Tracking
Facilitation ) ; the others can be supported by
Tracking not-returned patient
. o System.
Patient clinic care
Routine interview
Routine Telephone interview (HIV)
Information between different Case : ) ]
. Besides consultation, this must be
managers (Diabetes)
o o ] ] done face to face by case manager
Coordination | Maintain patient’s privacy (HIV)
o ] self; others can be supported by
Report between physician (Diabetes) .
system.
Provide consultation for patients Y
Collection of all kinds of patient
Case managers could re-correct the
) related data ) ) .
Evaluation . care planning by information
Care re-correction by  current
supported by system.
outcome
Statistics Report
Other Upload data to National Health | Partly supported.

Insurance and CDC (HIV)
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5.1.2  User Satisfaction and system acceptable

There are five case managers for diabetes care and three for HIV care. Hence, we

sent totally eight questionnaires for the eight case managers. The following is

questionnaire results:

1.

The basic demographic data of case managers (Table 7):

All case managers are female; the average age is 42.33 years old, S.D. is 4.1;

37.5% of case managers are married; 62.5% of case managers have Master

degree; the work year is principle in 10 to 20 years.

Information literacy of nurse (not shown): The average score is 202 points; all

case managers think the computer was enough in work place.

The user requirement (Table 8) :

Most of requirement averages are greater than 4.5 points. The S.D. ranges are

from 0 to 1; Cronbach's « value is 0.852; the lowest requirement is “The

function of merge-print the management record in system (4.1)”.

The user satisfaction (

Table 9):

User satisfaction averages are from 2.8 to 4.4 points. The S.D. ranges are from

0.6 to 1.3; Cronbach's « value is 0.946; the highest user satisfaction is “Can
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search by patient's basic information (4.4)”; the lowest is “The function of
providing merge-print the management record in system (2.8)”.

. The user acceptability (Table 10)

Averages are from 3.5 to 4.3, and the S.D ranges are 0.7 to 0.8. Cronbach's «
value is 0.925; The highest user acceptability is “The training received is
adequate (4.3)”; the lowest is “I feel I provide the right attention to patients
using this system (3.1)”.

Table 7 The basic data of case managers.

N=8
Variable Peoples Percent Mean S.D.
male 0 0%
Sexual
female 8 100%
<40 years old 2 25.00%
Ages 43.33 4.1
>40 years old 6 75.00%
) Yes 3 37.50%
Married
No 5 62.50%
. Collage 3 37.50%
Education
Master 5 62.50%
<10 years 2 25.00%
Work Year  10~20 years 4 50.00% 14.63  5.63
>20 years 2 25.00%
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Table 8 The user requirement of system. (Cronbach's « value is 0.833)

Items Scores
Function Mean SD
1 The screen visual comfortable of System 4.7 045
2 System interface is simple and easy to understand 50 0
3 System response time 50 0
4 System stability degree 50 0
5 The list item of Patients in System main screen 49 03
6 System provides kinds of search condition 47 0.7
6.1 Can search by patient's basic information 50 0
6.2 Can search specific record of period by date 47 0.5
6.3 Can Search by case status 47 0.5
6.4 Can search by days of lost 47 0.5
7 The function of registering the management record in system 47 05
8 The function of reading the management record in system 47 05
9 The function of providing print the management record in system 47 05
10 The function of merge-print the management record in system 40 09
" The function of providing export a series of the management record in Y
system
12 System can link to information system in hospital 50 1
13 The system can feedback the management record to related system in 16 07
hospital
14 System can provide real-time in  searching case 44 09
15 System can alert actively about tracking 47 0.5
16 System can provide statistical analysis 50 0
Maintain
1 There have Professional program can maintain system 50 0
2 There have appropriate permissions to manage system 50 0
3 System has enough storage capacity in hardware 50 0
4 Guideline for system operation 49 03
5 Manual for Standard operating system 50 0
6 The requirement for completed time to tracking and review in system 5.0 0
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function update and change

Table 9 The user satisfaction of system. (Cronbach's « value is 0.94)

Items Scores
Function Mean SD
1 The screen visual comfortable of System 4 0.5
2 System interface is simple and easy to understand 4.1 0.6
3 System response time 4 0.5
4 System stability degree 3.9 1
5 The list item of Patients in System main screen 43 05
6 System provides kinds of search condition 4 0.8
6.1 Can search by patient's basic information 46 0.5
6.2 Can search specific record of period by date 3.9 1
6.3 Can Search by case status 3.1 1.1
6.4 Can search by days of lost 33 1.3
7 The function of registering the management record in system 30 1
8 The function of reading the management record in system 3.7 09
9 The function of providing print the management record in system 33 09
10 The function of merge-print the management record in system 27 1.3
" The function of providing export a series of the management record in 20 .
system
12 System can link to information system in hospital 3 1.6
13 The system can feedback the management record to related system in 3 13
hospital
14 System can provide real-time in searching case 3.9 1
15 System can alert actively about tracking 3.1 1,2
16 System can provide statistical analysis 33 09
Maintain
1 There have Professional program can maintain system 3.1 1
2 There have appropriate permissions to manage system 39 08
3 System has enough storage capacity in hardware 3.7 09
4 Guideline for system operation 3 1
5 Manual for Standard operating system 3.1 1.2
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The requirement for completed time to tracking and review in system

function update and change 31 L4

A Overall, is the case management information system confirming your 37 09
requirement?

B Overall, how much do you feel about the system promotion scale for you 39 08
work efficient?

C Opverall, how much is your satisfaction for the system? 39 0.6

Table 10 The user acceptability of system. (Cronbach's «a value is 0.908)

System acceptability ( 8questions) Mean SD
1 I am satisfied with the use of the system 4.1 0.6
2 1 feel I provide the right attention to patients using this system 3.1 0.8
3 I would use the system again 4.1 0.6
4 1 would recommend it to others 39 0.6
5 I find the system easy to use 4 0.8
6 I find the use the system is stressing (inverted question) 39 0.8
7 The training received is adequate 44 05
8 The system improves the care provided to patients 3.6 0.7

5.2 Discussion

About workflow supporting for case managers routine work list (Table 6), the

system can cover most of “information-related” work, except for statistics report and

file to CDC and National Health Insurance (NHI) or other of the “non-information”

works including direct care and providing consultation for patents. Because the system

can’t directly connect to the CDC or NHI, so it couldn’t provide the function for filing.

About the statistics report, we only design the excel table export for case management

to list patients.

In the questionnaire outcome, the information literacy of nurse (not shown): The
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average score is 203 points, so case managers belonged to high information literacy

community [25]. In the user requirement questionnaire, most of the average scores are

greater than 4.4 point. This result is also identical to Jia-Pin Juang and M. F. Yen [26,

29]. In case management workflow, the case managers indeed need support from

information system. About user satisfaction part, most questions are greater than 3.3

points; the lowest is “The function of merge-printing the management record in system

(2.8)”, “The function of providing export a series of the management record in system

(2.9)” and “System can link to information system in hospital (2.9)”. The reason of the

lowest score is, this system didn’t provide print extra education table and excel file

function in HIV care. This also indicated case managers need information function in

export or input data. Overall, the results of confirming requirement (3.7 points),

promoting work efficiency (3.9), user satisfaction is positive (3.9) and user acceptability

(all greater than 3.6) is positive.

The two aspect evaluations (processing-based and outcome-based) help us to find

more potential problems. For example, the user acceptability of question 2 “I feel I can

pay the right attention to patients using this system” average point is 3.1. The possible

reason is the computer used is desktop PC; however, the case managers couldn’t “bring

PC” around to provide medical work. If we can provide the information system using

tablet PC, this acceptability result could be better.
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Chapter 6 Conclusion and Future Work

6.1 Conclusion

By developing case management information system, we successfully support
most of information-related workflow; through kinds of information integration, case
manager can concentrate more in patient’s care. In system evaluation, we also confirm
that the system is positively beneficial to the case managers. However, we still have
space for improvements. For example, the system only supports HIV and Diabetes
workflow in present; if the other chronic diseases like kidney disease, chronic
obstructive pulmonary disease (COPD) and heart failure that long-term affecting patient
are integrated to this system, the evaluation could be more multi-aspects, we might
process further long-term research such as data-mining or patient outcome improvement

researches.

6.2 FutureWork
The next stage, we will go for several goals:
1. Mobile information system:
There are more and more information systems specific for mobile platform such as

drug consultation [30]. Self-management information system also can be used for
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diabetes care and the information can be used more times in mobile platform than in

PC [31], the information can be browsed anywhere is the trend.

Clinic disease support system (CDSS):

CDSS can promote clinical performance such as drug dosing, simple vital signs

abnormal determination for medical staff [32], more advanced system can suggest

cancer treatment [33]. In case management, maybe the system could be designed for

individualized to assist the primary care.
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