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Abstract: Cancer case management provides consecutive care during the entire process through 

diagnosis to treatment and follow-up. We established an integrative information system with 

integration of the health information system. This integrative information system shortened the 

time spent on case screening, follow-up data management, and monthly data summarization of 

case managers. It also promoted the case follow-up rate. This integrative information system 

may improve the quality and effectiveness for cancer case management, one important part of 

cancer nursing.
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Introduction
According to definition by the Case Management Society of America, case management 

(CM) 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. CM has been proven effective to help improve disease 

control and care quality in many clinical fields, such as improve glycemic control in 

diabetic patients1,2 and clinical outcomes in HIV/AIDS patients.3,4 The application of 

CM in the oncology field could be referred to as cancer case management (CCM).

Cancer has been the leading cause of death in many countries.5 Management of 

cancer patients consists of medical treatment, nursing care, and other expertise as a 

multidisciplinary team work. Among nursing care, the CM, defined as an integration 

of interdisciplinary expertise to provide a comprehensive management process for each 

individual case, plays an important role in bridging and coordinating each profession 

in disease management including cancer.

In current clinical practice, each cancer case manager has to manage more than 

400 cases simultaneously in Taiwan,6 which might be far beyond the caseload in other 

countries. As the enrollment period keeps progressing, the number of accumulated cases 

rapidly grows. This great quantity of cases might prolong the management time for 

case screening, follow-up, and periodical data summarization, etc. Depth and details 

of CM may also be compromised. Given that caseload size may affect the quality of 

care,7 the growing caseload size may need the aid of computerized information systems 

to improve the quality of CCM.

To improve effectiveness and quality of data management, including the process-

ing time, the development of customized information systems in each institution is 
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an important trend. For example, Wu and Lin reported an 

improvement in cancer screening model by using an inte-

grated operating system.8 The clinical unmet nursing need 

in CCM is that no available computerized tool to aid clinical 

practice for the growing caseload size has been developed. To 

solve this problem, we developed an integrative information 

system (IIS) dedicated to CCM in our institution. After pre-

liminary test and revision, this IIS has been adopted for daily 

practice of CCM since 2008. The research objective was to 

establish a practical tool for unmet nursing need in CCM and 

to validate the effectiveness by scientific methodology.

In this study, we established the IIS and collected the 

detailed data during processing of CCM and compared the 

management results before and after administration of this 

IIS to justify its application.

Methods
Development of IIS
Based on the central theme of patient-centered care, we 

designed a computer program, namely IIS, to manage 

case data with a user-friendly interface for case managers 

(Figure 1). During the processing of program design, sugges-

tions and comments from eight cancer case managers were 

adopted for in-depth and detailed revision. For program-

ming, the Visual Basic.NET (VB.NET) 2003 from Microsoft 

(Microsoft Corporation, Redmond, WA, USA) was used. 

To construct the framework of this IIS, the considerations, 

such as needed user functions, systematic requirement, 

software specification, work flow connection, and clinical 

CM planning were included. The designed functions of IIS 

contained two major domains, the new case search and case 

database establishment. To facilitate data search by the case 

manager, the ActiveX Data Objects interface was designed. 

Single Sign-on was used for specific registration. The hos-

pital information system was established by using Oracle 

11.2.0.4, Hyperion Intelligence 8.3 through Structured Query 

Language and was written by VB.NET 2003, VB5 and C#. It 

was integrated to IIS to enhance the processing and operation 

efficiency of case managers.

Verification, error detection,  
system improvement, execution  
and auditing of IIS
During the initial execution period of IIS by cancer case 

managers, the system verification, error detection and cor-

rection had been performed. The user manual was edited 

subsequently with detailed instruction for users. For improve-

ment of this IIS, the user meetings were held bi-annually 

Figure 1 Demonstration of representative interfaces of integrative information 
system for cancer case management.
Notes: (A) System maintenance and general information. (B) Case management and 
medical information. (C) Case follow-up information. (D) Data analysis and reporting.
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to collect practical issues and problems related to CM and 

system operation. The audit, information collection, and data 

analysis were executed in terms of the following categories: 

case screening, CM, quality of care, efficiency of manage-

ment, and parameters of system processing.

Statistics
For statistical analyses, the Student’s t-test was performed 

using the software package SPSS 12.0 (SPSS Inc., Chicago, 

IL, USA).

Results
processing time
By using this IIS, case mangers shortened the time spent on 

case screening, follow-up data management, and monthly 

data summarization from 8.32 to 1.25 minutes, 3.95 to 

0.64 minutes and 3.54 to 1.15 minutes per case, respectively. 

As demonstrated in Table 1, the greatest improvement of 

processing time in case screening could be noted in managing 

cases of gynecological cancer. For time spent on follow-up 

data management and monthly data summarization, the great-

est shortening was those for head and neck cancer as well as 

lung cancer, respectively.

Follow-up rate
The case follow-up rate in all categories of cancer cases was 

augmented from 92% to 99%. Within these managed cases, 

the most beneficial effect on follow-up rate by using IIS was 

noted in cases of head and neck cancer (Table 1).

Discussion
In this study, we established a computerized system with 

integration of CM and the hospital information system 

for clinical practice of CCM. The preliminary experience 

for operating this system demonstrates the feasibility and 

improvement of CCM processing. Furthermore, the clinical 

outcome of cancer case follow-up rate was increased.

According to literature survey and to our best knowledge, 

the information system for CM focusing on cancer patients 

remains limited.9–11 The establishment of this IIS was based 

on the need from clinical practice and might be the first one 

dedicated to CCM.

In processing CCM by using this IIS, we found that 

the most evident improvement of the time spent on case 

screening, follow-up data management, and monthly data 

summarization were those for gynecological, head and neck, 

and lung cancers. The possible correlation with complexity 

of treatment modalities, high recurrence rates, prolonged 

clinical course, and this improvement could be considered. 

For increase in follow-up rate, the greatest improvement was 

in management of head and neck cancer patients. It is our 

understanding that social activity withdrawal due to body 

image alteration or speech function impairment in head and 

neck cancer patients has been reported.12 By using this IIS, 

the cancer case managers may create more time and get 

more precise follow-up schedules for cancer cases of this 

category. Extension of this information system to palliative 

care service may augment the clinical significance in CM of 

cancer patients.13–15

The limitation and drawback of this IIS remains to be 

improved in terms of clinical operating interface, work flow flu-

ency, and integration with other information systems. We have 

been working on this issue during clinical practice of CCM.

The nursing implication of this study is that the IIS could 

improve the quality and effectiveness for CCM, one impor-

tant part of cancer nursing.

Table 1 the processing time for cancer case management and patient follow-up rate before and after application of the integrative 
information system

Cancer type Case screen Follow-up data  
management

Data summarization Follow-up rate (%)

Before After Before After Before After Before After 

Time  
(min/case)

Time 
(min/case)

Time 
(min/case)

Time 
(min/case)

Time 
(min/case)

Time 
(min/case)

Time 
(min/case)

Time 
(min/case)

Head and neck 10.38 1.43 5.00 0.65 3.33 1.11 87 100
Breast 6.77 1.30 3.75 0.62 3.33 0.83 88 99
Lung 8.28 1.25 4.39 0.73 4.29 1.25 97 100
Liver 7.94 1.20 4.19 0.45 3.75 1.30 87 100
Colorectal 6.82 1.25 3.37 0.52 3.00 1.11 98 99
Urinary system 8.57 1.25 3.95 0.78 3.75 1.43 99 99
Gynecologic 9.47 1.05 3.33 0.76 3.33 1.00 91 99
Mean 8.32 1.25* 3.95 0.64* 3.54 1.15* 92 99

Note: *P,0.05 was regarded as significant statistical difference in comparison between the parameters before and after using the integrative information system.
Abbreviation: min, minutes.
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