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ABSTRACT
Medical Decision Support System is an essential issue for the current healthcare system management base on the reason of
large-scaling of hospital, raising cost of medical treatment and the establishing of healthcare insurance, which composed of a
complex healthcare system in Taiwan. Hence, it soon raised the question how to integrate public satisfaction with promoting hospital
management efficiency and medical quality effectiveness, and improving the effects of government healthcare policy at the same time
we have considered. Since the implementation of NHI in March 1995, it covers 99% of insured population until 2004. However,
with the financial bankruptcy of the Bureau of National Health Insurance, the government soon under financial pressure to increase
the tax premium and limits the amount for health providers that finally leads into the reduction of healthcare quality and service
satisfaction. In fact, the NHI is a dynamic complexity issue, our research use system dynamics as a methodology to construct a NHI
decision support model, and then explain its system behavior and process a set of related analysis of policy to propose a specific
suggestion for the government administration.

Keywords : Medical Decision Support System ; Health Service Administration ; National Health Insurance ; Strategic Management
; System Dynamics

Table of Contents

Abstract(Chinese)(] Abstract(English)(0 Acknowledgement Table of ContentsC] Contents Tablest] Contents FiguresC] Notation
Instructiond Chapter 100 O Introduction 1.1 Research Background 1.2 Research Objectives 1.3 Research Process 1.4 Research
Scope 1.5 Research Framework Chapter 200 O Literature Reviews 2.1 An Overview of NHI in Taiwan 2.2 The Implementation of
2G-NHI 2.3 The Characteristics of Health Insurance 2.4 Definitions of Decision Support System Chapter 3 Methodology 3.1
Definitions of System Dynamics 3.2 The Evolution of System Dynamics 3.3 System Dynamics Compare with Other Methodologies
3.4 System Dynamics Building Process 3.5 System Dynamics Qualitative / Quantitative Model 3.6 The Concept of Computer
Simulation 3.7 System Dynamics in Research Application Chapter 4 Modeling 4.1 Qualitative Model 4.2 Quantitative Model
Chapter 5 Results and Scenario Testing 5.1 Simulation Results 5.2 Scenario Testing Chapter 6 Summary and Discussion 6.1
Summary 6.2 Discussion Chapter 7 Conclusion Referencell Appendix( [0 Vensim Equations

REFERENCES

1.Chinese 0000000006090 0000 000000:00000 000000000300 000000000000000
00000000:000000O0000000000000000000000000000:000000 0000000000
000000[0O000]000: http://nhigov.tw [2006, September 6]0 0000000 COOOO0O0O0O0O0O0[0O000]000:
http://nhi.gov.tw [2007, May 18]0 OO OD0O0D0O000000000000O0O[0O0O0O0]000: http://nhi.gov.tw [2007, May 20]0
000000000000 D0000[0000]000: http://nhigov.tw [2007, May27]0 OOO0O0O00000000000000OO:
000000 000000000000Q&ADDDDOONDNONNNN00 0000000000 ONONONONONONOON: 0000000
0000003000000 00000000:0000000000000R4AD0D0O0O0N0N0N0N0000:0000000
0000000000000000000[0000]000: http://www.hcquality.helthe.net [2007, May 18]0 0 0 0 0 O O (1997)0 O
00000000000000:000000000@9sI00000000000000000000068-1130 000 (1992)0
000000000000350 000(1996000000000000000000:000000000000000000000
00000000000 000@)D00000000000—0000([0000]000: http://www.npf.org.tw [2007, May 24]0]
000((00)I0000000[0000]000: http://www.npf.org.tw [2007, May 24]0 000 (200)0 00 00000000[000
0100 O : hitp://nhi.org.tw [2007, May 24]0 000000 (20000 000000000 0:MMDO 0000000000000000
0 TQIPO O[O0 00 0]0 0O http://www.tjcha.org.tw [2007, May 18]0 000 (1995000000000 0000000390 0000
0001997 0000000000000 00000000000021(2044490 000(20040000000000000000
0000000000000000000000000 000007 0000000000000000[0000]000:
http://ptma.org.tw [2007, June 3]0 000 (20040 0000930 000000000: 0000000 000(1995000000000



000000038420 0009950 000 0000000008810 DOoD(ooo)moooooooooooooooooooo
O000O0O0O0O00O00O00O0O0O0O0O0O 000000000000 g(@OOONoe. DOH87-HI-003)U O O: 0000000
0000000000DO0DOO0ODO0O0O0[@CO0OO]00Od: http://www.doh.gov.tw/statistic/index.htm [2007, May 18]0 OO OO0 OO
00000000000 O0D0]00Oo: http://www.doh.gov.tw/statistic/index.htm [2007, May 18]0 OO0 OO OOO0ODOOCOODOO
g@oos)D 00000000 DO0ODOD0ODODODODODODODDODOD 00(199)0 00000000000 0520 00003000
gdo000oO0O0oO0O0O0O0OO0O0O0OO0O0OO0OO0O0O0O0O0O0O0OO0OO 00RIUIODUIODUOD - 000000000 0DODooooooog
0650 00019800 00000 - 00000000000000000046-530 00099 00000000o0ooooon
000074820 00019990 0 000 0000000000000 00000000000000000000000000 2.
English Ashayeri, J., Keij, R., & Broker A. (1998). Global business process re-engineering A system dynamics-based approach. International Journal
of Operations & Production Management, 18(9), 817-831. Babbie, E. (1995). The practice of social research (8th ed.). Belmont,CA: Wadsworth,
71. Binder, T., Vox, A., Belyazid, S., Haraldsson, H., & Svensson, M. (2004). Developing system dynamics models from causal loop diagrams.
Proceedings of the 22nd International Conference of the System Dynamics Society, Oxford, UK, 25-29. Bomba, D., & Land, T. (2006). The
feasibility of implementing an electronic prescribing decision support system: A case study of an Australian public hospital. Australian Health
Review, 30(3), 38 0-388. Brailsford, S. C., & Hilton, N. A. (2000). A comparison of discrete event simulation and system dynamics for modelling
healthcare systems. Proceedings of ORAHS, Glasgow Caledonian University, 18-39. Bui, T., & Loebbecke, C. (1996). Supporting cognitive
feedback using system dynamics: A demand model of the global system of mobile telecommunication. Decision Support System, 17(2), 83-98.
Bureau of National Health Insurance (2004). National Health Insurance annual statistical report, Taipei: Author Bureau of National Health
Insurance (2001). National Health Insurance profile, Taipei: Author. Bureau of National Health Insurance. Development of health system in
Taiwan [online]. Available: http://www.nhi.gov.tw/English [2006, August 31]. Bureau of National Health Insurance. The second generation
NHI: A reform plan [online]. Available: http://www.nhi.gov.tw/english [2006, September 7]. Bureau of National Health Insurance (2005). An
overview of NHI in Taiwan [online]. Available: http://www.nhi.gov.tw/english [2006, August, 24]. Carr-Hill, Roy A. (1994). Efficiency and
equity implications of the health care reforms. Social Science & Medicine, 39(9), 1189-1201. Chang, P. L., Wang, T. M., Huang, S. T., Hsieh, M.
L., Tsui, K. H., & Lai, R. H. (1999). Use of medical decision support system to improve the preoperative diagnosis of prostate cancer with pelvic
lymph node metastases. Chang Gung Medical Journal, 22(4), 556-564. Chang, H. J. (2001). NHI policy priorities and future directions. Taipei:
Bureau of National Health Insurance. Cheng, T. M. (2003). Taiwan’ s new National Health Insurance program: Genesis and experience so far.
Health Affairs, 22(3), 61-76. Cheng, S. H., & Chiang, T. L. (1997). The effect of universal health insurance on health care utilization in Taiwan:
Results from a natural experiment. Journal of the American Medical Association, 278(2), 89-93. Cheng, H. J. (2005). Taiwan’ s National Health
Insurance: Current development and performance. International Symposium: Toward an Equitable, efficient, and High Quality NHI. Chiang, T.
L., & Ting, C. Y. (1995). Commercialization of medicine: Inevitable trend? (in Chinese). Taiwan’ s Medical World, 39(1), 49-50. Chiang, T. L.
(1987). Health care delivery in Taiwan: Progress and problem. Conference of Economic Development and Social Welfare in Taiwan, Academia
Sinica. Chiang, T. L. (1990). Public health: Limited resources, rising costs. Free China Rev May, 14-17. Chiang, T. L. (1997). Taiwan’ s 1995
health care reform, Health Policy, 39(2), 225-239. Clayton, P. D., & Hripcsak G. (1995). Decision support in healthcare. Informational Journal of
Bio-Medical Computing, 39(1), 59-66. Coyle, R. G. (1972). Decision analysis. Nelson, London. Coyle, R. G. (1994). Cosmic and cosmos user
manuals. The Cosmic Holding Co, London. Croson, R., & Donohu, K. (2005). Upstream versus downstream information and its impact on the
bullwhip effect. System Dynamics Review, 21(3), 249-260. Dangerfield, BC. (1999). System dynamics applications to European health care issues.
Journal of the Operational Research Society, 50(4), 345-353. Department of Health (2002). Global budget study proposal, Taipei: Author.
Delaware Healthcare Association. Glossary of health care terms and acronyms [online]. Available: http://www.deha.org [2006, September 5].
Dreiseitl, S., & Binder, M. (2005). Do physicians value decision support? A look at the effect of decision support systems on physician opinion.
Artificial Intelligence in Medicine, 33, 25-30. Druzdzel M. J., & Flynn R. R. (2002). Decision support systems. Encyclopedia of Library and
Information Science (2nd ed.), New York: Marcel Dekker, Inc. Dutta, A., & Heda, S. (2000). Information systems architecture to support managed
care business processes. Decision Support Systems, 30, 217-225. Eberlein, R. L., & Peterson, D. W. (1992). Understanding models with Vensim.
Modeling for Learning Organization, Productivity Press: Portland, Oregon. Forrester, J. W. (1969). Urban Dynamics. Portland, OR: Productivity
Press. Forrester, J. W. (2003). Dynamic models of economic systems and industrial organizations. System Dynamics Reviews, 19(4), 329-345. Ford,
A. (1999). Modeling the environment: An introduction to system dynamics models of environmental systems. Island Press, Washington, DC.
Hammond, K. R., Stewart, T. R., Brehmer, B., & Steinmann, D. O. (1975). Human judgment and decision process: Social judgment theory.
Academic Press, New York. Haraldsson, H. V. (2004). Introduction to system thinking and causal loop diagrams. Technical Report, Department of
Chemical Engineering, Lund University, 1-49. Herman, C. F. (1967). Validation problems in games and simulations with special reference to
models of international politics. Behavioral Science, 12, 216-231. Homer, J. K., & Hirsch, G. B. (2006). System dynamics modeling for public
health background opportunities. America Journal of Public Health, 96(3), 452-458. Hung, P. (1996). Quality assurance in Taiwan, the republic of
China. International Journal for Quality in Health Care, 8(1), 75-82. Krikwood, C. W. (1998). System dynamics methods: A quick introduction
[online]. Available: http://www.public. asu.edu/~kirkwood/sysdyn/SDRes.htm [2006, October 31]. Lai, M. S. (2005). The challenges
confronting Taiwan’ s National Health Insurance: Toward an accountable system. International Symposium: Toward an Equitable, efficient, and
High Quality NHI. Lai, Y. H., Liu, L., Hsu, C. Y., & Chen, J. S. (2001). Medical diagnosis assisted nursing process support system. New Taipei



Journal of Nursing, 3(1), 67-78. Lane, D. C. (2000). You just don’ t understand me: Modes of failure and success in the discourse between system
dynamics and discrete event simulation. LSEOR Department Working Paper, London School of Economics and Political Science, 0-34. Lane, D.
C. (2000). Diagramming conventions in system dynamics. Journal of the Operational Research Society, 51(2), 241-245. Lee, M. T., Shao, K. N., &
Shieh Y. L. (1992). Development of the decision support system for diagnosis related grouping of hospital respiratory diseases. The Journal of
Taiwan Association for Medical Informatics, 15(2), 29-40. Lin, H. C., Yang, M. C., Chen, C. C., & Tang, C. H. (2003). Opinions of hospital
administrators toward the prevalence of patient dumping in Taiwan. Unpublished manuscript, National Taiwan University. Lin, H. C., Yang, C.
H., & Tung, Y. C. (2002). Comparing costs and hospital ownership for thyroidectomy patients. New Taipei Journal of Medicines, 4, 34-43. Lin, C.
Y., Chen, D. Y, Liu, I. C., & Hsiao, N. Y. (2005). Political feasibility study on the reform of the financing scheme of Taiwan’ s National Health
Insurance program. The Second Conference of the East Asian Social Policy Research Network, 30th June to 2nd July. Liu, S. Z., & Romeis, J. C.
(2003). Assessing the effect of Taiwan’ s outpatient prescription drug copayment policy in the elderly. Medical Care, 41(12), 1331-1342. Liu, E. &
Lee, J. (1998). Health care expenditure and financing in Taiwan. Research and Library Service Division Provisional Legislative Council
Secretariat. Lu, J. F., & Hsiao, W. C. (2003). Does universal health insurance make health care unaffordable? Lessons from Taiwan. Health Affairs,
22(3), 77-88. Maier, F. H., & Grosler A. (2000). What are we talking about? A taxonomy of computer simulation to support learning. System
Dynamics Review, 16(2), 135-148. Manni, K. E., & Cavana, R. Y. (2000). System thinking and modeling: understanding change and complexity.
Auckland, New Zealand: Pearson Education, 7. Meadows, D., Randers, J., Medows, D., & Behrens, W. (1971). The limits to growth. New York,
NY: Universe Books. MIT system dynamics in education project [online], Available: http:// sysdyn.clexchange.org [2006, October 4]. Morecroft,
J., & Robinson, S. (2005). Explaining puzzling dynamics: Comparing the use of system dynamics and discrete event simulation. Proceedings of the
2005 International Conference of the System Dynamics Society. Nemati, H. R., Steiger, D. M., lyer, L. S., & Herschel, R. T. (2002). Knowledge
warehouse: An architectural integration of knowledge management, decision support, artificial intelligence and data warehousing. Decision
Support Systems, 33, 143-161. Newell, A., Rosenbloom, P. S., & Laird, J. E. (1989). Symbolic architectures for cognition. Foundations of Cognitive
Science, MIT Press, Cambridge, MA, USA. OECD Health Data (2005), Organisation for economics co-operation and development, OECD:
Author. Richardson, G. P., & Pugh, A. L. (1981). Introduction to system dynamics modeling with DYNAMO. Productivity Press, Cambridge,
Massachusetts Institute of Technology. Ruland, C. M., & Bakken, S. (2002). Developing, implementing and evaluating decision support system for
shared decision making in patient care: A conceptual model and case illustration. Journal of Biochemical Informatics, 35(5), 313-321. Schlesinger,
M., Dorwart, R., Hoover, C., & Epstein, S. (1997). The determinants of dumping: A national study of economically motivated transfers involving
mental health care. Health Service Research, 32(5), 561-590. Schroeder, W., & Strongman, J. (1974). Adapting urban dynamics to lowell. Chapter
16 in Readings in Urban Dynamics, 1, edited by Nathaniel Mass. Walthan, MA: Pegasus Communications. Schwaninger, M. (2005). System
dynamics and the evolution of system movement: A historical perspective. Unpublished manuscript, University of St. Gallen, Switzerland.
Schwaninger, M., & Hamann, T. K. (2005). Theory-building with system dyanmics: Principles and practices. Lecture Notes in Computer Science.
Senge, P. M. (1990). The fifth discipline: The art and practice of the learning organization. New York: Doubleday. Sengupta, K., & Abdel-Hamid,
T. K. (1993). Alternative conceptions of feedback in dynamic decision environments: An experimental investigation. Management Science, 39(4),
411-428. Sengupta, K., & Te’ eni, D. (1993). Cognitive feedback in GDSS: Improving control and convergence. MIS Quarterly, 17(1), 87-113.
Simon, H. A. (1947). Administrative behavior. New York, NY: Micmillan. Sprague, R. H., & Watson, H. J. (1986). Decision support systems:
Putting theory into practice. Prentice-Hall, Englewood Cliffs, NJ. Sterman, J. D. (1988). People express management flight simulator. MIT Press,
Cambridge, MA, USA. Sterman, J. D. (2000). Business dynamics: System thinking and modeling for a complex world. Boston, Mass: Irwin
McGraw-Hill. Warren, K., & Langley P. (1999). The effective communication of system dynamics to improve insight and learning in management
education. Journal of the Operational Research Society, 50(4), 396-404. Weil, T. P. (1990). Living with NHI. Medical Progress, 71(3), 44-48.
Wolstenholme, E. F. (1990). System enquiry: A system dynamics approach. John Wiley & Sons Ltd, Chichester. Wolstenholme, E. F. (1999).
Qualitative vs Quantitative modelling: The evolving balance. Journal of the Operational Research Society, 50(4), 422-428.



