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 ABSTRACT 

In the complex financial environment, todays health-care industry requires administrators 

who are familiar with efficient method of allocating scare resources. Many health-care 

facilities have become similar to large business enterprises, which intend  to achieve 

multiple and conflicting goals through integration and use of limited resources. The 

objective of this study was to develop the goal programming approach in the health-care 

field, and to determine the optimum sequence for treatment of surgical patients that 

maximizes the total contribution to profit. 

Keywords: Optimization, Health-Care Resources, Goal Programming, Strategic, 

Categorical 

1. INTRODUCTION 

 The India spends over a millions of rupees annually on health expenditures. Both as a 
percentage of national productivity and per capita, health care spending by the India 
exceeds that of any other nation in the world. However, this tremendous expenditure has 
not secured the India a rank among the ‘healthiest’ nations. In fact, for many health 
indicators,  such as infant mortality and measles immunizations, the India ranks below 
some countries characterized as underdeveloped [23,29]. Prolonged public debates on 
health care policy in the India have focused on insurance coverage and medical care 
financing programs without any serious examination of the true health status of the nation. 
The need to assess the health status of Indian communities in a comprehensive and 
systematic manner has been widely recognized within the health professions. The Institute 
of Medicine (IOM) of the National Academy of Sciences has acknowledged the importance 
of a population-based perspective in two influential reports, emphasizing the need for a 
regular and systematic collection, assemblage, and analysis of the health status of our 
nation’s communities [16,18]. A community health profile is comprised of socio-
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demographic characteristics, health status and quality of life indicators, health risk factors, 
and health resource measures. The intent of such a comprehensive health profile is to assist 
a community in developing, refining, and monitoring a long-term strategic view of its 
overall health status. Although there are many sources of health data, there are no standard 
data definitions, formats, or reports across the health care industry. Thus, health care data 
are widely used (and misused) in an ad-hoc manner to justify managerial objectives of 
health institutions and agencies, a maze of mandated categorical funding, and a variety of 
political agendas. Sound information and accepted analytic techniques are even more 
important as funding is consolidated in block grants and local community decision-making 
is emphasized. As part of the ongoing clarification of the public health role at the 
community level and the transition from a disease to a health focus and from a treatment to 
a prevention strategy, there has been recognition that partnerships and collaboration are 
necessary to support effective action [17,21]. Health organizations, public sector agencies, 
medical care providers, businesses, the religious community, educational institutions, and 
other community organizations are interdependent components of a multi-sectoral 
community health environment. The overall community must be empowered to make the 
necessary, and sometimes difficult, resource allocation choices to improve health through 
information, education, behavior change, and social support [7]. Such collaborative action 
at the community level must be informed by unbiased data describing the community’s 
health status, needs, and resources. The ability is also needed to track progress over time to 
meet the community’s health care goals [24]. 
2. DATA OF THE PROBLEM 

The data collected from Govt. Hospital, Hyderabad, which is specialized in performing six 
types of surgery: tonsillectomies, appendectomies, hemias, cholecystectomies, 
hystroctomies and l.s.c.s (Lower Sigment Ciserian Surgery). The performance of these 
surgeries is constrained by three resources: Operating room hours, recovery room-bed 
hours and surgical service bed-days. 

The required information is given in Table I. 

Table 1 

 
Types of Surgical  Patients  

Y1 Y2 Y3 Y4 Y5 Y6 Capacity/Year 

Operating Room 2 2 3 2 2 2 1960 hours 

Recovery Room 6 4 8 6 6 7 
2205 bed 

hours 
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Where  
Y1 =  number of tonsillectomy patients. 

Y2  =  number of appendectomy patients. 

 Y3  = number of hernia patients. 

 Y4 = number of cholecystectomy patients  

 Y5 = number of hystroctomy patients. 

 Y6 = number of 1.s.c.s. (Lower Sigments Ciserian Surgery) patients. 

  I1 = idle hours of the operating room. 

  I2= idle hours of the recovery room. 

  I3= idle days of the surgical service beds. 

3.  GOAL PROGRAMMING MODEL 

The goal programming model developed is as follows:  

             Minimize Z = 1 1 2 2 3 3 4 4( ) ( ) ( ) ( )P d P d P d P d       

Subject to the constraints : 

(i) Target profit 

        2500Y1 + 2700Y2 + 2300Y3 + 3500Y4 + 3700Y5 + 3900Y6 + 1 1d d  =12,12,000 

(ii) Operating room hours 

         2Y1+2Y2+3Y3+2Y4+2Y5+2Y6+ 2 2d d  =1960 

(iii) Recovery room bed-hours 

Surgical Service 3 4 7 4 5 6 2541 bed days 

Average 
Contribution to 

profit (Rs.) 
2500 2700 2300 3500 3700 3900  

Average contribution to profit is taken hypothetical, because  hospital is being run 
by the Government on no profit basis. 
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         6Y1+4Y2+8Y3+6Y4+6Y5+7 Y6+ 3 3d d  =2205 

(iv) Surgical service bed-days 

         3 Y1+4 Y2+7 Y3+4 Y4+5 Y5+6 Y6+ 4 4d d  =2541 

And, Y1, Y2, Y3, Y4, Y5, Y6    1d  , 1d  , 2d  , 2d  , 3d  , 3d  , 4d  , 4d  0.   

The equations above however, require two slack variables, to allow the possible deviation 

above and below the goal achievement. Note that the 1d   appears in the objective function 

with a P1 coefficient. The reason is that, since first goal requires making at least 
Rs.12,12000, there is no need to put any restriction on d1. The objective of the second, a 
third and fourth goal is to minimize the idle capacities of all the scare resources. Thais is 

done by including under-achievement variables 2d  , 3d  , 4d   in the objective function with 

priority coefficients P2, P3 and P4 respectively. 

4. RESULT AND ANALYSIS 

The solution values of decision variables (Yi’s) and deviational variables (di’s) obtained by 
using modified simplex method for goal programming are as under. 

   Table 2 

 

 

 

 

 

The solution values in accordance with priorities (Pi’s) so obtained may be interpretated as 
follows: 

The first priority goal for target profit is fully achieved (since 1d  =0 ).Treat only 

apendecetomy and hernia patients. The best combination of these patients will be 373 
apendectomy patients (Y2) and 89 hernia patients (Y3).Decrease the operating room hours 

by 946 hrs (since 2d  =946). Decrease the surgical service bed-days by 425 days(since 4d 

=425). 

 

 

              

             Y1=0;  Y2=373; Y3=89; Y4= Y5= Y6=0 

                    1d  = 1d  =0; 2d  =0; 2d  =946 

                      3d  = 3d  =0; 4d  =0; 4d  =425. 
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5. CONCLUSION 

In this paper we developed a goal programming model to determine the optimal solution 
for treatment of surgical patients that maximizes the total contribution of profit. The 
proposed method is used for the limited resources and is extendable for large scale for large 
scale hospitals. 

   REFERENCES 

1.   D. Berndt, A. Hevner, J. Studnicki, Data warehouse dissemination  strategies       
   for community health assessments, informatik / informatique, Journal of the    
  Swiss Informatics Society (1), (2001), 27– 33.  

2. D. Berndt, J. Fisher, A. Hevner, J. Studnicki, Healthcare data warehousing and 
quality assurance, IEEE Computer 34 (12), (2001), 33–42. 

3. D. Berndt, R. Satterfield, Customer and household matching: resolving entity 
identity in data warehouses, Proceedings of AeroSense 2000, Conference on Data 
Mining and Knowledge Discovery, Orlando, (2000). 

4. Center for Disease Control and Prevention, Principles of Community Engagement, 
Atlanta, (1997).  

5. D. Chrislip, C. Larson, Collaborative Leadership: How Citizens and Civic Leaders 
Can Make a Difference, Jossey-Bass, San Francisco, (1994). 

6. M. Corey, M. Abbey, Oracle Data Warehousing, Oracle Press and Osborne    
          McGraw-Hill, New York, (1997). 

7. S. Cropper, Collaborative working and the issue of sustainability, in: C. Huxham 
(Ed.), Creating Collaborative Advantage, SAGE Publishers, London, (1996). 

8. A. Dennis, Information exchange and use in group decision making: you can lead a 
group to information but you can’t make it think, MIS Quarterly 20 (4), (1996), 
433– 458. 

9. A. Dennis, K. Hilmer, N. Taylor, Information exchange and use in GSS and verbal 
group decision making, Journal of MIS 14 (3), (1998), 61– 88.  

10. D. Dey, S. Sarkar, P. De, A probabilistic decision model for entity matching in 
         heterogeneous databases, Management Science 44 (10), (1998), 1379– 1396. 

11. U. Fayyad, G. Piatetsky-Shapiro, P. Smyth, R. Uthurusamy (Eds.), Advances in 
Knowledge Discovery and Data Mining, The AAAI Press, Menlo Park, CA, (1996). 

12. P. Gray, H. Watson, Decision Support in the Data Warehouse, Prentice-Hall,  
         Englewood Cliffs, NJ, (1998). 

13. J. Han, M. Kamber, Data Mining: Concepts and Techniques, Morgan Kaufmann 
Publishers, San Francisco, (2001). 

14. V. Harinarayan, A. Rajaraman, J. Ullman, Implementing data cubes efficiently, 
Proceedings of the 1996 ACM SIGMOD, Montreal, (1996). 

15. W. Inmon, Building the Data Warehouse, Wiley, New York, (1992). 



                             DVS International Journal of Multi-Disciplinary Research                                                              ISSN NO 2454-7522                                                   
                             ISSUE: 05 Vol: 2, No.1   July – Sep, 2016 

16 

 

16. Institute of Medicine, Summary of recommendations, in: W. Waterfall (Ed.),  
The future of Public Health, National Academy Press, Washington, DC, (1988). 

17. Institute of Medicine, Healthy Communities: New Partnerships for the Future of  
Public Health, National Academy Press, Washington, DC, (1996). 

18. Institute of Medicine, Measurement tools for a community health improvement 
process, in: J. Durch, L. Bailey, M. Stoto (Eds.), Improving Health in the 
Community, a Role for Performance Monitoring, National Academy Press,  
Washington, DC, (1997). 

19. H. Mintzberg, The Nature of Managerial Work, Harper and Row, New York,  
(1973). 

20. H. Nakajima, Editorial: new players for a new era, World Health 50 (3),       
      (1997), 3. 
21. J. Srivastava, P. Chen, Warehouse creation—a potential roadblock to data  
      warehousing, IEEE Transactions on Knowledge and Data Engineering 11    
      (1), (1999), 118–126. 
22. B. Starfield, Primary care and health: a cross-national comparison, Journal of  
       the American Medical Association 266 (16), (1991), 2268– 2271. 
23. J.Studnicki, Evaluating the performance of public health agencies: information 

needs, American Journal of Preventive Medicine, Research and Measurement in 
Public Health Practice 11 (6), (1995), 74– 80. 

24. J. Studnicki, B. Steverson, B. Myers, A. Hevner, D. Berndt, Comprehensive  
      assessment for tracking community health (CATCH), Best Practices and  
      Benchmarking in Healthcare 2 (5), (1997), 196– 207. 
25. J. Studnicki, A. Hevner, D. Berndt, S. Luther, Comparing alternative methods 

Public Health Management and Practice 7 (6), (2001), 87– 94. 
26. R. Wang, M. Ziad, Y. Lee, Data Quality, Kluwer Academic Publishing,        

New York, (2001). 
27. J. Weissman, C. Gatsonis, A. Epstein, Rates of avoidable hospitalization by  
      insurance status in Massachusetts and Maryland, Journal of the American  
      Medical Association 268 (17), (1992), 2388–2394. 
28. World Health Organization, The World Health Report 1995: Bridging the   
       Gaps, Report of the Director-General, Geneva, (1995). 
 
       

  


