
   

 REFERENCES 165

 

References 

ABS (Australian Bureau of Statistics) 2005, Australian Standard Geographical 
Classification (ASGC), Cat. no. 1216.0, Canberra. 

—— 2008a (and previous issues), Private Hospitals, Cat. no. 4390.0, Canberra. 

—— 2008b, Socio�Economic Indexes for Areas (SEIFA): Technical Paper 2006, 
Cat. no. 2039.0.55.001, Canberra. 

—— 2008c, Hospital Cost Index, Prepared for the Commonwealth/State Technical 
Working Party for the Australian Health Care Agreements by the Australian 
Bureau of Statistics, September Quarter, Canberra. 

ACHS (Australian Council on Healthcare Standards) 2008, Australasian Clinical 
Indicator Report 2001–2007: Determining the Potential to Improve Quality of 
Care, 9th edn, Sydney. 

ACSQHC (Australian Commission on Safety and Quality in Health Care) 2009, 
Windows into Safety and Quality in Health Care 2009, ACSQHC, Sydney. 

AHRQ (Agency for Healthcare Research and Quality) 2009, AHRQ Quality 
Indicators,  Rockville. http://qualityindicators.ahrq.gov/index.htm 
(accessed 15 December 2009). 

—— 2005, AHRQ releases standardized hospital bed definitions, Rockville. 
http://www.ahrg.gov/research/havbed/definitions.htm 
(accessed 15 December 2009). 

Aigner, D.J., Lovell, C.A. K. and Schmidt, P. 1977, ‘Formulation and estimation of 
stochastic frontier production function models’, Journal of Econometrics, vol. 6, 
no. 1, pp. 21–37. 

AIHW (Australian Institute of Health and Welfare) 2009a, Australian Hospital 
Statistics 2007-08, Health Services Series no. 33, Cat. no. HSE 71, Canberra. 

—— 2009b, Towards National Indicators of Safety and Quality in Health Care, 
Cat. no. HSE 75, Canberra. 

—— 2010. Indigenous identification in hospital separations data—quality report. 
Health Services Series no. 35. Cat. no. HSE 85, AIHW, Canberra. 

Aiken, L.H., Clarke, S.P., Sloane, D.M., Sochalski, J. and Silber, J.H. 2002, 
‘Hospital Nurse Staffing and Patient Mortality, Nurse Burnout, and Job 



   

166 PUBLIC AND PRIVATE 
HOSPITALS: 
MULTIVARIATE ANALYSIS 

 

 

Dissatisfaction’, Journal of the American Medical Association, vol. 288, no. 6, 
pp. 1987-1993. 

Al Shammari, M. 1999, ‘A multi-criteria data envelopment analysis model for 
measuring the productive efficiency of hospitals’, International Journal of 
Operations and Production Management, vol. 19, no. 9, pp. 879–90. 

Anson-Dwamena, R. and Studer, K. 2009, ‘Hospital ‘staffed beds’: a concept in 
need of clarification, Office of Minority health and Public Policy, Virginia 
Department of Health, accessed 17 March 2009, <www.vdh.virginia.gov/ 
healthpolicy/.../method-for-assessing-staffed-beds.pdf> 

Arocena, P. and Garcia-Prado, A. 2007, ‘Accounting for quality in the measurement 
of hospital performance: evidence from Costa Rica’, Health Economics, vol. 16, 
pp. 667-85. 

Aujesky, D., Mor, M.K., Geng, M., Fine, M.J., Renaud, B. and Ibrahim, S.A. 2008, 
‘Hospital volume and patient outcomes in pulmonary embolism’, Canadian 
Medical Journal, vol. 178, no. 1, pp. 58-60. 

Aylin, P., Bottle, A. and Majeed, A. 2007 ‘Use of administrative data or clinical 
databases as predictors of risk of death in hospital: comparison of models’ 
British Medical Journal, vol. 334, pp. 1044–1047. 

Banker, R.D., Conrad, R.F. and Strauss, R.P. 1986, ‘A comparative application of 
data envelopment analysis and translog methods: an illustrative study of hospital 
production’, Management Science, vol. 39, no. 10, pp. 1265–73. 

Balk, B.M. 2001, ‘Scale efficiency and productivity change’, Journal of 
Productivity Analysis, 15:159–183. 

Battese, G. 1996, ‘On the estimation of production functions involving explanatory 
variables which have zero values’, Working Paper in Econometrics and Applied 
Statistics, Department of Econometrics, University of New England, Armidale. 

Bedard, J.C. and Wen, K.W. 1990, ‘A comparison of the efficiency effects of 
prospective Reimbursement System’, Research in Governmental and Non-profit 
Accounting, vol. 6, pp. 63–82. 

Ben-Tovim, D., Woodman, R.J., Harrison, J.E., Pointer, S., Hakendorf, P. and 
Henley, G. 2009, Measuring and Reporting Mortality in Hospital Patients, 
AIHW, Cat. no. HSE 69, Canberra. 

——, ——, Hakendorf, P. and Harrison, J.E., 2009 ‘Standardised mortality ratios: 
neither constant nor a fallacy’, British Medical Journal, vol. 338, pp. 1748. 

Bilodeau, D., Crémieux, P-Y, Jaumard, B., Ouellette, P., and T. Vovor, 2004, 
‘Measuring hospital performance in the presence of quasi-fixed inputs: an 



   

 REFERENCES 167

 

analysis of Québec hospitals’, Journal of Productivity Analysis, vol. 21, pp. 183–
199. 

Biørn, E., Hagen, T.P, Iversen, T., and Magnussen, J. 2003, ‘The effect of activity 
based financing on hospital efficiency: a panel data analysis of DEA efficiency 
scores 1992-2000’, Health Care Management Science, vol. 6, pp. 271-83. 

Birkmeyer, J.D., Siewers, A.E., Finlayson, E.V., Stukel, T.A., Lucas, F.L., Batista, 
I., Welch, H.G., Wennberg, D.E., 2002, ‘Hospital volume and surgical mortality 
in the United States’, New England Journal of Medicine, vol. 346, no. 15, 
pp. 1128-37. 

Birkmeyer, J.D., Dimick, J.B. and Staiger, D.O. 2006, ‘Operative Mortality and 
Procedure Volume as Predictors of Subsequent Hospital Performance’, Annals of 
Surgery, vol. 243, pp. 411–417. 

Borden, J.P. 1988, ‘An assessment of the impact of diagnosis-related group (DRG)-
based reimbursement on the technical efficiency of New Jersey hospitals using 
data envelopment analysis’, Journal of Accounting and Public Policy, vol. 7, 
pp. 77–96. 

Breyer, F. 1987, ‘The specification of a hospital cost function – a comment on the 
recent literature’, Journal of Health Economics, vol. 6, pp. 147–57. 

Bridges, J., Haas, M. and Mazevska, D. 1999, A Qualitative Insight into Rural 
Casemix Education, Centre for Health Economics Research and Evaluation 
Project Report 10, Melbourne. 

Brien, S.E. and Ghali, W.A. 2008 ‘CIHI’s hospital standardized mortality ratio: 
friend or foe?’, Healthcare Papers, vol. 8(4) pp.57–61.  

Brook, C. n.d., Casemix funding for acute hospital care in Victoria, Australia. 
www.health.vic.gov.au/__data/assets/pdf_file/0005/403169/casemix_funding 
.pdf (accessed 11 February 2009). 

Brown, H.S. 2003, ‘Managed care and technical efficiency’, Health Economics, 
vol. 12, pp. 149–58. 

Burgess, J.F. and Wilson, P.W. 1995, ‘Decomposing hospital productivity changes, 
1985–1988: a nonparametric Malmquist approach’, Journal of Productivity 
Analysis, vol. 6, pp. 343–63. 

—— 1998, ‘Variation of inefficiency in US hospitals’, Canadian Journal of 
Operational Research and Information, vol. 36, pp. 84–102. 

Butler, 1988a, ‘Hospital costs and information theory case mix indexes: results for 
Queensland’, Prometheus, vol. 6, no. 2, pp. 327–50. 



   

168 PUBLIC AND PRIVATE 
HOSPITALS: 
MULTIVARIATE ANALYSIS 

 

 

—— 1988b, ‘Issues in hospital funding’, in CEDA (Committee for Economic 
Development of Australia), The Economics of Health Care, APAIS, Canberra, 
pp. 87–116. 

—— 1995, Hospital Cost Analysis, Kluwer Academic, Dordrecht. 

Cameron, A.C. and Trivedi, P.K 2005 Microeconometrics using Stata, Stata Press, 
Texas. 

Campbell, D., Green, S., Gruen, R., Jolley, D., Pitt, V. and Zavarsek, S. 2006, 
Hospital and Clinician Volume or Specialisation in Cancer Care, Monash 
Institute for Health Services Research, Melbourne.  

Campbell, S.M., Roland, M.O. and Buetow, S.A. 2000,  ‘Defining quality of care’, 
Social Science and Medicine, vol. 51, pp. 1611–1625.  

Carson, P.J. 2009, ‘Providing Specialist Services in Australia Across Barriers of 
Distance and Culture’, World Journal of Surgery, vol. 33, pp. 1562–1567. 

Charlson, M.E., Pompei, P., Ales K.L. and MacKenzie, C.R. 1987, ‘A new method 
of classifying prognostic comorbidity in longitudinal studies: development and 
validation’, Journal of Chronic Diseases, vol. 40, no. 5, pp. 373–83. 

Charnes, A., Cooper, WW, and Rhodes, E. 1978, ‘Measuring the efficiency of 
decision-making units’, European Journal of Operational Research, vol. 2, 
pp. 429–44. 

Chen, S. N. 2006, ‘Productivity changes in Taiwanese hospitals and the national 
health insurance’, Service Industries Journal, vol. 26 no. 4, pp. 459–77. 

Chirikos, T. 1998, ‘Identifying efficiently and economically operated hospitals: the 
prospects and pitfalls of applying frontier regression techniques’, Journal of 
Health Politics Policy and Law, no. 23, vol. 6, pp. 879–904. 

Chirikos, T.N., French, D.D. and Luther, S.L. 2004, ‘Potential Economic Effects of 
Volume-Outcome Relationships in the Treatment of Three Common Cancers’, 
Cancer Control, vol. 11, no. 4, pp.258–264. 

Chowdhury, M.M., Dagash, H. and Peirro, A.. 2007, ‘A systematic review of the 
impact of volume of surgery and specialization on patient outcome’, British 
Journal of Surgery, vol. 94, no. 2. pp. 145–161. 

Christian, C.K., Gustafson, M.L., Betensky, R.A, Daley, J. and Zinner, M.J. 2005, 
‘The Volume–Outcome Relationship: Don’t Believe Everything You See’, 
World Journal of  Surgery, vol.  29, pp. 1241–1244. 

Chua, C.L., Palangkaraya, A. and Yong, J. 2008, A Two-Stage Estimation of 
Hospital Performance Using Mortality Outcome Measures: An Application 



   

 REFERENCES 169

 

Using Victorian Hospital Data, Melbourne Institute Working paper no. 10/08, 
The University of Melbourne. 

—— 2009, Hospital Competition, Technical Efficiency and Quality, Melbourne 
Institute Working paper no. 16/09, The University of Melbourne. 

CIHI (Canadian Institute of Health Intelligence) 2007 HSMR: A New Approach for 
Measuring Hospital Mortality Trends in Canada, Ottawa. 

—— 2009 Hospital Standardised Mortality Ratio Public Release, 
http://www.cihi.ca/cihiweb/dispPage.jsp?cw_page=hsmr_results_home_e 
Accessed 24 March 2010. 

—— 2010 Hospital Standardised Mortality Ratio — Technical notes, 
http://www.cihi.ca/cihiweb/en/downloads/hsmr_tech_notes_201002_e.pdf 
Accessed 21 April 2010. 

Clement, J.P, Valdmanis, V.G., Bazzoli, G.J., Zhao, M., and Chukmaitov, A. 2008, 
‘Is more better? An analysis of hospital outcomes and efficiency with a DEA 
model of output congestion’, Health Care Management Science, vol. 11,  
pp. 67–77. 

Coelli, T. and Perelman, S. 1999 ‘A comparison of parametric and non-parametric 
distance functions: with application to European railways’, European Journal of 
Operational Research, vol. 117, pp. 326-39. 

Coelli, T., Rao, D.S.R, and G.E. Battese, 1998, An Introduction to Efficiency and 
Productivity Analysis, Kluwer Academic. 

Coelli, T., Rao, D.S.R, O’Donnell, C.J. and G.E. Battese, 2005, An introduction to 
efficiency and productivity analysis, Springer, New York. 

Daidone, S. and D’Amico, F. 2009, ‘Technical efficiency, specialisation and 
ownership form: evidence from a pooling of Italian hospitals’, Journal of 
Productivity Analysis, vol. 32, pp. 203–16. 

Deeble, J. 1965, ‘An economic analysis of hospital costs’, Medical Care, vol. 3, 
no. 3, pp. 138–46. 

Deily ME, McKay NL: Cost inefficiency and mortality rates in Florida hospitals. 
Health Econ 2006, 15(4):419-431. 

Department of Health (Victoria) 2009, Patient Safety Indicators,  Melbourne, 
www.health.vic.gov.au/psi (accessed 15 December 2009).  

DHS (Department of Human Services Victoria), nd Casemix Funding in Victoria, 
www.health.vic.gov.au/casemix/definitions, accessed 28 January 2010. 

DOHA (Department of Health and Ageing) 2004, Australian Refined Diagnosis 
Related Groups Version 5.1: Definitions Manual, Canberra. 



   

170 PUBLIC AND PRIVATE 
HOSPITALS: 
MULTIVARIATE ANALYSIS 

 

 

Devereaux, P.J., Choi, P.T.L, Lacchetti, C., Weaver, B., Schünemann, H.J., Haines, 
T., Lavis, J.N., Grant, B.J.B., Haslam, D.R.S., Bhandari, M., Sullivan, T., Cook, 
D.J., Walter, S.D., Meade, M., Khan, H., Bhatnager, N. and Guyatt, G.H. 2002, 
‘A systematic review and meta-analysis of studies comparing mortality rates of 
private for-profit and private not-for-profit hospitals’, Canadian Medical 
Association Journal, vol. 166, no. 11, pp. 1399–406. 

Devereaux, P.J., Schünemann, H.J., Ravindran, N., Bhandari, M., Garg, A.X., Choi, 
P.T.L., Grant, B.J.B., Haines, T., Lacchetti, C., Weaver, B., Lavis, J.N., Cook, 
D.J., Haslam, D.R.S., Sullivan and T., Guyatt, G.H. 2002, ‘Comparison of 
mortality between private for-profit and private not-for-profit hemodialysis 
centers: a systematic review and meta-analysis’, Journal of the American 
Medical Association, vol. 288, no. 19, pp. 2449–57.  

Dor, A. and Farley, D.E. 1996, ‘Payment source and the cost of hospital care: 
evidence from a multiproduct cost function with multiple payers’, Journal of 
Health Economics, vol. 15, pp. 1–21. 

Dormont, B. and Milcent, C. 2004, ‘The sources of hospital cost variability’, Health 
Economics, vol. 13, pp. 927–39. 

Dr. Foster 2010 Hospital Guide, http://www.drfosterhealth.co.uk/hospital-guide/ 
Accessed 24 March 2010. 

Eckermann, S. and Coelli, T. 2008, ‘Including Quality Attributes in a Model of 
Health Care Efficiency: A Net Benefits Approach’, Centre for Efficiency and 
Productivity Analysis, Working paper no. WP03/2008 University of 
Queensland. 

Evans, R.G. and Walker, H. 1972, ‘Information theory and the analysis of hospital 
cost structure’, Canadian Journal of Economics, vol. 5, no. 3, pp. 398–418. 

Färe, R., Grosskopf, S., Lovell, C.A.K. and Pasurka, C. 1989, ‘Multilateral 
productivity comparisons when some outputs are undesirable: a nonparametric 
approach’, Review of Economics and Statistics, vol. 71, no. 1, pp. 90–98. 

Färe, R., Grosskopf, S., and Valdmanis, V. 1989, ‘Capacity, competition and 
efficiency in hospitals: a non-parametric approach’, Journal of Productivity 
Analysis, vol. 1, pp. 123–39. 

Färe, R., and Primont, D. 1990, ‘A distance function approach to multi-output 
technologies’, Southern Economic Journal, vol. 56, pp. 879–91. 

—— 1995, Multi-Output Production and Duality: Theory and Applications, Kluwer 
Academic, Boston. 

Färe, R., Grosskopf, S., Lindgren, B. and Poullier, J. P. 1997, ‘Productivity growth 
in health care delivery’, Medical Care, vol. 35, no. 4, pp. 354–66. 



   

 REFERENCES 171

 

Farrell, M.J. 1957, ‘The measurement of productive efficiency’, Journal of the 
Royal Statistical Society, vol. 120, no. 3, pp. 253–90. 

Feldstein, M.S. 1967, Economic Analysis for Health Service Efficiency, North 
Holland, Amsterdam. 

Ferrari, A. 2006, ‘The internal market and hospital efficiency: a stochastic distance 
function approach’, Applied Economics, vol. 38, pp. 2121–30. 

Ferrier, G. and Valdmanis, V. 1996, ‘Rural hospital performance and its correlates’, 
Journal of Productivity Analysis, vol. 7, pp. 63–80. 

Finlayson E.V.A., Goodney P.P. and Birkmeyer J.D. 2003, ‘Hospital volume and 
operative mortality in cancer surgery: a national study’. Archives of Surgery, vol. 
138, no. 7, pp. 721–25. 

Folland, S.T. and Hofler, R.A. 2001, ‘How reliable are hospital efficiency 
estimates? Exploiting the dual to homothetic production’, Health Economics, 
vol. 10, pp. 682–98.  

Fuiji, A. 2001, ‘’Determinants and probability distribution of inefficiency in the 
stochastic cost frontier of Japanese hospitals’, Applied Economic Letters, vol. 8, 
pp. 807–812. 

Gabbitas, O. and Jeffs, C. 2008, ‘Assessing productivity in the delivery of public 
hospital services: some experimental estimates’, Paper presented to the 
Australian Health Economics Conference, Adelaide, 2–3 October 2008.  

Gandjour, A., Bannenberg, A. and Lauterbach, K.W. 2003, ‘Threshold Volumes 
Associated with Higher Survival in Health Care: A Systematic Review’, Medical 
Care, vol. 41, no. 10,pp. 1129–41.  

Gerdtham, U.G., Löthgren, M., Tambour, M. and Rehnberg, C. 1999, ‘Internal 
markets and health care efficiency: a multiple-output stochastic frontier 
analysis’, Health Economics, vol. 8, pp. 151–64. 

Glance, L.G., Osler, T.M., Mukamel, D.B. and Dick, A.W. 2007, ‘Estimating the 
potential impact of regionalizing health care delivery based on volume standards 
versus risk-adjusted mortality rate’, International Journal for Quality in Health 
Care, vol. 19, no. 4, pp. 195–202. 

Granneman, T.W., Brown, R.S. and Pauly, M.V. 1986, ‘Estimating hospital costs: a 
multiple-output analysis’, Journal of Health Economics, vol. 5, no. 2, 
pp. 107-27. 

Greene, W.H. 1997, ‘Frontier Production Functions’, in Pesaran, H.M and 
Schmidt, P. (eds), Handbook of Applied Econometrics, Volume II, 
Microeconomics, Blackwell, Oxford, pp. 81–166. 



   

172 PUBLIC AND PRIVATE 
HOSPITALS: 
MULTIVARIATE ANALYSIS 

 

 

Grosskopf, S., Margaritis, D., Valdmanis, V., 1995, ‘Estimating output 
substitutability of hospital services: a distance function approach’, European 
Journal of Operational Research, vol. 80, pp. 575–87. 

Grosskopf, S., Hayes, K., Taylor, L. and Weber, W. 1997, ‘Budget constrained 
frontier estimation of fiscal equality and efficiency in schooling’, Review of 
Economics and Statistics, vol. 79, pp. 116–24. 

Gruen, R.L., Pitt, V., Green, S., Parkhill, A. Campbell, D. and Jolley, D. 2009, ‘The 
Effect of Provider Case Volume on Cancer Mortality Systematic Review and 
Meta-Analysis’, CA: A Cancer Journal for Clinicians, vol. 59, no. 3, pp. 192–
211.   

Haines T, Lavis JN, Grant BJ, Haslam DR, Bhandari M, et al.: A systematic review 
and meta-analysis of studies comparing mortality rates of private for-profit and 
private not-for-profit hospitals. Cmaj 2002, 166(11):1399-1406. 

Halm, E.A., Lee, C. and Chassin, M.R. 2002, ‘Is Volume Related to Outcome in 
Health Care? A Systematic Review and Methodologic Critique of the 
Literature’, Annals of Internal Medicine, vol. 137, pp. 511–520. 

Harrison, J.P, Coppola, M.N. and Wakefield, M. 2004, ‘Efficiency of federal 
hospitals in the United States’, Journal of Medical Systems, vol. 28, no. 5,  
pp. 411–22. 

Harrison, J.P. and Sexton, C. 2006, ‘The improving efficiency frontier of not-for-
profit religious hospitals’, Hospital Topics, vol. 84, no. 1, pp. 2–10. 

Hasan, M. 2001, ‘Readmission of patients to hospital: still ill defined and poorly 
understood: counterpoint’, International Journal for Quality in Health Care, 
vol. 13, no. 3, pp. 177–79. 

Heckman, J. 1976, ‘The common structure of statistical models of truncation, 
sample selection and limited dependent variables and a simple estimator for such 
models,’ Annals of Economic and Social Measurement, vol. 5, no. 4, 
pp. 475–92. 

Heijink R., Koolman X., Pieter, D., van der Veen, A., Jarman, B. and Westert, G. 
2008 ‘Measuring and explaining mortality in Dutch hospitals: the Hospital 
Standardised Mortality Rate between 2003 and 2005’, BMC Health Services 
Research, vol. 8, no. 1, pp. 73–80. 

Herr, A., 2008, ‘Cost and technical efficiency of German hospitals: does ownership 
matter?’, Health Economics, vol. 17, pp. 1057–71. 

Hewitt, M. 2000, Interpreting the Volume-Outcome Relationship in the Context of 
Health Care Quality: Workshop Summary, Institute of Medicine, 
Washington D.C. 



   

 REFERENCES 173

 

Hilbe, J.M. 2007 Negative binomial regression, Cambridge University Press, 
Cambridge. 

Hofmarcher, M.M., Paterson, I. and Riedel, M. 2002, ‘Measuring hospital 
efficiency in Austria – A DEA Approach’, Health Care Management Science, 
vol. 5, pp. 7–14. 

Hogan, A.M. and Winter, D.C. 2008, ‘Does Practice Make Perfect?’, Annals of 
Surgical Oncology, vol. 15, no. 5. pp. 1267–1270. 

Hollingsworth, B. 2008, ‘The measurement of efficiency and productivity of health 
care delivery’, Health Economics, vol. 17, pp. 1107–28. 

Hollingsworth, B. and Peacock, S. 2008, Efficiency Measurement in Health and 
Health Care, Routledge, London. 

Hurley, E., McRae, I., Bigg, I., Stackhouse, L., Boxall, A. and Broadhead, P. 2009, 
The Australian Health Care System: The Potential for Efficiency Gains — A 
Review of the Literature, Background paper prepared for the National Health and 
Hospitals Reform Commission, Canberra, www.nhhrc.org.au 
/internet/nhhrc/publishing.nsf/Content/A5665B8B9EAB34B2CA2575CB00184
FB9/$File/Potential%20Efficiency%20Gains%20-%20NHHRC%20Background 
%20Paper.pdf (accessed 27 July 2009). 

Jackson, T. 2008, ‘Hospital Acquired Diagnoses: At What Cost?’ Presentation to 
the National Forum on Safety and Quality in Health Care, Adelaide, 30 October, 
www.achs.org.au/pdf/thur.plen4.jackson.pdf (accessed 14 September 2009). 

Jacobs, R. 2001, ‘Alternative methods to examine hospital efficiency: data 
envelopment analysis and stochastic frontier analysis’, Health Care 
Management Science, vol. 4, no. 2, pp. 103–15. 

Jarman, B., Gault, S., Alves, B., Hider, A., Dolan, S., Cook, A., Hurwitz, B., and 
Iezzoni, L.I., 1999 ‘Explaining differences in English hospital death rates using 
routinely collected data’ British Medical Journal, vol. 318, pp. 1515–1520. 

Jensen, P.H, Webster, E. and Witt, J. 2007, ‘Hospital Type and Patient Outcomes: 
An Empirical Examination Using AMI Re-admission and Mortality Records’, 
Melbourne Institute Working paper no. 31/07, Melbourne. 

Jha, A.K., Orav, E.J., Li, Z. and Epstein, A.M. 2007 ‘The inverse relationship 
between mortality rates and performance in the hospital quality alliance 
measures’, Health Affairs, vol. 26, no. 4, pp. 1104–1110. 

Kahn J.M., Goss, C.H., Heagerty, P.J., Kramer, A.A., O’Brien, C.R. and Rubenfield 
G.D. 2006, ‘Hospital Volume and the Outcomes of Mechanical Ventilation’, 
New England Journal of Medicine, vol. 355, no. 1, pp. 41–50. 



   

174 PUBLIC AND PRIVATE 
HOSPITALS: 
MULTIVARIATE ANALYSIS 

 

 

Kane, R.L., Shamliyan, T., Mueller, C., Duval, S. and Wilt, T. 2007, Nursing 
Staffing and  Quality of Patient Care. Evidence Report/Technology Assessment 
No. 151,  AHRQ Publication No. 07-E005. Agency for Healthcare Research and 
Quality. Rockville, MD. 

Kelley, E. and Hurst, J. 2006, Health Care Quality Indicators Project Conceptual 
Framework Paper, OECD Health Working Papers No. 23, 
DELSA/HEA/WD/HWP(2006)3, Organisation for Economic Cooperation and 
Development, Paris. 

Kennedy, P. 2004 A Guide to Econometrics (5th ed.) Blackwell Publishing, Malden. 

Khuri, S.F., Daley, J., Henderson, W., Hur, K., Hossain, M., Soybel, D., Kizer, 
K.W., Aust, J.B., Bell, R.H., Chong, V., Demakis, J., Fabri, P.J., Gibbs, J.O., 
Grover, F., Hammermeister, K., McDonald, D., Passaro Jnr, E., Phillips, L., 
Scamman, F., Spencer, J., and Stremple, J.F. 1999, ‘Relation of Surgical Volume 
to Outcome in EightCommon Operations’, Annals of Surgery, vol. 230, no. 3, 
pp. 414–432. 

Korda, R.J., Butler, J.G., Clements, M.S., and Kunitz, S.J. 2007 ‘Differential 
impacts of health care in Australia: trend analysis of socioeconomic inequalities 
in avoidable mortality’ International Journal of Epidemiology vol. 34, 
pp. 157-165. 

Kumbhakar, S.C. and Lovell, C.A. Knox 2000, Stochastic Frontier Analysis, 
Cambridge University Press, Cambridge. 

Lakhani, A., Olearnik, H., Eayres, D. (eds). 2005, Compendium of Clinical and 
Health Indicators, The Information Centre for Health and Social Care, National 
Centre for Health Outcomes Development, London. 

Lave, J.R. 1966, ‘A Review of the Methods Used to Study Hospital Costs’, Inquiry, 
vol. 3, pp. 57–81. 

Linna, M. 1998, ‘Measuring hospital cost efficiency with panel data models’, 
Health Economics, vol. 7, no. 5, pp. 415–27. 

Löthgren, M. 2000, ‘Specification and estimation of stochastic multiple-output 
production and technical inefficiency’, Applied Economics, vol. 32 
pp. 1533–40. 

Lovell et al. (Lovell, C.A.K. Richardson, S., Travers, P. and Wood, L.) 1994, 
‘Resources and functionings: a new view of inequality in Australia’, in 
Eichhorn, W. (ed) Models and Measurement of Welfare and Inequality, 
Springer-Verlag, Berlin, pp. 787-807. 



   

 REFERENCES 175

 

Luft, H.S., Bunker, J.P. and Enthoven, A.C. 1979 Should operations be 
regionalized? The empirical relation between surgical volume and mortality. 
New England Journal of Medicine, vol. 301, pp. 1364–9. 

Mangano, M. 2003, A Stochastic Frontier Examination of Victorian Public 
Hospitals, Paper presented at 2003 PhD Conference in Economics and Business, 
Perth, November. 

—— 2006, Frontier Methods for Comparing Public Hospital Efficiency: The Effect 
of Casemix Funding in Victoria, PhD Thesis, School of Economics and Finance, 
Curtin University of Technology, Western Australia. 

Maniadakis, N. and Thanassoulis, E. 2000, ‘Assessing productivity changes in UK 
hospitals reflecting technology and input prices’, Applied Economics, vol. 32, 
pp. 1575-89. 

McCue, M., Mark, B.A. and Harless, D.W. 2003, ‘Nurse staffing, quality and 
financial performance’, Journal of Health Care Finance, vol. 29, no. 4, pp. 54–
76.  

Meeusen, W. and van den Broeck, J. 1977, ‘Efficiency estimation from Cobb–
Douglas production functions with composed error’, International Economic 
Review, vol. 18, no. 2, pp. 435–44. 

Miyata, H., Hashimoto, H., Horiguchi, H., Matsuda, S., Motomura, N. and 
Takamoto, S. 2008 ‘Performance of in-hospital mortality prediction models for 
acute hospitalization: Hospital Standardized Mortality Ratio in Japan’ BMC 
Health Services Research, vol.8, pp. 229–238. 

Mohammed, M.A. Deeks, J.J., Girling, A., Rudge, G., Carmalt,. M., Andrew J 
Stevens, A.J., and Lilford, R.J. 2009 ‘Evidence of methodological bias in 
hospital standardised mortality ratios: retrospective database study of English 
hospitals’ British Medical Journal, vol. 338, pp. 817–821. 

Morey, R.C. and Dittman, D.A. 1996, ‘Cost pass-through reimbursement to 
hospitals and their impact on operating efficiencies’, Annals of Operations 
Research, vol. 67, pp. 117–39. 

Mortimer, D. 2002, Competing Methods for Efficiency Measurement: A Systematic 
Review of Direct DEA vs SFA/DFA Comparisons, Centre for Health Program 
Evaluation, Working paper no. 136, Monash University, Melbourne. 

Mukamel DB, Zwanziger J, Tomaszewski KJ, 2001. ‘HMO penetration, 
competition, and risk-adjusted hospital mortality’, Health Services Research, 
36(6 Pt 1):1019-1035. 

Nayar, P. and Ozcan, Y. 2008, ‘Data envelopment analysis comparison of hospital 
efficiency and quality’, Journal of Medical Systems, vol. 32, pp. 198–9. 



   

176 PUBLIC AND PRIVATE 
HOSPITALS: 
MULTIVARIATE ANALYSIS 

 

 

NHPC (National Health Performance Committee) 2004, National Report on Health 
Sector Performance Indicators 2003, Australian Institute of Health and Welfare, 
Cat. No. HWI 78, Canberra. 

Needleman, J. Buerhaus, P. Mattke, S., Stewart, M. and Zelevinsky, K. 2002, 
‘Nurse-staffing levels and the quality of care in hospitals’, New England Journal 
of Medicine, vol. 346, No. 22, pp. 1715–22.  

Newhouse, J. 1970, ‘Toward a theory of nonprofit institutions: an economic model 
of a hospital,’ American Economic Review, vol. 60, pp. 64–74. 

—— 1994, ‘Frontier estimation: how useful a tool for health economics?’, Journal 
of Health Economics, vol. 13, pp. 317–22. 

Nguyen, K. and Coelli, T. 2009, Quantifying the effects of modelling choices on 
hospital efficiency measures: A meta-regression analysis, Centre for Efficiency 
and Productivity Analysis, WP07/2009, University of Queensland, 
www.uq.edu.au/economics/cepa/docs/WP/WP072009.pdf (accessed 12 
November 2009). 

Nicholl, J., West, J., Goodacre, S. and Turner,J. 2007 ‘The relationship between 
distance to hospital and patient mortality in emergencies: an observational 
study’, Emergency Medicine Journal, vol. 24, pp. 665–668. 

NSW Health 2008, Episode Funding Policy 2008/2009 – NSW, PD2008_063, North 
Sydney.  

O’Neill, L. 1998, ‘Multifactor efficiency in data envelopment analysis with an 
application to urban hospitals’, Health Care Management Science, vol. no. 1, pp. 
19–27. 

O’Neill, L., Rauner, M., Heidenberger, K., and Kraus, M. 2008, ‘A cross-national 
comparison and taxonomy of DEA-Based hospital efficiency studies’, 
Socio-Economic Planning Sciences, vol. 42, pp. 158–89. 

Paul, C.J.M. 2002, ‘Productive structure and efficiency of public hospitals’, in Fox, 
K. J. (ed), Efficiency in the Public Sector, Kluwer Academic Publishers, Boston. 

Peacock, S., Chan, C., Mangolini, M. and Johansen, D. 2001, ‘Techniques for 
Measuring Efficiency in Health Services’, Staff Working paper, Productivity 
Commission, July. 

Penfold, R.B., Dean, S., Flemons, W. and Moffatt, M. 2008 ‘Do Hospital 
Standardized Mortality Ratios Measure Patient Safety? HSMRs in the Winnipeg 
Regional Health Authority’ Healthcare Papers, vol. 8 (4), pp. 8–24. 

Perelman, S. and Santin, D. 2005, ‘Measuring educational efficiency at student 
level with parametric stochastic distance functions: An application to Spanish 



   

 REFERENCES 177

 

PISA results’, Working Paper No. 200511/02, Ecole de Gestion de l’Université 
de Liège, Belgium. 

Preen D.B., Holman C.D.J., Semmens J.B., Spilsbury K., Brameld K.J. 2006, 
‘Length of comorbidity lookback period affected regression model performance 
of administrative health data’, Journal of Clinical Epidemiology, vol. 59, no. 9, 
pp. 940–6. 

PC (Productivity Commission) 1999a, An Assessment of the Performance of 
Australian Railways: 1990 to 1998, Supplement to Inquiry Report on Progress in 
Rail Reform, AusInfo, Canberra. 

—— 1999b, Private Hospitals in Australia, Commission Research paper, AusInfo, 
Canberra. 

—— 2009, Public and Private Hospitals, Research Report, Canberra. 

Prior, D. 2006, ‘Efficiency and total quality management in health care 
organizations: a dynamic frontier approach’, Annals of Operations Research, 
vol. 145, pp. 281–299. 

Quan, H., Sundarajan, V., Halfon, P., Fong, A., Burnand, B., Luthi, J-C, Saunder, 
L.D., Beck, C.A., Feasby, T.E. and W.A. Ghali 2005, ‘Coding algorithms for 
defining comorbidities in ICD-9-CM and ICD-10 administrative data’, Medical 
Care, vol. 43 no. 1, pp. 1130-9. 

Queensland Department of Health 2004, Measured Quality Service, Report to 
Board of Management, Brisbane. 

Richardson, J. (2005), Priorities of health policy: cost shifting or population health, 
Australia and New Zealand Health Policy, vol. 2, issue 1. 

Rosko, M.D. and Chilingerian, J.A. 1999, ‘Estimating hospital inefficiency: does 
casemix matter?’, Journal of Medical Systems, vol. 23, no. 1, pp. 57–71. 

Rosko, M. and J. Proenca, 2005, ‘Impact of network and system use on hospital 
X-inefficiency’, Health Care Management Review, no. 30, vol. 1, pp. 69–79.  

Sammut, J. 2009, Why Public Hospitals are Overcrowded: Ten Points for 
Policymakers, Policy Monograph no. 99, Centre for Independent Studies, 
Sydney. 

Schmidt, P. and Sickles, R.C. 1984, ‘Production frontiers and panel data’, Journal 
of Business and Economic Statistics, vol. 2, pp. 367–74. 

Scott, A. and Parkin, D. 1995, ‘Investigating hospital efficiency in the new NHS: 
the role of the translog cost function’, Health Economics, vol. 4, pp. 467–78. 



   

178 PUBLIC AND PRIVATE 
HOSPITALS: 
MULTIVARIATE ANALYSIS 

 

 

SCRCSSP (Steering Committee for the Review of Commonwealth/State Service 
Provision) 1997, Data Envelopment Analysis, A Technique for Measuring the 
Efficiency of Government Service Delivery, AGPS, Canberra. 

SCRGSP (Steering Committee for the Review of Government Service 
Provision) 2009, Report on Government Services 2009, Productivity 
Commission, Canberra. 

Shahian, D.M. and Normand, S.L. 2008 ‘Comparison of ‘risk-adjusted’ hospital 
outcomes’, Circulation, vol. 117, pp. 1955–1963. 

Sherman, H.D. 1984, ‘Hospital efficiency measurement and evaluation: empirical 
test of a new technique’, Medical Care, vol. 22, no. 10, pp. 922–38. 

Shojania, K.G. and Forster, A.J. 2008 ‘Hospital mortality: when failure is not a 
good measure of success’, Canadian Medical Association Journal, vol. 179, 
pp.153–157. 

Siciliani, L. 2006, ‘Estimating technical efficiency in the hospital sector with panel 
data: a comparison of parametric and non-parametric techniques’, Applied 
Health Economics and Health Policy, vol. 5, no. 2, pp. 99–116. 

Skinner, J. 1994, ‘What do stochastic frontier functions tell us about inefficiency?’, 
Journal of Health Economics, vol 13, pp. 317–22. 

Solà, M. and Prior, D. 2001, ‘Measuring productivity and quality changes using 
data envelopment analysis: an application to Catalan hospitals’, Financial 
Accountability and Management, vol. 17, no. 3, pp. 219–45. 

Spiegelhalter, D. 2004, ‘Funnel plots for comparing institutional performance’, 
Statistics in Medicine, vol. 24, no. 8, pp. 1185–202. 

Street, A. 2003, ‘How much confidence should we place in efficiency estimates?’ 
Health Economics, vol. 12, pp. 895–907. 

Sundarajan, V., Henderson, T, Perry, C., Muggivan, A., Quan, H. and Ghali, W.A. 
2004, New ICD version of the Charlson Index predicted in-hospital mortality, 
Journal of Clinical Epidemiology, vol. 57, pp. 1288-94. 

Taylor DH Jr, Whellan DJ, Sloan FA: Effects of admission to a teaching hospital on 
the cost and quality of care for Medicare beneficiaries. N Engl J Med 1999, 
340(4):293-299. 

Thiel, H. 1967, Economics and Information Theory, North-Holland, Amsterdam. 

Vitikainen, K., Street, A. and Linna, M. 2009, ‘Estimation of hospital efficiency-Do 
different definitions and casemix measures for hospital outputs affect the 
results?’, Health Policy, vol. 89, pp. 149–59. 



   

 REFERENCES 179

 

Vitiliano D.F., and Toren, M., 1994, ‘Cost and efficiency in nursing homes: a 
stochastic frontier approach’, Journal of Health Economics, vol. 13, pp. 218–
300. 

Urbach, D.R. and Baxter N.N. 2004, ’Does it matter what a hospital is “high 
volume” for? Specificity of hospital volume-outcome associations for surgical 
procedures: analysis of administrative data’ Quality and Safety in Health Care, 
vol. 13, no. 5, pp. 379-383. 

Wang, J. and Mahmood, A. 2000a, ‘Efficiency of the NSW Public Acute Hospitals: 
An Application of the Data Envelopment Analysis’, in Bridges, J. (ed), 
Economics and Health: 2000 – Proceedings of the Twenty-second Australian 
Conference of Health Economists, University of New South Wales School of 
Health Services Management, Sydney. 

—— 2000b, ‘Relative Efficiency of NSW Public Acute Hospitals: A Stochastic 
Frontier Cost Function Analysis’, in Bridges, J. (ed), Economics and Health: 
2000 – Proceedings of the Twenty-second Australian Conference of Health 
Economists, School of Health Services Management, University of New South 
Wales, Sydney. 

Wang, J., Zhao, Z. and Mahmood, A. 2006, ‘Relative Efficiency, Scale Effect, and 
Scope Effect of Public Hospitals: Evidence from Australia’, The Institute for the 
Study of Labor (IZA) Discussion paper No. 2520, Bonn 

Webster, R., Kennedy, S. and Johnson, L. 1998, Comparing Techniques for 
Measuring the Efficiency and Productivity of Australian Private Hospitals, 
Working paper no. 98/3, Australian Bureau of Statistics, Cat. no. 1351.0, 
Canberra. 

Wen, E., Sandoval, C., Zelmer, J., and Webster, G. 2008 ‘Understanding and using 
the hospital standardized mortality ratio in Canada’ Healthcare Papers, vol. 8, 
no. 4, pp. 26–36. 

Weng, S-J., Wu, T., Blackhurst, J. and Mackulak, G. 2009, ‘An extended DEA 
model for hospital performance evaluation and improvement’, Health Services 
and Outcomes Research Methodology, vol. 9, no. 1, pp. 39–53. 

Werner, R.M and Bradlow, E.T. 2006 ‘Relationship between Medicare’s hospital 
compare performance measures and mortality rates’, Journal of the American 
Medical Association, vol. 296, pp. 2694–2702. 

Wilson, R.M., Runciman, W.B., Gibberd, R.W., Harrison, B.T., Newby, L. and 
Hamilton, J.D. 1995, ‘The quality in Australian health care study’, Medical 
Journal of Australia, vol. 163, no. 9, pp. 458–71. 

Winkleman, R. and Boes S., 2006 Analysis of Microdata, Springer, Berlin. 



   

180 PUBLIC AND PRIVATE 
HOSPITALS: 
MULTIVARIATE ANALYSIS 

 

 

Worthington, A. 2004, ‘Frontier efficiency measurement in health care: a review of 
empirical techniques and selected applications’, Medical Care Research Review, 
vol. 61, pp. 135–70. 

Yaisarwang, S. and Burgess, J.F. 2006, ‘Performance-based budgeting in the public 
sector: an illustration from the VA health care system’, Health Economics, 
vol. 15, pp. 295–310. 

Yong, K. and Harris, A. 1999, Efficiency of Hospitals in Victoria Under Casemix 
Funding: A Stochastic Frontier Approach, Centre for Health Program 
Evaluation, Working paper no. 92, Monash University, Melbourne. 

Yuan Z, Cooper GS, Einstadter D, Cebul RD, Rimm AA. 2000, ‘The association 
between hospital type and mortality and length of stay: a study of 16.9 million 
hospitalized Medicare beneficiaries’, Medical Care, 38(2):231-245. 

Zahn C., Baker M., MacNaughton J., Flemming C., and Bell R. 2008 ‘Hospital 
standardized mortality ratio is a useful burning platform’, Healthcare Papers, 
vol. 8, no. 4, pp. 50–53. 

Zuckerman, S., Hadley, J. and Iezzoni, L. 1994, ‘Measuring hospital efficiency with 
frontier cost functions’, Journal of Health Economics, vol. 13, pp. 255–80. 

 


