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Defining efficiency  

• In conventional economic theory, efficiency is the 

relationship between one or more inputs (or “factors of 

production”: labour, capital) and one or more “outputs” 

 

• So “efficiency gains” means : 

 - “doing more with less” (if inputs are reduced) or    

 “doing more with the same” (if inputs are unchanged) 

 

 “The concept of “productivity” [or “efficiency”] is very simple 

in principle, but rather slippery to pin down in practice”   

  Robert (Bob) Evans, Canadian Health Economist, 2010 
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Use of “outputs” versus “outcomes” 

measures in efficiency measurement  

• Outputs (activities): Number of doctor consultations, 

hospital admissions, diagnostic exams, operations, etc. 
 

• Outcomes: Better health, reduced mortality 

 

• Outputs are generally easier to measure, but outcomes 

are really what matters to patients 

 

• Implication for measurement: Need to use both outputs 

and outcomes measures, but recognise that outcomes 

measures are more relevant when available/reliable 
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One framework distinguishing outputs and 

outcomes-based measures of efficiency 

    Outcome efficiency

Source:  OECD (2010), with minor adjustment.

       Output efficiency

Outcomes

Increase in the 
quality and length 

of life, either at 
the system level 

or for specific 
diseases

Outputs

Number of patients 
treated, hospital

discharges and/or  
doctor 

consultations, etc.

Inputs

* Measured in 
physical terms 

(number of 
physicians, hospital 

beds, etc.)

* Measured in 
financial terms 

(health care 
spending)
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Two broad types of “efficiency” indicators 

• Technical efficiency (“doing things right”):  
 achieving greatest outputs or outcomes for given level of inputs  

 examples: number of consultations per doctor, operations per 
surgeon or surgery unit, cost per DALY gained from treatment  

  

• Allocative efficiency (“doing the right thing”):  
 improving allocation of resources (labour, financial) to achieve 

greatest health benefits at least costs 

 examples: avoidable hospital admissions    

     

• But this distinction is not always clear-cut:  
 Example: is the move towards day care surgery an indicator of 

technical efficiency or allocative efficiency (if performed 
outside hospital)? 



Three possible levels of efficiency analysis  

Sub-sector level (meso level: hospital, primary care, 

pharmaceutical sector) 

Disease-based/patient-based level (micro level)  

Health system level  (macro level) 
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• But the distinction is not always clear-cut either: 

 Example: analysis at sub-sector level (or even macro level) 

often focus on selected set of diseases  



Data availability for measuring efficiency 

at different levels 

Health system 

level  

Sub-sector 

level  

 

Disease-

based/Patient-

based level 

Total (current) health 

expenditure: data widely 

available and comparable 

Expenditure on hospital 

care, primary care and 

pharmaceutical: data  

available and fairly 

comparable  

Expenditure by diseases 

and care pathways: cost of 

disease and per care 

pathways only available in 

some countries  

Life expectancy, healthy life 

expectancy: but mainly influenced 

by non-health care determinants 

(indicator of avoidable/amenable 

mortality aims to avoid this problem) 

Data on outputs and  outcomes 

available mainly for hospital 

care  

Outcome measures available 

mainly for some key diseases  

(cancer survival, mortality 

after AMI or stroke), but not for 

non-fatal conditions (PROMs  

aim to fill this gap) 

Levels Inputs/Expenditure Outputs/outcomes 
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Discussion last year focused on 
system-wide level analysis      
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Canadian approach to measuring efficiency: 

Summary of conceptual model  

 

Factors explaining inefficiency: 

• Environmental factors (e.g., socio-economic, demographic characteristics  

of the regional population)  

• Health system factors (e.g., clinical and operational factors) 

Health 
region 

Public spending on 

• Hospitals 

• Other institutions 

• Physicians 

• Community care 

• Prescription drugs   

Access to timely and  

high-quality health care 

• Potential years of  

life lost (PYLL) from 

treatable causes  

of death 

Environmental adjustors 

Outputs Inputs 

Source: CIHI, 2014 
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Canadian results: Data Envelopment Analysis 

(DEA) Efficiency Scores by Province and Region 

Note: The numbers in bracket indicate the number of health regions in each 

province or group of provinces. 

Source: CIHI. 
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• Nolte and McKee list (2004, 2008, 2011) 

 

• Canadian (CIHI/Statistics Canada) list (2012) 

 

• Eurostat list (2014)  

 

 

 

 
 

 

Indicator of amenable mortality: Compared 

similarities and differences between lists   



13 

Nolte and McKee  
(2011) 

CIHI / Statistics Canada 
(2012) 

Eurostat  
(2014) 

50% of IHD and 100% CVD 50% of IHD and CVD 100% of IHD and CVD 

Uterine cancer <45 Uterine cancer <75 Not considered 

Only non-melanoma skin cancer Not considered Melanoma skin cancer 

Not considered Bladder and thyroid cancer Bladder and thyroid cancer 

All respiratory diseases <15 Not considered Not considered 

Influenza Not considered Influenza 

Not considered Upper respiratory diseases Not considered 

Diabetes <50 50% Diabetes <75 Diabetes <50 

Selection of diseases in children  
14 + vaccine-preventable diseases 

Broad selection of infectious 
diseases 

Broad selection of infectious 
diseases 

Not considered Not considered Hep C and HIV/AIDS 

Main differences between these three lists 

of amenable mortality 
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Comparing amenable mortality rates  

across these three lists (2012) 

Source: WHO Mortality Database 2015, OECD calculations. 
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Adjusted Eurostat list of amenable mortality 

(50% IHD/ischaemic heart diseases) 
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DISCUSSION THIS YEAR FOCUSES 
ON SECTOR ANALYSES 
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Sub-sectors of health systems 

• Primary care sector (accounting for about 12%-

20% of health expenditure on average?)  

 

• Hospital sector (accounting for about 30%-35% 

of health expenditure on average)  

 

• Pharmaceutical sector (accounting for 17%-20% 

of health expenditure on average)  
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Questions/Comments on…  

• Analytical framework and definitions? 

 

• Relative importance to be given to the 
three levels of analysis? 

–   system-wide 

–   (sub-)sector 

–   disease-specific  
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