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• “To make the best use of the limited healthcare funds available in 

order to promote health and provide health care.”

• “The underlying principle can be seen as maximizing value for 

money by selecting the optimal mix of services subject to the 

budget constraints faced by the system.” 
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The fundamental objective of health systems

Thomas R. and Chalkidou K. Cost-effectiveness. In Health system efficiency. How to make measurement matter for 

policy and management. WHO. European Observatory on Health Systems and Policies, 2016
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How to measure impact on Health?
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Example 

JBJS Open Access 2018
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Konopka et al. JBJS Open Access 2018
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Example 2 – impact of robotic technique in TKR

Italy, University of Piemonte

Retrospective cohort study (quasi-experimental design)

n = 142 (72 operated with a robotic technique with 70 operated with traditional technique)

2 years follow up
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Robot assisted TKA Traditional 

Large effect in both 

arms

No significant 

difference, accounting 

for differences in 

patient characteristics
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Adding the cost dimension
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Incremental Cost-Effectiveness* Ratio 
(ICER)

CINT – CNO INT

EffINT – EffNO INT

ICER = 

Handbook Language
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Annemans L. Health-economics-non-economists (2018) – Pelckmans Pro Eds. ISBN 978-94-6337-113-1

* Sometimes also called ‘cost-utility’



Methods: modelling – example THR 

13Ponnusamy K et al. The Journal of Arthroplasty 33 (2018)
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University of Edinburgh, Royal Infirmary of Edinburgh

N = 67 (46 primary)

Age = 72 yr

Follow up = 2 years

Example 1: reverse total shoulder arthroplasty
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Nicholson et al. Shoulder & Elbow 2021, Vol. 13(1) 90–97



Shoulder arthroplasty is a cost-effective procedure when used to treat a 
multitude of shoulder pathologies. The overall quality of economic analyses in 

shoulder arthroplasty is relatively good, with an average QHES (Quality of Health 
Economic Studies) score of 86.22 points.
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Example 2: systematic review
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• Swizerland, based on 2197 patients –

projection over 25 years

• Accounting for revisions and revisions of 

revisions

Example Total Knee Arthroplasty
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Möller S et al. Knee Surg Sports Traumatol Arthrosc. 2024;1–7.

Results Möller et al 2024
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Results systematic review Kamaraj et al. (2020)

• Resurfacing the patella = cost-effective compared to not resurfacing it during TKA 
largely due to the associated reduced revision rates.

• However, this is only true when resurfacing was performed on arthritic patella

• Routinely resurfacing non-arthritic patella was not shown to be cost-effective.

• TKA is cost-effective compared non-operative management options, regardless of 
patient factors that could potentially influence decision-making policies such as 
their severity (Oxford Knee Score), risk for perioperative complications and BMI.

“These findings are important in ensuring a potentially cost-effective 
treatment option is not denied to patients based on these 

aforementioned metrics.”
22
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Munich Germany

n = 292

Prospective follow up 6 months

Example Total Hip Arthroplasty
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Results Vogl et al (2014) in function of Age
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Example Total Hip Arthroplasty – impact of earlier intervention

• The groups with worse preoperative WOMAC were associated with a less cost-effective intervention. 
• The best cost-effectiveness was achieved by patients with better WOMAC-total ($8256/QALY-gained). 
• As patients aged, the cost-effectiveness of THA worsened.
• Patients 75 years of age or older and with worse scores had the least cost-effective interventions 

($25,937/QALY-gained).
• THA remains a cost-effective intervention even when performed in older “sicker” patients.
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We have shown that THA is a cost-effective treatment for hip osteoarthritis.

These findings should be implemented into clinical practice to improve cost 

utility in health services across the world.

Based on 28 health economic evaluations



Discussion

• The aim of health policy is to invest in interventions that provide
value for money

• Identified studies in shoulder, knee and hip point to overall cost-
effective results, also confirmed in systematic reviews

• Younger age and better functioning at baseline result in better cost-
effectiveness

• Not clear in several studies whether joint infection was incalculated

• Mostly healthcare perspective – rarely societal perspective

• Key condition: appropriate selection of the target patient
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