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MPK vs. NMPK

With 3 different publications on health economics of microprocessor-controlled
prosthetic knees (MPK) compared to non-microprocessor-controlled prosthetic

knees (NMPK):
Bosman et al., 2025

> Higher EQ-5D-5L utility of 0.045 or 0.032 QALY (after bootstrapping) in 6
months, respectively.

> Lower societal cost (excluding prosthesis) of €1,072 in 6 months.

- Significantly higher total cost (including prosthesis) of €15,532 in the first 6
months after fitting.

- 6-month incremental cost-utility ratio (ICUR) of €457,063 per quality-ad-
justed life year (QALY) gained.

Briiggenjiirgen et al., 2025

- ICUR of €46,916 per QALY for a replacement cycle of 3 years.
> ICUR of €19,603 per QALY for a useful lifetime of MPK of 5 years.

Kuhlmann & Kannenberg, 2026 (over a useful lifetime and replacement cy-
cle of MPK of 6 years)

> With an EQ-5D-5L utility difference of 0.045, the ICUR was €17,945 per
QALY.

> With a utility difference after bootstrapping of 0.032 QALY for the first 6
months, the ICUR was €12,618 per QALY.

- Using established and published Swedish and German population models,
the highest ICUR was €38,629 per QALY.

= All calculated ICURs were well below the official Dutch willingness-to-pay
threshold of €50,000 per QALY for patients with a lower-limb amputation.

> Across all models, MPKs became cost-effective after 4-5 years of use
with ICURs < €50,000 per QALY.
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Figure 1. Incremental cost-utility rations (ICUR) of MPK in the Netherlands across
the three articles.

Population

Subjects: 111 subjects (73 male, 38 female)

Prosthetic knees: MPK (n=62), NMPK (n=49)

Amputation causes: not reported

Mean age: 64113 years (MPK: 62+14y vs. NMPK:67+12y;
p=0.027)

Mean time since amputation: MPK: 16+18 yrs vs. NMPK: 28+24 yrs (p=0.005)

First prosthesis: MPK: 3 (5%) vs. NMPK: 13 (27%) (p=0.001)

New prosthesis last 6 months: MPK: 10 (16%) vs. NMPK: 10 (20%) (p=0.029)

MFCL: not reported

Study Design
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Cross-sectional study:

Identification Data collection
of patients via survey

Bosmann et al., 2025, enrolled participants through the University Medical Center
of Groningen and two big prosthetic providers in the region. Participants received a
survey with four separate sections by mail: 1) Patient demographics, 2) costs re-
lated to prosthesis use, 3) health-related quality of life (EQ-5D-5L), and 4) prosthe-
sis-related quality of life (PEQ). Prosthesis costs were obtained from experts of the
two prosthetic providers. Medical and societal cost was estimated from the patient
data using official Dutch standard pricing of medical and care services. A cost-utility
analysis (CUA) was performed for the 6-month measurement period using the utility
index derived from the EQ-5D-5L. To estimate statistical uncertainty and robustness
of results, the bootstrap method was used to simulate 5,000 repetitions of the study
with variations in mean incremental costs and effects.

Briiggenjiirgen et al., 2025, used the data published by Bosman et al., 2025, and
did an extrapolation with discounting of future utility gains and cost over a 3-year
(NMPK: 2.8 yrs, MPK: 3.1 yrs) and a 5-year period.
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Kuhlmann & Kannenberg, 2026, used the data published by Bosman et al., 2025,
and did extrapolations over 6 years with discounting of future utility gains of 1.5%
and future costs of 3% per the official National Dutch Guideline for Health-Eco-
nomic Evaluations including a sensitivity analysis per year. In addition, they applied
established and published Swedish and German population models to the data of
Bosman et al. and calculated ICURSs for a timeframe of 0.5 to 25 years.

Results

Functions and Activities

Participation

Environment

Category Outcomes Results for MPK vs. NMPK Sig.?
Bosman et al., 2025
Preference,  Quality of life Higher EQ-5D-5L Utility with MPK (0.787 vs. 0.742), mean differ- 0
Satisfaction, / utility ence 0.045 (-0.028 to 0.118); Utility difference after bootstrap-
Quality of Life ping: 0.032 QALY in 6 months in favor of MPK.
Overall health Higher EQ-5D-5L VAS overall health with MPK (78.3 vs. 73.5), 0
mean difference 4.78 (-3.58 to 13.1)
Patient-reported Significantly higher PEQ-Ambulation with MPK (67.0 vs. 52.0), ++
Ambulation mean difference 15.9 (-6.0 to 24.0), p=0.001
Health Prosthesis cost Higher cost of the MPK prosthesis (€21,018 vs. €4,417) n.a.
Economics
Total societal cost Lower total societal cost excluding prosthesis cost with the MPK 0]
excluding prosthe- in 6 months (€3,909 [1,398; 0-39,340] vs. €4,981 [1,376;0-
sis 43,108])
Total societal cost  Significantly higher total societal cost including prosthesis cost ++
including prosthe- with the MPK in the first 6 months after prosthesis fitting (€24,927
sis [22,394; 21,018-64,126] vs. €9,395 [5,725; 4,417-43,757]),
p<0.001
Incremental cost- ICUR of €457,063 per quality-adjusted life year (QALY) gained in n.a.
utility ratio (ICUR) the first 6 months after prosthesis fitting
Briiggenjiirgen et al., 2025
Health ICUR ICUR of €46,916 per QALY for a prosthesis replacement cycle of n.a.
Economics 3 years
ICUR of €19,603 per QALY for an MPK replacement cycle of 5 n.a.
years
Kuhlmann & Kannenberg, 2026
ICUR ICUR of €17,945 per QALY for an MPK useful lifetime and re- n.a.
Health . .
Economics placement cycle of 6 years in the Netherlands with an EQ-5D-5L
Utility difference of 0.045.
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Category Outcomes

Results for MPK vs. NMPK Sig.?

ICUR of €12,618 per QALY for an MPK useful lifetime and re- n.a.
placement cycle of 6 years in the Netherlands with a utility differ-
ence of 0.032 QALY (after bootstrapping) in the first 6 months.

Maximum ICUR of €38,629 per QALY using the data of Bosman n.a.
et al. in established Swedish and German population models for

a useful lifetime and replacement cycle of 6 years in the Nether-

lands

In all models, the ICUR for the MPK fell below the official Dutch n.a.
willingness-to-pay threshold of €50,000 per QALY after 4-5 years
of use.

a no difference (0), positive trend (+), negative trend (-), significant (++/—-), not applicable (n.a.)
significance set at p<0.05; trends set at 0.1>p>0.05
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Bosman et al., 2025

“The cost-effectiveness analyses demonstrated that the MPK is likely to improve
prosthesis-specific QoL, but at higher costs. However, short-term (6 months) im-
provement in health-related QoL was too small to result in substantial QALY gain to
offset the higher costs of the MPK and result in an incremental cost-utility ratio be-
low the generally accepted willingness-to-pay thresholds.”

Briiggenjiirgen et al., 2025
“Assuming a still conservative 5-year replacement cycle, the resulting ICUR de-
creases to a more realistic €19,603 per QALY gained.”

Kuhlmann & Kannenberg, 2026

“The cost-utility analyses demonstrated that the MPK is likely to improve prosthesis-
specific quality of life and utility, but at higher costs. However, the improvement in
health-related quality of life, utility, and cost savings accumulate over time. Hence,
choosing extremely short time horizons for health economic evaluations of prosthe-
ses does not show the real value for money of MPKs. Furthermore, it does neither
follow good practice guidelines nor the national Dutch guideline for conducting
cost-effectiveness analyses. Using an appropriate time horizon, the ICURs were
well below the official willingness-to-pay threshold of €50,000 per QALY gained in
all scenarios after four to five years of MPKs use.”
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