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scientific data

AN

open | Motion capture dataset of 137 poet
patapescrieTor | Operative total hip replacement

. patients performing activities of
- daily living

David E. Lunn(®*?=, Enrico De Pieri?, Graham J. Chapman(2*, Morten E. Lund(®*,
i Stephen J. Ferguson® & Anthony C. Redmond>®

—

Research Data Leeds Repository

HOME | BROWSE  LATEST ADDITIONS ABOUT = RESEARCH DATA MANAGEMENT = CONTACT US

Motion capture dataset of 137 post-operative total hip
replacement patients performing activities of daily living

Citation

Lunn, David, de Pieri, Enrico, Chapman, Graham, Ferguson, Stephen and Redmond, Anthony (2025) Motion
capture dataset of 137 post-operative total hip replacement patients performing activities of daily living.
University of Leeds. [Dataset] https://doi.org/10.5518/1701

/\ LEEDS BECKETT UNIVERSITY Lelmjs E‘I.ﬂmeldica
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The Data

Data

C3D_and_text_files.zip [1GB] &
Participant_Demographics.xlsx [30kB] &
Trial_information.xIsx [71kB] %

https://archive.researchdata.leeds.ac.uk/1521/

https://doi.org/10.5518/1701

LEEDS BECKETT UNIVERSITY

CARNEGIE SCHOOL OF SPORT

o e e

https://doi.org/10.5518/319 Dataset
Related resources: | ;
! https://doi.org/10.1038/541597-026- ! Publication

| 06925-w

License:: Creative Commons Attribution 4.0 International (CC BY 4.0)

Date deposited:| 24 Feb 2026 12:36

URI: https://archive.researchdata.leeds.ac.uk/id/eprint/1521

Additional details

Files

Documentation

readme_Lunn_et_al_2025.txt [2kB] &
file_manifest.txt [232kB] &

Data

C3D_and_text_files.zip [1GB] &
Participant_Demographics.xlsx [30kB] &
Trial_information.xIsx [71kB] &

IHR |
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https://archive.researchdata.leeds.ac.uk/1521/

Name Date modified Type Size
v Today
. . E ascent_01_c3d 16/06/2026 21:36 C3D File 710 KB
( ; D F I | e S a n d | e Xt f I | e S ‘ |=| ascent_01_txt 16/06/2026 21:36 Text Document 2,653 KB
E ascent_02_.c3d 16/06/2026 21:36 C3D File 610 KB
|=| ascent_02_txt 16/06/2026 21:36 Text Document 2,257 KB
Name ~ Date modified Type B ascent 03 c3d 16/06/2026 21:36 C3D File 581 KB
LLJ_001_v1.0 06/02/2026 12:12 File folder |=| ascent_03_txt 16/06/2026 21:36 Text Document 2,153 KB
LL) 002 _v1.0 06/02/2026 12:13 File folder E descent_01_c3d 16/06/2026 21:36 C3D File 538 KB
LLJ 003_v1.0 06/02/2026 12:13 File folder |=| descent_01_txt 16/06/2026 21:36 Text Document 2,010 KB
LLJ_UU‘4_V1 .U 06.'102.'!2026 12:1 3 Ci e fO der E descen'[_GE_.C3d 16;"06.’"’2026 21 :36 CSD Fi e 590 KB
/| ) B

LLJ_005.v1.0 06/02/2026 12:13 File folder |=| descent_02_txt 16/06/2026 21:36 Text Document 2,216 KB
- E descent_03_c3d 16/06/2026 21:36 C3D File 734 KB

LL)_006_v1.0 06/02/2026 12:13 File folder
|E| descent_03_txt 16/00/2026 21:36 Text Document 2,725 KB

LLJ_008_v1.0 D6/02/2026 12:13 File folder
E fast_05_c3d 16/06/2026 21:36 C3D File 269 KB

LL)_009 v1.0 06/02/2026 12:13 File folder
|=] fast_05_txt 16/06/2026 21:36 Text Document 797 KB

LLI_010_w1.0 D6/02/2026 12:13 File folder
E fast_06_c3d 16/06/2026 21:36 C3D File 309 KB

LL)_011_v1.0 06/02/2026 12:13 File folder
|=| fast_06_txt 16/06/2026 21:36 Text Document 916 KB
LL)015.v10 06/02/2026 12:14 e folder B fast 07 .34 16/06/2026 21:36 C3D File 287 KB
|5 fast_07_txt 16/06/2026 21:36 Text Document 854 KB
E fast_08_c3d 16/06/2026 21:36 C3D File 367 KB
|E| fast_08_.txt 16/00/2026 21:36 Text Document 1,100 KB

LEEDS BECKETT UNIVERSITY

CARNEGIE SCHOOL OF SPORT

IHR | e cenre




Participant Demographics and Trial
nformation

A B C D E F G H | K L M N 0 P Q
Time
since
Height Operated THR
1 |Study_ID Collection Date Mass (Kg) (cm) BMI Limb Sex Age (years) (years) Walk Fast 5TS Ascent Descent Lunge Squat
93 |LUL_102 02/07/2015 61.5 159.5 24.18 Both Female 70 1 4 5 3
94 |LLJ_105 03/07/2015 86.2 174.0 28.47 right Male 68 3 4 3 3
95 |LLJ_106 06/07/2015 63.3 157.5 25.52 right Female 80 5 7 3
96 |LLJ_108 09/07/2015 78.2 171.5 26.58 left Male 67 2 4 3 3 3 3 3 3
97 |LLJ_109 09/07/2015 99.6 166.0 36.13 left Female 57 4 4 5 3 3 3
98 |LLJ_110 10/07/2015 64.6 154.0 27.24 right Female 84 4 6 3
99 |LUJ_111 15/07/2015 65.9 158.5 26.24 Both Female 79 2 4 4 3 3 3
0O LL 132 15/07/2015 75.4 176.0 24.35 right Male 71 2 4 4 3
01U 114 21/07/2015 76.5 177.0 24.40 right Male 60 5 3 3 3 3 3 3 3
L02[LL)_115 23/07/2015 71.0 163.0 26.73 Both Male 80 4 4 3| 3.| 3 3
[03/LL_116 24/07/2015 112.3 182.0 33.91 right Male 62 1 3 3 3 3 3
L0411 117 24/07/2015 81.5 172.5 27.38 right Male 91 2 6 4 3 3 3
L05/LL)_118 03/08/2015 116.1 180.0 35.84 right Male 62 2 4 5 3 3 3
06/ LL)_119 03/08/2015 86.6 161.5 33.19 Both Female 83 5 5 3
L07/LL_120 04/08/2015 77.8 173.0 25.99 left Male 65 2 3 5 3 3 3 3 3
08/ LL_121 05/08/2015 106.0 170.0 36.68 left Male 68 5 3 3 3 3 3 3
09/l 123 13/08/2015 96.1 174.0 31.73 Both Male 67 3 4 5 3 3 3 3
Mol 19a 12/n2/7015 Q7 4 165 N 27 17 laft Mala RO 5 a 2 2 2 2

LEEDS BECKETT UNIVERSITY

CARNEGIE SCHOOL OF SPORT

IHR |

Leeds Biomedica
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Participant Demographics and Trial
nformation

A B C D E F
1 |subject trial number c3dfile static

54 |LL)_004  fast 1 fast_01_.c3d static_01

55 |LL)_004  fast 3 fast_03_.c3d static_01

56 |LL)_004  fast 4 fast_04_.c3d static_01
57 |LL)_004  static 1 static_01_.c3d

Dat 58 [LL_004  walk 7 walk_07_.c3d static_01

ata 59 LL)_004  walk 10 walk_10_.c3d static_01

60 [LLJ_004  walk 14 walk_14 .c3d static_01

C3D_and_text_files.zip [1GB] ¥ 61 LL_005 fast 1 fast_01_.c3d static_01

o i 62 |LLJ 005 fast 3 fast 03 .c3d static_01

Participant_Demographics.xlsx [30kB] & 63 LU 005 fast 5 fast 05..c3d static 01

Trial_information.xIsx [71kB] & 64 LLJ_005 fast 6 fast 06_.c3d static_01
65 |LLJ 005  static 1 static 01 .c3d

66 |LLJ 005  sts 1 sts 01 .c3d static_01

67 |LLJ 005 sts 2 sts 02 .c3d static_01

68 |LLJ 005  sts 4 sts 04 .c3d static_01

69 LLJ 005  walk 4 walk 04 .c3d static_01

70 [LLJ 005  walk & walk 06 .c3d static_01

71 |LLJ 005  walk 7 walk 07 .c3d static_01

72 |LL)_ 006 fast 4 fast 04 .c3d static_03

73 |LL) 006 fast 7 fast 07 .c3d static_03

74 |LL)_ 006 fast 9 fast 09 .c3d static_03

75 |LL) 006 fast 11 fast 11 .c3d static_03

LEEDS BECKETT UNIVERSITY LEEdE EiﬂmEdicH
CARNEGIE SCHOOL OF SPORT Research Centre
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THR & Revision Rates LCI)-II\II:(E] ’
JEINTS

e 116,901 primary total hip SILICON NITRIDE

replacements took place in the UK COATINGS FOR
(National Joint Registry, 2025) IMPROVED IMPLANT
FUNCTION

* THR revision rates at 5% at 15 years
and this increases at 20 years

* Revision rates are linked with patient
characteristics

IHR | e cenre




THR & Revision Rates /

Figure 3.H9 (b) KM estimates of cumulative revision in all primary hip replacements by sex and age
359 — Female (95% ClI) excluding metal-on-metal hip replacement, unclassified replacements, and resurfacmg e italics in the
— Male (95% Cl) numbers at risk table signify that 250 or fewer cases remained at risk at these time point
304
Male Female
g 254 10
c 104
2
2
3 20 -
E N
5 ’ o Al
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o = 23 2
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2 2 g
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3 3 @
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50-54 55-59 60-64 65-69 70-74 75-79 80-84 85+ 24 5
35% chance of revision in 50 year old males; 20% in females e
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
Years since primary Years since primary
Key: Numbers at risk
Bayliss LE, et al. (2017)The Lancet.389:1424-30. — S RS A a3 = wmggggggg_“_:‘ i

LEEDS BECKETT UNIVERSITY

CARNEGIE SCHOOL OF SPORT

Research Centre




Revision

a)

~

Cumulative incidence of revision
000 002 004 006 008 010 012

Culliford D, et al BMJ Open.

)

/\ LEEDS BECKETT UNIVERSITY LEEdE Eiﬂmﬂdicﬂ
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Rates and BMI /4

—— BMI18.51t0 25 .
---- BMI< 185 :
-------- BMI 25 to 30 [
i
1

- e BMI30 to 40
-—— BMI>= 40

- e -y Ememmemme

1 BMI unit = 2% increase in
chance of revision

Time to revision (years)
2013;3.
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Current Preclinical Testing /

35 -
e 3 KN axial force
25 -
P * Only walking
s 5 N * 5 million cycles= 45mins walking/
<
2 -5 - 51
= day for 1.5 years
15 -
* Not THR patients
e Gait Cycle
PARAMETER MAXIMUM |MINIMLIM AvéeAcEl Average
—hex SOY 0! SUBJECTS HEIGHT - iN.| 72.5 2.5 |68-2 Sft 6in
weieHT- ua| 180 127 140.7 10st 5lbs
AGE - ve| 36.9 8. 5 21-6 ' 21.6 years
Paul (1967)

/\ LEEDS BECKETT UNIVERSITY LEEdE EiﬂmEdica
&b CARNEGIE SCHOOL OF SPORT Research Centre
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Improved Preclinical Testing /

PATIENT SPECIFIC

PATIENT RELEVANT

? ® e
®
Reflect the patients Represents the patient population
demographics and load profiles. and activities of daily living.

¥ A S ¥4
Our Task- Develop new, more representative waveforms, which could be

used for preclinical testing.

/\ LEEDS BECKETT UNIVERSITY LEEdE E‘Iﬂmeldica
&b CARNEGIE SCHOOL OF SPORT Research Centre
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The Leeds LIFE
Teaching Hospitals m
NHS Trust LONG
JEINTS

SEVENTH FRAMEWORK
« Accurate wrapping of: Gluteus Maximus, PROGRAMME

+ Patient-specific Gluteus Medius and Minimus, and Tensor

musculoskeletal models Fasciae Latae

« Scalable from analytical

ANy 46 ‘ e .‘:- . 3 W
to detailed G L &t $ g\ |
Y
+ Personalized geometry . MOTION FORCE ; (
and properties CAPTURE MEASUREMENT .
)

», ﬂ>

ANYBODY \ ! / "
TECHNOLOGY MUSCULOSKELETAL OUTPUT ETHzUrich

=7 - J

MATERIAL & GEOMETRIC PROPERTIES

y (SuP)
Equipment
support layers
(MED) / ‘ =y
A 2 < —ao (AA)
y (ANT)

0 20 40 60 80 100

Metallic

g IN VITRO TESTING m MATERIAL VALIDATION % GaitCycle acetabular Z(II:F)
, = - o F 4
I UNIVERSITY OF LEEDS NIHR | gomedia 'Lfgggg?" College
B R UNIVERSITYDF Research Centre

BIRMINGH AM NIHR Biomedical Research Centre: Leeds

LEEDS BECKETT UNIVERSITY LE'E'dE- EiﬂmEdica
CARNEGIE SCHOOL OF SPORT Research Centre




Letters sent

n = 1,200

33% response rate

o

Phone calls received
n =400/ 1,200 (33%)

l

v

l

e Declined
n=22/400 (5%)

Excluded

° n =223 /400 (56%)

Recruited & collected
n =155 (137) / 400 (37%)

@ Number

o -

BMI

Age (years)

137 THR patients

70 Male
67 Female

28.1 (3.9)

71.1 (9.6)

Values: mean (SD)

LEEDS BECKETT UNIVERSITY

CARNEGIE SCHOOL OF SPORT

All THR between 1-5 years
No other joint replacements
No pain or other conditions affecting mobility

IHR | e cenre




I Y — /

FUNCTION /
Low <1S.D
aa Normal SEX
54-64 High >1S.D |
65-69 = ? FMa el
20-74 emale
3 y
75-79
- 2
80+
PATIENT SURGICAL FACTORS
( i GROUP Surgical approach
Implant type
. >
f )

o o

<25
25-30 QPERATED LIMB
>31 Unilateral
5 = Bi-Lateral

/\ LEEDS BECKETT UNIVERSITY LEEdE EiﬂmEdicE
&b CARNEGIE SCHOOL OF SPORT Research Centre
!




Data Collection

Gait Laboratory
e 10 camera Vicon system (100hz)
e 2 AMTI force plates (1000hz)

* Force plate mounted stairs

R_GTROC e ' L_GTROC
. *
o ° L_THI_1-4
e  CAST marker set (Cappozzo et al 1995) R_LKNEE——d B L LKNEE
*  Anatomical markers R_MKNEE L_MKNEE
. % 3
*  Tracking clusters | — { i
3 markers per segment required _
* 6 upper body markers _ L_MMA
* Additional Calcaneus markers awrs = LM

N\ L_CALC —
RMT2 RMT1 LMT1 LMT2 =

/\M/\ LEEDS BECKETT UNIVERSITY i LEE{'S EinmEdi‘:a
CARNEGIE SCHOOL OF SPORT Research Centre
!
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Activities of Daily Living /4

Visuval3D v5 Professional”
ADL’s Total number
of trials

Walk 582

Visual3D v5 Professional”

Visval3D v5 Professional”

Fast 472
Sit to Stand 405
Stairs Ascent 140

Visuval3D v5 Professional” Stair Desce nt 136

Lunge 115
Squat 102

/

\ \ LEEDS BECKETT UNIVERSITY LE'E'dE Eiﬂfﬂﬂdica
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Contents lists available at ScienceDirect

Journal of Biomechanics

journal homepage: www.elsevier.com/locate/jbiomech
www.JBiomech.com

H
h |

Hip kinematics and kinetics in total hip replacement patients stratified | m)

by age and functional capacity

David E. Lunn®®, Graham ]. Chapman *><*, Anthony C. Redmond *"¢

* Institure for Rheumatic and Musculoskeleral Medicine, University of Leeds, Leeds, UK

" NIHR Leeds Biomedical Research Centre, Leeds, UK

© Arthritis Research UK Experimental Arthritis Centre, Leeds, UK

d Arthritis Research UK Centre for Sports, Exercise and Osteoarthritis, Nottingham, Oxford, Loughborough, Leeds, UK

Ghecs for
updaies

HIP FULL ACCESS (3}
AN EXPLORATORY STUDY EXAMINING THE FUNCTIONAL OUTCOMES OF DIRECT
LATERAL AND POSTERIOR APPROACHES FOR TOTAL HIP ARTHROPLASTY

British Hip Society meeting (BHS) March 2017

DTSF Tadross~  D.E Lunnv  AC Redmond v D.Macdonald~  MH.Stone~  G.J.Chapmans

[Oven Acess | i |

Dynamic Acetabular Cup Orientation during Gait: A Study of Fast- and
Slow-Walking Total Hip Replacement Patients

by Ksenija Vasiljeva 1 ¥, David Lunn 23, Graham Chapman 2 & Anthony Redmond 23 ¥ Lin Wang 14 &2,

Jonathan Thompson 1.4, Sophie Williams 1 &, Ruth Wilcox 1 and Alison Jones 1." &4

LEEDS BECKETT UNIVERSITY

CARNEGIE SCHOOL OF SPORT

Orthopaedic
Proceedings

GENERAL ORTHOPAEDICS
PELVIC MOTIONS PLAY AN IMPORTANT ROLE IN
CONTACT LOCATION IN TOTAL HIP ARTHROPLASTY
BEARINGS

International Society for Technology in Arthroplasty (ISTA) 31st Annual
Congress, London, England, October 2018. Part 2.

FULLACCESS @

K. Vasiljeva v M. Al-Hajjar v D.Lunn v G.Chapman v A.Redmond v

|. Flatters v J. Thompson v A.Jones v

Currentissue Archive v About v

o - -
INFORMATION

Journal

Orthopaedic Proceedings
Volume

101-B No.SUPP_5 | Pages 76 - 76
Section

General Orthopaedics

Published
01 April 2019

Frontal Plane

Transverse Plane

IHR | e cenre




Contents lists available at ScienceDirect

Journal of Biomechanics

o 5 Sn |
journal homepage: www.elsevier.com/locate/jbiomech
www.JBiomech.com

Hip kinematics and kinetics in total hip replacement patients stratified
by age and functional capacity 2

David E. Lunn*®, Graham ]. Chapman *"<*, Anthony C. Redmond *"¢

*Institute for Rheumatic and Musculoskeletal Medicine, University of Leeds, Leeds, UK

" NIHR Leeds Biomedical Research Centre, Leeds, UK

© Arthritis Research UK Experimental Arthritis Centre, Leeds, UK

d Arthritis Research UK Centre for Sports, Exercise and Osteoarthritis, Nortingham, Oxford, Loughborough, Leeds, UK

Normal Walk

Fast Walk

Flexion\Extension Angle (Degrees)

40

-10

40 -

LR
......
.......

==a=e54t0 64

65to 69
— 70 to 74
= == 75t079
------- 80and over

. CONErOlS

Flexion\Extension Angle {Degrees)

\/ 80 100

Gait Cycle (%) -10 -

--e-a54t0 64

b5to 69
— 0 to 74
= == [5t079

------- 20 and over

e CON1trOl'S

Gait Cycle (%)

80 100

Older patients * Gait speed,
e Peak abduction moment

* Reduced peak extension

In fast walking differences were less clear

LEEDS BECKETT UNIVERSITY

CARNEGIE SCHOOL OF SPORT

IHR
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Research Centre
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Better indication of function? /

Low Function Group (LF)
e -1SD (20.93 m.st)
 N=19 (6bmale)

* Age 77.0+5.9 years

Normal /homogenous

High Function

+ BMI-28.3+4.8

2] f‘ High Function Group (HF)
R + +1SD (21.26m.s7)
AN e N=19 (10male)

1'5- £ N\ * Age-68.7%6.7 years,

* BMI-27.3£3.0

Healthy Control Group (CG)
e N=27 (5male)

* Age-71.2 6.9 years,

e BMI-25.63 £4.2

05 A

s

/\ LEEDS BECKETT UNIVERSITY LEEdE EiﬂmEdica
&b CARNEGIE SCHOOL OF SPORT Research Centre
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Age & Function Results

2 _

1.7 - -\L =0.6868

16 v
= -
21> £16 - R? = 0.9992
S 14 - =
) v -
213 - §1-4
W12 - — £
£ —. S12 RT>0.9566
(;U 1.1 = \

1 - 1 - i
0.9 - 0s R2 = 0.9999
0.8 ‘. High N | B L
54 to 64 65-69 70-74 8" 75.79 YO5hd over ow

LEEDS BECKETT UNIVERSITY

CARNEGIE SCHOOL OF SPORT

—+—Normal Walk (ms-1)

—+—Normal Walk (m.s-1)
~#—Fast Walk (ms-1)

—#—Fast Walk (m.s-1)

IHR |
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Improved Preclinical Testing /

PATIENT SPECIFIC

PATIENT RELEVANT

? ® e
®
Reflect the patients Represents the patient population
demographics and load profiles. and activities of daily living.

¥ A S ¥4
Our Task- Develop new, more representative waveforms, which could be

used for preclinical testing.

/\ LEEDS BECKETT UNIVERSITY LEEdE E‘Iﬂmeldica
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Joint contact forces e
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©PLOS | one /
Refining muscle geometry and wrapping in
O e e V e O p I I l e n t ‘a! the TLEM 2 model for improved hip contact

force prediction

nrico De Pieri"*, Morten E. Lund?, A i 2, Kasper
P. Rasmussen?, David E. Lunn®, Ste) !

Dataset TLEM 2.0

N . :
UE ERRNESTE SCHooL oF spoRT IHR | tiehtonte
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Resultant Hip Contact Force

3500
Walk

Fast Walk
Ascent
Descent

3000

2500

Force [N]
- N
[$a) o
o o
o o

1000

500

0 20 40 60 80 100

3500 Resultant Hip Contact Force

— Squat — Sit
3000 —— lunge —— Stand

A

v

2500

2000

1500

Force [N]

1000

500

0 20 40 60 80 100 L i
Activity Cycle [%]

Osteoarthritis {gnmnmnnus
and Cartilage QA\

Patient characteristics affect hip contact forces during gait

LEEDS BECKETT UNIVERSITY E. De Pieri {, D.E. Lunn {7, G.). Chapman {7, K.P. Rasmussen |, S.J. Ferguson |,

CARNEGIE SCHOOL OF SPORT AC. Redmond 1

t Instute for Biomechanics, ETH Zurich, Zurich, Switzerfand
{ Institute for Rheumatic and Musculoskeletal Medicine, University of Leeds, Leeds, UK
& NIHR Leeds Biomedical Research Centre, Leeds, UK

AnyBody Technology A/S, Aalborg, Denmark




N\

Joint Contact Force- Patient Variability

2000

Force [%BW]

/\ LEEDS BECKETT UNIVERSITY LE.HjS E‘I.ﬂmeldica
&b CARNEGIE SCHOOL OF SPORT Research Centre
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Individualised Modelling of Contact Force /
Pathways 4

1200
1200 1
1100
1100
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1000
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E E
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@ R 00 =
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JOUNAL OF BIOMECANICS 176 (2U24) 112309
Contents lists available at ScienceDirect

Journal of Biomechanics

. e
ELSEVIER journal hamepage: v

vw.elsevier.com/locate/jbiomech

T T Hip contact force pathways in total hip replacement differ between patients e I R | L'E'Edﬁ- BI om 'EdII: a
I I Research Centre

CARN EGlE SCHOOL OF SPO RT and activities of dally llVII'lg

David E. Lunn ™", Anthony C. Redmond ", Graham J. Chapman , Morten E. Lund ®,
Stephen J. Ferguson ', Enrico De Pieri'




V.
AnyBody Model Compatibility /

Leeds LifeLongJoints Model

Lund, Morten Enemark! ®: Rasmussen, Kasper Pinl' & ; Pieri, Enrico De?%, ; Lunn, David® % Show affiliations

This is the model used in an FP7 European Commission project called Lifelongjoints (https://lifelongjoints.eu/). The model was used
to investigate hip loads using a large dataset collect at Leeds Teaching Hospital NHS Trust.

Files

https://zenodo.org/records/12592455 AnyBody/Leeds-LifeLongJoints-Model-v1.1.zip v

AnyBody/Leeds-LifeLongJoints-Model-v1.1.zip

! The previewer is not showing all the files.

m AnyBody-Leeds-LifeLongJoints-Model-62dc97d

m C3D-files
@ .gitignore 5 Bytes
[0 LICENSE.txt 910 Bytes
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How Patients’ Lifestyle Affects the Wear of Hip Implants:
An In-Silico Study

Lorenza Mattei | Andrea Di Pietro | Francesca Di Puccio
Atrticle
Department of Civil and Industrial Engineering, Largo Lucio Lazzarino 2, Pisa, Italy . . . . . s sys
Effects of Physiological Loading from Patient-Derived Activities
Correspondence: Lorenza Mattei (lorenza.matici@unipi.it) . . .
v 2 Januy 2025 | Revised: 19 March 2025 | Accopted: 2 May 2025 of Daily Living on the Wear of Metal-on-Polymer Total

Hip Replacements

Benjamin A. Clegg *(, Samuel Perry 2, Enrico De Pieri (¥, Anthony C. Redmond *>{, Stephen J. Ferguson 2,
David E. Lunn *®, Richard M. Hall 2, Michael G. Bryant %, Nazanin Emami '*() and Andrew R. Beadling >

: Institutionef = K T
MECHANICAL b (EEER
! ¢ t ¥ ! Special Issue: Homage to Prof. Duncan Dowson ENGINEERS
i \ RY d
AL AL Z

Proc IMechE Part |:

. . J Engineering Tribology
L merg e T Combination of musculoskeletal and wear 201, Vo 23512 2675-247
models to investigate the effect of daily hrice reve e s
living activities on wear of hip prostheses o
@ o (o 013 ®SAGE
3
4 ¥
& A " . Lorenza Mattei' (7, Matilde Tomasi', Alessio Artoni' [,
ol > % o Enrico Ciulli' and Francesca Di Puccio'
[ " Ss-uss | [ CSSSREs | [ “Ss-uss | X 2
0 (mm) 0225 0 (mm) 0152 0 (mm) 0204 Lateral

FIGURE 4 | Wear maps predicted per single motor task, compared to the ISO 14242 one (on the right), projected in the transversal plane, at 1 Mc
corresponding to 1 year of walking.
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Future applications

Improved Pre-Clinical Testing
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ML Training and Benchmarking 7 7

@

TRAIN MODELS BENCHMARK ALGORITHMS UNDERSTAND VARIATION
0 Predict patient outcomes 0 Compare ML approaches 0 Quantify between-patient differences
0 Identify movement patterns Q Test generalisability o Characterise recovery variability

° Develop digital biomarkers ° Evaluate robustness

@ Establish normative ranges

IHR | R cene

2

OPS™ Dynamic Hip Analysis (DHA) OPS™ Plan
misTer 240 e e & W
o i 15 " 4




Improved Pre-Clinical Testing
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Contact pathways for pre-surgical planning
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ML Training and Benchmarking

TRAIN MODELS BENCHMARK ALGORITHMS UNDERSTAND VARIATION
Q Predict patient outcomes Q Compare ML approaches Q Quantify between-patient differences
0 Identify movement patterns Q Test generalisability Q Characterise recovery variability
Q Develop digital biomarkers Q Evaluate robustness Q Establish normative ranges
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Dataset and Research Enquires

David.e.lunn@leedsbeckett.ac.uk
linkedin.com/in/david-lunn54

We welcome enquiries regarding the
dataset and collaboration
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IACHILLES TENDON RUPTURES- PATIENT FUNCTION FOLLOWING
TWO DIFFERENT UK CONSERVATIVE MANAGEMENT STRATEGIES

Mason L. Stolycial, Josh Walker', Richard A. Wilkins234, David E. Lunn#

. Camegie School of Sport, Leeds Beckett University, Leeds, United Kingdom
2 | eeds Institute of Rheumatic and Musculoskeletal Medicine, University of Leeds, Leeds, United Kingdom
3 Podiatry Department, Leeds Teaching Hospitals NHS Trust, Leeds, United Kingdom
+ NIHR Leeds Biomedical Research Centre, Leeds Teaching Hospitals NHS Trust, Leeds, United Kingdom

PRE- AND POST-OPERATIVE GAIT ANALYSIS IN ADOLESCENTS
UNDERGOING TOTAL HIP ARTHROPLASTY

David E. Lunn'?, C. Holton?, V. Giannoudis *
1. Camegie School of Sport, Leeds Beckett University, Leeds, United Kingdom
2 NIHR Leeds Biomedical Research Centre, Leeds Teaching Hospitals NHS Trust, Leeds, United
Kingdom
3 | eeds Teaching Hospitals NHS Trust Leeds, UK.
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This project has received funding from the European Union’s

Seventh Framework Programme for research, technological

development and demonstration under grant agreement no
NMP-310477- http://www.lifelongjoints.eu/

NHS

National Institute for The Leeds Teaching Hospitals [/ZE]
Health Research NHS Trust

| would also like to acknowledge Leeds NIHR
Biomedical Research Centre for supporting this work.
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¢ www.anybodytech.com

* Events, Webcast library, Publication list, ...

* www.anyscript.org

* Wiki, Blog, Repositories, Forum
Events
* AnyBody Solution Days
* June 24 -25,2026; Online

* WCB 2026 (10" World Congress of
Biomechanics)

e July 11-15,2026; Vancouver Canada

AnyBody Presentation

Resources Q&A

AnyBody Solution Days

Date: June 24-25, 2026

Location: Online

On June 24-25, 2026 we are hosting the online AnyBody Solutions Days.

If you need help with your AnyBody medeling task or have some specific
questions to your work, feel free to book a free 30 minutes online support

session with one of our engineers.

Note: Valid AnyBody Modeling System maintenance subscription is required

©® Booktime

WCB 2026 - 10th World Congress of Biomechanics

Date: July 11 - 15, 2026
Location: Vancouver, Canada

We are excited to exhibit at WCB 2026, taking place July 11-15 in Vancouver,
Canada.

Visit our booth to explore our latest technologies and innovations designed for
the biomechanics community.

If you want to book a dedicated meeting time, please reach out to us prior to the
conference.

© Read more on the official website
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AnyBody

Publication list

Industry

sports exoskeleton work place ergonomics orthopedics defense aerospace autometive consumer products furniture

Research area

gait methods validation animal sensitivity analysis rehab seating fea AnyBody Tech selected

Body part

knee lower extremity foot spine upper extremity hand shoulder hip mandible wrist trunk elbow ankle leg

Year RPEE] Publications

2026 Zhao ¥, Zhang ¥, Gao Y, Li R, (2026), "Study on the rehabilitation performance of 2-SPS-RRR adjustable hip exeskeleton”. Mech., vol. NEW exoskeleton b
32, pp. 140-151. [ DOI, WWW ]

2026 Yamagata M, Tateuchi H, Okumura K, Ichihashi N, (2026), " of
Lower-Limb Joint Loading During Fast Walking". Ann. Biomed. Eng.. [ DOI]

Step Length and Step Frequency on  NEW leg lower extr]

2026 Rubio JE, Canales F, Subramaniyan M, Arif MA, Padhye A, Meardon S, Willson ), Reifman J, (2026), "Effect of exertion on the NEW defense sport]

biemechanics of walking with load carriage and running in young, healthy women". Sci. Rep.. [ DOL, WWW ] o e | o

2026 Jayasuriya J, Bazzocchi MC, Fite K, Martinez M, (2026), "Modeling and analysis of fi
extremity exoskeletons”. ). Safety Res.. vol. 97. pp. 696-711. [ DOI, WWW ]

ighter musculoskeletal biomechanics for lower- NEW exoskeleton yf

lower extremity

2026 Califano R, Riva L, Russo A, Campanile G, Meglio G, Guacci M, Laiola N, Naddeo A, (2026), "Human Digital Biomechanical Twin-driven NEW consumer proq

er ion of bass-g| support Predictive design and experimental validation”. Appl. Sci. (Basel), vol. 16,
pp. 5224. [ DOI, WWW ]

work place ergonomi|

2026 Hwang C. Kim |. Bae ], Lim D, Jang GW. (2026). "Real-time prediction of lumbar spine stress and displacement using a proof-of- NEW spine trunk f
concept digital twin biomechanical model”. Ann. Biomed. Eng., [ DOI, WWW ]

2026 Rey Vilches J, Puthusserypady 5, Biering-Sgrensen B, Thomsen TH, Tolu 5, (2026), "Toward future diagnestics of Parkinson's disease: a NEW methods rehg
perspective on multimodal motor assessment and personalized digital twins". Front. Aging Neurosci., vol. 18, [ DOI WWW ]

2026 Jayasuriya J, Bazzocchi MC, Fite K, Martinez M, (2026), "Modeling and analysis of fi
extremity exoskeleton”. |. Safety Res.. vol. 97, pp. 696-711. [ DOI, WWW ]

ighter musculoskeletal biomechanics for lower- NEW exoskeleton yf

lower extremity

2026 Khan JS, Mohammadi M, Ammitzbgll AL, Hagen EM, Blicher J, Obal I. Cardoso AS, Kirtas O, Kaeseler RL, Rasmussen ), Struijk LN, (2026), "A NEW exoskeleton
tendon-driven wrist abduction-adduction joint

improves performance of a 5 DoF upper limb exoskeleton — implementation and
experimental evaluation”. arxiv [cs.RO]. [ DOL WWW ]

2026 skubich . Piszczatowski S, (2026), "Influence of al model i in the AnyBody Modeling System on calculated NEW leg lower ext
loadings acting in the lower extremity during gait”. Acta Bioeng. Biomech., vol. 28, [ DOI, WWW ] J
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