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Webinar 'Anthropometric and strength
data of children for use in standardization’
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we start at |

9:30 CET



Your webinar moderator [E CENELEC

Project Manager
Public Relations
esomers@cencenelec.eu
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Get the most out of the webinar today {E CENELEC

to submit your questions

about us on LinkedIn, Bluesky or Instagram
@Standards4EU

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10


https://twitter.com/Standards4EU

Your speakers today {E CENELEC

Project Manager — Manufacturing
CEN and CENELEC

Associate Professor in Industrial Engineering at the
University of Galway, Ireland

Convenor of CEN/TC 122/WG 1 “Anthropometry”
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Your speakers today

© CEN-CENELEC 2026

Head of the Anthropometry Research Group
at the Instituto de Biomecanica de Valencia
(IBV), Spain

Expert of CEN/TC 122/WG 1 and project
leader of technical report on statistical
summaries (CEN/TR 18296-1)

Sandra.Alemany@ibv.org

Lecturer in Ergonomics at Kiel University
of Applied Sciences

Expert of CEN/TC 122/WG 1 and project
leader of guidelines on the correct use of
anthropometric data in ergonomics
(CEN/TS 18296-2)

gerd.kuechmeister@haw-kiel.de

Chief Ergonomist at FIRA
International Ltd, UK

Expert of CEN/TC 122/WG 1

Convenor of CEN/TC 207/WG 6
“Furniture for educational institutions”

levent.caglar@fira.co.uk

Associate Professor in Digital Human
Modeling, Delft University of Technology

Expert of CEN/TC 122/WG 1 and
project manager of the survey in NL.

t.huysmans@tudelft.nl
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Agenda {E CENELEC

Introduction to CEN and CENELEC.
Background of the project.
Methodology of the anthropometric and strength study.

Results:

» CEN/TR 18296-1:2026. Ergonomics - Anthropometric and strength data of children in Europe —
Part 1: Statistical summaries of the data

vV v VvV V

CEN/TS 18296-2:2026. Ergonomics — Anthropometric and strength data of children in Europe —
Part 2: Guidelines for the correct application of anthropometric and strength data

» Relevance for standardization community.

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10
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European Standardization Organizations

Introduction to CEN and CENELEC

Ardit Cami
Project Manager - Manufacturing - CEN and CENELEC



Who are CEN and CENELEC? =

CEN and CENELEC, together with ETSI, are officially recognized as
European Standards Organizations (Reqgulation EU 1025/2012)

s ETSI(___ )
3 — | CENELEG \ Z
Standardization in Standardization in the Standardization in
various business Electrotechnology Telecommunications,
sectors sector broadcasting and other

electronic communications
networks and services
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https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32012R1025

A membership-based organization

in line with the WTO principles

Transparency, Openness and Inclusiveness

Mechanism in place to involve stakeholders, not only at European
but also at national level (industry, SMEs, societal stakeholders, etc.)

Coherence
Standards developed to support the market and EU legislation

Effectiveness and relevance
» Bottom-up + top-down approach
» Systematic review of Standards to maintain state of the art —

; Conciliation c.puw-anw:l‘
Hos ;f;o% : t|=;1;'u‘e Linkerests
Consensus at all levels, national and European, among -

different interested parties

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10 9



CEN-CENELEC System

Interacting with national and international levels

34 national Member countries TR
Austria Denmark Greece Latvia Poland

........ L EDS= GEAOT VS BKN \ @/
TANDARD’\& o ]
. Belgium OVE ) Hiigary Lithuania oGl
= a5 I PG UNE— E I.E

5 = O g o= 7 BE [:

— SFS lceland Malta @ Switzerla d
= HZN == - puicas < SNV e

@ afmor S5 nfnwc O @ International

Czech German y Italy

Republic @ o i
DKE e —
Smz E @unidp gumrnzke (s

European

Cooperation Agreements

National

National delegation principle

National implementations

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10 10



Other actors in standardization

National
Delegations

Industry, including
SMEs
Professionals
Academia
Certification bodies
Laboratories
Public authorities
Consumers
etc.

NSBs send experts

1

MARKET NEEDS

© CEN-CENELEC 2026

TC - Standards

——

European
organizations

Partner Organization,
Liaison Organizations,
European stakeholder
organizations,

etc.

7

Observers send experts

1

Webinar 'Anthropometric and strength data of children for use in standardization'

[E CENELEC

CEN-CENELEC

Guide 25

Policy needs

European
Commission
I
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Single Standards Model {E CENELEC

Unigue system & best practice

© CEN-CENELEC 2026

1 European Standard (EN)

34 identical national standards
& all conflicting standards removed

Access to a market of
600 million consumers

Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10

12



CEN and CENELEC at a glance

- AL

. ’ . . 8 & @

T # ™M

450 1.800 90.000
Technical Committees Working Groups Experts

(D D D [Th

~24.000 >700 =900 500
Standards Technical Specifications Technical Reports CWAs

J J J J

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization'

[E CENELEC

2026-09-10

13



CEN and CENELEC Deliverables B oo

European Standard (EN)

CEN/TS 18296-2:2026, Ergonomics —
Anthropometric and strength data of
children in Europe — Part 2: Guidelines for
the correct application of
anthropometric and strength data

Technical Specification (TS)

CEN/TR 18296-1:2026, Ergonomics -
Technical Report (TR) Anthropometric and strength data of
children in Europe - Part 1: Statistical
summaries of the data

CEN Workshop Agreement (CWA)

HinEinEInEiim

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization’ 2026-09-10 14
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European Standardization Organizations

Background of the project

Enda Fallon

Associate Professor in Industrial Engineering at the University of Galway, Ireland
Convenor of CEN/TC 122/WG 1 “Anthropometry”



Background

PHASE 1

Research on the demand and availability of

anthropometric data of children

. Objetives:

*  Existence/availability of anthropometric
data.
«  Demands on anthropometric data.
! Gap Analysis.

~

J

Result:

CEN/TR 17698 Ergonomics - Demands and
Availability of anthropometric and strength
data of children in Europe

N /

© CEN-CENELEC 2026

European

Commission
N

=% CENELEC

RELEVANCE OF THE ANTHROPOMETRIC AND STRENGTH
MEASUREMENTS. EXAMPLE- HEAD

Head Toys | Playground g:g'l::: Sport E::l:‘;?:r:ﬂ Clothing ?r:::;vi:nr: Construction | Global

1 Head breadth R HR R HR HR R HR HR HR

2 Ear-to-ear (bitragion) breadth R R

8 Face breadth (bizygomatic or cheekbones)

4 Face breadth (brow ridges)

5 Jaw breadth

6 Eye separation (Interpupilar distance)

7 Neck breadth R HR R R R R HR HR

8 Bitragion arc of the head

9 Neck circumference/Neck girth HR HR HR HR R HR

10 Neck-base girth R R R

11 Head circumference /Head girth HR HR HR HR HR

12 Sagittal arc of the head R R R R

13 Head length HR R R R HR HR

14 Maximum head diameter (chin to back of head) HR HR HR HR

15 Head height (7th Cervicale) R R R

16 Head height (Vertex to chin) R HR HR HR R HR

17 Face height

18 Face length (menton-sellion)

19 Mouth breadth HR HR

20 Mouth opening (between incisors) R HR HR
Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10




Background =2 CENELEC

European
Commission
PHASE 1 Anthropometry and strength dictionary
Research on the demand and availability of —
an
anthro po metric data of children 2 | Palm length (EN ISO 7250-1:2017,6.3.2 — ISO 8559-1:2017, 5.5.3)

The distance from the midpoint of the proximal crease at the base of '
the middle finger to the most distal wrist crease. Subject holds forearm I I
horizontal with hand stretched out flat, palm up. 3 |

Instrument: Sliding caliper.

l 3 |Hand length (to thumb crotch) (Childata: 72)

/ . . \ The distance from the crotch of the thumb to the tip of the middle I
O bJ et | Ves . finger. The subject extends the right hand with the palm up and thumb l

away (abducted) from hand.

*  Existence/availability of anthropometric
data.
«  Demands on anthropometric data.

4 |Hand breadth at metacarpals (EN ISO 7250-1:2017, 6.3.3)

Projected distance between radial and ulnar metacarpals at the level of |
the metacarpal heads from the second to the fifth metacarpal, l

b G d p A Nna IyS IS. measured perpendicular to the long axis of the middle finger. Subject
holds forearm horizontal with hand stretched out flat, palm up. \

‘ Instrument: Large sliding caliper
\ 5 | Hand breadth at thumb (Childata: 75)

The maximum distance across the hand and thumb at the level of the

middle joint of the thumb. The subject extends the hand and the -~
ReS u |t . is held against the side of the palm.

f
CEN/TR 17698 Ergonomics - Demands and pe
Availability of anthropometric and strength
data of children in Europe

N /

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardizati 2026-09-10




Background

PHASE 1

Research on the demand and availability of
anthropometric data of children

. Objetives:

*  Existence/availability of anthropometric

data.
«  Demands on anthropometric data.

! Gap Analysis.

~

J

Result:

CEN/TR 17698 Ergonomics - Demands and
Availability of anthropometric and strength
data of children in Europe

-

© CEN-CENELEC 2026

/

European
Commission
N

=% CENELEC

Table B.1 — Description of the existing anthropometric and strength data sources

g g ] ]
£ | . = =
Code of Name of the EE s 8 Area of -E - £ Measuremen Part
Srudy name (Title) Database/ Author/ on a E= of the
database” udy Study EE EE Organizati WWMWE EE- QE Category t method bod
g = g E
1 Blood pressure and 2009 2007 (Boricl, 5. (Department of | Albania  |Southern] 11-12 and| MEF 82 109 Ant-Basic | Traditonal | Fuoll
ALB-2009-|anthropometric (Cardiology. Marmara Europe | 15-17 v, body
AD-Q1 |messurementsin Albanian [University School of
versus Turkish children and Medicine, Istambul}
adolescents
2 Kirperbaulicher Status der SPORTMITT | 2010 | 2004-2006 |Dr. Alena Kos (Instituze Austria | Western| 10-12 voo. | MEF 1652 566 Ant-Basic | Traditonal | Full
AUT-2010-10- bis 12- jahrigen Schiller  |ELSCHULEN fof Medical and Sports Europe body
A0-p1 |und Schillerinnen der WIEN [Seience Consulting))
Sportmittelschulen Wien im  [2004-2006
Zeitranm von 2004-2006

Webinar 'Anthropometric and strength data of children for use in standardization'
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Background

.i'
* gk

EFTA

European

Commission
N

PHASE2
PHASE 1

Research on the demand and availability of Anthropometric and strength Guidelines for the application
anthropometric data of children study of children in Europe of anthropometry and strength

data in Europe

e Obijetives: N / Objetives: Objetives: )
* Acquisition of available data.
* Development of the measurement

) rogramme (2 EU countries). i
*  Demands on anthropometric data. program .( . ) . anthropometric and strength
* Processing, integration and analysis

! Gap Analysis. Y. \_ od databases. data of children.

/
‘ /Results: ‘ \

-1: . Ergonomics - Anthropometric and strength data o
N CEN/TR 18296-1:2026. E ics - Anth icand hd f
children in Europe — Part 1: Statistical summaries of the data
Availability of anthropometric and strength . CEN/TS 122.298-2:2026. Ergonomlf:s - Anthropometric and st-ren-gth data
. : of children in Europe — Part 2: Guidelines for the correct application of
data of children in Europe

\ - k anthropometric and strength data /

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10 19

*  Guidelines on how to
correctly apply

*  Existence/availability of anthropometric
data.

Result:
CEN/TR 17698 Ergonomics - Demands and
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European Standardization Organizations

Methodology of the anthropometric and strength project

Toon Huysmans - Associate Professor in Digital Human Modeling, TU Delft
Sandra Alemany - Director Anthropometry Research Group, IBV



Key specifications of the measuring program

» Age range: 0-16 years old.

» Extended list of anthropometric
measurements and strengths.
» 0-3 yo: 93 anthropometry and 6 strengths.
» 4-16 yo: 186 measurements and 14

strengths.

» Representative distribution of sample

size.

» Two European countries.

© CEN-CENELEC 2026

58 CENELEC

Table 4 — Overview on list of measures

Sample size of strength
measures
BOYS GIRLS
2 2 year to
(7]
s < 3 years 60 60
o 27 year to
3 < 8 years 70 o
£ 2 11 year to
_g. <12 years 70 70
o 213 year to
@ < 14 years 0 o

Webinar 'Anthropometric and strength data of children for use in standardization'

Age Standing iree
range /supine Sitting Reaches Head Hand Foot Strengths
years amount amount amount Amount | amount amount amount
0-3 13 11* 4 17 26 22 6
4-16 88 16 14 17 29 22 14
Sample size of anthropometric measures
BODY HEAD FOOT HAND
MEASURES MEASURES MEASURES MEASURES
BOYS | GIRLS | BOYS | GIRLS | BOYS | GIRLS | BOYS | GIRLS
2 3 months to
< 6 months 60 60 40 40 40 40 45 45
zmonthsto | g | g0 | 40 | 40 | 40 | 40 | 45 | 45
< 9 months
2 9 months to
<12 months 60 60 40 40 40 40 45 45
2 1 year to
@ <2 yours 60 60 40 40 40 40 45 45
=] 2 3 yearto
% < 4 years 75 75 40 40 40 40 45 45
p| Z5yearto 75 | 75 | 40 | 40 | 40 | 40 | 45 | 45
£ years
g Elyearto 75 75 40 40 40 40 45 45
& T =oyeart
=% yearto 105 | 105 40 40 40 40 60 60
<10 years
211 year to
<12 years 105 105 40 40 40 40 60 60
2 13 year to
<14 years 105 105 40 40 40 40 60 60
2 15 year to 105 | 105 40 40 40 40 60 60
< 16 years
2026-09-10
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From Protocol to Practice

» Age-specific measurement protocol

» Anthropometry
» Child Strength

» Methodology harmonisation
» Recruitment strategy

» Digital workflow & quality control

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization'
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Study Strata

Strengths, Spain:
Anthropometrics, per Spain and Netherlands:
o ro1r - Eo+
i e

25 min 90 min

© CEN-CENELEC 2026

Webinar 'Anthropometric and strength data of children for use in standardization'
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Study protocol: 0-1 year old

Traditional

The anthropometric campaign employed more than 27 different
traditional instruments and accessories to measure body, head,
foot, and hand measurements.

Photos courtesy of Dingena Mol

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization'
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Study protocol: 1-3 year old =2 CENELEC

© CEN-CENELEC 2026

S P

(ssessss

| & & ¢ 113

Ty

0" ___ Body & head
‘ I l ' Traditional Instruments was used in the anthropometric
campaign, measuring 27 body and 20 head

i =) )
~L measurements.
J BRLA =

Hand

2D Scanner was used in the anthropometric campaign to
extract 25 hand measurements. Additional 10 measures
measured with traditional equipment.

Foot

Infoot Scanner was used in the anthropometric campaign
to extract 22 foot measurements.

Webinar 'Anthropometric and strength data of children for use in standardization’ 2026-09-10 25



Study protocol: 4-16 year old

Traditional

The anthropometric campaign
employed more than 30 different
traditional instruments and
accessories to measure body,
head, hand, and foot.

 ——
s —HGINA

<. E—— g
- Eema

© CEN-CENELEC 2026

58 CENELEC

] ‘am

Body (22) HEAD (9) HAND (14)

Span Segmometer

Tape Measure Tape Measure Sliding Caliper (Poech type)

Webinar 'Anthropometric and strength data of children for use in standardization'

FOOT (2)

Sliding Caliper (Poech type)

2026-09-10
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Study protocol: 4-16 year old

Body & head Scanner

Move4D & ScanlLounge were used in
the anthropometric campaign to
extract both body and head
measurements:

104 body measurements
14 head measurements

Scanologics ScanLounge

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization'
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Study protocol: 4-16 year old =2 CENELEC

Foot scanner

3D Infoot Scanner was used in the
anthropometric campaign to extract
21 measurements.

LI IR L PRIRRT ] .I'I'I'I'I'I'“I'l“nll

Hand scanner

2D scanner was used in the anthropometric campaign to
extract 27 measurements.

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10 28



Strengths protocol =2 CENELEC

Strengths Device

Strengths protocol was different for each
age group. In the case of 1-3 years old only 5
strengths were registered, while for older
children 14 strengths were measured.

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10 29



Methodology Harmonization

Name
Source

» Detailed shared protocols e
provided by lead partner metrction

Subject Posture

» Methodological alignment &

training meetings iessarer e
» Alignment of measurement
Instruments

» Joint pilot evaluation

58 CENELEC

2. Stature
ISO 7250-1:2017, 6.1.2 — ISO 8559:2017, 5.1.1
The vertical distance from the standing surface to the vertex (the top of the head).

Stadiometer

Place the stadiometer on a resistant, regular and flat surface against a wall.
Whenever is possible, avoid placing it on walls with plinth.

Look straight ahead, making sure that the child's line of sight is parallel to the floor.
Child's legs have to be straight even heels and calves must be close to the bottom
of the stadiometer.

The head, shoulder blades and buttocks are in contact with the stadiometer.

The measurer holds the head of the subject placing his/her hands behind the
mandibles (index and thumb are used to check the head orientation in the
Frankfurt plane and corrects the head posture if it is wrong. Then asks the subject
to breath and, at the same time, she/he pushes upwards the head to stretch the
body in the vertical direction.

When the measurer gives the order, the assistant moves the sliding part of the
stadiometer until it contacts with the vertex and compress the hair until the skull
stops the sliding part.

-

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10 30



Methodology Harmonisation =% CENELEC

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10 31



Child-Friendly Approach (NL)

© CEN-CENELEC 2026

Adapted
measurement
equipment

Playful room
decoration

Webinar 'Anthropometric and strength data of children for use in standardization'
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Child-Friendly Approach (ES) 3 cenkLEs

Adapted
measurement
equipment

Proyecto TENDER
Astronavta cadete

Playful room |
decoration -

*

pIPLOMA

»

*
astronauta cadete -
X

R .«

:
- X
medidas, ‘
i

de cuerpo

‘( *) Medidas
de mano

&

Concedido a

por su participacién en el estudio

antropométrico del proyecto TEND|

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10



Recruitment Strategy

» Age-specific approach to cover
for varying parent & child
availability

» Multi-channel approach to
ensure momentum

» Lab & mobile sessions

» Representativeness check

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10 34



Recruitment Strategy (Netherlands)

Youth Health Care

Y

W2
f,ﬁl"—;-*}

e

Consultatiebureau voor kind en jeugd

Sarphati

amsterdam =%,

N
L)

.‘L

Socio-Cultural

(3 Eox

DE HILLEVLIET

© CEN-CENELEC 2026

Primary Schools

Day Care Facilities 4 / m
— L r ntiU ~_ — Christelijke basisschool
o S = Defrk

onderwijs en kinderopvang

Compalanny

Kinderdagverblijf

~K Montessori Delft
k /\ onderwijs &opvang

De Parel

onderwijs met de Bijbel als basis

MBS
De Wa%crwilg

™
. = 1 k basisschool
. ® \ 4 \: ==X % B ——
- st Jozef
kindercentra de SChaikaurt

%DUINA

Opgroeien in de buurt

BASISSCHOOL

Secondary Schools

I
DAVINCI rudolf steiner -
A 0N Coliege Wiﬁg:‘“'“s

KAGERSTRAAT

Webinar 'Anthropometric and strength data of children for use in standardization'

CENELEC

General Media

Jeugdjournaal

facebook

]
TU Delft

2026-09-10
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Survey Progression (Anthropometrics) [ =% CENELEC

ES Data
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Digital Workflow & Quality Control =% CENELEC

%
parTIcIPATING counTRY TUDelft TECHNICAL PROJECT LEAD 1BV
Data collection Local data screening Data sharing with lead partner Data processing by lead partner Incorporation in dataset
Measuring and 2D/3D scanning of the = Quality checks of measurements and P Screened data is transmitted, in = Measurement extraction from 2D/3D P Validated records are merged into the
participants at the different locations scans performed on-site by the data structured format, to the lead partner for scans, followed by standardised canonical dataset for sharing with CEN.
screening team. centralised processing. screening, processing, and validation.
N J . J o J . J . J

3 TRAINING OF MEASUREMENT TEAM
INSIGHTS FROM DATA SCREENING Example issue: posture not fully erect

c TRAINING OF MEASUREMENT TEAM
INSIGHTS FROM DATA PROCESSING

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10



Harmonized Data Processing =2 CENELEC

Capture Back-up Data Export Processing Data analysis BD creation

5. Landmarks Check 6. Orientation
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Data Analysis

Capture Back-up

400 -
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250 -

200-
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-
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58 CENELEC

Data Export Processing Data analysis BD creation

AgeG

s 404
* 05
L] y{]e
e 407
* )’08
* y09
*  y10
¢y
s y12
¢ y13

y14

y15

isExtreme

o No

Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10

39



Data Analysis =2 CENELEC

Capture Back-up Data Export Processing Data analysis BD creation

Current armToGripLength and armToGripLength2 are highly correlated (R* = 0.96)
Table 14 Arm length te grip model

' Residuals:
. Min 19 Median 3Q Max
| -50.474 -10.818 0.797 10.940 ©50.350
l Coefficients:
Estimate Std. Error t wvalue Pr(>|t|
(Intercept) 27.91611 8.14310 3.428 0.000757 *x*xx*
armToGripLength2 0.89447 0.01456 6l.446 < Ze-lg ***
~ N Signif. codes: 0 Y***’ (0,001 ***’ 0.01 **’ 0.05 *." 0.1 ' 1

Residual standard error: 17.21 on 176 degrees of freedom
Multiple R-squared: 0.9555, BAdjusted R-squared: 0.9552
F-statistic: 3776 on 1 and 176 DF, p-value: < 2.2e-16

Figure 27: armToGripLenath

Adj R2 = 0.961 Intercept = 26.682 Slope = 0.86888 P = 9.52e-126

- 720
| The table below shows the percentiles of the actual measurement versus the predicted:
% Variable P05 P25 P50 P75 Pas5
5 armToGripLength 400.78 457.33 514.75 577.38 672.1
3
3
elbowToWristDistance elbowToFingertipDistance predicted 405.73| 46076 |  518.96 575.7| 66454
difference -4.96 -3.42 -4.21 1.68 7.56|

200 560

00
armToGripl ength?

Figure 30: Regression model
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Results

CEN/TR 18296-1:2026. Ergonomics - Anthropometric and strength data of children in Europe —
Part 1: Statistical summaries of the data

CEN/TS 122298-2:2026. Ergonomics — Anthropometric and strength data of children in Europe —
Part 2: Guidelines for the correct application of anthropometric and strength data



Results

CEN/TR 18296-1:2026

=% CENELEC

Ergonomics - Anthropometric and strength data of children in Europe. Part 1: Statistical summaries of the data

5.9 Twisting (With hand)

Description: The maximum static force that can be exerted on an object by turning it (circular knob)
with one hand in any direction. It is usually measured as the force with which a circular knob can be
turned. See Figure 9.

Units: Newtons per meter (Nm)
( A}
Figure 9 — Twisting (With hand)

Method: The twist is performed from a standing position with the shoulder slightly adducted and
neutrally rotated, the elbow flexed at 90°, the forearm in a neutral position and the wrist with functionally
extended. The subject performs the twist in the opening direction. No slipping between the fingers and
the object during measurement.

The knob is available in two diameters to ensure a comfortable and secure grip. Its dimensions are
designed to remain within, and closely match, the subject’s hand breadth and approximately half the
length of the dorsum of the hand plus the proximal phalanx of the middle finger.

— Small: 50 mm

— Large: 65 mm

© CEN-CENELEC 2026

Table 8 — Twisting (With hand)

Age Sex N PO1 P05 P10 P25 P50 P75 P90 P95 P99
y02 U 80 006 | 014 | 018 | 028 | 0.40 | 053 | 065 | 0.74 | 0.89
y02 F 41 0.05 0.13 0.18 0.28 0.40 0.52 0.64 0.72 0.87
y02 M 39 0.06 0.14 0.18 0.28 0.40 0.53 0.67 0.75 0.93
y07 U 146 0.67 0.88 1.00 1.23 1.52 1.86 2.19 2.41 2.86
y07 F 73 0.69 0.87 0.98 1.18 1.46 1.79 2.14 2.38 2.88
vO7 M 73 0.65 0.89 1.03 1.28 1.59 1.92 2.24 2.43 2.82
yll u 142 1.21 1.59 1.82 2.24 2.76 3.35 3.94 4.32 5.09
yl1 F 70 1.18 1.59 1.84 2.29 2.84 3.45 4.04 4.42 5.18
yll M 72 1.21 1.57 1.78 2.19 2.70 3.27 3.85 4,22 4.98
v13 u 146 1.63 2.14 2.45 3.02 3.75 457 5.39 5.92
v13 F 74 1.52 1.97 2.24 2.75 3.39 413 2a
y13 M 72 1.92 2.47 2.80 3.40 4= t‘(ev\g‘tv\s
14 °
Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10
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Results B=% CENELEC

CEN/TR 18296-1:2026
Ergonomics - Anthropometric and strength data of children in Europe. Part 1: Statistical summaries of the data

Table 71 — Table of percentiles 1 to 99: Waist girth (mm)

9.2.57 Waist girth Age | Sex N| po1| pPos| pio| P2s5| Pso| P75| Poo| pPos| Poo
Reference: EN ISO 7250-1:2017. 6.4.11 y01 u 380 396 419 431 452 474 496 516 528 551
1SO 8559-1:2017,5.3.10 yo1 |M 200| 402| 424| 436| 4s5| 477| 498| s17| sS28 549
Landmarks: Lowest rib point, Highest point of the hip bone yoi |F 180] 391 | 41a| a26| 4a7| a71| 40s| 516 3520 553
Units: mm y02 U 188 435 449 458 473 493 516 541 557 595
Description: Horizontal circumference of the trunk at a level midway between the lowest ribs and the yo02 | M 96| a440| 453| 42s0| 475! 494| 517| 544 563 611
highest point of the hip bone.

yoz |F 92| 430| 446| 455| 471| 491| 514| 5s38| 553 586
Posture: A-POSE

yo3 |U 160 | 449 | 465| 475| 492| 514| 539| G564| 581 617
Group y4-16: Scan

y03 | M 80| 442 | 463| 474| 494| 515| 537| 556| 568 e
Group y1-4: Traditional :

Py vo3 | F 80| 4s50| 466| 475| 492| 514 541| =~ et\(' \C

Group y0-1: Not measured N

yoa |U 172 | 462| 483| 494 s11| *

) yo4 | M 86| 457 | 484| 49 8
- yos |F 86| 466| 482 491 j, q
o yos |U 166 | 474 | 490 499
JECETE ) yos5 | M 86| 474| 491| s01| 5
B yo5 | F 80| 472| 488| 498| 51

yo6 |U 160 | 469 | 490| 502 525

yo6 | M 82| 476| 497| 509| 532

yoe | F 78| 464| 484 496| 518

yo7 |U 160 | 486 | 506| 517 540

Figure 122 — Waist girth
y07 | M 80| 486| 505| 517| 538 5

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardiz



CEN/TS 18296-2:2026 =

Ergonomics — Anthropometric and
strength data of children in Europe —
Part 2: Guidelines for the correct
application of anthropometric and e
strength data

Responsible scientists:
Prof. Dr. Christiane Scheffler, University of Potsdam
Dr. Gerd Kuchmeister, Kiel University of Applied Sciences
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APPLICATION: DESIGN AND PRODUCTION OF CHILD PRODUCTS

Anthropometric data for safe, functional and child-centered products

oa® 1. UNDERSTAND 2. DESIGM 3. EVALUATE 4, PRODUCE 5. MONITOR
';‘ Dt target groun and } Develap procuct concept ) Tesst with childron for fit, } Imiphsmant production } Ersure guality and
research anthropometnic el erponomics hased on F ool uiabdity and with focus on salaty contifucaly Impnteg
dats snkhropomedric data function ard quality based on data
I
ANTHROPOME TRIC DATA L ]
OF CHILDREN IN EURDPE r_,_ = ;
‘ [ L .I
! | [ | : |
‘ | '_ (
prepe— n omom b IR T
Searrr e L L Al v
g g e M w - W /
[ ep———— = =l o |
e L
= il B -

[ Qo e OUTCOME: BENEFITS:
= ED Anthropormatric dats —*—} \/ Products that fis childnen, Mors safety, eombart and smistactson
of children in Eurcpe prowidie protection and sne saty bo s fior children, parenits and marufactunes
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Basic influence
factors

Find the right

What do I want
to construct?

What am I trying
to standardize?

anthropometric and body

strength data

(percentile values ...)

... and assess them based
on their relevance to your

application case.

© CEN-CENELEC 2026

| o s | o o v

Do I need
body
measures?

Are there
tables

]

with body
measures?

What can [ read
from the tables?

i &

Are the data
suitable?

—

application

Where can 1 get
(alternative) data

Is the population
correct?

Girls, boys,
unisex?

LN N/

Is the data set
up to date?

Y

I'don't need
guideline
Information

have an
influence on

How are the body
measures defined,
which method?

the body
measures?

What

Posture?

Movement?

S

Several body
segments involved?

influences
are there?

h

Interaction with
technical
environment?

Influence by clothing

and body near
equipment?

—

Influence by fashion

elements?

Correct
applications
for standar-

disation,
evaluation,
construction
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A percentile is a number — not yet a design solution
N i)

I'll use the 5th Influence factors

percentile value
m Clothing

for the design.
) ‘ 5th | 50th = 95th percentile
° Bod e } Joint angle
ﬁ dim:nsion 95 | 120 145 ﬁ iﬂ //(( Age/development
I i i i@ Grip
il

(height, reach) | ™

- T Who is the user?
Handforce | 40 | 100 @ 160 >
J ; (grip strength) | N N Ea ﬁ” =
l-.i =

Which direction

of force? |
- ™

What posture?

TRANSFER CORRECT APPLICATION

DATA ALONE



Influence factor: difference between [9 CENELEC
measurement posture and application case =

Anthropometric Body Sitting Height Body Sitting Height
Measured in an upright, stretched sitting posture in a relaxed sitting posture
(measurement position) (real-life situation)
Top of head - - g~ =
(vertex)
Bady Sitting Height

(upright)

= B85S mm
Sitting surface J
Floor

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10 48



Influence factor: clothing

LIGHTLY CLOTHED (MEASUREMENT CONDITION) HEAVILY CLOTHED (REAL USE CONDITION)
Measured in light clothing Same person in thick winter clothing
{e.g., underwear f T-Shirt / shorts) (jacket, sweater, pants, hat, scarf, boots)

STATURE APPARENT

akading haight) STATURE
= 1290 mm = 1370 men
{+80 mm)

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10



Influence factor: styling I

NATURAL APPEARANCE STYLED APPEARANCE

without accessories with fashion accessories

FACE WIDTH
+18 mm
(160 mm)

FACE WIDTH
142 mm

FACE HEIGHT
186 mm

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10
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Influence factor: styling II

NATURAL HAND STYLED HAND
without accessories with artificial nails and fashion accessories
HAND WIDTH
HAND WIDTH 96 mm

< 72 mm = >

HAND LENGTH
160 mm

HAND LENGTH
175 mm
(+15 mm)

FACTORS CAUSING
DIMENSIONAL CHANGE

+ Artificial nad length
«B=11 me

= Ml thichnans
o1=1 mm

= Ring fwidth)
+2=b men par Tnger
* Bracelety increase
wrist circumfererce
f{not shown)
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I'll use the 5th
percentile value
for the design.

l 5th | 50th | 95th percentile
(@) _ | =
o 2 Body ‘
S5, dimension | 95 | 120 145 d
2 (height, reach)| em | em | m

Handforce | 40 | 100 | 160 Who is the user?
(grip strength) | | N N

%

What posture? Which direction

of force?
=H <\ —— - > e 4

DATA ALONE CORRECT APPLICATION
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Development of a toolbox

4 Bio
& transfer

@ éﬂ]@ data

\_

~

\_

-
Statistical/

methodological . =

transfer data it

________

--------

58 CENELEC

B

Interface ‘

transfer
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Example

Age

Sex

P01

P05

P50

P95

P99

y4-6

160

169

250

y4-6

1

162

171

197

233

253

y4-6

159

167

192

228

247

y7-9

<=

174

218

270

301

y7-9

[e>]

315

y7-9

264

290

y10-12

c|=

189

238

293

326

y10-12

1

192

237

289

320

y10-12

187

238

297

331

y13-15

o=

204

254

349

y13-15

1

209

257

311

342

y13-15

201

251

315

358

© CEN-CENELEC 2026

Table A.39 — Table of percentiles
1 to 99:

=% CENELEC
Body depth (standing) (mm)

Statistical

Interface transfer data
aspects

Bio transfer data

The following influencing factors shall be taken into account when using this body measure in an
ergonomic context or when using it in standards:

The measured body part or body segment is a link in a joint chain, i.e. its value changes if the body
posture in which the standardised measurement was taken is abandoned during use.

Soft tissues are involved in the measurement of this body part or body segment (e.g. muscles,
subcutaneous fatty tissue, other non-skeletal components). Accordingly, the value can change in an
application situation because the body is not in the state as measured (movement, breathing).

During application, allowances shall be made for clothing worn close to the body on the measured
body part or body segment.

Contact of the body surface in the area of this body measure with the technical environment
(interface) can result in varying degrees of change to the specified value (compression of non-
skeletal areas, displacement of soft tissue). The extent depends on the form and dynamics of the
contact at the interface in the respective application situation

Comparing M/F in age group y13-15 P50-values are higher for F what can be of ergonomic
relevance in application cases.

Webinar 'Anthropometric and strength data of children for use in standardization'
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		Bio transfer data

		Interface transfer data

		Statistical aspects



		[image: ]

		[image: ]

		[image: ]

		[image: ]

		

		[image: Ein Bild, das Grafiken, Schrift, Logo, Symbol enthält.

KI-generierte Inhalte können fehlerhaft sein.]



		The following influencing factors shall be taken into account when using this body measure in an ergonomic context or when using it in standards:

· The measured body part or body segment is a link in a joint chain, i.e. its value changes if the body posture in which the standardised measurement was taken is abandoned during use.

· Soft tissues are involved in the measurement of this body part or body segment (e.g. muscles, subcutaneous fatty tissue, other non-skeletal components). Accordingly, the value can change in an application situation because the body is not in the state as measured (movement, breathing).

· During application, allowances shall be made for clothing worn close to the body on the measured body part or body segment.

· Contact of the body surface in the area of this body measure with the technical environment (interface) can result in varying degrees of change to the specified value (compression of non-skeletal areas, displacement of soft tissue). The extent depends on the form and dynamics of the contact at the interface in the respective application situation

· Comparing M/F in age group y13-15 P50-values are higher for F what can be of ergonomic relevance in application cases.
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Resumé and outlook {E CENELEC

e User driven approach: Thanks to this approach — which involves continuously and very
closely engaging stakeholders and experienced standards experts in the design and
substantive issues — the guidelines now available represent an exemplary example of
knowledge transfer from research to practice.

e Add on value: The addition of guidelines on the correct use of data to the anthropometric
survey of children in Europe has been well received, both in expert discussions within the
international standardisation community and within the scientific discourse in the field of
applied anthropometry.

e Outlook: In both standardisation and transfer-oriented research, practical information on the
application of anthropometric data, as proposed in the guidelines, must no longer be
overlooked. In this respect, the guidelines should serve to set the benchmark for the
structure and content of future standards with anthropometric and body strength data.

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10
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Anthropometric & strength data of children for use in standardisation

Relevance for standardisation community

Levent CAGLAR
Chief Ergonomist @ FIRA International, UK
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Anthropometric & Strength Data for Children in Europe E CENELEC

CEN/TR 18296-1:2025

Ergonomics - Anthropometric and strength data of children in Europe
Part 1: Statistical summaries of the data

CEN/TS 18296-2:2026

Ergonomics - Anthropometric and strength data of children in Europe

Part 2: Guidelines for the correct application of anthropometric and
strength data
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Anthropometric & Strength Data for Children in Europe E CENELEC

CEN TR 18296 -1: 2026
Contains comprehensive set of anthropometric and
strength data for children in Europe.

It is
* extensive;
* relevant;
* up to date;
* reliable;
e accessible as CEN Document, and
 accompanied by Guidance document on its use (Part 2).

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10
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Anthropometric & Strength Data for Children in Europe E CENELEC

Reliable and appropriate anthropometric & strength data are:

* the building blocks for the development of ergonomic and safe
products which enhance the user experience and comfort;

* the essential tools for
v’ specifying safety requirements in product standards
v’ devising test methods in standards,
v’ carrying out risk assessments.

Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10



Anthropometric & Strength Data for Children in Europe E CENELEC

Appropriate anthropometric data
ensures that products children use or
come into contact with

* match the sizes of children

e are fit for purpose

e are easy & efficient to use

* are safe

* improve the development, health
and well being of children

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization’ 2026-09-10 60



Anthropometric & Strength Data for Children in Europe {E GENELEC

Ensuring operation of controls are
beyond the strength of children, for
stopping them having access to
danger

Or in other circumstances where
children should be able to get away
from danger, by ensuring the
operation of controls should be within
the strength capability of children

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10



Anthropometric & Strength Data for Children in Europe {E CI;MLEC

Children grow
continuously,
their sizes and
shapes change
all the time.

Range can be
very large
even for the
same age.

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10






Anthropometric & Strength Data for Children in Europe [E CEMELEC

Children grow
continuously,
their sizes and
shapes change
all the time.

Range can be
very large
even for the
same age.
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Anthropometric & Strength Data for Children in Europe [

- -

@
CEN TR 18296 Pt 1 I
provides data for
extremes as well
as means. —

Figure70_Backneckheight]

Enabling the standard - Table’19°— Table-of percentiles-1-t0-99:-Back-neck-height-(mm)f
makers to identify the Ages: | Sexs Ni PO17 POS) P10y P25) PSOY P75q P90y P95y P99

correct dimensions to y0lz | Usn 2445 5299 5598 5754 600d 6284 6558 6783 6929  718d°

prevent accidents and injury
to children depending on
the risk levels.

y0lz | Mz 1225 5509 5719 5845 6055 6299 6558 6805 6954 72540

y0lz | Fo 1225 5129 5494 5678 596§ 6264 6538 6775 691§  7154°
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Anthropometric & Strength Data for Children in Europe E CENELEC

CEN TR 18296 Pt 1
provides data for

J &S5 = =1
each age and garse R0 1eigT
a t 3 - m O n t h ' Table”16°—Table-of-percentiles-1-to-99:-Stature-(mm)
i N te rva I S fO I t h o Agen| Sexo| No | POlz| P0O5z| P10=| P25z| P50=| P75z| P90z| P95z| P99«
. mO3o Uz 256m | 555o| 581z| 595o| 6lem| 640m| 663n| 6830| 694o| Tleo
ba b I eS mb3z Mz 128ao| 563z 590m| 603z 6250| 647o| 669z| 68Bo| 698o| 718o

m03xo Fo 128z 551m| 575m| 588z | 609z 632m| 6554 676m| 6890 | T12o

mi6o Uo 250m| 617m| 637o| 6470 665%| 685z | 705m| 723m| 734om| 755o

mi6z| Mz 126a | 621m| 642m| 653 672o| 693m| 713z 7320 7430 Te4o

mbO6o ko 124o| p10m| 632z 643m| 661z 679z | 696z | 7llm| 719z | 735o
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Anthropometric & Strength Data for Children in Europe E CENELEC

CEN/TS 18296 Part 2: Guidelines = Dﬁ”ﬁ% o
for the correct application of ==yt
anthropometric and strength data E Q e |
It is unique to have guidelines for the use of E %>“’*‘ 3
anthropometric and strength data. ke H/ ]
e H B
Guidance on the selection and application of E oy g | oo
and the limitations in the manipulation of i g/ 3
anthropometric data is extremely useful for E Ziszmi&‘:i’:m -
the standard makers who are after all not ikl u
anthropometricians. E i':“:%z;;??;r‘” -
C IR P
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Anthropometric & Strength Data for Children in Europe “ E CEN‘ELEG

CEN/TS 18296 Part 2: Guidelines for the correct application of
anthropometric and strength data

Use of icons in warning e
the standard makers Icon frame for bio transfer

factors which affect the

use of data (Beyond Icon frame for interface transfer

: for the interaction between body part
numbers) is an .
. . and technical elements at the

excellent idea and will interface

be extremely helpful

for the standard Icon for personal data ',f'\‘
clothing and self-imposed physical AR

makers. N

alterations

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10
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Anthropometric & Strength Data for Children in Europe {E CI;MLEC

In conclusion, having access to the relevant anthropometric
and strength data and the guidance document will help

- the standard makers to draw up relevant safety
requirements and test methods/equipment for product
standards, and also

- the designers to develop products and services which are
safe, comfortable and joy to use.

© CEN-CENELEC 2026 Webinar 'Anthropometric and strength data of children for use in standardization' 2026-09-10
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Anthropometric & Strength Data for Children in Europe [E CEMELEC

Producing clothing, shoes, gloves fit well
improves the user experience and
helps the development of children

Correctly sized furniture allows children
adopt healthy postures
avoiding back pain in the long term
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Your feedback
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Question time

to submit your questions

Question and Answer e

You 04:36 PM
When is the next session?

Type your question here...

| send anonymously
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European Standardization Organizations

Thank you for your participation! #"

Commission

Upcoming events/webinars:

2026-09-11 - Webinar 'Climate Resilience in Standardization: Applying CEN-CENELEC Guide 32’

2026-09-14 - Webinar 'Harmonized standards in support of the Machinery Reqgulation: Update of gap-analysis and new Annex ZA/ZZ’

2026-10-01 - Webinar 'The EN Development Process - First batch of changes’

2026-10-06 - Webinar 'Towards a New European Anthropometric Database for User-Driven and Inclusive Standards'


https://www.cencenelec.eu/news-events/events/2026/2026-09-11_new-cen-clc-guide-32/
https://www.cencenelec.eu/news-events/events/2026/2026-09-11_new-cen-clc-guide-32/
https://www.cencenelec.eu/news-events/events/2026/2026-09-11_new-cen-clc-guide-32/
https://www.cencenelec.eu/news-events/events/2026/2026-09-14-webinar-machinery/
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https://www.cencenelec.eu/news-events/events/2026/2026-10-01_webinar2-en-development-process/
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https://www.cencenelec.eu/news-events/events/2026/2026-10-06-new-european-anthropometric-database/
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