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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Anthropometric data used for technological design have been included in many ISO product standards.
There are several standards such as ISO 15535 that refer to a skilled or experienced anthropometrist
but give no clear information on what is a skilled or experienced anthropometrist. The skill of an
anthropometrist forms the most important part of quality control of anthropometric data. The
information provided by this document complements the lack of existing standards and can help
developers and users of anthropometric databases.
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1

art 4:
xpected performance of skilled anthropometrists

Scope

This document describes the knowledge and skill required for an experiencéd anthro

w

10 serves as a measurer in anthropometric surveys or a planner of an, @nthropometr

This document also describes methods to quantify the skill of anthropometrists and to rej
pdrformance.

This document is not a textbook or manual for anthropometry but can'beé useful for those wha
copnduct anthropometric surveys as well as designers and technolegists who utilize anthrd

da

ddscribed in ISO 7250-1.

2

Normative references

There are no normative references in this document:

3

Terms and definitions

Far the purposes of this document, the\following terms and definitions apply.

IS

D and IEC maintain terminology'databases for use in standardization at the following addré¢

— SO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

A

anithropometrist
pdrson who takes’ scientifically accurate measurements of the human body according to t

m
3.
in
di

3.
in

pthods

D

4

bometrist
C survey.
port their

plan and
pometric

ta. Methods described in this document can also be applicable to measurements other than those

SSes:

raditional

er‘observer measurement error
ference between the measurements taken on the same participant by different measurers

3
tra-observer measurement error

difference between the repeated measurements taken on the same participant by the same measurer

3.4
anatomical landmark
point clearly defined on the body that can be used for determining anthropometric measurements

[SOURCE: ISO 20685-1:2018, 3.6]
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landmarking
placement of an anatomical landmark point on the skin of a participant by palpating the underlying
bone and/or observing the surface shape of anatomical structures

3.6
bias

systematic difference between two sets of measurements on the same participant group by different
measurers

4 Baci(ground

Different

In the traditional methods, instruments are simple and easy to calibrate. Body posture is a‘part of t

factors influence the quality of anthropometric data by the type of data as shown in|/Table

he

1

definitior} of a measurement item and is controlled by the measurer when taking measurément. Since

the time
sway isn
of errors

Since the

Huration required for taking a manual measurement is very short, the influence of the bofdy
poligible. Therefore, the skill of the measurer in landmarking and measuring is the main cause
in the traditional methods. Reducing errors in landmarking is essential\for reducing errors|in
measurerents.

human body is not a rigid object, it is impossible to give the‘true value to a human bogly.

Therefor¢, the accuracy of the human body measurement cannot besevaluated. Only the precision|of

measurel.[uent can be evaluated for manual measurements.

Skill of a

thropometry can be obtained only through training:The aim of training is to reduce intfa-

and interfobserver measurement errors. The goal of training‘is’to make a trainee into an experiencged
anthropometrist. However, self-training that relies solely on'‘textbooks, standards or other material chn
lead to inpaccurate landmarking procedures that result in“biased landmark positions. Periodic trainipg

with an ekperienced anthropometrist is necessary.

Scan-derijved measurements are influenced by more factors than the 1-D measurements obtained py

the tradi
standard

Table 1 — Factors thatcan influence the quality of anthropometric data

fional methods. The protocol for quality control of scan-derived measurements is alreafdy
zed (see ISO 20685-1 and ISO 20685-2), except for the protocol for evaluating the performarce
of softwafe for automatically calculating landmark positions or measurements.

C Scan-derived measurements
Factor Traditienal body and " Surf
measurement Body measurement andmar urtacg
coordinate shape
Accuracy of instrument N/A
Hardware
N/A Accuracy of scanner system hardware
Tool Performance of scanner system software (e.g. data merging)
Software N/A Performance of landmarking software | N/A
DD"F{\Y“’Y\QY\(‘Q ﬁF measurement N A
calculation software /
Skill of landmarking | N/A
Measurer
Skill of measurement N/A
N/A Skill of deciding landmark position from a marker | N/A
Human | Operator i i -
p N/A Skill of operating measure N/A
ment calculation software
o Repeatability of the posture
Participant -
N/A Body sway during scan
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5 Knowledge expected for experienced anthropometrists

5.1 General

Experienced anthropometrists are expected to be able to measure measurements of ISO 7250-1 with
small intra-observer measurement errors, to obtain reliable statistics from the measured data, and to
plan an anthropometric survey. Measuring, obtaining statistics and planning an anthropometric survey
require different types of knowledge. They are listed in the following clauses.

5.2—Famdmmarking amd measurenremnt

The knowledge required for landmarking and measurement includes definitions (of“lajndmarks,
priocedure to decide positions of landmarks and place the landmarks, how to ,use’ and| care for
inptruments, definitions of measurement items, and procedure to take measurements. They pre listed
in[the following clauses. More information is available from published textbogks“on anthr¢pometry,
manual for a survey, or standards.

5.2.1 Basic knowledge on human anatomy

Bgsic knowledge on human anatomy is necessary for understanding-the definition of landnparks and
their positions in the human body. Some landmarks are defined-on a specific position on a pone (e.g.
splinous process), and some measurements are defined using rfames of a specific position of a [pone (e.g.
styloid process).

Same landmarks defined on the tip of a bone are easierto palpate when the participant bengs a joint.
However, the participant is in the posture for measurement when the measurer puts a mark on the skin.
This is because when the joint bends, the skin slidés on the bone, and the relative position of the bone
arld skin changes.

5.2.2 Correct posture of participant

Pqrticipant posture is part of the definition of a measurement. Correct posture is essential because
when the posture changes, the sizé of'a dimension can also change. For example, shoulder (bipcromial)
brieadth becomes smaller when arms are abducted; foot dimensions are smaller when partjicipant is
sifting rather than standing;swaist circumference is smaller when the abdominal muscles jre tight;
stature becomes smaller when participant is not standing erect or larger when participant is|in supine
pdsition.

—

The measurer needs\fe’understand the definition of posture and to instruct the participant prpperly for
him or her to takethe correct posture.

5.2.3 Landmarking

When, plural measurements defined using the same landmark are measured, position of the Jandmark
is marked on the skin so that the same location is used for all measurements. An easily remojable and

mFaoszio ool a0 o d A Aaalia e o] T AfE o o A for thic i oo Thao ciza axnd b fth
noR—textcHrarkeri1s—usea—1t Cy T p et 5 Ottt oS CaTOT oS~ pot poOsSt—TC—ST12C—antS1T pe 0 e

mark are such that it is easily recognized as a point on the skin, and clearly different from moles.

5.2.4 Instruments and small articles

Instruments used are listed in ISO 7250-1. Small articles used for defining lines or landmarks used in
the apparel are listed in ISO 8559-1:2017, 4.2.

Safety of the participant is the matter of first priority. Measurer needs to take care of the pointed tip of
the arm of anthropometer or sliding calipers.

Two arms of a large sliding caliper need to be the same length when it is used to measure a point-to-
point distance.

©1S0 2023 - All rights reserved 3
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Measurer covers the tips of a spreading caliper with fingertips to control the pressure on the participant
skin.

Always use flat-tip-jaws of a sliding caliper. Never use pointed-tip-jaws for measuring people.

When a tape measure is wrapped around the participant, the zero point of the tape measure overlaps
the scale on the tape measure [see Figure 1 a)]. Since the circumference of the trunk influenced by
breathing, the participant is naturally breathing when measured.

When a body scanner is used for obtaining body dimensions, the accuracy of scan-derived body
dimensions.needs to be evaluated nr‘r‘nrding tothe prnfnr‘n] described in ISQ 20685-1:2018 Clause 5

ot T )
dludtobutululululululolli bl

a) Proper b) Not proper

Figure 1 — How to wrap a tape measure around participant

5.2.5 Role of the assistant

The meagurer and the assistant work together as a team. The assistant helps the measurer in mapy
ways as fescribed below. The measurer needs to give proper,_instructions to the assistant to get
effective help from the assistant.

The meadurer reads aloud a measurement value, and theassistant writes down the number on the dqta
sheet. In forder to avoid mistakes in reading and/or hearing, the assistant repeats aloud the number
before wtiting it down. When the number is clearly.itregular, the assistant asks the measurer to take
another measurement.

The assidtant helps the measurer by watching-if the anthropometer is vertical and by adjusting the
position ¢f the anthropometer when necessary. When a large circumference of the trunk such as chgst
circumfefence is measured, the assistant holds the tape measure at the back of the participant so that
the position of the tape measure is herizontal and to avoid the tape measure slipping down.

The assisftant also watches if thé posture of the participant is correct (e.g. the head is oriented in the
Frankfurf plane).

Basically,the assistant works according to the instructions of the measurer. However, it helps to redyce
the time |required for-measurement if he or she can act as necessary without instruction from the
measuret]. If the assistant has knowledge on anthropometry, it helps to play his or her role properly.

5.2.6 Anthropometric data sheet

Anthropqmetric data sheets are designed so that there are blanks for all necessary informatign.
Measurement items are ordered to minimize the required time for measurements and to minimize the
errors due to mistakes. Recommended background data on the survey are listed in ISO 15535:2023, 7.2.
Necessary background information items on each participant are listed in ISO 15535:2023, Annex B. An
example data sheet is in ISO 15535:2023, Annex C.

5.3 Planning an anthropometric survey

5.3.1 Participants

The target population (gender, age range and other background as necessary) and the number of
participants are selected according to the purpose of the survey. A method to estimate the number

4 © IS0 2023 - All rights reserved
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of participants required to have a particular confidence at 5th and 95th percentiles is described in
ISO 15535:2023, Annex A.

The method of recruiting participants is selected.

5.3.2 Measurement items

Measurement items are selected according to the purpose of the survey and landmarks necessary to
take these measurements are confirmed. Instruments and small articles necessary for landmarking
and measurement are selected.

THe time required for measuring one participant is estimated.

5.8.3 Measurers and assistants

When the number of measurement items is too large for one measurer, the pi€asurement jtems are
diyided into several groups and each group of measurement items are allocatéd to a different jneasurer.
This reduces the burden on measurers and assistants and saves time fer-measurement siﬁce more
pdrticipants can be measured at the same time.

The number of measurers and assistants are selected considering’the load on each meagurer and
measurement items are allocated to each measurer. The number pf\participants measured in pne day is
estimated.

O1je or more persons other than measurers and assistantscare necessary to guide participants and to
hgndle unexpected events during survey.

5.8.4 Space

The space is prepared for obtaining informed;consent, changing room, measuring room arld resting
ropm in case participants become ill.

Separate or partitioned measuring booths are prepared for each measuring team for protdcting the
prfivacy of the participants.

5.8.5 Schedule of survey

The number of days more'than sufficient is estimated to measure all participants.

5.8.6 Clothing of participants

Adcording to 1§0-7250-1:2017, 4.1, “the participant shall be nude or shall wear only minima] clothing
arld shall be bareheaded and without shoes”. Culturally permissible clothing suitable for th¢ purpose
of[the survey is selected. Conditions of desirable scanning attire are described in ISO 20645-1:2018,

Annex A:x
Di[ferent sizes of clothing that satisfy participants belonging to the target population are prepared.

A decision is made on whether the clothing is washed and reused or used only once. If reused, extra
clothing for use is prepared while other clothes are being washed.

Loose clothing to wear is prepared while the participant moves to the next booth if necessary.

5.3.7 Ethical considerations

Many institutions have an ethical committee for the purpose of protecting the rights of the participants.
A plan of an anthropometric survey is reviewed and approved by an institutional ethical committee.
Issues such as the following are considered when planning an anthropometric survey.

a) Protection of participants

© IS0 2023 - All rights reserved 5
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Participants wear only minimal clothing during anthropometry. The space for anthropometry is
designed to protect the privacy of the participant.

The measurement time is minimized so that the participant does not get tired. Resting time is inserted
between sessions as necessary.

A place for rest is prepared in case the participant becomes ill.
b) Informed consent

Informed consent is obtained from each participant before starting measurement.

c) Protdction of measurers and assistants

Tight schedule is avoided so that the working time in a day is not too long for measurer-assistant teams.
Resting time is inserted between sessions if necessary.

When mgny measurement items are taken, and multiple measurers participate, measurements gre
allocated|appropriately to measurer-assistant teams to reduce the burden on each/team.

d) Gender

Best pracfice is that measurers and assistants are of the same gender as the\participant.

5.4 Data editing

It is inevitable that measurements collected by the traditionalimethods have irregular values caused
by mistakes. These irregular values are corrected or removed‘before statistical analysis. Procedure for
data editing is standardized in ISO 15535:2023, Annex F.

Most of the errors caused by mistakes are not outliersithat exceed the mean +3 standard deviations.
Such errdrs cannot affect the mean but can affect statistics such as correlation coefficient. To ident|fy
such irregular values, procedure using a scatter(diagram as described in ISO 15535:2023, Annex His
necessary.

6 Quantifying measurement errors

6.1 General

The skill] of a measurer can be quantified by using indicator(s) of intra-observer measuremgnt
error. Comparability between two measurers can be also quantified using some of these indicatofs.
The protgcol describedyin ISO 20685-1:2018, Clause 5 is applicable to evaluate the comparability|of
measurernents takemby two different measures.

6.2 Intra-observer measurement error

observer measures each of n part1c1pants twice. In the experlment suff1c1ent t1me is inserted between
the two measurements in order to avoid the measurer remembering the former value.

Measurement of participant-i measured by a measurer, x;, can be described as Formula (1),

X;=M+P,+0+e (1

6 © IS0 2023 - All rights reserved
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where

In

M is the mean of the population;
B isthe characteristic of participant-i;
O is the bias of the observer;

is random error.

2023(E)
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Another indicator of the intra-observer error is technical error of measurement (TEM) calg
FJ (4)
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P measurer, is d;, and described by Formula (2).
d; = Xj1 = Xip = €1 ~ i
nere

X;1 isthe first measurement;
X;» is the second measurement.

ice M, P; and O are cancelled out, the intra-observer error depends only on the random ¢
pan of d; is 0. However, variance of d; is not 0.

e magnitude of the intra-observer error is often quantified by mean absolute differend
scribed as Formula (3), where n is the number of participants.

rmula (4). TEM is the square root of the variance of random error. Both MAD and TEM are
the unit of measurement (mm or kg).

)_(absdiff =Y|d;|/n
Sairr=VIX(d;2)/2n]
nere

)_(absdiff is the mean absolute difference, MAD;

Saiff is’the'technical error of measurement, TEM;

n is the number of participants.

T}

(2)

rror, and

e (MAD),

ulated as
lescribed

(3

(4)

e-percentage of random error variance is calculated by dividing the square of TEM by the

square of

the standard deviation of measurement x.

Correlation coefficient between repeated measurements represents the linear relationship between
the two repeated measurements and can be used to quantify the intra-observer error.

When random error is very small, MAD, TEM and %REV are close to 0, while correlation coefficient
between repeated measurements is close to 1.

6.

3 Inter-observer measurement error

Indicators of the inter-observer error are obtained through an experiment, where two observers
measure each of n participants once. The difference between two measurements of participant-i taken
by observer-1 and observer-2, d;, is described as Formula (5). Since the inter-observer error includes

© IS0 2023 - All rights reserved
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bias between the two measurers [0; -0, in Formula (5)], the inter-observer measurement error is
always larger than the intra-observer measurement error.

di=M+P;+ 01 +ej~(M+P+0;+ep) = (01 -0,) + (61 - e;2)

(5)

where

M is the mean of the population;

P, is the characteristic of participant-i;

0,4 is the error specific to observer-1;

0, is the error specific to the observer-2;

€1 is the random error for measurement of participant-i measured by observer<l;

€ is the random error for measurement of participant-i measured by observer-2.
Magnitude of inter-observer error can be quantified using MAD and TEM.)Correlation coefficignt
between [the measurements taken by two different observers can be used to represent the lindar
relationship between the two sets of measurements, but it does not refléct the magnitude of bias, the
systematjc difference between the two observers.
In the casfe of inter-observer measurement errors, comparability between measurers is most important.
Comparability between two measurers can be evaluated according to ISO 20685-1:2018, Clause|5.
The number of participants necessary for evaluation, evaluation criteria and evaluation protocol gre
described in ISO 20685-1:2018, 5.3.
When seyeral measurers participate in an anthroponietric survey for taking the same measuremgnt
items, th¢ comparability of measurements is evaluated before the survey.
6.4 Eryors in landmarking
Intra- or finter-observer errors in landmarking can be quantified as the distance between the marks
made at fwo landmarkings. The intraebserver error is quantified when both marks are made by the
same megsurer, while the inter-obsepver error is quantified when the two marks are made by differgnt
measurets.
By using p marker pen with'ifik visible only under the black light at the first landmarking and using pn
eyeliner pencil under the'ordinary light at the second landmarking, the first mark can be invisible|to
the second measurer.
Direction| of erroréaffects the magnitude of measurement error. For example, error in antero-posterior
direction|will net*have much effect on shoulder height but can have significant effect on biacromjal
breadth.
7 Report

Evaluation results of intra-observer measurement errors include MAD, TEM, %REYV, and correlation
coefficient between repeated measurements for each measurement item. Annex A shows an example

report of

intra-observer measurement error experiment.

Evaluation results on inter-observer measurement errors include MAD, TEM, %REV, correlation
coefficients between two measurers, and evaluation results of comparability according to
ISO 20685-1:2018. Annex B shows an example report of an inter-observer measurement error
experiment.

© IS0 2023 - All rights reserved
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Evaluation results on intra- or inter-observer errors in landmarking include mean and standard
deviation of distance between two marks made on the same landmark. Annex C shows an example
report of intra-observer errors in landmarking.

©1S0 2023 - All rights reserved 9
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Annex A
(informative)

Example report of intra-observer measurement errors

Table A.1 and Table A.2 show example reports of evaluation of intra-observer measurement errors.
Table A.1[shows the information on the experiment. Table A.2 shows the evaluation results.

Table A.1 — Example report of evaluation of intra-observer measurement errors'+-
Information on the experiment

Date and place of 1994-08-29. First measurements were taken in the morning andhe’second meas-
experimept urements in the afternoon.

National Institute of Bioscience and Human Technology, Tsukuba, Japan

Number df measurers Seven measurers participated. Measurer-1 and Measurer-2 are well experienced
Measurers-4, -5, and -7 took a training course. Measurers-3 and -6 had only shor
experience.

Number df measurement 208 measurement items
items by measurer
y Measurer-1: 35 head measurements

Measurer-2: 34 hand and foot measurements, and took foot outline (8 measure-
ments were later obtained from the foot outline)

Measurer-3: weight, maximum héight and 20 circumference and surface distancg
measurements

Measurer 4: 28 measurements taken with an anthropometer
Measurer-5: 30 breadthylength, and depth measurements

Measurer-6: 11 fuhétional lengths, 17 circumference, and 4 skinfold thickness
measurements

Measurer-7:'27 measurements with participant sitting

Participants (number, 12 youngmiale adults

backgrouhd)

Informatilon of report 2021-09-29, prepared by M. Kouchi
Reference 5]

10 © IS0 2023 - All rights reserved
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Table A.2 — Example report of evaluation results of intra-observer measurement errors

MAD

TEM

Correlation

Measurement in ISO 7250-1:2017 mm mm %REV coefficient Measurer
6.1.1 Body mass N/A

6.1.2 Stature 2,00 2,47 0,1 1,00 4
6.1.3 Eye height 2 6,00 5,03 0,7 0,99 4
6.1.4 Shoulder height 3,75 3,18 0,3 1,00 4
6.1.5 Elbow height 3,83 3,30 0,6 0,99 4
6J1.6 [liac spine height, standing 4,33 4,11 0,9 0,99 4
6.7 Crotch height 4,92 4,24 1,2 0,99 4
6J1.8 Tibial height 3,86 3,08 2,1 0,98 4
6/1.9 Chest depth, standing b 2,92 2,64 3,0 0,97 5
6/1.10 |Body depth standing N/A

6J1.11 Chest breadth, standing b 5,38 4,60 8,0 2,92 5
6/1.12 |Hip breadth 2,75 2,30 2,0 0,98 5
6)2.1 Sitting height, erect 3,50 3,00 0,8 0,99 7
6J2.2 Eye height, sitting 2 5,42 4,65 2.0 0,98 7
6J2.3 Cervicale height, sitting 3,08 2,76 0,9 0,99 7
6J2.4 Shoulder height, sitting 4,83 4,31 2,4 0,98 7
62.5 Elbow height, sitting 7,17 6,03 5,8 0,94 7
6J2.6 Shoulder-elbow length 1,79 1,50 0,9 0,99 5
6J2.7 Shoulder (biacromial) breadth 2,25 1,99 1,3 0,99 5
6)2.8 Shoulder (bideltoid) breadth 3,67 3,51 2,6 0,97 5
629 Elbow-to-elbow breadth 8,79 8,72 8,7 0,91 5
6J2.10 Hip breadth, sitting 2,08 2,07 1,2 0,99 5
62.11 Popliteal height, sitting 4,83 3,95 3,8 0,96 7
6J2.12 |Thigh clearance 2,50 2,71 57 0,94 7
6J2.13 Knee height, sitting 3,17 2,80 1,5 0,99 7
62.14 Abdominal depth,sitting ¢ 4,00 3,63 3,5 0,97 7
6)2.15 |Thorax depth 2,21 2,16 1,8 0,98 5
6J2.16 Buttock-abdemen depth, sitting 4,58 3,82 51 0,95 7
63.1 Hand length (stylion) d 1,63 1,42 2,6 0,97 2
6)3.2 Palmiength d 1,38 1,14 39 0,96 2
6)3.3 Hand breadth at metacarpals € 0,75 0,63 2,8 0,97 2
6f3.4 Index finger length 0,83 0,68 2,9 0,97 2
63,5 Index finger breadth, proximal 0,25 0,32 4,6 0,95 2
6.36 trdexfinger breadth; distat 021 03t 35t 0,97 2

Y

o

o

Measured to entocanthion.

Measured at the nipple level.

Arms were held up.

d  Measured from wrist crease.

¢ Hand breadth, diagonal.

f Measured using a foot measuring box.

g  Nasion-gnathion.

i Measured at just below the gluteal fold.

b From the wall against which the olecranon was pressed.

© IS0 2023 - All rights reserved
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Table A.2 (continued)

Measurement in ISO 7250-1:2017 XQD ;[an %REV Egggiﬁi‘:’tn Measurer
6.3.7 Foot length f 0,75 0,69 0,4 1,00 2
6.3.8 Foot breadth f 1,04 1,01 3,8 0,96 2
6.3.9 Head length 0,88 0,75 1,2 0,99 1
6.3.10 |Head breadth 0,29 0,37 0,4 1,00 1
6.3.11 |Face length (menton-sellion) & 1,96 1,76 7,9 0,92 1
6.3.12 Head circumference 1,08 1,02 0,5 1,00 1
6.3.13  ||Sagittal arc 2,50 2,25 2,2 0,98 1
6.3.14 Bitragion arc 1,83 1,63 1,6 0,98 1
6.3.15  |Thumb length 0,92 0,75 3,4 0,97 2
6.3.16  |Thumb breadth N/A 2
6.3.17 Hand thickness 0,75 0,66 6,2 0,94 2
6.3.18 Hand breadth including thumb 1,08 0,91 3,4 0,97 2
6.3.19 IArm circ. flexed 1,92 2,12 0,7 0,99 3
6.3.20 |[Forearm circ. flexed N/A

6.4.1 [Wall-acromion distance 5,42 4,21 11,2 0,89 6
6.4.2 Grip reach 6,33 5,98 3/5 0,97 6
643  [[Elbow-wristlength 342 (294 87 0,94 6
6.44  [[Ebow-grip length " 417 36764 0,94 6
6.4.5 ||Fist (grip axis) height N/A

6.4.6 ||Forearm-fingertip length 1,38 1,19 0,4 1,00 6
6.4.7 ||Buttock-popliteal length (seat depth) |8,75 7,32 11,5 0,89 7
6.4.8  |Buttock-knee length 692  [571 |53 0,95 7
649  [Neck circumference 223 [191 |12 0,99 6
6.4.10 Chest circumference 5,83 5,16 0,9 0,99 6
6.4.11 Waist circumference 8,83 7,56 1,7 0,98 6
6.4.12 Wrist circumference 2,50 2,10 7,5 0,93 3
6.4.13 Thigh circumference ! 3,25 2,75 0,5 1,00 6
6.4.14 Calf circumference 2,75 2,13 0,8 0,99 6
a  Measured to entocanthieu:

b Measyred at the nippleievel.

¢ Arms were held dp»

d  Measyred fremwrist crease.

¢ Hand breadth, diagonal.

f Measured USTg a foOT MEasuTrng box.
g  Nasion-gnathion.

b From the wall against which the olecranon was pressed.

I Measured at just below the gluteal fold.
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(informative)

Annex B

ISO/TR 7250-4:2023(E)

Example report of inter-observer measurement errors

Table B.1 and Table B.2 show an example report of evaluation of inter-observer measurement errors.

Table B.1 shows the information on the experiment. Table B.2 shows the evaluation results,

Information on the experiment

Table B.1 — Example report of evaluation of inter-observer measurement ‘errors|—

Date and place of
efperiment

1994-08-31.

National Institute of Bioscience and Human Technology, Tsukuba, Ibaraki, Japa

—

Mleasurers

6 (4 experienced and 2 non-experienced) measurers partieipated.

Results of two experienced measurers are reported

Measurement items

32 measurement items were selected so that différent instruments were used. Results of
16 measurements with the same or similar definitions with those from ISO 7250-1 are

reported
Participants 27 young adult males
Infformation of report|2021-09-29, prepared by M. Kouchi

Reference [6]

Table B.2 — Example report of evaluation results for inter-observer measurement grrors

Confidence interval of
mean difference
MAD | TEM
Measurement item of ISO 7250-1 R mm Compprability
mm mm Lower Upper
limit limit
6/1.2 Stature (body height) 507 (411 |0,996 0,46 2,86|Yes
6/1.6 Iliac spine height, standing 5,93 5,08 10,988 -6,13 -3,40|No
6.7 Crotch height 9,85 (8,22 0,980 6,01 9,27 |No
6J1.12 Hip breadth, standing 3,04 2,54 10,988 -0,12 1,56 |Yes
62.1 Sitting height (erect) 6,59 [6,15 (0,971 2,31 5,41 |No
6J2.7 Shoulder (biacromial) breadth|9,44 (7,47 0,966 7,62 9,82|No
6J2.8 Shoulder (bideltoid) breadth 2,85 (2,53 2,852 0,72 2,27 |Yes
62.15 |Thorax depth 296 2,52 10,988 -1,29 0,45 |Yes
6.39 Head length 1,54 (1,30 |0976 0,48 1,43 |Yes
6.3.11 |Facelength? 2,61 (2,32 10,874 -2,02 -0,42|No
6.3.19 |Arm circumference flexed 5,19 4,83 0,994 3,48 5,56|No
6.4.8 Buttock-knee length 591 5,67 0,963 -4,56 -1,16|Yes
6.4.9 Neck circumference 4,81 4,21 0,974 -0,90 1,71 (Yes
6.4.10 Chest circumference 18,00 (13,68 [0,990 11,82 16,38 |No
6.4.11 Waist circumference 9,85 8,25 0,994 -1,21 3,49 |Yes
6.4.14 Calf circumference 4,59 4,34 (0978 0,19 2,75|Yes
a  Measured from nasion to gnathion.
©1S0 2023 - All rights reserved 13
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