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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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ISO 7250 consists of the following parts, under the’general title Basic human body measurement
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Part 1:
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Part 3:

the ISO/IEC Directives, Part 1. In particular the different approval criteria needed fo
pes of ISO documents should be noted. This document was drafted in accordance with the
les of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Scope

part of ISO 7250 provides worldwide and regional tables of design ranges for use w
dards for equipment design and safety that require ISO 7250 body medsurement data i

ropometric data for technological design are used and presentéd)in many standard|
b is currently no systematic way to update and revise those valies'in a timely manner,
and variation of member body populations change with time Further, the schedule
r anthropometric surveys varies widely. Many industrial{products are developed for
dwide markets withoutaclear presentation of regional afnd worldwide ISO 7250 design r:
hndards require the most appropriate body measurement values for their intended app

ther with ISO/TR 7250-2, which serves as a cantinuously updated data source for m
ropometric data from individual member bodies, this part of ISO 7250 provides a
ited data source for worldwide and regionakdesign ranges, with guidance on sex diffe
of ISO 7250 is intended as the single source'of anthropometric data for equipment desi
andards.

e there are sources for individual‘member body data in ISO/TR 7250-2, most stand
ndividual member body data fortechnological specification. This part of ISO 7250 is
hever worldwide or regionaltanthropometric data are needed. In cases when there are|
surements in this part of }SO°7250, the methods and justifications used in arriving at q
dwide values from the body measurement data of individual populations can be used w
surement data.

scope of this partof 1ISO 7250 is limited to the presentation of univariate design rangeg
ently utilized.in product standards (e.g. P1, P5, P95, and P99) and does not address shor
b those values in multivariate designs. A separate standard on multivariate designisin

ith product
nput.
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as the body
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Idition, this'part of ISO 7250 does not address body measurements used in product sta
not defined in ISO 7250-1. The methods used in developing this part of ISO 7250 do n
unt<the population size or sampling methodology of the member bodies, so statistical

i'sely populated member body could set regional or worldwide upper or lower limits. T

refer

re or detalls on sampling methods used 1n national surveys.

2 Normative references

dards that
t take into
alues from
ereader is

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

ISO 7250-1, Basic human body measurements for technological design — Part 1: Body measurement
definitions and landmarks

ISO/TR 7250-2, Basic human body measurements for technological design — Part 2: Statistical summaries
of body measurements from national populations
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3 Worldwide and regional design ranges
Design ranges presented in this part of ISO 7250 are directly related to ISO/TR 7250-2.

Design ranges are specified as smallest to largest 1st to 99th and 5th to 95th percentile value observed
in national populations. Each percentile value in a design range comes from a single member body.
Typically, product design requirements specify a smallest to largest range of values to be accommodated.
However, some product standards specify medium size or midrange values, so midrange estimates are
also provided here.

The worldwide ranges specified in this part of ISO 7250 are normative for product standards. However,
some users pfthispartof 7250 may bedevetoping products designed foramore focused, Tegionat ray ket.
For this reapon, a method is presented for creating regional design ranges from individual memberhody
data presented in ISO/TR 7250-2. Examples of this process are shown in informative Annex'A) For the
anthropometric data used in deriving regional and worldwide ranges, the procedure and information
for acquiring these data directly follow from the process described in ISO/TR 7250-2~The proceps of
specifying design ranges defined in this part of ISO 7250 starts from the individual myémber body |data
presented in ISO/TR 7250-2.

Similarly, fgr many applications, user accommodation is maximized by considéring male and fefnale
design dim¢nsions separately. For example, maximum accommodation would be achieved by designing
to a range fthat extends from the smallest 5th percentile value, male, or-female, to the largest P5th
percentile alue, male or female. Annex B shows the results of this precedure and should be used when
the largest accommodation range is desired.

4 Procefures for establishing design ranges

4.1 Wo:rwide ranges

Anthropomietric data are collected in many countries in the world. These anthropometric surveys vary
markedly ir] quality, frequency, methodology, andipurpose. In order to produce normative design ramges,
itis criticalfto use anthropometric data thatmeet only the highest standards of representativenesy and
reliability. In addition, ISO standards are.furidamentally a service for ISO member bodies. Therefore,
the worldwijide ranges presented in this part of ISO 7250 are derived from national populations of ISO
member bodies presented in ISO/TR 7250-2. ISO/TR 7250-2 data are known to be consistent with
ISO 7250-1 jmeasurement definitions’and protocols and ISO 15535 anthropometric database methods,
and ISO/TR 7250-2 statistics hdve been reviewed and checked with member bodies for accuracyl and
reliability.

For some apthropometric dimensions, the population distribution is bi-modal by sex. This means|that
the male m¢an and ferintale mean are separated. While the male and female distributions overlap, there
are significant portions of the combined distribution that are totally male or totally female. Using
a “total” 5th pereentile value, therefore, may exclude 5 % of the total population but it may exdlude
30 % of thg female population. The effect is magnlfled when the sex dlstrlbutlons of the populat ions
are significhntl nale
or in a nursing population which might be overwhelmingly female. When specific work forces are
differentially male or differentially female, the “total” statistics may be significantly unrepresentative
of a particular work force even if they accurately represent the national population. Using a pooled
male-female population, P5 and P95 values for design for these situations will result in unequal burdens
of disaccommodation between the sexes. In such cases, using separated male and female design values
comes closer to achieving gender-parity in the final design.

The design ranges in Clause 5 contain male values, female values and “total” values. The sample sizes are
listed so it is clear that different numbers of males and females were measured in the anthropometric
surveys that are found in ISO/TR 7250-2. The sex ratios in the sample may or may not represent the sex
ratios in the working age population of the member bodies contributing data. Using “total” statistics as
design values may be justified in certain specific cases but in general, male and female design values
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should be used separately in product or workspace design in order to ensure that both men and women
are equally accommodated.

In Clause 5, the worldwide P1 value represents the smallest 1st percentile observed among all the
member bodies with data presented in ISO/TR 7250-2. The worldwide P5 value represents the smallest
5th percentile observed among all the member bodies with data presented in ISO/TR 7250-2. The
worldwide P95 value represents the largest 95th percentile observed among all the member bodies
with data presented in ISO/TR 7250-2. The worldwide P99 value represents the largest 99th percentile
observed among all the member bodies with data presented in ISO/TR 7250-2. Thus, the values in
the tables are based on particular surveys and only provide estimates for particular populations. The
statistical confidence in the more extreme percentiles, e.g. P1 and P99, is much lower than it is for
perdentiles closer to the mean.

In s
unus
mor

me cases, the smallest or largest percentile values in ISO/TR 7250-2 have been identified as either
ual or derived from body scan data not validated in accordance with ISO 20685" In sfich cases, a
e reliable value may be chosen to set the worldwide design limit.

The
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cent
not ji

4.2

Regional design ranges illustrated in Annex A are informative in nature. In general, regiona

deri
rang
whe
rang
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midrange estimates in this part of ISO 7250 are calculated as the midpoints of the intery
ivorldwide P5 and P95 estimates. The user is cautioned that these, midrange estinj
rally located between the P5 and P95 estimates, are not equivalenttto Statistical median|
epresent medium-sized males or females in any particular population.

Regional ranges

Fed from only the member body data presented inJSO/TR 7250-2. In the case of defin

Fe individual European member body data iniJSO/TR 7250-2 exceed the published CH
es, ISO/TR 7250-2 limits were used to form the new European regional ranges.

regional P1 value represents the smallest 1st percentile observed among all the men

rved among all the member bodiéswith data presented in ISO/TR 7250-2. The regionz
esents the largest 95th percentile’ observed among all the member bodies with data g
TR 7250-2. The regional P99:\value represents the largest 99th percentile observed ar
ber bodies with data presented in ISO/TR 7250-2.

ral between
1ates, while
s. They may

[ ranges are

ng regional

es for the European region, existing published CEN standards were used as a starting point and

N standard

hber bodies

data presented in ISO/TR 7250-2."The regional P5 value represents the smallest 5th percentile

11 P95 value
resented in
nong all the

5 Worldwide design ranges

5.1 | Relationship between ISO/TR 7250-2 and this part of ISO 7250

ISO/[TR 7250:2/can change at any time as new data emerge from member bodies. Unlike ISOf TR 7250-2,
this jpart of1SO 7250 presents worldwide design ranges at a fixed point in time, reviewed periodically
in agcerdance with ISO operating procedures. Member bodies with new anthropometric data are
enc nrngnr] tosubmittheir statisticstothe Secretariatof ISOTC 1 ':.QI/QF 3 forinclusionin IS /TR 7250-
2.

5.2 Missing or sparse data

When suitable worldwide values are not available, the cell of the table is left blank. When data are
available from only a single member body, this fact is noted in the table. When P1 and P99 values were
unavailable, some member bodies have only submitted P5 and P95 values for ISO/TR 7250-2, from
which the values in this part of ISO 7250 are set. Using the method described in 4.1, it is possible that the
data from one member body set the P5 value, and data from another member body set the P1 value. This
could occasionally cause the logical impossibility that the P1 value in this part of ISO 7250 is actually
greater than the P5 value. Therefore, when such occasions arise, the P1 value has been eliminated from
the design range table and noted on the table. The same situation can occur at the upper end of the
distribution, with P95 and P99. In those cases also, the P99 value is eliminated.

© ISO 2015 - All rights reserved
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5.3 Worldwide design range table (normative)

Table 1 presents the normative worldwide design ranges for ISO 7250-1 body dimensions. The ranges in
Table 1 shall be used in product standards requiring anthropometric data.

4 © IS0 2015 - All rights reserved
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Annex A
(informative)

3:2015(E)

There are occasionally business reasons to develop products for a more focused, regional
market. In this Annex, a method for creating regional design ranges from individual member body

datalpresented in ISO/TR 7250-2 is illustrated. Two examples are presented here: one is Eu
anthropometric standards are used to help show conformity with European legislation;
Asiaf since Asian markets are among the fastest growing in the world. Note that regional de

arei

In gg
2 for
and
Whe
rang

At th
thes
men|

formative in nature.

neral, regional ranges should be derived from only the member body datapresented in IS
reasonsdescribedin4.1.Inthe case of definingregional ranges for the Europeanregion,
SO standards were used as a starting point (e.g. EN 547-3:1997,1S0,14788:2002, ISO 155
re individual European member body data in ISO/TR 7250-2 exceed the published CEH
es, the ISO/TR 7250-2 limits were used to update the European-design ranges.

is time, European data are available only for Germany, Italy,)and the Netherlands. It is p
b example design ranges will need to be extended when anthropometric data from othg
\ber bodies are submitted for inclusion in ISO/TR 7250:2.

rope, where
the other is
sign ranges

0/TR 7250-
xisting CEN
34-3:2000).
N standard

ossible that
r European
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A.2 In the case of Asia, no regional standards were available as a starting point, so all design range
values were derived from ISO/TR 7250-2, using methods described in 4.2. At this time, Asian data are
available only for Japan, Korea, and Thailand. It is likely that these example design ranges will need to

be extended when anthropometric data from other Asian member bodies are submitted for inclusion in
ISO/TR 7250-2.
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