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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

While packages have become usable to a wide user range, including older people and people with
disabilities, some users have difficulties with handling and manipulating packages. This includes
holding, lifting, carrying, and grasping packages. These difficulties can be due to a heavy weight or
a large size which is hard to lift or grasp for people with reduced physical abilities because of age or
physical impairments. These problems, which are clearly addressing accessibility issues, should be
solved with urgent attention for consumer packages to be used widely by users who have weakened or
limited physical abilities.

Stangards—fer—inereasing—aceessibiity—in—packaginghavebeen—developed—progressive]y for some
particular issues, such as ease of opening and clear information and marking, as well as-spme specific
cases$, such as Braille on medicinal packages. While these standards have contributed effectively to
make packages accessible, they still do not cover all the accessibility issues related to hpndling and
manipulation of packages, even though the issues have been clearly addressed in the'general framework
of a det of accessibility standards in packaging.

This|document was developed with an intention to provide requirementsand recommendations with
regard to handling and manipulation for increasing accessibility of packaging in the concepts and goals
which are expressed in ISO/IEC Guide 7111 and ISO/TR 22411121,

© IS0 2019 - All rights reserved v
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Packaging — Accessible design — Handling and
manipulation

1 Scope

This document provides requirements and recommendations in designing consumer packages,
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ling and manipulation include human physical abilities like holding, lifting, carry
ng, sliding, grasping, twisting, tearing and any combination of those actions related tg
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recommendations with regard to those abilities are provided fdr )people with s

incl
doc
of off
cons

This
othe

Hang
apply
medj

2

The
cons
unda

ISO 1
ISO 3

L

3

For t

ﬂng older people and people with disabilities in their handling and'manipulation of pa|

ent focuses on physical handling and manipulation which necessarily includes th
ening and closing specifically detailed in ISO 17480. It applies to reclosable and no
imer packaging without using any other mechanical meaiis,

document is primarily for designers, developers and evaluators of packaging and is al
" disciplines.

ling and manipulation for transportation of packaging is not covered in this standard
' to products regulated for safety or other.reasons (e.g. toxic or dangerous goods and
cinal products, and medical devices).

Normative references

following documents are referred to in the text in such a way that some or all of t
Fitutes requirements of thistdocument. For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

7480, Packaging —-Aecessible design — Ease of opening
1067-1, Packaging’— Vocabulary — Part 1: General terms

[erms-and definitions

he purposes of this document, the terms and definitions given in ISO 17480, ISO 210
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heir content
applies. For
hts) applies.

b7-1 and the

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

|
I

3.1

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

EC Electropedia: available at http://www.electropedia.org/

accessibility
extent to which products, systems, services, environments and facilities can be used by people from a
population with the widest range of user needs, characteristics and capabilities to achieve identified
goals in identified contexts of use

Note

© ISO

1 to entry: Context of use includes direct use or use supported by assistive technologies.
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09241-112:2017, 3.15]

reclosable package
package which, after it has been initially opened, is capable of being reclosed with a similar degree of
security and is capable of being used a sufficient number of times to dispense the total contents without
loss of security

[SOURCE: IS

3.3
user-based

0 8317:2015, 2.4]

evaluation

evaluation t
and provide|

[SOURCE: IS

4 Desig
manipul

4.1 Gene

4.1.1 General considerations

Packaging s

who have increased difficulty when handling and manipulating packaging that is likely to res

undesirable
take-out, st
(see ISO 111

4.1.2 Mapping

The directid
or labels.

EXAMPLE

4.1.3 Affdq

The action 1
from the de

EXAMPLE

A

s insight into the user’s sensory, physical, and cognitive aspects

0 17480:2015, 3.7]

considerations for increasing accessibility in handling.and
ion

ral

hat uses a method involving users with or without the use of measurement instriments

hall be designed taking into account users with physical, visual, and cognitive disabi
outcomes. Design items that relate to easetof carrying, opening, reclosing, measu

orage, and disposal, shall be considered’ to increase accessibility to those p
56[18]),

n of movement in handling and- manipulation should correspond with that shown in

A screw-top of clockwiserotation with a label of arrow(s) showing clockwise.

rdance

hat users need for handling and manipulation of packaging should be easily unders
bign before 0peration.

A triangle notch at the edge of packaging to show to tear off for opening.

ities
It in
ring,
tople

5igns

tood

4.1.4 Fee

Feedback of operation in handling and manipulation of packaging should be provided in any form when

possible.

EXAMPLE

4.1.5 Avo

A click sound at reclosing.

idance of simultaneous multiple operations

Simultaneous multiple operations such as pressing and rotating at the same time should not be used
except for the case of secure safety such as child-resistance.

© ISO 2019 - All rights reserved
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4.2 Weight and shape

4.2.1 Weight

Packages should be light enough to be held and lifted whether they are intended to be handled by both
hands or by one hand. If packages are too heavy, mechanical assistance should be provided for ease
of holding, lifting and carrying. Ergonomic knowledge and data for weight of packages are given in
AnnexA.

NOTE Some older users or users with physical disabilities like rheumatism have difficulty in holding, lifting,
and carrying of packages due to their weak muscle strength.

EXANPLE Handle(s) attached to the side of a package for easy lifting (see Annex A and Figure'§.1).

4.2.2 Shape

The ghape of packages should be designed for ease of handling and manipulation-in accordahce with the
types of holding, lifting, and grasping packages.

The shape of packages should be designed so that they accommodate.tiSers and situationq where only
one hand is available.

4.2.3 Grip and grip size

Non-slippery surface finish should be used for ease of handling and grasping to exert the hgand and arm
strength of the user effectively.

EXAMPLE1 Grooves or dents on the side of a heavy PET"bottle (see Figure B.2).
EXAMPLE 2  Dimple processed edges of a flexible\bag (see Figure B.3).

The width and shape for hand-gripping should be designed for easy gripping and holding by users with
the widest range of characteristics and(capabilities. Ergonomic knowledge and data for grip size and
grip force are given in Annex A.

EXANPLE 3  Pinched waist of a PRET\bottle or a cosmetic bottle (see Figure B.4).

4.2.4 Balance and stability

Packpges should be desighed well balanced in weight so that they do not tip over easily when placed on
a flag surface.

NOTE1  Users with hand tremor have difficulty in fine controlling of placing packages.

NOTE 2  (Users with visual disabilities are able to touch and tip over packages unintendedly.

4.3 LEase of mnnipnlnfinn for nppnino and rnrlncing
(=]

4.3.1 Opening and reclosing mechanisms

Opening and reclosing mechanisms of packaging shall be easily understood and manipulated for
intended actions such as grasping, pinching, rotating, twisting, tearing, pushing and pulling.

Reclosing should provide a mechanism to confirm the packaging is closed providing visual markings,
tactile markings, auditory information such as a click sound, or strength limits (see ISO 17480).

© IS0 2019 - All rights reserved 3
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4.3.2 Screw-tops

A screw-top shall be easy for pinching. Its diameter should not be too small or too large. A screw-top

should have
EXAMPLE

EXAMPLE

4.3.3 Top

Packages w

a sufficient purchase or friction (see Annex A).
Longitudinal grooves on a screw-top of a PET bottle (see Figure B.5).

30 mm is commonly used for the diameter of a PET bottle for drinking.

seals

th a top seal or a soft sheeted 1id for opening should provide a tongue of suitable size for

easy pinchir

4.3.4 Tea

Packaging t}
strength forj

EXAMPLE
4.3.5 Lid{

Lids of jars
appropriate

NOTE Td
4.4 Ease

4.4.1 Mes

1g and pulling.
ring

nat needs tearing off or peeling off for opening should not require fine dextenity or exce
pinching and grasping to users.

Alarge tab of a top sealed package for easy pinching to open (see Figure-B6).

should be opened without the user feeling pain or discomfort. Care should be take
torque force and height for lids as affecting factors on-ease of opening of jars (see Ann¢

rque force data are found in ISO 17480:2015, Annex C.
pf use: taking out contents

sured dispensing

Packages shpuld be designed to support meastured dispensing when useful and/or required.

EXAMPLE

4.4.2 Pre

Measured quantity dispensefi(sée Figure B.7).

yention of splashing or.spilling

Packages shpuld be designed to@ssist users by preventing splashing and minimizing waste.

EXAMPLE

Anti-splashing or anti-spilling bottle (see Figure B.8).

4.5 Storage

Accessible

acKages shall be designed in a shape which allows easy and efficient storage and en;

stability duj

ing'storage.

ssive

n for
X A).

ures

EXAMPLE

Milk containers of rectangular shape that fit in the refrigerator box (see Figure B.9).

4.6 Disposal and recycle

4.6.1 Disposal and separation

Packages should be designed to enable users for easy disposal and for clear separation of material.

© ISO 2019 - All rights reserved
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4.6.2 Folding and crushing

Packages should be designed for easy folding and crushing after use for disposal, even for users with
weak muscle strength.

EXAMPLE Paper boxes easily folded, and plastic bottles easily crushed for disposal (see Figure B.10).

5 Safety

5.1 General

5.1.1 Foolproof

Packpging should be designed so that any misuse or wrong operation cannot happen during handling
and fanipulation of packages.

EXAMPLE Child-resistance packaging[19l.
5.1.7 Failsafe

Packpging should be designed so that the effects can be recoveréd to the previous state of minimized
even|when misuse or wrong operation happened.

EXANPLE Child pouch cap (see Figure B.12).
5.2 | Specific considerations

5.2.1 Sharp points or edges
Packpges shall not have sharp points or harmful edges on the surface.

NOTH People with visual disabilitie§ have a higher risk of being injured by sharp points or edggs.

5.2.2 Weight

Packpges shall not be too heavy, to avoid unintended drop during use (see 4.2.1 and Annex A).

5.2.3 Heat protection

Packpges that areised with hot water in it, such as dried food, should have a heat protection mechanism
for handling.

EXANMPLE A package with double-cup structure for foods that need reconstitution with |boiled water
(see Figure B.11).

6 Evaluation of handling and manipulation

6.1 General

Accessibility of packaging handling and manipulation shall be assessed by both instrument-based and
user-based evaluation. In case of direct evaluation of the user on his/her performance on handling
and manipulation, the user-based based evaluation should be used even if it involves measuring
instruments.

© IS0 2019 - All rights reserved 5
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Instrument-based evaluation

Instrument-based evaluation can provide physical quantitative data with regard to certain attributes
of handling and manipulation. The data includes size, weight, strength, torque and human muscle
strength. [SO 17480:2015, Annex B, should apply for the measurement.

6.3 User-

based evaluation

User-based evaluation enables packaging designs assessments and allows an understanding to
develop of user’s performance in handling and manipulation. User-based evaluation should be used in
conjunction with other psychological methods, such as questionnaires and structured or unstructured

interviews.
designs.

Instead of t{
most sensiti
valid also fo

General infd
and the ISO

7 Confos

Conformang
to have met
met shall be
the involved

The data generated by these user-based evaluations can provide insights for impy

sting with the general population, a test population should be selected from¢hoSe thd
ve based on their characteristics and capabilities in using the packaging. Fhe result c4
Ir general populations that are less sensitive.

rmation on how to set up and perform user-based evaluations can‘be found in ISO 1
20282 seriesl3l.

‘mance

e with this document is achieved by satisfying all the requirements. If a package is cla
the requirements in this document, the procedure, used to determine how they have
specified. The detail to which the procedure is specified is a matter of negotiation bet}
parties.

oved

tare
in be

7480

imed
been
veen
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Annex A
(informative)

Ergonomics and ergonomic data for handling and manipulation of

packaging

A.1| General: Task analysis of packaging handling for understanding factors

affe

Asse
Whil
(HT

a str

ting handling and manipulation of packaging

sment and understanding of packaging handling can be determined using task analy
there are a number of different methods of task analyses, a simple Hierarchical T:
)I4lle] can be used to interrogate the process of human-package interaction. This meth
ctured, objective approach to characterize the steps required to accomplish a goal

5is methods.
sk Analysis
od provides
in this case,

openling and using a package). Subsequent to initial mapping, the analysis can help identify sources

of c

the li

doc

A fu
profe
livin

Sche
cons

Ther
cons
the 1
purp
mist
easil

In or
varis

As dg
and s

An ¢
inter]

nfusion and assist to optimize the design of the packaged preducts and labelling
kelihood of unintended actions. The steps taken to perfeérm and accomplish a giy
ented, described and analysed using task analysis methods.

|1 task analysis would be conducted by a suitably ‘qualified Human Factors and
ssional and would be useful when considering individual population groups such as
b with dementia in the community setting, peopl€ with visual deficits, etc.

matically, the life cycle of the package and;the complexity of its different activitig

e are basically two different problems for each phase given in Figure A.1 that are of in
imer. One problem is with the information on the package, the other is with manual
ackage. Information shall be designed so that its content and form are relevant to {
ose of the package so that it.can be used with maximum convenience and a minimg
hkes. The package shall also\be designed so that it can be manually handled safely, conv
y in all aspects of use, béaring in mind the anatomical and physiological characteristicg

der to generate nofmadtive useful data in design the variables, consumer variables a
bles, specified inkigure A.1 shall be lined up against each other as in Figure A.1.

pscribed above-a full HTA can be a complex and detailed process involving multiple lay
ubtasks. A 'simplified approach can be used for an initial review of physical package d

action for accessing a cereal package, is described in Figure A.2.

to mitigate
en goal are

Ergonomics
blder people

s, from the

imer's point of view, consumer variables,-as'well as the packages variables, is shown in Figure A.1.

terest to the
handling of
he intended
] number of
eniently and
of its users.

hd packages

ers of tasks
bsign.

kample~of a simplified task analysis approach to identify the steps involved in hunmpan-package

It can be seen that the number of tasks and the complexity of those tasks can vary between package
types. Yoxall, et al.lZl has shown that the time to perform a task and the perceived ease with which a
task can be achieved, significantly affects a participant's satisfaction with using the product and the
scope for error. The ease of manipulation and handling of the package is further complicated by the

pack

age size, shape, weight, and context of use.

Therefore, packaging that facilitates the required outcome using the minimum number of tasks possible
is preferred. The tasks that do not have high strength or dexterous demands on the user and those that
are easy to understand are also preferred.
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Consumer variables
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product
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tying } reclosing

typeof product

disposingy

destroying/
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built - in opening “shrink - ability”

device

closing
instructions

return package

combustible

T

Packaging variables

Figurg

A.1 — Packages variables and consumer variables in the life cycle of packaging
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1
3
5
7
9
I

Key

1  lpcate and lift tab

2 ;{ick up box

3 ljftbag

4  gpen bag

5 3djustbag to pour

6  tipzand pour contents

7  steady box

8 replace bag

9  close box

Figure A.2 — Simplified task analysis for manipulating and handling a cereal box
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A.2 Physical factors and reference data

A.2.1 General

Work by Rowson and Yoxalll8] identified six general human physical factors that affected the opening of
containers. These factors can also be applied to the manipulation and handling of packaging by users in
general. These physical factors are namely:

their age;

their gender;

their gr
the coef
their wi

the size

More recent
strategies a

However, b
circumstan

A.2.2 Lift

As we age,

decreases. |
with womer
and approxi

Figure A.3
the measurs

can be seen
lift is appro:
16
14

12

p strength;

ficient of friction between the hand and the package;
ist strength;

and shape of the container.

ly, work by Yoxall, et al.[Z] has also identified finger movements.and finger coordin
5 indicators to the likelihood of successfully manipulating packaging.

es where only a single hand can be used.
ing weight and gripping
our strength declines, and thus our ability te carry and lift heavy objects comfort

typically being able to carry approximately one third less than a man with extreme g
mately one fifth less comfortably.

hows the weight a person can liftwith both hands against a box[2l. The data are bas¢
bments for a total of 214 people (09 male and 105 female) in their twenties to eighti
that the weight that men [Figure A.3 a)] and women [Figure A.3 b)] can comfortably
kimately the same by the time they reach the age of 80, which is about 4 kg.

16

10

/N & 14 O A
N e 5

KA\%YS /J\O\

R ) M

Mf L =

20-29 30-39 40-49 50-59 60-69 70-79 80-89
X

20-29 30-39 40-49 50-59 60-69 70-79 80-89
X

a) Men b) Women

htion

th studies looked at users able to use both hands. Cofsideration should be madg for

ably,

urther, the maximum amount that a persof, can carry differs between men and wgmen,

ffort

d on
es. It
arry

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=9c7231c32ca20c896fb6c95df51dc755

ISO 22015:2019(E)

Key
X  age (years)
Y weight (kg)
O with an extreme effort
A with a slight effort
< with comfort
Figure A.3 — Lifting weight versus age for men and women
Work identifying the loads carried comfortably and with a slight effort for younger and-o]der cohorts
with|one hand and two hands is shown in Figure A.4[10], The data were obtained for 8\youhger people,
4 in their twenties and 4 in thirties, and for 12 older people, 3 in their sixties, 5 in seventjes, and 4 in
eighties.
The results of this study indicate that the weight of a packaged product for carrying is the following.
— 1 kgto 2 kg for carrying with comfort by one hand;
— 2 kg to 3 kg for carrying with a slight effort by one hand;
— 3 kgto 4 kg for carrying with comfort by one hand;
— 4 kgto 6 kg for carrying with a slight effort by two hands.
1 2 3 4
8
6 P
Y 5 :

4 5 +

3 d g =] o 1 [ i

2 ! T - L ]°" a !

1 _E B [} & L "

0

abwwdabcdabcdabcd
X

Key
X  participants 1 carrying with comfort by one hand
Y yeight (kg) 2 carrying with comfort by two hands
a joung, male 3 carrying with a slight effort comfort by|one hand
b  young, femalé 4  carrying with a slight effort comfort by two hands
¢ ¢lder, male
d ¢lderfemale
] maximum

average
minimum

A.2.3 Handles for heavy packaging

Figure A.4 — Carrying weight versus age for men and women

Packages that are heavy or of a shape that is difficult to hold easily, are better to have a handle or feature
to aid with carrying and pouring the package as shown in the examples in Figures A.5, A.6, and A.7.

The handles that are large enough so that all the fingers of a typical hand can fit through the handle
feature as shown in Figure A.6 improve handling.

© IS0 2019 - All rights reserved
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On packaging that requires to be poured, handles placed as close to the centre of the bottle as possible,
improve comfort and ease of pouring for the full range of the pour (see Figure A.7).

Figure A.5 — 5-litre oil bettle with handle

Figure A.6 — Cooking kit with handle

12 © IS0 2019 - All rights reserved
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Figure A.7 — Bottle with shaped’handle

In his adult human hand anthropometric study, Garettill indicated that the average hand breath
(measured at the palm) is 8,96 cm for men and 7,69 ¢nr’for women. These studies were cdrried out in

the UYSA. A more recent study in the UK indicated smaller average values of 8,38 cm for menjand 7,39 cm
for women. Similar measurements have been taken by various researchers in such diverse|populations
as Jordan, China, Mexico and Vietnam (Jang and Ahram[12]). The combined data for men|is shown in
Tabl¢ A.1.
Table A.1 — Hand size data for differing populations (only for males)
Mean in cm
Measurement - - -
China Jordan Mexico Vietnam USA UK
Hpnd length 18,76 19,12 18,5 17,7 19,71 18,9
Hand breadth 8,40 8,77 8,53 7,92 8,96 8,38
This|[indicates that*handle features to facilitate the easy entry and exit of the hand are approximately

9 cm|long. Howeyver, the extremities of the fingers and joints of the hand are more flexible and narrower
than| the palim) 'While less data exists for measurements of the joint dimensions, Ggrett's work

suggpsts that, to facilitate easy and comfortable exit and entry of all the fingers, handle
apprpximately 6,5 cm long.

features are

A.2.4 Grip size

Steenbekkers and Van Beijsterveldt[13] undertook work measuring the grip diameter of adults using a

conical rod as shown in Figure A.8. The results are presented in Table A.2.

© IS0 2019 - All rights reserved
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Table A.2 — Grip size data for men and women versus age

Figyre A.8 — Conical rod used to measure thumb and index finger circumference

Fransson ar
styles. The i
For both gri

to 60 mm fo(ﬁ females and,55 mm to 65 mm for males. For wider handle separations, the resultant

was reduce
the maxima
other fingerj
size differer

Age Men Women
(vears) n mean n mean
20-30 55 4,3 68 3,9
31-49 — — — —
50-54 35 4,2 35 39
55-59 46 4,1 50 4,0
60-64 44 4.2 53 3.9
65-69 50 4,1 51 3,8
70-74 59 4,1 62 3,9
75-79 36 4,1 38 3,7
80+ 33 39 35 3,6
n number of people who participated

)

d Winkell14] in theirsstudy measuring resultant grip forces for various distances and
esultant grip forceand finger force varied according to the distance between the har
b types measured;the highest resultant force was obtained at a handle separation of 5

by 10 % per.cm. The force-producing ability of the hand was influenced by the grip
force ofione finger depended not only on its own grip span, but also on the grip spans ¢
s. Further, approximately 35 % of the gender difference in hand strength was due to
ces;.in that females have smaller hands than males. This work therefore suggests ther

grip
dles.
mm
force
Ltype,
fthe
hand
e are
ceat

optimum di

heters and grips for manipulating packaging with the optimum grip span for peak foj

approximately 60 mm with the fingers gripping the package together as shown.
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Figure A.9 — Optimum grip diameter
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Similar conclusions were found in the work by Rowson and Yoxall8l. Work by the Yoxall a;td Janson[14]

showed that there is a simple relationship between the forces applied by the consu
maxijmum torque required to open a circular jar as shown inFigure A.9. They are related by
coefflicient between the closure and hand, uCH. TH is the resulting torque the lid will exper
these frictional forces. Therefore, the maximum torque,“TH, can be defined as:

where
T™H
NH

IH

(O

WCH

This[work showed that the relationship hand size and package size affected the grip choic
which, ifi_turn, affects the maximum amount of twist or torque a user can generate. Fey
choofgeZan optimal grip which produced the maximum force, the spherical grip with the fi

TH = uCH - NH - rC

is the maximum torque required to open a circular jar;
is the grip force applied\by the user;

is the frictional force resulting from that grip as the user attempts to twist their
against the outside edge of the closure;

is the radius/of the closure;

is thefriction coefficient between the closure and hand.

er, and the
the friction
ience due to

)

hand

b of the user
nales would
hgers in line

similar to the results found by Fransson and WinkellX2l. An example of the spherical grip is shown in
Figure A.10.
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A.2.5 Sizg and handling

The effect o

time and the¢ angle of pour for a 1,14-litre bottle for seven partigipants pouring a dose of liquid. It c

seen that th
has to be ti

(participant 5) takes significantly longer to empty the:container. For bottles larger than 1,14 litre

older partic

shown in Figure A.12, the pouring requires more attempts to pour a typical dose, takes longer, a

this instanc

needed ever with two hands (see Figure A.13);

16
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Figure A.10 — Example of the spherical grip

f size on the ability to manipulate packaging is shown'in Figure A.11. This graph show

ke angle of pour is affected by the amount of contents in the container at use (i.e. the
pped at a higher angle to fully empty the contents). It is noted that the older partic

pant was seen to use two hands to compléte the pour. Similarly, for the 3,4-litre bott

e the older participant was unable to*complete the task and tip the bottle to the full

s the
hin be
ottle
pant
5, the
le, as
nd in
ingle
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50 -

40

X time (s)

Y angle of pour (degrees)

_._ |participant 1 (male aged 46)
| participant 2 (male aged 32)
— | participant 3 (male aged 22)
__ | participant 4 (male aged 20)

_ —_ | participant 5 (female aged 71)
participant 6 (female aged 24)
_ _ | participant 7 (female aged 25)

Figure A.11)— Graph of pour angle versus time for a 1,14-litre bottle
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200
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Y e
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50
X
Key
X time (s

Y angle of pour (degrees)
_._ participant 1 (male aged 46)

participant 2 (male aged 32)

—  participant 3 (male aged 22)

—  participant 4 (male aged 20)

_ __ participant 5 (female aged 71)
participant 6 (female aged 24)

— _ participant 7 (female aged 25)

Figure A.12 — Graph of‘pour angle versus time for a 3,4-litre bottle

Figure A.13 — older participant pouring bottle

A.2.6 Grip force
Mathiowetz, et al.[1e] undertook a significant study to measure the grip and pinch strength of adults

aged between 20 and over 75. Data was gathered from over 600 adults in the US. Bohannon, et al.[1Z]
also undertook a meta-analysis of grip strength data of men and women over the age of 75. The results
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indicated that grip strength generally peaks between the ages of 25 to 39 and subsequently declines.
Typically, the grip strength of a 75-year-old adult is approximately 60 % that of a 75-year-old adult and
the grip strength of females is 60 % that of males across all age groups. Beyond the age of 75, there is
significant decline in grip strength and convergence of strength between males and females. Sample

data

from both studies is shown in Table A.3.

Table A.3 — Average grip strength for males and females versus age
edited from Mathiowetz, et al., and Bohannon, et al.

Data
with
forcq

A.2.]

The
man
"pow
pack
easig
and

NOTH

Age Average grip strength (kg)
Males Females
25-29 549 339
55-59 45,9 26,0
70-74 34,2 22,5
75-79 33,0 21,6
80-84 30,1 17,3
85-89 25,8 17,1
90-99 18,8 15,2

for tip and pinch grips was also measured by Mathiowetz;&t al.[1¢], and was also seq
age. In all instances, tip pinch, key and palmar pinch<¢groups produce significantly|
s than full hand grips.

/ Shape of packaging and handling

shape of the package can affect a user's ability to pick up the package easily and
pulation such that it is comfortable and the\réquired amount of contents delivered. Wh
er grips" are encouraged where strengtlis needed to lift and control the package. The
nge can encourage the use "power grip"and coordinated finger strategies make using
r. The bottle in Figure A.14 has awaist" that allows for easy holding and manipula
ther non-round shapes can also\facilitate easier grips and manipulation of packaging.

A power grip is any grip.that involves moving fingers of the grip towards the palm of the

n to decline
lower peak

control the
bre possible,
shape of the
the package
tion. Square

hand.
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Figure A.14 — Shaped bottle for ease of control
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Annex B
(informative)

Examples of packages of ease of handling and manipulation

B.1 Hold

ing and lifting to weight

Handle(s) atitached to the side of a package for lifting.

B.2 Hold

I
N

.

Figure B.1,—.Handle attached to a bottle

ling and lifting to(grip

Grooves or 4 hollow on the,side of a heavy PET bottle.

20

Figure B.2 — PET bottle with grooves or dents
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Dimple processed edges of a flexible bag.

B.3
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Figure B.3 — Dimple processed{lexible bag

Holding and lifting to grip size

Pinched waist of a PET bottle or a cosmetic bottle:

Gla

Figure B.4 — Pinched waist bottle
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