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Most objects are designed for “normal”
Individuals of 20 to 50 years of age. The
reason is that these are the most active
people economically and socially.

It Is Important to remember, however,
that in most countries this group
represents less than half the population.



Some items such as clothes
are sometimes different for

men and women. Should all
products be designed to be
gender specific ?



Gender

In terms of body dimensions men are
generally taller, with women having
relatively shorter legs and wider hips.



Gender

In terms of joint mobility, women have
been found to have greater flexibility in
most body joints.



Gender

On average, men have greater muscle
strength than women, but endurance
tends to be greater for women.



Gender

In terms of hearing, females have
lower absolute thresholds for pure
tones than males. The males also
suffer greater hearing loss with age.



Gender

In terms of taste and smell, females can often
detect many stimuli at lower concentrations
than males. Changes occur in these abilities,
however, during menstruation and pregnancy.



Gender

Regarding the cutaneous senses, touch
temperature and pain, there are some
systematic differences between men and
women but the differences are small.



Gender

In terms of cognitive abilities, women achieve
higher test scores in verbal ability, perceptual
speed and motor coordination. Men achieve
higher scores on tests of spatial ability and
mathematical reasoning. While statistically
significant differences exist in specific areas,
the global average 1Q scores for both genders
are the same.



Gender

In summary, the biggest differences
between men and women are in the
areas of size and strength.

The answer to the original question is

therefore no. If products are designed

to accommodate people of one gender
of many sizes and strengths, they will

be appropriate for both genders.



Pregnancy

Large changes in body weight
and body shape occur during
pregnancy.

One study showed that weight
Increases by 17 %, waist
circumference by 27 %, chest
circumference by 6 % and hip
circumference by 4 %.

Women who were heavy before
their pregnancy showed
smaller percentage increases
than those who were lighter.



Pregnancy

During pregnancy the increasing
abdominal protrusion makes it
difficult for women to get close to
work objects.

The effective work area of the
hands thus becomes smaller as
time progresses.



Pregnancy

During pregnancy, the greater
mass of the abdomen and the
need to bend further forward to
reach objects leads to increased
compression and strain of the
back muscles, ligaments and
Intervertebral disks.

Complaints of back strain and
back pain are common during
pregnancy.



Pregnancy

When designing vehicles from the point of view of crash
safety, anthropometric data is used to choose seat belt
length and anchorage location. The data is also used for
determining the distance between parts of the body and
vehicle interior components such as the steering wheel
and dashboard. Abdominal ellipses such as the ones
above are used to evaluate the effects of pregnancy.



Pregnancy

With advancing pregnancy
the ability to exert large
forces decreases sharply
as does endurance.



Pregnancy

A 1992 survey of 200 London
residents by Nicholls and Grieve
asked them to rate the increase
In difficulty of 46 common tasks.
Of these, 32 were found to be
significantly more difficult to
perform during pregnancy than
before. The worst were picking
up objects from the floor,
working at a desk, driving a car,
getting in and out of cars, using
seat belts, ironing, reaching high
shelves, using public toilets and
getting out of bed.



Pregnancy

Minimum measures that should be
taken to design for pregnancy include

* Designing manipulation areas to be
as close to the body as possible.

 Keeping work forces, particularly in
lifting motions, as low as possible.

* Designing seats and other objects to
be sufficiently adjustable to
accommodate shape increases.

« Providing frequent rest periods for
any work activity.



Children

The time from birth to
about 18 years of age
IS characterised by
very large changes in
body dimensions,
physical strength and
cognitive abilities.



Children

At birth children weigh 3.3 kg on average
and are 500 mm in length, of which about
70% is trunk length. By 18 years of age the
body weight will have increased by a factor
of 20, the length will be 3 to 4 times greater,
and the proportions will have changed such
that the trunk is only 52% of the stature.



Children

The rate of growth is rapid during infancy and
then declines until the onset of puberty, a time
characterised by a sharp rise in the growth rate.
After puberty the rate drops to zero. Puberty
arrives earlier for girls than for boys, at about 9
years of age as opposed to 11.



Children

Anthropometric data is hard to collect for
children for obvious reasons.

Body length and other measurements for
Infants are customarily taken with the child
lying flat on its back.

At about 2 years of age the measurements
switch to being taken standing as for adults.















Children

Many children are injured every year by head, neck and
hand entrapment. In 1986 the U.S. Consumer Product
Safety Commission sponsored an anthropometric survey
of American children. The report by Schneider, Lehman
and Owings provides design recommendations for the
largest openings that still prevent children from moving
through them, such as the maximum distance between

fence rails.



Children

Design of vehicle restraint devices such
as child safety seats and belts requires
knowledge of the body mass and centre
of gravity location of the child.



Children

Mass and centre of gravity data such as the 1975 table
by Snyder, Spencer, Owings and Schneider shows that
the relative location of the CG of the standing child
remains about the same with increasing age, while that
of the sitting child decreases with age. The similarity in
the data suggests that no distinction needs to be made
during restraint design between boys and girls.



Children

Child anthropometric and strength data are
important for designing many products from
school furniture to toys. Adjustability becomes
an even more critical design consideration in
the case of such products since they are often
used by children of different ages and sizes.



The Aging Population

Human life expectancy has changed
dramatically through history. From a
life expectancy of less than 20 years
In 1000 B.C. it has risen to an average
value of about 75 years by 1990.



The Aging Population

A recent United Nations report has
predicted that by 2050 more than 21
percent of of the world population
will be over 60 years of age.



The Aging Population

This means passing from the current
situation in which there are 9 people
of working age for each person over
65 years to a situation in which there
are only 4.



The Aging Population

The issue of the aging population is even more
pertinent for the industrialised world. Statistical
projections by the United Kingdom government
suggest that about 30% of the population will be
over 60 by the year 2038.



The Elderly

At 60 years of age people are about 5
to 6 percent shorter on average than
they were at age 20. The largest factors
contributing to the height loss are the
shrinkage in spinal cartilage and the
slumped posture caused by reduced
muscle tone.



The Elderly

On average men reach their maximum body
weight by their mid thirties then lose weight
afterwards. Women tend to gain weight until
becoming heaviest at about age 60.



The Elderly

Although overall body weight can decline
with age, body fat continues to increase.
At age 70 average body fat is about 21%
for men and 39% for women. The increase
In body fat affects body shape.






The Elderly

Resting cardiovascular function, except
for blood pressure, changes little with age.
The cardiovascular response to exercise
IS, instead, greatly reduced.



The Elderly

By age 65 hand strength is reduced
by about 16 to 40%, arm strength by
about 50% and leg strength by 50%.



The Elderly

Age brings changes to both sensation
(the reception and transduction of stimuli)
and perception (the interpretation of
stimuli). Decreased numbers of sensors
and reduced conduction velocities lead to
Increased thresholds and reaction times.



The Elderly

With aging the eye focuses
more slowly and perception
of colour diminishes due to
yellowing of the lens. Some
facts about vision and aging
are the following.

 The eye’s reaction time approximately doubles by
age 65.

* With respect to a 20-year-old, a 40-year-old needs
2 times more light and a 60-year-old needs 5to 6
time more light, to discriminate an object.

* General illumination levels should be increased by
about 20% in spaces used by older individuals.

» Older individuals require larger visual details. For
display characters a minimum of 25 minutes of arc
IS recommended.

* Older individuals have difficulty distinguishing
between greens, blues and violets. Red and yellow
should be preferred for displays.



The
Elderly

It is estimated that 70% of all individuals over 50 years
of age suffer some form of hearing loss. A few facts
about hearing and aging are the following.

 Whereas the minimum frequency we can hear
remains roughly constant, the maximum drops
progressively with age.

By age 60 the hearing loss for an 8,000 Hz pure tone
IS more than 40 dB.

* High frequency hearing loss makes discriminating
certain consonants difficult, leading to confusion of
phonetically similar words.

» Besides hearing aids, information transmission can
also be improved by using other sensory channels
such as vision or taction in conjunction with sound.






