
© Kamla-Raj 2010 J Hum Ecol, 32(2): 109-112 (2010)

INTRODUCTION

The old age home may generally be divided
into a number of discrete areas that include living
spaces, storage spaces, and bath with water
closet spaces. Each area has special functioning
work task and thus it is necessary to design
functional spaces that do not impede the profile
of an ageing user. In general, the requirements of
elderly users for clear visibility and easy reach
should determine the placement of storage
shelves in the home or at work. Also, elderly users
have reduced muscular strength and joint mobility
due to the ageing process. As far as possible,
most items should be stored between the knuckle
and shoulder heights so that elderly users are
not subjected to bending and over-reaching
demands. Stature is one of the most important
anthropometric characteristics affected by ageing
(Kothiyal and Tettey 2001). Ranzijn (2002)
concluded that the extent of the person-
environment fit determines the quality of life of
the older people. By developing technological
devices that are specifically designed for the
home environment of an elderly person, they
hope to provide a safer and more comfortable
environment (Pinto et al. 2000).  Improved design
necessitates coupling age bands with a range of
environment (e.g. housing, work environments,
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public places) and assessing associated physical
and mental demands (Neil Charness 2008).
Keeping these facts in view, the study was
conducted with the objective to appraise the
present storage facilities in old age homes and
determine whether this type of storage facilities
is well designed and promotes good posture
by taking into account the dimensions of
elderly people. The following hypothesis was
formulated:

HO1: Anthropometrical measurements of
elderly people have no relationship with
dimensions of storage areas.

MATERIALS  AND  METHODS

Purposive sampling design was adopted to
select the samples due to the reason that not
much research work has been carried out in these
areas. The present study was conducted in two
regions of Uttarakhand State in India, i.e. Kumaon
(Haldwani block of Nainital district) and Garhwal
(Haridwar and Dehradun district). The I - old age
homes of Vridh Sewa, II - Geeta Kutir (Haridwar);
III - Nirmala (Nainital); and IV - Prem Dham
(Dehradun) were selected randomly for the study.
For collecting anthropometrics data, twenty per
cent out of total elderly people (N=60) were
randomly selected from the IInd old age home
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(Geeta Kutir) of Haridwar district of India. The
elderly people were of normal physical health
and were active in life at the time of measurement
conducted for the study. These selected elderly
people, residing in the old age homes were the
reliable representations of the total population
of India as per their physical build up, functional
status, health status (disease), longevity, income,
educational status and gender. A placid and
non-chalet atmosphere was created, so as to
ensure the maintenance of the quality of the
research protocol and to enable interviewees to
confide their feelings freely. Voluntary revealing
was essential, and they were assured that this
study was conducted purely to better under-
stand their needs and assist with better moral
and psychological support and other comforts.
The stature and the dimensions of storage
facilities were measured in centimeter (cm) with a
tape measure and the rest of anthropometric
measure with a standard professional
anthropometric kit. The scope of this study was
limited to measuring those body dimensions that
were considered important and useful for the
design of storage spaces. The measurements
were made in accordance with the dimensions
defined by Pheasant (1986). Elderly people were
enlightened about the objective of the study so

as to elicit their response. The percentiles are
generally needed for determining design values
for a specific application. For example, in
designing for reach, it is usually recommended
to use a lower percentile (5th percentile) in
order to accommodate as many people of the
population as possible. The design ideal is to
provide for adjustability and use anthropometric
data to determine the upper and lower limits for
the range of adjustments. Storage spaces under
study consisted of three types:  built in cupboard,
open rack, cabinet with two shelves. The data
were analyzed using descriptive (frequency,
percentage, average and standard deviation) and
relational statistics (Test of Independence of
factors of Chi-square) for testing the hypothesis.

RESULTS  AND  DISCUSSION

In general, the requirements of elderly people
for clear visibility and easy reach should
determine the placement of storage shelves in
the home. The dimensions of storage facilities at
old age homes are given in Table 1. The data
indicate a mismatch between the elderly body
dimensions and the storage facilities available to
them (Table 2). It showed that the majority of
elderly people had problems in reaching the top

Table 1: Dimensions of storage spaces in old age homes (cm)
Description Maximum Height from Shelves Shelves Material

height floor to depth length used
lower shelves

1. Built in Cupboard
Ist Old age home (Vridh Seva) 180 23 42 82 Wooden
IInd Old age home (Geeta Kutir) 200 54 45 120 Wooden
IIIrd Old age home (Nirmala) 175 28 43 88 Wooden
IVth Old age home (Prem Dham) 190 21 50 190 Wooden

Mean 186 31 45 120
S.D. 0.44 0.15 0.03 0.49

2. Open Rack
Ist Old age home (Vridh Seva) - - - - -
IInd Old age home (Geeta Kutir) 145 23 28 71 Concrete
IIIrd Old age home (Nirmala)- - - - -
IVth Old age home (Prem Dham) 121 21 28 87 Concrete

Mean 133 22 28 79
S.D. 0.16 0.01 0 0.11

3. Cabinet With Two Shelves
Ist Old age home (Vridh Seva) - - - -
IInd Old age home (Geeta Kutir) - - - -
IIIrd Old age home (Nirmala) 73 10 50 50 Wooden
IVth Old age home (Prem Dham) 8 0 11 30 30 Wooden

Mean 76 10 40 40
S.D. 0.04 0.007 0.14 0.14
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shelf of the cupboard of the higher facilities.
Grandjean (1973) recommended that the kitchen
shelves should have as much adjustment as
possible within the range of 300-1600 mm above
the floor. Pheasant (1988) gave the following
figures for predicted optimal heights of base unit
surfaces for adults: men (50th percentile) 1015
mm and females (50th percentile) 930 mm. None
of the elderly people were able to straighten their
ankles totally any more.  The above-work surface
cupboards may be too high to be of much use
and the below-work surface cupboards too low.
As has been shown more recently with
sophisticated analyses of longitudinal data, older
adults also exhibit greater intraindividual or
occasion-to-occasion variability (Dixon et al.
2002). So designing for the 95th percentile within
a targeted older population may make for very
broad design boundary conditions.

Table 2: Chi-square values for testing the relation-
ship between anthropometrical measurements of
elderly people and dimensions of storage areas

Description Chi-square value Conclusion

1. Relationship
between vertical
reach and
a. Height of 0.086 NS Charaters
cupboard are independent
b. Height of open 0.036 NS Charaters
rack are independent
c. Height of built 1.303 NS Charaters
in cupboard are independent

2. Relationship between
forward reach and
a. Depth of cupboard 0.182 NS Charaters

are independent
b. Depth of open rack 0.013 NS Charaters

are independent

NS: Not significant

CONCLUSIONS

The current study suggests that there is a
substantial discrepancy between the dimensions
of the elderly and the dimensions of the storage
facilities at old age homes and needed redesigning
of storage units in all the old age homes. As the
proportion of elderly people in the Indian
population continues to increase, the demand for
such care is likely to raise in the future and
consequent to these, there is need to provide
comfort and reduce health hazard on elderly
people. It is usually easier to change the design of
homes and the human factors approach from the
perspective of person-environment interaction,
emphasizes on the design of environments to fit
the capabilities of the older users.

The dimensions were measured for three
different types of storage facilities prevalent in
old age homes. The anthropometric measures of
the elderly and the storage dimensions were
compared in order to identify any incompatibility
between them. The data indicate a mismatch
between the elderly body dimensions and the
storage facilities available to them. Elderly females
had problems in reaching the top shelf of the
cupboard (5th percentile female shoulder height
was 117.75 cm and the average maximum height
of cupboard was 186 cm.) and both the sexes
needed redesigning of lower shelves of storage
(95th percentile male standing knuckle height
from floor was 62-65 cm). The recommended
designing values for storage above shoulder
height are 117.75 cm, shelf height 128.87 cm lower
shelves 62-65 cm, and optimal heights of base
unit surfaces for elderly men 217.5 cm and women
173.08 cm (Table 3). This finding call for the
attention of all architects, engineers, residential
designers, builders, developers, and agencies

Table 3: Design criteria-storage spaces for engineers, residential designers, builders, developers

Storage options Design criteria Recommended design values (cm)

Storage above shoulder height Shoulder height from floor, standing, 117.75 cm
(for light, less frequently used accessible by 5th percentile female
items). with a 20º (maximum) joint flexion.

Shelf height for items requiring Standing eye height from floor, 5th 128.87 cm
visual inspection by the user. percentile female.

Lower shelves (medium to Standing knuckle height from floor, 62-65 cm
heavy weight items). 95th percentile male.

Optimal heights of base unit Upward reach (50th percentile) 217.5 cm
surfaces for elderly men

Optimal heights of base unit Upward reach (50th percentile) 173.08 cm
surfaces for elderly women
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who are engaged in planning; building housing
intended to be occupied by the elderly.

IMPLICATION

This findings call for the attention of all
architects, engineers, residential designers,
builders, developers, and agencies who are
engaged in planning, building, developing or
sponsoring housing intended to be occupied by
the elderly. Due to lack of vibrant environment,
standardization of housing design bent more
towards rigidity and thus failed to provide a
harmonious, comfortable and vibrant environ-
ment that suits the targeted users. Proper
designing and sensitive care for the aged will
'add years to life' for many neglected and forsaken
elderly people now in our midst.
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