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ABSTRACT Poorly designed kitchen work surfaces and storage spaces cause permanent body damage besides increasing
the work cost. This justifies that height of kitchen work surfaces and storage spaces should be given careful attention
thereby minimizing stress on cardio-vascular, muscular and respiratory system. Based on the above considerations,
ergonomic evaluation of kitchen work with reference to space designing was done by employing parameters viz.
physiological, cardio-vascular stress, energy expenditure and perceived exertion. The study analyzed the comparison of
working counter viz. counter height, width, depth and kitchen storage spaces with set standards and as to how modifications
can be made to make kitchen more efficient and comfortable. Considering the importance of space designing. An
experiment was set up at Residential Laboratory, Department of Family Resource Management, College of Home
Science, CSKHPKV, Palampur. A sample of 30 urban homemakers was selected through multi – stage random sampling
technique to determine the cost of kitchen work and convenient heights for selected kitchen activities viz. chopping,
cooking, kneading dough and dishwashing. Anthropometric measurements were used as a reference data in planning and
recommending suitable kitchen counter heights. The data were analyzed by applying descriptive statistics (frequencies.
percentages. average and standard deviation) and relational statistics such as t- test and correlation. The analysis showed
that 79 cm for kneading dough; 84 cm for chopping and 96 cm for cooking were most suitable kitchen counter heights
with least ergonomic cost of work of the sampled respondents. The amount of exertion perceived by the sample during
performance of selected kitchen activities showed a linear relationship with heart rate and energy expenditure. Extension
workers/ home scientists and architects may utilize this information to create awareness among the homemakers
regarding appropriate kitchen designs and storage to minimize ergonomic cost of kitchen work

INTRODUCTION

Every homemaker’s motto is ‘a space for
everything and everything in its place. The
kitchen is the major part of the work area of the
average home. An Indian homemaker spends
about 5-6 hours a day in the kitchen, which may
amount to approximately one-fourth of her life
span. According to Saha (1990), housing is a
major health problem in our age of
industrialization; hence this needs to be looked
into critically so that improvements can be made
by considering more fully the human factors
involved. The work area especially kitchen
should be adequately designed and properly
arranged in order to reduce the physical,
psychological and temporal cost of the
homemaker. The planning of the kitchen area
in the house needs to be considered of prime
importance in order to facilitate the carrying out
of activity by reducing the effects of fatigue and
accidents in the kitchen. With the little
imagination and inexpensive planning, the
worker can transform the kitchen into a
comfortable and pleasant working place and
make the kitchen activities easy and enjoyable

and not a hateful necessity. Purohit (1979)
revealed that space requirements differ for all
activities according to heights and arm lengths.
Considering the importance of space designing
it was felt that an extensive evaluation is needed
of the existing kitchen situation, so that
recommendations/ guidelines for improvement
can be made to suit the Indian style of kitchen.
Based on the above considerations. The present
study was undertaken with the following
objectives:
1. To evaluate the ergonomic cost of selected

kitchen activities on the basis of set
standards.

2. To recommend guidelines for proper space
designing in the kitchen.

MATERIAL AND METHODS

An experiment was set up at Residential
Laboratory, Department of Family Resource
Management, College of Home Science,
CSKHPKV. Palampur, District Kangra, Himachal
Pradesh. A total of 30 non- pregnant and non-
lactating urban homemakers residing in the town
of Palampur aged between 21-50 years, without
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having any physical deformity were selected for
carrying out the study. The anthropometric
parameters were recorded which could be used
as a reference data in planning and recommending
work surface heights, clearances and reach
dimensions. The three different heights were so
chosen that one was average height and others
were below (Table 1). For ergonomic evaluation
of kitchen work, four commonly performed
household activities were selected viz. chopping
vegetable, cooking vegetable, kneading dough
and dishwashing. The ergonomic evaluation of
these activities was done on the basis of heart
rate, energy expenditure and perceived exertion.
The data were analyzed by applying descriptive
statistics (frequencies. percentages. mean and
standard deviation) relational statistics such as
student’s t-test.

proportion who had a family size of 4 to 6 members.
Most of the respondents had monthly income
between Rs. 5000 to Rs. 10.000 (Table 2).

Table 1: Selection of different heights for kitchen activities

Activity Selected height (cm)

Chopping Vegetable 79
84
88

Cooking Vegetable 96
101
109

Kneading Dough 79
84
88

Dishwashing 79
84

Table 2: Family characteristics of the respondents

S. Personal Number of
No. characteristics respondents

1. Family Type
Nuclear 87
Joint 13

2. Family Size (members)
2-4 35
4-6 42
6-8 18
8-10 5

3. Monthly Family Income
Rs. 5.000-10.000 39
Rs. 10.000-20.000 56
Rs. 20.000-30.000 5
Mean (income) 13.310
Standard Deviation 4428.76

Table 3: Anthropometric measurements of the 30 subjects of experimental plan

S. Body Mean SD Percentile values
No. dimensions (Standard

Deviation) 5th 50th 95th

1. Height (cm) 154.4 5.26 147.72 154.5 161.66
2. Weight (kg) 61.1 7.87 48.9 60.50 72.00
Heights (cm)
3. Elbow Height 98.17 3.83 92.45 98.00 104.00
4. Maximum Arm Reach 86.03 6.21 76.63 85.50 95.10
5. Functional Reach 81.27 5.24 71.90 80.5 89.50
6. Overhead Grasp 187.77 9.30 173.00 187.00 203.00
7. Total span 156.53 6.05 148.45 155.50 166.00

RESULTS AND DISCUSSION

Physical Features of the Respondents:
Majority of the respondents belonged to the age
group of 35-45 years and were employed in
government services. Maximum number of
respondents belonged to nuclear families with a
family size of 2 to 4 members followed by

Anthropometric Measurements of the Sample:
The anthropometric measurements viz. total
standing height, weight, elbow height, maximum
arm reach, functional reach, overhead grasp and
total span were recorded (Table 3). The 5th, 50th

and 95th percentile groups helped in establishing
the maximum and minimum levels of work heights.
Oberoi et al. (1987) revealed that work surface
and storage space heights in the kitchen design
should be studied to recommend comfortable
heights in relation to the anthropometric
measurements of the worker for performing
selected kitchen activities in standing as well as
sitting posture.

Ergonomic Cost of Work: Four different
activities i.e. chopping, kneading, cooking and
dishwashing on three different heights of work
counters viz. preparation, cooking and sink
centres were performed and the ergonomic cost
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of work in terms of physiological and
cardiovascular stress of heart rate of the sample
was determined while performing these selected
kitchen activities.

The activity of cooking vegetables/meals was
carried out at three heights viz. 96, 101 and 109
cm. The average heart rate at rest was found to
lie between 86-88 b.min-1. The working heart
rate values were minimum (97.39 b.min-1) at
96cm height of working counter that was most
suitable than all other suggested counter heights.

Preparation activities of chopping vegetables
and kneading dough were carried out for
assessment of ergonomic cost at three different
heights of the preparation counter i.e. 79cm.
84cm and 88cm. The working heart rate was
minimum (94.10 bpm) at 84 cm for chopping
vegetable and (103.57 bpm) at 79cm for
kneading dough. Similar trend was followed for
energy expenditure (6.77 kj/min) at 79cm for
kneading dough and for chopping vegetables it
was found to be 6.52 kj/min. However, activity
of kneading dough was perceived to be tiresome
than chopping vegetables (Borg’s rating scale).
Bhargava (1977) reported that energy
expenditure while performing the grinding
activity was highest in sitting posture as
compared to standing posture because of
excessive pull on ligaments and tendons leading
to higher physical exertion and fatigue. Thus, it
can be concluded that for chopping vegetables
the convenient height was 84 cm. whereas, for
kneading dough it was 79 cm.

The activity of dishwashing was carried out

at two different heights viz. 79 and 84cm. The
heart rate at rest was found to lie between 87-89
bpm. The working heart rate was minimum (105.42
bpm) at 79 cm with least energy expenditure (8.04
kj/min.) as compared to working at counter height
of 84 cm (8.46 kj/min). Thus. it can be concluded
that human energy expenditure during
dishwashing was minimum at 79 cm (Table 4).

Similarly energy expenditure and perceived
exertion on Borg’s scale during working at 96cm
was minimum (6.77 kj/min.) than other counter
heights. Energy expenditure was derived
parameter of heart rate, which was measured in
kj/min. by applying formulae:

Energy Expenditure: 0.159*HR (b.min.-1)-
8.72. Atreya (1984) concluded that the
physiological cost of work during the
performance of activities i.e. cutting, grinding
and cooking at two different heights (standard
and preferred height) of kitchen was different.
The results showed that the energy expenditure
was more at standard height as compared to
preferred height.

Evaluation of Perceived Exertion: Borg’s
rating scale (1982) was used to determine the
perceived exertion of individual correlated with
physiological responses like energy expenditure
and heart rate, which is largely used for
determining occupational workload. Thus, it can
be concluded that 96cm was most convenient
heights for cooking meals (Table 5). Atreya (1984)
and Athalye (1987) in their studies also expressed
that convenient work surfaces reduce the
physical cost of work to a considerable extent.

Table 4: Ergonomic cost of kitchen work in terms of heart rate and energy expenditure.

S. Activities Heart rate Percent Energy expenditure Percent
No. (beats/min.) change (kj/min) change

Rest Working Rest Working

1. Chopping Vegetable
79cm 86.86 95.84 10.34 5.09 6.52 28.05
84cm 85.73 94.10 9.76 4.91 6.24 27.07
88cm 87.22 98.63 13.08 5.15 6.96 35.23

2. Cooking Vegetable
96cm 86.08 97.39 13.14 4.97 6.77 36.22
101cm 87.31 99.08 13.48 5.16 7.03 36.25
109cm 87.57 101.95 16.42 5.20 7.49 43.92

3. Kneading Dough
79cm 87.42 103.57 18.47 5.18 7.75 49.57
84cm 88.05 106.02 20.40 5.28 8.14 54.11
88cm 88.59 110.51 24.74 5.37 8.85 64.94

4. Dish Washing
79cm 87.55 105.42 20.41 5.39 8.04 49.14
84cm 88.75 108.06 21.75 5.20 8.46 62.69
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RECOMMENDATIONS

Keeping in view the above results of the
study, following guidelines for proper space
designing in the kitchen were recommended:
1. The size of kitchen should be considered

by keeping in mind the following factors
viz. availability of space, size of family and
so on.

2. The size should be such that it neither
exceeds nor deceeds the work triangle path
i.e the sum of sides of the worth triangle
between sink, cooking and preparation
centre should not exceed 7 meter.

3. The minimum area recommended by the
architects for the kitchen is 120 sq. feet.

4. The work surfaces should be durable, neat,
non- absorbent, stain resistant and easy to
clean.

5. Use corner space sensibly by either building
a semicircular cabinet around it or placing
open shelves.

It is the endeavor of every homemaker to
develop a kitchen that will have the above
characteristics.

CONCLUSION

● The average existing height and dept of the
kitchen work counters were significantly less
than set standards. However, width of work
centres was significantly higher than set
standard.

● The average existing height of preparation and
cooking centres was found to be significantly
less than the standards evolved through
laboratory experiments while it was not
significant for sink centres.

● Change in heart rate (beats/min.) and energy
expenditure (kj./min.) was found to be minimum
during dish washing at 79 cm. chopping at 84
cm and cooking at 96 cm.
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Table 5: Evaluation of perceived exertion in selected
kitchen activities.

Perceived Exertion

Activity VD(1) D(2) MD(3) FE(4) VE(5)

Chopping Vegetable
79cm - - - 26 4
84cm - - - 10 20
88cm - 1 15 14 -

Cooking Vegetable
96cm - - - 19 11
101cm - 1 16 9 4
109cm 1 18 11 - -

Kneading Dough
79cm - - - 19 11
84cm - 1 16 9 4
88cm 1 18 11 - -

Dish Washing
79cm 1 11 15 3 -
84cm 14 13 3 - -

VD- Very Difficult.  D-Difficult.  MD- Moderately Difficult.
FE- Fairly Easy.   VE- Very Easy
Borg’s Rating Scale (1982)


