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INTRODUCTION

The comfortable work areas and working hei-
ghts ease the work and are less tiring compared
to uncomfortable work areas. The knowledge of
body dimensions is essentional for designers of
equipment and work places. Wilder and Pfeiffer
(1924) commented on the lack of anthropometric
data on the civilian population, especially females
(Mebarki and Davies,1990). The anthropometric
measurements are essential for the correct design
of the work areas(Ray et al.,1995).

It is an admitted fact that women spend more
than 25 per cent of their time in kitchen. An ideal
kitchen must be planned with both the work and
the worker in view. The kitchen to be functional,
with well designed work centers, the points to be
considered are namely the dimensions of the
kitchen, the work triangle, storage spaces and
comfortable heights of cooking platform (Suhasini
Rao,1995). The anthropometric measurements of
women are essential in designing the work areas
in the house, especially the kitchen. In India the
cooking area is either at floor level or on the cook-
ing platform. In rural areas it is invariabally at the
floor level. The comfortable heights of cooking
platform as proposed by Loganayaki and Royce
(1992) was 68cms for 150-152cms height of the
housewife, 70cms, 73.4cms, 76cms, and77cms
respectively for women with height ranges of 152-
154cms, 154-156cms, 156-158cms, and 158-
160cms. It was found that the cooking platforms
constructed during 1970’s, 1980’s, and 1990’s in
majority of the households were higher than the
comfortable heights. This has created lot of dis-
comfort among the women while working on such
platforms.

For any house the storage areas should be
such that there should be enough holding space
for the materials and they should be located at
comfortable reaches. The knowledge about the
measurements of normal and maximum reaches
on vertical and horizontal plane is essential for
the purpose.Comfortable heights for cooking,

storage, sitting, standing while working are very
essential for the maintainance of good posture
and health. Feeling of comfort or discomfort
results from the use of muscles, skeleton, posture
and body movements. Though  some  efforts were
made to  generate  the  anthropometric  data of
women  in other countries, it is not available in
large scale in India, especially for rural women.

Hence the present  study was undertaken to
provide  anthropometric data of rural women of
Karnataka, which can be used while designing
of rural houses and comfortable work areas like
chula height, shelves, cooking centers, serving
areas etc. The comfortable working places reduce
fatigue.

METHODOLOGY

A  sample of one thousand rural women falling
between 20 - 40 years of age  were selected for
the study randomly. The sample consisted of 200
women from each of the five villages namely
Shivalli, Mugad, Managundi, Mummigatti and
Yettinagudda in Dharwad district, thus making
the sample to 1000 total.The sample  was further
subdivided into two age groups of 500 each i.e.
20-30 years in group-I and 31-40 years in group-
II.

Totally the data on thirty two body parameters
were collected from each respondent, which
include the age, height and weight. All body parts
involved in one or the other type of activity, whe-
ther sedentry or heavy and involved in different
movements like drawing, pushing, pulling, rea-
ching etc. were considered for taking the anthro-
pometric measurements based on the available
reviews. Further these are the measurements
essential for designing of the various work areas
and movement spaces in the house.

The anthropometric data was collected from
each respondent by using the anthropometric rod
designed for the purpose in three different
positions, viz. sitting, standing and squatting with
bare foot.The respondents were made to stand
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erect with feet closed and the heels, buttock and
shoulders touched the same vertical plane i.e.
wall.In sitting position the body was vertically
erect, the buttocks and shoulders touched the
wall while sitting on the stool. Lastly, the respode-
nts were made  to squat on the floor comfortabally
without touching the wall while taking the
measurements. The weight of the respondents
was recorded by using the physical weighing
balance.

The data was tabulated for further analysis
by using the statistical tools like mean, standard
deviation, and coefficient of variation. t- test was
used for analysing the difference between the
anthropometry of the two age groups. Similarity
in the inter village data was observed, and hence
the data of all the five villages were pooled and
the variation in the two age groups  was studied.

RESULTS  AND  DISCUSSION

The table 1 clearly depicts the mean, standard
deviation and coefficient of variation   of age,
height  and  weight of the respondents of both
the age  groups.

The mean age of group - I (20-30 years) was
24.25 years and of  group-II (31-40 years) was
35.97 years. Regarding the mean height  of both
the groups, much difference was not observed
(0.15cms difference). The mean weight of both
groups revealed that the group-II respondents
weighed more (44.63 kgs)  than the respondents
of group-I (43.17 kgs). The difference in the weight
was statistically significant at 1 per cent level.
Similar results were observed  by Mebarki and
Davies(1990), in their study on  the anthro-pome-
tric measurements of Algerian women of 16-65
years age group.

Negligible variation in height among both the
age groups was observed. Heterogenity  was
observed in the weight of the respondents in both
the groups, which was higher in group-I
compared to group-II ( 21.50 % CVin group-I and
16.47 % CV in group-II).

Table 2 depicts the mean, Standard Deviation
and Co-efficient of Variation of the anthropo-
metric measurements taken in standing, sitting
and squatting positions along with other misce-
llaneous measurements such as inner arm reach,
total arm length, fore arm length, palm length,
finger length, normal and maximum reaches both
on vertical and horizontal planes and the elbow
width of the selected sample.

In standing position negligible  difference  in
the mean shoulder and  mean eye level heights
between both the groups was observed (0.47 cms
and 0.25 cms respectively). But the mean elbow
height of group-II was significantly lesser
(96.55cms) than the Group-I (97.88 cms) at 1 per
cent level.

In sitting position the measurements revealed
that the mean shoulder, eye level and elbow
heights of group - II were slightly lesser when
compared to the means of group-I. Where as the
mean measurements particularly of knee height,
popliteal height, thigh clearance height and
buttock knee length of group-II were observed
to be higher than group-I. The knee height and
popliteal height of age group-II were significantly
higher than age group-I.But thebuttock popliteal
length was same (43.30 cms)in   both   the   age
groups. The sitting height of group- I was signifi-
cantly more than group-II at 5 per cent level.

In squatting position, the observations on the
mean measurements  revealed that there was very
little difference in all the measurements between
both the groups. But elbow height of group-I was
significantly higher than group-II at 5 per cent
level.

In vertical plane maximum difference in the
means of normal and maximum reaches  between
the two groups was observed. The mean observa-
tions of normal and maximum reaches on  vertical
plane of the Group-II were higher (134.73 cms and
179.93 cms )  than  the Group-I (131.23 and 175.10
respectively) which was proved statistically
significant. The observation made in the mean

Table 1: Basic physical measurements of rural women of Karnataka

S. Measurements Group I: 20-30 years N=500 Group II: 30-40 years N=500 t-values

No. Mean SD CV% Mean SD CV%

1. Age (yrs.) 24.97 3.47 13.89 34.97 2.91 8.32 0.38 NS
2. Height (cms) 149.23 6.66 4.46 149.38 5.77 3.86 2.76 **
3. Weight (cms) 43.17 9.29 21.52 44.63 7.35 16.47 0.06 NS
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Table 2: Anthropometric measurements of rural women in different positions

S. Measurements Group I: 20-30 years N=500 Group II: 30-40 Years N=500 t-values

No. Mean SD CV% Mean SD CV%

I In Standing Position
1. Height 149.23 6.66 4.46 149.38 5.77 3.86 0.38 NS
2. Shoulder height 126.51 6.94 5.49 126.98 6.48 5.10 1.11 NS
3. Eye level height 139.43 6.76 4.85 139.15 7.05 5.06 0.64 NS
4. Elbow height 97.88 10.38 10.60 96.55 6.23 6.45 2.65 **

II In Sitting Position
1. Sitting height 115.46 10.96 9.49 114.31 11.08 9.69 2.24 *
2. Shoulder height 93.19 13.45 14.43 93.05 12.57 13.50 0.37 NS
3. Eye level height 104.81 12.88 12.29 103.58 11.73 11.32 1.58 NS
4. Elbow height 64.62 10.83 16.76 63.44 11.90 18.76 1.64 NS
5. Knee height 44.92 7.21 16.05 46.17 8.73 18.91 2.47 *
6. Popliteal height 38.85 6.90 17.76 40.12 8.76 21.83 2.59 **
7. Thigh clearance height 11.98 2.84 23.17 11.71 2.01 17.16 0.58 NS
8. Buttock knee length 48.83 7.27 14.89 49.28 4.69 9.52 1.16 NS
9. Buttock popliteal length 43.30 4.58 10.58 43.30 4.19 9.68 0.0 0NS

III In Squatting Position
1. Squatting height 76.77 5.17 6.73 77.18 9.30 12.05 0.86 NS
2. Eye level height 67.90 6.11 8.99 67.63 5.20 7.69 0.54 NS
3. Shoulder height 55.74 5.27 9.45 55.48 5.82 10.49 0.78 NS
4. Elbow height 33.78 7.81 23.12 32.87 6.88 20.93 1.97 *
5. Maximum squatting width 39.33 8.174 20.69 39.60 7.55 19.60 -0.54NS
6. Buttock height 5.56 0.94 16.91 5.32 1.20 22.56 0.99 NS

IV Other Miscellaneous Measurements
1. Inner arm reach 61.81 4.23 6.84 61.60 5.97 9.69 0.46 NS
2. Total arm length 68.67 3.94 5.74 68.72 5.44 7.92 0.15 NS
3. Fore arm length 41.05 3.18 7.74 41.22 4.35 10.55 0.38 NS
4. Palm length 18.26 4.70 25.74 17.97 3.52 19.55 0.68 NS
5. Finger length 8.41 0.76 9.04 8.64 2.04 23.61 0.11 NS
6. Normal reach on

Vertical      Plane 131.23 9.20 7.01 134.73 17.32 12.85 3.99**
Horizontal Plane 37.73 10.40 27.56 35.68 5.55 15.55 3.89**

7. Maximum reach on
Vertical       Plane 175.10 15.01 8.57 179.93 19.69 13.93 4.36**
Horizontal  Plane  59.99 11.70 19.50 58.15 8.10 11.89 2.88**

8. Elbow width 78.49 6.77 8.63 78.90 9.38 11.89 0.79 NS

NS - nonsignificant   *-Significant at 5% level  **-Significant at 1% level.

measurements of normal and maximum reaches
on horizontal plane revealed that the measure-
ments of women in group-I was significantly
higher compared to group-II. The difference in
the various anthropometric parameters among the
women of both the age groups may be due to rea-
sons like increase in age, weight and degeneration
of  the body tissues because of continuous work
and child births.

CONCLUSION

The body movements such as sitting,
standing, sqatting and reaching both in vertical

and horizontal planes are very common for women
in performing any activity in the home,especially
in kitchen. The anthropometric data of women is
very important in designing of the house,
especially kitchen. Most of the rural kitchens are
not built according to the needs of women as
there is very little data on the anthropometric
measurements of women which leads to added
fatigue to women while doing the home activies.
The anthropometric data of rural women can be
very well used by the government agencies and
designers in planning and designing various
group housing schemes for the benefit of rural
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people. This  study   has   created  data  on the
anthropometric measurements  of rural women
of Karnataka  and the  data can be  used  while
designing  the  various work centres like heights
of the chula, work areas and shelves of different
heights in the kitchen.
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ABSTRACT The anthropomertic measurements  of
women are essential for correct design of the work areas,
especially the kitchen, chulahs, shelves and cupboards.The
mean height of the rural women was 149.30 cms and the
mean weight was 43.90 kilograms. The measurements
on normal and maximum reaches on vertical and
horizontal plane are most essential while designing the
storage areas in the house.
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The study was carried out under the All India Coordi-

nated Research Project on Home and Farm Management
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