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Bl ABSTRACT : Parbailing of rice is a common food processing activity performed predominantly by
women in the villages of Assam. Parboiling isdone mainly for preparation of indigenousfood items such as
parboiled rice, puffed rice, flaked rice etc. with conventiona tools and is highly time consuming and
laborious activity. An attempt was made to assess the physical fitness of respondents, physiological
workload, muscular and postura stress involved in the process of parboiling of rice. Rating of perceived
exertion (RPE) was calculated using Borg’s 5 point rating scale. Body map was used to identify pains in
different parts of the body. Twenty rural women without any health problem in the age group of 21-45
years were selected for this experimental study. Physical characteristics of the respondents involved in
parboiling of rice revealed that the average height and weight were 150.30cm and 47.70 kg, respectively.
Lean Body Mass (LBM) of the respondents was 29.6 kg. Aerobic capacity (VO,) and fat percentage of the
women were found to be 29.80 (ml. kg?. min™) and 19.61. Results indicate that working heart rate and
energy expenditure of the respondentswith conventional tool were 104 b.min and 7.70 kJ/min, respectively.
Onthebasisof average and peak heart rate and energy expenditure, the physiol ogical workload of parboiling
of rice was categorized as ‘moderately heavy’. Average rating of perceived exertion (RPE) was 3.2 in 5 point
scale. The angle of deviation of respondents was 7°. The incidences of musculo-skeletal problems were
observed to be ‘severe’ to ‘moderate’ in different parts of the body. Majority of the respondents (83 %)
experienced pain in shoulder joint, lower back, upper arm, lower arm, hand and wrist. Use of conventional
tool aswell as poor work station compelled the farm women to adopt awkward postures while performing
parboiling activity. Ergonomic interventions are required to enhance work efficiency and comfort level
thereby reducing health hazards of farm women.
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erformed predominantly by rural women of Assam
throughout the year. Parboiling is done mainly for the
preparation of parboiled rice and also for indigenous food
items like puffed rice, flaked rice, etc. The nutritive value of
parboiled rice is more than unprocessed rice. It is usually
done in open space on three stoned chulah on a big iron
kadhai. After parboiling, the parboiled riceisdrained with the
help of abamboo basket whichisnot designed ergonomically.
Thereby increases various health hazards and physiological
workload of farm women. The farm women engaged in

pvboi ling of riceis a common food processing activity

parboiling often complaints of pains and burning sensation
due to heat in different parts of the body. The smoke filled
work environment and the use of poorly designed
conventional tools during parboiling process undoubtedly
results in stress and fatigue of the workers.

Knowledge on physiological cost of work in terms of
heart rate and energy expenditure of rural women will be of
great usein providing necessary changesrequired in the work
environment, work place and methods of performing the task.
Therefore, in this paper, an attempt was made to assess the
physical fitness of farm women, physiological workload,

HIND INSTITUTE OF SCIENCE AND TECHNOLOGY



RUPLEKHA BORAH, MIRA KALITA AND NASIMA F. ALI

muscular and postural stress involved in the process of
parboiling of rice.

B RESEARCH METHODS
Subjects:

A sampl e of 20 rural women without any health problem
in the age of 21-45 years was selected for this experimental
study from Jorhat district of Assam. The farm women who
were actively involved in the activity of parboiling of rice
were selected.

Body composition:

Body composition was assessed on the basis of Lean
Body Mass (LBM). The estimation of LBM was determined
from the skin fold thickness at four sitesi.e., biceps, triceps,
sub scapular and suprarilliac with the hel p of skin fold calipers.
BMI or Quetlet’s Index (weight in kg/ height in m?) was used
to classify the body types as ectomorph(<20), mesomorph
(20-25) and endomorph (>25).

Deter mination of physical fitness:

Physical fitness of the respondents was determined by
using step-test method. The test was administered according
to the designed protocol; resting, working and recovery heart
rate were monitored continuously by using Heart Rate Monitor
(Polar Sports Tester PE 400) during all the three phase.
Physical Fitness Index (PFI) was determined on the basis of
scores obtained during stepping exercise as given by Saha
(1996).

Classification of workload:

The physiological workload of the subjects was
determined on the basis of heart rate reading using theformula
of Varghese et al. (1994).

The heart rates of the subjects were recorded at rest,
during work and after the compl etion of work (recovery).The
Total Cardiac Cost of Work (TCCW) and the Physiological
Cost of Work (PCW) were also worked out. The Total Cardiac
Cost of Work (TCCW) isthe sum of Cardiac Cost of Recovery
(CCR) and Cardiac Cost of Work (CCW).

Postural stress:

Postural analysis was done during parboiling with the
help of flexi curve. The angles of postural bends were taken
the during parboiling operation. The angle of deviation at the
lumbar region was analyzed against the normal erect sitting
position.

M usculo-skeletal problems:

Theincidence of muscul o-skel etal problemsin different
body parts were identified by using five point scale ranging
fromvery severe (5) to very mild (1).

Cardiacstrainindex:
The cardiac strain index was cal culated with thefollowing
formula:

Working heart rate— Resting heart rate
Heartratemaximum — Resting heart rate

CardiacStrain Index =

Satistical analysis:

Mean, standard deviation and percentage were worked
out for different parameters and data were interpreted
accordingly.

B RESEARCH FINDINGS AND DISCUSSION

Theresults obtained from the present investigation have
been discussed under following heads:

Physical characteristics:

Data on physical characteristics of the respondents
(Table 1) involved in parboiling of rice show that the mean
age of the respondents was 42 years, mean height was 150.30
cms and mean body weight was found to be 47.70 kg. The
Lean Body Mass (LBM) and fat percentage of the respondents
were found to be 29.60 kg and 19.61 per cent, respectively.
Aerobic capacity (V O, max) was found to be 29.80 ml.kg* min
L. Thevalue of mean body massindex (BMI) was calculated to
be 18.75 kg. m? and it was observed that mgjority of the
respondents (55%) fell in the category of ‘Ectomorphic’ body
type followed by ‘Mesomorphic’ (40%) and ‘Endomorphic’
(5%) body types.

‘Tablel : Physical characteristics of the rrespondents ‘

Physical characteristics Mean + SD
Age (years) 42+ 4.16
Height (cm) 150.30 + 3.62
Body weight (kg) 47.70+ 3.84
LBM (kg) 29.6+4.10
VO, max (ml.kg™*min™) 29.80 + 3.30
Fat percentage (%) 19.61 + 1.69

Physical fitnessof therespondents:

Regarding physical fitness index, Fig. 1 indicates that
fifty per cent of the respondents had ‘high average’ physical
fitness followed by ‘below average’ (30%) and “‘good’ (15%)
physical fitness. A few per cent (5%) of the respondents had
‘very good’ physical fitness and none of the respondents fell
under excellent category.

Physiological workload of parboailing of rice;

The physiological workload of parboiling of rice was
analyzed from the heart rate and energy expenditurevalues as
classified by Varghese et al. (1994 and 1989).
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i Below average(scores 81-100) L4 High average (scores 101-115)
M Good (scores116-135) M Very good (scores 136-150)

15% 5% 30%

50%

Fig. 1 : Physical fitness index (PFI) of the respondents

FromTable 2, it was observed that the average and peak
working heart rate values were 104 b. mint and 107 b. min',
respectively during parboiling of ricein conventional method.
The averageresting heart rate val ue of rural women was 76.22
b. min?t (Fig 2). Likewise, the average and peak energy
expenditure values were 7.70 kJ. mint and 8.3 kJ. min™
respectively. Hence, on the basis of working heart rate and
energy expenditure, the physiological workload of parboiling
of rice was categorized as ‘moderately heavy’ (Fig. 3). Singh
and Sarmah (2004) concluded that fetching fuel, fetching of
fodder and storing grainswere heavy activities (125-150 beats
min-1), delivering milk waslight activity (75-100 beats min-1)
and milling of grainsislight to moderately heavy activity (75-
125 beats min-1) depending upon the distance travelled, time
spent, amount of |oad, posture adopted and mode of carrying
load while performing the particular load carrying activity.

Average

Fig. 2: Average and peak working heart rate in parboiling

of rice

Further perusal of Table 2 revealsthat the cardiac strain
index of thefarmwomen was 25.24. The averagetotal cardiac
cost of work (TCCW) and physiological cost of work (PCW)
were observed to be 1482 (beats) and 39.58 (beats/min),
respectively during parboiling activity with conventional tool.
The average rating of perceived exertion (RPE) was 3.2in 5

Average

Average and peak energy expenditure in parboiling
of rice

Fig. 3 :

point modified RPE scale.

Postural analysis:

The postures adopted by the workers while parboiling
of riceis usually standing with forward bending at back (Fig.
4). Analysis of data on postures showed that angle of normal
curve of the respondents was 185° and the angle of deviation
while parboiling with conventional tool was found to be 7°
from the normal curve. Thefarmwomen hasto assumeforward
bending posture for taking out the parboiled rice from the
kadhai which leads to postural discomfort and various
muscul o-skel etal problems.

Farm woman using bamboo basket for parboiling of
rice

M usculo-skeletal problems:

Theincidences of muscul o-skeletal problemsin different
body parts were investigated by using body map. During
parboiling process, the farm women has to stoop forward in
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Table2: Average and peak heart rate, energy expenditure and classification of physiological worlload

Physiological parameters Mean + SD
Working heart rate (beats.min™) Average 104 + 2.55
Peak 107
Energy expenditure (kJ.min™) Average 7.70+2.10
Peak 8.3
Classification of workload Average Moderately heavy
Peak Moderately heavy
Cardiac strain index 25.24
Rating of perceived extension (RPE) 32+0.30
TCCW (bests) Average 1482 + 234.70
PCW (b.min?) Average 39.58+8.25
Environmental parameters
Humidity (%) Average 58.42
Temperature (°C) Average 30.01

standing posture for stirring and removing the parboiled rice
with the help of conventional bamboo basket. As aresult, in
the present study, it was found that about 83 per cent of the
farm women experienced pain in shoulder joint (4.3), lower
back (4.2), upper arm (4.0), hand (3.1), lower arm (3.0), and
wrist (3.0) whichwasexpressed in a5 point scaleranging from
‘very severe’ to ‘very mild’. Moreover, the poor work station
was also responsible for drudgery of the farm women during
parboiling of rice.

Environmental parameter:

The environmental condition of the workplace such as
temperature and humidity plays an important role in the
parboiling activity. The temperature and humidity were
recorded thrice in every 15 minutes during the activity. The
mean temperature was found to be 30.02°C and mean relative
humidity (RH) was observed to be 58.42 per cent during the
month of August -September.

Conclusion:

The foregoing study highlights that the physiological
cost of parboiling of rice was a ‘moderately heavy’ activity
based on average heart rate and energy expenditure values.
Ergonomically designed hand tool along with improved work
station may enhance the work efficiency and comfort of the
farm women. Further, it may reduce the occurrences of
muscul o-skeletal problemsand postural stress of farmwomen.

Acknowledgement:
The authors acknowledge with thanks the financial
assistance received from ICAR, New Delhi.

Authors’ affiliations:

MIRA KALITA AND NASIMA F. ALI, AICRP on Home Science,
Department of Family Resource Management, Faculty of Home Science,
Assam Agricultural University, JORHAT (ASSAM) INDIA

Email: mirakalita72@yahoo.com; nasima.ali7@yahoo.com

B REFERENCES

Saha, P.N. (1996). Respiratory, physical fitness scale on women. In
: Varghese, M.A., Bhatnagar, A. and Saha, P.N. (eds.). Ergonomics
research onwomenin Indiaby SNDT Women’s University, Mumbai,
p. 41.

Singh, S. and Sarmah, P. (2004). Workload analysis of load carrying
activities and their classification, National Institute of Industrial
Engineering, Mumbai, pp. 77-81.

Varghese, M .A., Atreya, N.and Bhatnagar, A. (1989). Studies on
workload and perceived exertion in household works. Deptt. of Family
Resource Management, D.R.S. (U.GC.) Bombay (M.S.)) INDIA.

Varghese, M .A., Saha, P. N. and Atreya, N.(1994).A rapid appraisal
of occupational workload from amodified scal e of perceived exertion.
Ergonomics, 37 (3) : 485-491.

kkhkkkkkhkkkhkkkkikikk*k

Asian J. Home i, 7(2) Dec., 2012 : 403-406 Pilglef HIND INSTITUTE OF SCIENCE AND TECHNOLOGY



