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This present study attempts to measure the energy cost of activities of women from the poor
socio-economic group in India. Women in the age group of 18—40 ye&®&) either working for
incomes or classified as homemakers were randomly selected. Time disposition studies were
conducted by a 24 h observation of their activities on a typical day. Predominant activities were
identified from the activity profiles and standardized for posture and duration. The BMR
(Douglas bag method) and energy cost of the activities (Kofranyi—Michaelis meter) were
measured by indirect calorimetry. The energy consumption during these activities ranged from
294-1251 kJ/min. The tasks were divided into standard, household, childcare, occupational and
other activities. Using the World Health Organization/Food and Agriculture Organization/United
Nations University (1985) criteria, attempts were made to categorize the activities into light,
moderate and heavy. It was significant that except for walking, the standard activities and
occupational work could be classified into the light categer2i2 BMR). Most of the household

and childcare activities except cooking were classified into the moderate to hé&avy @8 BMR).

The energy expenditure of activities did not differ significantly between women with different
occupations. This present study provides an important database on energy costs of activities for
computing energy requirements of women involved in similar activity patterns.

Energy expenditure: Energy cost of activities: Activity profile

It has been recognized that energy requirement scales musi1995). However, the energy cost of occupational and house-
be based on the energy expenditure patterns of populationshold activities have not been measured.

(World Health Organization/Food and Agriculture Organ-  Simultaneously, studies on women in India have helped
ization/United Nations University, 1985; Indian Council inthe understanding of the time-use patterns and the double
of Medical Research, 1989). There are a large number of work burden of women from different urban and rural back-
studies from the Western world and some developing grounds (Batliwala, 1985; Jeffergt al. 1989; Shatrugna
countries on the energy expenditure patterns of both menet al. 1993). However, the energy equivalents of the differ-
and women belonging to different occupational groups ent activities were again not measured; but using the
(Passmore & Durnin, 1955; Food and Agriculture Organiz- factorial method, Batliwala (1985) highlighted the high
ation/World Health Organization, 1973; Deguzmainal. energy cost of fuel, fodder and water collection, which are
1974; Montgomery & Johnson, 1977; Benjareiral. 1982). generally women'’s activities. There is a dearth of informa-
The studies from India have provided data on BMR of tion from India and other underdeveloped countries on the
subjects of different ages and from different physiological actual energy costs of women's activities, both occupational
groups, both from the undernourished population and normaland household. Therefore, the total energy requirements of
subjects (Venkatachalagt al. 1954; Gopalaret al. 1955; women have been largely computed using the factorial
Banerjee, 1962; Dakshayaei al. 1962; Khan & Belvady, method, based on Western reports (World Health Organiza-
1973; Shetty, 1984; McNeilet al. 1987). Dakshayani &  tion/Food and Agriculture Organization/United Nations
Ramanamurthi (1962) from the National Institute of Nutri- University, 1985; Indian Council of Medical Research,
tion, Hyderabad, India investigated the energy expenditure 1989). It is known that conditions of work in the Western
of men working as stone-cutters and agricultural labourers. world, due to mechanization and access to processed foods,
In the case of women, BMR and activity profiles of rural are not comparable with the patterns of work of women in a
agricultural labourers, both preghant and non-pregnant, poor socio-economic group in the underdeveloped world.
have also been reported (Durréh al. 1990; Damayanthi, = The present study was therefore undertaken to describe and
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measure the energy costs of some of the major activities ofKansas City, KA, USA), which was attached to a mouth
women. piece. Before the start of the experiment, the residual air in the
bags was completely removed. The mouth piece was placed
Materials and methods between the lips and the teeth of the subject, the noseclip
fixed, and the subject breathed only through the mouth. The
corrugated tube was then linked to the Douglas bag. The
This present study was carried out in a large urban slum three-way stop cock was opened to let in the expired air,
called Addagutta, located in the busiest part of Hyderabad, after which the subject was acclimatized and the pulse rate
the capital city of the region of Andhra Pradesh, India. The stabilized. The expired air sample was then collected for
total population of the slum waz 25000. The residents 10 min while the pulse rate was monitored at 3 min intervals.
belonged to a poor socio-economic group and had migratedThe volume of the collected expired air was measured by
to this area in the 1970s, and worked mostly in the unorgan- passing it through a Drygas meter (American Metre Divi-
ized sector. Men were largely rickshaw pullers, autodrivers, sion model DTM-325, Singer, USA). The temperature of the
vegetable vendors, construction workers, salesmen, railwaygas and the barometric pressure were also recorded for
gangmen etc. Most of the women were daily-wage earners,making the necessary adjustments of volumes to standard
or home-based workers like vegetable vendors, beedi-temperature and pressure (dry). A small sample of the
makers, small shop vendors, tailors etc. A large number expired air was collected separately in a rubber bladder
were homemakers. for O, analysis using a paramagnetic, @nalyser (Type
OA-272, Sybron Corp., Servomex International Limited,
Study group Crowborough, East Sussex, UK).
A careful census of all the households was carried out for 1 N€ analyser was calibrated using-fiee N, (IOLAR,
another study (Shatrugret al. 1093). Women involved in  !"dian Oxygen Ltd, Madras, India), atmospheric air and
home-based occupations and those who worked for incomes?® starldard gas mixture. The net discrepancies were within
were enumerated and others who did not earn incomes— 08 % during the period of study. BMR was calculated
(homemakers) were also identified. For the purposes of USiNg Weir's formula (1949):
the study, sixty-six women involved in home-based occupa- BMR (kJ/min)=VE x O, x 5/0239,
tions like beedi-makingn 36) and tailoring 1§ 30) and
thirty-two women who were homemakers were randomly
selected. Informed and written consent was obtained from
each of the subjects. The study had received the prior
approval of the Ethics Committee of National Institute of
Nutrition, Hyderabad, India. Details of subjects’ ages, Measurements of the energy cost of activities
marital status and family sizes were collected. Anthropo-
metric measurements including height and weight were
measured using standard procedures.

Study area

where VE is the expired air volume/min corrected to
standard temperature and pressure (dry) andifthe
(expired- inspired) G concentration/100.

For the purposes of carrying out measurements based on the
observations, the details of each of the typical activities,
such as postures, durations etc. were determined. Descrip-
. tions of typical activities for which measurements were
Activity patterns obtained are listed in the Appendix. The energy costs of

Two teams of trained investigators recorded the various these activities were measured by open-circuit indirect
activities of the selected women by observing them during calorimetry. The expired air sample from the subject per-
the waking hours on a typical day. The predominant activi- forming each activity was collected in a rubber bladder

ties were identified for purposes of measurement of the USiNg @ Kofranyi—Michaelis respirometer (Vitegt al
energy equivalents. 1971). The Q content of the expired air was analysed by

using a Servomex Qanalyser (Sybron Corp.). In all the
Measurement of basal metabolic rate measurements, a 3 min acclimatization period preceded the
actual collection of expired air and the time over which
The subjects were informed about the experiment 1 d beforethe sample was collected varied from 4-10min, except
the measurement. They were collected from their homes atcooking, for which the duration was 15-20 min. Measure-
05.00 hours and transported to the laboratdBkin away, ment of an activity was carried out only if it had been
without causing discomfort of any kind. On arrival, they identified during the day of observation.
were asked to rest on a bed in a well-ventilated room for at
least 1h.

Before the start of the experiment, the subject was familiar-
ized with the noseclip, the mouth piece and the other Mean values and standard deviations are shown. CV were
apparatus in the room. The expired air was collected from calculated for energy cost values. Significance of differ-
the subject by the Douglas bag method (Douglas, 1911). ences between means was calculated by ANOVA.

These are vinyl bags of 100 litre capacity. A large-calibre
flexible rubber hoselB m in length emerged from the top of
the bag and was fixed to a wide bore heavy three-way stop
cock. The stop cock was connected via a length of corru- The mean age and family size of the study group wer8 29
gated tubing to a respiratory valve system (Hans Rudolf, (SD 538) years and @ (sp 1[09) persons respectively and

Statistical methods

Results
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Table 1. Anthropometric measurements of women of different occupations
(Mean values and standard deviations)

Homemakers Beedi-makers Tailors Overall
Mean SD Mean SD Mean SD Mean SD
n 32 36 30 98
Height (m) 11490 00510 1300 00670 1520 000620 1504 00608
Weight (kg) 4210° 725 4217° 7[99 4710° 8160 436 814

aPMean values within a row with unlike superscripts were significantly different.

they were not different in the three occupational groups. consumed the least amount of energy among the whole
Table 1 presents anthropometric measurements of womerrange of activities (34-343 kJ/min). It was noteworthy
belonging to three occupations. that except for cooking, all of the household activities and
The overall mean height wad8D4 (p 00608) m and two of the childcare activities required more thal®akJ/
mean weight of the group was @B3(sp 8[14) kg. Although min. The occupational activities carried out in a sitting
there were no differences in the heights across the occupajosture consumed less energy than most of the household
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tions, women tailors had a higher body weight@{sp and childcare activities. The values expressed in terms of
860) kg when compared with the beedi-makers and home- kJ/kg per min followed the same trend. The CV was 12—-24 %
makers (427 (sp 799) kgv. 420 (sp 725) kg (P < 0[05). (mean CV 20 %). Excluding bathing the child, the number

Table 2 provides a list of seventeen activities grouped of women who participated in the other childcare activities
into the following categories: standard, household, childcare was less than twenty-seven. The mean age and weight of the
and occupational activities. The mean energy equivalents ofchildren were 244p 14) months and 86 (sp 132) kg. It
these activities expressed as kJ/min, kJ/kg body weight perwas surprising that standing holding the child consumed
min. Range and CV are also indicated. The mean energyless energy than sitting with the child in the present study
costs of these activities ranged frorB2 to 1251 kJ/min (486 v. 531 kJ/min). The reasons for this are stated in the
(0066—-0288 kJ/kg per min). description given in the Appendix: the child was usually

Standard activities such as lying, sitting and standing playful and active when it sat on the mother’s lap during the

Table 2. List of activities identified from activity profile and energy cost of each activity*
(Mean values and standard deviations)

Energy cost (kJ/min) Energy cost (kJ/kg per min)
No. of Range of energy costs

Activity observations Mean sD CV (%) Mean SD CV (%) (kJ/kg per min)
Standard

Lying 98 2940 00405 14 0066 00008 13 0[042-0[096

Sitting 98 30150 01468 15 0075 0012 17 0071-0075

Standing 98 3430 11196 35 0079 0016 21 0075-0079

Walking 85 8(160 1698 21 0188 0025 13 0108-0268
Household

Cooking 57 5370 1087 19 0125 00020 17 0[067-00179

Scouring vessels 67 71480 1B50 21 067 0033 20 0[096—-0280

Arranging vessels 44 90120 1835 17 0205 0029 14 0[105-0[259

and folding beds

Sweeping 74 9370 01470 21 0217 0038 17 00125-01292

Washing clothes 74 10210 2050 20 0238 0050 21 0(125-0[376

Water-fetching 51 12[008 2[430 20 0280 0054 19 00142-0376

Mopping 69 12810 2810 20 01288 0046 16 0201-0[430
Childcare

Standing holding child 9 4860 0870 19 0005 0m17 16 0075-00138

Sitting with child 7 5314 10104 21 0138 0033 24 0[096-0[188

Bathing the child 27 7866 1628 21 0rss 0033 18 00125-0243

Walking holding child 11 91188 157 19 0213 0025 12 0(163-2615
Occupational

Beedi-making 34 41393 0669 15 0092 0013 14 0067-0121

Sewing 25 5899 1280 22 0125 0017 13 0[096-00167
Mean CV (%) 23 20

*For details of procedures see p. 498.
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Table 3. Energy expenditure during each activity in terms of BMR multiples and their classification using World
Health Organization/Food and Agriculture Organization/United Nations University (1985) criteria*

(Mean values and standard deviations)

Energy cost (kJ/min)

No. of Energy cost
Activity observations Mean SD CV (%) BMR factort
Very light (< 17 BMR)
Lying 98 100 100
Sitting 98 106 009 88 1220
Standing 98 114 oa2 108 150
Beedi-making 34 180 o4 200 -
Standing holding child 9 163 0[30 184 -
Light (1Z-22 BMR)
Sitting with child 7 190 0030 160 -
Cooking 57 107 0039 2000 180
Sewing 25 207 0144 - -
Moderate (22-2[8 BMR)
Scouring vessels 67 283 048 190 -
Bathing the child 27 267 0B1 190 -
Heavy (> 28 BMR)
Walking 85 280 oaz2 48 340
Arranging vessels and folding beds 44 307 0[5 150 -
Walking holding the child 11 318 064 200 -
Sweeping 74 320 0B2 194 300
Washing clothes 74 350 066 190 300
Water-fetching 51 4110 089 2200 -
Mopping 69 425 oa7 180 -
Mean CV (%) 158

*For details of procedures see p. 498.
T World Health Organization/Food and Agriculture Organization/United Nations University (1985).

sample collection thus requiring more energy when com- the homemakers category for which the energy equivalent
pared with the energy expenditure during the activity of was significantly lower when compared with the beedi-
standing and holding the child. makers and tailorsR(< 0[05).

Mean energy expenditures expressed in terms of BMR
factors are given in Table 3. They have been further divided
into very light (< 17 BMR), light (17-22 BMR), moder-
ate (22—-28 BMR) and heavy ¥ 2[8 BMR), based on the  This present study provides valuable information on the
World Health Organization/Food and Agriculture Organiz- energy expenditure values of different household, childcare
ation/United Nations University (1985) criteria of classify- and some occupational activities of urban poor women from
ing occupational activities. Most of the standard activities India. It also generates a database, which may be used to
could be classified into the very light:(1(7 BMR) category, compute the energy requirements of women from similar
the household activities into the heawy 218 BMR) category backgrounds when their time-use patterns are available.

Discussion

and childcare activities into the moderatd2228 BMR) The mean weight and height of the study group were
category. It was of note that the occupational activities, i.e. 438 kg and 18304 m, which were similar to the reported
beedi-making and tailoring were either very lighif BMR) values for urban poor Indian women from ten states of

or light (207 BMR). Mopping was the heaviest among all India (National Nutrition Monitoring Bureau, 1994). Women
the activities measured requiring aroun@sBMR energy tailors, however, were better nourished (mean weigffl Kg,
equivalents. Walking holding the child was the heaviest height 152 m) (Table 1) when compared with the rest of the
among the childcare activities [ BMR). The energy  study group. The energy costs of standard activities includ-
expenditure values in terms of BMR factors reported in the ing BMR were comparable with the published values from
World Health Organization/Food and Agriculture Organ- India (Durninet al. 1990; Piers & Shetty, 1993; Damayanthi,
ization/United Nations University (1985) report are given 1995). When the BMR factors were calculated, the results of
for comparison. The CV decreased substantially when thethe energy equivalents for the standard activities such as
energy cost values were expressed in terms of BMR factors.sitting and standing in this present study appear to be lower
The impact of long hours of women’s work at the occu- when compared with World Health Organization/Food and
pation on the energy cost of different activities is given in Agriculture Organization/United Nations University (1985)
Table 4 (kJ/min and BMR factors). There were no differ- reported values. As stated earlier, these activities were
ences in the energy equivalents for each of the activities in measured when the subject was fasting.
the three occupational groups except for water-fetching in ~ Most of the available studies provide data on energy cost
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Table 4. Energy cost of activities of women of different occupations*
(Mean values)

Homemakers Beedi-makers Tailors
No. of Energy cost BMR No. of Energy cost BMR No. of Energy cost BMR

Activities observations (kJ/min) factor  observations (kJ/min) factor observations (kJ/min) factor
Standard

Lying 32 292 100 36 289 100 30 297 100

Sitting 32 309 106 36 309 106 30 3018 109

Standing 32 331 113 36 326 1as 30 331 113

Walking 29 787 267 34 8120 282 22 862 290
Household

Cooking 19 5013 187 27 5056 105 11 6140 223

Scouring vessels 24 728 2044 31 787 239 12 787 282

Arranging vessels and 15 9016 301 19 883 307 10 9B4 3a7

folding beds

Sweeping 26 916 309 32 925 322 16 987 335

Washing clothes 26 1o0a2 343 32 iomav 3054 16 10142 3082

Water-fetching 20 1129 31762 20 12[47 40° 11 12(38 407°

Mopping 26 1188 3090 30 1284 4[49 16 1314 4140
Occupational

Beedi-making - - 34 4[35 150 - -

Sewing - - - - 25 6015 207

abMean values within a row with unlike superscript letters were significantly different (P < 0[05).
*For details of procedures see p. 498.

of sports, occupational and recreational activities (Williams, work patterns and differing methodologies. The number of
1976; Williamet al. 1981; Boucharet al. 1983). Published  activities and the sample size of the present study were much
studies from developing countries provide information on larger when compared with the available published work.
the energy cost of agricultural activities and a few house- It was observed that most of the household activities
hold and standard activities (Banerjeeal. 1971; Deguz- except scouring vessels and cooking may be classified into
manet al. 1974; Montgomery & Johnson, 1977; Benjamin the heavy category based on World Health Organization/
et al. 1982). Passmore & Durnin (1955) as long ago as 1955 Food and Agriculture Organization/United Nations Univer-
published data on the energy expenditure of householdsity (1985) classification (Table 3); however, the Guatemalan
activities from the Western world. World Health Organiz- study, using the Food and Agriculture Organization/World
ation/Food and Agriculture Organization/United Nations Health Organization (1973) classification suggested that
University (1985) and Ainsworthet al. (1993) collated household activities lie between sedentary and moderate
data from published studies on the energy cost of activities (Benjaminet al. 1982).
including sports, recreation, occupation and home-based When the results of this present study were compared
activities etc. in terms of BMR and metabolic equivalent with the compendium of Ainsworttet al (1993) it was
units. These included both measured and derived valuesfound that the values of the present study were in the range
Ainsworthet al. (1993) arrived at a compendium which is a of the values coded for home activities of the compendium
unique coding system that classifies the energy cost of (range of present study values wer8-1425 BMR v. 15—
physical activities by grouping them based on their type 5B metabolic equivalents of the compendium). The differ-
and intensity for uniform use in clinical settings, physical ences could be accounted for by the differences in grouping
activity research and education. of the activities (e.g. energy expenditure for bathing the
It is interesting to note that the present study reports the child was 267 BMR in the present study, whereas it wé® 3
results of energy expenditure of a large number of activities metabolic equivalents for childcare in the compendium
unigue to the work patterns in India and classified under which included feeding and lifting the child along with
housework and childcare. In the case of a few activities bathing the child).
reported here, it was found that there were no differences The CV decreased significantly when the energy cost
between the values of this study when compared with other values were expressed as kJ/kg body weight per min rather
studies from developing countries (Banerjeeal. 1971; than kJ/min (Table 2). When energy expenditure costs of
Deguzmanet al. 1974; Montgomery & Johnson, 1977; activities were expressed as BMR units, the variation further
Benjaminet al. 1982). It was discovered that a few pre- decreased (CV 15 %) (Table 3).
dominant activities measured in this study corresponded The occupational status of the women did not affect the
to the description of activities from a Guatemalan study, energy expended on the various activities both in terms of
where women did not have access to mechanical appliancekJ/min and BMR units, except in the case of water-fetching,
at home (Benjamiret al. 1982). Differences in the remain- where homemakers spent less energy in terms of BMR units
der may be explained by the small sample sizes, different than the other two group®  0[05). However, homemakers
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appear to spend less energy in terms of kJ/min when Food and Agriculture Organization/World Health Organization
compared with beedi-makers and tailors in most of the (1973) Report of a Joint Expert Consultation. Energy and
instances, though the differences are not significant. The Protein Requirements. World Health Organization Technical

4-6h occupational work squatting on the floor appears to _ Report Seriesio. 524. Geneva: WHO.
reduce the efficiency of beedi-makers and tailors while GoPalan C, Srikantia SG & Venakatachalam PS (1955) Body

. . L composition and basal metabolism of normal subjehtsirnal
performing the heavy household and childcare activities in Applied Physiologg, 142—144.

the upright posture. Indian Council of Medical Research (1988gport of the Expert
Therefore, this study generates a database for energy cost Group: Nutrient Requirements and Recommended Dietary

of activities of women from the low socio-economic group  Allowances for IndiansNew Delhi: ICMR.

of three occupational groups from urban India. It may be Jeffery P, Jeffery R & Lyon A (1989)abour Pains and Labour

utilized to calculate the energy expenditures and arrive at Power. Women Child Bearing in Indid&New Delhi: Manohar

energy requirements of women. However, similar studies in  Publishers.

the other occupational groups need to be carried out. Khan L & Belvady B (1973) Basal metabolism in pregnant and
nursing women and childremdian Journal of Medical Research
61, 1-8.
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2. Walking Each subject was required to walk at her 10. Bathing and dressing the child There were twenty-
normal pace (this was confirmed from the observation seven women with small children and this activity was
notes) during the period of sample collection. measured in all of them. However, the other childcare
3. Sweeping This activity was carried out with the sub- activities were measured in a smaller number of women.
ject walking forward holding a broom in a partially flexed Women carried the warm water to the bathroom, mixed it
posture. The broom was abouB®n long and the subject with the cold water to the required temperature, undressed
was required to sweep the floor, uniformly sprinkled with and bathed the child with soap and water. After this, the
sawdust. child was dried with the towel, led out of the bathroom and
4. Mopping the floor This activity was carried out with  dressed. At the same time, mothers completed the chore of
the help of a wet rag of standard size. The women moved dabbing some powder on the child’s face, combing the hair
backwards on their haunches as they mopped a standarénd applying a red spot on the forehead in the case of a girl.
area, and the sample of expired air was collected only for The postures in which this activity was carried out required
5min. the women to move around as they bent forward most of the
5. Scouring vessels Sitting on a small stool, the women time.

were required to bend forward as they scoured and washedl1. Sitting, holding the child Seven women, whose
their pots, pans, plates, tumblers, spoons etc. activity profiles included this activity were considered
6. Washing clothes The first part of this activity was  for this measurement. Women were required to hold the
largely carried out in a sitting and flexed posture. Subjects child on their laps and the expired air was collected. The
washed six to eight garments belonging to their family. The child was awake and active with vigorous movements, and
activity included applying soap, scrubbing the cloth against the mother had to exert herself to control the child on her
the floor with vigorous movements, followed by rinsing lap.

each garment twice in a bucket of water. The clothes were 12. Standing, holding the child Women were asked to
then squeezed dry by wringing them. The rinsing and hold the child during the sample collection. The child was
wringing were done in a standing and bent posture. held comfortably against the shoulder of the mother and
7. Water-fetching Women carried the empty pot to the facing the opposite direction. Usually the children did not
common public tap about 10 m away and waited in a queue move as the sample of expired air was collected.

for about 30—60 s, while the pot was being filled, and carried 13. Walking with the child In this particular activity,

it back to their homes on their hips. The water was poured women walked at their usual pace carrying the children on
out into a storage drum in the kitchen and the empty pot their hips.

carried back to the tap. Women collected three to four pots 14. Beedi-making The subjects sat on the floor, with the
of water during the time necessary for sample collection. tobacco, the leaves and the thread arranged on a tray. A
8. Cooking This activity was usually carried out in a pinch of tobacco was first placed in the leaf, and it was
sitting posture in front of a stove. The activities included: rolled into a 30—40 mm long conical shaped beedi. The
measuring out the rice into a large vessel, washing it two or narrow end was tied with a piece of thread to prevent the
three times, draining the water, and placing the vessel on thetobacco from slipping out, and the other end tucked in with
stove after adding the measured amount of water. As womenthe tip of the finger. The normal rate of rolling the beedies
watched the rice boil, they cut and washed vegetables, cleanedvas usually 4—5 per min. All the women worked at this pace
the area, and threw the peels in the dustbin. They had to stirduring the sample collection.

the boiling rice five to six times before it was cooked. 15. Sewing Women tailors sat on small stools (about 1 m
Postures during this activity involved sitting on the floor, in height) in front of their sewing machines. They worked
rising from the floor and walking around the kitchen at least with their feet on a pedal, controlling the speed of the
twice. The women were not disturbed during this activity, so machine with the physical force that they applied on the
the duration of the sample collection was determined by the pedal. Women sewed their customer’s garments while
cooking time of the rice, which was usually 15—20 min. the sample of expired air was collected. In a sub-sample
9. Arranging the utensils and clearing the bedsrhe sub- of three women the results were confirmed by the collection
ject was required to arrange the washed kitchen utensils suctof the expired air for the whole duration of stitching a
as plates, glasses, cups and spoons on a rack, placing them iblouse.

two rows. The rack was®m from the ground. In addition, The BMR and the energy cost of sitting and standing were
the children’s bedding was cleared, the blankets and sheetsneasured in the fasting state. All the other measurements
folded and put away on a rack 1 m from the ground. This were carried out in the postprandial state. Based on the
work involved walking around in a room, bending, standing observational pattern, about sixteen measurements were
and reaching out to place the things on the rack. thus carried out in the majority of the women.

© Nutrition Society 2000

ssa.d Ansseniun abpriquied Aq auljuo paysiignd S€9000005 L LL000S/ZLOL 0L/Bio 10p//:sdny


https://doi.org/10.1017/S0007114500000635

