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Abstract

Twenty-eight studies that measured the energy costs of several
common activities of children were found through an extensive
literature search and personal communications. The charac-
teristics of the children, the method used to measu: 3 energy
expenditure and the energy costs of the activitics fi 371 each
study are presented in summary tables. The children’s baszl
metabolic rate (BMR) and the energy cost of z:tivilies per kg
or as multiples of BEMR (X BMR) were calcultated to present the
data uniformly. The activities were classified in ien calegories.
In most age groups there is no information about the enargy
cost of household work, agricultural chores, other common
tasks, and many sports or games, especially for girls. Although
the methodology varied between studies and the activities
were not standardized, the: data suggest that when enercy
costs are expressed as X BMR: (a) they are similar for boys 2~d
girls, (b) there are no age-related differences in sedsnizry
activities, (c) the cost of walking and moving around increzses
from preschool years to mid-adolescence, and (d) energy cos's
from 15 years onwards are similar to those of adulls. The use
of energy costs of adults per kg of body weight to czlculate
energy costs of children leads to errors which increase with
decreasing age. Suggestions are made to estimate the energy
costs of children based on their known or calculated BMR and
from similar activities of adults expressed as fractional multi-
ples of BMR. Additional investigations are necessary t{o
confirm whether there are differences related to racizal, geo-
graphic and socioeconomic conditions.
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1. Introduction

The latest Consultation of international experts, convened to
assess energy and protein requirements, agreed that the energy
intake from food must allow a level of physical activity consistent
with long-term good health, adequate growth in children, and the
performance of economically necessary and socially desirable
physical activity (FAO/WHO/UNU, 1285). The Consultation also
concluded that energy needs are determined mainly by energy
expenditure. Thus, they recommended a factorial approach to
estimate the mean daily needs for dietary energy.

The factorial approach involves the summation of the energy
expended during the periods that a person — or rather, a type of
person — is sleeping and resting or engaged in occupational,
discretional or maintenance physical activities, plus the energy
needed for tissue accretion in growing children. This requires two
sets of data: (a) the time allocated to the various activities, and
(b) the energy cost of those activities. The latter was expressed
as multiples of the basal metabolic rate (X BMR), as this ac-
counted for inler-individual variations related 1o age, sex, size,
body composition, physiological conditions and climate or
genetic factors that might influence energy expenditure. A set of
formulas was agreed upon to estimate BMR from age, sex and
body weight (SCHOFIELD et al, 1985).

The mean energy requirements of adults were calculated in
this manner. The same approach was followed for children older
than 10 years, with the addition of energy needs associated with
normal growth. Their energy needs for activity were estimated
from the scarce information available and assumptions made on
the time spent in those activities and their energy cost. Many of
the estimates of energy expenditure were derived from the energy
cost of activities performed by adults, expressed by unit of body
weight. The validity of such estimates of energy costs is question-
able (ToRuN, 1983; TORUN et al, 1983; MENDOZA and TORUN,
unpublished data), and the accurary of the estimates of energy
requirements for 6- to 16-year-old children has recently been
challenged (SPURR and REINA, 1989).

Factorial calculations were not done for younger children.
Although much information was available on the BMR at all ages
(DURNIN, 1981), the lack of information allowing to specify a
desirable level of activity for young children, the scant information
on the energy cost of that activity, and the variability in the energy
needs for growth made it necessary 10 base the energy require-
meni{s on data from dietary energy intakes (FAQO/WHOQ/UNU,
1985).

This paper summarizes most of the information currently avail-
able on the energy cost of activities commonly performed by
children. Activities assessed under exercise laboralory con-
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2.1.

ditions, such as pedalling on an ergometer or walking on a
treadmill with a fixed workload and constant speed, were not
considered because they do not reflect the way in which children
act and perform in everyday life.

. Methodological considerations

The activities for which energy costs have been published, un-
published data from the Philippines, kindly provided by M.P.
Guzman, and additional information from our group (MeENDOZA
and TORUN, unpublished), were compiled in eight Tebles. Dzata
were not included if the methodology involved was judged
inappropriate and highly subjective, such as the use of eneargy
costs of activities performed by adults to calculate energy cos:s
of children’s activities vaguely categorized by teachers or parenis
as being more or less energy-demanding.

To determine the energy cost of activities, most studies used
open-circuit indirect calorimetry with portable respirometers cf
the Kofranyi-Michaelis (KM) type (MULLER and FRANZ, 1952), ¢
collection of exhaled gas in a Douglas bag or latex balloon; t*
latter are all referred to as "Douglas bag” in the Tables. Mcuit-
pieces and nose-clips were used in some studies and respiratory
masks with small valves in others. Some investigators used a
ventilated hood (DUGGAN and MILNER, 1986a, b) or closed-circuit
indirect calorimetry (TAYLOR et al., 1951; M~HADEVA et al., 1853) for
resting or sitting activities, an indirect calorimetry chamber where
CO, production was measured (TAYLOR et al, 19482, b, 1949,
1951), heart-rate monitoring with individual heart rate to oxygen
consumption calibrations (GANDRA and BRADFIELD, 1971;
BRADFIELD et al, 1971a, b) or an integrating motor pneumotacho-
graph (MCNAUGHTON and CAHN, 1970).

Several researchers did not describe whether the respiratory
quotient was measured, and they did not explain the manner in
which the volumes of oxygen uptake or energy expenditure were
calculated. Most publications describe the technique or equip-
ment used to measure gas volume and composition, but few
indicate whether the equipment was checked, standardized or
calibrated periodically. Unless errors were clearly evident, it was
assumed that the measurements end calculations were dong
correctly.

Age and sex
The children were categorized as follows:

1. Boys and girls of preschool age (1.5-6 yezrs)
2. Boys of school age (7-12 years)
3. Girls of school age (7-12 years)
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2.3.

2.4,

2.5,

2.6.

Boys in early adolescence (13-14 years)

Boys in mid-adolescence (15-16 years)

Boys in late adolescence (17-19 years)

Girls in early and mid-adolescence (13-16 years)
Girls in late adolescence (17-19 years)

RN A

The small number of studies in adolescent girls did not allow
subclassifying them in three groups.

Number of children and measurements

These are given in the Tables when the information was available
and when it was clearly stated whether measurements of energy
costs were done once or more than once in the same child.

Weight, BMR and energy costs

These are shown In the Tables as given by the investigators in
each study, or calculated as described below. When available,
standard deviations and ranges were included. An asterisk (*) in
the Tables indicates values calculated from published data. Other
symbols indicate BMRs calculated with the formulas of Schofield
et al. (%), and body weights estimated from NCHS standards (&).

Social, nutritional, national and ethnic characteristics

When available, they were included in the Tables. When the
information was assumed, a question mark (?) was placed next
to the presumed characteristic.

Description of activities

These were grouped in categories based on the description given
by the authors or the expected level of energy expenditure. For
example, sitting at ease, sitttng and reading, and sitting and
writing were considered as a single group of activilies, as were
activities performed while standing with changes in position but
littie body displacement.

Calculations and assumptions

Data have been published in a variety of manners, and some do
not provide all methodological details or ancillary information. In
order to organize the data in a uniform manner permitting analy-
sis and comparison, the following calculations, transformations
or assumptions were made in some instances:

1. Energy costs were expressed or calculated as kcal/min. When
only the oxygen uptake was given by the investigators, energy
expenditure was calculated assuming an equivalence of
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4.82 kcal/L. oxygen, STPD, for sedentary and light activities, and
4.92 keal/L oxygen, STPD, for heavier activities.

2. When BMR was not measured, it was calculated using the
formulas proposed by SCHOFIELD et al. (1985). When this involved
combining data for boys and girls, weighted means wer2 used
applying the formulas for both sexes. Multiples of BMR (X BNMR)
were calculated from those figures.

3. When body weights were not given and could not be czl-
culated from other data in the publication, but informzation wes
available on the children's nutritional status (e.g., "healthy, well-
nourished"”, or “between the 50th and 75th percentile of weight-
for-age"), it was assumed that the mean weight for the group was
the corresponding percentile (or median for “well-nourished™) in
the U.S. NCHS tables of weight-for-age and sex adopted by WHO
(1983).

4. When individual energy expenditures were not given per unit
of body weight, the mean of the experimental group's body weight
was used to estimate cal/kg/min and muitiples of BMR.

5. Activities not properly described were assigned to ce'2cories
of presumably similar activities. For example, "walking™ v. - - con-
sidered as "“walking &t free velocity on level ground”, while - ctivi-
ties after school”, in “school playground” and “gams:. were
calegorized as “leisure or play with low or moderate physical
activity.

. Results

Tables 1 to 8 show the energy cost of activities for boys and girls
of different age groups, from each study. The footnotes in Tzblg 1
explain the symbols and abbreviations common to all Tebles. Tie
names of the authors and year of publication of the numerical
references shown in the first column, are listed in Table 9. Th2
full bibliographic references appear in alphabetical order at the
end of this paper.

Based on their characteristics and the circumstances of their
performance, activities were classified in the following categories:

lying down awake, resting or studying

sitting quietly, reading, writing, playing

standing quietly or with little movement

standing and moving moderately

walking at free velocity on level ground

walking faster than usual, or uphill, or carrying a load
at school (classroom activities and recess) or sedentary
and light work
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4.1.

4.2.

— light and moderale household work
— leisure time and play of low or moderate physical intensity
— running, exercise and sports

Within each category, Tables 1 to 8 show the data from develop-
ing countries followed by those from industrialized countries, and
data from rural environments followed by those in urban settings.

Table 10 combines and summarizes the results of the studies
described in Tables 1-8 for each age-and-sex group. It shows
whether the research was done in developing or industrialized
countries, the number of studies done with each type of activity,
the number of children in each study and the range of the mean
body weights in the various studies, The energy cost of each type
of activily was computed as the mean of all studies performed,
weighted by the number of children in each study. When the
number of children was not given in a study, the energy cost was
calculated as the arithmetic mean (i.e., non-weighted) of all
studies. The range of the mean values in the different studies is
also shown.

Discussion

Information gaps

There is still very little information on the energy cost of non-rest-
ing activities periormed by children. In some age and sex groups
there is an absolute lack of knowledge about activities that make
an important contribution to the total daily energy expenditure.
These include household work commonly done by school-age
and adolescent children in many societies, agricultural chores
and other tasks frequently executed by children in rural areas of
developing countries, and many sports and games that children
play. In general, there is even less information about girls than

boys.

Geographic or racial differences

The data summarized in Table 10 are similar in developing and
industrialized countries when expressed per unit of body weight
(cal’kg/min). But when they are expressed as muitiples of BMR,
there is a tendency for the energy cost of non-sedentary activities
of 7- to 16-year-old children to be higher in industrialized than in
developing countries. Where data were available for similar activi-
ties in both developing and industrialized countries, the mean
energy costs (X BMR) were higher among the latter in 7 of
9 instances (Wilcoxon's rank test: p <0.05). This, however, should
be viewed with caution because of differences in methodology,
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TABLE 13  EMERGY COST OF ACTIVITIES OF PRESCHQOL-AGED BOYS AMD GIRLS (1.5 - & YEARS)

Gvl

I
| mef [sex|
| wo. |

'.....l...l.......l...-

ERIAE NN
| F 1 &

...-.I.-.I.......l.-..

1.5 - | N

M1 - | W

|Countey or | | | | | | | Energy coat |
| reglon, |SES| Activity | Methodology | n | Weight | BMR |sessseenenrescrenacrecscsnrecansenanss|
| rew, o0y || | | | ) | kcalymin | keal/min | cal/kg/min | X owg |
I -------- -—-|---I----~----------o-------- ------------------ I ------------------------ I--------I --------- ---l--.---..----[----..---.--I-.------.---I----- ------- I
LYING DOVN, RESTING
| | | mR, Lying down, several times through- | | 35 in | 1.2 2 3.7 | | * | « |
| Kenya | L | out the day, | ventilated hood | 20 | | 048 | 0.5% |45.3z6.7) 106 |
[ O - T | | |children|¢8.0 - 16,0)| | | | |
I -------- ...I.--'...................-.. .................... I ........................ l ........ | ............ I ------------ | ------------ | ------------ I ------------ I
| | | | [ 3540 | 11,22 3.7 | | L | LI
| = | = | post-prandisl, lying down | = " |20 | | o048 | 056 [50.2:18.2] 1.7 |
| | | | |children|(8.0 = 16.0)] ] | | |
[+=nnenn L P L L LTI PP RO [reemrrammnrennaranaans [reeenan Jomemmnnnnann [-emmmmnerenn |seeeassancas|sersanceseen|sancsnecanns]|
I I I I I | f | ¢ | *
| xenya | L | RMR, lying, several times of day | " " I 0.2 | o048 | 0.5 | 45.4 2 5.9 | .06 |
| e, 0 | | | | J¢6.1 - 16.8)] | | | |
l ----------- l---l -------- --.---.-..-...-..-........‘...-.-.'.....-.-.... ....... .....I-.......l...........-|...........-l..-..-.--.--I------..----| ------------ l
| I I | ! I I I ! |
| Guatemala | L | Lying auske, resting or pleying fn bed |  Douglas bag | 31 0n | M2 1,4 043 | 049 | #4125 | 1.16 |
lvo | | | | 23 ch. | I | I [ |
I---.-..----I.--I.....-...............-.... ..... R I ........................ I..-.....I-..........-l-...........I.......-...-|.-...-..----I ----- ..-----I
SITTIRKG
| ([ | | | I ! | I I
| Guatemsla | L | Sitting quietly |  Douglas bap | 65in | 15,2214 043 | 053 | 4726 | 2 |
lvo | | | | 19 ch. | I | | I I
---------l.--.-------I-.-l-...a..---.------. ----- teessessemonasasasn I ........................ I..-.....I-..........-I.........-..l....----.-—-l------. ----- l ------------ I
WALKING, FREE VELOCITY, LEVEL GROUND

| I I | | ! I | | I
| Guatemals | L ]| Walking, level grownd, their own pace |  Douglas bag |52in | 19,28 1.4 | 0.3 | o0.88 | 7826 | 2.05 |
v, o | | | | 8ch | ! I I I I
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(sue/cont, Table 1)

| I I [Contry or | | I I | | | Energy cost |
| Ret |Sex| Age |Nut.| Ethnic | reglon, |SES| Activity | Methodology | n | weight | BMR  |-eeeeceeee sesserremmrrsnscecasisiatans|
I No. | | ¥ st. | grew | nu, 070 | ] | | | ) | keal/min | kesl/min | eal/kg/min | X BMR |
R P D Ll Lt RLTT Y CEEPRRPRERY FEN PYPSSRITS L e b A S SRR R SR B [L LT rr e ] LOTT TS T e R [-eseeseneenc)
VALKING UPHILL
| | 12.600.7] | Haysn, | | | | | | | | | [
| 3 [ m|ev.5« | n | white, | Guatematls | L | Malking, uphiil, constant pece | bouglas bag | 136 in | .22 0.4 ] 0.43 | 1.12 | 9o8s % | 2.58 |
I lrl& | mixed | v, 0 | | | | 23 ch.| I I | ! I
[-eeea|ennfermerecfenas]esearamacen [omnee B L [ e T T e eSS SRR R ] Lo T T LTINS PO T T L P |
ASCENDING AND DESCENDIMG RAMPE AND STAIRS
| | 12.600.7] | wayen, | I | | | | | I | I
| ™ [ m|tt.5 = | 0 | shite, | Guatemala | L | Ascending and descending remps | . = |4 In 112234 ] 043 | 098 | B8Te7 | 229 |
boolrle 1 | mixd | w0 | | | | 7eh | | I I | I
Jommen [oe]ronence]onen]enaanan eove|snsesamcuns|ene|aansenmsetenmrnnaenaanans s me s aE T |-=e-- s sens G e [oenee- B T Er e S Ty O
| . I I i | 3% 1n | I I I I |
| » 1= = |~ - | = ]| clirbing stairs I “- . | Seha [ 112216 043 | 106 | ®%al | 247 |
T T B R P [oenen- ceresfeas]rarecnaces SRR PR R R LT T T T weveres|ersscnc]ennenanne T L UT e CEPTERSREES [o=en-n ) EXTTT ey |

footnotes for Tables } - 8:

$ Sexi W e male, F = female, Nutritional status: N = pormal, U = underweight, O = obese. Country and region: R = rural, U = urben,
L = lower, M = middle, U = upper. n = nurber of tests or children, 8MR » basal metabolic rate.

¢ Calculated by B. Toron from suthors' datas.

RIDING TRICYCLE INDOORS, SLOWLY

| [ [ | (I { | | | I
| = Iw| 3.5 | N | meysn | Guatemals | L | Riding tricycle, Indoors, slowly | Douglas beg | Win | 1.2 | 0.43 |
(I | lvwo | | | I% chitd | I I
I-----I---I--.--.-l----l ----------- I----.-.----I---I --------- asestvnscncscsencsnaunn ..-....-..I ................. .-.'..-I-......-l ............ I------------I

X BMR = multiples of 8HR.

# BMR calculated from sex and welight according to Schofleld et al (FAD/UHO/UNU, 1985, p. 71).
& Weight calculated from sen, sge and nutritional atstus using the NCHS standards (WO, 1983),

**  juthors and yesr of publicstion in Table 9.

Complete bibliographic references at the end of the paper.
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JAOLE 2: EWERGY COST OF ACTIVITIES OF SCHOOL AGED BOYS (7 = 12 YEARS)

(I 1 [countey or | | l | I | | Energy cost |
| Ref |Sex| Age |[wut.| Ethnle | reglon, [SES| Activity I Methodology | n | Weight | am | |
o | | v Iste| orep  |Rw, D21 | | | | | @) | keat/min | keal/min | col/kp/min | X BMa |
(Reteld Bl I====| | e e | | |- | | | |
LYING DON, QUIETLY
I 11 (I | Custemala | | | | | | | | | |
] 4 |njroa9n | ladine | U, D | L | Lylng quisttly | Douglas beg { W |21.021.9[0.6820.05 [0.7420.06] 352£4.0 | 1.08 |
l I.-.l l----l I I-.-l-co-.-.-------------------------- ---.l-- - L---I I I I--- I--- I I
SITTING OUIETLY, READING, WRITING, PLAYING
[ I | Guatemala | | | | | | " | | |
| = Inj70-8.9] 0 | tadine | U, D | | Sitting, resding, writing, resting { oOocuglas bag | % |J21.021.9{0.68420.03 [0.8920.07] 38:23%] 119 |
R o B B B ] [ T Ty ey [ - - — ae]emennece} | |- | I - [
[ (I | colombia | | | | I | | * * 1 * |
| 5 {n]j6-8]|n | tatin? | u, D |t | sicting quietly | = . | 19 |18t o.7320.07] o088 | 32 | L6 |
[rams=fonefnennencjzace] e e I e el | == | | [
I I 1 | (I | | 1 | | * * | e
I »I*f = fu | " | . [»] = . | = - | % |wasz23 0682007 o080 | 4.7 | 11w |
| J===1 “==| I |=om[ameesencan i | . “|ee |=- wnaefee [omvane | | |
(N (I | colo-bl- (I | I | [ | | * | * |
| = Imj1o-92{u | latin? | v, | L | siteing quietly | Déuglas bag | 2 [324s33[0.87s0.02] .02 | 3.4 | A7 |
| J===| Jo===] [oese Jounfenen - | N L [=e | | [-emesmnnenae|
| I | (| I | | | I e | 1 * |
I =01=] = Ju | = | » |»] = = |  Dougins bag | 26 J25.9226 0792011 092 | 359 | 1 |
l-----l-o-l--o--o-lo---l-- l I---I-.----------------------------------------I------------------------I--oo.--oI-- --l I |-‘ I ----'
I 1 [9.a0] | | I 1 I | | | "~ | I ] « |
| 6 W ][a.0-{N | white? | Conads, |7 | Sitting quietly | Open cireuit | 22 |33.4259]| 086 |1.2220.10]3.5323.0] 141 |
i 1 Ins] | (. (I | | | | I | i |
I----.l--.I......-I-.--I------'....l-........-.I.--I.--.---..-.-.--.----..-.--.---------.----.l..--..- -l.-. I II.'.III....'IUU-'I-I I .-.-.I I




b

C..ofcont, TABLE 21 Sitting quistly, reading, writing, pleying)

I | [eoury or | | | | | | I Energy cost |
| Raf [Sex| Age [wut.| Ethnie | repion,  [SES| Activity | Nethodology | n | weight | o | 1
Ive. | | ¥ Ist.| orop [rm,on | | | | | s | keai/min | kesl/min | calZkp/min | X BR |
| |...| l....l ...I. ..l...| - ..-.-....----|---.--.-.-..............|-.......|............|........-.-.I-...-.......l............l.......-....i
[ | | | | | Indirect cotorimetry | I | | | * |
] 7 [ n|aS5-8.3]n | ™aried” | u.S | L | oulet play: checkers, puziles, gases | chamber; vCO2; assumed| 19 4n | 216 | 0.72 | 112 | 5%.7a2 7.3 | 1.5 |
(N I i wa | | | xa=o.m2 | &ch | 1 | [ I |
I-.-.-I-..I------.I-.--I-----..-I.-I----III....IIIII--Il-II-IIl--Il---I-lI.II.....---.II--.lllI.II---Il.-I-ll-l----III-II--I.-III-I.--II.-.--|I-I|..-..-..I.'I...lI....ll I I
I 1es-1 | I ([ | |22in | | | * |
| = |*INnt = | « ({ =« |wu| = ) ) " | = . | bech. | 288 | 076 | 1.25 |4&3322.8]| w82 |
l Il [ | I—1I | | | l | | l |
[ b | (I | tndirect calorimetry | | | | | | "
| 8 |[m]o3-|n | ? { us | L | Sitting listening to the radie | chanber; voO2; assumed | 10 | 37.2 | 090 | 430 | 3&5:45| . |
I Ins ] | w1 |n] | ha = 0.82 | | | | | | |
|-....|--.|...----|-.--|-.u -| |...|.-......................--........ ..|.... .......'........|-.-- -|---- |-.- .---l- | |
(I (| I (I [indirect calorimetry | | I | I | * |
| s [m]jo3-|n | ? | u.s ] n | Sitting and singing |chamber; vc02; sasumed | W0 In | 37.2 | 000 | 137 | W.2s:49) W54 |
I Ins | | Jwr | | [ra = 0.82 | 6ch. | | | | | |
| Il I—l I Il | l | H | | | |
[ A | | | | indirect catorimetry | | | | | | |
] } |o.8-] | | vs 1 1 | chember (vCO2) * closed] 27 in | | | | | * |
| 2 Inj10.9 [ w | shita? | U, 1 | N | Sitting and draning | circult vO2 assumed | 12ch. | 342 | 085 | .21 | 35546 | 40 |
| | | (I | ho = 0.82 | | I | | | |
-....I..-I...-'..I....I.-...--.---I-----.-.-.-I---I..---....-..-.-.........------------..-'.-I--.....-..-.--...--.---.l---..--.I-.-.------.-l--.-----.-.-l...------..-I-.-------.--I---.-.-...--I
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(oeefeont. Teble Z)

[ (I [Contry or | | I I | | { Energy cost |
| Ref |Sex| Age [tut.| Ethnic | reglon, (3ES| Activiey l Methodology | n ] Melgn | BMR J===ee- saus memnn]
[Mo. | | v fst. | grop Jmmu, 08 | | | | | <@ | kest/min |  keal/min | col/kg/min | X or |
l I.-.I- l----l- I-.-..- I---I waw -------..-.....---.I----- ----I I------- I. l I --I l
STANDING QULETLY OR WiTH LITTLE MOVEMENT
11 (. | | 1 | Indirect catorimetey | I | I | | * |
| 8 {W|93~-]|n | white? | U.S. | L | Standing and ainging | chamber; VCO2; assumed | 11 In | 372 | 090 | 045 |W.2:24.2] 158 |
I Ins || | ot [n] | ho = 0.82 | 8eh | | | | | |
l-....'--.l.------l..--ll-.- .I I---I'--- sampan -.----.--.---'--------‘-.l-.----- I I .-..---l- .I I I.-- |
11 1| | (I | Indirect catorimetry | | | | | | * |
|10 [w]o.7-]n | wite | US. | L | Standing and dreuing | chonber; VCO2; assumed | 11 In | 351 | o083 | 1,87 [53.2:28.4] 2.4 |
L1 iwer | | | w1 |nj [ ra = 0.82 | Ten | | | | | |
l-.--.l---l.-l.--.l.-.lI..I-..-‘.-CI-......--IIl-.-l-l.- I.II.-I-I.-I-l----.-...-..-..l.----..-l--------I-.------.---I ..I I I I

STANDING AND MOVING

[ 1 | Gustemsia | | | | I I # | i |
] 4 {w]r.0-8.9]n | ladim | U, D | L | Standing, bending and toasing a ball | Oouglas bag | % [21.02 1.9 |0.68 2 0.03 | 1472 0,18] 692103 ] 2.15 |
[ Py T P R B I - T TP Py P -] - |- | T e |
(I (. | |1 | indirect calorimetry | i | l | | |
|10 [w]97<«<|n | white | w.Ss. | L | Oressing snd undressing continuosly for | chomber; VCO2; assumed | 11In | 35,1 | o083 | 251 [NS5:213.5] 30 |
|1 ez | | w1 [W]e | no » 0.82 | Ten | | I | I |
I--..-I--.I-I-.-.-I..-Il.----------I-'.._-....-l---I---...--.---.-..--..I-.--.----------..III'II-I.'------.-.-I'-----l-I--------I-.---.-----II- I-- I- ----II |

WALKING, FREE VELOI:I", LEVEL GROUND

[ [ | Guatemata | | | | | s I | |
| & |m|7.0-8.9] N | tndie | U, D | L | uatking, 62 m/min bouglas bag | % |21.021.9 [0.68 20,03 | 1.8420.25| 8828.0 | 2.70 |
l-.--.l-..l-l..lll|II-IllI.I...lI..'II.I-II----III-I---l....------.-.I-----------.-.I.-..lllIl lIII--------------.--.lIIIII.I..II--I.I-.IIIIII---.-----Il-II--II-II-II.l.'..'.'--l.-I--.--.I.II.II
N | | ws | | [ 33 Bar | » | * | | * |
In |n | s-13208 | 7 | u, 1 |?]wualking, free-velocity " " | | 09 | 2.7 |7.4a210.1 307

|

|

I

| |

| I
| I : w | * | & * |

I |

I I

| I [ | ws. | | I
1922 Inje-12)m]| v | 7,1 |7]|vaiking, free-velocity (712 8 wain) Douglas bog | 3 %7 | 081 | 22 |7.2a0,0 2.7
l---.."..I-..'..-I...lll-.....I-III-.....'--'Ill-lI.II--'.I--I---.III---II-II---.I..II..I---l .l'..--.."'ﬁ.-..'.l....II.I'-I-I Il---.----.-I--I.I-.-..-.I- ..I. I.-.-.



el

Ceno/eont. TANLE 2)

| [ 1 1 [country o | | | | | | | Energy cost |
| Ref [Sea] Age .| Ethnic | regien, [SES| Activity | Kethodotogy | n | welght | Bur | |
INe. ] | v st | oroup  |Jrmw, 071 | | | | | { kealzmin |  keal/min | eatzkg/min | X ok |
il il (i | | o | -1 | | | “l I i |
UALKING FAST, UPHELL OR CARRYLING A LOAD
(N I | | | Gustemala | | 1 | I ! | |
| & |n|7.0-89] 0 | tadine | u, D | L | valking; 75 s/min, | Douglas beg | % | 21.02 1.9 | 0.68 £ 0.05| 2.28 2 0.19] 106 2 7.9 | 3.34 |
| I | i I A | ] | | | i ] | |
[ (I | | [ | | o |
l ={=] = || . | " | = | Valking, 39 s/min, carrying 4,5 kg load | - - | % |2.0:21.9] 0,68 20.03] 2,27 2 0.25] 1052 10,5 33t |
| 1—lI | | Il 1 | | | | | | |
o (. | | | vmiking uphill, approx. 15 degrees, | | | I I I I |
| » o] = |* | n | » | = | 54 wninute | = - | 1% | 21,02 1.9 | 0.68 & D.03] 2.54 2 0.20] 118 2 7.4 | 3.Nn |
| I—lI |l | l—1I | | | } | l H |
LEISURE TIME, PLAY OF MODERATE INTENSITY
| | w2z | | | orexil | | & hours after school; activities not | | 37 in | | & | | | * 1
|13 J7¢7-13) Juz | stin | R, D |L]| cescribed | Heart rate - vo2 | Weh, |[S5.7251] o3 |1.7620.86] o&7.7 | 232 |
|.'...|.--I-.---.-I.-..I..------.--I-.'-.-.....I--.I.........-.---.‘-..-I - I.-I-IPI I.II I I ..I | I --.I
| | | | | ceyton | | Playing In school grounds, Limited by | | | | | * U | |
[% |[n] 10 Jur|eceylonese| U, D | 7| Douplas bap | Douvalas bag | 5 | %0 | os | 147 | &2 | 23 |
l.-..-l-l-l---.---l-.--II.------.-.I---.--...--I--II.-----.--..-...-.....--......-....-.l.--..I.........I......-.......I.-......l.---.. .I I | I-I.---------I
| | 1 84 | | | u.k. | |1hplay * 30 min recess in scheol ¢ 30 | | | L | n | } s | L |
|98 M Z-10) [0 | white | U, 8 | U | minutes of Lunch | Heart rate - V02 | % | @285 | o0 | 3.0 | w3 | w18 |
I.-...I..-I...'..'I....l-.....-..--l.--- l---l. uraw LL 2L -I.---..----I-.--.-.-.--.--.----.----'-- '- -I l I I I
RN | e || ! I 1t m | al s
[ [n]| 10 |n | wite | w1 |?]vorkshop | Douglas bag I * 1 s | o | 2.4 | 765 | 287 |
ll..-.l-.-|.......I....I-.--..--.--|I----I-...-I-IllI-I-I--..-I-.--.--I...-.----.-I.-.-.-I-..IIl-.-.--..--l----l-.-----I-.-.--.-I--II--.----.I I -..-I..-.........I..-....-..'.I
IR |ovx || | I 1 el m R
J16 fm] 10 [u | white | U, 3 | 7| Gemes 1] = - | » | s | o8& | 397 | w60 | AT |
I.--..I.--I-----..I..l-I-- .ll.l- l‘..I...-.......---...-I-...----.-. -I-- -e I-IIII'I.-I -I-I .-I.-. I.-.- -I - l- I
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Caaufcont. TABLE 2)

[ (. Icontey or | | | | | | | Energy coat |
| hef |Sex| Age [Wut.| Ethnlc | reglon, |sEs| Activiey ] Methodology | m | velght | B [==- . |
wo. | | ¥y Ista] grewp fRAU, DI | ] | | | ko) | keal/min | kenl/min | cal/ko/min | X DR |
l---..l---I--.--.-I----I-----------I-----.-.-..I..-I............-.'.II.I.I------.-.-.--.---.--I-.--I--.---I--I-.-I-I--Il.--.----l I- I .---I ---I l
AT SCHOOL (CLASSROOM ACTIVITIES, RECESS)
| | 1wa ] | { owrazit | | & hours in schoot, Inciuding 45 min. at | | in | | [ | | * |
(13 2% [z | tatin | R, D |L|play | “Mesrt rate - V02 [ W9 ch. [ 25.725.0| 075 | 14120046 569 | 188 |
I I-.ol I""I l-----------l---I------------------------------ ----I mseen --------I-.------I--- I I I | I
| | | 84 | | | ux. | | 280 min of classroom activities, A and | | | s | n | L ¢ | L |
115 [MJe-103]n | white | U, 1 U |PH l - " | s | 285 | o080 | 240 | 8.2 | 300 |
I.--.-l.--l.--..-.l.-.-l | ‘.I...I.........-.-...-.I.--.--.-.------.------.-I.----.--I-------I-I---IIII-II.I.II II-III I- .----I.--- .-.I..- l

See footnotes on Table 1
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AB $.ENERGY COST OF ACTIVIVIES 1M EARLY ADOUESCENCE, BOYS (13 -14 YEARS

[ | [countey or | | | | | | | Enerpgy cost ]
| Ref |Sex| Age [Mut.| Ethnlc | reglon, |sEs| Activity | Methodology | n | velpht | &8sm I- |
{mo. | | v ste]| orop |rm,0n | | | | | tkgd | keal/min | keal/min | cal/kosmin | x|
O C R |-- [-efeenes e R Jessesene]- |- | -] | |
LYING DOUN AT REST
I 1 Isse] | | I | | | i | | | | * |
[ 37 |n|1.0 | N | chiness | Singspors | U | Lying st rest Il kxn | W [52.6s94] 1.09 |1.0820.19]20523.72] o059 |
N B [T LU T | | weo | | | | | | I | | |
R R e B | I e Joesemene| = | | [eemeneemne]
1 | hses] | | (I | | I | s | | | * |
{18 [ m]o.& | N |Dravidian | Singepore | M | Lying at rest | xn | %% |[31.3256] o043 |0.8630,20027.3425.3] 1.04 |
1 | Jozw]  |inden | u0 | | I | [ I I | I |
I---.-l---l----..-l.--.l l --.I---I-.-.----I.l-ﬂl.-----....-.I..-.-----I--IllIll------- l I I--I -l I I l
I Ine-] | | Gusterata | | | | | | | ! | |
| & |m[3.9 |w ] tedine | U, 0 |L|Lying st rest |  Douglas beg | %4 | 3048440822005 03820.92] 20331 | 1.6 |
l I—I I—l | T | | | | | | 1 | |
SITVING OUIETLY, READING, WRITING
Pl Ime-] | | Guatesala | | | | I | | | | |
| & [ W[99 [N ] ladine | 4,0 |L | Sitting quietly, reading or writing | vouglas beg | % |30.424.4]0822005091¢0.11] 3022.2] W0 |
I.-..-I-..I-.--.--l----l---..-.'-.'l.'........-l.--l-.------l sesaw l--.-.-..-.--|-.-I...-III.-III-II-II--l--.l.---l---.--l-----l ----I I- - I-.-......'-.I
I (s | | (| I | | | L *l *| ¢ |
197 [ W] Y0 | W | chinese | Singapors | U | Sitting quietly, reading or uriting | xn |42 in |52.6294 | 109 |1.0720.98] 203241 o098 |
(I I (40 | we | | | | % ch. | | | I | 1
I-----l---l-------I----l--l.-....-.I.a---------l---I--------------------..-c-.--o-----.c------I---------------------l--I--------l--- I- l l I ‘i
I Isos] | | (I I | I | ' | *| *| * |
| [ 8]0.86 |N | bravidian | Singapore | B | Sitting quietly, resding or writing | kn jéBin | 31.325.6| 083 [O.B7T20.19] 279249 1.05 |
| ] )| | indlan | w0 | | | | 16 eh, | | | 1 | |
I....I -.III...--I'..--I-I-IIIIIII.I-.......--III-Il.l'--....lI.-I.--l--l..--...-....-I.I-.I.III--I-III-I....I..-.I-.-.I.--.-.-.l---.--.-.--.I..-...-..---I----. I l... I




gct

€aec/cont, Table 31 Sitting quietly, reading, writing)

| I | | |[Country or | | | | | | | Energy cost |
| mef |Sex| Age [Nut.| Ethnic | region, [sES] Activiey ! Methodology ] n | welght | am | i
jnee | | v Ist. ] gre@ | Ru, 020 | | | | | ko | keal/min |  kealsmin | colfkp/min | x|
[ 1

et R B [ I-=-]- - e it s | |- | I |
| 1 1 I | uvs. | | | indirect calorimetry | | | | ! | |
| 7 |n]123«|n | "verfea® | U, 1 | L | Oulet play: checkers, puzzles, games | chowber; vCO2; ansumed | 22 In | 410 | 089 | 146 [35.0233 | 161 |
) Iwa | | I 1 | ko = 0.02 | 10 ch. | | | I | i
[+==sn[romfeemonas]esee| o I e e [ we|ees | I |
I (- | uwk Jul| | I ] £ | “ | | L | * |
|16 |w] 13 | u | whice | w1 |n|]sittim | Oouplas bag ] *» | 4.0 | 100 | 125 | 7.8 | 1w |
e e | [ I oo |- |rmmmeme] [ [rmnnsmannene] [ [

STANDING QUIETLY WITH LITILE MOVEMENT
I 1 13s5:] | | I | ! i i | " | I I * |
|7 [ m]| 1.0 | N | chinese | Singepore | U | Stending | kn [ % |52.629.64] 1.09 |1.2920.95| 4.525.0] 118 |
I 1 jazw] | | vo | | | I | [ | | | |
[seeen|eum]eamcees]|ence]-- P [sen]emennacns o T I —— men|amnanaea] [ |- [ |- |
I 1 jsoe] | | (O | I I I | | | ° |
| [ m|0.6 | N |oravidien | Singapore | W | Standing | xn | % | 3M3256] 0.83. |1.0320.20] 0.224.0] 1.24 |
| | jazw] | indien | w0 | | I I I I ! | I |
|-----|---|-------I----I I-n--- I- -I-o----- - rarw ------I------------------------I-- -I.-- -I--- ----I- -c-o-I- I----l I
I (I | vk | | I | I ¢ | “ | | & | ¢ |
[16 {n] 13 |7 | white | v, 1 |n] Standing ] Douglas bog I v | 5 | 100 | 140 | ®,9 | 140 |
l-----l---l----’--I--IIIII---III.--I-I-IIIIIII-I- IIIll-l-l-l-l-lI-Il-l--l-ll-l--Il--lll-llllIIl--lIIII-I-Il-IlI-lIIIIIIIII-I--I--.-----I--'l---I--..-..ﬁI-...I-llll.-II.II-...I.IIll.l.II-I.---I
STANDING AND MOVING

| | o= | | Guetemla | | | | | | 'l | I |
| ¢ [m]13.31 [N | ladine | v, 0 | L | Stending, bending and tossing a ball |  Dpouglas bag | % | 30,6244 |0.8220.05] 1.7720.41] 562 00.5] 2.3 |
| 1—I |1l | I—I | | | | | | l |
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Ceeofcont, Table 3. Slllﬂln] srd m'l“,

[ I [ [country or | | | | | | I Energy cost |
| Ret [Sex] Agse [Wut.| Ethnie | reglon, |SES| Actlvivty | Kethodol ogy | n | weight | ok | |
[%. | | v st | srowp |mmn, 071 ] | | | i am | kealymin |  kealsmin | calskgrmin | X BaR |
R B S I FEE {1 - eereres e I- ! l | |
(N [ | vx. | | | | | & | no| | ¢ | * |
|16 [a] 13 |7 | white | U, 1 | N ]| %aiting sbon® | Douglas bag [ I | 5 | too | 2.6 | 78 | 2w |
I-----I--ll-.'-...I.I--I...---.---IIl.ll....-..l-.-l.- L1} -y L L} ...-.-I ..I.....-.-l' -.-II -I.-I --I I l
| nm] [ | vss# | | | | | I f | 1 * | |
119 {r|i3-%]7 | 1 | 1,1 | 7 | Playing balalaika, mandolin and kiavier | ] I 5 | 4 | om | 180 | 4.9 | 198 |
|--.--I---I-- I---II -.-II.----.-.I-l---I-.-..-...-....-I-l-------II-I-I--II-I--l--I-.---.I--II-.II-IIII-.--l-----.--l--------.-Ill-l----l.l...l-. I I .I

WALKING, FAEE VELOCITY, LEVEL GROUND
I Ime-] | | Guatemats | | | | | | 4 I |

| 4 [n]135.92 [ W] ledine | U, I || valking, 86 s'min, [  Douplas bag | 1 |30.6434,4]0.8220,05|2.38020.26] 79a8.5| 2.89
'll.'.l...l.l..!..l---ll III II.I.I -I......-.-I--------l.l!lI LL L] ll......-I.l....-----.l.-- -..I-.. I--I ---.I---.I-.-----
Il 13se] | | (I I | | | Ll [ |

|7 [n]r0 | ¥ | chinesa | Singepors | U | Malking, 67-115 a/ain (mean = 85 wamin). | KN | % [S2.629.4] 1.09 |2.7020,49[51.3213.3| 2.48

|
|
|
|
|
| | 2] | | vwr | | | | | [ | | | |
l--.--I..-I-------l----I-----------l--.o--...-.l.--l-------------------------.---.--------.--.I-----------------.------|-.------l------------I--.---.-----l-.-o--.-.-.-l-.-.----..--|..----------I
| B0 | | (| | | | | ” | | | |

18 [ K] 0.6 |n | oravidian | Sirgapore | N | Vatking, 67-115 wmin (mean = 85 waln). | KM { 6 |[33136] 0.83 | 2.10 5 0.44] 63,0 5 9.3 | 2.33 |
| 2] | indien | w, 2 | | | | | | | | | |

|

|

l

| |
([ 1| | vk | | | | | L | " | | ¢ | .
|16 |m] 13 | x| whire U, 1 [w | valking | Dougles bag | * | 4.0 | 100 | 3w | &8 | 3
[



GSl

Cena/cont, Table 3 )

| I [countey or | | | | I | | Energy cost |
) Nof |Sex| Ape [Wut.| Ethale | region, |sES| Activity | #Hethodology [ n | Welght | oam | - .- . |
Ide. | | ¥ st | orowp  |Jrmu,0n | | | | i o [ kcal/min | keal/min | cal/kg/min | x ok |
I.--..I..-l----.--l----l I I---I sessmeens I ttrmenan l- I- Io.- I l l I
UALKING FAST OR UPHILL OR CARRYING A LOAD
I me-j | | custemala | | | | | | ” | | * |
| & [W]13.9 [N | ladine | w, 0 L |usiking, 82 s/min | Dougtas bag | 1% | 30.426.4]|0.8220.05]298203]992120 | 3.462 |
l l---l I""I |- --l---l - semsem I messas ---I ...l I.------ I -l l I
I [ | (| | | ! | s | | I
[ = I®] * |* ) = ]| = |&]ustking, 68 wain., carrying 6.8 kg |  Douglas bag | 4 | 3042440822005 2922030 97212.0) 355 |
| I—I —l | I—lI | | I [ H ! l |
| 1 1 I | | | | valking uphill, spproa. 15 degrees, | | | l | | |
| = I=) = [= | » | . | = ) 56 wninute | Douglas bag | 14 | 30.4 24.4 | 0.8220.05] 3.38 2040 %122 103 | &0% |
I.----I---l |--.-| I ----I--.l ™ -.-----..-------------l--.-........-----.----.-I--------|- -I-.u I l I
LEVSURE TIME, PLAY OF MODERATE INTENSITY
[ N [ | ussm | | | | | | f | i * | * |
|19 Je|u3-16]7 | ? | %1 } 7| carpentry | [ | | &1 | om | 300 | "o | 3 |
I-----I..-I |--.-I l I--.|--.--.--...'II--II'II.-.--.-.-..-------IIIIIl---‘---.-.-.--.---.-l-I-------lIII.II.I.II.II-I.-.-.....-I--......-I.II---I.-...--'I---------..-I
(N [ | v | | | I I s | " | | & | |
(1% |n] 13 | n | white | 7.1 | 7] Playing cricket | Douplns bag | * | 4.0 | w00 | 250 | $5.6. | 250 |
I-----I---l--.----I--l-II--.loncl--I-----------l---I-------------c..--.-----------------------l--------------.-...-..q-I--.-----I------------l--- ----l-- I----- -II--- II
RUNNING, EXERCISE, SPURIS
I 1 J3se] | l (I | | | | r | | | * |
|17 |n| 1.0 | n | chinese | Singapore | U | Running, 6.9 « 9.9 kw/h (mean = 8.5) | KN | % |S52.8s9.4| 1.09 | 5.0720.66] 96.3 2 18.3] 465 |
[ B (4 LD TR | wo [ | I | I | | | I !
I.I-.-l-..I.-.----I--..|------..."l..--..--..-I-.IlIII---.-.-......-.l.I...II---III--II.II-IIII-I-II---II--I-.I-II.IIIII--IIIIIIIII...-....-I. ..I- I..--. ..l I
I Boe] | | (| | | | | " | | | * |
|18 [n] 0.6 |n | Dravidien | Singepore | N | Running, 6.9 = 9.2 kvh (mean = 8.5) | KN | 16 |31.3256] 0.85 | 4.5620.60[132.3 2 14,0] 3.49 |
I o] | indisn | up | | | I | | | | | |
I--.--I'..I------.I..--l--........-I---I.-.II.-l---I-l-..ll-.....--------.--.I-.---I.I---I---II-.-I--.--I-.IIIII..---'.I-----.--I-I-.I--I-II.II-I--.-II-.III--.--.I----I.---.-------I-..-.-..-...I



— (.eafcont, Tabie 3: Runing, exercise, sports)

N

192}
| I (| [contry or | | | | | | | Energy cost
| Ret |Sex| Ape |Nut.] Ethnie | reglon, |sES| Activity | Methodology | m | ueight | mm |
{wo. | | v Qst.| grep R, D21 | | | | | ks | kesl/min | keal/min | cal/kg/aln | X MR
I..-.-I---I.-.-.--l-.--l I---- I-.-I sesan ll-I..lIl.....l....l.'ﬂlll-II.--l-|-ll...ll.lll|.ll I..-. I I -
) | [ws02] | | | |Ascending steirs 3 min, and descending 3 | | | | s | *| *| .
J]18 |njo.s | n | oravidian | Singspore | K |min; 15.5 cm high, 100-199 steps/min {(x = | KN [32n | 313258 ] 0.83 | 3.48 2 1.06[101.6 2 27.9| 4.1
i | Je12-t%)| | Indian | W, P | [150) ¢{mean of sscending and descending) | | 16 ch. | | | i |
Jeeasa]eee] [#oee] ] EETTELLEEREY PN snmame scanema -I- seenne| -]-- o e |- | seen|saaumcucaen
N [ | wx. | | | | | ¢ | % | | | .
| [ W] 3 |nu | white | 7,1 | 7] Gywmastics | Douglas bag i 72 | &0 | .00 | 3.06 | 680 | 3.8
| 1l Il | - | | | | | | |
(N [ | I 1 I | I | % | I & | .
I * 0" = =1 * | * |*] ousdgomes | . " | 2 | 4.0 | 100 | 475 | 1056 | &7
I.II..I..II.II....II..II..I..I.II.-l-...l-....-l---I-l------.--------- - --.-I- I- --I- l-.-. l I II.II
(. I I I | | | ¢ | n| | | .
| * J*] = |* | = |} = |®{ Soccer football 1 . . | 72 ] 4.0 | %00 | 560 | 1264 | 5.0
IIIUOIIIIIIDIIIIDIIlIlllnnl---l----I--.----o---l---l-ou- LLLE L --o-.-------.o-I------.-.------l---loclnll-------I------------I- --l --I-.l I man

Ses footnotes on Table 1



LS1

IAB : ENERGY COST OF ACT]VITIES IN MID-ADOLESCENCE, WOYS (15 - 16 YEARS

I [ |country or | | | | | | | Energy cont |

| Ref [Sex] Ape [Mm.| Ethnic | replon, |2€S] Agtivity | Hethodology | n | ueight | wm B e |
I |
I

.| | v [Juta ] oroup  |Rpu, 01 | | 1 | tka) | kesismin | keal/min | enlfkg/min | X MR

I.....l...l.......|-...I....---....l-.........-I---I-.--.-u....---...........................I........-...-...-.--.-.. """"l""""""l""""""I""""""I""""""I""""""l
LYING DOWN, AT REST

I se-q | | Guntemala | | I i I | il I | |
| ¢ [w|16.9 |[# | ldim | u,0 |L|Lying et rest | Douglas bag | % |&8.9¢58|1.0520.07j1.1820.11] BSs27 | 113 |
|.....|...|.......|....|...........|--.....-.-.|...l-....-------...----.-.....................|........-..........-.-.-|-..-.-..'.......-----I--------....|......-.....|. ' ---l
| Ins | I | | vk | | | bougles bag or Bene~ | I | | I | LI |
20 P2 13 -5 N | white | u, D | N7| Lying down, resting | dict-Roth respiromster | 5 |57.226.6| 1.07 | t.9620.13] 0522.9] 1.08 |

SITTING OQUIETLY, READING, MRITING

|
15 [ 4672351052004 .23 |
| ! | |
| | I * .
|
I
I

Cotombis | | Il
|
I
" " ] W | 3%.815.1] 0.9 2 0.18] 1.10
1
|
|

v | L] sitting quietly
|

S |n Douglas bag 1.7

1 |

In| [

| | ! |

[ [ | |

=1 = v | » I = (=] = ) 1.47
I |===1

T P i [t
I Ise-] | | Guatemaia | | I | ’
| & [#]16.9 | % | ladime | U, 0 | L | Siteing quietly, reanding or writing Douglas bag 1% | 48,9 2 5.8 | 1.05 2 0.07] 1.28 2 0.15] 262 3.3

(I (I [Philtppines] | | | I | I ¥
20 | m]13-15 | x |Fitipine | u, 0 | v ] sitting quietly KN | 12 826 1.04 | 1.37 2 0.45] 28.5 1.32

| I
[ 1R SRR RSO TRV FEPRSOPINy PN RN SRR PSRRI [RUURNNUURRNRRURIPIINL ST (UURRUN IRRIRUIIT (RIS PRERENEIST RSP
SIANDING OUIEILY WITH LITILE HOVEMEN]

I | | [Phitippines| | | | | I " | I I * |
{2 [m[13-95 | n [Fitipine | ©, 0 | U | Stending quietly | xn | 12 | #8s6 | 106 |1.602056 353 | 1.5 |




(«o./cont. Table & )

| | | j | |Country or | | | | | | | Eneargy cost |
| met |Sex| Age |[wut,] Ethnic | reglon, |SES| Actlvity | Hethodology ] n | weight | BM’ e SR -]
[ % | | vy |et. | growp |frau, 001 | | | | | k) | keal/min | kcat/min | calfkgsmin | x am |
R E e F T R P T R D et wemecasns RS | mrem e m [ EEEERET | EEETTTEREE o]esescsnrensn |amramsanaaan [-enen- — [+=menanen |
. STANDING AND HOVING
I pse-1 | | Gustemata | | I I | I " ! | |
| & |m|16.9 |0 | ladim | U, ® | L | Standing, bending and tossing a ball | Dougles bag | % | 48.9 ¢5.8 ] 1.05 ¢ 0.07] 2.53 2 0.47| 52275 | 240 |
R . I—I I —I I I ] I | | I |
WALKING, FREE VELOCI1Y, LEVEL GROUND
I I 5o | | custemata | | | | I I | | | |
| 4 Im]|w.9 |8 | ledinem | U, D | L | valking, 72 m/min | Douglas bag | 1% | 42.925.8]1.0520,07] 3,36 2 0.5V &9 s 4.7 | 3.9 |
{=mnnn [-oe|mmeene Joonn|avnenmenn-- I P B T LTETT LT Pt R cescrvemrenfansraans | TR o|rmemnn— smes|erersnsnrnna|mamncanaaaan |semmemannnas |
ool I [Phitippines| | I | | | e | | | I
| 20 | M ]13-15 | & | Filipine | U | v | watkimg | x# | 12 | 4826 | 104 [3.062074 638 | 2w |
I.....l...l.......l...-l ........... I ..... .- ....l-.-l.-.... .................................... | ...... e | -------- | ............ I.-.... ------ I.-. -------- .I ...... ..-...I......".---i
bl [ ovs. | | | | L | | L °| |
| 2 | w139 | Wt | ? | 7. % | 7| valking, free velocity (73 2 12 m/min} |  Dougles bag | & | 6.0 | 1.23 | 4.08 | 63.729.2 | 3.32 |
|----- [-=|mennn-- T T T P B B BT e P R [T [+-=esveconen]|emmananaenes [remmmmae eo]emerearemaaa]ennanaeaacn. |
| in-3] [ fovk | | | | | *| *| « 1
| 20 |¥-2] 13-15 [ w2 | white | w7, t | W7| valking, indoor treck, B0 m/min | xn | S 572164 1.07 | 3.88 20.34] 63.42 7.8 3.63 |
| EEETTY CERY EERP PRI PR PRRETTS TR [+=emmmmeansn Joen]mn---- S Gresetasteamasimsnsnnmanananns [reenmenenanne ey | EEEREEE [aememennnen T P T T PR TR LR |
MALKING FAST, UPHILL OR CARRYING A LOAD
I LU | Gomtemate | | | | | | d | | |
| & | w18 | % | isdime | w0 { L | valking, 96 m/min. | bouglas bag ] % ) 48,9 2 5.8 | 1.05 2 0.07| 4.63 2 0.54] 94 2 8.5 | 4.4 |
| EEEER) PESY ERAP [=aen[eemmmanaans | EEETTRTETTS [revfravormarerermriomimteininrrcraneriereans | EETET RIS TSP f=one- D D ) ER TS TP E SN Joeemremenans | CETTISTIITEEN PP TP RS |
I s | | Gustemals | | I | | | ' | | I
| * Ju)16.9 | % | ladine | Uy, D | L | usiking, 79 mmin, carrying 9 ko |  bouplar bag | 1% | 48,9458 1.0540,07] 4.53 20,68 93 s 108 | 432 |
Jemnnn [Ty EECOre | EETTY PETTRITPR | EESTEES S P T R —— Jesssmssmnennmenaaananns [EETETET R T Tt PEET P LT P LTy EETET PR eI |ommmesaanens]
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€suofcont, Table & )

| 1 [ [Comntry or | | | | | | i Energy cost |
| Ref |Sex] Age |Wut.| Ethnic | region, |SES| Activity i Methodology [ n | wefght | s | == |
[®e. | | ¥y ot | orep o, 021 | | [ | | & | kesl/min | kesi/min | eal/kg/min ] xR |
| [===] [ .- T T I T S | | -l I
LEISURE TIME, PLAY OF MODERATE INTENSITY
I I | | Ceylon | | Playing in school playground, \imited | | I | | * * *
1% [m] % |U? | ceylonese| U, D | 7| byDougles bap | bougles bag | & | 3.7 | o7 | 182 | %0 | 24 |
| I—} |l | I—I | | | | | | | ]
EXERCISE
| [w-3] I | | ux. | | step teat, 10 min. st 15 steps/min, | I | | f | *| *| LI |
|20 JF-2] 13-15 | & | white | u, I | w?| 25.4 cm stool | KN | 5 |S57.2266| 107 |3.8420.36]8T.42k4] 359 |
| I—I |— | - | ] | l | | i | |

$ee footnotes on Teble 1
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JABLE 5: ENERGY COST OF ACTIVETIES N LATE ADOLESCENCE, BOYS (17 - 19 YEARS)

| b [ [comtry or | | | | | | Energy cost
| Ref |Sex| Age |[Mu.| Ettnic | region, [SES| Aectivity | Methodotogy n | Vefght | BMR l -

| |

| |

fwae | | v Ist.| grop v, 001 | | | | | x@ | kesl/min | kealsmin | calzkg/min | x|
[ |

LYING DOMM, RESTING OR STUDYING

| |
MjI7-19=5] & | Indian | Indla | : Lying down, resting or studying | «n
20-21=]| | | weo | | |
J=--|
(L
In|

(|

|22 |

(.
[-ames|oen]enncaas|sana]onnnncnmencfnncammmassnenn[-oomsannnrsennnnnsemanansanmnmsnresrannren | ssasasnasenssncstonnanne
T |

1 |

|

| | |
5.7 8 8.8 | 0.97 & 0.12] 1,218 016} 22.3 8 3.3 ] 1.6

| | | L | |
I | vs |n | | v o
23 [m|15-18 | | white | U, 1 |U | Overnight fast, 30 min bed rest | Douglas bag 9% |erS5e13.0f 1.27 1332007 1.7 | 1.05
I-----l...l-l'l.lnlﬂil-IIIIII'IIIID'IOIIOIOII--I-l-III-I--IIl-l-l-lIl-IIIIIIICIIIII--.--------I--------.-----.II-DIIII-I--.-----|-l----l-l---IInU.u....l--I.---------.lI.---..-Il-l-IIIIII...--ll
I I | v | | | Dougtas beg or Bene- | I | ' | . | * | .
|20 [m|] 18 o | white | w1 | 2] Lying doun, resting | dict-Ruth respirometer | 1 | 1mw | ..n | w80 | w& | V05
|

SITTING QUIETLY, READING, VRITING
[ I [ [Phitippines| |
|20 || 1619 ]% |Fitipine | v, D | u | Sisting quietly

I I | s | | |
KA [ 5 | 5625 | w10 2020062 361 | 1.8 |
I 1
|

| { 1 [ | | Austratia | | [pougias bag, integr. | 1 | o * | .
(2a Jn|ta-B|n | whire? | U, D | M| Sittim Jpneumotachograph ¢1MP) | 3 | 85.723.0 ] 1.25 | 1.3020.47] 20 1.7 | 1.04

l-....l-..IIIII-.'I-I.-II-I--.....-I-..-.I...-I'--.|-l-.--.----.l-l...ll----ll-l.-l-.---I'..I'I---.'-.----.--I-I-..----I----I--'II..--.--.-.-II-I.I---.I-I|-.-
N (I I I

|22 [ W |17-19s3| 0 | indisn | India | N | Sitting vhile resting, studying or
| | J2o-2ek] | | w0 | | witim

| | |

|
|
..'.. -..l- ....-I
| | | | i |
KN 9 | S5.728.8 | 0972002 1,272 0.02] B4k 130 |

|

|
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€.../cont. Table 5)

| I 1 I [country or | | | | | | | Energy coat |
) Ref |Sex| Age |wut.| Ethnic | region, [SES| Activity | Methedology | m | weight | s I-- 1
fua. | | v ot | orewp R, D0 | | | | | tm | kealmin | kealfmin | cal/kg/min | X |
'I..I.I.I.II.'..."....I I III.I-I l- ---I-.I.I--I-IIII.II--.II-I-I I II Il |
STANDING QUIETLY MITH LISTLE MOVEMENT
| (. [ [Phitippines] | | | | | v | | | |
jay [ m{1&-w|n |Fillpina | U, 1 | U | Stending quietly | xn | 15 | 5625 | %10 |1.9%2055 346 | L7 |
| I-=] [====] I [eee] eene I | S— S| I - I
[ P | Austratia | | | | | | *| * | * |
J26 [m]16-18 | n | white? | u, 1 | N | Standing | Douglesbeg, IW | 3 [65.723.0] 1.5 1382020 20207 | b0 |
'..-.ll...llﬂ.l...I....l-.-..-...--l-....-..---II-.I- - -m --l.'- --II-I-I----II-I-II-III.I-IIII-I l-l.---- I- l--l I-.l III
j22 [ m|17-19=5] % | Indien | India | 7| Standing shile resting [ Kk~ | 9 |55.728.0]0.9720,92] 1.4320.31] 5.728.1| 147 |
| | J20-21=] | | v | | I | | | I | | |
Joesen]=e-| o B | e mene - mmenee e R el | | |- = | |==-- |
| | 1 | | | | Stending while washing, dressing, | | |
P *1= = I=] = | » |*| sheving | = | 9 |55.728.8|0.9720.12] 1.5520.29| 28.023.9| 1.0 |
Il..--I.llII---I--I--.-I-----.---.-I II-Ill L1 ) LAl '.I-.'.‘.-.l-.---.----II--.IIII-I--IIII.I-I--I---II--I. II- III.I --.II I

WALKING, FREE VELOCITY, LEVEL GROUND

I 1 I [Phitippines| | | l | | ' | | | .
[2v |n) 1619 [N | Fittpine | vy, 0 | U | ualking KN | 5 | 5623 | 190 |3.692058] 659 | 3.3

i 11 (. | Austratia | | | I I ' | *| *| .

]2a [m]|1s-18 |0 | white? | u, 8 | K| valking Douglas bag, 1M | 3 | 65.723.0] 1.25 |2.9720.41] 45:7.5 | 2.38

|
| 1
| |
| I
| I
|""'|"'|'"“"|""I"""'""I"“"""'I"'I""'"'""""“""""""'"""""'l""""'"'""""""I'"'""I""" |.....-. |....- |..... |- |
([ [ I I 1 | | I I | I | =
|22 | W |17-195| m | indian | India | 8 | Malking, 89 wmin, | kn | 9 |35.728.8]0.9720.12] 2.7320.47] 49.32£8.6] 2.80 |
b M- | | wo | | | | | | | | | |
l.....l...l.......'....|...........|...........|...|...........----.--.-.-.....--..-.-..------I.--..-------.....-...-..|.-.--...|...--.---...|.----.......|...-........|............l............|
(N 1 bouk | | | I I ' | | | *
J20 |n| 8 Jo | white | U, 1 | N valking [ xn | v | m | | &S50 | s9.1 | 380 |

| | I
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{.../cont. Tsble §)

(O | |comtey or | | i | i | | Energy cost |
| Ref |Sex| Age |Nut.| Ethnic | reglon, |sES| Activity | Methedology | n | uveight | sm | |
[wec | | ¥ ot ] orewp R, 0zt | | | | | ¢ | keal/min | keal/min | colshg/min | X BR |
1

Jrmann]nn] I~===] | I==+| s e | | | | | | |

SEDENTARY AND LIGHT WORK
| [ | | 1 | iIndia | | Lsborstory work; dissection, polishing | | 36 in | | | I *| LA |
|22 {w|17-%9s5| n | Indisn | U, 0 | M | shoes, wnshing cloths, dressing, 1 19 | 55.7 2 8.8 | 0.97 £ 0.12] 1.54 2 0.53] 29.6 28,5 | V.63 |
| ] o] | I | | shavirg | [subjects| { | | | |
I-----I-.-l II--.-I | |.-.| - .--...--Il---....----........--.-I-.'---..I-- .l--- I l--- i I
RUNNING, EXERCLSE, SPORTS

[ I | | | Austratia | | | | | I £ | *| *| * |
|26 [ W[ 1698 % | whitet | U, D | N | Ruming | Douglesbeg, ¢ | 2 | 6.5 | 1.25 |&502056] 99220 | S.20 |
Ty e B B B I J===1 [ R I - - | |- [ |
| I [ | (I | ] | | | | | * |
122 | W [17-19s5] N | indisn | India | W | Ascending and descending stairs | xn | 9 [55.728.8]0.9720.12]5.2221.35] 93.0 3 12.2] 5.7 |
(I S | wo | | | | | | | I | |
I |---| I----I -.-' I-.-l- n----.---..ao..o-.-.---..I-------------.------u--I l--- I -I I -I -I
| I 1 I 1 | | | Playing pames: volley ball, tsble temnis,| | | | | | | = |
l=f4s] = =} @« | = |=faet. | - | 9 [55.728.8]0.9720.12] 3.9720.37] 72.0 2 13.3] 490 |
I...-.l...|.......I....I..... l- l---l - .I....-I-'..-- |. I--- III---- I I I I
[ I | (I | I | | | | | * |
l = |=f = J= | = | = |«|Riding bicycle, 10.% kath | = | 9 | 55.788.8]0.9720.12] 4.04 8 0.57] 72.2 1 10.2] 4.6 |
Jeenenfeen] ====c] T P o I —— _— S P — -] “)em-- oe]ee [wene - == l
[ | | Australis | | | | | | ' | | | .« q
l2 [m] 17 |[w ] white | U, 0 | N | Riding bicycla { Douglasbeg, ¢ | 1 | 6.8 | 122 | &80 | 764 | 395 |
I--.-.'-..I--I-.-.'I.-.I--.I-I-.I.II-----------'---I--- LE L L] Evesassw --.---.I-----I-.----..I-I----.--|---I.---|.---------I.I.--.-..-----I l -.-..l..-.-..-'...l
| | I | w.ke | | Step test: 10 min, 15 stepa/min., 24.5 | | | | s | LI | * * |
j20 ] %8 o | wite | u, 1 | M| cmatoot | «xkn I v | Mmw | W | 16 | .1 | &4k |
Jeoues]ene|rennncneacn|ernanacrana]eusmaserear|san[srnescananncccncrarnsnasasennnsraennnsenas|cennenrenencnnenanrrares [ravennes|anancananancacncacananafunan “]==e- -]~ oees|

Seq footnotes on Table 1
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JABLE &: ENERGY C£OST OF ACTIVIT]ES OF SCHOOL-AGED GIRLS ¢ 7-12 YEARS)

| I | [comtry or | | | | | | | Enerpy cost |
| Ref |Sex| Age [Wut.| Ethnle | reglon, [SES| Activity | Methodology [ n | welght | sm | |
[me. ] | v Joto| grep | RA, 071 | | | I | o | keat/min | keal/min | calzhg/min] xBm |
e oty M | I-=I o cfeneeeee] l I | l |
SITTING QUIETLY, SEWING, DRAWING, SINGING
| [95e07] | | (I I | | | " | | | |
| 6 | F 8.0« |u | white? | Conada | W2| Sitting quietly | open cireult | 15 |3Pps242] 080 [0.9820.22] 316239 12 |
I Inal | I vy | | | | | I | | | I
R O o B | [ | [<eseses [rrmnenmenaneees | | : |
| | |s8-=-] | | us. L} Jindirect calorimetry | | | ) i | « |
| 8 [ F]10.2 |k | "varfed® | U, 1 | K| sittim, listening to radio |chamber; vCO2; assumed | 12 In | 344 | 084 | 1,00 |3003832]| .20 |
I I | (I |20 = 0.82 | 16 ¢h. | | | I | I
l l---l I----I I |---| ssmnseensvana . ----I Y - -.-.I..-....-I- --.-I--- .I... I I I
11 P | (I [ |12in | ! | | I *
| »J=) = |= | - | " | ® | sitting and siming | » » | Pcha | 344 [ 0.8 | 122 [3#3sz60] 141 |
l I.-.I-- I.---I I l'-.l..--....... -..-..-...I.---.--II.-..II-I--.----Il. l ---.I- I-. .-II I |
| | 18.6- ] | | vs. | | |Indirect calorimetry | | | | | | L |
| 2 JF|00 | n | shite? | ©, 8 | N[ Sitting and drewing Jeveo2) ¢ closed cireult [ 29in | X0 | 0.83 | 1.13 [ 332240 )] 1% |
I (| l (I [vo2; assumed Ro = 0.82 | 21 ch. | | | | i !
l |---| I----I In-- .I-ul . - - ----I-...------.-.-------.---l .-.I-. ...|.... ---l--- | | I
I 1 | | (| | | 26 in | I | | I *
l = 1] = |= ] = | s |®]sitting and seving | = " [17ehe| 340 | 083 | 1.0¢ [30.8229| L2 |
f=eeme]-==| [>===I T P L o TTTTTTRTPIY TRSPRTPRTPTPPIPITPIRTRESY EERPIREEY FRFTRSRETRY PO e]ee I mee| |
STANDING OUIETLY OR WITH LITTLE MOVEMENT
I 1 les-] | | us. e | | 14 in | | I | ] *
(90 P14 [N | shite | U, T | N[ Standing draving | ses 20, above |t2eh. ] 386 | 082 | 147 [aN72é2]| W6 |
! Il |l l I | | | | | | | |
|1 laa-] | | s || | | 13 in | | I | ! * |
| 8 |[¢#]%0.9% |u |"varied® | u, 1 | N | Stending end singing | see 20, above | 9cho | 346 | 008 | 126 |35.5250] e |
I--.--I---I--.----|--.-I."-'..--..l-.....-....'I.-I-.-I..-.-.-..I-----I-II-..l-----------.l--I----.-----III-I-----I-IIIl-l---.-l-.----------|I-.I...I-.-II -I'-I ...I....."...-.I



-t Coaofcont, Teble &)

I I lcowntey or | | | ] I i ! Eneray cost I
| Ref |Sex| Age |wut.] Ethnie | reglon, [SES| Activity | Methodology | n | Veight | s | |
[we. ] | v [st.] grep |wm, o1 | | | | | e | kest/min | kecal/min | calfka/ain | X |
] e -l I o |Femssereranasmreenes] 1 | [ |
STANDING AND MOVING
| | Jee-| [  Wws. |t | Dressing ¢ undrensing continuosly for | | win | | | | | s ]
[0 [ FIN& [ | white? | u, 1 | N]| 10 minutes | mes 20, above j12ch, | 3386 | o082 | 2.26 673 2.2] 272 |
| —| 1 1 i . | | i i ] | | | |
VALKING, FREE VELOCIIY, LEVEL GROUND
10 1o | us. | | 1 | I } | . 1 .|
|y jr|s-132|n | ? | v, 8 | 7| vatkirg, free velocity | ©ouglas beg | 2r | 3647 | 087 | 257 | nS5a2158 a9 |
I...I-lllﬂl -I-..-I .I.-I II.ll--I LL L} - lIIlIl-I.-IIlI-II.-.- ' I--- I.-I- I I I l
b (we-| | | vs. | | | KN corriedbyan | I i *| *| * |
|5 |7 |n | ? | u, 1 | 7]vaiking, free velocity (&3 - 71 s/min) | observer | 12 | 34424.4(0.8820.08]2.23520.22]85.006.3] 25 |
I--.--I--.: II--.l III.III- I.-.l as L L L} I I- I-I I ------I I. I l
Lot | ws | | | | vlom o 0 =
|2 |#] 612w | ? | 71 | 7] valking, free velocity (68 #+ 9e/min) |  Douglas bag | 2 | 0.0 | o7 | 211 ]70.0213.5 2467 |
ll-.--l-.-llI-I-lI|II-lIlI--I-IIlIII- -l---l L L1 1h} ...-llll.llIIII-I-.I.I---.IIl-.lII-lII- l I. I --I-I I l
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AB 1 ENERGY COS TIVITJES [N EARLY AND NI1D-ADOLESCENCI RLS_ €13 -15 YEARS

b [ I | | | |contry or | | | | | | | Enerpy cost
| nef |Sex| Ape |wut.| Exhnic | region, |sES| Activity { #Methodology | n | weight | & |
Iwo. ] | v st | grop |[RAL, DY | | | | | o) | kesi/min | Xcal/min | calzkg/min | X B
| Anktd b Rkl bt | It i bt - mrxjnsenmmassenanmaneasenmne]anennune e | e | =]
SITTING DUIETLY
11| I IPhitippines| | | | I I r | I * | *
|21 | ¢ ] 135 {n |Filipinea | U, b | u | sitting quietly | xn | 33 | 4723 | 092 |1.252049] 2068 | 136
II.'.II.III III'I' -.I I-I.--I.I..--I-.II.I-. ll.-l-|------I-IIII--.-.-I--.-II.I--I-III-Il-l------.I.III--.---I-I l.--. l
STANDING OQUIETLY
I [ IPhitippines| | I I I | ' | * | * | *
j2v | F | 3-15 | w0 | Filipine | u, D | U | sitting quietly | xn | 13 | 4723 | 092 |1.322048] 280 | 1.43
I-----l-.-l |---.I.. I ......l---I--I--I.II--II.l..l-lI-I-IIIIIII.I-IQIll---I-l-l-.------I--I---.--I-II-I---I-l--I I II Il--.-l-- I
WALKING, FREE-VELOCITY, LEVEL GROUND
I N [Phi ippines) | | I | e L R
129 | F]13-15 | % |Fillpine | u, 0 [ V] valking | kn | B | 4¢3 | o092 |255:085] 5.3 | .m
11 (. | I I | I I | I |
I..---l-..l.......l...-I-.-.--..---I...-------.I-.-I.---..---------.-..-.-...-...-.-.-..---.-.I-....--------...--.-..--I-.--.---I--.-.--...-.I----.-------I I.III I.I
N (. | ws. | | | I | ¢ n | * | *| .
|2 [rjpw-w)Nr| 2 | 71 | 7] vailking, fres velocity (73 2 9 smin) |  Douglas beg | 28 | 564 | Vw00 | 3.43 |e0.83B2] 3.43
I-u-o-l--nI-.n---cl-o-tI-----------l-----------I---I--.-------------o.-----...-.-..-.-.......-I---..------.------------I.--.----l--.---- I- --I ------I------------I----------l.

See footnotes on Table 1
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ABLE 8; EWERGY COSJ OF ACTIVIVIES IN LAIE ADOLESCENCE, GIRLS {17-19 YEARS

I 1 b [country or | | | I I | I Ensrgy cost I
| Ref ]Sex] Age |wut.| Ethnic | reglon, |SES] Activivy | Methodology | n | veleht | A | l
oo, | | ¥y st ] grow |rmu, ozt | | | | | o | kcal/min | keal/min | col/hg/min | X BMR |
e e e | |-=I- s e e e e & l | !
LYING DOWN AT REST, STUDTING
I I IO | india | | I | | | | *| 1 *
|26 JF(c18-23)] w | indisn | U, D | M| Lying st rest | xn | 28 | 47.722.2)0.7520.07] 0.8120.07] 7.0 | 1.08 |
I-.l--l...|..‘..I.IG.II'I---I--.-CIII.IIIIIIIII'IIIlII.IIIII-.I.I.III..I.-l--------------I-.--III-III-I--II-I---IIIIIIII--I-IIIIIII-I-----IDII---- 'l I - I I
(I | | india | | | I i 1 I *| °l * |
(27 JF]17-19 | n | indisn | U, D | M| Lying at rest or studying | kn | 9 |&.326.6]| 0,732 0.13] 0.82 2 0.53] 8.4 2 11.8] 113 |
[CETEEY RNy EEREPREY PREry PRRyerprsey aene]- - sesemsascaserac[anscnasianansnnsnsanaane|seensnne|ennnasannne [seennnn [=== Jon | |
1 I | I 1 | v, | | | Benedict-Roth resp., | | | s | s .| L |
J20 | #9718 |07 | white | U, 1 | W?| Resting, lying down | or Douglas bag | 2 | e.0 | 103 | 10 | 1’3 | 107 |
I-.'..I.--Il--.-lﬂl.'-ll -..I. I.--l-- Ll ------.-.-.I-I.-.I--I - Ic----..-l- - I II-I--l l I I
SITTING QUIETLY, READING, WRITING
I [ [Pnilippines| | | | | I f | | 1 * |
29 | Flw-19]n | Fitipine | w, | v | siteing quietly | «=x | 8 | 4823 | o0.88 | 1.28 2 0.45| 2.7 | w» |
T B T T ] L T L - | “|meenan f=em- | | | |
o0 I | Avstratia | | | integrating prewmo- | [ 1 o I I . |
|2 Jrj1e-19|u | vhite | w, 0 |n]|siting | tachograph ¢inP) | & |56.4210.4] 0.,9220.10] 1.420,04] 20,9 1.2] L2 |
l-----l---I-------I----'-----------l-----------l---l----- wasesuss -.----------------l------------------------I-------- -----.------I----------.ol.c--.- l------ l I
[ 1 | indta | | | | | | | *| *| *
|27 {f]17-19 |0 | indlen | U, D | M | Sitting st rest, studying or writing | xw | 9 |4%.3426.,6]0.7320.13]0.9020.23] 20.324.3| 123 |
|.-...I-..I-..-I-.I..--I.I-...-..l.l--.b.---.--Il--III---...IIIII---.-..-I-I.I-II.--..I..Il--.|.—.I-I.-l-...-.--lll...lII IIII.I- III----I-I.--II-.-I..I Il | I
S B | india | | | | | I | 1 ‘| * |
J26 | ¢ |¢18-25)] N | indisn | ¥, D | M| Bitting at rest or studying | «n | 26 |&7.722.2)0.7520.07] 0.8820.12| 18.833.4) 118 |
| 1—I I | 11 | | | | | | | |
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‘--'lﬂm‘- Jable 8 ’

| | | [contry or | | ] i | | | Enerpy cost

| Ref |Sex| Age |[Wut,| Ethnle | reglon, |sks| Activity l Methodalogy | n | vweighe | bmr fousm-

[®e. | | ¥y Istc| orowp | R, 071 | | I I | tkad | keul/min | kesl/min | eal/kg/min | X BMR
STANDING QUIETLY WITH LITTLE MOVEMENT

I | [Phitippines| | |

| N | Filipine | u | v | standing quietly i &n

|

|
8 | 48323 | 0.88 | 157205 327 .7
|

(| |
21 | |61 |

J===1 e |- Joos[=sacnrenconnaoncan vees| = -

| I | | Austratia | | | Inteprating premsmo- | ] | #| |
26 |F|8-19 )N | white | U, D |NH| Standing | tachogreph | & | 56.41 10.4] 0.92 2 0,10] 1,49 2 0,10 27.1 2 4.9 1.56
|
I
|

|| o | tndia | | | | |
J22 Jr 1239 | m | indian | u, P | N | Standing st rest | «kn ® | 4432660752 0.13] 0.90 2 0.07] 20.1 2 1.5

28 J# (g2 w | indiasn | v, 0 | 8 | Standing at rest I kx | 26 | 47.72 2.2 | 0.75 2 0.07] 0.95 2 0.05] 20.7

WALKING, FREE VELOCITY, LEVEL GROUND
| | 1 [ |Phitippines| | | | | | L | | .
{20 | #1619 | N |rikipine | U, D | U | walking | x=n | 8 | 4823 | o088 |2412054 50.2
I-----'---l.--..-.l-..-|-.--'-.----l----.--...-I-..I-......I-I.---I-IIIII--.-.I---.--...----..I-------.-.--------.---.-I.----.--l-----.---.-.I----- I-.- -.-I---
I | | | | Austratin | | | integrating premumo- | | | | |
[26 (P |89 ]n | shite | u, D | N | vaiking | tachogroph | 4 | 56.6 2 10.4] 0.92 2 0.10] 3.40 £ 0.62] 5.6 2 5.1

(N (I | idla | | | | | | I | |
|27 | F{w-w ] | indism | U, 0 | N | Valking | xn 9 |48.326.6] 0,732 0.13] 2.09 2 0.40] 46,5 £ 9.0 ] 2.88

1.24

V.27

D —— S S—— —
—— —— . G ————

|
| I
I 1w 1 I | india | | I I I I | *l
126 | F]08-2)) % | indian | U, 0 | n| walking Kn | 26 |47.722.2]0.75 ¢ 0.07] 2.91 2 0.45{ 61,22 2.6 [ 3.87
| I
I !
I
I

I

I

|

I I I vk I I ! I " * | * '

J20 [ #1798 |07 | shite | U, 1 | w7 walking | xn 2 & | 1.0 | 420 | 7 | 408
I



—

(.c.fecont. Table 8 )

[ I | [comtry or | |
| Ref [Sex| Age [Wut.| Ethnic | replen, |sES] Actlviey
{we. | | v st.| grop |, 028 | |

[

27 | 1| -9 |0 | indisn
| -
|

| | Energy cost |

|

Hethodolegy n I Welpght I BaA l sass c---o..l
I
|

tkg) | keal/min |  kest/min | cal/hg/min | X ik |

LIGHT WORK

AT SCHOOL
| standing during labarstery wark or
N | dissection

| india |

| |

| |

| i

20 |Fjc1a-25| N | Indlan | wu, D | u | Standing \sharatory work
| |

| |

| |

| |

|

I l I -I nl -
9 | 44.306.6]0.7320.13[1.2220.35 | 27.227.8| 1.88

| ! | | |

I ] | *l *| .
26 | 47.722.2]0.7520.07] 1.26 2 0.18] 26.0 2 &.7 |  1.65

India

| |e8a] | |
| o8 |Jen| | ,
28 | ¢ |t16.0- |11-0] ? 7 | Clessroom sctivities, 106 minutes

P lwe ] | | |

1 | 603 1.03  |1.89 2 0.4

fHeart rate » V02

Hae | LB

| [ 1 | | Austratia | | | integrating pneumo- | | f | | |
|28 JF] 1% [n | white | U, D | N | Laborstory and office work | tachograph | 2 | %4 | o080 | 1.4 ®.2 | va |
[oseme]=o-]ormvaas]enneoncncansane[aancensrnce fans |snacncmacnnrnnnnensanennnanaancannsannaees [sosnecnnnenncancnsnannna]sacencen [sumennensaan [aemmnnnenans [emeoenenanne [conneaacnenn lanannnanene|

LIGHT AND MODERATE HOUSEHOLD WORK
(I 11

| | | I * * | * 1
J27 | F| 1719 | ¥ | indian

M | Sueeping floor; washing cloths | ] 9 ] 4.3 2 6.8 | 0.73 3 0.13] 2.60 | 379 | 357 |

[ (| |

| v,p |n] |

|-----|..-|-.--...|....|-.......-..|.........-.|...|.............................--.....-..--- ..-...-...---.--........l.......-|-...........|..-...--..--I----.-------‘-.-.-.......I-.-.--------'

| [ T L I | tndla | | | | [ | | | |

|2 | ¢ Jra-233) W | indlan | w, D | N | sitting, househald work KK | 26 | #7.722.2] 0,752 0.07] 2.21 2 0.37] 45.72 9.1 | 2% |
| | |
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C.../¢ont. Teble 8)

i | | Energy cont
n | Welght | &M | mma
I
I

| 1| | | |comtry or | | ! |

| et [Sex] Age |[wut.| Ettnic | reglon,  [SES] Activity | Hethodology |

Jwa. | | vy |er. | mrom | R, 071 |- | | | | (kg) | keal/min
|“"'I'“l""'“|""|“““""“I"““““'|"'l""“'"“““""'"“'“'"“"“““"l""“'“'“"""“""l'“"‘"l"’"""“"l'““

LEISIRE TIME, PLAY OF MODERATE INTENSITY

| [ (I | il | | | ! | | | ‘| *| .
l27 ¢ ) 7-®w [N | indien | U, D |N]Dancing, jurping, ruming, parading | «xn | 9 | #.326.6]0.7320.13] 2.2 2 1.01] 50.0 2 22.4] 3.08

|
|

keal/min | eal/ko/min [ X may

b1 |weaa] I (I | I | I I | |
| | jo8 |J&n] | v.s. | | After school, Iincluding play, for 300 | | | [ | 1 s 1 .
| 28 | ¢ |c16.0 +|1V-0] ? 1l v, 1 | 7] winutes | tdeartrmte-voz | 10 | 80,3 | 1.03 | 1.92 & 0.45] 3.9 | 1.8
I 1 phre || i I I | | I I I |
e T e e LT [ T LT T B R e |
| | | | { | Physical education class: 25 min sctivity| | | | | | * | .
Il 1] = |~ | " | " | » | » 28 minutes leisure | " " | w | 60.3 | 1.03 | 2.57 2 0.59| 2,6 | 249
T L B R B ] D Ll B T ) EL LTI T TRy PERT R ey PR -]

RUNMING, EXERCISE, SPORTS
| | | | | Australle | | { Integrated pneume- |
|2« [ ¢ ] 18 [ | white | U, 0 | n|cClimbing stairs | tachogreph |
T B R T L B T S L CTCCTORLYIPE] PEPPOTP RPN RIPPRTI Y|
[ I | indle | | | I I *| *l .
a7z fr)w-19 | n | indisn | U, D | M| Ascending and descending steirs KN | 9 |4%.326.8]9.7340.13] 3.46 5 0.73] 77.0 2 16.2] &.T5
| |

1 I f | I I *
1 | e | w0 | 70 | we | 5.9
|
I




-l

o

{...fcont, Yable 8 )

(I I [comtey or | |

| mef {Sex| Age |wut.| Ethnic | reglon, |sEs| Activity
(we. | | v se. | grop | R, 071 | |

n | Welght | =m |
| I & | kesl/min | keal/min | col/ko/min |

Methodology

| i | 1 Energy cost
|

[ [ | -1 | | | | *l *f
e =] = |=| - { . | = | Riding blcycle » | 9 | &.316.6]|0.73 2 0.13] 3.40 £ 0.53] 75.8 2 11.9]

4.68

I 1w 1| | Indta | | | | | | | *| *|
|26 JF JcB-23)|n | Indisn | U, 0 | M| Ascending and descending stairs ] Kkn | 26 | 47.7 2 2.2 | 0.75 & 0.07] 3.02 & 0.83] 81,9 2 15.7|

4,02

1

1

| I 1 | | ux. | | Step test, 10 min. st 15 steps/min, | l | | f | * |
|20 [ F|17-18 J 01 | white U, 1 | M| 25.4 cm stool | k& 2 | &0 | 10 | 4,00 | 66.7 |
I | |

Sea footnotes on Table §



Table 9. Authors and year of publication of numericzl references in
Tables 110 8

1. DucGaN and MiLnER, 1286a.
2. DucGaN and ViLNERr, 1986b.
3. Torun, CHEw and MenDozA, 1983.
4. Menpoza and ToruN, unpublished data.
5. SPURR, ReEiNA and Barac-NieTo, 1986.
6. SpaDY, 1980.
7. TavLoR, Lawig, RoserTsoN and McLEAD, 1948a.
8. TayLoR, Pyg, CALOWELL and SosTisaN, 1949.
9. TavLOR, PyE, ELuis and GoosHaLL, 1851,
10. TAYLOR, PYE and CALDwWELL, 1848Db.
11. LeacH, 1973.
12. WATERS, HisLop, THomas and CawpPBeLL, 1883.
13. GanDRA and BRADFIELD, 1971.
14. CuLLumaing, 1950.
15. BRaDFIELD, CHAN, BRADFIELD and PAYNE, 1971a.
16. BEDALE, 1923.
17. BANERJEE and Sana, 1952.
18. BanzrRIEE and SaHA, 1972.
19, LeGuN and MOLTSCHANCWA, 1835.
20. MaHADEVA, PAassSMORE and WOOLF, 1953,
21. Guzman, unpublished data.
22. BEATTACHARYA and BaNgRIsg, 1953.
23. KNUTTGEN, 1967.
24. McNaugHToN and Cann, 1970.
25. Moore, Ponp and KorsLunp, 19356.
26. Banzruee, Barua and GHCSH, 1981.
27. Banzriee and MaHINDRA, 1262,
28. BasoriELD, PauLos and GRosSwaN, 1871b,

lack of standardization in the activities performed, socioeconom-
ic conditions of the children, the small number of studies in £zch
category of aclivities, and the small number of children in scme
studies. There were no difierences in the energy ccst ¢t the
activities assessed among older adolescent girls in deveioping
and industrialized countries, and there were no daia to compare
older adolescent boys or children under 7 years of age.

Table 10 also suggests that the energy cost of secCeniary
activities while sitting, expressed as multiple of BMR, was greatsr
in industrialized countries among 7- t0 14-year-old boys. In addi-
tion to the caveats mentioned above, it should be noled that
these differences are largely or exclusively based on studics by
TAYLOR et al. (1948a, 1949, 1951), whose data on the energy cesis
of sedentary and light activities of boys (Tables 2 and 3), and girls
(Table 6) were higher than similar activities assessed by other
investigators in developing and industrialized countries, spacially
when expressed as multiples of BMR. This could be due to meth-
odological reasons, since Taylor and collaborators were the only
investigators who calculated energy expenditures from the
carbon dioxide produced by children in an indirect calorimatry
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4.3.

chamber, and some experiments were done with more than one
child in the chamber (TAYLOR et al, 1948b).

Adequately designed comparative studies must be done to
confirm whether there are, in fact, differences in the energy cost
of activities of children with different racial, geographic, socio-
economic or nutritional backgrounds. In adults, GEISSLER and
ALDOURI (1985) found that the energy costs of standardized
sedentary activities (lying down, sitting, standing) measured in
persons who lived in Britain, were 10-17% higher in English and
Greek individuals than in Asians and negroid Africans.

Energy costs in relation to age and sex

A summary of the energy costs of the ten categories of activities
described in Table 10 is shown in Tables 11 and 12, expressed
as X BMR or cal/kg/min, respectively. They are the mean values,
weighted for the number of children in each study and rounded
to one decimal place, from combined data of developing and
industrialized countries. When the number of children was not
given in a study, the mean value was weighted for the number of
studies in that category of activities. Based on the preceding
comments about the studies of Taylor and collaborators, the
weighted means were calculated excluding or including (in
brackets) data from those studies. For purposes of comparison,
the energy costs of similar activities for adults are also shown
(FAOAWYHO, 1973; FAO/WHO/UNU, 1985).

The gaps in knowledge are evident in Tables 11 and 12. For
some ages the existing data derive from only one or two studies,
and some investigations only included 5 or less children
(Table 10).

With those limitations in mind, the data in Table 11 suggest the
following when energy costs are calculated in relation to BMR:

(a) Sedentary activities that do not involve body displacement
have similar energy costs from preschool to adult age.

(b) The energy cost of walking and moving around increases
with age from preschool years to mid-adolescence.

(c) The energy costs of the activities that have been assessed in
adolescents beyond 15 years of age, are similar to those of aduits.

(d) The few activities assessed in girls and boys had similar
energy costs in all age groups.

The data in Table 12 indicate that:

(a) The energy cost per unit of body weight of activities per-
formed by adults should not be used to calculate the cost of chil-
dren’s activities, as discussed in a previous publication (TORUN,
1983). The errors will be greater the younger the children are.
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YABLE 10: ENERGY COSY OF ACTIVITIES.GROUFED BY CATEGORIES

| a| | b1 Energy cost of arrivitTes
Yype of activity | Country | No. of studies | Weight | keel/min  |oalshg/min [ X 6=
| | tehild-en) | cig) | | |
aesemsvassaacacsesnconsenseasaancfaeancannns [comansncuorrensn fensannrac [annnennnennn|rannaennans fenennnntnnn
PRESCHOOL AGE (1.5 = 6 y) =~ COMEINED SEXES
] | d] | 0.52 | 119 | 1.4
Lying down, resting or playing | o ] 4¢17,20,20,23) | 10 - 91 | €0.39-0.56) | (44 = 5C) | €1.06-1.%7)
1 | | | | |
sitting quietly 1] po 1401 | 1 | 0.53 ] L7 | 1.2%
| | | | | |
Valking, free velocity, level | | | | | |
grownd | -] ] 1¢& | 1) B | 0.58 ] 71 1 2.05
| | | | | I
walking, constent pece, ushill | D | 1 €23) | v 1 11 | o8 | 2.8
l | I I | l
Ascending snd descending ramps | ] | 4 ¢ | 1n i 0.93 | &7 | 2.29
| i | | | l
l | | | | J
Riding tricycle slowly, climbing | D | 2 ¢, 8 | u 1.03 i 2 | 2.3
staircase slovly | | i | €0.82-1.06) | (73 - 93) | (1.52-2..7)
| | | | | ]
.-----.--.-.-...-.-.--.-.--...--IIIII'---.--'I'-'-'-'-.'.-Il.-I‘l.-.--I.I-----------I-II.IIII..._-I-.--.-...-..
SCHOOL-AGE (7 - 12 y) ~= BOYS
| | I | | |
Lying down I | 1¢1&) Il 22 1 o7 | 35 | 1.ca
| | I | | {
| | l | | |
| » I 50%,%,19, | w-32] 0.58 | 7 1 1.17
sitting quietly, reading, writing,] | 23,26 | | €0.20-1.02) | €31 - <) | (1.16-1.79)
playing, ete. 1 | | | | | .
! | ot6,6,6,%0, | z2-37] 1.2 | 0 ] 1.9
[ (5} | | €1.12-1.37) | (3¢ - 52) | (1.00-1.62)
[ i [ I | |
| | | | | | .
stending quietly, Little movement | I | 27, & 135-37 1 1.8 | L T I |
| i | | €1.45-3.67) | (39 - 53) | ¢1.58-2.24)
| | | | | |
| | | | | |
| » | 108 | 21 | 1.7 | & | 2.
Standing and moving I | | I | | .
1 t ] 1 I 3 | 2851 | 72 | 302
| l | | | |
| | 1 | | ]
| I 10 I 21 1 1. | 828 | 27
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(.../cont, Table 10, School-age (7-12 ¥) -- boys)

[ 4
| s | b Enercy cost of activizies
Type of activity | Comtry | Ko. of studies | Weight | kcal/min  Jcalskg/min | X EMR
I | Ctchitdren) | cthgd | | |
EsssserssesEEsTracncanmesanEan. ..I..-..-...-I----------------I---------I-------------I-----------I-----------
walking, free velocity, level | | | 1| | ]
ground | 1 | 233,34 [30-3] 2.5 1 % § 293 ¢
I I | | c2.26-2.7%) | (76 - 71 | €2.79-3.07)
| | | | | |
| | d| | | [
valking fast, uphill or carrying | D | 3¢, ] 21 | 2.36 | M0 | 3.5
a load | | | | ¢2.27-2.54) [€105 - 138)] (3.31-3.71)
| | | | | |
| o | 2¢19,25) |2-25] 160 | & | 2.1
| | | | €1.47-1.74) | 161 - 68) | (2.30-2.32)
Leisu=e 1ime, moderate play 1 } | sl | | ]
| 1 | 3,7, 5:)]28-32] 3.3 | 103 | 3.78
l | | | €2.41-3.57 [(76 = 126) | (2.87-4.7)
| | I | | |
| © | 109 | 2 | 1.41 | 55 | 1.88
At school (clacsroom) | I | f | I ! 1
| 1 |18 | 228 | 2.0 I 8 |} 3.00
| | [ i | |
-.------------.-l-l--.------------I-".-'--—-I----'-'-"""-'I.'--.-.l-I-.II-.---.---I---lIl..-'-I-'-----.-.lI
EARLY ADOLESCENCE (13 - 14 y ) - BOYS
| | | | [ |
Lying down | o | 3¢14, %, 18] 30-53] 0.6 | 2 | 1.03
| l | | cc.se-1.08) | (20 ~ 203 | (0.99-1.06)
! | | | | |
| | I | | |
|] o | 3¢4, %, 1) 30-53] 0.9 | 2 | 104
Sitzing quietly, resding, writing | | | [ to.67-1.c7) | c20 - 30) | €9.58-1.10)
| [ l 1] | | et
| 1t | 2¢, 10 l41-451 1.3 | 2 | 1.3
| | | I €1.25-1.50) | ¢28 - 353 | €1.25-1.81)
| i | | | |
| | | | | |
| o I 24, % |31-53] 1.6 | 2r |} wa
| I | I €1.¢3-1.28) [ (2% - 30) | €1.18-1.24)
standing guietly, Little movement | | I f ! { | f
1 1t I 1 ! & | 1.0 | 31 | 140
| | i | | |
| | | | | |
| o | 108 I 30 | wrr | 58 | 2.3
Standing and moving | | [ 1l | l
] 1 | 2¢2, 5 #1251 157 | s | 208 f
| | | | €1.80-2.14) | &t - 48y | €1.98-2.14)
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C.../cont, Table 10, Early Adolescence (13-14 y) - boys)

[
] a | I b1 Enercy cort of activities
Type of sctivity | contry | No. of studfes | Weight | keal/min  Jeetshg/min | X 6aR
| | cchildrend | ks | i |
-.-------..........-..-.---..-..-...l..--------l.-.-.-----------l---..----l-----.----.--I-----------l.-..-.-----
} | 1 l ] |
{ 0 | 3¢9, %,16)]30-53]) 219 | 6 | t.3
¥alking, free velocity, level } ] | ] €2.10-2.70) | (51 « 793 | (2.¢F 2.EF)
gro.nd | | | L | | f
| 1 | 1 (» | & | 3% | o] 3%
| | I | | I
| | d | | | |
Valking fast, uphill or carrying | D | 3¢1&) | 30 | 309 | 3 | L7
a load | | | | c2.52-3.38) J(§7 - 312) | (3.55-4.11)
I i | | | l
i | | t| | |
Leisu~e time, moderzte play | 1 | 2¢2, 19 | 41 -45| 2.75 | €5 [ 2.0 ¢
| I | | ¢2.50-3.00) | (56 = 75) | (2.50-3.3%)
| | | | | |
l | | | | |
I »o | 3¢14, 14,6 31 -53] 4.37 | 1 | &.78
Runing, exarcise, sports | | 1 | (3.28-5.07) J(96 - 132) | (4.79-8.i0)
! ] d | s | | i
1 1 [ 3¢ ] & | &.47 | 9 | 4T g
| | 1 | ¢3.02-5.60) (68 - 122) | (3.0¢-" o3)
| | | | i |
SR S T B LTI LEDTRURI e LT T LT Y [T S [P
MID = ADO.ESZENCE (15 - 16 y ) - BAYS
| | 1 | | |
| b | 109 | & | 1.18 | 3 | L3
Lying down | | I I | I
| @ | 1¢5 I 57 | 1.1 | 20 | .oa
| | I | | [
| l | | | 1
sitting quietly, reading, writing | D |6 12,186,150} < | 1.2 | 22 | L2
| | 1435 - &93] €1.10-1.37) | €26 - 220 | (1.17-1.32)
I | | | | |
| | | | | |
standing guietly, little movement | D | 102 | & |1 1.60 | 3 | 1%
| | | | | |
1 | | l | |
Standing an¢ moving 1 | 1048 | <« | 253 | 52 ]| .0
l | [ | | [
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€.../CONT. Table 10, Fig-Adolescence (15-1& y) - boys)

c
i s} i b } Ene-cv cost of ectivities
Type of astivity [ Comtry [ Wo. of studies | weight | keal/win  [cal/kg/min ] X E%R
| | tchildren) | (kg) | | |
""""""""""""""""""""" R P annnd RERALERCLY EECERERLEIIER] RSt bitd Ehtbbi it el
| | | | | |
| D ] 2 12, 1) | 48 - &9 | 3.1 | 5] | 3.06
Melking, free velozity, levsl | I | | ¢3.06-3.35) | (64 - €9) | (2.94-3.1%)
grownd | | | | | |
| 1 | 215, 25 | 57 - 64| 3.2 | 86 | 3.8 f
| | | | ¢3.E£-4.05) | (&4 - 68) | (3.32-3.63)
| [ | [ | |
. I | d | | | |
=eiking, uphill or carrying a | ()] | 3 ¢14,14) | W | 4.8 | %4 | 4.36
losd | | I | €4.53-6.63) | (53 - 94) | €4.32-4.41)
| [ ] | | i
. . | 1 | | } |
Leisure time, moderate play , [} 125 | k73 | 1.82 [ 114 l 2.46
1 | | I [ |
1 | | i { |
. i | | | 1 | |
kun'ng, exercise, £po-ts | 1 [ 145 | s7 | 3. | 67 | 3.59
| | i | | I
LATE ADOLESZEWCE (17 - Wy ) - BOUS
| | 1 | l |
[ | 1 I 56 | 1.2 | 22 | 1.24
Ayien e | | | [ | |
| 1 [ 1195 | e8| 1.33 | 2 | 105
| | | | | l
et . . | | | | | {
£t gaietly, reading, weizimg | D | 3¢3,9 5) [56-66] .53 } 26 | 1.2 h
| | ] P {1.27-2.62) | €20 - 36) | €1.64-1.8%)
] I ] | { |
N e | | d | | | |
Standing quicr.v, tittie mover,r | p | 4 (3,9.9,15) | 56 - &6 | -.ts | 27| 1,48 b
! | | | €1.38-1.54) | (21 - 25) | {1.10-1.76)
] i | [ | |
. —_ | | i | | |
wrlking, free veiocity, levg | D | &¢1,3,9,15) |5 - 66 | 3.1 | £y | 509 h
eead | | | | (2.73-3.65) | {5 - 66) | (2.38-3.80)
i | | | | i
- o LR mAsk | | ] | | {
=edensary Brc Light we | © | 1 | s | 1.6 | 30 | l.e8
| | | | } |
Furri eaerct r I ! ¢l I I I
TRL EAETCISE; Sports | o i 5¢1,2,999 [S6-66] 4.5 | £2 | 4.57
| f | | (3.67-£.50) | (72 - 99y | (3.%3-5.37)
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€.o./e0ont, Table 10)

Type of activity

gsitting quietly, draving, singing

Standing guietly, littie movement

Standing 2d poving

¥alking, free velocity, level
grod

Sitting quietly

1en2ing guietly

walking

Lying down

sitting q.ietly, reading, writing

€

| al i b| Ene-cv cort ef mezivitfes

| Coumtry | Bo. of studies | weight | keai/min  [calfigimin | X ER

| | tenitdren)y | ) | | |
-.--.----.-.'-..--.'..---.---..-..I-.'---..-'I-.'--'-.'---.---I..'----.-l-------..---'l----.-..-.-l.'-.--------

SCHOOL-AGE (7 = 12 ¥) -- GIKLS

| | | | | |

| | 59, 10, 15 | | 1.C7 | 12 | 1.28 e

T S R A 1Y [ 31 - 36 | (0.58-1.22) | €30 » 34 | (1.25-1.4%)

| | | | | l

| I | | | |

| 1 12¢9, 12) ] % | 1.36 | &0 | 1.1 e

| | | | (1.26-9.47) | (36 = 22} | (l.-t-1.70)

| | | | i |

| | | | [ | e

| 1 |12 | % | 2.26 | 67 | 2.72

| | | | | |

| | | | | |

| ] | I 2.30 | 63 | 2.72

1 | | 3¢:2,27,273 |30 -38] €2.5%1-2.57) | (&5 - 70 | r2.24-2.0%)

l | ] | |

BT T L B s

EARLY AKD RID-ASS.E422n.E ("3 « 15 y) -~ ZIRLS

I | | | ! | h

I ] ] 1G5 | -7 | 1.75 7 | r

I l | | I 1

l [ | | | [

| | | i | |

Il o | 163 | 7 | 132 | 2% | 1.3

| | | | | |

{ | i i l i

| ] | 105 | &7 I 2.55 | 54 | 2.7

[ | f | I | t | f

I H | 128 | 56 i 3.-3 | 61 | 3.-3

I | | I | |

R e ] B e (e wma

LATE ADD.ESCENCE €16 = 19 y ) - GIRLS

| I | | ]

] »o | 219, 24) | 48 - 48 | p.£2 | B v

1 i | | ¢0.81-C.B2) | €17 - 18) ; (%, . .

| { | | | |

| 1 ] 1(2) | £3 | 1.10 | 18 | 1.67

| | | | ! |

| | | | | |

| D | & c4,8,8,28) | & - 56 | c.~8 | 21 | .26

| ! I | (£.865-1.%8) | (9% =~ &7) | (1.16-1.29)
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C.../tont. Teble 10, Late Adolescence (16 - 19 y) == Girls)

c
| s | | b Eneroy cost cf sctivizies
Tyre of acztivity | Country | Ko, of studies | Weight | Lealymin  cal/kp/min | x Bk

| [ tehildeen) | (ksy | | |

smamESRuvyeEansesEnsessssanasanaand I........--I-----.....-.-.--I--......-I.--..--.....--l-----. ..... I--.---.--...

wanding quietly, little moverant | D | 4,892 |42-5] 1.08 | % | v

{ | | | €C.95-1.57) | (20 - 33) | (1.24-1.7%)

| I | I ! I

| | [ | | |

I [} | & C6,E,9,28) [ &4 - 56 | 2.7 | 56 | 3.2
valking, free velocity, level | | l | €2.05-3.20) | (&6 - 60) | (2.62-3.55)
s-oud [ | | | | I

| H | 1@ | ¢ | 4.20 | 70 | £.08

| | | | | |

| | | | | |

| o | 3¢2, 9, 8) |4 ~50|) 1.2% | 27 | 1.58
At school or Lz t werk (class- | | | | t1.22-1.-8) [ (26 ~ 260 | (1.65-1.82)
roam, leborato~y) [ | | | | |

! 1 | 110 | &0 | 1.E9 i n | 1.83

| | | | | |

{ | ! | | I

| | | I | [
Light and moderate househoid we-k | [ | 219, 29 | ¢4 - 48 | 2.40 I &9 { .1

I | ] | t2.2°-2.60y | (&6 - 58) | (2.%%-3.57)

| | i | i |

| D | 1™ | 44 | 2.26 I 50 [ 3.08
Lefsure time, moderate play | | d | l | |

] H 1 20, 0y ] éo | 2.2% | 37 | 2.18

| ! | ] ¢t.52-2.57y | t32 - £3) | (1.86-2.4%)

! | | | 1 |

| I d] | | |

| © ] £01,9.5,2:) |«=~70] 2.52 ] n | &.i4
Fuing, exe-cise, sports | i | | ¢3.C2-7.10) |42 - 1032 | (&.C2-5.87)

| i | | i |

I ] [ 1.2 | €3 I £.09 | 7 | 3.88

| | | i | |

|

@ =-e N

b = ceveloping; 1 # industrialized

Range of mean weights of the various studies

.= {a"Je) of gTudy meens; wetgnted by the narber of chiioren oF nader of studies;
) B4R = multiples of BMR

Different a=tivities megsured within the same category on the same chi.z-en

Mcat Or £ll studier by Taylor et al. (15:0e,b, 15.9, 1951)

Using estimazes of weignt for cal/kg/min and X PR in one stixly

using esticates of weignt for cs._/kg/min and X BYR in all studies
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TAEE Y1: ENEFCY COST OF CATEGORIES OF ACTIVITIES AT DIFFERENT AZES,
a
EXFRESSED AS MULTIPLES OF B2ZAL METABOLIC BATE (X BwR)

| tying | sitting | siavging | stending,| welking | welking | at school| tight amc | teiscre | rumming, |
| swzie | quietly | quietly | moderate | free vel.,| fest, w | or lignt | modcrate | o< nocerese] ererzise |
| | | | pevement | level gr. | or w/lesd] *rk | houre wirk] sley HEE AT S
[ommmeee |y PP P | CEEE T T TEEEY CETETEETEEY FRTTTTTTETY (P TETTPETY FEPPRPTPREPERY PR 1

MALE AND FEMALE

| I | | | | | | | !
[ 1] 1.2 | l | 2.1 6 | l [1.8 - 2.5 22§ |
I

| 1.2 | 1.2 | 1.6 g2 - 2.7 ) 2.8~ 3.2 [2.5-85.7T".3-2.7127-3.7T|2.2-:i

i ........ I..-..-...I.... ...... I ---------- I-----------l----------I----------l.--- ------- |---.......-.. sesssssean I
“ALE
| [11.5) ¢8| (81 (@] 3.0 | | | c| | i |
1.1 |12 (e | 2.2 | 2.8 | e t9-20] [2.3 - &.7 €55} 1
l ........ I...--.-..I..... ..... : ....... ..-I....--.-.--I..........l.-..--.--.I..--.-.....I.............:.......---I
| e | | 1 | | | | At
9.0 %Y ] w3 )] 2| 2.8 () | e | | Je.5 - 330 ) |
I........I-.....---I------....I.... ...... I ------ -----[----.-....I.-------..l.... ------- i ............. I .......... l
i | | 1 | 1 L | | !
[ 1.1 @ 1.2 ] 1.5 | 2.4 | 23¢y | 4k )| | | .5 | s |
l ------ .-I-....-...l..... ..... I ------ ----l ----------- : ---------- I ---------- |.---—------| ------------- l .......... l
| | | I | i | | | re-r
| 112 e ] 1.5 )] | 316y | [ P A | | | 3
| EECTTTTEY EREETEe [ EETTTT PR PYPPRITTRS  RALEDY EECEEECLTY FECEET PR | EEEEEEEE L R fremmeenann i
| | I | l ! | I 1 | |
! |
l""""l""“"‘l .......... l'“"'""i ----------- I'"'"'""i""""":""‘ ------- EEEEE EEEE TR PR PP
FEMALE
] 110.23) (&) 11602 2.1 | I | | I I i
| | 1.2 1 | | 2.7 ¢y | | | | | |
| EEEE LRy EECTPEE T [ommmene- L) CEPRTEEETE fo==-- e R R T T L TP EL PR [ ECECETTT T (e i
| | | | I | | | i |
.l | 1.4 | %4 | | 3.2 | | ! | !
HEEEEETEEY EEEEETTE | CEEEETTTEES PERREEEETE | Rttt |==emmmenee | R LE RELLL meeees semmasisesseniisenceacne]
1 | | I | | jl.6 - ".£ ] 2.9-3.€| 126 -5
| 1.1 03)] 2.2 (&3]t ()] | 2.6 €. iy | @ e
| EEEEEEEEY EETTTTEEE PEEPEPR [rmemmmnmnn e joeoenee. salessccnanas [eemmmmansn B EEEEET TR HEEEREEE T |
i | i i | i ! | | | I
(1.2 |2 | .5 4.5 - 2.5 [ 2.0 - 2.4 6.0 - 2.6 (T4 - 2.7 | 2.7 - 1T Lt - 02 Dl
By PR— [ Y PIRRP RN TR ) ERCECLEELLE [EEEEEEEETE R R Ty CE R T PP TR FEEEEE TR |

8 weig ted svereges ‘rom tatles 1-B, cormining cite from oeveloping & industrislizes couwriries. sumwer ir mecerteeries

more thar one estivity measured ir @ Stugy or mo-e Than one STUDy C0% Mithin a Cetegory ©f activities.
cats of Tayicm et al. (“=-=L2,b, 155, 1951).
Somsined cata for pales 2 Teneles of preschool age-

d From FAZ/WMDSUNG (1525).

-—Ai

-~J

Twz stuties by the tame ‘mvestigaiors, with very gi‘terent res..ts (ancte pnc Fragiield, 871; Eradfielc et sl., 1§°



4.4,

TENLE 1231 ENEESY COST OF CATLGORIES OF ACTIVITIES AT DIFFEREMT A3LS,

EXPRESSED PER UNIT OF EXCY MEIGHT (CALJXL/F1h)

] lying | vizting | stencing | steming,| walking | walking | at schoct| Vgt #o | Leisuce | rvning, |
| svale [ osterly | quietly | modera=e | free vel.,| fast, wp | or Ligat | rooerate | 84s mooerste] exercise |

| i | ] maveaent | level pr. | or sflcad] sk | house work] play | sports |
frmmnees Joeeeencen Jremmnenann Jm=menmnsnn [rommameenes Jrereeenene [-eeennnnne frommnmneens [rememvrenanas | LT I
KALE AKD FEVWALE
b | | | | 1 1 | l | |
Freschool | 26 | &7 | | n | s | | ] T3- &« | |
T [— [-remeeenen [reenevenee Jreeeonceces [eemennenan Jeonarnnnnn [ | EET T —— [T — I
EALE
1 | 31 =80 { rra | | | el | | |
szmaal | 35 { 37 | | e | 7 | 1 [35-8 | [ 6 -126 | i
{emeneee- [T f-ermceners Joseerenes- |rmenmmmeen- [omemenmane [remsannnan [ELTTT— TR [-=mnnneaan |
Early | | =3 | | | l | I | | |
aaclescence | 26 | 28 | 2 | s2 | e | ws | 1 | 56- 75 |68-122|
Jomeneve- I Y NN confemserencees [snennaneas jremrenenn- Joemseemnnns [-reemeroneaen Jrenmereen- i
rid l | I | | | | i | | |
sopiescence | 26 | 28 | 3 | 82 | 6 | o | i | 54 | & )
|--=-=--- Jacmennoan [r-escanese Jromeeenems [reeemrevene [T foseammansn ELTTETIere. [ R— |-ocansnann I
Late | | ! ! I i | | | | )
sct.escence | 20 | 2 ) ¥ | | 53 | ] 30 1 i {re=- 9|
J-mmne-- Jrennansas Jrenemanens [T | R fresemnnnne jmevmerenen [peemmeeson [T —— Jomrreneene |
d | | | | | | | | | | {
fau.t | 20 | 21 [ 2 |35-5 ) 57 |e2-78 |2-ub | -5 | 3B-77 |F7-"5)
[=emsn--- [===menen [-e=sswoee [eoeencencr |-eveeeecese [overnen-- [saaveceeas [rrmeeomeenn resannavarene Joeemsmnces |
FEXALE
| I 2 | w6 | B | | | [ | | I
5ol | I 2 | I | & | | | | l |
| EEEXTEEN | EEEELETTE | EEELOLEIE Joremreorra- I ----------- Jroemenmene- J-eermvanaa | ELTEITEEEEE Joannumereona- [ EEETETEELES |
Exciy and | 1 | | | | | i | | i
Eid asziesz. | 1 22 | 2 | l L1 I | | | | | |
Jremeeses [eamnnennn Joeerannnse [oasanceses [remeensnss [ememnnnan [rereareen- | S — Joeemmmrnennn [mreemesene I
Lee | ! | | | | | | i ! |
saciescenze | 18 | 1 | A& | | T S | 28 «3% | -z-2 | 32-50 | of- 05|
frmmeene- femmuvmane frmemmmanes {rammanasas [romemenanne Jrommemeeen [mmmemnne- [T T— [ [eevemran- {
d | | | l | [ | | | i |
bzt S T T T T - S | S5 [62-73 |29-4F | 31e6i | 3-73 | 3.0
............ T e Ll BT P T T T e

8 we"z~ted averapes fror tadies 1-F, comoining ceta from developing ama industrialized cours- es. In t=acbets: ocate of
Tav or et al. (7G-5,%, %P, 1951),
Com.i~ec cata for males snd ferales of p eschool ape.
Swf 1 us er by the same iteeciTpucors, wath very cifierent resuits {Ganams e Bragfdie.d, 1871 Brazfield ot al., 1$712)
[ From EADSWRS/ON. (C785).

(b) The erarcy ccsis of the activilies 2ssessed in 17- to 19-year-
oid boys and gir's are similar {0 those of adults.

(c) In the few activities asses:z2d in cver-6-yzar-old girls and
bcys, girls seem to spend about 10% less energy than boys per
unit of body weight.

Suggestions to estimate the energy cost of activities

In conclusion, more investigations are needed to assess the
encrgy cost of activities performed by healthy, freg-living children
of all ages. In the meantime, from the data currently available, the
following is suggested to estimzte the energy cost of activities
that have not been measured:

1. If the child’s BMR is not known, calculate it with appropriate
Iccal formulas or with those of SCHOFIELD ef al suggested by
FAO/WHO/UNU (1985).
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2. For children, 15 years or older, apply to the child's E'/R the
same multiple of BMR determired for eguivalent activities in
adults.

3. For children under 15 years of age:

(2) For sedentary activities (with little or no moverrent), lying
down, silting or slanding without displacement, us2 a
factor of 1.1, 1.2 or 1.4, respectively, for all childran uncer
15 years.

(b) For non-walking light activities, use a factor of 2.0 or 2.2
X BMR for ages 1.5-5.9 or 5.0-14.0 yzars, respz el

(c) For walking &t a normal pace cn i2vel grcund and fcr
moderate activities, use a facicr of 22 or 2.9 X =R 1or
ages 1.5-5.9 or 5.0-14.9 years, respac:ively.

(d) For heavizr activities, epply to tha child's EMR the ~ . ':
of BMR determiinad fcr 2auivaient activities in adulis. muiti-
plied cy 0.5, 0.65 or G.3 fzr azes 1.5-5.9, €.0-12.3 ard
13.0-14.9 yeers, respeclively.

These calculations will prebably have a smalier errcr wha;
used 10 estimeate the ensrgy expenditurs of a groug or popLiziion
of children than cf a sing.2 sgecific child.
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Discussion (summarized by B. Schirch)

Durnin’s initial impression was that the estimzies in To'ur’s
Tables of energy expenditure in moderate and heavy activiy
might be too low. He would have expected that walking on 2 '2\4
surface would cost more than 3 kcal/min. The highest values {o
heavy activities to be found in Torun's Tables &are between 30 an
40% of physical work capacity (VO, max). Adults wou'd oc:..
sionally expend more energy than that, and ‘he same could
expected in children.

An important issue in this connection is, of course, if occasicn-
al pauses are included in the estimates or not. The sourcss from
which Torun took his figures unfortuna*ely do not alwzays cl garly
indicate whether this is the case or n-t.

If energy cost data are used in conjunction with resulls of
time-motion studies o make estimalss of Z4-hour ene: Sy exgen-
diture it would be interesting to know if errors zre moi2 | '-..— i to]
be greater in energy cost or time-allozation estimaiss. .:~ n
believes that both kinds of errors can be consicereals, cut pr c
ably more so in time-allocation data. In a time-moticn study,
McGregor and her colleagues observed and recorcz=d ti= activity
of 12- to 24-month-old children, first once every 10 mintizss, than
once every minute. The latter procedure macds tha chiCren
appear less active than the formear one. She:ly erguszs (net using
BMR equations and BMR factors terids to result in ¢ zrestimates
of energy expenditure in the ganerally lighler aduits of dsveloping
countries. The same as yet unexplained phenomenon might !sad
to overestimates of energy expenditures in children living in iropi-
cal countries.

Torun's Tables still contain many gaps and the question is
raised, as to whether one could not fill them by simulating ihese
activities in a calorimetric chamber and measuring the corre-
sponding energy expenditure. Torun believes that energy expen-
diture for simulated and real-life activities would differ oo much
and that only data collected in iree-living individuals shouid be
used to predict energy expenditure in real life. Even if one collecis
energy expenditure data for free-living individuals, biases cannot
be completely excluded. Torun and his colleagues usuzlly elimi-
nated data collected during the first 4 to 8 weeks to r=duce the
Hawthorne effect (which stipulates that individuais vunder
observation act differently from individuals who are rot urder
observation).
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