Z Ernahrungswiss 37: 47-55 (1998)
O Steinkopff Verlag 1998

ORIGINAL CONTRIBUTION

M. Kersting

W. Sichert-Hellert
B. Lausen

U. Alexy

F. Manz

G. Schéch

Energiezufuhr von 1 bis
18jéahrigen deutschen Kindern
und Jugendlichen

Summary In a sample of 695
healthy well-nourished German
children and adolescents covering
the total age range from 1 to

18 years, 3d weighed diet records
were collected and measurements
of body height and weight were
taken. 10 % non-plausible records
(reported energy intake
(El):estimated basal metabolic rate
(BMR) < Cut off 1.06) were
excluded from further analysis. The
rate of non-plausible records was
low in the childhood age groups
(2-6 %), higher in the male (10
%), and highest in the female
adolescents (30 %). Recalculation
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of age and sex specific cut offs
based on assumed light physical
activity levels (PAL) reduced the
exclusion rate to 6.5 % (total) and
20 % (female adolescents). The
reported energy intake of the total
sample based on plausible records
(n=627, EI:BMR=>1.06) was close
to the new estimations of energy
requirements assuming light
physical activity which are
proposed for the revision of the
current FAO/WHO energy
requirements. The sample was of
normal height and weight
compared to the Netherlands
growth references. For a definite
interpretation of the low reported
energy intake in the context of
health promoting physical activity
patterns of children and
adolescents more scientific
evidence should be available.

Zusammenfassung Bei 695 gesun-
den, gut ernahrten deutschen Kin-
dern und Jugendlichen aller Alters-
gruppen von 1 bis 18 Jahren

wurden 3d Wiege-Ernahrungsproto-

lichen héher (10 %) und bei weibli-
chen Jugendlichen am hochsten
(30 %). Mit AusschluRkriterien un-
ter Beruicksichtigung alters- und ge-
schlechtsbezogener Schatzungen
des Energiebedarfs flir geringe kor-
perliche Aktivitat ergaben sich nied-
rigere AusschluB3quoten (insgesamt:
6.5 %, weibliche Jugendliche:

20 %). Die Energiezufuhr des Kol-
lektivs mit plausiblen Protokollen
(n=627; El: GU=1.06) entsprach
insgesamt weitgehend den neue-
sten, zur Revision der derzeitigen
FAO/WHO-Werte gedachten Anga-
ben zum Energiebedarf bei leichter
korperlicher Aktivitat. Korpergrolie
und -gewicht des Kollektivs waren
normal, gemessen an niederlandi-
schen Referenzwerten. Fir eine ab-
schlielRende Bewertung der ermittel-
ten niedrigen Energiezufuhr im
Zusammenhang mit gesundheitsfor-
derlichen korperlichen Aktivitaten
von Kindern und Jugendlichen ist
eine Erweiterung des derzeitigen
Kenntnisstandes abzuwarten.

Key words Children and

kolle gesammelt sowie KorpergrofRe adolescents — 3d weighed diet

und -gewicht gemessen. Insgesamt
10 % unplausible Protokolle (Aus-
schluBBkriterium: protokollierte Ener-
giezufuhr (EIl): berechneter Grund-
umsatz (GU) <1.06) wurden von
der Auswertung ausgeschlossen.
Die AusschluBquoten unplausibler
Protokolle waren bei Kindern nied-

rig (2-6 %), bei méannlichen Jugend-

record — energy intake — body
height and weight — underreporting

Schlusselworter Kinder und Ju-
gendliche — 3d Wiege-Protokoll-
methode — Energiezufuhr — Korper-
grofRe und -gewicht — Unterproto-
kollierung
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Introduction 1990-1995; 93 % came from children (1-12 years) and
7 % from adolescents (13-18 years).

For about the last 50 years, FAO/WHO reference values The other part of this sample came from the cross

for human energy requirements have been used as a bgg%t_|onal »DAD Study” Dortmund ADolescent Study)

for worldwide national and international energy intakggg'?e_ggou.lt.r:'; %a,lar\aD”eslu\j\gt; ;?ciol?:glN;I\éoDir?éruddyege;\:]vﬁig-

recommendations. Recently, new estimations of enerEémetrical measurements and a 3d weighed diet record.

requirements for children and adolescents from 1 to e DAD Study was aimed at interested adolescents to
years of age based on measured total energy expenditur? y .
enlfarge the cross sectional sample of mostly younger

were proposed as a basis for new FAG/WHO ener%%bjects from the first examinations of the DONALD

requirement data (28). Compared to the current 19 heref hool ¢l ith itional
FAO/WHO requirement data (12) and the almost corré- udy. Therefore, school classes with nutritional educa-

sponding German (10) and EC recommendations (24), = angdle|surg sp?]rt CIUES (e. g(.j, hOCkﬁy’ swmm:jng)

new estimations are about — 20 % lower for childrefj ¢ 200resse with teachers and coaches as mediators
under 5 vears and about + 10 % hiaher in adolesceﬂ?tr recruitment. Secondary schools as well as technical
boys andypreadolescent girls g schools were chosen to include both pupils and working

0, 1 = i
Therefore, the observed energy intakes from nutritio%dmescems' 70 % of the total diet records (n=161 with

surveys of children and adolescents are evaluated qLﬁté)laus'ble energy intake, see later) were from mostly
emale school classes, the others from mostly male mem-

differently, dependent on whether the current or the nel}?/v ts of sport clubs. The enerav and macronutrient intake
estimations of energy requirements are used as a reoé:r P ' 9y

ence the total sample according to age did not vary signifi-
' cantly with the year of recruitment (Kruskal-Wallis test).

The existing dietary intake data sets from German . .
. . The social background of the study population was
children and adolescents are mainly old. More recent

figures are only available as uncommented tabulaté I7a)t|vFer Ign?ltghlCs%rg'%?:rtido}g;rh?hgglSlaelmi?\rtr;fnsi%act)lsrlgse
average values and data for children under 4 years n _/2.0/8 % visited Ja rammar school/secongl/ar schO(?I/
existant (11). We have collected dietary data from 6 0 9 y

children and adolescents covering the age ranae fro auptschule, respectively, (German statistics: 37/26/37
9 9 9 "y6) and 10 % a technical school (statistics: not included).

to 18 years for a detailed assessment of the food ahe highest school educational level of the mothers/fa-

nutrient intake of a well nourished healthy population[ X i
. : hers of the study subjects was a grammar school certifi-

Hedre, we report on _the r—.;]nergy intake of the q|fferent % te in 34/45 % >(/statiétics 18/25 0/?) and a lower level in
?nnatiosr(?; (%réc;ugiduagtg aft ?hgemrloglr:eenrqg)cl)frggﬁgi?\meunr:dir-g/ss % (statistics 72/75 %). The mothers’/fathers’ pro-
P 9 fessional qualification was at university or graduate level

reporting and physical activity levels for the evaluanopn 21/39 % (statistics 14/21 %) and apprenticeship or

of the data, training level in 79/61 % (statistics 86/79 %). The occu-

pation of the mothers/fathers was non-manual in 42/82

- % and manual (including housewives) in 58/18 % (sta-
Subjects and methods tistics: not available).
Subjects Weighed diet record

Part of this sample came from the ,DONALD Study‘Trained dietitians were each responsible for a record
(Dortmund Nutritional and AnthropometricalLongitudi- throughout the study. 3d consecutive weighed diet re-
nally Designed Study) of O to 18 year old infantscords were performed by use of electronical food scales
children, and adolescents which was established at f{{&oehnle digita 8000, accuracy 1 g (<64 g) and 2 g
Research Institute of Child Nutrition Dortmund in 1985(65-1000 g) and WEDO Digi 2000 (0-2000 g), accuracy
Participants in the DONALD Study came from voluni g). Recording was explained to the parents and older
tary families interested in the longterm course of diet anthildren of the DONALD Study individually and to the
health of their children. The DONALD Study protocolgroups of the DAD Study in the classroom or at the sport
comprises among other examinations of anthropometricalib. An information sheet and a written example of a
measurements once a year at our institute followed byld form free record was left with the participants. The
3d weighed diet record and a 24h urine collection a@&hoice of the recording days was left free. Week-days
home. This report only includes the data from the fir6f6 %) and week-end days (24 %) were almost equally
examination (first diet record) of an individual to elimi-distributed in the sample.
nate follow-up effects. From the total of first diet records The weighed amount of each food and drink taken
(n=466 with a plausible energy intake, see later) 80 %®th in and out of home as well as the time and place
came from between 1985-1989 and 20 % from betweefh each meal should be recorded. Different components
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of a dish, e. g., bread, butter, jam, or of a composiiafant foods, 290 special preparations) with listings of

meal, e. g., vegetable soup, were recorded separatagergy and 30 nutrients. For LEBTAB, the energy and

However, emphasis was laid on maintaining the usualtrient data of basic food items were taken from the

diet over the indispensable weighing of each consum&krman food tables; missing data was taken from food
item. Therefore semiquantitative amounts (househdiables from the UK and the Netherlands. The energy and
measures, numbers of portions) were allowed, particularytrient content of commercial products was estimated
at school or in a restaurant. For estimating the weightg a simulated recipe from the ingredients listed on the

of semiquantitative amounts, a set of our own standdatbel and checked by the data declared by the manufac-
conversion data was used. Each food item was descriliader.

in detail, e. g. brand name, method of preparation. Wrap-

pers, cartons, and packs from commercial products We&Jg|igation of records

kept.

At the end of the 3d record period, the dietitian visited
the family or the group and checked the record for con-0 check for underreporting, the ratio of reported energy
pleteness and accuracy. If further queries turned up dintake (El) and estimated basal metabolic rate (BMR,
ing the coding the dietitian contacted the participant viaccording to Schofield (26) taking into account age, sex,
telephone. body weight, and height) was used as proposed by Gold-

Record keeping switched from the parents to the chiperg et al. (13). Records with an EI:BMR ratio <1.06
dren/adolescents dependent on age. Some children (agut off 2, 95 % confidence limits), indicating a non-
sisted their parents in recording from the age of 7 yea@ausible individual actual 3d energy intake, were ex-
80 % of the 10 to 12 year old children already help&tuded from further analysis.
with the recording. In the adolescent groups totally self- The ,cut off 2* from Goldberg et al. (13) is based on
reliant records were kept by 20 % of the males and 30 tae following assumptions:
of the females at the age of 13 to 14 years and by 70 9% a physical activity level (PAL = total energy expendi-
of the males and 90 % of the females at the age of 15 to ture as multiple of BMR) of 1.55, equivalent to a
18 years. In about 80 % of the daily records, >90 % of sedentary lifestyle in an adult population,
the consumed food items was weighed rather than esti- @ within-individual coefficient of variation (CV) for
mated irrespective of age and sex, whereas in only 2 % EI of 23 %,
of the records <5 % of the food items was weighed. * a CV for calculated BMR of 8 %,

e a CV for PAL of 12.5 %,
e 4 recorded days.

For comparison, we have recalculated age and sex
specific cut offs using the procedures of Goldberg et al.
Energy and nutrient intakes were calculated with oyd3) with the following modifications:
continuously updated nutrient database LEBTAB which the new estimations of the PAL assuming light physi-
contains at present 3660 food items (2030 common foods, cal activity (Table 1) given for 6 different age/sex
composites and commercial products, 1340 commercial groups of children and adolescents (28),

Energy computations

Table 1 Numbers of collected records and percentages of non-plausible records in 6 age/sex groups using different cut off levels for the
assessment of underreporting

Age groups Collected records Non-plausible records
Cut off Recalculated cut offs
<1.06
Years n % % (PAL) (Cut off) %
Males
1-5 140 100 2.1 (1.45) (0.97) 1.4
6-13 89 100 5.6 (1.55) (1.04) 4.5
14-18 64 100 10.9 (1.60) (1.07) 10.9
Females
1-5 167 100 1.8 (1.45) (0.97) 1.2
6-13 89 100 5.6 (1.50 (1.01) 2.3
14-18 146 100 30.8 (1.45) (0.97) 19.2

Total 695 100 9.8 6.5
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» a within-individual CV for El of 24 % for children % cumulated
under 6 years (18), 100 -

e 3 recorded days. 1 1+1-5yrs, male
90 J.|*1-5 yrs,female

1 | B86-13 yrs, male
- |*6-13yrs, female

Anthropometry
. 80 - ¥14-18yrs, male |
The subjects (undressed to vest and pants) had th " 81418 yrs, female ﬁ
height measured (to the nearest 1 mm) in a standi 70 -
position using a digital telescopic wall-mountec ]
stadiometer (Harpenden) or alternatively a supine me: gg
uring table for toddlers. For weight measurements (to tl 4 5
nearest 0.1 kg) an electronical scale (Seca 753 E) gg duincs ol 3
alternatively a supine infant weighing scale (Mettler P : >

15) was used. 40

Data analysis 30 .

SAS procedures (Version 6.11) were used for data ana 204‘ '

sis. Group specific intakes were calculated from the i :

dividual means of the 3 recorded days. For the discussi :

of underreporting, age groups were defined according 10 -

the new estimations of the PAL for children and adole: . PN ol

cents (28). For the description of energy intake ar 0+ " '
growth, age groups were defined according to the Germ 0 0.5 1 1.5 2 25
recommendations for nutrient intake (10). Additionally Energy Intake/Basal Metabolic Rate

the 1 to 3 year group was broken down into 1 year

categories to separate the 1 year old group becauser@f 1 Cumulative distribution of all individual values of the ratio
their different food pattern (20 % of the 1 year olds stilpf reported energy intake : estimated basal metabolic rate
received >50 % of their total food and energy intake froE!:BMR) of the collected dietary records (n=695) in 6 different
commercial infant food). age/sex groups.

Results

The distributions of the EI:BMR ratios differed betweerf9€ and weight for height conformed to the data_ from
the group of the 14 to 18 year old females with highetpe latest 1980 Netherlgnds growth survey (23) with an
proportions of lower values and the other age/sex groufcréased weight for height of about +5 % from the age
with almost identical distribution patterns (Fig. 1). 8 years except outliers due to small numbers in single

From the total of the 695 collected records 9.8 % wed$a's classes (Fig. 2). _ _
identified as non-plausible because of an EI:BMR ratio 1€ €nergy intake as MJ/d increased 2.6 fold in males
<1.06 (Table 1). These records were excluded from fu@nd 2.2 fold in females between the ages of 1 and 18
ther analysis resulting in a final sample of 627 subjec¥ears, while the energy intake as MJ/kg/d decreased by
with plausible records. The rates of non-plausible recor@® % in males and 60 % in females (Table 2). The
were C|ear|y dependent on age and sex increasing fr(ﬁhBMR ratios Were h|gher n the.male than n the female
about 2 % in the young children to about 10 % if@roups. The highest EI:BMR ratios were reached at the
adolescent males and about 30 % in adolescent fema®él¢ of 10 to 14 years in males and 7 to 12 years in
(Table 1). females.

The recalculated age and sex specific cut offs were The energy intake almost conformed to the new esti-
lower than the cut off 1.06 with the exception of the 14nated energy requirements in the ranges of light and
to 18 year old males (Table 1). Using the recalculatdtavy habitual physical activity in the 1 and 2 year old
cut offs a total of 6.5 % of the collected records was n@roups, close to the level of light activity in the 4 to 14
plausible. In the 14 to 18 year old females, about 20 Y¥&ar old groups, and below the level of light activity in
of the records were not plausible even with the lower ctite 3 year and 15 to 18 year old groups (Fig. 3). Com-
off. pared to the energy intakes in international nutrition sur-

The measured height and weight of the final sampleys after 1980, the energy intake was low in our female
of 627 subjects (Table 2) calculated as indices height fpopulation and conformed in our male population
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Table 2 Height, weight, and energy intake of 627 children and adolescents of different age/sex groups

Age groups Subjects Height Weight Energy intake
Years Number cm kg MJ/id MJ/kg/d El:BMR*

n Median (P1(; Pgq) Median (Py(; Pgp) Median (P(; Pg Median (P (; Pgg Median (P|(; Pgg

Males
1 66 82.6 (760, 88.1) 1.5 (99; 13.3) 4.10 (3.28; 5.12) 036  (0.29;,0.44) 1.57  (1.29; 1.89)
2 26 89.6 ( 86.1; 93.6) 134 (11.7; 15.7) 460 (391; 645) 033 (0.28;0.53) 152 (1.17;2.13)
3 13 96.8  (92.1; 104.7) 155  (13.4; 17.9) 480 (421; 5.70) 030  (0.25;0.39) 135  (1.16; 1.61)
1-3 105 86.1  ( 77.0; 95.8) 12.1  (10.3; 15.4) 431 (349, 5.59) 0.;6 (0.27;0.44) 1.54  (1.20; 1.88)
4-6 41 1115 (103.9; 117.5) 192 (16.5; 21.9) 596 (5.03; 7.10) 082 (0.26;0.38) 152 (1.24; 1.79)
7-9 39 129.8  (118.5; 142.5) 26.5 (20.6; 37.7) 7.67 (577, 9.26) 027 (0.21;0.36) 1.55  (1.34; 1.17)
10-12 16 1477 (143.0; 154.2) 393  (31.4; 47.0) 923 (827, 11.32) 024  (0.20;0.29) 1.65  (1.43;1.19)
13-14 36 163.0  (151.8; 178.0) 49.6 (41.2; 63.1) 1031 (7.79; 14.35) 020 (0.16;0.27) 1.63  (1.19;2.10)
15-18 41 176.0  (165.4; 184.4) 65.1 (50.4; 74.6) 1093 (9.21; 17.60) 0.18  (0.14;0.25) 147 (1.23;2.19)
Total 278 1.55  (1.24;1.97)

Females
1 78 809 (735, 854) 106 ( 9.1; 12.9) 375 (2.89; 4.69) 035  (0.27;,0.42) 1.51  (1.28; 1.88)
2 25 89.9 ( 842; 925) 12.8  (10.6; 14.0) 4.12  (3.44; 5.18) 032 (0.28;0.44) 143 (1.23; 1.75)
3 22 96.4  (929; 104.5) 143 (11.9; 18.1) 448 (3.67, 5.41) 031  (0.24;0.38) 1.38  (1.10; 1.64)
1-3 125 84.0 (747, 952) 1.6 (95; 14.4) 3.89 (3.01; 5.15) 034 (0.27;0.42) 149 (1.22; 1.78)
4-6 47 108.1  (101.6; 122.8) 18.8  (15.4; 26.0) 536 (4.05; 6.87) 030 (0.21;0.36) 1.50  (1.11; 1.83)
7-9 36 1323 (1224; 143.2) 274 (21.3; 32.7) 6.89 (5.55; 8.13) 026 (0.19;0.32) 1.60  (1.17; 1.89)
10-12 31 1474 (132.4; 155.3) 36.6 (26.9; 48.5) 725  (5.99; 9.08) 020 (0.16;0.28) 1.57  (1.19; 1.82)
13-14 10 160.5  (154.3; 167.6) 436 (37.5; 60.1) 8.09 (6.82; 952 0.19  (0.12;0.22) 145  (1.16; 1.73)
15-18 100 167.8  (160.0; 175.9) 585  (50.9; 70.3) 830 (6.79; 11.06) 0.14  (0.11;0.19) 133 (1.10; 1.81)
Total 349 147 (1.15;1.82)

Both sexes 627

*Energy intake: Basal metabolic rate

Discussion Energy requirement data

The reported energy intake of groups of healthy welthe new estimations of energy requirements for 1 to 18
nourished children and adolescents was almost in accoyéar old children and adolescents (28), which are pro-
ance with the new estimations of energy requiremeng®sed for a revision of the current FAO/WHO data from
assuming light physical activity but much lower than th@985 (12), are based on the same procedures to measure
current FAO/WHO energy requirement data and thetal energy expenditure (doubly labelled water, heart rate
lower the younger the children. monitoring) throughout the age groups whereas for the
1985 FAO/WHO energy requirements different proce-
dures were used depending on age (observed energy in-

] takes for children under 10 years; factorial method for

g 1 F//\ng\n others). Now ranges of energy requirements for light and

g o iﬁ\ /\ e Y a heavy physical activity have been given instead of single
LR W \/M average values in the 1985 data. In addition, basic data

g ] and derivation procedures were now presented in detail.
e For comparison, observed energy intakes from about 90

. nutrition surveys of healthy children and adolescents later

TR than 1980 were listed.

§’9§ 110 3 However, for the new estimations of energy require-
§Z§ 105 ] ments only measurements of total energy expenditure
238 1 o from few and small samples of 10 to 30 subjects have
T yTET ¥ v been available, some reporting surprisingly high and
%+ | others surprisingly low energy expenditures. Furthermore,

0 z ¢ 6 BA ( ‘°) L S only the new energy requirements for moderate habitual

ge {years

physical activity were experimentally based, while the

Figure 2 Height for age (standard deviation score, SDS) an@Wer/upper ranges for light/heavy activity were arbitrar-
weight for height (% of median weight adjusted for height) ofly defined by a CV of + 12 %.

year's classes in the study population in comparison with the

Netherlands third nation-wide survey 1980 (23) used as a reference.
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120 Moreover, recruiting aimed at families and adolescents
with interest in the field of diet to favor the quality of
1004 . recording. In the DAD Study teachers, who gave nutri-

' tional lessons, e. g., home economics were addressed,
because their pupils were supposed to be interested in
the subject. As an incentive, the nutrient computations of
the own record with an explanation by the dietitians were
offered to the adolescents. Probably, the obligatory study
| participation of the whole class may have diminished the
quality of recording in part of the pupils.

Energy (kcal/kg/d)

20 T T T T T T T T T T T T T T T T T T

Low reported energy intake

Age (years) The relatively low reported energy intake of the study
180 population was not attributable to inaccurate assessments
of food amounts. The documented high proportions of
weighed foods point to careful food intake measurements
: throughout the age groups.
1 H'H-g A Gl Neither was the total dietary intake inferior. Height

100 +

80 - 1 ’ and weight were normal and even an increased weight
H wy for height was observable through adolescence. Also the
60 - l:l -H g upper social background of the study population pre-

Energy (kcal/kg/d)

o cluded an inferior dietary intake not meeting the energy
Q = requirements. As a reference for height and weight, we
E[ favored the latest Netherlands growth survey (23), which
was from a representative neighboring population, cov-
ered all age groups from birth to adolescence and pro-
vided the necessary statistical data. The often used US-
NCHS growth data originating from studies between
Figure 3 Distribution of age group specific plausible reportedlgz_g_l975 need an update (20) _and recent data from
energy intake (boxes: P25, P50, P75; mean value as star) of b&jational European samples of children and adolescents
and girls in the study population in comparison with the new est@are only available as uncommented mean values (24).
mations of energy requirements (shaded area) ranging between
assumed habitual light and heavy physical activity (calculated from .
tabulations of yearly data from (28)) and in comparison with ave/ASsessment of underreporting
aged energy intakes (filled squares) from about 90 nutrition surveys
carried out later than 1980 (28). For the evaluation of the findings from nutrition surveys
bias due to underreporting has to be considered even in
carefully conducted studies (4, 5). Bias due to overreport-
4. Sample and methods ing is of no importance (5, 13). We chose the procedure
(“cut off 2") as proposed by Goldberg et al. (13) to
Our study sample covered the total age range from 1 eéaclude obviously non-plausible diet records as a measure
18 years uninterrupted and close-meshed, whereas nuiwiimprove the survey data set (5, 13). This procedure is
tion surveys are usually confined to specific age groupsell suited for field studies and has gained more interest
e.g., preschool children or adolescents. Here, subjeatsrecent time (7, 8, 21, 29).
from two studies, one concentrating on children and an- The published calculations of cut offs (13) refer to
other on adolescents, were combined because both studigslts, e. g., a PAL 1.55 for a sedentary life style (12).
were carried out with identical methods and comparab{&ven the new estimations of PALs for light physical
study populations, and the reported energy intake as wedltivity for children and adolescents (28) and the almost
as measured height and weight were continuous with agenforming reported energy intake of our study popula-
without a disjunction between children and adolescentsion, a recalculation of age and sex specific cut offs
Weighed diet records are generally regarded as theemed of interest. The recalculated lower cut off would
gold standard among the nutrition survey methods (4, 3)ave resulted in a significantly lower exclusion rate in
We chose 3d weighed diet records instead of 7 daysttee group of the 14 to 18 year old females but the
encourage a longterm commitment (DONALD Study) andifferent levels of the EI:BMR ratios of this group and
to overcome the problem of low interest of many adoleshe total of the other groups as demonstrated by the
cents for demanding dietary studies (DAD Study). cumulative curves remained. Ideally, for calculating a

40

2 4 6 8 10 12 .14 16 18
Age (years)
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suitable cut off for underreporting the particular PAL ofmore in higher social classes (21). Most of the female
the group or even better of the individual should badolescents in our study were pupils of secondary or
known (5, 7, 21). technical schools who had chosen a nutrition related cur-
Our finding of a marked influence of age and sex oriculum. Particularly such females may be prone to report
the extent of underreporting in children and adolescerdshealthy diet to give the impression that they conform
is in accordance with other nutrition surveys where thte what is perceived to be desirable. Indeed, the adoles-
Goldberg “cut off 2" was used and with experimentatent underreporters recorded fewer meals per day and a
validation studies. lower sugar intake (% of energy intake) than the adoles-
In the Austrian Study of Nutritional Status (29) almostent non-underreporters as was observed by others (29).
the same proportions of underreporters (4 % in 6-9 ye@his may be an indication of particular omissions of
old children, 12/25 % in male/female adolescents) wessveet and/or snack meals in the record. Snack eating is
identified as in our study. In a British survey of adolesthe most uncertain and problematic area of monitoring
cents (8) lower proportions of underreporters (males/fdietary intake particularly in children and adolescents
males 6 %) were observed but dieters (proportions n(ts).
reported) were excluded. In adults the proportions of The underreporters in this and other studies (5, 15,
underreporters (males/females 10/16 % (5), 19/23 % (229) had a higher BMI than the non-underreporters point-
were in the same order as in the adolescent groups in thg to a higher preoccupation with body image and die-
Austrian and our study. tary restraint. Restraint eating and dieting is observable
In experimental validation studies comparing reported overweight as in normalweight subjects (21) and is
energy intake from weighed diet records with measuredten practiced by female adolescents, beginning already
total energy expenditure (doubly labelled water) for around 10 years of age (16, 17, 22). In the USA between
qguantification of underreporting, underreporting wad0 and 70 % of female adolescents have already tried a
found to be almost absent in children under 10 years a®ight reducing diet (16, 17). In Germany, extreme thin-
in adult volunteers, but increased with age from 12 to I'&ess was the ideal body image for about 90 % of the
years to about -10 % to -20 % approaching the lev&male teenagers and about 40 % of them wanted to loose
found in randomly chosen adults (3, 6, 9, 15, 25Wweight although only 4 % were really obese (22).
Underreporting amounted up to -40 to -50 % in groups As there are no indications that eating and dieting
of obese or previously obese children, adolescents, amhavior of the females in our study differed from the
adults (3, 6, 25). Females seemed to be more proneptactices of German female adolescents, a proportion of

underreporting than males (4, 15). them recorded their intake during a period of controlled
eating or dieting which means that they reported a “true”
Underreporting in this study period of dietary intake in their range of intakes. Others

may have unconsciously misused the recording days to

) ) diet. Bias due to underreporting could probably be dimin-
Underreporting can be almost neglected in all age grouR$eq in adolescents by use of the diet history method,

of the children and in the males in this study. An explgs ;¢ this method is less accurate and more difficult to
nation with respect to the children is the interest of th&ccomplish than diet records (15).

parents in the diet and health of their family as was By the cut off for exclusion used here, obviously

demonstrated by the volunteer participation in the dgngerreported energy intakes were identified but records

manding DONALD Study. Furthermore, the food cony, 5 «grey area” just above the cut off were accepted.

sumption of younger children is mostly under parentdlhe proportion of records just above the cut off was
control compared t.o the higher outdoor food consumpti(weater in the group of female adolescents than in the
of school aged children and adolescents. ather groups irrespective of whether the Goldberg “cut
Males are less diet conscious than females (21). Thig 2» of age and sex specific cut offs were used. Nev-
may also be assumed for our males recording on theliheless, the mean EI:BMR ratio 1.33 in the female
own so that they neither had an interest in modifyingyslescents of the final sample, which was the lowest
their diet because of recording nor consciously omltt%ﬁinong all study groups, can be accepted as representative

specific foods with an unhealthy image from the recorgy he hapitual intake within the recently proposed limits
Moreover, EI:BMR ratios >1.8 (moderate PAL) and >2.Q¢ 1 30 to 2.10 for these age groups (28).

(heavy PAL (28)) were found more often in males from

the age of 6 years than in the other groups. This is in o

accordance with findings from male adults (21) and mdyhysical activity

have been accentuated in our participants by the boys

from the leisure sport clubs. The reported energy intake of our study population points
Underreporting was a problem in our female adoless low physical activity patterns in these groups. Physical

cents as in other studies (6, 15, 25, 29). Females are maotivity was not assessed in this study. Data from other

preoccupied with diet and body image than males amgoups of German children and adolescents are not avail-
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able. British children and adolescents from the age Qbnclusion

about 10 years demonstrated surprisingly low levels of

habitual physical activity (2, 14). Physical activity seemgit, respect to the low reported energy intakes in our
to decline steadily from childhood through adolescencg,qy and the as yet limited scientific evidence for the
to adulthood and in particular in females (19). This Mayefinition of health promoting physical activity patterns
also occur in German children and adolescents includifig chilgren and adolescents an overall appeal to increase

our study population. the current physical activity levels cannot be justified

At present, a definite interpretation of our finding§nanimously. Nevertheless, physical activity should be

within the context of physical activity is impeded by,qqressed in the context of the establishment of healthy
imcomplete scientific evidence. The new estimatio

f : for diff hvsical X .rkﬁetary habits in childhood for health promotion in youth
of energy requirements for different physical activity,y nrevention of chronic lifestyle related diseases in

p;at'éerns I(Zﬁ?' alt?r?UQh welcome fglr a?or?hdifferentggulthood (1). Female adolescents should be considered
ated vauation an was possible Dby (e curregl specific subgroup with respect to dietary evaluations

FAO/WHO data, are no more than arbitrary becau%eh
of limited measurement data in children and adoles-

cents. Furthermore, there is at present insufficient evi-
dence for the exact properties of health-enhancing
physical activity patterns in children and for a direct

link of exercise and fitness in childhood and adoles-
cence with health in adult years. Nevertheless, the
hypothesis is widely agreed upon that exercise and
fitness in early years can establish lifetime regulafcknowiedgements We are very grateful to Christa Chahda and
physical activity with beneficial effects for diseas&uth Schafer for collecting and coding the food records in the
DONALD- and DAD Study.

prevention (14, 19).

d healthy lifestyle habits.
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