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This study examined the trends in snacking behasiand eating food-prepared-outside- the-home (FR9QH
Chinese children and adolescents using data frorGhirea Health and Nutrition Survey. The sample csiadi

of 3223 subjects aged 6-18 in 1991 and 2836 in 19&tee days of 24hr recall dietary data andgagita
income (deflated to 1989) was used. The percentdgehinese children having snacking behaviours was
significantly differentiated according to the incetevel while percentage of eating FPOH increasadiddle

and high income groups. Snacking contributed aBetbf the energy intake (El) for snackers, compavigd

over 15% from FPOH for those who ate FPOH. Fruisw major component of snacking: snacks based on
fruit intake almost doubled over the study peri@ddid snacks based on soft drink consumption. Ahim
source food consumption was a key component of FRHits intake also increased.

Key Words: Food trends, snacking, food-preparedwutside-the-home, take away foods, children, adolesnts, China.

Introduction less active and less obeseSnacking contributes minimal
The theory of 'nutrition transition' is based e premise energy intake (0.9%) to the Chinese population Greng
that the change in nutritional status relates tcomplex with 23% in the United Statés.No studies have inve-
interaction of changes between socio-economic facto stigated energy intake from FPOH for Chinese childr
patterns of health, patterns of diet and physicévities! and adolescents.
Explaining these changing relationships requirssrées of The purpose of this paper is to investigatettknds in
studies focusing on the pathway from the sociaheotc food consumption behaviours in Chinese children and
change to the transition in individual diet pattern adolescents, focusing on snacking and eating FPQld.
studying the trends in diet behaviours accordingtite questions were addressed: 1) How does family inciome
important social environmental factors is an apphoto fluence the trends of eating snacks and FPOH% 2}iue
investigate this pathway. The rapid nutrition titae that snacking or eating FPOH equates to extra gnerg
occurring with recent economic development and nirba intake in the specific Chinese cultural backgrouwsmt
zation in China provides an excellent chance testigate economic development stage?
this mechanism since the study of eating behavieunds
is rare, both in developing and developed countries Method

Studying the diet behaviours in developingrtdaes - This study was conducted in accordance with therdint
like China - will be very helpful in understandihgw the nationally agreed ethical principles for the cordofcme-
economic development stage and specific social -baakical research. It was approved by both the UNGE SP
ground impacts the behaviour changes compared wituman Subjects review and that for the Institute of
western countries. In these countries, the epidefobe- Nutrition and Food Safety, Chinesé&enter for Disease
sity is a serious problem, and the emerging bicakietur Control and Prevention.
factors that are potential contributors to obeéityd have
been investigated in recent epidemiological stydas: Data set
dietary variety; food type (liquid vs. solid); pimm size; The data were derived from the China Health anditiar
palatability; snacking; eating in restaurants dreotaway- Survey (CHNS) 1991, 1997. The details about stugbigh
from-home location$.Recent studies have also observednd data collection for CHNS are described elseathér
that snackers (defined later) generally ate morerggn total of 3223 subjects were selected from 1894 2836
than non-snackers and the increased energy infakel@-
lescents and young adults is mainly attributed he t Correspondence addressBarry M. Popkin, Carolina Population
increased energy intake (El) from snackiffgEnergy Center, University of North Carolina at Chapel Hill23 W.
intake from food prepared outside the home (FPOHMyanklin St, Chapel Hill, NC 27516-3997,
increased from 24 to 35% for American children andel: + (919) 966-1732; Fax: +(919)-966-9159 (backef8)
adolescent$ However, a recent study shows that the beh&mail: popkin@unc.edu
viour of Chinese children is generally differentthey are Accepteddth March 2005
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from 1997, all aged 6-18 y. Only the top six most frequently consumed food gsou
are presented in this paper. Considering that sowe
Dietary data preparation methods are not healthy, the food gafp

Three continuous days of 24-h recall questionnaireggrains and meat eggs and fish are further cladsifieo
supplemented with weighed and measured householivo respective subgroups: deep fried and not deeg;f
food consumption records, were used to measure foatie food group of vegetables is further classifiatb
intake for the participants of CHNS. The detaifsttee  salted and not salted; and the food group of frists
dietary data collection are available elsewtfere. further classified into fresh, preserved or cann€bde
classification of subgroups was based on the qurestin
Definition of snackers and classification of food pre-  the 24-h recall questionnaire, about the food majmm
paration location methods.
Snacker
A snacker is the person that consumed any snadkgdur
the three continuously investigated days. Food dedisr-
mined to be a ‘snack’ by questions asked abouhgati
times (between or during meals) in the 24-h reqal-
stionnaire, and were categorized as morning snactes;
noon snacks and evening snacks.

Statistic methods

The analyses of variance between groups (ANOVA) sta
tistic were used to compare the food group quastiton-
sumed by different income groups in the same yehi-
square tests were used to test the differencekeirfre-
guency of consumption. The t-test was chosen fon-co
paring the food group consumption between yearsl 199
Food preparation location and 1997 (among the subjects in the same age aothé
Although there is a significantly increasing trefod the  groups).

children in the United States and Europe to eaidetthe
home, the percentage of Chinese children eatingidmit
the home was very small. Assuming thaying FPOH is
the pre-stage ofating outside the home, associated with
economic development, the food preparation location
were classified into two categories (again usingsgons
about the food preparation locations in the 24-talte
guestionnaire): in home and outside the hormehome’
meant either at a person’s own home or at reldtioes
friends’ homes; dutside the home’ meant at schools,
restaurants, food stands, festivals, celebrationat other
locations. Any children who consumed any food thias
prepared outside the home during the three contmuo
investigated days were defined as consumers of FPOH

Results

The nutrient intake of the subjects from the 199t a
1997 CHNS are listed in Table 1. Generally, thenéké
children and adolescents tended to eat more emengse
foods, similar to western children, and the tremdse
influenced by the family income level. In 1997e tthil-
dren consumed more fat than in 1991. The consompti
of carbohydrates, protein and vitamin C decreateate
was a greater decrease in carbohydrates than doeipr
or vitamin C. The subjects from high-income fapsli
tended to eat more fat and proteins but less cgdrates
and vitamin C than the subjects from the low-income
families.

. - ) Consumption of snacks or food prepared outside the ho-
Subjects were classified by age and deflated per capita e (FPOH) were influenced by the family income level
family income Those who tended to eat snacks or FPOH were irfkebn

Age groups . by the family income level and the effects of ineoom
In order to analyze the diet data, our selectedestdh snacking or eating FPOH were different (Table 2).
were classified into two age groups, 6—11 y andlB82y

since the total energy and food intake increask age. Shack consumption
The subjects from the high-income families in batfe

Per capita family income _ _ groups ate more snacks in both years. However9@?,
The family income level is an important social @no-  he spacking behaviour tended to differentiate hiert
mic factor that determines the resource distrilytinclu- among the income groups, although the total peagent
d'n? food, among the population in a low-income eouU  4f the subjects for all income groups who snacket9i97
try.” In order to assess the impact of family incomelle  gig not change much from 1991. This differentiation
on the children or the adolescents’ dietary behasiothe  regyjted from the fact that in 1991, the differeitdhe
subjects were classified into three sub-categoaisr ercentage of the subjects that snacked (betweehigh
being classified by age: (a) low-income, (b) medium jncome-group and the low-income group) was 6.3% for
mcome_and (q) h|gh—|ncc_>me, according to the &stibf o group aged 6-11 y and 4.5% for the group agedd
per capita family income in years 1991 and 19974tk y; however, in 1997, the differences increased 8%
to 1989). and 10.9%, respectively. This is attributed to the
creased percentage of the subjects who snackebein t

Food group theme . low-income group and the increased percentage ®f th
To represent the food structure consumed by thgestsh subjects who snacked in the high-income group.
the food items consumed were grouped into 12 major

food groups: grains; course grains; legume nuts and-POH _ _
seeds; vegetables; fruits; meat eggs and fish; mami¢  The total percentage of the subjects among allneco
milk products; plant oils; candy or high sugar pro;  9roups eating FPOH increased only 3.1% among the

soft drinks; other drinks; and other food groups. group aged 6-11y and 6.1% among the group aged 12—
18y, respectively, from 1991 to 1997.
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Table 1.The nutrient intake status of Chinese children asolescents (age 6—18 y) in China Health and NutriBurvey (CHNS) 1991, 1997, stratified by ageugs
and per capita family income levels.

Age and income Sample Total energy Carbohydrate Fat Protein Vitamin C
group size intake
Energy Energy Energy
from carbe from from
Mean SD Mean SD hydrate Mean SD fat Mean SD protein Mean SD
(Kcal/day) (g/day) (%) (g/day) (%) (g/day) (%) (mg/day)
1991
Age 6-11y
Low-income 420 1733 505 3233 1013 74.6 34.4 23.3 17.9 51.0 16.8 11.8 83.3 63.5
Medium-income 500 1846 518 315.5 97.8 68.4 46’8  27.2 22.8 579 18.8 12.4 77.9 54.0
High-income 579 195 529 303.%  89.9 63.4 55% 276 26.2 612 21.2 12.8 77.4 51.3
Total 1499 1841 524 313.1 96.1 63.5 46.9 27.7 231 57.0 19.7 12.0 79.2 55.9
Age 12-18y
Low-income 620 2398 705 4508  141.2 75.1 46.4 26.6 174 71.2 23.9 11.8 101.3 689
Medium-income 616 2365 747 409.0 130.8 69.2 57%9 348 22.0 71.1 25.0 12.0 96.4 58.0
High-income 488 236 592 3867 108.6 67.7 62%5 304 24.3 73.4 22.7 12.6 896 56.1
Total 1724 2363 691 4177 1315 70.4 55.1 315 180 718 24.0 12.0 96.2 61.8
1997
Age 6-11y
Low-income 640 1639 533 280.8 983 68.3 419 235 225 49.6 19.9 12.1 7.5 487
Medium-income 478 1782 541 2724  86.0 62.1 53% 329 27.2 554 20.5 12.7 76.5 104.6
High-income 327 1786 557 2420 86.4 53.9 673 321 33.6 609 21.3 13.6 68%5 44.1
Total 1445 1711 545 269.3 929 61.8 503 307 25.4 543 20.9 12.8 725 715
Age 12-18y
Low-income 553 2118 621  g75F 1179 71.0 50.2 269 21.3 63.4 21.9 11.9 87%7 56.9
Medium-income 486 2185 651  3458° 116.6 64.5 61.1 344 25.6 67.8° 23.1 12.6 89% 56.3
High income- 352 2285 646  323.3° 957 57.3 77.9  40°% 311 748 26.0 13.2 89.1 55.9
Total 1391 2160 640 3518 114.1 66.4 610 35.F 215 67.8 23.8 12.1 8877 56.4

3P values<0.05 of the t tests for the consumptionaesbetween two years among the subjects in the agenand income grougsP values<0.05 of the ANOVA tests for the
consumption values among the subjects fromnaiffeincome groups with low-income group as thenefce in the same age group and same year.
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Table 2. The percentage of subjects who ate snacks @roup was generally more than that for the loweome
food prepared outside the home (FPOH) among thgroup. There was a slightly increasing trend toggeaate

children and adolescents age 6-18 y in China Heailth
Nutrition Survey (CHNS) 1991, 1997, stratified bgea

group and per capita family income levels.

Age and income 1991 1997
group
Snacking
N % N %
Age6-11y
Low-income 420 11.0 640 6.9
Medium-income 500 17% 478 10.9°
High-income 579 1738 327 242
Total 1499 15.6 1445 121
Age 12-18y
Low-income 620 8.2 553 6.7
Medium-income 616 7.3 486 167
High-income 488 12%7 352 17.6°
Total 1724 9.2 1391 10.9
Food prepared outside the home (FPOH)
N % N %
Age6-11y
Low-income 420 18.3 640 20.6
Medium-income 500 33.8 478 408°
High-income 579 418 327 57.8°P
Total 1499 325 1445 35.6
Age 12-18y
Low-income 620 21.9 553 215
Medium-income 616 308 486 41.4°
High-income 488 4435 352 57. 7P
Total 1724 315 1391 376

P values <0.05 from Chi-square tests comparing tireepgage of
the subjects from high or medium income group Whitbse from low
income group in the same age group and same’Jealues <0.05
from Chi-square tests comparing the percentagéefstbjects be-
tween two years from the same age and income ¢guebs.

The number of the subjects in the lower-income grou
who ate FPOH did not decrease, compared to those w
shacked, while the subjects in the high-income gneho
ate FPOH increased 15.9% and 13.2%, respectivaty, f
groups aged 6-11 y and 12-18y.

The trends in energy intake from snacks and food
prepared outside the home
Energy from snacks

Snacks were not an important energy source forethos
who snacked. The energy from snacks for the high

income group in 1991 was generally less than thathfe
low-income group, and this difference increasedhir
by 1997 (Table 3). Snacks only amounted to approx
mately 8% of the total energy for all age groupjsats
in both years. The percentage of energy from shémk
the subjects aged 6-11 y, from the low-income griodp

creased from 11.2 to 11.8% between 1991 and 199

while it decreased from 7.9 to 7.0% for those frtma
high-income groups. The same trends also occurred
the group aged 12-18y.

Energy from FPOH

h

this difference from 1991 to 1997.

Energy intake for snackersvs. nonsnackers

There was a striking trend (from 1991 to 1997) rduym
the total energy intake for the children and admets
who ate snacks; their energy intake was much laiger
that of those who did not, and was associated tiehn-
come level. The extra energy intake for the subjato
ate snacks compared with those who did not (agepgro
6—11 y) was about 0.2% in 1991, but increased@®&o74n
1997. It was 1.1% and 13.4%, respectively, in 188d
1997 for the children aged 12-18y. At the samestim
(from 1991 to 1997), the extra energy intake commgar
shackers with nonsnackers in the high-income grfoup
the children aged 6-11 y increased from 4.3 to 9.3%
while it was unchanged in the low-income groupr fhe
children, aged 12-18y, it increased from 2.0832% in
the high-income group, while it only increased fr8m

to 4.5% in the low-income group.

Energy for those eating FPOH vs. those not eating
FPOH

Compared with the trends of snacks, the trendshén t
difference for the total energy intake between ¢hato

ate FPOH, and those who did not, was not so ClHze.
subjects who ate FPOH generally consumed less total
energy than those who did not, in the 12-18 y agegs,

but was slightly more in the 6—11 y age groups.

Snacks

The foods most frequently consumed as snacks il 199
were fruits, grains, and vegetables. For the svaclaged
6-11y, 65.8% ate fruits as snacks, 35.5% ate graind
10.3% ate vegetables. It was 56.3%, 39.9%, ant%d,2.
respectively, for the snackers aged 12-18 y. Tloeld
most frequently consumed as snacks in 1997 werestlm
the same as those in 1991; however, the percenfdbe
subjects who ate grains for snacks, aged 6-11yedsed

to 28.6%, while those choosing meat, eggs, and dish
snacks increased from 7.3 to 17.1%. The same trend
occurred among snackers, aged 12-18y.

Fruit was a typical food consumed as a sndtie
consumption of fruit among the snackers aged 6-Wwas/
126.7g per person in 1991 and 213.4g per pers&89i.
it was 135.0 and 205.7g for the snackers aged 32-18
respectively, in 1991 and 1997. The consumption of

igrains as snacks decreased, while the consumpfion o

meat, eggs, and fish increased for both age groUjpsre
was a trend that deep-fried prepared grains angdsal
vegetables as snacks increased. Soft drinks exhaga

?nack in 1997, although the number of snackers who

consumed them was low (less than 10%), and thdutbso
value consumed per person was still minimal in1B87
survey.

FPOH

Compared with snacks, FPOH contributed an importanThe foods most frequently consumed as FPOH were

energy source, accounting for almost 20% of thal tot
energy. The energy from FPOH for the Higleme

grains; meat, eggs, and fish; fruits; and vegetaliizains
were at the top of the food groups mostscmed as
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Table 3. The energy intake from snack and food prepareddmutee home (FPOH) for children and adolescents6ad.8 vy, stratified by age and per capita family

income level in China Health and Nutrition Surv@HNS) 1991, 1997

1991

1997

Extra energy

Energy from

Extra energy

Energy from

Age and income Total Energy Intake intake of snack or food Total Energy Intake intake of snack or food
group Nonconsumers _Consumers consumers than prepared outside Nonconsumers _Consumers consumers than  prepared
Mean SD Mean sp honconsumers Mean sSD Mean SD nonconsumers outside home
(kcals/day) (kcals/day) (kcals/day) (kcals/day) (%)
Snack
Age 6-11y
Low income 1732 513 1740 448 0.5 11.2 1638 534 1647 527 0.5 11.8
Medium income 1866 520 1753 500 -6.0 8.5 1741 536 1834 582 5.3 9.2
High income 1901 534 1982 602 4.3 7.9 1756 535 1919 610 9.3 7.0
Total 1839 528 1843 503 0.2 8.7 1696 537 1825 589 7.6 8.7
Age 12-18y
Low income 2393 707 2454 686 3.0 7.5 2107 628 2201 514 4.5 10.8
Medium income 2366 757 2353 605 -0.5 9.2 2111 628 2428 769 15.0 6.6
High income 2310 582 2357 660 2.0 6.9 2196 623 2530 684 15.2 6.6
Total 234 695 2387 651 1.1 7.7 2129 627 24134 687 134 7.5
Food prepared outside the home (FPOH)
Age 6-11y
Low income 1835 526 1678 410 -8.7 14.9 1696 532 1663 574 -1.9 16.8
Medium income 1894 530 1941 524 25 17.9 1782 540 1799 545 1.0 16.5
High income 1956 543 1965 526 0.5 15.7 1712 467 1892 594 10.5 19.8
Total 1895 535 1911 518 0.8 16.3 1725 526 1798 577 4.0 17.9
Age 12-18y
Low income 2529 720 2424 682 -4.2 17.6 2228 613 2126 666 -4.8 18.8
Medium income 2447 725 2433 703 -0.6 18.8 2225 675 2172 614 -2.4 19.2
High income 2440 633 2358 561 -3.4 19.2 2374 625 2231 631 -6.0 24.0
Total 2479 704 2401 644 -3.1 18.6 2252 638 2183 633 -3.1 21.0

2p values<0.05 for ANOVA tests between consumersramtonsumers from the same income group and isatime year*Consumers’: for snacks, it means the children ateosnacks; for
FPOH, it means children who ate it.
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Table 4.The top six food groups most frequently consumeshasks or food prepared outside the home (FPOHhéochildren and adolescents in China HealthNumition
Survey (CHNS) 1991, 1997 stratified by age

Snackers Children who consumed FPOH
Food groups 1991 1997 1991 1997
People Amount Amount People Amount Amount People Amount Amount People Amount Amount
who consumed from deep who consumed from deep who consumed from deep who consumed from deep
consumed (g) fried, consumed (g) fried, consumed (@) fried, consumed (@) fried,
(%) salted or (%) salted or (%) salted or (%) salted, or
preserved| preserved preserved preserved
(%) (%) (%) (%)
Children age 6-11 y old
N N=234 N=175 N=487 N=514
Grains 355 32.2 11.2 28.6 21.1 15.6 80.9 94.9 26.3 81.3 96.5 21.3
Legume, nuts and
seeds 8.1 6.4 0.0 10.3 6.7 1.5 14.6 11.2 7.1 19.8 13.0 2.3
Vegetables 10.3 7.4 2.7 154 16.1 8.1 15.2 9.5 4 8. 218 14.7 24.5
Fruits 65.8 126.7 0.0 65.7 213.4 0.0 24.6 43.2 0.0 128 22.6° 0.0
Meat, eggs, fish 7.3 3.9 0.0 17.1 8.3 3.6 27.9 16.0 6.9 375 20.1 9.4
Soft drinks 6.4 5.3 - 7.4 t6 - 2.9 2.1 - 3.5 6.9 -
Children age 12-18 y old
N N=158 N=151 N=543 N=523
Grains 39.9 53.3 3.2 325 37.9 2.9 82.3 137.1 9 23. 80.3 131.0 19.8
Legume, nuts &
seeds 11.4 7.4 0.0 11.9 8.5 0.0 171 11.6 4.3 22.9 14.0 3.6
Vegetables 12.7 9.2 0.0 15.9 18.7 8.0 27.4 32.1 .0 9 29.8 27.5 14.2
Fruits 56.3 135 0.0 60.9 205.7 0.0 11.0 22.9 0.0 11.1 28.2 0.0
Meat, eggs, fish 8.2 4.7 10.6 13.2 8.9 6.7 29.7 871 3.7 400 31.7 9.1
Soft drinks 1.3 0.7 - 6% 19.6 - 1.0 0.2 - 25 4.4° -

2 Deep fried: grains; legume nuts, seeds; meat, eqgsfish; salted: vegetables; preserved ord:&ngits® P values<0.05 of chi-square tests comparing betweeryears® P values <0.05: t-test between

two years
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FPOH; Most subjects (about 80%) ate ready-to-eshgr

Only about 10% Chinese children and adolescents con

in 1991 and 1997. The number of the subjects tt@at asumed any snacks in 1997, contrasted with 91% oé-Am

meat, eggs, and fish prepared outside the homedsed

rican children and adolescentsThe energy intake from

by almost 10% from 1991 to 1997 for both age groupsnacking for those who snacked was less than 16% fo
and the consumption per person increased from 6.0 Chinese children and adolescents versus 25% for-Ame

20.1g for the subjects, aged 6-11 y, while it inse=
from 18.7 to 31.7g for the subjects, aged 12-18he
number of the subjects who consumed fresh fruisidat

rican children and adolescents and 17-23% for $riti
young adul’ The typical snacks for Chinese children
and adolescents are fruits, grains and vegetablest

the home decreased from 1991 to 1997, for age 6—11¥merican children, snacks are more variable with th
and the consumption per person decreased almost 50Yreatest concentration in high energy dense fondd) as
The number of those, aged 12-18y, who consumetl frusalty snacks, desserts, candy, and soft dfifkise soft
remained the same, but the amount consumed increasdrink is an important snack source for the Americhif-
by about 6g per person. dren, but it contributed minimal to the snackinchée
As for the trends of cooking methods for FP@tdre  viour of Chinese Children. The soft drink has baan
than 20% of grains consumed were deep-fried, bat thported into China since 1980s, but the price fdr donks
percentage of deep-fried grains decreased by abd&%  is high compared with other snack foods. Futueads in
from 1991 to 1997. The percentage of deep friedtme China might find greater soft drink intake but #hds
eggs, and fish as FPOH increased slightly. Foreveg minimal evidence of this to date.
tables, there was a significant trend that the @omion Fruit is the major snack among the Chinesédidn
of salted vegetables, prepared outside the hormedsed; and adolescents, and more than 200g was consumed by
consumption tripled for the 6-11 y age group amdoat  the snackers in 1997. Fruits are important facfors

doubled for the 12—-18 y age group. reducing the energy density of the diet and fowjaliog
many nutrients and food constituents that protegetirest
Discussion key noncommunicable diseases. Deep frying is mds@

Overall this study showed that the percentagenaicling  major preparation method for snacks as compared wit
among Chinese children varies by income with inréesa many salty and high fat foods found among American
among higher income groups while the percentage ofnacks.
eating FPOH increased in the middle and upper iecom  The reason for the Chinese children from lowt high
groups. Snacking contributed about 8% of the energjncome family to consume snacks might differ. @teh
intake for snackers, compared with over 15% fro®HP and adolescents obtained more energy from snadkein
among those who ate FPOH. Fruit was a major compdew income group than the upper income group. Thus
nent of snacking: snacks based on fruit intake atmo for low income snackers, the snacks might represent
doubled over the study period as did snacks basesb®d way to meet an energy deficiency from missed meals
drink consumption. Animal source food consumptiaasw the long time period between two meals.
a key component of FPOH and its intake also ineeas

Snackers consume more energy in both China and US
The impact of environment factors on Chinese child/ It is generally felt that increased snacking iskdid with
adolescent eating patterns. increased overall energy intakeBut the findings are
The impact of environment factors on snacking aatthg  mostly based on the studies done in the developad-c
food prepared outside the home are different. Thia d tries. The dramatic increase in extra energy mtfk
analysis (not presented) showed that the income gagnackers compared with non-snackers between 1991 an
between the high and low income groups in 1997 i9997 among Chinese children and adolescents swgport
greater than that of 1991 with minimal or no remldme  this argument although snacking still contributed a small
growth among the poor. The comparison between thproportion of overall energy intake, even amongkaes.
increasing snacking behaviour in the high incomaugr
and the decreasing shacking behaviour in the l@orire
group strongly reflects this polarization of incomnethe
Chinese population.

Eating food prepared outside the home does not always
mean extra energy intake in China
Eating food prepared outside the home is regarded a

The trends for eating food prepared outsigelome ~ C24S€ of increased energy intake in the?®%.In the US

were not as sensitive to income dynamics as wege tHoopuIatlon aged 2 and older, energy intake fromdfoo

trends of snackin The number of children or ado_prepared outside home increased from 25% in 197i6-78

9 . 2350 in 1995' In contrast, this study showed Chinese
lescents who ate food prepared outside the home in-". . .
creased in medium and high income groups while thé:h”dren and adolescents FPOH behaviour is notetink

number of those who ate food prepared outside dmech }/xlttmeaicijer?eler?g: mf}laeknie ?g:;i\ﬁrtggﬁrg f'fnggtease
remained relatively stable in the low income grdrgm 9 gy P 2009

1991 to 1997. fish in the FPOH.

Grazing environment
The eating patterns in China differ from those of the  There is a concern about the “grazing” environnfant
devel oped western countries tors in western higher income countrieédolescents are
The snacking and eating food prepared outside dimeeh increasingly ‘grazing foods’ instead of consumipgpper
patterns are different for Chinese children andestents meals', and this may have undesirable nutritiorad a
compared with those in western developed countriesocial consequences. But in China, it might be that
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the price of ready-to-eat snacks is still a majactdr  References
preventing children and adolescents from snackieg e 1. Popkin BM. The nutrition transition and its hbalt

tensively since the percentage of snackers wasigijro
affected by income level. Chinese children are a&s-
couraged by their parents to consume regular noeeggo
the belief that meals are healthier than snacks.is |
possible to determine that even the small snackiend

among higher income Chinese children is not negativ

since Chinese snacks are healthful lower energwealen
foods such as fruits. That might explain why thack
for the high income group only accounts for 6% aifl
energy intake.

Summary

Evaluating dietary trends among Chinese childrdrelp-
ful for understanding the nutrition transition irhi@a;
however without studies in other lower income arzoh+
sitional countries, it is not possible to extrapeldrom
this study to that of other countries.

Limitations of this study

The definition of ‘snack’ usually relates to enexapntent
or time of eating which may not always agree witi c
tural or individual perceptions about 'meal' oratskl.
This may lead to significant variance in the defom of
snack across different studies and cultdtes.

Acknowledgement
We thank Bill Shapbell, Frances Dancy, Dan BlancheBang
Lu and other people in the CHNS for their assistamcethis

paper.We also thank the NIH (R01-HD30880 and RO1-

HD38700) and the Fogarty International Center, NbH
financial support for the analysis.

4.

10.

11.

implications in lower-income countries. Public HaaNutr
1998; 1: 5-21.

McCrory MA, Suen VM, Roberts SB. Biobehavioral
influences on energy intake and adult weight gaimNutr
2002; 132: 3830S-4S.

Jahns L, Siega-Riz AM, Popkin BM. The Increasing
prevalence of snacking among U.S. children and
adolescents from 1977 to 1996. J Pediatr 2001 ; 438-8.
Nielsen SJ, Siega-Riz AM, Popkin BM. Trends inrgge
intake in U.S. between 1977 and 1996: similar stsften
across age groups. Obes Res 2002; 10: 370-8.

Waller CE, Du S, Popkin BM. Patterns of overweight
inactivity, and snacking in Chinese children. Obes Re
2003; 11: 957-61.

Wang Y, Ge K, Popkin BM. Tracking of body masder
from childhood to adolescence: a 6-y follow-up stud
China. Am J Clin Nutr 2000; 72: 1018-24.

Anderson AS, Macintyre S, West P. Adolescent Imea
patterns: grazing habits in the west of Scotlardealth
Bull (Edinb) 1993; 51: 158—65.

Nielsen SJ, Siega-Riz AM, Popkin BM. Trends indoo
locations and sources among adolescents and yalutig.a
Prev Med 2002; 35: 107-13.

Frazao E, editor. America’'s eating habits: clesngnd
consequences. Agriculture Information Bulletin N&07
1999.

McCrory MA, Fuss PJ, Hays NP, Vinken AG, Greegbe
AS, Roberts SB. Overeating in America: association
between restaurant food consumption and body fatimes
healthy adult men and women ages 19 to 80. Obes Res
1999; 7: 564-71.

Gatenby SJ. Eating frequency: methodologicdl @dietary
aspects. Br J Nutr 1997; 77 Suppl 1: S7-S20.



Asia Pacific J Clin Nutr: Chinese Abstract

Original Article

Trends in eating behaviours among Chinese children
(1991-1997)

Y Liu PhD Candidatg F Zhai,phDs* and BM PopkirPhDt

1Department of Nutrition and Carolina Population @en University of North Carolina, Chapel Hill, USA
“Institute of Nutrition and Food Safety, Chinese t@efor Disease Control and Prevention, Beijing, ieh

EJLEFEJLERE T AR S EE (1991~1997)

sk AR S IR IR A T A TR, AR R LA T DA LEAE A R
BRI RIEAT TiHe . AFA T 1991428 199747 7 %f 322344 Fil 283644 S 7 6 2
18 % )5 /D 4E J LB HEAT THIEIT . FeAlTid o T IS8 i & A\ G = R I A A 1989¢7J<3F5ﬁ
NI T, LAz Z 1 215 EI’J}'??EI’Jtlﬁfﬁﬂf%/\I’ﬁ:BﬁﬁllEﬂﬁ’Ji’éEEfEﬁ I HIR e 7 %
ﬁ@ﬁﬁﬁﬂ@@nﬂr A AR TR — oK. BRREIRILRL 8% MaeE, 1M

BRI Rt REE 28 15% . 7J(%E/%@'E/JHE MR sr: RN EN B, X
%%ﬁziﬁﬁ%‘?ﬁﬁﬁ@k%%%ﬂﬁkﬂﬁ@ﬂﬁ%o S5 ) A 1 R A B 1) A
g5, FH R IRERN

R HES. T MaEadh. Hadh, JLE. FOE F

H





