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Trends in eating behaviours among Chinese children

(1991-1997)

Y Liu PhD Candidate', F Zhai, Phb? and BM Popkin PhD'

'Department of Nutrition and Carolina Population Center, University of North Carolina, Chapel Hill, USA
*Institute of Nutrition and Food Safety, Chinese Center for Disease Control and Prevention, Beijing, China

This study examined the trends in snacking behaviours and eating food-prepared-outside- the-home (FPOH) by
Chinese children and adolescents using data from the China Health and Nutrition Survey. The sample consisted
of 3223 subjects aged 6-18 in 1991 and 2836 in 1997. Three days of 24hr recall dietary data and per capita
income (deflated to 1989) was used. The percentage of Chinese children having snacking behaviours was
significantly differentiated according to the income level while percentage of eating FPOH increased in middle
and high income groups. Snacking contributed about 8% of the energy intake (EI) for snackers, compared with
over 15% from FPOH for those who ate FPOH. Fruit was a major component of snacking: snacks based on
fruit intake almost doubled over the study period as did snacks based on soft drink consumption. Animal
source food consumption was a key component of FPOH and its intake also increased.
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Introduction
The theory of 'nutrition transition’ is based on the premise
that the change in nutritional status relates to a complex
interaction of changes between socio-economic factors,
patterns of health, patterns of diet and physical activities.'
Explaining these changing relationships requires a series of
studies focusing on the pathway from the social economic
change to the transition in individual diet patterns;
studying the trends in diet behaviours according to the
important social environmental factors is an approach to
investigate this pathway. The rapid nutrition transition
occurring with recent economic development and urbani-
zation in China provides an excellent chance to investigate
this mechanism since the study of eating behaviour trends
is rare, both in developing and developed countries.
Studying the diet behaviours in developing countries -
like China - will be very helpful in understanding how the
economic development stage and specific social back-
ground impacts the behaviour changes compared with
western countries. In these countries, the epidemic of obe-
sity is a serious problem, and the emerging bio-behaviour
factors that are potential contributors to obesity (and have
been investigated in recent epidemiological studies) are:
dietary variety; food type (liquid vs. solid); portion size;
palatability; snacking; eating in restaurants or other away-
from-home locations.” Recent studies have also observed
that snackers (defined later) generally ate more energy
than non-snackers and the increased energy intake of ado-
lescents and young adults is mainly attributed to the
increased energy intake (EI) from snacking.®® Energy
intake from food prepared outside the home (FPOH)
increased from 24 to 35% for American children and
adolescents.* However, a recent study shows that the beha-
viour of Chinese children is generally different - they are

less active and less obese.” Snacking contributes minimal
energy intake (0.9%) to the Chinese population compared
with 23% in the United States.>® No studies have inve-
stigated energy intake from FPOH for Chinese children
and adolescents.

The purpose of this paper is to investigate the trends in
food consumption behaviours in Chinese children and
adolescents, focusing on snacking and eating FPOH. Two
questions were addressed: 1) How does family income in-
fluence the trends of eating snacks and FPOH? 2) Is it true
that snacking or eating FPOH equates to extra energy
intake in the specific Chinese cultural background and
economic development stage?

Method

This study was conducted in accordance with the inter-
nationally agreed ethical principles for the conduct of me-
dical research. It was approved by both the UNC SPH
Human Subjects review and that for the Institute of
Nutrition and Food Safety, Chinesea Center for Disease
Control and Prevention.

Data set

The data were derived from the China Health and Nutrition
Survey (CHNS) 1991, 1997. The details about study design
and data collection for CHNS are described elsewhere.® A
total of 3223 subjects were selected from 1991 and 2836
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from 1997, all aged 6-18 y.

Dietary data

Three continuous days of 24-h recall questionnaires,
supplemented with weighed and measured household
food consumption records, were used to measure food
intake for the participants of CHNS. The details of the
dietary data collection are available elsewhere.®

Definition of snackers and classification of food pre-
paration location

Snacker

A snacker is the person that consumed any snack during
the three continuously investigated days. Food was deter-
mined to be a ‘snack’ by questions asked about eating
times (between or during meals) in the 24-h recall que-
stionnaire, and were categorized as morning snacks, after-
noon snacks and evening snacks.

Food preparation location

Although there is a significantly increasing trend for the
children in the United States and Europe to eat outside the
home, the percentage of Chinese children eating outside
the home was very small. Assuming that buying FPOH is
the pre-stage of eating outside the home, associated with
economic development, the food preparation locations
were classified into two categories (again using questions
about the food preparation locations in the 24-h recall
questionnaire): in home and outside the home. ‘/n home’
meant either at a person’s own home or at relatives’ or
friends’ homes; ‘outside the home’ meant at schools,
restaurants, food stands, festivals, celebrations, or at other
locations. Any children who consumed any food that was
prepared outside the home during the three continuous
investigated days were defined as consumers of FPOH.

Subjects were classified by age and deflated per capita
Sfamily income

Age groups

In order to analyze the diet data, our selected subjects
were classified into two age groups, 611 y and 12-18 y,
since the total energy and food intake increase with age.

Per capita family income

The family income level is an important social and econo-
mic factor that determines the resource distribution, inclu-
ding food, among the population in a low-income coun-
try." In order to assess the impact of family income level
on the children or the adolescents’ dietary behaviours, the
subjects were classified into three sub-categories after
being classified by age: (a) low-income, (b) medium-
income and (c) high-income, according to the tertiles of
per capita family income in years 1991 and 1997 (deflated
to 1989).

Food group theme

To represent the food structure consumed by the subjects,
the food items consumed were grouped into 12 major
food groups: grains; course grains; legume nuts and
seeds; vegetables; fruits; meat eggs and fish; milk and
milk products; plant oils; candy or high sugar products;
soft drinks; other drinks; and other food groups.

Only the top six most frequently consumed food groups
are presented in this paper. Considering that some food
preparation methods are not healthy, the food groups of
grains and meat eggs and fish are further classified into
two respective subgroups: deep fried and not deep fried;
the food group of vegetables is further classified into
salted and not salted; and the food group of fruits is
further classified into fresh, preserved or canned. The
classification of subgroups was based on the questions, in
the 24-h recall questionnaire, about the food preparation
methods.

Statistic methods

The analyses of variance between groups (ANOVA) sta-
tistic were used to compare the food group quantities con-
sumed by different income groups in the same year. Chi-
square tests were used to test the differences in the fre-
quency of consumption. The t-test was chosen for com-
paring the food group consumption between years 1991
and 1997 (among the subjects in the same age and income
groups).

Results

The nutrient intake of the subjects from the 1991 and
1997 CHNS are listed in Table 1. Generally, the Chinese
children and adolescents tended to eat more energy dense
foods, similar to western children, and the trends were
influenced by the family income level. In 1997, the chil-
dren consumed more fat than in 1991. The consumption
of carbohydrates, protein and vitamin C decreased; there
was a greater decrease in carbohydrates than for protein
or vitamin C. The subjects from high-income families
tended to eat more fat and proteins but less carbohydrates
and vitamin C than the subjects from the low-income
families.

Consumption of snacks or food prepared outside the ho-
me (FPOH) were influenced by the family income level
Those who tended to eat snacks or FPOH were influenced
by the family income level and the effects of income on
snacking or eating FPOH were different (Table 2).

Snack consumption

The subjects from the high-income families in both age
groups ate more snacks in both years. However, in 1997,
the snacking behaviour tended to differentiate further
among the income groups, although the total percentage
of the subjects for all income groups who snacked in 1997
did not change much from 1991. This differentiation
resulted from the fact that in 1991, the difference in the
percentage of the subjects that snacked (between the high
income-group and the low-income group) was 6.3% for
the group aged 611 y and 4.5% for the group aged 12-18
y; however, in 1997, the differences increased to 17.3%
and 10.9%, respectively. This is attributed to the de-
creased percentage of the subjects who snacked in the
low-income group and the increased percentage of the
subjects who snacked in the high-income group.

FPOH

The total percentage of the subjects among all income
groups eating FPOH increased only 3.1% among the
group aged 6-11 y and 6.1% among the group aged 12—
18 y, respectively, from 1991 to 1997.
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Table 2. The percentage of subjects who ate snacks or
food prepared outside the home (FPOH) among the
children and adolescents age 618 y in China Health and
Nutrition Survey (CHNS) 1991, 1997, stratified by age
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 17.6° 478 10.9%°
High-income 579 17.3° 327 242
Total 1499  15.6 1445 12.1°
Age 12-18 y
Low-income 620 8.2 553 6.7
Medium-income 616 73 486 10.7%°
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 40.6*°
High-income 579 41.6° 327 57.5%
Total 1499 325 1445 356
Age 12-18y
Low-income 620 21.9 553 215
Medium-income 616 30.8* 486 41.4%°
High-income 488 44.5* 352 57.7%"
Total 1724 315 1391 37.6°

*P values <0.05 from Chi-square tests comparing the percentage of
the subjects from high or medium income group with those from low
income group in the same age group and same year.”P values <0.05
from Chi-square tests comparing the percentage of the subjects be-
tween two years from the same age and income level groups.

The number of the subjects in the lower-income group
who ate FPOH did not decrease, compared to those who
snacked, while the subjects in the high-income group who
ate FPOH increased 15.9% and 13.2%, respectively, for
groups aged 6—11 yand 12-18 y.

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

Energy from snacks

Snacks were not an important energy source for those
who snacked. The energy from snacks for the high-
income group in 1991 was generally less than that for the
low-income group, and this difference increased further
by 1997 (Table 3). Snacks only amounted to approxi-
mately 8% of the total energy for all age group subjects
in both years. The percentage of energy from snacks for
the subjects aged 6-11 y, from the low-income group in-
creased from 11.2 to 11.8% between 1991 and 1997,
while it decreased from 7.9 to 7.0% for those from the
high-income groups. The same trends also occurred in
the group aged 12-18 y.

Energy from FPOH

Compared with snacks, FPOH contributed an important
energy source, accounting for almost 20% of the total
energy. The energy from FPOH for the high-income

group was generally more than that for the lower income
group. There was a slightly increasing trend to exaggerate
this difference from 1991 to 1997.

Energy intake for snackers vs. nonsnackers

There was a striking trend (from 1991 to 1997) regarding
the total energy intake for the children and adolescents
who ate snacks; their energy intake was much larger than
that of those who did not, and was associated with the in-
come level. The extra energy intake for the subjects who
ate snacks compared with those who did not (age group
6-11 y) was about 0.2% in 1991, but increased to 7.6% in
1997. It was 1.1% and 13.4%, respectively, in 1991 and
1997 for the children aged 12-18y. At the same time
(from 1991 to 1997), the extra energy intake comparing
snackers with nonsnackers in the high-income group for
the children aged 6-11 y increased from 4.3 to 9.3%,
while it was unchanged in the low-income group. For the
children, aged 12-18 y, it increased from 2.0 to 15.2% in
the high-income group, while it only increased from 3.0
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 trends in the
difference for the total energy intake between those who
ate FPOH, and those who did not, was not so clear. The
subjects who ate FPOH generally consumed less total
energy than those who did not, in the 12-18 y age groups,
but was slightly more in the 611 y age groups.

Snacks

The foods most frequently consumed as snacks in 1991
were fruits, grains, and vegetables. For the snackers, aged
6-11 y, 65.8% ate fruits as snacks, 35.5% ate grains, and
10.3% ate vegetables. It was 56.3%, 39.9%, and 12.7%,
respectively, for the snackers aged 12-18 y. The foods
most frequently consumed as snacks in 1997 were almost
the same as those in 1991; however, the percentage of the
subjects who ate grains for snacks, aged 611y, decreased
to 28.6%, while those choosing meat, eggs, and fish as
snacks increased from 7.3 to 17.1%. The same trend
occurred among snackers, aged 12-18 y.

Fruit was a typical food consumed as a snack. The
consumption of fruit among the snackers aged 6-11 y was
126.7g per person in 1991 and 213.4g per person in 1997.
It was 135.0 and 205.7g for the snackers aged 1218y,
respectively, in 1991 and 1997. The consumption of
grains as snacks decreased, while the consumption of
meat, eggs, and fish increased for both age groups. There
was a trend that deep-fried prepared grains and salted
vegetables as snacks increased. Soft drinks emerged as a
snack in 1997, although the number of snackers who
consumed them was low (less than 10%), and the absolute
value consumed per person was still minimal in the 1997
survey.

FPOH

The foods most frequently consumed as FPOH were
grains; meat, eggs, and fish; fruits; and vegetables. Grains
were at the top of the food groups most consumed as
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FPOH; Most subjects (about 80%) ate ready-to-eat grains
in 1991 and 1997. The number of the subjects that ate
meat, eggs, and fish prepared outside the home increased
by almost 10% from 1991 to 1997 for both age groups
and the consumption per person increased from 16.0 to
20.1g for the subjects, aged 6-11 y, while it increased
from 18.7 to 31.7g for the subjects, aged 12-18y. The
number of the subjects who consumed fresh fruit outside
the home decreased from 1991 to 1997, for age 611y,
and the consumption per person decreased almost 50%.
The number of those, aged 12-18y, who consumed fruit
remained the same, but the amount consumed increased
by about 6g per person.

As for the trends of cooking methods for FPOH, more
than 20% of grains consumed were deep-fried, but the
percentage of deep-fried grains decreased by about 4-5%
from 1991 to 1997. The percentage of deep fried meat,
eggs, and fish as FPOH increased slightly. For vege-
tables, there was a significant trend that the consumption
of salted vegetables, prepared outside the home increased;
consumption tripled for the 6-11 y age group and almost
doubled for the 12-18 y age group.

Discussion

Overall this study showed that the percentage of snacking
among Chinese children varies by income with increases
among higher income groups while the percentage of
eating FPOH increased in the middle and upper income
groups. Snacking contributed about 8% of the energy
intake for snackers, compared with over 15% from FPOH
among those who ate FPOH. Fruit was a major compo-
nent of snacking: snacks based on fruit intake almost
doubled over the study period as did snacks based on soft
drink consumption. Animal source food consumption was
a key component of FPOH and its intake also increased.

The impact of environment factors on Chinese child/
adolescent eating patterns.

The impact of environment factors on snacking and eating
food prepared outside the home are different. The data
analysis (not presented) showed that the income gap
between the high and low income groups in 1997 is
greater than that of 1991 with minimal or no real income
growth among the poor. The comparison between the
increasing snacking behaviour in the high income group
and the decreasing snacking behaviour in the low income
group strongly reflects this polarization of income in the
Chinese population.

The trends for eating food prepared outside the home
were not as sensitive to income dynamics as were the
trends of snacking. The number of children or ado-
lescents who ate food prepared outside the home in-
creased in medium and high income groups while the
number of those who ate food prepared outside the home
remained relatively stable in the low income group from
1991 to 1997.

The eating patterns in China differ from those of the
developed western countries

The snacking and eating food prepared outside the home
patterns are different for Chinese children and adolescents
compared with those in western developed countries.

Only about 10% Chinese children and adolescents con-
sumed any snacks in 1997, contrasted with 91% of Ame-
rican children and adolescents.” The energy intake from
snacking for those who snacked was less than 10% for
Chinese children and adolescents versus 25% for Ame-
rican children and adolescents and 17-23% for British
young adult.®” The typical snacks for Chinese children
and adolescents are fruits, grains and vegetables. For
American children, snacks are more variable with the
greatest concentration in high energy dense foods, such as
salty snacks, desserts, candy, and soft drinks.® The soft
drink is an important snack source for the American chil-
dren, but it contributed minimal to the snacking beha-
viour of Chinese Children. The soft drink has been im-
ported into China since 1980s, but the price for soft drinks
is high compared with other snack foods. Future trends in
China might find greater soft drink intake but there is
minimal evidence of this to date.

Fruit is the major snack among the Chinese children
and adolescents, and more than 200g was consumed by
the snackers in 1997. Fruits are important factors for
reducing the energy density of the diet and for providing
many nutrients and food constituents that protect against
key noncommunicable diseases. Deep frying is also not a
major preparation method for snacks as compared with
many salty and high fat foods found among American
snacks.

The reason for the Chinese children from low and high
income family to consume snacks might differ. Children
and adolescents obtained more energy from snacks in the
low income group than the upper income group. Thus,
for low income snackers, the snacks might represent a
way to meet an energy deficiency from missed meals or
the long time period between two meals.

Snackers consume more energy in both China and US

It is generally felt that increased snacking is linked with
increased overall energy intake.” But the findings are
mostly based on the studies done in the developed coun-
tries. The dramatic increase in extra energy intake for
snackers compared with non-snackers between 1991 and
1997 among Chinese children and adolescents supported
this argument - although snacking still contributed a small
proportion of overall energy intake, even among snackers.

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

Eating food prepared outside the home is regarded as a
cause of increased energy intake in the US.>*'" In the US
population aged 2 and older, energy intake from food
prepared outside home increased from 25% in 1977-78 to
35% in 1995.* In contrast, this study showed Chinese
children and adolescents FPOH behaviour is not linked
with added caloric intake. However there is an increase
in the higher energy dense consumption of meat, egg and
fish in the FPOH.

Grazing environment

There is a concern about the “grazing” environment fac-
tors in western higher income countries.” Adolescents are
increasingly ‘grazing foods’ instead of consuming 'proper
meals', and this may have undesirable nutritional and
social consequences. But in China, it might be true that



Trends in eating behaviours among Chinese Childen 79

the price of ready-to-eat snacks is still a major factor
preventing children and adolescents from snacking ex-
tensively since the percentage of snackers was strongly
affected by income level. Chinese children are also en-
couraged by their parents to consume regular meals due to
the belief that meals are healthier than snacks. It is
possible to determine that even the small snacking trend
among higher income Chinese children is not negative
since Chinese snacks are healthful lower energy dense
foods such as fruits. That might explain why the snack
for the high income group only accounts for 6% of total
energy intake.

Summary

Evaluating dietary trends among Chinese children is help-
ful for understanding the nutrition transition in China;
however without studies in other lower income and tran-
sitional countries, it is not possible to extrapolate from
this study to that of other countries.

Limitations of this study

The definition of ‘snack’ usually relates to energy content
or time of eating which may not always agree with cul-
tural or individual perceptions about ‘'meal' or 'snack’.
This may lead to significant variance in the definition of
snack across different studies and cultures.''
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