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Background and Objectives: The consumption of unhealthy snack and beverages can lead to childhood obesity,
which has become a major concern globally. Television food advertisements may influence children's snack and
beverages preferences. This article aims to explore children's snack and beverage consumption habits; examine
the extent of television advertising for non-core (energy-dense, nutrient poor) snack and beverages; and assess the
influence of television advertising on children's snack and beverages preferences in Harbin, China. Methods and
Study Design: The study consisted of two components, a recall survey on the snack and beverage consumption
and preferences of 9-11 years old school children; and recording snack and beverage advertisements on three
popular television channels. Odds Ratio (OR) was used to estimate the likelihood of children selecting particular
snack and beverages as their top three choices according to whether their preferences were influenced by television advertisements. Results: The majority of children consumed non-core snacks (100%) and beverages (80%)
in the four weeks prior to the survey. Nearly 40% of television food advertisements were for non-core snacks and
beverages. Non-core snacks (OR of 1.13) and non-core beverages (OR of 1.23) were more likely chosen as children’s top three snack/beverage choices, particularly, “puffed food and tubers” snack and carbonated beverages
(OR of 1.31 and 1.45, respectively). Conclusions: The snack and beverage preferences appeared to be influenced
by television advertisements in this sample of Chinese children, highlighting the potential health and nutritional
value of policy to reduce advertising of non-core foods in China.
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INTRODUCTION
In the last two decades, the diets of the Chinese people
have undergone significant changes, in association with
economic progress and environmental changes.1 As a
result, overweight and obesity and other diet-related, noncommunicable diseases have become a major public
health concern.2 Children in China, especially in urban
areas, are now exposed to a wider variety of foods, including snack and beverages. Several Chinese studies
have shown that frequent snacking (>3 times per week)
and frequent consumption of the Western fast foods were
significantly associated with obesity in school-aged children in Beijing.3 Consumption of sweetened soft
drinks >4 times per week or >1,100 mL per day and having a medium to high energy intake were strong dietary
risk factors in Xi’an, a major metropolitan center in
north-western China.4,5 Further, children with permission
to purchase snack with pocket money were 1.5 times
more likely to be overweight or obese.4
At the same time, there is now significant use of television (TV) for marketing products, including foods.6 Food

advertising comprises a big part of the advertising market
internationally7 and in China. A Chinese national survey
in 2013 showed that television had the highest contact
rate (99.5%) among different media.8 TV viewing time
appears to be continuing to increase, as is obesity prevalence for children.9 Exposure to television food commercials enhanced high television viewers’ preferences for
branded foods and increased reported preferences for all
food items (branded and non-branded) relative to the low
television viewers.10 Exposure can be assessed using indicators such as frequency and repetition of messages in
specified settings.11 Children are increasingly recognized
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as a major consumer group and a target audience for advertisements. A recent Australian study showed that TV
advertising, even not directly viewing, is associated with
negative dietary pattern in children.12
To date, there are no quantitative studies on children's
exposure to food advertisements and their snack and beverage preferences in Harbin, China. This study aimed 1)
to explore children's snack and beverage consumption
habits in Harbin, China; 2) to examine TV advertisements
of non-core snack and beverages on popular television
channels; and 3) to examine the influence of TV advertising on children’s snack and beverage preferences.
The results will contribute evidence regarding future
strategies and potential regulations for reducing food and
non-alcohol beverage marketing to children in China.
MATERIALS AND METHODS
School age children dietary behavior survey
A cross-sectional survey of school children was carried
out using the validated questionnaire adapted from the
Shanghai School Children Dietary Behaviour SurveyStudent Questionnaire,13 which included questions concerning snack and beverage consumption and preferences.
The questions covered the type of snacks and beverages
consumed in the last four weeks, sources of information
about snacks and beverages, the three most favorite
snacks and beverages from a list with category names and
every specific product names, and reasons for these preferences. The response options for snacks and beverages
were adjusted to accommodate snacks available in Harbin
market. Most of the questions had multiple choice answers.
The survey was conducted in Harbin, the capital city of
Heilongjiang Province in China, and initial invitation
letters were sent to 12 school principals in one district in
Harbin in early 2012. The two primary schools responding first to participate in the study were recruited due to
the limitation of time and resources. Informed consent
was sought from the principals of schools, 3-5 grade
school children and their parents. All parents were provided with an Information Sheet and invited to give consent for their children to participate. The survey was only
undertaken by those students who agreed to participate in
the study and whose parents signed on the consent forms.
The survey was administered by researchers with assistance from school teachers. Questionnaires were handed
out in self-study class time, and they took no more than
30 minutes to complete. Class teachers collected the questionnaires after they were completed and passed to the
researchers. The questionnaires were checked by the researchers for completeness on the spot, and any missing
data sought at that time. The survey protocol was approved by the Human Research Ethics Committee at the
University of Sydney (2012/1540).
Television food advertisements
Television program recording and advertisement coding
were conducted in accordance with the protocols used in
a range of studies14 including a recent Asian-Pacific study
reported previously.15 In summary, three TV channels
were selected to cover the three levels, national television,
provincial satellite television and Harbin city channel.

According to the China Television Rating Yearbook,16 the
most popular channel in each of these three levels is:
China Central Television 1, Heilongjiang Satellite Television and Harbin News Channel. These were recorded on
hard disks by TV media 2 Box. Television broadcast data
was recorded from 06:00 to 22:00 daily (16 hours/day) on
two weekdays (23rd July and 24th July) and two weekends (22nd July and 28th July) in 2012. All TV data was
screened by the researchers to identify advertisements for
non-core snacks and beverages. This involved viewing
the TV recordings (forwarding through the program content), identifying non-core snack and beverage advertisements and categorizing these advertisements. Information
recorded included the broadcast time of the advertisement,
the type of snack or beverage advertised, promotional
characters (such as pop-star, athlete, cartoons, etc.) and
the prizes offered in the advertisements.15 Television
timeslots were classified and coded as weekdays or
weekends, and as peak viewing hours (17:00-20:00 daily)
or non-peak viewing hours (06:00-17:00 and 20:00-22:00
daily). The definition of peak and non-peak viewing
hours is based on the hourly audience rating from China
Television Rating Yearbook.16
Data analysis
Descriptive analyses were conducted for both children's
survey responses and TV advertisements. In this research
all snacks and beverages were divided into non-core or
core categories according to former research,17 see Table
1. As TV advertisements of core snacks were extremely
rare, they were not included in the study. Data analysis
used the statistical software SPSS 19.0 (Polar Engineer
and Consulting). For this study, Pearson χ2 tests were
applied to examine patterns in students’ exposure to noncore snack advertisements and snack and beverage preferences. Odds Ratio (OR) was calculated to identify significant associations between children's top three snack
and beverage preferences and the exposure to advertisements. Results were considered significant when p<0.05
level.
RESULTS
School age children diet behavior survey
The survey collected 452 valid questionnaires, with 90%
response rate, 365 from one and 87 from the other primary school. Approximately 60% (59%) of the participants
were from Grade four, with others from Grade five. The
majority (84%) of the participants were aged 10 or 11
years, 14% were 12 years old, and remaining 2% were 9
or 13 years old (by 31st July 2012). Among the participants, 54% were boys and 46% were girls, which was
similar to the current overall gender ratio of Chinese children of this age group.18
In the four weeks prior to the survey, 100% of children
reported that they had consumed non-core snacks and
over 80% of children reported consuming beverages. The
list of snacks and beverages used is presented in Table 1.
In the survey, 46% children reported they received information about food from television, followed by internet
(34%) and “newspaper and magazines” (19%).
In terms of preferences, “taste” was the most important
reason (89%) that children gave for liking certain snack
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Table 1. Definition of snack and beverages in the survey
Category
Snack
Non-core snacks
Cooler
Milk and dairy products
Sweet rice & flour products

Chocolate and candy
Puffed food and tubers snack
Dry fruit, preserved fruit
Meat and meat alternatives
products
Core snacks
Fresh fruit, vegetable
Beans or soy products
Nuts
Beverages
Non-core beverages
Carbonated beverages
Tea drinks
Drink powder
Energy drinks
Milk beverages
Fruit juice/drinks
Core beverages
Plant protein based beverages
Plain coffee
Unflavoured tea
Unflavoured milk

Definition
All kinds of food you eat in addition to three main meals each day.
Ice cream, iced confection and desserts
Milks, yoghurts, cheese and other dairy products (Contents ≥10% Milk or other).
Sweet breads, cakes, muffins, sweet buns (e.g. lotus seed, custard, red bean), sweet biscuits
(include egg rolls), sweet glutinous rice balls or cakes, high fat savory biscuits, pies and
pastries, sweet sticky rice or rice pudding.
Chocolate and candy - includes marshmallows, sugar (all types), and chewing gums (exclude sugar free varieties).
Doritos, Chips, sweet potato, Fries, etc.
Include jelly, sugar-coated dried fruits or nuts, nut or seed based bars and slices, sweet rice
bars, and tinned fruit in syrup
Meat and meat alternatives processed or preserved in salt – include frankfurts, seafood
sticks, jellyfish salad, tinned meats, and all preserved ready to eat meats, poultry, fish and
egg products.
Fresh fruit, vegetable
Beans or soy products, include soy milk, tofu, etc.
Raw Nuts and other flavoured nuts products, include peanut, cashew, nut based bars, etc.
Drinks exclude unflavoured water
Carbonated beverages, include Coke, sodas, etc.
Sweetened or flavoured tea drinks, include ice-tea, honey tea etc.
To be mixed with water, soda or milk, include Melo, Tang, etc.
Caffeine or other stimulants added beverages, include Red Bull, Gatorade, etc.
Sweetened or flavoured milk, milk tea, peanuts milk, etc.
Fruit juice/drinks, orange juice, tomato juice, etc.
Non-sweetened plant protein based beverages, includes Soy milk, Almond milk, etc.
Instant coffee, coffee, etc.
Tea, home-made tea, etc.
Milk, include high calcium/iron Milk and Yogurt, etc.

foods. “Healthy and nutritional” was also reported by
almost half of the children (49%); and 40% of the children liked snacks because they believed that they were
“hygienic”. Other reasons included “free gift or toy” and
“attractive packaging”, with similar proportions of around
20%. “Popular in school” or “my family let me eat it”
were reported by 18% of the children as a reason for liking snacks. “Food advertising” ranked eighth in this list,
with 17% children reporting that they liked the snack be-

Figure 1. Reasons for snack and beverages preference in children.

cause of its advertisement (Figure 1).
“Taste” was also the most important reason stated by
children for liking certain types of beverages (81%). Almost half of the children liked a beverage because of its
“health and nutritional” value (42%). Advertising was
ranked fifth as the reason for beverage preference, and
about 20% of children responded that advertisements influenced their beverages choices. “Peer pressure” from
classmates (16%) and “popular at home” (13%) ranked
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after advertising. Interestingly, there were 11% children
who favoured one particular type of beverage because of
“my family let me eat it” (Figure 1).
Television non-core snack and beverage advertisement
recording
In total, 192 hours of TV programs were recorded with
5477 advertisements identified, including 1024 food advertisements (19%). Of all food advertisements, 855
(83.5%) were for non-core foods and beverages. Among
those food advertisements, there were 89 (8.7%) non-core
snacks and 321 (31.3%) non-core beverages advertisements.
On average, there were 1.3 non-core snack advertisements per hour during peak viewing hours (17.00 - 20.00)
and 0.3 non-core snack advertisements per hour in nonpeak viewing hours (20.00-22.00). Whereas, beverage
advertising was more frequent, on average, 4.7 beverage
advertisements appeared during peak hours and 1.0 in
non-peak hours (Table 2).
Table 2 also shows there were more non-core snack
advertisements (62%) broadcast on weekends than on
weekdays (38%). For non-core beverages, 52% of advertisements were broadcast on weekends and 48% on
weekdays.
In terms of attracting children’s attention, nearly 30%
(27/89) of non-core snack advertisements had premium
offers, ranging from special prizes, free gifts or toys to
vouchers, while the “coolers” and “meat and meat alternatives products” advertisements were more likely to use
premium offers. Further, about one third of non-core beverages, “milk and dairy products” and “meat and meat
alternatives products” advertisements used promotional
characters.
Televising advertising as the reason for selecting snacks
and beverages
Children were categorized into two groups according to
whether they reported that their snack preferences were
influenced by TV advertisements or not. It was assumed
for those stating their preferences were influenced by TV
advertisements, they would not choose the particular
snack or beverages if they were not influenced by advertisements. Table 3 shows the likelihood of those children
reporting they were influenced by TV advertisements
selecting particular snacks amongst their top three choices,
compared with those students reporting their preferences
were not influenced by advertisements. There was a significant difference in the consumption of non-core snacks
between the two groups of students, those reporting they
were and were not influenced by advertisements (χ2=4.68,
p=0.03), with OR 1.13 (95% CI, 1.01, 1.27). The likelihood of children selecting a non-core snack as a top three
favorite increased when they reported being influenced by
TV advertisements. Among the non-core snacks, the largest difference occurs for “puffed food and tubers snack”
(χ2=4.01, p=0.05), and OR 1.31 (95% CI, 1.01, 1.67).
There were no other non-core snacks where there were
statistically significant differences.
Similarly, Table 4 showed the likelihood of children
selecting different types of beverages as their top 3 favorite choices, according to whether they reported being in-

fluenced by TV advertisements or not. For beverages
overall, there was a statistically significant difference
between the two groups (χ2=11.4, p=0.01), which indicated that the television advertising had increased the likelihood of children selecting these beverages (the OR value
is 1.18, 95% CI: 1.07, 1.31). Among the beverages, the
selection of non-core beverages was significantly increased in children reporting they were influenced by TV
advertisements compared with those not (χ2=5.77,
p=0.02), and the OR value was 1.23. In particular, the
selection of carbonated beverages was significantly increased in children reporting they were influenced by TV
advertisements (χ2=7.25, p=0.01), and the OR value was
1.45 (95% CI: 1.11, 1.91).
DISCUSSION
Snacks were common in Chinese children’s daily food
intake. Chinese Residents Dietary Guideline recommends
that children should have healthy snacks to supplement
meals.19 In this study we found that the most commonly
consumed snacks by the school children were the unhealthy non-core snacks, such as puffed and tubers snack,
ice cream, sweet rice and flour products, and chocolate
and candy. These are excessively high in sugar and fat,
which costs little energy to digest but is easy to be transformed into fat.19 Snacks with good nutritional value,
such as fresh fruit and vegetables, meat and meat alternatives, nuts, and “bean or soy products” ranked relatively
lower on the children's favourite snack lists.
Interestingly, “taste” was the most common reason for
children choosing snacks and beverages. However, high
salt and additives often constitute the taste of foods, but
are also of concern, in addition to fat and sugar content.
High salt intake in children and adolescents might contribute to high energy intake by increasing thirst, and thus
consumption of sugar sweetened drinks. Additives including preservatives and artificial flavours are often used in
the production of processed snacks. Some of the chemicals might accumulate in human organs over a period of
years and generate harm to children’s vulnerable immune
system.20 Reducing consumption of processed snacks
including “puffed food and tubers products” and preserved fruit may have health benefits not limited to preventing children obesity.
Most beverages on the market, particularly those heavily advertised, have extra sugar added.21 It has been
demonstrated that sugar in the sweetened beverages could
be quickly absorbed and transformed into fat in human
digestion system, contributing to overweight and obesity.
Sugar delivered through beverages appears to contribute a
sizable proportion of Chinese children's daily energy intake, as the most commonly consumed beverages are carbonated beverages. Other commonly consumed beverage
types also have sugar added, although they are often
claimed to be “healthy”, they in fact belong to non-core
beverages, such as tea drinks, fruit juice and fruit flavoured drinks, energy drinks and milk-based beverages.
Our study suggests that food and drink advertising on
television may influence children’s snack and beverage
preferences and consumption patterns. The Harbin primary school children reported that television plays an important role as an information source on foods and drinks.
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Table 2. Television non-core snack and beverage advertising patterns
Peak hours†
Food type

N

Total non-core snacks
Total non-core beverages
Total

89
321
410

n

%
n/ N

43
170
213

48.3
53.0
52.0

Non-peak hours‡
n /h
h=36

n

%
n/ N

1.3
4.7
6.0

46
151
197

51.7
47.0
48.0

n/h
h=156
0.3
1.0
1.3

Weekdays
%
n
n/ N
34
155
189

38.2
48.3
46.1

Weekends
%
n
n/ N
55
166
221

61.8
51.7
53.9

With premium offers
%
n
n/ N
27
8
35

With promotional characters
%
n
n/ N

30.3
2.5
8.5

22
102
124

24.7
31.8
30.2

†

Total peak viewing hour is 36 h, 3 h/day (from 17:00-20:00)* 3 channels *4 days = 36 h.
Total non-peak viewing hour is 156 h, 13 h/day (from 6:00-17:00 and 20:00-22:00) *3 channels *4 days = 156 h.

‡

Table 3. The influence of advertisements on the snack preferences of children
Students reporting their snack preferences
were influenced by TV advertisements
Snack types
Number selecting as
top 3 preference
Non-core snacks
Puffed food and tubers snack
Ice cream
Dairy products
Sweet rice & flour products
Chocolate and candy
Meat and meat alternatives products
Dry fruit, preserved fruit
Total non-core snacks
Core snacks
Fresh fruit, vegetable
Nuts
Beans or soy products
Total core snacks
Total snacks

Number not
selected

Students reporting their snack preferences
NOT influenced by TV
advertisements
Number
Number not
selecting as top
selected
3 preference

Pearson
χ2

p value

OR (95% CI)

119
98
61
53
52
34
13
430

106
119
157
159
166
181
204
1092

104
91
57
50
48
32
12
393

120
126
161
162
172
184
205
1129

4.01
0.79
0.37
0.23
0.65
0.22
0.20
4.68

0.05
0.37
0.54
0.63
0.42
0.64
0.66
0.03

1.31 (1.01, 1.70)
1.13 (0.86, 1.48)
1.10 (0.81, 1.48)
1.08 (0.79, 1.48)
1.14 (0.83, 1.56)
1.09 (0.76, 1.58)
1.14 (0.64, 2.03)
1.13 (1.01, 1.27)

52
32
12
96
526

164
182
214
560
1652

50
30
11
92
485

166
184
215
564
1693

0.06
0.15
0.02
0.20
2.17

0.81
0.70
0.88
0.66
0.14

1.04 (0.76, 1.42)
1.08 (0.74, 1.58)
1.05 (0.58, 1.91)
1.05 (0.84, 1.31)
1.11 (0.97, 1.28)
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Table 4. The influence of advertisement on the beverages selection of children

Type of beverages

Non-core beverages
Carbonated beverages
Tea drinks
Fruit juice/drinks
Energy drinks
Milk beverages
Drink powder
Total non-core beverages
Core beverages
Plant protein based beverages
Plain coffee
Unflavoured tea
Unflavoured milk
Total core beverages
Total beverages

Students reporting their beverage preferences
were influenced by TV advertisements

Students reporting their beverage preferences
NOT influenced by TV advertisements

Number selecting as
top 3 preference

Number selecting as
top 3 preference

Number not
selected

Pearson χ2

p value

OR (95% CI)

Number not
selected

118
110
61
58
46
15
408

92
98
150
156
162
200
858

98
98
51
50
42
13
352

112
110
160
163
165
202
912

7.25
3.00
2.43
1.40
0.36
0.31
5.77

0.01
0.08
0.12
0.24
0.55
0.58
0.02

1.45 (1.11, 1.91)
1.27 (0.97, 1.67)
1.28 (0.94, 1.73)
1.21 (0.88, 1.64)
1.11 (0.79, 1.55)
1.17 (0.68, 2.01)
1.23 (1.04, 1.46)

74
34
26
32
166
574

138
168
178
182
666
1522

71
34
22
28
155
506

140
169
182
186
677
1589

0.19
0.01
0.95
0.79
0.47
11.36

0.66
0.93
0.33
0.37
0.49
0.01

1.07 (0.80, 1.42)
1.02 (0.71, 1.47)
1.24 (0.81, 1.89)
1.19 (0.81, 1.76)
1.09 (0.85, 1.39)
1.18 (1.07, 1.31)

Children snack preference affected by ad in China

Data from this study showed that there is a high frequency of advertisements for non-core snacks particularly during peak viewing times, consistent with findings from
other countries in the Asia-Pacific.14 The frequent and
repeated exposure enhances children’s memory of food
products, plus many of the advertisements also introduced
fun activities such as rewards, daily specials, and giveaway toys, adding to the attractiveness of the products
and the impact of the advertisements. These tactics were
commonly used in the non-core snack television advertisements. The impact of these advertisements on children's familiarity with these foods and their snack choices
appears to be substantial.
The results of this study demonstrated childrens' explicit recognition of the influence of non-core snack and
beverage advertisements on television. However, the actual prevalence and extent of influence may be greater, as
children are not always aware of the specific influence of
advertising on their own behaviour.22 As described in the
reference, the link between TV viewing and poor diet was
strongest for children who watched the most commercial
television, and those who were actually exposed to advertisements embedded within programs.12 In fact, high exposure to advertising of non-core foods is recognised as a
contributor to childhood obesity.23 As shown in this study,
non-core foods are frequently advertised on Chinese television, and to date in China, there has been no policy or
regulation on food advertisements targeted at children.24
Regulations for television and food industry to limit
non-core food advertising to children in China, particularly during children’s peak viewing times, are warranted.24
In 2010, WHO endorsed a set of recommendations for
member countries to take action of reducing children’s
exposure to high fat, sugar, salt foods advertisement.25
This could be achieved by regulatory and policy initiatives; “Food and beverages advertisements should not
exploit children’s inexperience or credulity”.26 It is suggested that if non-core food television advertisements
were banned, the prevalence of overweight in children 311 years and 12-18 years could be decreased by as much
as 10% and 12%, respectively. 27-29
Some developed countries have taken policy action on
food marketing to children; for example, France,30 the
UK30 and Sweden.31 In Australia and the US, there is no
government policy restriction on food marketing to children, rather self- regulation pledged by food industry to
limit advertising of selected foods during children's programs.30 Recent evidence showed that these pledges have
not reduced children’s exposure to unhealthy food marketing.17,22 Many Asian countries32 including China33
have not yet moved towards developing explicit policies
on food advertising targeting on children.
Limitations of research
There are a number of limitations identified in this study.
The data of this research was collected in 2012; however,
there has not being any change on snack or beverage advertising policy in China since then. This was a cross sectional study, and the representativeness of the data may
be affected by the sampling method. The first two primary schools responded to invitation in this survey may not
be the best to represent the whole research population and
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cause selection bias. Television advertising, of course, is
not the only factor that could influence children’s snack
and beverage consumption and preferences. Other reasons
such as gender, family income, food availability and accessibility, other forms of media (such as poster, internet
and newspaper), peer pressure and influences from their
friends, classmates and family members were not explored.
In this study, programs on the three most popular
channels were recorded, but there are more channels
broadcast both on free air and cable television at the same
time. While the study identified the most popular television channels, children’s peak viewing hours and the noncore snack advertisements which children were most likely to be exposed to at a certain period of time, the advertisements watched directly by each individual child could
not be identified.
Finally, it is recognized that this study is ecological, in
that while we have observed high frequency of exposure
to food advertising and high preference for similar snack
foods, the study cannot indicate a direct causal influence.
There is likely to be a number of concurrent influences,
including changes in the availability of non-core foods,
and increasing discretionary money available to children.
Nevertheless the study does indicate that Chinese children
are exposed to frequent advertising for many non-core
snack foods and beverages; and that they identify these
foods as preferred snack foods. This is important as an
initial exploration of the links between exposure to advertising and food preferences in Chinese children.
Conclusion
Unhealthy snacks and beverages are consumed daily by
Chinese children. This is likely to be influenced by a
number of factors, including exposure to television advertisements. This study contributes useful evidence indicating that the high frequency of non-core snack and beverage TV advertisements appears to have an influence on
children’s food preferences, which is detrimental to
health. Further research on Chinese children's food consumption patterns, and exposure to food marketing from
television and other sources would strengthen the evidence and provide further guidance on appropriate policy
actions. Given the current situation regarding food consumption patterns, food composition and advertising, and
the limited regulations on both food labelling and food
advertising in China, there is clearly scope for action,
including implementation of the WHO recommendations
on food marketing to children.
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