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Abstract
Background

Sugar-sweetened beverages (SSBs) consumption is the major source of added sugar intake and a
common unhealthy eating behavior among youth in China and around the world. Excessive intake of
SSBs has a negative impact on both short- and long-term health of adolescent. The targeting nutritional
education and behavioral guidance, single use or as a supplement to the policy intervention like sales
ban, is a low cost and effective intervening approach. The purpose of this study was to identify unhealthy
attitudes and behaviors that affect youth's consumption of sugary drinks to provide evidence for
subsequent targeted interventions.

Methods

Using the strati�ed cluster sampling method, a questionnaire survey was conducted among 1560 junior
school students in Jinzhong City, Shanxi Province, in northern China and Suzhou City, Jiangsu Province,
in southern China. The content of the questionnaire included sociodemographic characteristics, self-
reported consumption frequency of SSBs, attitude, behaviors and habits related to SSBs consumption.
The Cronbach coe�cient of questions was 0.855. Data from the series surveys of 2012 and 2018 were
also used in the long-term trend analysis.

Results

In 1466 Chinese junior school students, 5.1 % consumed SSBs every day and 13.6 % consumed it 3-6
times/week. The binary logistic regression was signi�cant (R2=31.1%, P=0.001), and the attitude and
behavior factors contributed to 22.1% of the 31.1% variation that could be explained. Among all factors,
four unhealthy attitudes or behaviors with the highest OR were "Drink SSBs as water" (OR=10.288, 95%CI:
6.392~16.558), "Deem SSBs not affect health” (OR=2.735, 95%CI: 2.032~3.681), "Just want to drink
SSBs” (OR=2.302, 95%CI: 1.524~3.478) and “Purchase SSBs in advance” (OR=2.245, 95%CI:
1.454~3.465). The SSBs consumption frequency increased with the increase of risk score of unhealthy
attitudes and behaviors. (χ²-trend=127.470, P<0.001). Both frequency of drinking SSBs and holding rates
of unhealthy attitudes or behaviors decreased with the passage of time (P trend<0.005). The drinking
times per month was signi�cantly positively correlated with the risk scores from 2012 to 2020 (r=0.314,
P<0.001).

Conclusion

The consumption of sugary drinks was largely in�uenced by unhealthy attitudes and behaviors.
Adolescents are in the critical period of cognitive and habit formation, thus targeted intervention should
be taken to promote their SSBs related healthy attitude and behavior to reduce the intake of added sugar
and bene�t them for life.



Page 3/26

Introduction
Globally beverage production has increased dramatically, accompanied by rapid growth in consumption
in recent decades. Taking China for example, the yield of beverages in 2017 (180 million tons) was 12
times that in 2010 (14.9 million tons) and increased 440 times over that in 1992; the average
consumption of beverages in 2014 (119 kg) was nearly 10 times that in 2003 (12kg) [1, 2]. More than half
of both production and consumption were sugar-sweetened beverages (SSBs) in China [2].

As consumption of beverages has increased, so have the health risks associated with SSBs [3, 4]. Singh
estimated that a total of 184 000 deaths and 8.5 million disability-adjusted life years were related to
SSBs intake yearly worldwide in 2010 [5]. The follow up of 120,000 people about 30 years up to 2014
showed that those who consumed SSBs more than 2 cups per day had a 21% increased risk of death
from all causes, among which a 31% increased risk of death from cardiovascular diseases and a 16%
increased risk of death from cancer, compared with those consuming less than 1 cup of sugar-sweetened
beverages per month [6]. Consumption of sugary beverages has become an important risk factor for
chronic diseases.

Based on the National Health and Nutrition Examination Survey (NHANES) data, about 50% of Americans
in 2009-2010 [7], 50% of adults and 60% of youth in the U.S. in 2011-2014 consumed SSBs every day.
SSBs were also the largest source of added sugars in the diet of adults [8] and youth aged 2 to 19 years
[9] in the U.S. Notably, teenagers consumed more sugary drinks than adults in several countries [10, 11].
In China, the total sugar consumption was low in the world compared with other developed countries, but
too much intake of sugary drinks in children and adolescent was also a prominent problem, especially in
the youth 12-17 [12, 13]. Excessive consumption of SSBs increased the risk of dental caries in
adolescents [14]. More importantly, a growing body of evidence supported the negative health effect of
SSBs to chronic disease such as overweight and obese [15], metabolic syndrome, hypertension [16, 17]
and dyslipidemia [18, 19] not only in adults but also in children and adolescents. Therefore, there is an
urgent need to intervene in children's unhealthy eating habits of sugary drinks consumption.

Adolescence is a critical period for good habit formation, and the latter will have positive impact on
lifelong health. In the intervention of SSBs consumption, nutrition education and behavior guidance are
common and the most cost-effective methods, and policy interventions such as sales ban would also
have better and more lasting effect if supplemented by targeted health education. However, researches
had shown that not all knowledge was signi�cantly associated with consumption of SSBs [20], and the
change of nutrition information in label did not in�uence the choice of SSBs [21]. Only high behavioral
relevant education or guidance may bene�t to transfer into corresponding attitude and improve people’s
behavior [22, 23]. The aim of this research is to identify the key risk attitudes and behaviors related to
consumption of sugary drinks and provide a basis for subsequent targeted behavioral nutrition
interventions.

Subjects And Methods
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Participants and procedures of survey 2020

The aim of this study was to investigate the in�uence of unhealthy attitude and behavior towards
beverage on habitual SSBs consumption in junior school students. We used strati�ed cluster sampling to
recruit the participants. First, three middle schools were selected from Jinzhong city in Shanxi Province in
northern China and Suzhou city in Jiangsu Province in southern China. Then 5-10 classes for each school
were selected randomly, and all 1560 students in above classes were included in the survey. After giving
informed consent to participate in this study, all students and their parents were asked to complete a
questionnaire together between March and May 2020, including personal and family information, SSBs
consumption attitudes, behaviors and habits etc. We encourage completing the habits and attitudes part
by students themselves to obtain the fact of children and adolescents, not parents, while the personal
and family information part was �nished by their parents to ensure accuracy. Ethical approval was
granted by the Ethics Committee of Nanjing Medical University in Nanjing, Jiangsu, China, 21/12/2017,
No.392.

Analytic samples of long term trend from 2012 to 2020

In the long-term trend analysis, we also used the data from the SSBs consumption survey in 2012 and
2018 among primary and junior school students. The participants of 2012 survey was a small sample
from Lianyungang City, Jiangsu Province, with a total of 189 junior school students. And 1670 junior
school students in survey 2018 from the same schools with survey 2020 were selected. Due to the
different gender composition of the samples selected in three surveys, the lowest number of respondents
in 2012 was taken as the benchmark. After sampling by gender composition, 189, 1338 and 1,200 junior
school students in 2012, 2018 and 2020 survey respectively were included in the �nal analysis of secular
trend.

The �ow chart of sample selection in this study was shown in Figure 1.

Figure 1. Flow chart for the inclusion of analytic participants in this study

Questionnaire design and quality control

Based on literature review, discussion of the project team, expert assessment and pilot studies, the
questionnaire was formulated after multiple modi�cation. The content of the questionnaire included
sociodemographic characteristics, self-reported usual consumption frequency of SSBs, attitudes,
behaviors, and habits related to SSBs consumption. Questions about SSBs consumption frequency
demonstrated internal consistency (Cronbach =0.855). The detailed �lling instructions were in the
questionnaire, and the time for �nishing questionnaire was controlled in 20 minutes to ensure good
compliance. Some key questions were repeated asked in different forms at different time to check
consistency. Specially-assigned persons are responsible for explaining the questionnaire and checking
the submitted information.

SSBs consumption frequency and conversion
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Respondents were asked to indicate their habitual SSBs consumption frequency by using 1 food
frequency questionnaire-style screener question: (1) “How often do you usually drink sugar-sweetened
beverages?” Students need to choose one of below �ve categories: ≥1 times/day, 3-6times/week, 1-
2times/week, 1-3times/month, <1times/month. In binary logistic regression, we converted the
consumption frequencies into two categories: ≥3times/month and < 3times/month to meet the
requirements of model applicability. Above SSBs consumption frequency were converted in sequence to
30, 20, 6.5, 2 and 0.5 times/month in the secular trend analysis from 2012 to 2020.

The obtainment of unhealthy attitude or behavior factors and combined risk scores

The attitudes and behaviors toward SSBs were assessed by four questions. They were (1) “Do you drink
SSBs just because you want to drink, not for hunger or thirst?” (Abbreviated as “Just want to drink SSBs”
below) (Yes/no), (2) “Do you drink SSBs as water?” (Abbreviated as “Drink SSBs as water” below)
(Yes/no), (3) “Do you think sugary drinks do not affect health?” (Abbreviated as “Deem SSBs not affect
health” below) (Yes/no/not sure) and (4) “Will you buy SSBs in advance?” (Abbreviated as “Purchase
SSBs in advance” below) (Yes/no). Then different answers to different questions were assigned different
points, and the points of the �rst three questions were added up for a risk score. Question (4) was not
calculated into risk score because it was not involved in the 2012 survey. For the question (1) and (2),
answer “yes” were valued 1 point and answer “no” meant 0 point. While for the question (3), answer “no”
was equal to 0 point, answer “not sure” was 1 point and answer “yes” was 2 points. The combined risk
scores were divided into four categories: 0, 1, 2, and ≥3.

Data analysis

After checking, the data were analyzed by IBM SPSS Statistics Premium V25.0 and Stata/MP 15
software. The frequency of SSBs consumption was described by rate and rank sum test was used for the
comparison of SSBs consumption frequency among people with different attitudes and behaviors. Binary
Logistic regression analyses were performed for the in�uence of attitudes and behaviors towards SSBs
consumption. The bidirectional ordered classi�cation data were compared by χ² trend test. The
consumption times and risk score were described by Mean ± SD, and the comparison between groups
was performed by ANOVA analysis followed by LSD. All test were 2 sided. P ≤0.05 was considered
statistically signi�cant. 

Results
Demographic characteristics of analysis population in survey 2020

All students submitted the questionnaire and the response rate was 100%. Excluding those invalid and
inconsistency between the two inquiries, 1466 students in survey 2020 in total were included in the
analysis sample of cross-sectional study. Sociodemographic information of participants, including
gender, region, family structure, household monthly income per capita, father’s education level, mother’s
education level and pocket money per month for students, were shown in Table 1.
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The SSBs consumption frequency of students with different SSBs-related unhealthy attitudes or
behaviors

Among 1466 respondents, 5.1 % consumed SSBs every day and 13.6 % consumed it 3-6 times/week. 680
(46.4%) junior school students would consume SSBs just because they want to drink, 121 (8.3%) would
drink SSBs as water, 66 (4.5%) thought SSBs will not affect health, and 338 (23.1%) would purchase
sugary drinks in advance. Students with above unhealthy attitude or behavior had higher SSBs
consumption frequency (P < 0.05). See Table 2 for details.

Table 1 Sociodemographic characteristics of study subjects in survey 2020 (n=1466)

Sociodemographic Variable n %

Gender Male 758 51.7

Female 708 48.3

Region Urban 631 43.0

Rural 835 57.0

Family structure Nuclear 1080 73.7

Non-nuclear 386 26.3

Household monthly income per capita < ¥1000 94 6.4

¥1000-5000 982 67.0

> ¥5000 390 26.6

Father's education level Primary school and illiteracy 77 5.3

Middle school 1099 75.0

College and above 290 19.8

Mother's education level Primary school and illiteracy 117 8.0

Middle school 1040 70.9

College and above 309 21.1

Pocket money per month None 296 20.2

<¥100 621 42.4

¥100-200 364 24.8

>¥200 185 12.6

Table 2 The SSBs Consumption frequency of junior school students with different beverage-related
attitudes and behaviors, n (%)
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 n ≥1
times
/day

3-6
times
/week

1-2 times
/week

1-3 times
/month

<1 times
/month

Z/χ² P-
value

Just want to drink SSBs            

Yes 680 26 (3.8) 73
(10.7)

237
(34.9)

250
(36.8)

94 (13.8) -6.192 <0.001

No 786 10 (1.3) 35 (4.5) 262
(33.3)

277
(35.2

202
(25.7)

   

Drink SSBs as water

Yes 121 19
(15.7)

32
(26.4)

40 (33.1) 23 (19.0) 7 (5.8) -9.343 <0.001

No 1345 17 (1.3) 76 (5.7) 459
(34.1)

504
(37.5)

289
(21.5)

   

Deem SSBs not affect health

Yes 66 5 (7.6) 17
(25.8)

19 (28.8) 19 (28.8) 6 (9.1) 31.653 <0.001

Not
sure

135 10 (7.4) 16
(11.9)

48 (35.6) 392 (8.9) 22 (16.3)    

No 1265 21 (1.7) 75 (5.9) 432
(34.2)

469
(37.1)

268
(21.2)

   

Purchase SSBs in advance

Yes 338 20 (2.5) 29 (7.4) 113
(34.0)

110
(35.9)

66 (20.2) 23.87 <0.001

No 1128 16 (1.4) 79 (7.0) 386
(34.2)

417
(37.0)

230
(20.4)

   

Binary Logistic Regression of the in�uence of unhealthy attitude or behavior factors on SSBs
consumption frequency

In the multivariate analysis, frequency was taken as the dependent variable, and attitude or behavior
factors, sociodemographic characteristic including gender, region, family structure, household monthly
income per capita, father’s education level, mother’s education level and pocket money per month were
taken as the independent variable. The code of the variable in model was shown in Table 3. OR means
the multiple of the increased risk of high beverage consumption frequency for each grade of increase in
independent variables. We �tted six multilevel logistic regression models. The �rst was the demographic
characteristic model (Model 1). The second model included the family characteristic described above in
addition to demographic characteristic (Model 2). The following four models included four attitudes or
behaviors step by step (Model 3-6). The R2 of the models and odds ratios of variables were reported in
Table 4.
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The results showed that the �nal binary logistic regression was signi�cant (R2=31.1%, P=0.001) (Table 4).
Variance in membership group (SSBs consumption frequency >3 times/week) explained by each group of
variables was: demographic characteristics, 0.2%; family characteristics, additional 8.8%; “Just want to
drink SSBs”, additional 3.7%; “Deem SSBs not affect health”, additional 6.0%; "Drink SSBs as water”,
additional 10.8%; and "Purchase in advance", additional 1.6%. The attitude and behavior factors
contributed to 22.1% of the 31.1% variation that could be explained. In the �nal model, the four most
in�uential factors were "Drink SSBs as water"(OR=10.288), “Deem SSBs not affect health” (OR=2.735),
“Just want to drink SSBs” (OR=2.302) and "Purchase SSBs in advance" (OR=2.245). In addition, gender,
household income per capita, father's education level and pocket money per month were also signi�cant
in �nal model (P < 0.05).

Table 3 The code of variables in binary logistic regression model
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Variables Points  

 

Gender  Male=1, Female=2  

Region Urban=1, Rural=2  

Family structure Nuclear=1, Non-nuclear=2  

Household  income per capita  <¥1000=1

¥1000-5000=2

>¥5000=3 

 

Father's  education level Primary school or illiteracy=1         

Middle school=2         

College and above=3

 

Mother's  education level Primary school or illiteracy=1         

Middle school=2     

College and above=3

 

Pocket money per month None=1

 <¥100=2 

¥100-200=3

>¥200=4

 

Just want to drink SSBs  No=0, Yes=1  

Deem SSBs affect  health  No =0, Not sure=1, Yes =2  

Drink SSBs as  water  No =0, Yes =1  

Purchase in advance  No =0, Yes =1  

Table 4 Results of binary logistic regression analysis: risk factors versus SSBs consumption frequency
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Model Nagelkerke’s R2 Variables OR:95%CIa P-
valuea

Total Change

Model
1 

0.002
n.s.

0.002
(n.s.)

Gender  0.581 (0.388-0.871) 0.009

   Region n.s.  

Model
2

0.09* 0.088* Family structure n.s.  

   Household income per
capita 

2.227 (1.528-3.245) <0.001

   Father's education level 0.539 (0.327-0.887) 0.015

   Mother's education level n.s.  

   Pocket money per month 1.621 (1.308-2.011) <0.001

Model
3

0.127* 0.037* Just want to drink SSBs  2.302 (1.524-3.478) <0.001

Model
4

0.187* 0.06* Deem SSBs not affect
health 

2.735 (2.032-3.681) <0.001

Model
5

0.295* 0.108* Drink SSBs as water  10.288 (6.392-
16.558)

<0.001

Model
6

0.311* 0.016* Purchase SSBs in advance  2.245 (1.454-3.465) <0.001

n.s.: not signi�cant

a: OR and P value in �nal model

*: P<0.005

The relationship between SSBs consumption frequency and the risk scores for unhealthy attitude and
behavior combinations

In order to observe the comprehensive effect of unhealthy attitudes and behaviors to SSBs consumption,
we created a risk scores variable (See the methods section for details). As shown in Figure 2, as this risk
score increased, the proportion of students with high SSBs consumption frequency (e.g. “≥1 times/day”)
increased, while the proportion of that with low frequency (e.g. “<1 times/month”) decreased. The
consumption frequency of SSBs was positively correlated with the risk score (the χ²-trend value was
127.470, P<0.001). The higher the risk score, the higher the consumption frequency.

Figure 2. Composition of SSBs consumption frequencies among junior school students with different risk
scores
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The unhealthy attitude or behavior factors and SSBs consumption in long term trend analysis 2012-2020

Using data from three surveys 2012, 2018 and 2020, we further analyzed the relationship between
attitude or behavior factors and frequency of beverage consumption as well as long-term trends. Among
junior school students, the consumption frequency decreased with the growth of the year (χ²-trend

=144.153, P<0.001) under the same gender composition (χ²=1.096, P=0.578) (Table 5). The proportion of
students who choose "Just want to drink SSBs" was different between 2012, 2018 and 2020 (χ²=24.513,
P<0.001), but there was no linear trend (χ²=0.034, P=0.853). The proportion of students who “Drink SSBs
as water” decreased with the increase of the year (χ²-trend=154.730, P<0.001). The proportion of students
who "Deem SSBs not affect health” or “not sure” also reduced with the increase of the year (χ²-

trend=145.847, P<0.001) (Table 6). We converted the frequency into times of monthly consumption to
show the long term trend in the Figure 3. And the long term trend of the risk score combined three
unhealthy attitude or behavior factors was also showed in Figure 3. Both SSBs consumption times
(P<0.001) and risk score (P<0.001) decreased with the passage of time and there was signi�cant positive
correlation between them (r=0.314, P<0.001). (Fig. 3). The detailed description was shown in Table 7.

Table 5 Variation trend of SSBs consumption frequency among junior school students in 2012, 2018 and
2020, n (%)

 n ≥1times
/day

3-6times
/week

1-2times
/week

1-3times
/month

<1times
/month

χ²-trend P-trend

2012 189 15 (7.9) 64 (33.9) 80 (42.3) 18 (9.5) 12 (6.3) 144.153 <0.001

2018 1338 86 (6.4) 193
(14.4)

458
(34.2)

357(26.7) 244
(18.2)

   

2020 1200 24 (2.0) 129
(10.8)

429
(35.8)

388
(32.3)

230
(19.2)

   

Table 6 Variation trend of three unhealthy attitudes and behaviors in 2012, 2018 and 2020, n (%)
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      2012 2018 2020 χ² P-
value

Just want to drink SSBs Yes 111
(58.7)

548 (41.0) 560 (46.7) 24.51 0.003

  No 78 (41.3) 790(59.0) 640 (53.3)    

Drink SSBs as water Yes 81 (42.9) 269 (20.1) 101 (8.4) 164.52 <0.001

  No 108
(57.1)

1069
(79.9)

1099
(92.6)

   

Deem SSBs not affect
health

No 30 (15.9) 77 (5.8) 51 (4.2) 409.98 <0.001

  Not
sure

115(60.8) 164(12.3) 126 (10.5)    

  Yes 44 (23.3) 1097
(82.0)

1023
(85.2)

   

Table 7 Variation trend of consumption times per month and risk scores in 2012, 2018 and 2020, Mean ±
SD

    2012 2018 2020 F P-value

Consumption times per month 11.2±8.4 7.0±7.9* 4.7±5.5*# 85.163 <0.001

Risk scores 1.9±1.0 0.8±0.9* 0.7±0.8*# 179.335 <0.001

*: compared with 2012, P<0.05

# compared with 2018, P<0.05

Discussion
With the continuous development of economy and beverage industry, more and more students consume
sugary beverages habitually, and seem to be more di�cult to resist it than adults are. Habitual
consumption of sugary beverages was not only determined as one of the fastest growing behavioral
factors contributing to burden of disease in 1990-2016 [3], but also was linked to chronic diseases in
children. A quantitative meta-analysis in New Zealand based on cohort studies found that the risk of
being overweight or obese among children who consumed one serving of sugary beverages per day
increased by 55% compared with those with the lowest intake [15]. High beverage consumption was also
associated with elevated blood pressure in children aged 11~12 in Netherlands [16]and students in Iran
[17]. Two surveys in China involving thousands of people respectively demonstrated that high SSBs
intake was positively associated with an increased risk of metabolic syndrome [18] and serum total
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cholesterol and low-density lipoprotein-cholesterol (LDL-C) [19]. Therefore, we should pay more attention
to the consumption behavior of sugary drinks in children and adolescents.

In recent years, a variety of active measures successively taken by some countries to intervene this
preventable factor, such as proclaiming sales ban [24], increasing taxes [25-27], restricting sales
prices[28] and implementing health warning policies[29, 30], had achieved good results. However, studies
found that added tax on SSBs would also increase in volume of sales in surrounding untaxed areas [27],
and the reduction of SSBs intake by sales ban would be better in the longer term if combined with
targeted motivational education interventions [24]. Therefore, it is urgent to understand the most
important factors to SSBs consumption among junior school students, which would dramatically
contribute to reduce their beverage intake radically.

In our study, after controlling for general and family variables, "Just want to drink SSBs ", "Deem SSBs not
affect health ", "Drink SSBs as water " and "Purchase SSBs in advance" were all independent factors that
in�uence frequency of SSBs consumption among junior school students. Moreover, the contribution of
above factors was far higher than that of sociodemographic factors, accounting for two-thirds of all the
explicable reasons. Above results were further validated in the strati�ed analysis by region or gender (see
details in Supplementary Table 1 and Table 2). Although the contribution of attitudes and behaviors were
dissimilarity in different region or gender, and certain factors among them didn't enter into the �nal model,
such as "Purchase SSBs in advance " not in southern strati�ed model and "Just want to drink SSBs " not
in northern strati�ed model, the attitudes and behaviors as a whole were major factors in�uencing the
consumption of sugary drinks. The same change trend and good correlation between SSBs consumption
frequency and unhealthy attitudes or behaviors from 2012-2020 also further proved the relationship
between attitude or behavior factors and consumption frequency of sugary drinks. Wanting is the
motivation of consuming SSBs [31]. The degree of cognition of the health effects of beverages directly
affects the frequency of drinking SSBs. Many investigations had con�rmed that home availability of
sugar-sweetened beverages was positively associated with their consumption [32]. SSBs are a source of
water with high sugar and low nutrients, and drinking SSBs as water can lead to an excessive intake of
sugar. Therefore, reducing sugary drinks and increasing water intake were crucial goal and often used for
effectiveness evaluation of sugar-sweetened beverage interventions [33].

In conclusion, these four attitude or behavior factors are extraordinarily important factors that affect the
consumption frequency of SSBs among junior school students in China. Childhood and adolescence is a
critical period to develop good habits, and correct cognitive contributes to the formation of healthy eating
behavior, and their lifelong maintenance. Therefore, education aimed to change students' cognition
targeted above risk factors, not general education or knowledge, would more contribute to the reduction
of SSBs consumption [20, 21].

Unhealthy attitudes and behaviors for SSBs consumption were sign of low health literacy. A study in the
rural Lower Mississippi Delta reported that the higher the health literacy, the lower the SSBs consumption,
and every additional 1 point on the health literacy scores was associated with 34 kilocalories/d lower
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SSBs intakes [34]. We set up a SSBs consumption risk score through combining three attitude or behavior
factors, and found that the consumption frequency increased with the increase of the risk score in survey
2020. The same trend was also obtained from the 2018 survey (χ²-trend=82.169 P<0.001) (
Supplementary Figure 1). In order to compare with the survey 2012 and 2018, three not four factors were
combined to create risk score variable. However, the risk score combined with four factors has also been
shown to be signi�cantly correlated with the frequency of consumption among junior school students (χ²-

trend=127.470 P<0.001) (The results were not shown). Besides, the risk score was positively correlated
with the consumption times of SSBs from 2012 to 2020. This �nding indicated that the risk score may be
used as a predictive indicator to the SSBs consumption frequency, or a screening tool to �nd students
with high SSBs consumption risk. Targeted efforts should be used in reducing consumption of SSBs
among students with high risk scores.

NHANES reported that almost two-thirds of boys and girls consumed at least one sugar-sweetened
beverage on a given day in 2011-2014 [9]. In China, a survey of urban children and adolescents aged 3 to
18 in 9 provinces and cities showed that the consumption rate of carbonated beverages was 45.1% [35].
Our research showed that the proportion of students who drink 1-3 times a week was the largest, while
the proportion of those who drank more than 3 times a week or everyday were basically the same as the
results of the previous study.

After the adverse health effects of added sugars were recognized, sugar or SSBs control also has been
listed into various national and global dietary guidelines and recommendations successively. For
example, World Health Organization advised in 2015 that the energy provided by free sugars should be
reduced to <10%, and the intake with a <5% energy ratio would have additional bene�ts in reducing the
risk of noncommunicable diseases (speci�cally excess weight gain and dental caries) in children [36].
China also clearly stated in the "Dietary Guidelines for Chinese Residents (2016)" not to drink or to drink
less sugary beverages [37]. After that, countries around the world intervened in various forms, and the
decreasing trends in SSBs consumption in children and adolescents bubbled up in succession too [7, 38-
41]. For instance, researcher reported that national SSBs health warning policy not only lessened average
SSBs and energy intake about by 20~30 calories per day, but also reduced BMI and obesity prevalence
[30]. According data from NHANES, self-reported consumption of SSBs in American children dropped
year-by-year from 1999 through 2014 [38]. In our research, we observed the similar decreasing time trends
for SSBs intake as well. More importantly, the same decreasing time trends of unhealthy attitudes and
behaviors was showed likewise, and the relationship between unhealthy attitude or behavior factors and
sugary beverage consumption also gained further support. Among three attitude or behavior factors,
"Just want to drink SSBs" re�ected students' innate addiction to sweets to some extent, so its change
over three surveys was less obvious than another two factors.

In addition to above attitude and behavior factors, gender, household income per capita, father’s
education level and pocket money per month were also found to be signi�cant to SSBs consumption in
our research. These results were supported by other similar studies. The data from school-based National
Youth Physical Activity and Nutrition Study showed that male students drank SSBs more likely than
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female students did in US middle school [42]. Fontes, A. S. etc also found women drank SSBs less
frequently [11]. Han E reported that children having parents with low education level were more likely to
consume sugary drinks than children having parents with high education level in the U.S. [40]. Studies
from Norway and Korea had demonstrated that more pocket money for adolescents was strongly related
to their high sugary drink consumption [43, 44]. While students' pocket money is often positively
correlated with family income.

In summary, we found in our study that above four unhealthy attitudes or behaviors had great
contribution to SSBs consumption frequency among Chinese junior school students. There were some
limits yet in this research. First, we used self-reported habitual SSBs consumption frequency. Although
the frequency was not exactly equivalent to the quantity and a recall bias for self-reports also existed, it
was a direct re�ection of consumption custom among students. While unhealthy eating habits has been
proven associated with high SSBs consumption [45]. Second, the sample was not nationwide, although
we also sampled from the north and south. The results of this study need to be veri�ed in larger and
broader populations.
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Figure 1

Flow chart for the inclusion of analytic participants in this study
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Figure 2

Composition of SSBs consumption frequencies among junior school students with different risk scores
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Figure 3

Variation trend of SSBs consumption times and risk score 2012-2020
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