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Abstract: The current study was designed to investigate the drinking patterns and
association between socio-demographic factors and adolescents’ alcohol use among high
school students from China’s three metropolises, Beijing, Shanghai, and Guangzhou. Using
a self-administered questionnaire, we conducted a cross-sectional survey among 13,811 high
school students from 136 schools between May and June 2013. A two-stage stratified
sampling method was used for subject selection. The prevalence of lifetime drinking was
52.5%; in addition, 38.5% of the students were past-year drinkers, while 20.1% of them had
consumed alcohol in the past 30 days. During the past year, 29.7% of the students reported
that they drank once per month or less, and 22.0% of the students drank less than one
standard drink (SD) per occasion. For the students who were not living with their mothers,
as well as the students in higher socioeconomic status (SES), the adjusted odds of past and
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current drinking were significantly higher, compared with those who lived with both parents
and low SES. Due to the high prevalence of alcohol consumption among junior and senior
high school students in metropolises, attention should be paid by parents, school
administrators, educational and public health agencies for making efforts collectively to reduce
alcohol availability and drinking among adolescents.

Keywords: adolescent; alcohol use; drinking pattern; socio-demographic factors

1. Introduction

Adolescent drinking continues to be a significant social and public health issue worldwide [1].
It has been shown that adolescent drinking is associated with abnormalities in brain functioning,
including memory deficits and poor academic performance [2-5]. In addition, adolescent drinking brings
about many health risks, such as drunk driving, violence, illicit drug use, unsafe sex, and suicide [6-9].
Thus, during the past few years, numerous attempts have been developed for preventing and controlling
of alcohol-related problems among youth [10].

To develop appropriate interventions, it is essential first to understand the nature and the trend of
adolescent drinking within a given cultural context. Many countries have carried out periodic
surveillance activities to monitor drinking behavior among youth [11,12]. Although China has century-long
history of alcohol use [13] as well as a large population of adolescent [14], the population data of
adolescent alcohol use in multi-metropolises as well as its correlates during the past decades are
surprisingly limited.

In addition to estimating the prevalence of alcohol use among teenagers, the accurate measurement
in quantity and drinking patterns (particularly heavy episodic or binge drinking) are necessary. Usually,
a “standard drink” (SD) is considered as optimum unit for analysis, to estimate true quantity of alcohol
consumption [15,16]. To facilitate the use of SD measure, exact descriptions for converting different
alcoholic beverage products and serving sizes into corresponding SDs have been developed [17]. However,
there is no SD definition being developed, whereas a uniform method for estimating alcohol
consumption has not been reported in China yet.

Previous studies showed evidence of the association between social-demographic factors and
the adolescent drinking behavior. For example, compared to living with two-biological parents,
teenagers living with other family members tend to be associated with a wide variety of problematic
behaviors [18,19]. Similarly, adolescents with a downward socioeconomic mobility during childhood were
more likely to use alcohol [20]. Thus, increasing divorce/separation rate [21] and family income [22] become
hot topics among current Chinese public; therefore, it is crucial to examine the relationship between
specific socio-demographic factors and adolescents’ drinking behavior.

The current study was designed to examine: (1) Currentprevalence and patterns of alcohol use;
and (2) the association of alcohol use among these adolescents with socio-demographic variables.
This information could help inform future policy regarding alcohol use among youth in China.
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2. Methods
2.1. Sampling Methods and Recruitment

A cross-sectional survey with a two-stage stratified sampling approach was used in this study. Four
administrative districts from each city, Beijing, Shanghai, and Guangzhou, (4/16, 4/16, and 4/12) were
selected for the survey. Subsequently, in each district, we selected subjects from junior and senior high
schools (nearly 1:1, based on the total number of junior and senior students). The senior high school
includes regular and vocational senior high school (nearly 1:1, based on the total number of students in
the two kinds of schools). Totally, 136 schools were selected in the 12 districts, and the number of the
sampling students in each district based on the registered number of students. In China, both junior and
senior high schools have three grades. Due to the entrance examinations for college or internship during
the period of the survey, students in the third year were unable to complete the survey.
Thus, our study sample was comprised of two grades (7th and 8th grades in junior high school, 10th and
11th grades in senior high school) of each school. The average class sizes were 25-60 students per class,
and one regular class was selected in each grade. The study protocol was approved by the Ethics
Committee for Research in Human Subjects of the National Institute for Nutrition and Food Safety,
Chinese Center for Disease Control and Prevention, and written informed consent was given before the
survey, and obtained from all participating students and their guardians.

All students in the selected classrooms were informed to complete a self-administered questionnaire
that is voluntary, and anonymous during a regular class period (approximately 40 min). Students selected
for the survey were informed about the objectives of the study, and had the right to refuse to participate
without any consequences on their lives or study in school. The students who finished the questionnaire
could get a mechanical pencil. Among all the students recruited, only a small proportion of them declined
to complete the questionnaire, thus the total response rate of 96.5% in individual level. In all, no school
refused to join in the survey, and the response rate was 100%. Data collection was undertaken from May
to June 2013 during the second semester of the academic year in China.

2.2. The Questionnaire

The questionnaire used in this study was developed based on three questionnaires reported previously,
i.e., the alcohol section of the questionnaire used China’s National Nutrition and Health Survey in
2002 [23], the Global School-based Student Health Survey (GSHS) core questionnaire modules in
China [24], and the Youth Risk Behavior Survey (YRBS) questionnaire in the United States [11]. These
questionnaires were modified by adding items including demographic characteristics (e.g., gender, age)
and drinking pattern (frequency of drinking, amount of alcohol per occasion). The questionnaire includes
of the following sections: (1) socio-demographic information, (2) drinking behavior and patterns.
Specifically, the section on drinking behavior and patterns included detailed questions on lifetime
drinking history, drinking frequency and quantity, heavy episodic or binge drinking, and typical number
of drinks per occasion.

Prior to the implementation, this questionnaire was reviewed by an expert panel representing key
professional fields, including psychiatrists, psychologists, school teachers and administrators, senior
alcohol researchers, and health promotion specialists. The questionnaire was then pilot-tested in three
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schools in Beijing that targeted each grade of junior and senior high students; the survey was judged to
be feasible and acceptable.

2.3. Study Measures and Definitions

In the present study, we have several definitions for various drinkers. For a lifetime drinker, it was
defined as a student who had consumed any alcohol previously, regardless of the quantity of alcohol
consumed; for a past-year drinker, as a student who had consumed alcohol during the past one year
before the survey; for a current drinker, we defined it as a student who consumed alcohol during the past
30 days, and for those students who drink at least 6 drinks (equal to 60 grams pure alcohol) on an
occasion, they will be classified as heavy episodic or binge drinkers based on their immediate past
30-day drinking history. Drinking until intoxication was defined as the drinkers who show slurred
speech, talkative or diminished senses, such as speaks louder, inability to hear and see clearly, glassy,
unfocused eyes, or slowed mental processing (forgetting things, or losing their train of thought, cannot
listen well, follow conversations well, or understand what others are saying). These behaviors usually
told by the people drinking together.

We then specified that one SD contains 10 grams of pure alcohol, which corresponded to one can
(330 mL) of beer, one small glass (25 mL) of moderate distilled wine, one glass (100 mL) of grape wine,
one glass (80 mL) of yellow wine, or one serving (30 mL) liquor. To aid with the estimation of SD while
completing the questionnaire, each survey respondent will be provided with a chart printed in color for
describing a variety of common alcoholic beverages with their corresponding SD equivalents.

The family affluence scale (FAS) was used as an alternative measurement of family socio-economic status
(SES). The final FAS score was calculated by adding the responses to four indicators; does
your family own a car (0, 1, 2, or more); how many times did you travel away on holiday with
your family during the past 12 months (0, 1, 2, 3 or more); do you have your own bedroom for yourself
(0, 1 representing no, yes); and how many computers does your family own (0, 1, 2, 3, or more),
which ranged from 0 to 9. The FAS scores were subsequently recoded into tertiles (high, middle, low
socio-economic status, SES) within each district. This measure of socio-economic status was selected as
previous research has demonstrated that students’ report on the component items of the FAS are in
agreement with reports of their parents [25,26].

2.4. Statistical Analysis

The primary sampling unit was the district and the secondary unit was the school. The sampling
probability at the class level was not taken into account because in different types of schools, class-setting
rules are not the same. The sampling weight for the two-stage survey was calculated by multiplication
of the total number of districts in the developed and geographic area divided by the number of selected
districts and the total number of students in the selected district divided by the number of sampled
students in that district. The number of districts in the three metropolises and the number of junior and
senior high school students in each selected district were used as finite population corrections. Data on
the students in these districts were obtained from the local education department.

Weighted means, percentages and standard errors (SE) for sample characteristics by school type were
calculated. Weighted percentages for lifetime, past year, past 30 day, binge drinking, drinking to
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intoxication and frequency and usual quantity of alcohol were calculated for the entire sample by school
type, and compared between males and females using the Rao—Scott Chi-Square test. To evaluate
associations between socio-demographic factors and drinking behavior among students, adjusted odds
ratios (aORs) and 95% confidence intervals (Cl), adjusted for all other variables in the model, were
calculated using multiple logistic regression.

Subjects with missing values were removed from the analysis on a case-by-case basis in each analysis.
Statistical analyses were conducted using SAS software V.9.3.

2.5. Quality Control

In this study, a standard training manual had been provided prior to the survey, accompanied by
lecture presentations to explain the survey aim and the visual aid for estimating SDs. The data were
collected by educators, doctors, and staff from the local Centers for Disease Control and Prevention,
who were experienced in epidemiological surveys. Questionnaires were completed by students using
scannable answer sheets. At the data entering stage, an automatic laser reader was used to scan the
answer sheets, and double entry was performed and compared for identifying discrepancies. Finally, the
optical scanning machine that connected with a computer, could convey the data in an excel file.

3. Results

Among the 136 selected schools, 67 were junior high schools, and 69 were senior high schools,
including 36 regular senior high schools and 33 that were vocational senior high schools. The total
number of students was 13,811 (49.7% males, 50.3% females), with 6575 and 7236 students in junior
and senior high schools, respectively. The average age of all students was 15.3. The socio-demographic
characteristics of the sample are listed in Table 1, which were similar to the range for general
characteristics of high school students in China.

As shown in Table 2, the prevalence of lifetime drinking was 52.5%; 38.5% of the students were
past-year drinkers, 20.1% had alcohol in their past 30 days, 4.8% had reached the binge drinking level,
and 15.0% reported drinking until intoxication. The prevalence of drinking among male students for the
five categories of consumption (56.3%, 43.5%, 23.8%, 6.7%, and 17.8%, respectively) was significantly
higher in each category than the prevalence of drinking among female students (48.9%, 33.4%, 16.6%,
2.8%, and 12.3%, respectively).

Alcohol use increased with grade level in all five categories of consumption (Table 2). Lifetime
alcohol use increased from 44.1% to 64.7%; drinking in the past 12 months increased from 30.5% to
50.1%; current drinking increased from 16.0% to 26.0%; binge drinking increased from 3.1% to 7.2%j;
and drinking to intoxication increased from 10.3% to 21.9% in junior high vs. senior high school
students. In senior high school, the prevalence of drinking in the vocational senior high school was
higher than for their counterparts in regular senior high school.
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Table 1. Sample characteristics.

2042

Characteristics

Junior High School (%SE ?)

Senior High School (%SE ?)

Total Number P

G7 (n=2821) G8 (n = 3754) G10"(n=1790) G11"(n=1873) G10v(n=1711) G11V(n=1862)
Age
Mean (S ©) 13.2 (0.91) 14.2 (0.76) 16.1 (0.70) 17.0 (0.79) 16.6 (1.09) 17.2 (1.03) 13,811
Gender
Male 50.6 (1.33) 50.6 (1.06) 50.6 (1.28) 48.7 (2.01) 48.2 (3.64) 45.5 (5.63) 6726
Female 49.4 (1.33) 49.4 (1.06) 49.4 (1.28) 51.3 (2.01) 51.8 (3.64) 54.5 (5.63) 7085
Living with:
Parents 82.3 (1.36) 82.9 (1.02) 79.1 (1.26) 79.3 (0.92) 72.3 (2.78) 75.9 (1.42) 10,936
Mother 9.2 (0.65) 7.5(0.61) 9.2 (0.83) 8.9 (0.84) 9.1 (1.25) 8.8 (0.53) 1180
Father 3.2 (0.40) 3.4 (0.29) 2.5(0.48) 2.2 (0.42) 3.9 (0.53) 5.0 (0.59) 426
Others 5.3 (0.79) 6.3 (0.81) 9.2 (1.10) 9.6 (1.04) 14.6 (2.47) 10.3 (1.37) 1,269
SES
Low 19.5 (2.04) 19.7 (2.15) 16.9 (1.26) 17.5(1.14) 30.3 (4.55) 25.6 (1.31) 2729
Middle 50.6 (1.26) 51.1 (1.05) 55.3 (1.85) 57.8 (1.35) 51.5 (2.88) 52.7 (1.48) 7031
High 30.0 (2.00) 29.2 (2.06) 27.8 (2.58) 24.7 (1.57) 18.2 (2.62) 21.7 (1.61) 3619

2Based on the weighted data. ® Based on the unweighted data, excluding missing data. ¢ Indicates the standard deviation. " Indicates the regular senior high school.
VIndicates the vocational senior high school.
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Table 2. Prevalence of alcohol consumption by school and gender.

Junior High School, %SE 2 Senior High School, %SE @

Drinking Patterns Total
G7 G8 Total Gi10" Gi1r G10V G11V Total
Male  42.9(2.33) 52.0(2.37) 48.0(1.69) 61.6(1.64) 64.3(3.15) 75.2(4.40) 78.5(2.67) 68.5(1.92) 56.3
Lifetime drinking Female 36.8(1.91) 42.7(2.33) 40.1(1.59) 49.2(2.37) 53.4(259) 71.1(2.01) 76.9(1.61) 61.1(2.21) 48.9
(n°=7075) Total  39.8(1.77) 47.4(2.18) 44.1(1.58) 555(1.65) 58.7(2.50) 73.1(2.73) 77.6(1.44) 64.7 (1.71) 52.5
p° 0.010 <0.001 <0.001 <0.001 <0.001 0.321 0.638 0.002 <0.001
Male  29.0(2.33) 38.3(1.96) 34.1(1.27) 51.1(2.00) 52.7(2.68) 62.6(4.70) 68.4(4.09) 57.3(1.83) 435
Drinking in the past 12 months Female 22.5(1.77) 30.1(2.34) 26.8(1.74) 35.7(2.41) 36.0(1.50) 51.2(3.01) 56.0(2.98) 43.0(1.92) 334
(n°=5119) Total 25.8(1.39) 34.2(1.92) 305(1.34) 439(1.75) 44.2(1.85) 56.8(3.60) 62.0(2.33) 50.1(1.49) 38.5
p°¢ 0.033 <0.001 <0.001 <0.001 <0.001 0.001 0.026 <0.001 <0.001
Male  15.8(1.44) 20.1(1.63) 18.2(1.00) 27.7(2.27) 25.1(1.73) 40.3(2.96) 41.7(3.63) 32.1(1.50) 23.8
Current drinking Female 12.2(1.48) 15.2(1.31) 13.9(0.91) 14.7(1.90) 11.9(1.00) 28.0(2.87) 32.3(1.73) 20.3(1.40) 16.6
(n?=3010) Total 14.0(0.86) 17.6(1.09) 16.0(0.78) 21.2(2.03) 18.3(0.93) 34.0(2.66) 36.6(1.63) 26.0(1.17) 20.1
p¢ 0.130 0.013 <0.001 <0.001 <0.001 <0.001 0.033 <0.001 <0.001
Male 3.8(0.78) 4.4(038) 4.1(041) 6.4(1.26) 6.2(0.71) 16.3(2.50) 18.3(3.10) 10.7(1.22) 6.7 (0.65)
Binge drinking Female 1.3(0.33) 25(0.51) 20(0.38) 1.6(048) 14(042) 69(1.22) 76(144) 3.9(058) 28(0.37)
(n°=761) Total  2.6(043) 35(0.34) 3.1(0.28) 4.0(0.74) 3.8(0.44) 11.4(1.53) 124(1.51) 7.2(0.72) 4.8(0.43)
p° <0.001 0.008 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001
Male  10.1(0.87) 14.8(1.36) 12.7(0.93) 18.2(1.11) 17.6(2.03) 36.7(4.30) 37.6(3.70) 25.5(1.99) 17.8
Drinking until intoxication Female 59(0.50) 9.5(1.15) 7.9(0.67) 10.5(1.33) 9.1(1.23) 28.3(2.81) 32.9(3.31) 18.4(1.95) 12.3
(n®=2332) Total 8.3(0.41) 12.1(1.04) 10.3(0.64) 14.3(0.85) 13.2(1.34) 32.4(3.15) 35.1(2.69) 219(L.77) 15.0
p° <0.001 <0.001 <0.001 <0.001 <0.001 0.014 0.291 <0.001 <0.001

2 Based on the weighted data, excluding FAS missing data. ® Indicates the total number of drinking students of that category. ¢ Rao—Scott Chi-square tests were performed to
examine the differences between males and females. " Indicates the regular senior high school. v Indicates the vocational senior high school.
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The distribution of past-year frequency and quantity of alcohol use by gender is presented in Table 3.
As with past and current history of alcohol use, frequency and quantity of alcohol consumption increased
with grade level. Overall, during the past year, 29.7% of students at any grade level reported that they
drank either once a month or less, 6.7% drank two to four times per month, and 2.0% drank two or more
times weekly. With respect to quantity per occasion, among students at any grade level, 22.0% drank
less than one drink, 11.4% consumed one to two drinks, 4.8% consumed three to six drinks, and 1.8%
reached the maximum level of drinking of more than six drinks per occasion in the past year.

As shown in Table 4, the aORs for lifetime drinking (aOR = 0.72, 95% CI: 0.65-0.78), drinking in
the past 30 days (aOR = 0.62, 95% CI: 0.54-0.71), and drinking in the past year (aOR = 0.64, 95% CI:
0.56-0.72) were lower among girls to boys. With the increase in grade level, students were more likely
to report lifetime, past-year, or current drinking in comparison to younger students, after adjustment for
covariates. This was especially true for vocational senior high school students where, for example, the
11th grade of vocational senior high school was associated with higher adjusted odds of drinking history
(lifetime: aOR =5.48, 95% ClI: 4.37-6.88; past 30 days: aOR = 3.83, 95% CI: 3.16-4.71; past 12 months:
aOR =4.84, 95% ClI: 3.79-6.17) than regular senior high school when compared to the youngest junior
high students. Compared to students in Beijing, Shanghai’s students were more likely to consume alcohol
in past-year (aOR =1.49, 95% CI: 1.14-1.93) and Guangzhou’s students more likely to drink both in lifetime
(@OR =1.70, 95% CI: 1.40-2.08) and past-year (aOR = 1.98, 95% CI: 1.61-2.44). Students who did not
live with their mothers, i.e., living with their fathers or the other relatives were more likely to report history
of drinking in all three categories as compared by living with both parents. Similarly, students in high SES
were also more likely to report a history of alcohol in all three categories compared to low SES.

Results of further examination of the riskiest patterns of drinking, i.e., binge drinking and drinking to
intoxication, in association with socio-demographic factors is presented in Table 5. Females were less
likely to engage in these drinking patterns (binge drinking: aOR = 0.39, 95% CI: 0.30-0.50; drinking to
intoxication: aOR = 0.61, 95% CI: 0.53-0.69). From the junior high to senior high school students,
higher-grade level was associated with riskier drinking patterns compared to younger students. As noted
with history of alcohol, vocational senior high school students tend to drink in a risky pattern than regular
senior high students compared to younger students. For example, the aOR for binge drinking in the
overall senior high school second grade was 1.47 (95% CI: 0.97-2.22), whereas the aOR in the subset
of those in the second grade of vocational high school was 6.01 (95% CI: 3.78-9.55). Students from
Shanghai were less likely to involve in binge drinking (aOR = 0.62, 95% CI: 0.47-0.81) compared with
Beijing. Students living with their fathers or living with the other relatives were significantly more likely
to report binge drinking (fathers: aOR= 1.77, 95% ClI: 1.20-2.62; others: aOR = 1.80, 95% CI: 1.38-2.36)
and drinking until intoxication (fathers: aOR = 1.88, 95% CI: 1.42-2.49; others: aOR = 1.38, 95% CI.
1.21-1.69) in comparison to those who lived with both their parents. The high SES group tends to report
binge drinking (aOR = 2.14, 95% CI: 1.58-2.88) and drinking until intoxication (aOR = 1.49, 95% ClI:
1.26-1.76) in comparison to the low SES group.
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Table 3. Drinking patterns during the past year by school and gender.

Patterns Junior High School, % SE @ Senior High School, % SE 2 Total, % SE 2
Male Female Total p ¢ Male Female Total p ¢ Male Female Total pe¢
Frequency ° <0.001 <0.001 <0.001
Did not d(rr']n': ;Sgtgl)z'momhs 65.9 (1.27) 73.2(1.74) 69.5(L34) -  42.7(1.83)57.0 (1.92) 49.9 (1.49) -- 56.5(1.81) 66.6 (1.45) 61.5 (1.44) -
No more(;hi”;;qg amonth oo 2103) 22.3(136) 24.0(108) ~  41.0(1.41) 350 (1.61) 38.0 (120) -~ 319 (1.37) 27.5 (1.09) 29.7 (1.10) -
2 4timesamonth (N1=916)  6.3(0.99) 3.7(0.46) 50(0.49) - 11.9(0.81) 6.4 (0.69) 9.1(0.60) -- 8.6(0.71) 48(0.43) 6.7(0.42) --
2-3timesaweek (n=191)  14(029) 0.7(0.18) 1.0(020) - 25(0.39) 1.1(0.19) 1.8(0.16) -- 19(0.25) 0.8(0.14) 1.3(0.15) -
At least 4 times a week (n=96) 0.7 (0.19) 0.1(0.05) 0.4(0.10) -  1.8(0.39) 05(0.20) 1.2(021) - 1.1(0.20) 0.3(0.09) 0.7 (0.11) --
Usual quantity ® <0.001 <0.001 <0.001
Non-drinker (n = 6840)  64.3 (1.36) 71.9(1.66) 68.0(133) - 41.3(1.75) 555 (L.79) 485 (1.40) -- 55.0 (1.85) 65.1 (1.38) 60.0 (1.43) -
<1 5D (n = 2894) 21.8(0.89) 185(1.29) 202 (0.90) - 23.7(1.02) 25.6 (0.89) 24.7 (0.82) -- 22.6 (0.70) 21.4 (0.90) 22.0 (0.69) -
1-2 SD (s) (n = 1614) 9.9(047) 75(0.56) 8.7(0.44) - 18.8(L.14) 11.9(0.75) 153 (0.62) - 135(0.75) 9.3 (0.38) 11.4(0.42) --
3-4 SDs (n = 535) 19(0.18) 12(0.13) 1.6(0.10) - 83(0.53) 42(058) 6.2(037) - 45(0.46) 2.4(0.32) 35(0.33) -
5.6 SDs (n = 205) 0.9(0.16) 0.3(0.08) 0.6(0.08) - 33(0.33) 13(0.21) 2.3(0.19) - 1.8(024) 0.7(0.11) 1.3(0.14) --
>6 SDs (n = 269) 13(033) 07(0.18) 1.0(0.19) -  46(053) 15(028) 3.0(032) - 26(0.34) 10(0.17) 1.8(021) -

aBased on the weighted data. ° Indicates the total number of drinking students of that category. ¢ Rao—Scott Chi-square tests were performed to examine the differences of
the whole group. ¢ One SD contains 10 grams of pure alcohol.
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Table 4. Prevalence, adjusted odds ratios, and 95% confidence interval of lifetime drinking, drinking in the past 30 days and drinking in the
past year by socio-demographic characteristics.

. Lifetime Drinking Past 30 Days Drinking Past-Year Drinking
Characteristics
%SE?®  aOR (95% CI) P p n %SE @ aOR (95% Cl) P p n %SE 2 aOR (95% CI) ® p
Gender
Male 3497 56.0 (1.84) 1 (Reference) -- 1655 23.7 (1.29) 1 (Reference) -- 2713 43.2 (1.82) 1 (Reference) --
Female 3358 48.9(1.73) 0.72(0.65,0.78) <0.001 1262 16.7(0.83) 0.62(0.54,0.71) <0.001 2249  33.6(1.47) 0.64(0.56,0.72)  <0.001
Grade
Y7 1014 39.5(1.80) 1 (Reference) -- 389 14.0(0.88) 1 (Reference) -- 657 25.6 (1.42) 1 (Reference) --
Y8 1585 47.3(2.28) 1.30(1.06, 1.61) 0.014 641 17.6 (1.12) 1.28 (1.06, 1.53) 0.009 1113 34.1 (2.05) 1.44 (1.18, 1.75) <0.001
Y10" 905 554 (1.70) 2.05(1.68,2.49) <0.001 359 215(2.03) 1.71(1.31,2.22) <0.001 694  43.5(1.74)  2.45(2.04,2.95)  <0.001
Y11°" 1016 59.0(2.36) 2.30(1.93,2.74) <0.001 346 18.3(0.97) 1.40(1.15,1.70) <0.001 770 444 (1.73) 249(2.12,2.92) <0.001
Y10V 1093 72.9(2.78) 4.63(3.36,6.39) <0.001 543 33.7(2.68) 3.47(2.63,4.58)  <0.001 795 56.7 (3.52)  4.21(3.05,5.80) <0.001
Y11V 1242 77.5(1.43) 5.48(4.37,6.88) <0.001 639 36.7(1.69) 3.83(3.16,471) <0.001 933  61.7(2.33) 4.84(3.79,6.17) <0.001
Region
Beijing 1850 47.1(2.68) 1 (Reference) -- 905 20.5(1.41) 1 (Reference) -- 1176 29.7 (2.63) 1 (Reference) --
Shanghai 1622 50.1(2.26) 1.12(0.89,1.42) 0.338 674 18.8(1.29) 0.86(0.71,1.03)  0.103 1271  38.3(1.98) 1.49(1.14,1.93)  0.003
Guangzhou 3383 58.8(2.60) 1.70(1.40,2.08) <0.001 1338 21.6(1.24) 1.08(0.89,1.31) 0455 2515  44.2(2.41) 1.98(1.61,2.44) <0.001
Living with
Parents 5383 51.6 (1.76) 1 (Reference) -- 2265 19.5(0.94) 1 (Reference) -- 3903 37.7 (1.55) 1 (Reference) --
Mother 534 50.0(2.09) 0.94(0.79,1.12) 0464 212 183(1.29) 0.93(0.76,1.13)  0.437 369  34.8(2.39) 0.90(0.73,1.10)  0.286
Father 240 62.8(2.59) 159(1.30,1.95) <0.001 124 28.4(1.98) 1.51(1.21,1.89) <0.001 168 45.7 (2.71) 1.40 (1.16, 1.69) <0.001
Others 698 59.3(1.85) 1.15(1.02,1.31) 0.025 316 255(1.53) 1.19(1.01,1.41)  0.037 522  46.8(2.00) 1.26(1.08,1.47)  0.003
SES ¢
Low 1340 48.0(1.87) 1 (Reference) -- 509 17.1(1.15) 1 (Reference) -- 917 33.1(1.65) 1 (Reference) --
Middle 3556 51.1(2.19) 1.18(1.02,1.37) 0.026 1495 19.0(1.06) 1.22(1.04,1.41) 0012 2557  37.0(1.94) 1.26(1.07,1.49)  0.006
High 1959 58.2(1.73) 1.74(1.51,2.01) <0.001 913 247(1.23) 1.82(1.53,2.15) <0.001 1488  450(1.77) 1.98(1.652.36)  <0.001

a Percentage by column was based on the weighted data, excluding FAS missing data. ® Odds ratio was adjusted for the other variables in the model. ¢ SES was based on the
FAS score. " Indicates the regular senior high school. ¥ Indicates the vocational senior high school.
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Table 5. Prevalence, adjusted odds ratios, and 95% confidence interval of binge drinking and drinking until intoxication based on
socio-demographic characteristics.

Characteristics Binge Drinking Drinking until Intoxication
%SE @ aOR (95% CI) P p n %SE @ aOR (95% Cl) P p
Gender
Male 510 6.6 (0.62) 1 (Reference) -- 1277 17.8 (1.17) 1 (Reference) --
Female 225 2.9 (0.37) 0.39 (0.30, 0.50) <0.001 979 12.2 (1.07) 0.61 (0.53, 0.69) <0.001
Grade
Y7 75 2.6 (0.43) 1 (Reference) -- 213 8.0 (0.42) 1 (Reference) --
Y8 114 3.5 (0.34) 1.31 (0.91, 1.89) 0.147 413 12.2 (1.00) 1.56 (1.30, 1.87) <0.001
Y10' 75 4.0 (0.73) 1.54 (0.91, 2.63) 0.110 265 14.4 (0.90) 1.96 (1.62, 2.36) <0.001
Y11’ 73 3.7 (0.47) 1.47 (0.97, 2.22) 0.070 280 13.0 (1.14) 1.74 (1.38, 2.20) <0.001
Y10V 188 10.9 (1.56) 5.19 (3.30, 8.15) <0.001 493 32.2(3.21) 5.85 (4.34,7.88) <0.001
Y11V 210 12.1 (1.62) 6.01 (3.78, 9.55) <0.001 592 34.9 (2.65) 6.54 (4.94, 8.65) <0.001
Region
Beijing 283 5.7 (0.66) 1 (Reference) -- 710 15.2 (1.21) 1 (Reference) --
Shanghai 155 4.0 (0.63) 0.62 (0.47,0.81) <0.001 491 14.3 (1.36) 0.84 (0.66, 1.06) 0.132
Guangzhou 297 4.8 (0.57) 0.83 (0.59, 1.17) 0.288 1055 15.7 (1.44) 1.03 (0.82, 1.28) 0.816
Living with
Parents 518 4.2 (0.40) 1 (Reference) -- 1690 14.0 (1.01) 1 (Reference) --
Mother 61 4.6 (0.85) 1.07 (0.73, 1.57) 0.737 186 14.6 (1.05) 1.03(0.88, 1.21) 0.701
Father 41 8.4 (1.05) 1.77 (1.20, 2.62) 0.004 105 25.0 (2.27) 1.88 (1.42, 2.49) <0.001
Others 115 9.2 (1.17) 1.80 (1.38, 2.36) <0.001 275 21.8 (2.02) 1.38(1.21, 1.69) 0.002
SES ¢
Low 121 4.1 (0.62) 1 (Reference) -- 461 14.5 (1.40) 1 (Reference) --
Middle 336 3.8(0.51) 1.03 (0.81, 1.31) 0.801 1137 14.1 (1.18) 1.09 (0.90, 1.32) 0.392
High 278 7.0 (0.54) 2.14 (1.58, 2.88) <0.001 658 17.1 (1.04) 1.49 (1.26, 1.76) <0.001

a percentage by column based on the weighted data, excluding FAS missing data. ® Odds ratio was adjusted for the other variables in the model. ¢ SES was based on the FAS
score. " Indicates the regular senior high school. ¥ Indicates the vocational senior high school.
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4. Discussion

By examining representative samples of students attending junior and senior high schools in three
metropolises in China, this study provides the most current estimates of the prevalence of alcohol
consumption and the characteristics of drinkers among Chinese youth. In addition, to our knowledge, this
study is the first that incorporated standard drink size using a visual aid into the calculation of alcohol
consumption which not only improves the estimation of quantity, but also helps with recall [27-29].

We found that the prevalence of drinking in senior high school students was higher than that in junior
high school students; specifically, the drinking rate of vocational senior high school students was highest.
In addition, a clear male and female difference regarding alcohol use were observed, except in the
vocational senior high school students.

There has been no uniform definition of “drinker” used in alcohol research conducted among
adolescents in China [30]; therefore, all results from previous surveys cannot be compared with each
other. For example, one definition used previously defined “drinker” as an individual who drank at least
one time, regardless of the quantity of alcohol consumed [31-33]. In another previous study, “drinker”
was defined as an individual who drank a certain quantity of wine, for example, at least one glass or a
small amount excluding a few sips [34,35]. Nevertheless, compared with studies using these former
definitions, our findings regarding the prevalence of current drinking, which was 16.0% for all students
(18.2% for boys and 13.9% for girls) in junior high school (usually in the age range of 13 to 15 years)
was higher than rates reported in the GSHS fact sheet (13.0% for all students; 17.7% for boys; 8.6% for
girls). Similarly, prevalence of lifetime and current drinking are higher in the present study than those
were previously observed in a previous report in 2002 [32]. Notably, 21.6% of current junior high school
students in Guangzhou consumed alcohol in the present study, higher than 15.7% that was reported in
2009 [36]. These figures might be interpreted as an escalation in drinking among youth in metropolises.

We also find higher rates in the present study compared with similar research in some other Asian
countries, where the definition of “drinker” consisted of drinking any amount of alcoholic beverage. For
example, in a 2008 Japanese study, 60.9% of 11th grade students consumed alcohol [37], which was
lower than the 64.7% of our senior high school students who consumed alcohol. However, in a study of
Korean students grades 6 through 12, 61.9% of males and 61.1% of females reported lifetime drinking,
which was comparable to our results in China [38].

In contrast, our prevalence estimates were generally lower than those reported in western countries.
For example, 70.8% of 9th to 12th grade adolescents reported any lifetime drinking in the U.S. (Centers
for Disease Control and Prevention, 2011); 59.0% of 12 to 17 year olds in Mexico reported any lifetime
drinking [39]; 25.9% of Asian/Pacific Islander adolescents reported drinking in the last 30 days [40];
and 82.6% of Swiss high school students 13 to 16 years of age reported drinking in the past year [41].

Although the prevalence of alcohol use among Chinese students was lower than certain western
countries, an increasing trend has been observed in the past decades, as could be explained by a number
of interconnected reasons. From the aspect of Chinese tradition, high school students are still considered
as “‘children’’ by their parents and therefore they usually live with their family and obey parental orders
with less rebellion at this age, yet in Western societies, this is less commonly observed. However,
probably as a result of globalization, the Chinese youth are more likely to be exposed and influenced by
Western culture during the past decades, which may change the Chinese tradition to some extent. The
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reasons for alcohol consumption in younger adolescents maybe due to the following reason: in some
major Chinese festivals or parties, alcohol use is allowed and sometimes encouraged by parents,
especially the grandfathers because drinking alcohol can contribute to the happiness. However, only a
small amount or sips of alcoholic beverage may be allowed for most of the children.

The prevalence of lifetime alcohol use in this sample is associated with various factors, such as being
male, having a higher SES, and living with fathers only. Past year drinking, current drinking, and
drinking until intoxication, were associated with similar variables. The high-grade level students
reported a higher frequency and quantity of consumption. There were no grade differences in the
prevalence of binge drinking in the junior high school and regular senior high school students. There are
numbers of interconnected reasons for this. Alcohol is considered an important tool of social
communication in Chinese culture, especially for male drinkers. To some extent, this concept may also
affect the social activities among young people. Some vocational senior high school individuals may
start their professional career, having no limitation in alcohol consumption. Hence, there is a higher
prevalence of binge drinking and drinking until intoxication among this group. Meanwhile, the
prevalence showed the regional discrepancies. The following reasons may explain this. As coastal
metropolis, Shanghai and Guangzhou have more trade opportunities and culture communications than
Beijing, and the students' minds in these areas are more active, more like some stimulus.

Adolescent parental divorce/separation and parental history of alcohol abuse were significantly related to
offspring drinking behavior [42—44]. In particular, males were more susceptible to binge drinking or drinking
until intoxication [45,46]. Thus, adolescents who lived with their fathers may have received more
encouragement to drink. In addition, adolescents with higher SES may have more pocket money to purchase
drinks in pubs and parties. This is consistent with findings among British adolescents [47].

There are certain limitations in our study. First, as in most observational studies, all data were obtained
through self-reports, and inaccurate recall or under-reporting may affect our results. Second, students
were selected from the classes with mixed academic performance, and dropouts who were in a similar
age range were excluded. If students who drop out from school are at high risk for drinking, we may
have underestimated the prevalence for the whole population. Next, the study was carried out in three
metropolises in China; therefore, the results cannot represent the entire country's actual adolescent
drinking prevalence and patterns.

5. Conclusions

The information obtained from the current study among young students should draw attention to the
need for school administrators as well as educational and public health agencies to collaborate in
attempts to reduce alcohol availability, and to reduce drinking among young people.

Acknowledgements

Many thanks to the Pernod Ricard (China) Trading Co. Ltd. for funding the Survey on alcohol use
among school students. We grateful thank Christina Chambers and Wengiang Chen for the helpful
editorial assistance, and Rhonghui Xu for the statistical method assistance on the manuscript.
We thank the co-investigators of the survey for coordinating in data collection and management, namely,
Chaoyang District Center for Disease Control and Prevention (CDC), Xicheng District CDC, Huairou



Int. J. Environ. Res. Public Health 2015, 12 2050

District CDC and Tongzhou District CDC for Beijing region, Changning District CDC, Zhabei District
CDC, Pudong new area CDC, Minhang District CDC and Shanghai CDC for Shanghai region, Guangzhou
CDC and the Health Care Institution for the Primary and Junior School for Guangzhou region.

Author Contributions

Shijun Lu was responsible for implementation of the survey, undertook the statistical analysis and
wrote the first draft of the manuscript. Guansheng Ma designed the survey and provided substantive
revisions to the initial draft. Songming Du was responsible for quality control during fieldwork and made
a significant intellectual contribution to the study design, interpretation of data. Xiaoqi Hu, Shurong Zou,
Weijia Liu and Lei Ba participated in the supervision of fieldwork and interpretation of the data.
All authors discussed the results and commented on the final versions of the manuscript and have
approved the final manuscript. The Pernod Ricard (China) Trading Co. Ltd. have no future role in study
design, the collection, analysis and interpretation of data, the writing of the report or in the decision to
submit the paper for publication.

Conflicts of Interest
The authors declare no conflict of interest.
References

1. Kuntsche, E.; Kuntsche, S.; Knibbe, R.; Simons-Morton, B.; Farhat, T.; Hublet, A.; Bendtsen, P.;
Godeau, E.; Demetrovics, Z. Cultural and gender convergence in adolescent drunkenness: Evidence
from 23 European and North American countries. Arch. Pediatr. Adolesc. Med. 2011, 165,
152-158.

2. Zeigler, D.W.; Wang, C.C.; Yoast, R.A.; Dickinson, B.D.; McCaffree, M.A.; Robinowitz, C.B.;
Sterling, M.L. The neurocognitive effects of alcohol on adolescents and college students. Prev. Med.
2005, 40, 23-32.

3.  Guerri, C.; Pascual, M. Mechanisms involved in the neurotoxic, cognitive, and neurobehavioral
effects of alcohol consumption during adolescence. Alcohol 2010, 44, 15-26.

4. Squeglia, L.M.; Jacobus, J.; Tapert, S.F. The effect of alcohol use on human adolescent brain
structures and systems. Handb. Clin. Neurol. 2014, 125, 501-510.

5. Ld&ez-Caneda, E.; Mota, N.; Crego, A.; Velasquez, T.; Corral, M.; Rodrguez Holgum, S,
Cadaveira, F. Neurocognitive anomalies associated with the binge drinking pattern of alcohol
consumption in adolescents and young people: A review. Adicciones. 2014, 26, 334-359.

6. Salome, H.J.; French, M.T.; Matzger, H.; Weisner, C. Alcohol consumption, risk of injury, and
high-cost medical care. J. Behav. Health Serv. Res. 2005, 32, 368-380.

7. Gilder, D.A.; Ehlers, C.L. Depression symptoms associated with cannabis dependence in an
adolescent American Indian community sample. Am. J. Addict. 2012, 21, 536-543.

8. Hermens, D.F.; Lagopoulos, J.; Tobias-Webb, J.; De Regt, T.; Dore, G.; Juckes, L.; Latt, N.; Hickie,
I.B. Pathways to alcohol-induced brain impairment in young people: A review. Cortex 2013, 49,
3-17.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Cadaveira%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25578003

Int

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

. J. Environ. Res. Public Health 2015, 12 2051

World Health Organization. Alcohol Use and Sexual Risk Behaviour: A Cross-Cultural Study In
Eight Countries; World Health Organization: Geneva, Switzerland, 2005.

Hildebrand, J.; Maycock, B.; Howat, P.; Burns, S.; Allsop, S.; Dhaliwal, S.; Lobo, R. Investigation of
alcohol-related social norms among youth aged 14-17 years in Perth, Western Australia: Protocol for
a respondent-driven sampling study. BMJ Open 2013, 22, doi:10.1136/bmjopen-2013-003870.
Centers for Disease Control and Prevention. Youth Risk Behavior Surveillance Results & Fact Sheets.
Available online: http://www.cdc.gov/healthyyouth/yrbs/index.htm (assessed on 2 February 2015).
The European School Survey Project on Alcohol and Other Drugs. The 2011 Espad Report.
Available online: http://www.espad.org/en/Reports--Documents/ESPAD-Reports/ (assessed on
2 February 2015).

Xu, S.H. The dominate Chinese wine culture. Sci. Chinese 1999, 2, 45-48. (In Chinese)

Hou, W.J.; Chen, W.; Zhang, Y.F. The 30 years of reform and opening up: Development of Chinese
youth population and trends. Youngth Stud. 2009, 3, 64-69. (In Chinese)

Turner, C. How much alcohol is in a “tandard drink”? An analysis of 125 studies. Br. J. Addict.
1990, 85, 1171-1175.

World Health Organization. International Guide for Monitoring Alcohol Consumption and Related
Harm; World Health Organization: Geneva, Switzerland, 2000.

Kaskutas, L.A.; Kerr, W.C. Accuracy of photographs to capture respondent-defined drink size.
J. Stud. Alcohol Drugs. 2008, 69, 605-610.

McLanahan, S.; Sandefur, G. Growing Up with A Single Parent; Harvard University Press:
Cambridge, MA, USA, 1994.

Barrett, A.E.; Turner, R.J. Family structure and substance use problems in adolescence and early
adulthood: Examining explanations for the relationship. Addiction 2006, 101, 109-120.
Poonawalla, 1.B.; Kendzor, D.E.; Owen, M.T.; Caughy, M.O. Family income trajectory during
childhood is associated with adolescent cigarette smoking and alcohol use. Addict. Behav. 2014, 39,
1383-1388.

Zhang, Y. The marital situation and its changing tendency in China today. Hebei Acad. J. 2008, 28,
6-12. (In Chinese)

Wei, G.X.; Chang, X.H. The analysis of urban and rural residents’ income situation in 2012 and
outlook in 2013. China Price 2013, 1, 23-25. (In Chinese)

Wang, L.D. The First Report of Chinese Nutrition and Health Survey; People’s Medical Publishing
House: Beijing, China, 2005. (In Chinese)

World Health Organization. Core Questionnaire Modules & Core-Expanded Questions. Available
online: http://www.who.int/chp/gshs/methodology/en/index.html (assessed on 2 February 2015).
Torsheim, T.; Currie, C.; Boyce, W.; Kalnins, I.; Overpeck, M.; Haugland, S. Material deprivation
and self-rated health: A multilevel study of adolescents from 22 European and North American
countries. Soc. Sci. Med. 2004, 59, 1-12.

Currie, C.; Molcho, M.; Boyce, W.; Holstein, B.; Torsheim, T.; Richter, M. Researching health
inequalities in adolescents: The development of the health behaviour in school-aged children
(HBSC) family affluence scale. Soc. Sci. Med. 2008, 66, 1429-1436.

Rodriguez-Martos, D.A.; Gual, S.A.; Llopis L.J. The “standard drink unit” as a simplified record of
alcoholic drink consumption and its measurement in Spain. Med. Clin-Barcelona 1999, 112, 446-450.



Int. J. Environ. Res. Public Health 2015, 12 2052

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Kerr, W.C.; Stockwell, T. Understanding standard drinks and drinking guidelines. Drug Alcohol
Rev. 2012, 31, 200-205.

Kerr, W.C.; Greenfield, T.K.; Tujague, J.; Brown, S.E. A drink is a drink? Variation in the amount
of alcohol contained in beer, wine and spirits drinks in a us methodological sample. Alcohol Clin.
Exp. Res. 2005, 29, 2015-2021.

lan, M.N.; Qian, L.; Zhang, J.G.; Zhao, J.; Zhang, Y. Review of drinking status of Chinese high
school students. Chin. J. Sch. Health 2009, 30, 1139-1143.

Zhou, X.; Su, Z.; Deng, H.; Xiang, X.; Chen, H.; Hao, W. A comparative survey on alcohol and
tobacco use in urban and rural populations in the Huaihua district of Hunan Province, China.
Alcohol 2006, 39, 87-96.

Luo, C.Y.; Peng, N.N.; Zhu, W.; Zhou, Y.F.; Gao, G.D. Risk behaviors of adolescents in Shanghai 3:
Smoking, drinking and addictive drug use. Chin. J. Sch. Dr. 2003, 17, 104-107. (In Chinese)

Asiya, A.; Minarwar, A.; Pa, L.Z.; Wang, H.; Zhang, J.; Liu, L.H. Smoking and drinking behaviors
among adolescents in three cities of Xinjiang. Chin. J. Sch. Health 2007, 28, 325-326. (In Chinese)
Xing, Y.;Ji, C.Y.;Pan, Y.P.; Ji, H.; Zhang, L. Prevalence of smoking drinking and addictive substance
use among middle students in Beijing. Chin. J. Sch. Health 2005, 26, 18-19. (In Chinese)

Sun, J.P.; Song, Y.; Ma, Y.H.; Chen, H.; Chen, J.Q.; Yu, X.M.; Zhang, B.; Si, Q.; Ji, H. Risk
behaviors of secondary school students in five provinces and cities of China 3: Smoking, drinking
and addictive drug use. Chin. J. Sch. Health 2001, 22, 396-398. (In Chinese)

Cai, E.H.; Ye, D.Y.; Cai, S.X.; Wang, D.Q.; Chen, W.Y.; Li, K. Analysis of related factors and
education strategy of drinking behavior among adolescents. Chinese J. Child Health Care 2011, 19,
963-965. (In Chinese)

Kanda, H.; Osaki, Y.; Kaneita, Y.; Itani, O.; Ikeda, M.; Ohida, T.; Higuchi, S. Alcohol drinking
rates of male between 7th and 11th graders in japan decreased gradually based on nationwide
repeated cross-sectional surveys from 1996 to 2008. Health (Irvine Calif) 2013, 5, 12-17.

Kim, D.S.; Kim, H.S. Early initiation of alcohol drinking, cigarette smoking, and sexual intercourse
linked to suicidal ideation and attempts: Findings from the 2006 Korean youth risk behavior survey.
Yonsei Med. J. 2010, 51, 18-26.

Benjet, C.; Borges, G.; Médez, E.; Casanova, L.; Medina-Mora, M.E. Adolescent alcohol use and
alcohol use disorders in Mexico City. Drug Alcohol Depend. 2014, 136, 43-50.

Kim, J.; McCarthy, W.J. School-level contextual influences on smoking and drinking among Asian
and Pacific islander adolescents. Drug Alcohol Depend. 2006, 84, 56-68.

Gmel, G.; Kuntsche, E.; Wicki, M.; Labhart, F. Measuring alcohol-related consequences in school
surveys: Alcohol-attributable consequences or consequences with students’ alcohol attribution. Am.
J. Epidemiol. 2010, 171, 93-104.

Stickley, A.; Koyanagi, A.; Koposov, R.; Razvodovsky, Y.; Ruchkin, V. Adolescent binge drinking
and risky health behaviours: Findings from Northern Russia. Drug Alcohol Depend. 2013, 133,
838-844.

Thompson, R.G.J.; Lizardi, D.; Keyes, K.M.; Hasin, D.S. Childhood or adolescent parental
divorce/separation, parental history of alcohol problems, and offspring lifetime alcohol dependence.
Drug Alcohol Depend. 2008, 98, 264-269.



Int. J. Environ. Res. Public Health 2015, 12 2053

44,

45.

46.

47.

Alati, R.; Baker, P.; Betts, K.S.; Connor, J.P.; Little, K.; Sanson, A.; Olsson, C.A. The role of
parental alcohol use, parental discipline and antisocial behaviour on adolescent drinking
trajectories. Drug Alcohol Depend. 2014, 134, 178-184.

Cochrane, J.; Chen, H.; Conigrave, K.M.; Hao, W. Alcohol use in China. Alcohol Alcohol. 2003,
38, 537-542.

Hao, W.; Su, Z.; Liu, B.; Zhang, K.; Yang, H.; Chen, S.; Biao, M.; Cui, C. Drinking and drinking
patterns and health status in the general population of five areas of China. Alcohol alcoholism 2004,
39, 43-52.

Bellis, M.A.; Hughes, K.; Morleo, M.; Tocque, K.; Hughes, S.; Allen, T.; Harrison, D.;
Fe-Rodriguez, E. Predictors of risky alcohol consumption in schoolchildren and their implications
for preventing alcohol-related harm. Subst. Abuse Treat. Prev. Policy 2007, 2, 15.

© 2015 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article
distributed under the terms and conditions of the Creative Commons Attribution license
(http://creativecommons.org/licenses/by/4.0/).



