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Abstract

Objective: To develop an estimate of self-reported last 30 day alcohol use by university students in China.

Methods: A search of papers published in English and Chinese between 2006 and 2015, following pre-established
selection criteria, identified 30 papers that were included in this meta-analysis. Nine moderator variables were preselected
for this analysis.

Results: A total of 749 papers were identified in the keyword search, and 30 studies (28 in Chinese, 2 in English) met all
selection criteria and were included in the meta-analysis. The self-reported last-30-day alcohol use for undergraduate
university students was 66.8% for males and 31.7% for females. Meta-regression identified three moderators associated
with the different drinking rates reported: the definition of drinking, the origin of the questionnaire used in the survey,
and the geographic region where the survey was conducted. These three moderators explained 56% of the
heterogeneity of reported drinking rates for the male students and 47% of the heterogeneity of reported drinking rates
for the female students.

Conclusions: The results of this meta-analysis provide an estimate of last 30 day alcohol use by university students
(age 18-23) and increase our understanding of drinking by young people in China. The meta-analysis suggested
three variables that could have affected the results and which are worthy of further study. The discussion places

these results in the context of Chinese drinking culture and university life.
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Introduction

The World Health Organization (WHO) suggests a 36%
increase in per capita alcohol consumption in liters of
pure alcohol in China between 2003-2005 and 2008-
2010 [1]. In 2014, WHO estimated that 58.4% of adult
males and 28.9% of adult females in China had consumed
alcohol in 2010 [2]. While these data and others from
large national surveys among different populations [3-8]
provide the best estimates of drinking patterns, there are
few studies that describe drinking among the younger
population. Data from the younger population has the po-
tential to suggest something about trajectory towards
these adult drinking patterns [9]. For example, a recent
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meta-analysis of studies published between 2007 and 2015
of drinking rates of Chinese adolescents in middle school
(ages 13-15) and high-school (ages 16—-18) suggests that
36.5% of the males and 21.2% of the females in high
school had consumed alcohol in the previous 30 days as
had 23.6% of the males and 15.3% of the females in middle
schools. The highest drinking rates—44.7% of the males
and 28.8% of the females— were among vocational high
school students (students not intending to take the na-
tional college entry exam or study at university) [10].

To further explore the trajectory of adolescent to adult
drinking, this project was developed to analyze last
30 day alcohol use among Chinese undergraduate uni-
versity students that were reported in papers published
between 2006 and 2015 in English and Chinese.

Students who enter university in China follow a spe-
cific educational path. The nation provides compulsory
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general education through middle school (age 15). At
the completion of middle school, university-bound stu-
dents enter a regular high school, and the other students
enter a vocational high school. Vocational high schools
prepare students with the technical skills to directly
enter the workforce after 2 to 3 years. The regular high
school students, meanwhile, attend high school for three
years and take the national university entrance exam
(gaokao) at the end of their 3rd year. This is a highly
competitive educational path, and the gaokao result de-
termines which universities will accept a student’s appli-
cation for admission. The higher the student’s score on
the gaokao, the greater his/her chance of being admitted
to one of the more prestigious universities. Students
with lower scores will apply to less prestigious univer-
sities or to community colleges/city colleges. The com-
munity/city college option results in a three-year degree,
the university option results in a four-year degree.

Entering university represents a significant lifestyle
change for most students. The new environment places
new demands for self-regulation in the absence of family
regulation. Western research literature describes the
beginning of university as a time of experimentation
often associated with increased alcohol use [11]. Our
research group is interested in understanding alcohol
use in different life stages—from adolescence to adult-
hood. This meta-analysis focused on studies of alcohol
use by Chinese undergraduate university students, who
typically are 18-23 years old. This paper complements
an earlier meta-analysis of studies of alcohol use among
Chinese middle and high school students [10].

Two research questions guided this study:

1. What is the 30-day drinking rate for male Chinese
undergraduate university students?

2. What is the 30-day drinking rate for female Chinese
undergraduate university students?

Method

Research protocol

The Preferred Reporting Items for Systematic Reviews
and Meta-Analysis (PRISMA) guided this project
(http://www.prisma-statement.org/PRISM A Statement/
PRISMAStatement.aspx).

Information sources search strategy

We conducted an online search of four databases: China
National Knowledge Infrastructure database (CNKI)
[12], Wanfang (WF) [13], PubMed (PM) [14], and Web
of Science (WS) [15]. In each database we searched for
papers published between 2006 and 2015. Initially we
searched for titles and abstracts containing the key-
words: college students/university students AND alcohol
use/drinking AND China/Chinese.
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Eligibility Criteria

Five pre-established criteria were determined for a
study’s inclusion in the analysis. Papers had to 1) be
based on original data, 2) report the last 30-day drinking
rate, 3) report drinking rates by gender, 4) describe stu-
dents attending a university/college in Mainland China,
5) be published in a peer-reviewed journal in English or
Chinese between 2006 and 2015.

Original data

To increase the integrity of the data used in the meta-
analysis we selected only papers reporting on original
survey data. Articles using duplicated data or secondary
sources were excluded.

Last 30-day drinking rate

Previous studies have estimated drinking rate in the past
seven days, 30 days, three months, six months and last
year. We selected the past 30 day recall because it was the
most frequently used, because it allowed sufficient time to
capture drinking behaviors, and because it was less subject
to memory error than longer recall periods [16]. Alcohol
quantity data were not used in this meta-analysis. Self-
reported estimates of alcohol quantity in China are con-
founded by a number of factors such as the absence of a
standardized drink size, wide variation in the strength of
beverage alcohols, access to unlabeled home-made and
unrecorded alcohols, drinking from different sizes of cups
and bowls, and a variety of drinking customs [17-19].

Gender

Previous surveys of drinking behavior in China have sug-
gested there are significant differences in the drinking
rates of males and females [1, 3, 18, 20]. These gender
differences reflect social attitudes about gender roles and
drinking [21]. Both national and regional studies of alco-
hol consumption among Chinese university students
have indicated gender differences [8, 9].

Mainland China
Hong Kong, Macau and Taiwan were excluded because
their recent history differs significantly from that of the
Mainland. Studies of Chinese students in other countries
were excluded.

Published in English or Chinese

We recognize there may be relevant studies published in
other languages, but we lacked the resources to seek
them out.

Methodology quality assessment

The search of the two Chinese databases and two
American databases was done twice by one reviewer to
ensure we captured all of the possible studies relating to
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our research questions. Eligibility for inclusion was
assessed by two reviewers independently. Any disagree-
ments between the two reviewers were discussed until
consensus was reached. If there was no consensus, the
paper was excluded. To ensure the methodological qual-
ity of the papers included in this meta-analysis, the guid-
ance tool Quality Assessment of Systematic Reviews and
Meta-Analyses (NIH) was used [22]. Two reviewers in-
dependently rated the quality on each of eight items
listed in this quality assessment scale from good, fair, to
poor. Data extractions was carried out by two re-
searchers independently and the results were compared.
Publication bias and heterogeneity were assessed in a
meta-analysis.

Outcome variables and moderator variables

The outcome variable for this study was the logit of the
self-reported drinking rates of male and female under-
graduate students in China.

The importance of moderator variables in meta-
analyses has been noted by Groves and Lyberg [23],
Moher et al. [24] and Feng and Newman [10]. Based on
their recommendations and the comments from Chinese
and American researchers who had considerable experi-
ence studying alcohol use in China, nine moderator vari-
ables were identified. They were: 1) year the study was
conducted, 2) the number of universities surveyed, 3)
the response rate, 4) the origin of the alcohol use ques-
tionnaire, 5) a clearly stated definition of drinking as
having at least one cup of alcohol beverage, 6) trained or
untrained data collectors, 7) four-year or three-year uni-
versity degree program, 8) the geographic region of the
study, and 9) the sample size.

The moderator variable for origin of the alcohol use
questionnaire was identified for the following reason:
Often, in emerging areas of investigation, the survey
questions are developed by individual investigators. One
earlier attempt to summarize findings from studies done
between 1994 and 2004 of university student drinking in
China failed partly because of the great diversity of
investigator-developed alcohol use questions [9]. In con-
trast to that earlier attempt, this study found that 20 of
the 30 papers identified contained alcohol use questions
based on the Youth Risk Behavior Survey (YRBS). The
YRBS was developed by the US Centers for Disease
Control and Prevention and first administered in the
USA in 1991. The YRBS aimed to standardize data col-
lection about epidemiologically identified health risk fac-
tors of adolescents. The questions have been refined
through frequent use and revision; consequently the
questions tend to be more specific. The YRBS question-
naire continues to be used in the United States and has
influenced adolescent health surveys worldwide with its
standardized questions of clearly-defined behaviors. The
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contribution of the YRBS to the improvement of survey
instruments is evidenced in this collection of papers.
Judging by this sample of alcohol use studies in China, it
appears that beginning in 2006 standardized alcohol use
questionnaires based on the YRBS began replacing
investigator-developed alcohol use questionnaires.

Moderator coding

The year the study was conducted, the number of schools
surveyed, and the response rate were treated as continu-
ous variables. The origin of alcohol use questionnaire was
dummy coded as Youth Risk Behavior Survey (YRBS) =0,
investigator-developed questionnaire =1. Whether or not
the definition of drinking was specified and whether the
data collectors were trained were both dummy coded as
No = 0 and Yes = 1. The university/college type was coded
as 1 = 4-year university, 2 = 3-year college, and 3 = com-
bined results from a 3-year college and 4-year university
or missing. The geographic region was coded into two
moderators— east = 1, central = 2, and west = 3, then
south = 1 and north = 2 —according to the classification
determined by the National Bureau of Standards of China
[25]. Studies conducted across more than one geographic
region were coded as missing. The sample size was coded
into three percentiles: 0—33rd percentile =1, 34th—66th
percentile =2, and >67th percentile =3.

Publication bias

Funnel plots presented visual symmetry of the outcome
variables. Egger’s linear regression test quantified the
bias represented in the funnel plot allowing a test for
significance [26].

Heterogeneity

Heterogeneity refers to the degree of between-study
variance due to true effect rather than chance and is
indicated as I?. A value of 0% indicates no observed
heterogeneity; higher values indicated greater hetero-
geneity [27]. Cochran’s Q-test was used to determine
if the differences in outcome estimates across studies
were larger than expected by chance. A significant Q-
value indicates heterogeneity.

Sensitivity analysis

To further address heterogeneity concerns a sensitivity
analysis was conducted by omitting one study at a time
and re-examining the overall results.

Meta-analysis

DerSimonian and Laird random effect model was used
to estimate pooled drinking rates [28]. This model is rec-
ommended when it is expected that different studies will
have different effects [29]. The model assigns heavier
weights to larger studies [30].
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Meta-regression

Meta-regression with maximum likelihood estimation was
used to explore the effects of the moderator variables as-
sociated with the true between-study variance (I%). R* rep-
resented the between-study variance explained by the
moderators. The log transformed value of ratio outcome
variable was used to generate a symmetric scale with a
symmetric confidence interval [31]. To ensure that the
analysis would be meaningful, the recommended ratio of
studies to moderators is at least 10:1 for meta-regression
[29]. Considering the small numbers included in this ana-
lysis, a bivariate meta-regression was first conducted to
identify which moderators may have significant effects on
the logit drinking rate. The bivariate meta-regression sig-
nificance level was set at .05. All the significant modera-
tors were then included in a multiple meta-regression
model to assess the relationship between multiple moder-
ators and the logit drinking rate [29]. Since the statistical
power tends to be reduced due to the small sample size of
included studies, the significance level was set at p = .1 for
the multiple meta-regression model [10, 31]. To avoid the
inflated likelihood of error in the multiple meta-regression
analysis, Bonferroni correction was used to adjust the p-
value as .033 for a three-moderators model [32].

Subgroup analysis
Subgroup analysis (analogous to analysis of variance)
was applied to categorical moderators that were signifi-
cantly associated with the heterogeneity identified in the
multiple meta-regression analysis. The pooled drinking
rate for subgroups was estimated with the random effect
model. A Q-value with p < .05 indicates a significant
group difference in last 30 day alcohol use.
Comprehensive Meta-analysis Professional Version 3
was used for the data analysis. The significance level was
set at two-sided p = .05 for all analyses except for the
multiple meta-regression analysis with adjusted signifi-
cance level of p = .03. A list-wise deletion method was
used for missing data.

Results

A total of 749 papers were initially identified through key-
word search: (184 in CNKI, 207 in WE, 67 in PM, 291 in
WS). Studies in WF that overlapped with studies first iden-
tified in CNKI were not counted. Similarly, studies identi-
fied in WS that had already been found in PM were not
counted. Three papers reported on duplicated data and
were excluded. Of the remaining 746 papers, 574 were ex-
cluded because they did not report on past 30 day alcohol
use; and one study was excluded due to a confusing de-
scription of the past 30 day drinking rate. Of the remaining
171, 126 were excluded because they did not report
gender-specific drinking rates. Fifteen papers that did not
report Mainland China drinking studies were excluded.
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The remaining 30 studies (28 in Chinese and 2 in English)
were included in this analysis (Table 1). A flowchart is pro-
vided in Fig. 1 for the inclusion and exclusion process.

The funnel plots for both males and females were sym-
metric. Eggers’s linear regression test reported a two-tailed
nonsignificant p-value for males (p = .889) and for females
(p = .488,) indicating no publication bias (Fig. 2).

The sensitivity analyses, which involved omitting one
study at a time and recalculating the overall results, sug-
gested that for both male and female university student
alcohol use were consistent, suggesting that no indivi-
dual study significantly affected the findings (Fig. 3).

Male university students alcohol use

The pooled estimate of drinking among male university
students in the last 30 days was 66.8%, 95% CI [62.5,
70.9] (Table 2). There was evidence of heterogeneity
among the selected 30 studies (I* = 99.26; Q = 3940.25,
df = 29, p < .001).

According to the results from the bivariate meta-
regression analysis, the definition of drinking, the origin of
the questionnaire, and the geographic region of the survey
were associated with the heterogeneity across the selected
studies on the logit male drinking rate (Table 3). Surveys
with stated definitions of drinking reported lower drinking
rates than surveys without a stated definition (3 = —.8216,
p < .01). The moderator of definition of drinking ex-
plained 20% of the heterogeneity. Surveys that used
investigator-developed questionnaires reported higher
drinking rates for males than surveys based on the more
standardized YRBS questionnaire (8 = .9754, p < .01), and
the moderator for questionnaire explained 21% of the het-
erogeneity. Surveys of central China university students
reported higher drinking rates than surveys of east China
university students (5 = 1.0885, p < .01). Surveys of west
China university students reported higher drinking rates
than surveys of east China university students (8 = .7360,
p < .05). The moderator for geographic region (east, cen-
tral, west) explained 21% of the heterogeneity.

A multiple meta-regression model was used to assess all
the significant moderators in one meta-regression model.
The variables of a clearly stated definition of drinking, the
origin of questionnaire, and geographic region were still
significant after the Bonferroni correction and explained
56% of the heterogeneity in male drinking rate.

Considering the significant effect of three categorical
moderators (definition of drinking, origin of question-
naire, and geographic region) on the heterogeneity, a fol-
low up test was performed to determine whether the
pooled drinking rate for male university students differs
between groups. In the subgroup analysis, the pooled
drinking rate for male students was 70% using definition
of alcohol drinking and 63% without definition. A
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significant Q value indicates a significant group difference
in the logit drinking rate of males (Q (1) = 227.12,
p < .001). The pooled drinking rate for male students was
64% for using YRBS questionnaire and 60.1% for using
investigator-developed questionnaire. The pooled drinking
rate for male students in the east, central and west regions
was 52.1%, 74.8%, and 67.5% respectively (Q (2) = 1252.67,
p. < 001). The group difference is significant for the logit
male drinking rate (Q (1) = 257.30, p < .001) (Table 4).

Female university students alcohol use
The pooled estimates for the drinking rate in the past
30 days among female university students was 31.7%,
95% CI [27.8, 35.8] (Table 2). There is evidence of het-
erogeneity (I = 99.19, Q = 3566.0, df = 29, p < .001)
among reported drinking rates.

According to the results of the bivariate mega-
regression analysis, the definition of drinking, the origin of
the questionnaire, and the geographic region of the survey
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were associated with the heterogeneity across the selected
studies on the logit female drinking rate (Table 3). Surveys
with stated definitions of drinking reported lower drinking
rates than surveys without a stated definition (5 = -.5670,
p < .05). The moderator of definition of drinking ex-
plained 14% of the heterogeneity. Surveys that used
investigator-developed questionnaires reported higher
drinking rates than surveys based on the more stan-
dardized YRBS questionnaire (8 = .5892, p < .05), and the
moderator for questionnaire explained 12% of the hetero-
geneity. Surveys of central China university students
reported higher drinking rates than surveys of east China
university students (5 = .8886, p < .01). Surveys of west
China university students reported higher drinking rates
than surveys of east China university students (8 = .6017,
p < .05). The moderator for geographic region (east, cen-
tral, west) explained 22% of the heterogeneity.

Results from the multiple meta-regression analysis
indicated that only the variable ‘a stated definition of

identified in four electronic databases:

A total of 749 non-unique studies between 2006 and 2015 on
Chinese undergraduate university student drinking were

Two Chinese databases (CNKI=184, WanFang=207)
Two English databases (PubMed=67, Web of Science=291)

A 4

3 papers excluded because of

duplicated data
A
746 unique papers
574 papers excluded because no last
> 30 day drinking rate reported and 1
for a confusing description of the past
v 30 days drinking rate

171 unique papers

126 papers excluded because no gender-
»| specific drinking rates reported

y
45 unique papers

15 papers excluded because they did not include
Mainland China student data: (Australia=1,
Korea=5, US=3, England=2 Singapore=3 Hong
Kong=1)

30 papers
included in the
meta-analysis

Fig. 1 Flowchart of study selection, inclusion and exclusion for surveys of Chinese university student past-30-day alcohol use, 2006-2015. CNKI = China
National Knowledge Infrastructure, WF = Wanfang, PM = PubMed, WS = Web of Science
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alcohol drinking’ is significant after the Bonferroni
correction, and this variable explained 47% of the
heterogeneity.

A subgroup analysis was applied to the significant cat-
egorical variable of definition identified in the meta-
regression analysis. In the subgroup analysis, the pooled
drinking rate for female students was 42.5% using defin-
ition of alcohol drinking and 32.2% without definition. A
significant Q value indicates significant group difference
(Q (1) = 492.86, p < .001) (Table 4).
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Discussion

This meta-analysis provided an estimate of Chinese
undergraduate university student drinking rates in the
last 30 days of 66.8% for male university students and
31.7% for female university students. As expected, the
estimated drinking rate is higher for males than for
females. While many papers on alcohol use by university
students have been published, this is the first to present
an estimate of last 30 day drinking rates based on
surveys of Mainland China undergraduate university
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Leave-one-out Summary and Forest Plot for Male College Students
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Zhai L 0.679 0.638 0.717 8.087 0.000 [
Yin AP 0.669 0625 0.710 7.129 0.000 a
Zhang JG 0.675 0632 0.716 7.517 0.000 |
AximuA  0.673 0630 0.714 7.387 0.000 L]
ZhongY  0.668 0623 0.710 7.010 0.000 |
LiangLJ 0662 0.619 0.703 6.988 0.000 ]
YuH 0.660 0.617 0.701 6.905 0.000 u
WangZX 0.676 0.637 0713 8.286 0.000 u
Ruan Q 0.670 0.624 0.712 6.945 0.000 =
Zhu HB 0.667 0.623 0.708 7.065 0.000 L
Guo SB 0.662 0618 0.703 6.934 0.000 L |
Zhang CY 0.676 0634 0.715 7.785 0.000 |
Dai JF 0.675 0632 0.715 7.512 0.000 u
Zhang T  0.668 0.624 0.709 7.108 0.000 L
Lin X 0.669 0.625 0.710 7.149 0.000 ]
Liu HY 0.651 0.607 0.693 6.493 0.000 =
CaoYJ 0.666 0.622 0.708 7.015 0.000 =
Jicy 0.671 0618 0.720 6.012 0.000 L
Xul 0.671 0.627 0.712 7.247 0.000 |
XuX 0.672 0.628 0713 7.250 0.000 |
Guo SJ 0.672 0625 0716 6.821 0.000 L
ZhangRH 0.670 0626 0.712 7.111 0.000 =
Newman2 0670 0.626 0.712 7.213 0.000 a
ZhangYX 0.670 0626 0.712 7.184 0.000 [ ]
Newman1 0670 0.626 0.711 7.199 0.000 u
WanSZ  0.653 0610 0.695 6.601 0.000 L
DuwQ 0.671 0.627 0.713 7.204 0.000 u
Wang CC 0.653 0.612 0.691 7.091 0.000 ]

0.668 0625 0.709 7.291 0.000 L 4

-0.73 -0.37 000 037 073

random-effect model

Fig. 3 Sensitivity analysis summary and forest plots for Chinese university student drinking surveys from 2006 to 2015 using the DerSimonian-Laird

Leave-one-out Summary and Forest Plot for Female College Students
Study name  Statistics with study removed Event rate (95%Cl)
Lower Upper with study removed
Point limit limit Z-Value p-Value
PengNN  0.317 0.277 0.359 -7.947 0.000 =
SunlL 0.315 0.276 0.358 -7.979 0.000 t 3
Zhai L 0.329 0.291 0.370 -7.731 0.000 i
Yin AP 0.313 0.274 0.355 -8.209 0.000 =
Zhang JG 0.326 0.286 0.367 -7.722 0.000 L
Aximu A 0.317 0.278 0.359 -8.019 0.000 L
Zhong Y 0.317 0.277 0.360 -7.876 0.000 i
LiangLJ  0.315 0.276 0.358 -7.982 0.000 L 3
YuH 0.310 0.272 0.351 -8.438 0.000 =
WangZX 0.326 0.289 0.365 -8.171 0.000 E
Ruan Q 0.317 0.276 0.360 -7.752 0.000 i
Zhu HB 0.313 0.274 0.355 -8.199 0.000 3
Guo SB 0.314 0.275 0.356 -8.098 0.000 L 3
Zhang CY 0.322 0.283 0.363 -7.931 0.000 E
Dai JF 0.320 0.281 0.362 -7.902 0.000 L
Zhang T 0.317 0.278 0.359 -8.022 0.000 L 3
Lin X 0.314 0.275 0.356 -8.136 0.000 =
Liu HY 0.301 0.265 0.340 -9.188 0.000 | 3
CaoYJ 0.314 0.275 0.357 -8.029 0.000 L
Jicy 0.315 0.267 0.368 -6.429 0.000 H
XulL 0.318 0.278 0.360 -7.993 0.000 E 3
Xu X 0.320 0.281 0.362 -7.901 0.000 E
Guo SJ 0.318 0.277 0.362 -7.581 0.000 E 3
ZhangRH 0.317 0.277 0.360 -7.903 0.000 L
Newman2 0.317 0.278 0.359 -7.986 0.000 k3
Zhang YX 0.319 0.279 0.361 -7.934 0.000 t 3
Newman1 0.319 0.279 0.361 -7.960 0.000 E
WanSZ  0.309 0.271 0.350 -8.523 0.000 -
DuwQ 0.321 0.282 0.363 -7.896 0.000 L
Wang CC 0.305 0.274 0.338 -10.656 0.000 =
0.317 0.278 0.358 -8.219 0.000 *
-0.37 -0.19 0.00 0.19 0.37

students, published in English or Chinese, and describ-
ing male and female alcohol use separately. The results
reflect the best estimate of last-30-day alcohol use by
Chinese undergraduate university students.

This estimate for university students’ alcohol use is
higher than WHO’s estimates of per capita drinking in
the previous year for persons 15 years and older in
China: 58.4% male, 28.9% females [1, 2]. We will refrain
from offering explanations of why university under-
graduate student drinking rates appear to be higher than
adult per capita drinking rates. That question is beyond
the scope of this analysis.

This estimate for university students’ alcohol use is
also higher than the last 30 day drinking rates estimated

Table 2 Pooled estimates of drinking in the past 30 days for male
and female university students, data from China 2006-2015

Subgroup N Rate range (%) Pooled 95% Cl Q ? (%)
T LT

Male 30 3050 9825 668 625 709 394025 9926

Female 30 75 8096 317 278 358 35660 99.19

Cl confidence interval, LL lower limit, UL upper limit
" p < .001 for the Cochrane Q test

for high school students: 36.5% males and 22.2% females
attending regular high schools, and 44.7% males and
28.8% females attending vocational high schools [10].
The significant differences between high school drinking
rates and the university student drinking rates could be
a direct result of the way Chinese high school students
focus on preparation for the university entrance examin-
ation (known as the gaokao).

Studies of Chinese high school students’ drinking have
found that vocational high school students report higher
drinking rates than regular high school students [10].
One of the main differences between the two types of
high school students is that regular high school students
are preparing for the gaokao, while the vocational high
school students typically are not. Preparation for the
gaokao is rigorous and begins before the last year of high
school. Students pressure themselves to a strict discip-
line of study, reinforced and supervised by parents and
teachers. There is little time for any recreational activ-
ities. By comparison the vocational high school students
have more discretionary time to be involved in activities
that include alcohol. Once high school students have fin-
ished the gaokao and have been accepted to universities,
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Table 3 Moderators associated with the heterogeneity of past-30-day drinking rate estimates in surveys of Chinese university students,

2006-2015

Outcome variables  Moderators

Bivariate 8 SE R?%  Multiple Meta-regression 8 SE R%%

Logit drinking rate of males

Definition (yes = 1, no = 0) -8216" 3060 20  -7886" 297 56
Questionnaire (YRBS = 0, Investigator-developed = 1) .9754" 3492 21 8795 341

Region (east to central) 10885 4817 21 11 3762
Region (east to west) 7360 4021 6184 317

Logit drinking rate of females

Definition (yes = 1, no = 0) —-5670" 2595 14 —6633" 2703 47
Questionnaire (YRBS = 0, Investigator-developed = 1) 5892" 3018 12 3919 2975
Region (east to central) 8886" 3744 22 5847 3302
Region (east to west) 6017 3121 5242 2747

“p < .01,"p < .05 for bivariate regression. Bonferroni correction applied on the significance level of .1 for multiple meta-regression analysis: the significance

level = .1/3 = .033 for 3 moderators

they are under much less pressure and have more free-
dom to engage in activities that could include alcohol. In
this manner the gaokao may be protective for high
school students by delaying their drinking until they
enter university. There are likely other individual-
specific explanations for these rates that have not been
identified and studied.

The university student drinking rates need to be inter-
preted in the context of Chinese university life and
Chinese alcohol culture. China is a relationship society,
meaning the social structure is based first on relation-
ships. Actions that build, maintain and protect relation-
ships are important, and sharing alcohol is an important
part of this process. Alcohol use in moderation is con-
sidered good for health, it is a part of meals, ceremonies
and celebrations, and it is an important part of Chinese
medicine. It is legal for university students to purchase
and consume alcohol. Chinese universities, with the

exception of the newest campuses, are walled com-
pounds with everything inside the walls that students
need: housing, recreational facilities, food services,
health services, educational services, post offices, small
shops and banks. During the week there is little need to
leave the campus. On weekends students will often go
off-campus with friends to eat a lunch or dinner at local
restaurants. Eating with friends is a typical occasion for
drinking alcohol, usually beer. In this context, the last-
30-day rates reported here are not surprising and do not
necessarily represent high risk drinking.

The moderator analysis showed that the heterogeneity
observed affected the results, and the significant I > sug-
gests caution in interpreting these results. Nine mode-
rator variables were examined in the meta regression,
and three of the moderators should be considered in
interpreting these results: whether the survey stated a
definition of drinking, whether the questionnaire was

Table 4 Pooled estimates for subgroups using DerSimonian-Laird Random-Effect Model for Chinese university students’ past-30-day al-

cohol use, 2006-2015

2

Outcome variable Subgroup N Pooled estimate(%) 95% Cl | Qpetween
Pooled male drinking rate
Definition (no) 13 70.0 69.2-70.8 99.17 22712
Definition (yes) 17 63.0 62.7-634 99.31
Questionnaire: (YRBS) 21 64.0 63.7-64.3 98.84 25730
Investigator-developed 8 60.1 59.0-61.3 99.64
Region east 11 521 513-529 99.29 125267
Region middle 5 74.8 73.7-759 99.35
Region west 9 67.5 66.6-68.3 97.92
Pooled female drinking rate
Definition (no) 13 425 416-434 99.26 49286
Definition (yes) 17 322 319-325 98.89

YRBS Youth Risk Behavior Survey

pre

p <.001
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based on YRBS or was investigator developed, and the
geographic region where the data were collected.

Definition of drinking

A clearly stated definition of drinking as having “at least
one cup” of an alcohol beverage (yes vs. no) was associ-
ated with the logit drinking rates of male and female uni-
versity students. Surveys with stated definitions of
drinking reported lower drinking rates compared to sur-
veys without definitions (Table 4). This finding is similar
to one reported in an earlier meta-analysis of high school
student drinking rates [10]. In published studies of Chin-
ese alcohol use, surveys have used drinking self-report for
the past week, past 30 days, past 3 months, past 6 months,
past year, and lifetime. Even in surveys that specify the
past 30 days, alcohol questions differ on the basis of quan-
tity. Some questions ask if a respondent has drunk alcohol
at least once, including one sip, some questions specify at
least one cup. Specificity has its value in quantifying a be-
havior, but it is also possible that specificity overlooks im-
portant drinking patterns that deserve attention. There is
a need for a standardized definition of alcohol drinking to
improve the accuracy of estimating drinking rates [9]. This
standardized definition needs to be based on a careful ob-
servation of actual student drinking behaviors within
Chinese alcohol culture.

Questionnaire development

Logit drinking rates for males were related to whether or
not the questionnaire was developed by the investigator or
based on YRBS. Studies that used YRBS-based question-
naires reported higher drinking rates for males compared
to studies using investigator-developed questionnaires.
There was no significant difference in female last-30-day
drinking based on type of questionnaire (Table 4). We be-
lieve men’s drinking tends to be more nuanced, with
drinking varying according to traditional, established pro-
tocols regarding appropriate drinking for the time, place,
occasion, and companions. In China, women drinking in
public is relatively new. That is not to say that women did
not drink on many occasions out of public view, often
only in the company of other women; however, these oc-
casions tended to be traditional functions like rites of pas-
sage, lunar festivals, and other special ceremonies where
drinking occurred as part of the ceremony. Now there is a
wider acceptance of women drinking in public, an aware-
ness of more female drinking, and an acknowledgement of
female-only drinking occasions. The relative newness of
acceptability of female drinking may mean its repertoire is
limited and either type of questionnaire captures the be-
havior equally well. Men’s drinking behavior, while superfi-
cially standardized, because it is so widespread and so
integrated into daily life may be better captured by
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investigator-developed questionnaires than by the more
standardized (restricted) YRBS-type alcohol use questions.

The most likely variations in questionnaire development
that affect these differences relate to 1) how alcohol is de-
fined, 2) how quantity is measured, and 3) how frequency
is measured, and 4) the way Western questions are trans-
lated into Chinese.

Definition of “alcohol”

In the West, alcohol questionnaires are generally orga-
nized around three types of alcohol: beer, wine, and
spirits. In China, the classification of alcohol types is
more complicated: there are more types of beverage al-
cohol and there is no widely accepted understanding of
a standard drink. Beer is comparable, with beer strength
and packaging being fairly similar in China and the
West. In China “wine” can mean fruit wines (often
imported, Western-style strength and packaging), but it
also refers to traditional wines such as huangjiu (yellow
wine, common in the Shanghai area) or low strength rice
wines and porridges. Distilled spirits are popularly classi-
fied by the grains used to make them and by their
strength (high-strength spirits and low-strength spirits,
with about 40% alcohol-by-volume being the threshold).
Locally-made varieties of unlabeled, unrecorded spirits
are legal, inexpensive and readily available, especially in
rural areas [17]. Medicinal spirits (distilled spirits com-
pounded with plant and animal ingredients) are part of
Chinese traditional medicinal. In addition, there is little
understanding of how much wine is used in traditional
Chinese cooking, and whether the cooking methods en-
sure that the alcohol is fully reduced before the food is
eaten. To accommodate this wider range of beverage al-
cohols, some large surveys of Chinese alcohol use have
included questions on as many as five beverage alcohol
categories (but not medicinal spirits) [3, 18].

Quantity

Alcohol survey questions ask if a respondent has drunk
alcohol at least once “including one sip,” some questions
specify “at least one cup.” There is an absence of a
widely accepted understanding of a “standard drink”
both in terms of the drinking cup size and the beverage
container size. Beer is sold in reasonably uniform-sized
containers, ranging from 300 ml to 1 L, so survey data
on beer consumption can probably provide useful infor-
mation on quantity. Fruit wine (especially imported
wine) is often in standard bottles and served in wine
glasses; however, wine currently makes up less than 3%
of alcohol consumed in China [2]. Spirits are sold in
containers of varied sizes. Spirits are often served in
cups, glasses and bowls of different sizes and shapes that
are frequently topped up by others in the drinking
group, making it difficult to estimate quantity consumed.
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Even a simple survey question defining alcohol as “more
than one cup” can be interpreted many ways. In terms
of trying to estimate alcohol consumption in terms of li-
ters of pure alcohol, it should be noted that Chinese
spirits come in a wide range of strengths.

Translating survey questions

Translating Western alcohol survey questions is challen-
ging, and the accuracy of the translation directly affects
the validity of the data collected. There are many Chin-
ese words for different types of alcohol. In everyday con-
versation “wine” (jiu, %) is used as a generic term for all
types of alcohol. Beer is sometimes not thought of, by
survey respondents, as a form of alcohol. Because alco-
hol use, even by very young people, is an unremarkable
event, especially at festivals, unless carefully specified in
the questionnaire many drinking events may be over-
looked by respondents when answering questions about
alcohol use.

These wide-ranging concerns about questionnaire de-
velopment may explain the differences in rates reported
in studies that used investigator-developed question-
naires and studies that used YRBS-based questionnaires.

Geographic Region

The moderator geographic region (east vs. central, east
vs. west) was associated with the logit drinking rates for
male university students. Surveys of students at central
China universities reported higher drinking rates. Sur-
veys of students at eastern China universities reported
lower drinking rates, and surveys in western China re-
ported drinking rates in between.

A meta-analysis of studies of high school student alco-
hol use also found higher drinking rates were reported
from surveys of west China adolescents. That meta-
analysis of high school surveys found surveys from
central China reported lower drinking rates, and surveys
from eastern China were in between [10]. Neither the
meta-analysis of high school drinking studies [10] or this
meta-analysis of university drinking studies showed any
significant north—south differences.

Because high schools enroll local adolescents, we ex-
pected to find some geographic differences that reflected
regional differences in alcohol use. Universities, on the
other hand, especially the more prestigious universities,
serve students from all parts of the country, so accoun-
ting for differences due to the geographic region of the
survey is more difficult.

The very suggestion of drinking rates varying at uni-
versities in different regions of the country begs explor-
ation, as does the effect of geographic region on male
drinking but not on female drinking. Geographic differ-
ences in drinking rates in a country as large and diverse
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as China calls into question the usefulness of national
drinking rate estimates in alcohol policy development.

Limitations

Many technical issues, not assessed in this analysis,
could have affected the results. Survey research is rela-
tively new in China and surveys of populations like
university students are often conducted by well-
meaning investigators with little experience. We have
no information on the conditions under which the data
were gathered, how confidentiality was assured, how
any assurance of anonymity was interpreted or the
methods used for data collection. We have no informa-
tion on how the samples were identified and how indi-
viduals who completed surveys were recruited. We
have no information on the times of the year the sur-
veys were conducted. Timing could have affected sur-
vey results if data were collected within 30 days of
significant festivals, rites of passage and other signifi-
cant events in which alcohol is a traditional part. The
diversity of the students in the samples represented in
these papers may not have been truly representative of
the Chinese university student population. We know
little about data management and analysis techniques
used in the studies included in this analysis.

Conclusions

This meta-analysis of 30 studies published in Chinese
and English between 2006 and 2015 of self-reported al-
cohol use by Chinese undergraduate university students
(approximate age 18-23 years old) provided an estimate
alcohol use in the last 30 days of 66.8% for males and
31.7% for females.
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