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ABSTRACT

Aims To identify studies about the prevalence of alcohol use disorder (AUD) in mainland China, evaluate the quality of
these studies and conduct a meta-analysis of the prevalence of AUD in China’s adult population and in population sub-
groups defined by sex, age and urban versus rural residency. Methods Relevant studies published prior to January
2014 were identified from the following databases: China Knowledge Resource Integrated (CNKI), Wanfang, Pubmed,
EmBase and Web of Science. A 16-item quality assessment inventory for epidemiological studies in mainland China was
constructed to evaluate the methodological rigor of the studies. A total of 38 studies including 1 304 354 individuals
were identified. Outcomes included current and life-time prevalence of AUD, alcohol dependence and alcohol abuse.
Results The pooled life-time and current prevalence of alcohol dependence were 1.4% [95% confidence interval (CI)
=1.3,1.5] and 1.5% (95% CI=1.2, 1.9). For males, pooled estimates of the current prevalence of alcohol dependence,
alcohol abuse and AUD were 4.4 (95% CI=3.1, 5.7), 4.0 (95% CI=2.2, 5.7) and 10.1% (95% CI=4.7, 15.4), respec-
tively; the corresponding values for females were all below 0.2, 0.1, and 0.1%. There was large between-study heteroge-
neity in the prevalence measures that was associated with sample size, the use of key informants and the use of substitute
respondents. The quality of included studies was generally low. Higher-quality studies reported higher prevalence.
Conclusions Alcohol use disorder is an urgent public health problem in China, especially among males. When using
high-quality studies, current and life-time prevalence estimates of alcohol dependence in China measure 2.2% and
3.7%, respectively, approaching those of the Netherlands, United States and other western countries.
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INTRODUCTION

Alcohol use disorder (AUD) is a common mental disorder
that is associated with substantial disease burden around
the world, including China [1]. The recently published
2010 Global Burden of Disease (GBD) data for China re-
ported that AUD accounted for 11.7% of the total burden
of disease attributed to mental and behavioral disorders
[2], making it the second most important mental disorder
after depression. Despite the magnitude of this public
health problem, there has been little systematic research
and no targeted policy initiatives to address the problem
in China.

The first step in addressing this problem is to determine
the prevalence and demographic profile of AUD, but there
is currently little good-quality, nationally representative
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data about the prevalence of AUD in China. China’s drink-
ing culture is quite different from that in high-income
countries, so the algorithm that the GBD report used
to assess the health burden related to AUD [1], which
is based primarily on western studies, may need to be
modified to make it more relevant for China. In China,
for example, heavy drinking episodes, only seen typically
in males, occur most frequently during meals or other
social functions with business associates, friends or rela-
tives. At these functions repetitive toasting is used to ex-
press respect,
establish and reinforce important social relationships
[3]. The western pattern of drinking alone in pubs and
party drinking among young adults is rare. Available
studies about AUD in China report a different demo-
graphic profile than that reported elsewhere: male AUD

and mutual intoxication is used to
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prevalence is 30-fold that of female prevalence, and the
highest prevalence of AUD is seen in middle-aged (not
young) men [4-7]. These studies also suggest that the
prevalence of AUD in China has been increasing over
time in concert with increases in individual disposable
income [8]; but these reported increases may also be
due to the use of more sensitive measures of AUD in
more recent epidemiological studies.

Most of the available epidemiological studies about AUD
in China were conducted within specific regions or specific
population subgroups, and many of the published studies
have serious methodological limitations. Thus, before initi-
ating interventions to reduce the burden of AUD in China,
several tasks—similar to the tasks now being undertaken
to combat China’s smoking epidemic—need to be under-
taken: (1) all available reports on the prevalence of
AUD published in either Chinese or English need to be
collected; (2) after considering the quality of each study,
the findings need to be integrated into an up-to-date
profile of the prevalence and expected trajectory of
AUD in different demographic groups around the coun-
try; and (3) based on these results, a plan for creating
an ongoing monitoring system for AUD that will inform
alcohol-related policies and programs needs to be devel-
oped and implemented.

As a first step in this decades-long process, the
current report aims: (1) to systematically review, eval-
uate and summarize prevalence studies on AUD con-
ducted and (2)
variations in the reported prevalence with regard to

in mainland China; to assess
sex, age, location, year of study and methodological
quality of the study.

METHODS
Search strategy and inclusion criteria

The following databases were searched for articles pub-
lished before January 2014: China Knowledge Resource
Integrated (CNKI), Wanfang, Pubmed, Ovid-EmBase,
Web of Science [including the science citation index
(expanded), social sciences citation index, and arts
and humanities citation index], and PsycInfo using
the following Boolean search strategy: (alcohol use
disorder OR alcohol abuse OR alcohol dependence
OR alcoholism) AND prevalence AND China. All cita-
tions of the identified articles were hand-checked to
identify any additional articles.

Studies that met the following criteria were included:
(1) reported the prevalence (current or life-time) of alco-
hol use disorders, alcohol abuse or alcohol dependence;
(2) reported numbers of cases and sample sizes; (3) used
one of the three main diagnostic systems employed in
China [the Chinese Classification of Mental Disorders
(CCMD), the Diagnostic and Statistical Manual of Mental

© 2015 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.

Disorders (DSM)] or the International Classification of
Diseases (ICD)]; (4) conducted in mainland China; and
(5) the source population is community-dwelling individ-
uals. Two authors (ED. and W.X.) performed indepen-
dently the search of all identified articles.

Data extraction

Three authors (ED., W.X. and H.G.C.) extracted the follow-
ing information from all included articles: sample size, year
of publication, year of the survey, location of study, sam-
pling method, geographical scope of the area surveyed
(city, county, province, etc.), diagnostic system used, re-
sponse level, number of AUD cases and prevalence of
AUD. Numbers of cases and prevalence were extracted for
males, females, urban residents, rural residents and differ-
ent age groups. When separate results were reported for
cross-sectional surveys of the same population at different
times, or when one publication reported results from
multiple sites, data were extracted for each individual sur-
vey or site.

Quality assessment

The quality assessment scale developed for this analysis in-
cluded the 16 items listed in Table 1. The construction of
the list was based on the STROBE (Strengthening the
Reporting of Observational Studies in Epidemiology) state-
ment [9], several other quality assessment tools for preva-
lence studies [10,11] and the authors’ own knowledge
about internal and external validity of epidemiological
studies in China. Items 14—16 were added to the list after
reviewing several articles.

For items 1-14, studies that fulfilled the specified
criterion were given a ‘1’ and those that did not were
given a ‘0’; items 15 and 16 were reverse-coded. Thus,
the theoretical range of the total score was 0—16. The
quality of each study was categorized into three groups
based on the total score of the study (i.e. 0~ 7=low,
8 ~ 12 =intermediate, 13 ~ 16 =high). Each paper was
assessed by two authors; the intraclass correlation coeffi-
cient (i.e. inter-rater reliability) of the initial total score
was 0.67. For 31 of the papers, differences in initial
scores on items were discussed by the two raters to ar-
rive at a consensus score of the item; in two cases the
opinion of a third author was sought to settle unresolved
disagreements over an item. The most inconsistently
coded item was item 2 (kappa=0.22), which evaluates
the adequacy of the description of the sampling proce-
dures in the paper; several papers reported that a sample
was ‘selected’ from a population without specifying how
it was selected, resulting in different scores by the two
coders.

The review protocol was not registered.
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Table 1 Number of studies (of 38 studies) that contained information on the 16 quality assessment items.

Item

n (%)

1. Provided location of study

2. Defined eligibility criteria, source population and sampling procedure
3. Reported numbers of individuals at each stage of study (e.g. numbers potentially eligible, examined for eligibility,

38 (100.0%)
12 (31.6%)
5(13.2%)

confirmed eligible, included in the study, completing assessment and included in analysis)

. Gave reasons for non-participation at each stage
. Study dates of recruitment

. Assessed by psychiatrist

4
5
6. Clearly defined the method of assessing alcohol-use disorders (e.g. non-structured, semistructured or structured interview)
7
8. Used weighting and other analytical methods to take account of sampling strategy and non-response rates

9

. Reported number of cases

10. Provided unadjusted estimates and, if applicable, adjusted estimates and 95% CI
11. Sampling method identified a sample that was representative of the source population

12. Provided inter-rater reliability of diagnostic assessment
13. Used validated diagnostic tools

14. Reported prevalence matches number of cases and sample size
15. Interviewed key informants in the community about numbers of affected individuals in the community

(reverse-coded: if yes, score ‘0’; if no, score ‘1)

16. Used substitutes [usually within the same primary sampling unit (PSU) and matched on sex and age) if target

7 (18.4%)
30 (78.9%)
32 (84.2%)
16 (42.1%)
5 (13.2%)
33 (86.8%)
6 (15.8%)
10 (26.3%)
23 (60.5%)
25 (65.8%)
32 (84.2%)
6 (15.8%)

3 (7.9%)

subject not available (reverse-coded: if yes, score ‘0’; if no, score ‘1)

CI = confidence interval.

Analysis

DerSimonian—Laird random-effect models were used to de-
termine the pooled prevalence estimates [12]. The
DerSimonian—Laird model is one of the most commonly
used random-effect models, and has been shown to per-
form well in different scenarios in a simulation study
[13]. In this study, we constructed the models using the
prevalence and its standard error reported in the original
papers. Some of the original papers did not report standard
errors; in these cases we calculated the standard error

using the formula: SE = \/@, where p is the prevalence
and n is the sample size.

We report both non-transformed and transformed esti-
mates based on the Freeman—Tukey type arcsine square-
root transformation [14]. This type of transformation elim-
inates confidence intervals (CIs) outside the 0—100% range
and stabilizes the variance. The Freeman—Tukey transfor-
mation assumes that the reported prevalence in the origi-
nal studies are unweighted, but several of the original
studies considered in this meta-analysis [6—8,15,16] used
weights to take into account differential sampling probabil-
ity (usually oversampling of high-risk individuals) and
poststratification factors (to bring the sample into balance
with the source population), and they adjusted the stan-
dard errors for possible clustering as a result of multi-stage
sampling strategies. To deal with this issue, we used the ex-
pected number of cases (i.e. the product of the prevalence
and sample size) rather than the actual number of cases
identified in these studies for the transformation. In view
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of the use of this data manipulation, we chose to present
the untransformed data as our main results and the
Freeman—Tukey transformed results in the Supporting
information.

Heterogeneity in estimates across studies is measured
by I, which represents the proportion of the variance in
the estimates across studies due to heterogeneity [17]. All
outcomes for which data were available in at least 10 stud-
ies were assessed for ‘small study effect’ using the Egger’s
test [18];
cally significant and 95% CIs were provided to gauge the

a P-value of less than 0.05 is considered statisti-

precision of estimates.

Meta-regression was used to explore factors associated
with heterogeneity for all estimates that were based on
data from 10 studies or more. (Results for outcomes with
fewer than 10 studies are available upon request.) All
quality items and available study characteristics were
considered as potential independent variables in these
regression models, including sample size [categorized
into ‘small’ (<3000), ‘medium-small’ (3001-8000),
‘medium-large’ (8001-20000) and ‘large’ (>20000)],
the year the study was conducted (categorized into ‘before
19917, ‘'1991-2000" and ‘after 2000’), geographical loca-
tion of the survey (‘East’ and ‘West’ regions of China) and
the language of publication (Chinese or English). Bivariate
associations were first estimated and then final multivari-
ate models were estimated using a backward stepwise
method of selection. For meta-regressions the significance
level was set at 0.10, because the statistical power is re-
duced due to the limited number of studies for the analysis
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of heterogeneity; this level of significance has been used in
previous systematic reviews for the assessment of heteroge-
neity [19,20]. All analyses were conducted using Stata
statistical software (version 13.1; StataCorp LP, College
Station, TX, USA), including three user-written com-
mands: the ‘metaan’ command was used to generate the
pooled estimates, the ‘metareg’ command was used for
meta regression and the ‘metabias’ command was used
to assess the small study effect (i.e. publication bias).

RESULTS

Asshown in Fig. 1, the search identified 2427 publications,
39 of which met the inclusion criteria. One of these studies

did not specify the time-frame of the prevalence estimate
(i.e. life-time or current) and, as the author was un-
reachable, it was excluded [21]. Therefore, a total of
38 studies with a total of 1 304 354 individuals were
included in the analysis; 14 used the Chinese diagnostic
system (CCMD), 16 used the DSM system and eight used
the ICD system. The basic characteristics of these studies
are shown in Table 2. Among the nine studies that
reported the prevalence of alcohol abuse, six followed
the diagnostic hierarchy that prioritizes alcohol depen-
dence over alcohol abuse (thus, ‘alcohol abuse’ in these
studies denotes non-dependence alcohol abuse) and
three studies allowed for comorbid alcohol abuse and al-
cohol dependence [22—24]. Three studies reported two

Chinese electronic databases:

[J CNKI (1979-2013): 1914 articles
1" Wan Fang Database (1990-2013): 41 articles

English electronic databases:

Pubmed (1966-2013): 303 articles

Web of Science (1994-2013): 41 articles
Ovid-Embase (1970-2013): 128 articles
PsycINFO (1966-2013): none

oDoodg

A 4

123 full-text articles (22 in English and 101 in Chinese) reviewed after excluding others based on the title or abstract

A 4

81 articles were excluded:

[ 45 articles did not report the prevalence of AUD

[ 24 duplicate studies

[] 7 articles did not provide information about diagnostic
criteria employed or only used screening tools for the
diagnosis of AUD

\4

[J 3 studies not in mainland China (i.e., in Taiwan or Hong
Kong)

[ 1 study was only among individuals who were employed

[J 1 study was among individuals who were 60 years of age
and above

37 unique studies (published in 42 articles) were selected

!

All citations of the selected article were cross-referenced and 23 additional articles were reviewed

A

21 of 23 articles were excluded:

[ 18 did not report the prevalence of AUD
L 2 articles were excluded due to the diagnosis criteria
1 duplicated report

2 more articles from the reference met the inclusion criteria

v

39 unique studies (published on 44 articles) were selected

»| 1 study did not specify the time frame of the prevalence

38 studies were included in the final analysis
(7 reported in English, 31 reported in Chinese)

Figure | Flowchart of the identification of articles

© 2015 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.
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Household
Household
Individual

18173
200

Not reported
Not reported

>0.99

ICD-10

2002
2004
2003

Chinese Wenzhou, Zhejiang

Tang, Wei

(o]
Nel

ICD-10

Dali & Kunming, Yunnan

Chinese

A, Hongli

[aa)
Ne)

1722

DSM-1V

Four cities/districts, Tibet

Chinese

Liu, Shanming

N
Ne)

International Classification of Diseases; CCMD-3 = Chinese Classification of Mental Disorders, version 3.

DSM-IV Diagnostic and Statistical Manual, version IV; ICD

separate sets of estimates for two different sites or for
two different years [7,24,25], so the final data set from
the 38 studies included 41 separate epidemiological
estimates. Based on these studies, estimates are available
for 20 of the 31 provinces, autonomous regions and
separate municipal regions in mainland China. Fig. S1
in the Supporting information provides a map of the
prevalence of alcohol dependence in China summarized
from all available data.

The most commonly reported outcome measures were
life-time alcohol dependence (31 studies) and current alco-
hol dependence (17 studies). Current dependence usually
referred to ‘point prevalence’ (13 of the 17 studies), but
four studies reported current prevalence for periods
ranging from the prior 2 weeks to the prior year. Among
the eight studies that reported current alcohol abuse, four
defined current prevalence as ‘point prevalence’ and the
other four defined current prevalence for different intervals
up to 1 year.

Prevalence of AUD

As shown in Table 3, for the population as a whole, the
pooled estimates for the current prevalence of alcohol
dependence, alcohol abuse and overall AUD were 1.5%
(95% CI=1.2, 1.9), 0.9% (95% CI=0.6, 1.1) and 3.2%
(95% CI=2.1, 4.2), respectively. The corresponding life-
time estimates were 1.4% (95% CI=1.3, 1.5), 3.3%
(95% CI=2.1, 4.5) and 2.5% (95% CI=2.2, 2.7). Corre-
sponding values using the Freeman-Tukey transformation,
which are shown in the Supporting information, Table S1,
were similar. The detailed data on which these pooled esti-
mates are based are shown in forest plots: the forest plots
for alcohol dependence are presented in Figs 2 and 3; those
for alcohol abuse and AUD (which are based on a smaller
number of studies) are shown in the Supporting informa-
tion, Fig. S2. Forest plots can also be constructed based
on the Freeman—-Tukey transformed results; an example is
shown in the Supporting information, Fig. S3.

Both Table 3 and Fig. 3 highlight the much higher
prevalence of AUD in Chinese males compared to Chinese
females. Using all available information, we conducted a
meta-analysis of the male-to-female ratios (MFR) of the dif-
ferent measures and found large between-study heteroge-
neity (i.e. I> > 50%). The pooled estimate of the MFR for
current alcohol dependence from nine studies was 11.9
(95% CI=5.8, 24.5; range =4.2, 54.8; I = 38.6%), and
the pooled estimate of the MFR for life-time alcohol depen-
dence from 24 studies was 17.4 (95% CI=10.0, 30.3;
range = 1.8, 336.2; I* = 90.7%). Three studies provided in-
formation on the MFR of the current prevalence of alcohol
abuse [pooled MFR=35.1 (95% CI=9.6, 128.1);
> <0.1%] and five studies reported information on the
MER of the life-time prevalence of alcohol abuse [pooled

Addiction, 110, 761-774
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Table 3 Pooled estimates of current and life-time prevalence of alcohol use disorders using the DerSimonian—Laird random-effect models,
data from China 1987 to 2013.

Outcome Subgroup No. of studies Range of prevalence (%) Pooled prevalence (%) 95% CI (%) r (%)

Current prevalence

Alcohol use disorder Overall 5 1.6,5.8 3.2 2.1,4.2 97.8
Alcohol dependence Overall 17 0.1,17.3 1.5 12,19 99.2
Alcohol abuse Overall 8 0.1, 3.7 0.9 0.6, 1.1 98.0
Alcohol use disorder Male 4 39,164 10.1 4.7,15.4 99.5
Alcohol dependence Male 11 0.8,26.7 44 3.1,5.7 99.5
Alcohol abuse Male 5 1.6,7.7 4.0 2.2,5.7 98.6
Alcohol use disorder Female 2 0.1, 0.3 0.2 <0.1,04 90.6
Alcohol dependence Female 9 <0.1,64 0.1 <0.1,0.2 88.0
Alcohol abuse Female 3 0.1, 0.2 0.1 <0.1,0.1 49.3
Alcohol use disorder Urban 1 5.2 4.0, 6.5 -
Alcohol dependence Urban 6 <0.1,1.6 0.5 0.2,0.9 96.1
Alcohol abuse Urban 2 0.9, 3.6 2.2 <0.1,4.8 95.1
Alcohol use disorder Rural 1 6.1 54,68 -
Alcohol dependence Rural 7 0.1,17.3 1.2 0.7,1.8 98.0
Alcohol abuse Rural 2 0.8,3.4 2.1 <0.1,4.7 98.1
Life-time prevalence
Alcohol use disorder Overall 7 <0.1,9.8 2.5 2.2,2.7 99.7
Alcohol dependence Overall 31 <0.1, 20.0 14 13,15 99.4
Alcohol abuse Overall 5 1.2,6.9 3.3 2.1,4.5 96.9
Alcohol use disorder Male 4 8.2,22.6 13.8 6.5,21.1 99.5
Alcohol dependence Male 26 0.1, 28.5 4.7 42,52 99.5
Alcohol abuse Male 7 1.8,13.8 6.2 3.8,8.7 99.0
Alcohol use disorder Female 2 04,1.7 0.9 <0.1,2.2 88.1
Alcohol dependence Female 24 0.0,11.8 0.1 <0.1,0.1 84.9
Alcohol abuse Female 5 <0.1,0.2 0.1 <0.1,0.1 49.5
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Figure 2 Forest plots of current and life-time prevalence (%) of alcohol dependence among community-dwelling adults in China using the
DerSimonian—Laird random-effect model

MFR = 36.0(95% CI = 8.7, 148.5); I = 83.0%]. Two studies ~ (95% CI =254, 56.3)] and two studies reported information
provided information on the MFR of the current prevalence ~ on the MFR of the life-time prevalence of AUD [MFR =22.1
of AUD [MFR=51.0 (95% CI=25.3, 102.6) and 37.9  (95% CI=14.8, 32.9) and 4.0 (95% CI=2.3, 7.2)].
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Figure 3 (a) Forest plots of current and lifetime prevalence (%) of alcohol dependence among community-dwelling adut males and females in
China using the DerSimonian—Laird random-effect model. (b) Forest plots of current and life-time prevalence (%) of alcohol dependence among
community-dwelling adults in urban and rural China using the DerSimonian—Laird random-effect model
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Table 3 and Fig. 3 also provide estimates of the preva-
lence of AUD in urban and rural communities. Using infor-
mation from studies that assessed AUD in both rural and
urban sites, the pooled estimates for the rural-to-urban ratio
of the current prevalence of alcohol dependence were 1.4
(95% CI=1.1, 1.8; number of studies=7; range=0.8,
5.9; I = 29.9%) and the corresponding estimate of life-time
alcohol dependence was 1.3 (95% CI=0.99, 1.8; number of
studies=15; range =0.2, 5.9; I?=83.0%). One study
reported a rural-to-urban ratio of current AUD of 1.2
(95% CI=1.1, 1.3). The rural-to-urban ratio of current
alcohol abuse, life-time AUD and life-time alcohol abuse
(ranging from 0.8 to 3.3) were reported in two studies
each, but CIs around these ratios all included the null
value (one), indicating that the differences in the
prevalence between urban and rural populations for
these conditions were not statistically significant.

Prevalence of AUD in different age groups

Due to the limited number of studies and different categori-
zation of age groups across studies, it was impossible to pro-
duce pooled estimates for different age groups, so we are
only able to provide a narrative summary. Eight studies
reported age-group-specific life-time prevalence of alcohol
dependence and six reported age-group-specific current
prevalence of alcohol dependence. The most common
pattern for both life-time and current prevalence was an
increasing trend with age (until the age of 60 years) with
arapid climb prior to the age of 30 years and a slower climb
among individuals aged 30-60years. The prevalence
among those younger than 25 years was consistently low
(<1%). The ratio of the prevalence among older adults
[26-56] to that in younger adults [18-25,57-60,26]
varied from 2 to more than 10, with a mean ratio of
approximately 6.5. Two studies reported life-time alcohol
abuse by age and three reported current prevalence of alco-
hol abuse by age; they all reported higher prevalence
among individuals between 25 and 55years of age
compared to those older than 55 years.

Quality evaluation, assessment of small study effect and
correlates of heterogeneity

The details of the quality assessment are shown in Table 1.
Only seven of the 16 quality items were present in more
than 75% of the studies. Four items were absent in more
than 75% of the studies: they did not report the numbers
of individuals at each sampling stage of the study, did not
provide reasons for non-participation, did not use
weighting to adjust for sampling and non-response rates
and did not provide both unadjusted and adjusted rates.
The remaining five quality items were present in 25-75%
of the studies: the sample was representative of the source
population in only 26% of the studies; the study used

© 2015 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.
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clearly defined eligibility criteria, source population and
sampling procedures in only 32% of studies; the diagnostic
assessment was by a psychiatrist in 42% of the studies;
the report provided measures of reliability in 61% of
studies; and validated diagnostic tools were used in
66% of the studies.

The total quality score varied from 4 to 14, with a me-
dian of 6 (interquartile range =5, 8) indicating a some-
what low overall quality. Due to the wide variation in
quality across studies, we conducted a stratified analysis
by study quality. The results for the estimated outcomes
that were based on data from 10 studies or more are shown
in Table 4. For all assessed AUD outcomes, there is a clear
trend for increased reported prevalence with increasing
quality of study. A similar analysis using the Freeman—
Tukey transformed estimates (Supporting information,
Table S2) showed a similar trend. Results for outcomes based
on data from fewer than 10 studies stratified by study quality
are shown in the Supporting information, Table S3.

Table 5 shows the result of Egger’s test of small study ef-
fects for the seven outcomes that had data from 10 studies
or more. For all these outcomes the estimate was signifi-
cantly greater than 0, which indicates a strong small study
effect—that is, smaller studies tended to report higher
estimates of AUD prevalence. This result can also be
demonstrated using funnel plots, an example of which is
shown in the Supporting information, Fig. S4.

Table 6 presents the results of meta-regression analyses
that identified study characteristics associated with the
heterogeneity in each of the seven prevalence measures
that were based on data from 10 studies or more. We
considered 21 covariates; nine of them showed up in the
bivariate meta-regression results, but only three covariates
remained in the final models: (1) sample size was associ-
ated inversely with prevalence in five of the seven measures
considered (i.e. smaller sample sizes were associated with
higher prevalence); (2) studies that provided information
on the reasons for non-participation (quality item 4) re-
ported a higher prevalence in two of the seven measures
considered; and (3) the use of substitute respondents
(when the originally sampled participant could not be
located or was not available) was associated with higher
prevalence of life-time alcohol dependence for females.

DISCUSSION

The findings of this study should be interpreted in light of
the following limitations. First, only 12 of 38 studies were
conducted before 2000, so our analysis is not able to pro-
vide definitive evidence about the secular trend of AUD in
China. Secondly, China is a large country with substantial
regional and ethnicity-based differences in drinking
culture, so our dichotomization of the country into two
large regions (‘East’ and ‘West’) may have masked
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Table 4 Pooled prevalence estimates of current and life-time alcohol dependence among adults living in China for seven outcomes (those

with data from 10 studies or more from 1987 to 2013) estimated using DerSimonian—Laird random-effect models and stratified by the

quality of the included studies.”

Outcome Subgroup Quality category No. of studies Pooled estimate (%) 95% CI (%) r (%)
Current alcohol dependence Total Low 2 0.5 0.2,0.8 92.4
Intermediate 12 1.5 1.1,2.0 99.4
High 2.2 1.6,3.7 82.6
Current alcohol dependence Male Low 1.1 09,1.3 -
Intermediate 6 3.9 22,57 99.6
High 4 5.7 34,8.1 97.8
Life-time alcohol dependence Total Low 12 0.8 0.6,0.9 99.3
Intermediate 17 2.0 1.6,2.5 99.4
High 2 3.7 25,49 83.7
Life-time alcohol dependence Males Low 8 4.6 4.0,5.3 99.4
Intermediate 14 3.7 2.7,4.7 99.0
High 4 8.9 6.1,11.6 96.6
Life-time alcohol dependence Females Low 8 <0.1 <0.1,0.1 86.4
Intermediate 14 0.1 <0.1, 0.1 80.5
High 2 0.7 <0.1, 1.5 75.6
Life-time alcohol dependence Urban Low 3 0.2 0.1,0.3 96.7
Intermediate 11 1.5 1.1,19 98.5
High 1 3.9 2.3,5.6 -
Life-time alcohol dependence Rural Low 4 1.3 1.0,1.6 99.5
Intermediate 11 1.2 0.8, 1.6 98.5
High 1 2.7 1.7.3.6 -

“The low, intermediate and high quality are based on the score on the 16-item quality scale (described in Methods section): O ~ 7 =low, 8 ~ 12 = interme-

diate, 13 ~ 16 = high. CI = confidence interval.

potentially important variations in AUD prevalence.
Thirdly, due to the limited number of studies available for
each outcome, we were only able to conduct sensitivity
analyses on seven of the 30 prevalence measures of
interest (with 10 or more studies). Also, given the
limited number of studies for each outcome, there was
insufficient power to consider simultaneously all covari-
ates identified in the bivariate meta-regression, so we
used the stepwise approach for meta-regression. This
limitation (i.e. not considering all covariates simulta-
neously) may have resulted in exaggerating the strength
and the precision of the associations.

Despite these limitations, this report provides a compre-
hensive picture of the current state of knowledge about the
prevalence of AUD in China. Prevalence data are available
for the majority of mainland China, but there is consider-
able heterogeneity in reported prevalence between the
studies (I* > 90% for most of the outcomes), some of which
is associated with variables we identified using meta-
regression. Sample sizes of the 38 included studies varied
from 200 to 339 651; larger studies were associated con-
sistently with lower estimated prevalence. Six of the seven
studies with sample sizes greater than 50000 used key
informants to identify cases; this method can lead to
substantial underestimation, particularly when a single
informant serves as the sole interviewee for an entire vil-
lage or neighborhood (because it was not practical to
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Table 5 Egger's test for small-study effects on prevalence estimates
of alcohol dependence among adults living in China for seven
outcomes (those with data from 10 studies or more from 1987 to
2013).

No. of

Outcome Subgroup  studies  Estimate ~ 95% CI
Current alcohol Total 17 12.5 7.2,17.8
dependence

Current alcohol Male 11 15.7 8.4,229
dependence

Life-time alcohol — Total 31 12.0 8.9,15.0
dependence

Life-time alcohol =~ Males 26 13.5 9.8,17.1
dependence

Life-time alcohol =~ Females 24 2.6 2.0,3.2
dependence

Life-time alcohol Urban 15 9.0 4.7,13.2
dependence

Life-time alcohol ~ Rural 16 9.2 54,129
dependence

CI = confidence interval.

complete a large 1-to-1 survey within a tight time-frame
or budget). These large studies were all ranked as low-
quality studies, suggesting that large sample sizes can be
an indicator of perfunctory survey methodology. Another
problem is the use of substitutes to replace the selected
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Table 6 Factors associated with the heterogeneity of prevalence estimates of alcohol dependence among adults in China using backward
stepwise meta-regression for seven outcomes reported in 10 or more studies from 1987 to 2013.%

Outcome Covariate Bivariate 90% CI Stepwise 90% CI R’ (%)°
Current alcohol Sample size
dependence (%) 2nd quartile -7.0 -11.3,-2.8 -7.0 -11.3,-2.8 43.0
3rd quartile -6.8 -10.7,-3.0 -6.8 -10.7,-3.0
4th quartile -5.5 -10.5,-0.4 -5.5 -10.5,-0.4
Provides reasons for non-participation
Yes 5.0 1.7, 8.2
Used validated tools
Yes -5.7 -9.3,-2.1
Male current alcohol Provides reasons for non-participation
dependence (%) Yes 8.9 25,153 5.7 41,74 97.0
Sample size
2nd quartile -22.7 -30.3,-15.1 -28.4 -24.6,-13.6
3rd quartile -24.9 -32.6,-17.2 -28.0 -25.9,-15.0
4th quartile -20.1 -29.2,-11.0 -28.6 -26.1,-14.9
Used validated tools
Yes -23.4 -30.7,-16.1
Life-time alcohol Sample size
dependence (%) 2nd quartile -2.3 -5.9,1.2 -2.3 -5.9,1.2 16.9
3rd quartile -4.9 -8.5,-1.4 -4.9 -8.5,-1.4
4th quartile -5.1 -8.6,-1.5 -5.1 -8.6,-1.5
Use of informants
Yes -3.6 -6.8,-0.4
Region of China
East -3.6 -6.8,-0.3
Male life-time alcohol Published in English
dependence (%) Yes 6.1 0.2,12.0 6.7 1.2,12.2 25.3
Sample size
2nd quartile -2.1 -7.6, 3.5 43 -9.9,1.2
3rd quartile -9.6 -15.9,-3.3 -7.4 -14.1,-0.6
4th quartile -8.1 -14.4,-1.8 -8.7 -14.6,-2.8
Female life-time alcohol Use of substitute respondents
dependence (%) Yes 0.2 <0.1,04 0.2 <0.1,0.4 79.9
Urban life-time alcohol Sample size
dependence (%) 2nd quartile -1.9 -4.9,1.1 -1.9 —49,1.1 41.5
3rd quartile —4.8 -7.5,-2.0 —4.8 -7.5,-2.0
4th quartile 4.4 -7.3-1.6 4.4 -7.3-1.6
Use of informants
Yes -2.1 —4.4,-0.1
Rural life-time alcohol Provides reasons for non-participation
dependence (%) Yes 8.4 3.6,13.2 8.4 3.6,13.2 38.5
Sample size
2nd quartile -3.7 -9.2,1.8
3rd quartile -6.1 -10.9,-1.2
4th quartile -5.8 -10.9,-0.7
Representativeness of the sample
Yes 5.5 0.9, 10.0

“Bivariate meta-regression was conducted for each of the above seven outcome for all 21 covariates [i.e. quality of the study, language of publication, survey
date (three categories), region (west versus east), sample size (four categories) and 16 quality assessment items]. The backward stepwise meta-regression
models started with the study characteristics that were associated significantly with heterogeneity in the bivariate analyses listed in the table. Significance
level for retention in the final model set at P = 0.10. See Methods for details.

R represents the proportion of between-study variations associated with the covariates in the final model. CI = confidence interval.

subjects if the target individual is not available (or unwill-  artificially inflated prevalence of alcohol dependence in
ing). This is a common method used by researchers in China  females seen in our analysis. Our meta-regression also found
to achieve high response levels for community-based  that the few studies that provided information about the rea-
surveys, but it can lead to biased estimates, such as the  sons for non-participation (quality item 4) had higher
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prevalence estimates; this item may serve as a proxy for the
higher quality surveys which tend to report higher
prevalence.

AUD is a major public health problem in China. We
found a pooled current prevalence of alcohol dependence
of 1.5% and a pooled current prevalence of alcohol abuse
of 0.9%; the corresponding estimates for life-time preva-
lence were 1.4 and 3.2%. When limiting the analysis to
high-quality studies, the current and life-time prevalence
estimates of alcohol dependence jumped to 2.2 and 3.7%,
respectively. These estimates are not too distant from those
reported in western countries such as the United States
[57], the Netherlands [58] and Australia [59]. However,
AUD is essentially a male phenomenon in China, so the
population-wide prevalence figures obscure the high
prevalence in Chinese men.

Several authors [60,26—-28] suggest that the high prev-
alence of specific polymorphisms of the alcohol dehydroge-
nase (ADH) and aldehyde dehydrogenase (ALDH) genes in
Han Chinese—which results in the uncomfortable ‘flush-
ing effect’ after alcohol ingestion—prevents or limits the
development of AUD in China. However, drinking behavior
and the development of AUD (as in tobacco smoking and
other addictive behaviors) is under the combined influence
of genetic, psychological and socio-environmental factors
[29]. The Chinese drinking culture encourages heavy drink-
ing during social occasions, especially among adult males.
In a collective culture such as China [30], social pressure
to participate in this form of social exchange can override
the genetic predisposition against over-drinking, leading to
a variety of problems including AUD. Given the large and in-
creasing negative effects of heavy drinking, it is time for the
Chinese government to collect necessary information sys-
tematically to develop and implement policies that will help
curtail this preventable loss of years of healthy life.

In this study, we observed consistently large male-to-
female ratios (MFRs) in the prevalence of AUD (MFR > 10
in 80% of studies). We also observed a consistently increas-
ing prevalence of AUD with age, a finding that is different
from that reported in high-income countries where the
highest prevalence of AUD occurs in young adults (i.e.
<25years of age [26,28,35]). These distinct socio-
demographic characteristics of AUD in China suggest that
prevention and intervention strategies developed in high-
income countries may not be directly applicable to China.
These observations also provide updated information for
revising the GBD estimates of disease burden related to
AUD in China. Using data downloaded from the Global
Burden of Disease website [32], we graphed sex- and age-
specific estimates of disability-adjusted life years (DALYSs)
attributed to AUD in China in 2010 (Fig. 4). The MFR
based on these GBD estimates was 4.3, which is much
lower than observed in this systematic review. The age
group pattern reported for China in the 2010 GBD study
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Figure 4 Disability-adjusted life years (DALY) attributed to alcohol use
disorder in China, 2010

is also different from our findings: the GBD study estimated
AUD-related loss of DALYs among younger age groups (e.g.
15-25 years) roughly equal to or higher than that of older
age groups, while we find a prevalence of close to zero in
the 15-19-year age group in China. These observations
suggest that some fine-tuning of the GBD algorithms for
AUD in China will be necessary to produce estimates of dis-
ease burden that are more contextually valid.

The generally low quality of the prevalence studies is
concerning. This is, of course, not a problem unique to AUD
or to China. However, addressing national problems of this
magnitude requires committing sufficient resources to the de-
velopment of standardized, real-time monitoring systems that
are flexible enough to respond to the changing course of dis-
eases as economic and social changes transform nations. As a
leader among the low- and middle-income countries that
aims to optimize the allocation of limited resources for health,
the time has come for China to adopt a more rigorous ap-
proach to the conduct and evaluation of the many large-
scale epidemiological studies conducted in the country.
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