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Abstract
Background: Alcohol use is reported in university students with discrepancy between countries. The study
objectives were to assess prevalence and associated factors of alcohol consumption among university students in
Germany and China.
Methods: Data used were from 1853 Chinese and 3306 German university students. Alcohol consumption
frequency was measured by a question “How often did you drink alcohol in the last three months?” with six
possible responses, which were later collapsed into three categories of “At least once a week”, “Less than once a
week” and “Never”. Problem drinking was measured by the CAGE test and defined as a CAGE score of two or more
(four as the maximum). Simple and multivariable logistic regressions were used for association analyses.
Results: German students reported more often “At least once a week” drinking (59.8 vs. 9.0 %). Among Germans,
women drank less often “At least once a week” (OR = 0.40, 0.30–0.53). Among Chinese, a higher BMI was associated
with drinking “At least once a week” (OR = 1.09, 1.02–1.18). Age revealed a positive association with “At least once a
week” drinking in Chinese (1.33, 1.21–1.46) but a negative association in Germans (OR = 0.97, 0.94–0.99). Having a
father with high educational level was positively related to “At least once a week” drinking in both countries (OR =
4.25, 2.67–6.78 for Chinese; OR = 1.32, 1.01–1.72 for Germans). Doing less than once a week physical exercise was
negatively associated with “At least once a week” drinking in Chinese and German students (OR = 0.27, 0.15–0.48 for
Chinese; OR = 0.69, 0.49–0.96 for Germans). Among the German students, 20.3 % reported problem drinking. Being
a female (OR = 0.32, 0.26–0.40) and performing less than once a week physical activity (OR = 0.73, 0.56–0.95) were
negatively associated with problem drinking, while having a father with high educational level (OR = 1.32, 1.09–1.60)
and experiencing higher level of perceived stress (OR = 1.08, 1.04–1.13) were positively related to problem drinking.
Conclusions: Country-specific strategies for reducing alcohol consumption, e.g. educational awareness
programmes of alcohol use on Chinese campuses and alcohol prevention schemes among German youth before
entering university, are sensible.
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Background
University students are at a specific stage to experience
more freedom in making personal choices about their
health behaviours than earlier or later in life [1–3]. Some
forms of risky behaviours such as alcohol consumption
peak in this age group [1–3]. Alcohol use is broadly reported among university students [2, 4, 5]. They seem to
consume more alcohol than their counterparts in the
general population [5, 6]. College students in many countries are at an elevated risk for problem drinking [3]. Alcohol places a significant burden on human life [7–9]. It can
cause 60 different kinds of diseases and conditions, including injuries and mental and behavioural disorders [7, 10].
At the same time, alcohol increases the risk of a wide
range of social harms in the student populations. Studies
reported the connection between alcohol use and missing
class [2, 3, 10], impaired academic achievement [3, 6, 11],
unsafe sex [12] and violence [2, 12] among university
students. Understanding prevalence and associated factors
of alcohol consumption in this population could open important venues for intervention. Based on previous research, the associated factors of alcohol consumption in
university students include demographic attributes, such
as gender and age [3, 10]; family socio-economic status,
such as income and parent educational level [3, 7, 11]; and
lifestyle-related factors, such as subjective health [11],
physical activity [3, 13], nutrition awareness [14, 15] and
perceived quality of life [16], social activity [10, 17] and
study-related stress [3, 10, 13]. Ethnic group differences
were found by different studies, e.g. it has been reported
that Caucasians drank more than Asians [8, 18, 19]. Cultural differences were also reported, and in general, alcohol consumption was higher among students in Europe
and North America than in Asia and Africa [5]. Along
with the process of globalization and increasing international student exchange, it is of growing importance to
conduct cross-country comparative studies in alcohol consumption prevalence and associated factors [8, 20]. Particularly interesting may be comparative studies between
China and Germany in this regard due to the following
reasons: Firstly, until recently, alcohol use-related problems were not common in China like in western countries.
Alcohol use disorders are only beginning to emerge in
Chinese society and at the university; therefore, scientific
publications in this field are still scarce [20, 21]. Secondly,
the academic exchange between China and Germany has
increased considerably in the last decade. Students of
Chinese origin have become the biggest foreign student
group at German universities since 2010 [22]. Thirdly, to
our knowledge, there is no study published yet on alcohol
consumption pattern comparing Chinese and German
university students.
Based on the gaps mentioned above, we conducted two
surveys in China and Germany among university students
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(N = 5159) with the objectives to assess and compare (1)
the prevalence of alcohol consumption and (2) associated
factors with alcohol consumption among university
students in Germany and China. Our findings can provide
information for educators and policymakers in China and
Germany to implement target-orientated interventions
against alcohol abuse at universities in both countries.
The results of this study may also add evidence to university administrators and public health educators elsewhere
dealing with students from China and Germany.

Methods
Survey and questionnaire

The data used in the analyses were extracted from two
health surveys. Firstly, a multicenter student health survey
was administrated in 2006–2007 at 16 universities in
North Rhine-Westphalia (NRW), the biggest state in
Germany. Twelve of the 13 general universities in NRW
were included (one university, which was linked with a
specific insurance company, was excluded). To match the
ratio of 3:1 of students from general and applied science
universities in NRW, four from all 25 universities of applied sciences in NRW were selected randomly. It was
planned to include at least 200 students at each participating site, and because variation in the size of the surveyed
courses was expected, the study was planned to include
between 200 and 400 students in each site. Initially, a balanced sample of students with respect to study duration
and proportion of natural and social sciences was planned,
since differences in health, perceived stress and health-related behaviours between students of natural sciences and
social sciences in different study years have been reported
[23, 24]. Initially, a balanced sample of students with respect to study duration and proportion of natural and social sciences was planned. Courses were selected partly
randomly and partly by convenience within these predefined groups. Due to organizational difficulties and variation in response rates (which ranged from 69 to 100 % in
different universities and was on average 88 %), this plan
was not fully realized. The final German sample included
3306 respondents, and students of medicine and health
sciences and educational sciences as well as sport sciences
were overrepresented. Secondly, a Chinese student health
survey was accomplished in 2010–2011. Two large comprehensive universities—Sun Yat-sen University (SYSU) in
Guangzhou and Peking University (PKU) in Beijing (one
from southern China and one from northern China) that
recruit students from the whole country—were selected.
The sample was planned to present the university structure
in terms of student proportion in natural sciences and
social sciences, as well as study year. Altogether, 1853
undergraduate students completed the questionnaire with
approximately half the sample coming from each university. The response rate was above 90 % (average response
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rate 91 %) at both universities. Due to organizational
difficulties, the sample provided more variation than
originally planned, and students from health sciences were
overrepresented.
In the two countries, all universities involved gave permission to conduct the survey. An ethical approval for the
study was obtained from the Institutional Review Boards
of Peking University (Reference No. IRB 0000105210082). The students were asked to complete the survey
questionnaires at the end of lectures in the lecture rooms.
They were informed in writing that participation was
voluntary and anonymous; they agreed to participate by
completing and returning the questionnaire. No incentives
were provided for participation in the survey. In both
surveys, a self-administered pre-tested questionnaire that
contained information concerning socio-economic and
demographic information, lifestyle-related attributes and
perceived stress scale was used.
Variables
Dependent variables

Alcohol consumption was measured by two variables.
The first variable was alcohol consumption frequency,
and it was measured by the question “How often did
you drink alcohol in the course of the last three
months?” with six possible options namely “Many times
per day”, “Every day”, “Many times per week”, “Once per
week”, “Less frequent than once a week” and “Never”.
Due to the relatively low consumption of the Chinese
subsample, respondents’ answers for alcohol consumption frequency were recorded into three categories of
“At least once a week”, “Less than once a week” and
“Never” (reference category) for performing simple and
multivariable multinomial logistic regression in students
from two countries.
The second variable was problem drinking prevalence.
For identifying problem drinking, the four-item form of
the CAGE test was applied. The CAGE test consists of
four dichotomous questions: “Have you ever felt you
should CUT down on your drinking?”; “Have people
ANNOYED you by criticizing your drinking?”; “Have
you ever felt bad or GUILTY about your drinking?”; and
“Have you ever had a drink first thing in the morning
(as an ‘EYE opener’) to steady your nerves or get rid of a
hangover?” [4]. Problem drinking is defined as a CAGE
score of two or more (four as the maximum) [25]. Due
to the low prevalence of problem drinking among the
Chinese students, there were not enough cases to be
used in follow-up analysis. Therefore, binary logistic
regressions were only conducted among German
students to identify associations between demo-social
factors and problem drinking (“Problem drinking” vs.
“No problem drinking”, “No problem drinking” as the
reference category).
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Independent variables

The demographic and socio-economic information (five
variables) included gender, age, degree of father’s
education (“at least college level” [“high”]/“lower than
college level” [“low”]), income sufficiency (“sufficient”/
“insufficient”) and having a partner (“yes”/“no”).
The lifestyle-related characteristics (seven variables)
included subjective general health (“good”/“poor”), perceived quality of life (“good”/“poor”), importance of nutrition (“important”/“unimportant”), importance of good
grades at university (“important”/“unimportant”), physical activity (“less than once a week”/“once to twice a
week”/“at least three times a week”), body mass index
(BMI, calculated from self-reported weight and height
using the metric BMI formula: BMI = weight in kilogramme divided by the square of height in metres) and
perceived stress. Perceived stress was assessed by
Cohen’s Perceived Stress Scale (PSS) [26] that evaluates
the extent to which participants appraised life situations
over the past month. The scale yields a single score per
respondent, with higher scores indicating higher levels
of stress. Cronbach’s alpha of the PSS was 0.77 for the
Chinese (PSS-14) and 0.47 for the German (PSS-4)
subsamples.
Statistical analysis

Frequency, chi-square test (categorical variables) and
Mann-Whitney U test (continuous variables) were used
to describe the sample and compare characteristics between Chinese and German students. Since the measurement of alcohol consumption frequency in our study
is ordinal, as compared with nominal regressions, ordinal models can simplify interpretation; originally,
ordinal regression was planned for assessing associations
between alcohol consumption frequency and demosocial variables in our sample. However, the test of parallel lines by SPSS’s PLUM procedure indicated that our
data violate the proportional odds assumption. According to Williams [27], the simplicity of ordinal models is
achieved by imposing constraints on the relationship
between regressors and the probabilities of the outcomes. In the case of violation of the proportional odds
assumption, using ordinal models can lead to incorrect
conclusions [27]. Therefore, we used multinomial logistic regression for association analyses between alcohol
consumption frequency and independent variables. Although nominal models have more parameters to interpret, this complexity is transparent when probabilities
are used for interpretation since software easily makes
the computations [28]. Meanwhile, multinomial logistic
regression has been used in previous studies for analysing associations between alcohol consumption and influencing factors among university students in different
samples [29–32]. Our data met all assumptions for
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conducting multinomial regression. We merged the data
of two surveys into one dataset for analyses. For identifying associations between alcohol consumption frequency,
problem drinking and associated factors, we used simple
multinomial and simple binary logistic regression, respectively. Finally we included gender, age and all variables that
were statistically significantly associated with alcohol consumption frequency and problem drinking in simple
regression into multivariable regression to assess adjusted
associations of alcohol consumption and demographic,
socio-economic and lifestyle-related factors. In multinomial regression, in order to assess the associations
between alcohol consumption frequency and influencing
factors in China and Germany, respectively, and compare
potentially identical or different predictors of alcohol
consumption between the two countries, at the same time,
to avoid inclusion of extraneous variables (in the case of
multivariable regression, interaction terms of variable
“country” with every covariate in the model), we used the
“split file – comparing groups” function to run logistic
regression for the two subgroups (Chinese/German). The
analysis was performed with IBM SPSS statistics 21.

Results
General characteristics and alcohol consumption by
demo-social factors of the sample

The sample description is presented in Table 1. In
general, the German sample was older, with higher BMI
and more female students. In both countries, the majority of the students rated their general health as good.
Chinese students reported a higher rate of sufficient income and a lower rate of good quality of life than their
fellow German students. Alcohol consumption by demographic, socio-economic and lifestyle-related factors for
each country is presented in Table 2. Among the
German students, 20.3 % reported problem drinking.
Bivariable associations between alcohol consumption
frequency, problem drinking prevalence and
demographic, socio-economic and lifestyle-related factors

The associations between alcohol consumption and related factors included in the investigation are presented
in Table 3. High educational degree of the father and
doing more often physical activity was associated with
“At least once a week” alcohol consumption in both
Chinese and German students. Gender difference in
terms of males consuming more alcohol was only revealed in Germans. Having a partner was associated with
more alcohol consumption in the Chinese but less problem drinking among the Germans. Age was positively associated with alcohol consumption among Chinese but
negatively related to alcohol consumption frequency
among Germans. In German students, perceived stress
was positively related to problem drinking.
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Multivariable associations between alcohol consumption,
demographic, socio-economic and lifestyle-related factors

Table 4 presents the statistically significant associations
between alcohol consumption and demographic, socioeconomic and lifestyle-related factors in multivariable
logistic regressions. For both Chinese and Germans, having a father with high educational degree was positively
associated with “At least once a week” alcohol consumption, while having sufficient income and doing less than
once a week physical activity were negatively related to
drinking at this level. Age showed a positive association
with “At least once a week” drinking among the Chinese
but a negative association among the Germans. In
German students, problem drinking was associated with
being a male, performing at least three times a week
physical activity and experiencing higher level of perceived stress.

Discussion
Main findings of this study

Our study investigated alcohol consumption and factors
associated with it among 5159 university students in
China and Germany. We found that the German
students consumed more alcohol than the Chinese. Regarding factors associated with drinking, we found differences between the two subsamples, such as gender
difference in terms of males consuming more alcohol revealed only among the Germans, while a positive association between alcohol consumption, BMI and paying
less attention to nutrition was only found among the
Chinese. We also found common associated factors between the two countries, such as a positive association
between “At least once a week” alcohol use, doing at
least three times a week physical activity and having a
father with high educational degree. At the same time,
we identified difference of the association between the
same factor “age” and “At least once a week” drinking
between the two groups, i.e. a positive association in
Chinese and a negative association in Germans. Our
analyses show that perceived stress is related to problem
drinking, but not to occasional alcohol consumption.
What is already known on this topic

We found that perceived stress was not associated with
drinking at levels of once a week or less than once a
week but positively associated with problem drinking.
This is consistent with findings from previous studies
that drinking as a coping strategy predicted problem
drinking, not non-problem drinking [3, 10, 11]. Our
finding that high educational degree of the father was
associated with more alcohol consumption in both
Chinese and German students is in agreement with previous studies that drinking was related to social economic status (SES). Those with low SES are less likely to
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Table 1 Characteristics of the sample by country
Variables
Gender

Having a partner

Father’s education

Subjective general health

Income sufficiency

Nutrition importance

Grade importance

Physical activity

Perceived life quality

Alcohol consumption

Chinese (N = 1853)

Percent
German (N = 3306)

Chi-square
test p value

Male

52.1

47.3

0.001

Female

47.9

52.7

Yes

31.4

56.0

No

68.6

44.0

High

45.8

52.8

Low

54.2

47.2

Good

89.2

87.0

Poor

10.8

13.0

Sufficient

81.2

58.5

Insufficient

18.8

41.5

Important

89.3

91.8

Unimportant

10.7

8.2

Important

92.8

96.2

Unimportant

7.2

3.8

≥3 times a week

22.7

41.3

1–2 times a week

48.8

36.2

Less than once a week

28.5

22.5

Good

39.0

57.8

Poor

61.0

42.2

Never

50.4

9.8

Less than once a week

40.6

30.4

9.0

59.8

At least once a week

Median (quartile deviation)

<0.001

<0.001

0.025

<0.001

0.003

<0.001

<0.001

<0.001

<0.001

Mann-Whitney
U test p value

Age

21.0 (1.5)

23.0 (2.0)

<0.001

BMI

20.1 (1.6)

22.3 (1.9)

<0.001

drink alcohol [3, 7]. We found that more frequent physical activity was related to more alcohol use in both
Chinese and German students, and this lends support to
previous findings that sport was associated with social
drinking [10] and increased alcohol consumption may
serve as a strategy for coping with aversive social interactions [17]. Our findings of a positive association between drinking, BMI and paying less attention to
nutrition among Chinese were in agreement with previous studies conducted among Asian students [14, 15].
Despite their relatively low BMI, many university
students in China, Japan and Korea had a greater desire
to be thinner; they were very strict with drinking and
consumption of certain foods [14, 15].
What this study adds

We found relatively low alcohol use among Chinese
students compared to German students, and drinking
was positively associated with age among the Chinese

but negatively among the Germans. These findings may
be explained to a certain extent by the following: Firstly,
our Chinese sample was younger than their German
counterparts (21 vs. 23 years). According to a nationwide study conducted in 2007 among 159,117 subjects
aged 15 years and above in China, only 8.8 % of the
current drinkers had had their first alcoholic drink before 18 years and the peak alcohol consumption age of
this population was 45–59 years [21]. On the contrary,
the reported onset age of drinking among Europeans
was around 12 years, at 15–16 years many of them had
already binge drinking experience [7, 12]. The peak alcohol consumption age in European young people was
supposed to be 18–20 years, drinking decreased along
with years afterwards [8, 11]. Secondly, the varied culture and social norms in the two countries may play
roles in influencing students’ drinking behaviour. For example, the typical expression used in China for keeping
a social network is “let’s have a meal together to talk
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Table 2 Alcohol consumption by demo-social factors
Variables

Percent
Chinese
Never

Gender

German
Less than
once a
week

At least
once a
week

Never

Less than
once a
week

At least
once a
week

No problem
drinking

Problem
drinking

Male

49.3

42.4

8.3

7.2

20.2

72.6

70.3

29.7

Female

52.2

38.4

9.4

11.7

39.8

48.5

88.6

11.4

Having a
partner

Yes

42.3

47.4

10.3

9.8

32.3

57.9

81.9

18.1

No

54.5

37.6

7.9

9.4

28.0

62.6

77.4

22.6

Father’s
education

High

48.2

38.8

13.0

8.8

29.1

62.1

78.1

21.9

Low

53.3

42.1

4.6

10.6

32.0

57.4

82.2

17.8

Subjective
general
health

Good

51.3

39.9

8.8

9.3

30.3

60.4

80.2

19.8

Poor

44.3

45.3

10.4

13.0

30.4

56.6

76.0

24.0

Income
sufficiency

Sufficient

52.5

39.1

8.4

10.3

31.1

58.6

80.7

19.3

Insufficient

42.2

46.7

11.1

8.4

29.7

61.9

79.0

21.0

Nutrition
importance

Important

52.2

40.0

7.8

9.9

31.3

58.8

80.5

19.5

Unimportant

41.1

44.3

14.6

8.7

19.5

71.8

71.0

29.0

Grade
importance

Important

51.4

40.2

8.4

9.6

30.6

59.8

80.1

19.9

Unimportant

41.7

44.1

14.2

11.7

25.8

62.5

68.6

31.4

Perceived
life quality

Good

50.9

39.4

9.7

8.8

29.5

61.7

79.4

20.6

Poor

50.4

41.3

8.3

11.0

31.8

57.2

80.0

20.0

Physical
activity

≥3 times a week

42.6

44.4

13.0

8.3

28.5

63.2

76.0

24.0

1–2 times a week

52.5

40.0

7.5

9.2

31.2

59.6

82.0

18.0

54.6

39.0

6.4

13.2

32.8

54.0

83.1

16.9

Less than once a week

Median (quartile deviation)
Age

20.0 (1.5)

21.0 (2.0)

22.0 (2.0)

23.0 (2.0)

23.0 (2.0)

23.0 (1.5)

22.5 (2.0)

23.0 (2.0)

Perceived Stress Scale scoresa

25.0 (5.0)

24.0 (5.5)

25.0 (4.0)

9.0 (2.0)

9.0 (1.5)

8.0 (1.5)

8.0 (1.5)

9.0 (2.0)

BMI

19.9 (1.5)

20.3 (1.6)

21.0 (1.7)

22.4 (2.4)

21.9 (1.8)

22.5 (1.8)

22.1 (1.9)

23.0 (1.7)

a

Perceived stress scale scores range 0–56 for Chinese and 1–16 for German

about old times” [20], and in Germany, one may say
“let’s have a drink together to catch up with one another” for the similar purpose. According to WHO, the
yearly alcohol consumption per person in EU was higher
than that in China (8.6 vs. 4.8 l in 2001) [9]. Thirdly,
ethnic differences in drinking patterns were reported by
many studies among university students. For instance, in
a study conducted at a Canadian university, Li and
Rosenblood found that Caucasian students drank more
than Asians students [19]. Webb et al. reported that the
non-drinker rate was lower in white than non-white
among British students (6 vs. 58 %) [8]. Fourthly, the socalled Asian flush, may have impact on alcohol use.
Under normal circumstances, the human body first
breaks down alcohol by alcohol dehydrogenase (ADH)
into acetaldehyde, which is then converted by aldehyde
dehydrogenase (ALDH) into acetate. Goedde et al. reported that about 50 % of Japanese and Chinese are deficient in ALDH, and this deficiency was detected in

almost none of the Caucasoid and Negroid examined so
far [33]. Those with deficient ALDH respond to a mild
dose of ethanol with marked adverse reactions, such as
facial flushing, increase of heart rate, hot feeling in the
stomach, palpitations, tachycardia and muscle weakness
[34]. These responses are thought to discourage the use
and abuse of alcohol in the population. A study which
assessed the association of ALDH status with binge
drinking among 328 college students shows that having
an inactive ALDH was a protective factor for binge
drinking [18].
We found no gender difference in drinking among the
Chinese. On the one hand, it may be explained by the
findings of Bewick et al. that a gender difference was
only found in high-level drinkers not in low-level
drinkers [11], as only 9 % of the Chinese students
consumed alcohol above once per week level. On the
other hand, alcohol use differences were found in different regions in the general population in China [20]. As
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Table 3 Bivariable associations between alcohol consumption and demo-social factors: odds ratio (OR) and 95 % confidence interval
(95 % CI)
Variables

OR (95 % CI)
Chinese

German

“Less than once a
week” vs. “Never”a

“At least once a
week” vs. “Never”a

“Less than once a
week” vs. “Never”a

“At least once a
week” vs. “Never”a

“Problem drinking” vs.
“No problem drinking”a

Female vs. maleb

0.86 (0.70–1.04)

1.07 (0.77–1.51)

1.21 (0.92–1.58)

0.41*** (0.32–0.53)

0.30*** (0.25–0.37)

Having a partner,
yes vs. nob

1.63*** (1.31–2.01)

1.68** (1.17–2.41)

1.11 (0.86–1.44)

0.89 (0.70–1.13)

0.76** (0.64–0.91)

Father’s education,
high vs. lowb

1.02 (0.83–1.24)

3.12*** (2.13–4.56)

1.09 (0.84–1.41)

1.30* (1.02–1.66)

1.29** (1.08–1.54)

Subjective general
health, good vs. poorb

0.76 (0.56–1.04)

0.73 (0.44–1.23)

1.40 (0.99–1.98)

1.50* (1.09–2.07)

0.78 (0.61–1.00)

Income, sufficient vs.
insufficientb

0.67** (0.52–0.87)

0.61* (0.40–0.92)

0.85 (0.65–1.11)

0.77* (0.60–0.99)

0.90 (0.76–1.08)

Nutrition, important vs.
unimportantb

0.71* (0.51–0.99)

0.42*** (0.26–0.68)

1.41 (0.85–2.34)

0.72 (0.46–1.12)

0.59*** (0.45–0.78)

Grade, important vs.
unimportantb

0.74 (0.50–1.09)

0.48* (0.27–0.85)

1.44 (0.76–2.74)

1.16 (0.65–2.08)

0.54*** (0.36–0.81)

Perceived life quality,
good vs. poorb

0.95 (0.77–1.16)

1.16 (0.82–1.64)

1.17 (0.91–1.51)

1.36* (1.07–1.72)

1.04 (0.87–1.23)

Physical activity, less
than once a week vs.
at least three times
a weekb

0.84 (0.68–1.05)

0.85** (0.38–0.87)

0.73* (0.55–0.97)

0.58*** (0.45–0.76)

0.65*** (0.51–0.82)

Physical activity, 1–2
times a week vs. at least
three times a weekb

0.90 (0.74–1.09)

0.68* (0.48–0.96)

1.14 (0.87–1.49)

1.09 (0.85–1.40)

0.70*** (0.57–0.85)

Age

1.14*** (1.08–1.19)

1.33*** (1.23–1.45)

0.97* (0.94–0.99)

0.96** (0.93–0.99)

1.01 (0.99–1.04)

Perceived stress scale
scores

1.01 (0.99–1.02)

1.02 (0.99–1.04)

0.98 (0.93–1.03)

0.96 (0.92–1.01)

1.05** (1.02–1.09)

BMI

1.07*** (1,03–1.12)

1.15*** (1.09–1.23)

0.96* (0.92–0.99)

1.01 (0.97–1.04)

1.05*** (1.03–1.08)

Significance of Wald test: *p < 0.05; **p < 0.01; ***p < 0.001
a
Reference category of the dependent variables
b
Reference category of the independent variables

the two Chinese participating universities are elite
universities with the students enrolled from the whole
country, there might be some difference in drinking pattern between our subjects and students of provincial
universities that recruited mainly from local areas. For
example, a study conducted in Nanning, Guangxi
province, China, reported a gender difference [35]. In
our study, the high rate (66 %) of only-children among
the Chinese sample may also influence these results. According to Katz and Boswell, the gender gap was found
reduced among only-children as compared to non-only
children, i.e. with only-child girls behaving more like
boys [36].
In China, alcohol consumption among university
students seemed to be increasing in recent years. A
study conducted in 2013 among 1279 participants from
six universities in China shows that 43.3 % students were
regular drinkers (at least once a week), 36.7 % were occasional drinkers (less than once a week) and males were
more likely to be a regular drinker compared with

females [32]. It has been reported that among the
Chinese students studying in the USA, those who were
more socially affiliated with American culture were more
likely to be regular drinkers [37]. While among the
Chinese students in China, those who had western cultural orientation were more likely to be a regular drinker
compared with those who had traditional Chinese orientation [32]. Due to the ALDH deficiency, in general,
problem drinking has more potential harm for the
Chinese students compared with their fellow European
students. It is of importance to observe the drinking patterns of Chinese students studying in Germany in longitudinal studies in the future.
In Germany, problem drinking appeared to be growing
in the last decade. Based on the Federal Centre for
Health Education [38], the recent 30-day prevalence of
alcohol consumption among young adults (18 to 25 years
old) was 81.9 %, 39.8 % of them consumed alcohol regularly, and the 30-day prevalence of binge drinking (a
drinking occasion that includes consumption of at least
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Table 4 Multivariable regression: odds ratio (OR) and 95 % confidence interval (95 % CI) for alcohol consumption
Variables

OR

95 % CI

1.47**

1.16–1.85

Income, sufficient vs. insufficient

0.72*

0.54–0.96

Physical activity, less than once a week vs. at least three times a weekc

0.55***

0.40–0.75

Physical activity, 1–2 times a week vs. at least three times a week

0.70*

0.54–0.93

Age

1.12***

1.06–1.18

BMI

1.09***

1.04–1.13

Father’s education, high vs. lowc

4.25***

2.67–6.78

Income, sufficient vs. insufficientc

0.49**

0.29–0.82

Nutrition, important vs. unimportant

0.49*

0.27–0.89

Physical activity, less than once a week vs. at least three times a weekc

0.27***

0.15–0.48

Physical activity, 1–2 times a week vs. at least three times a week

0.43***

0.27–0.69

Age

1.33***

1.21–1.46

BMI

1.09*

1.02–1.18

0.74*

0.56–0.99

Female vs. malec

0.40***

0.30–0.53

Father’s education, high vs. lowc

1.32*

1.01–1.72

Income, sufficient vs. insufficient

0.67**

0.51–0.88

Physical activity, less than once a week vs. at least three times a weekc

0.69*

0.49–0.96

Age

0.97*

0.94–0.99

Female vs. malec

0.32***

0.26–0.40

Father’s education, high vs. lowc

1.32**

1.09–1.60

Physical activity, less than once a week vs. at least three times a week

0.73*

0.56–0.95

Perceived stress scale scores

1.08***

1.04–1.13

“Less than once a week” vs. “Never”a (Chineseb)
Having a partner, yes vs. noc
c

c

“At least once a week” vs. “Never”a (Chineseb)

c

c

“Less than once a week” vs. “Never”a (Germand)
Income, sufficient vs. insufficientc
“At least once a week” vs. “Never”a (Germand)

c

“Problem drinking” vs. “No problem drinking”a (Germane)

c

Significance of Wald test: *p < 0.05; **p < 0.01; ***p < 0.001
a
Reference category of the dependent variables
b
Nagelkerke R2 = 0.13 (df = 24, N = 1571, p < 0.001)
c
Reference category of the independent variables
d
Nagelkerke R2 = 0.09 (df = 24, N = 2954, p < 0.001)
e
Nagelkerke R2 = 0.10 (df = 10, N = 2907, p < 0.001)

60 g of alcohol) was found to be 41.9 % in 2011. With
regard to regular alcohol consumption and binge drinking, the share of male participants was almost double to
those of their corresponding female counterparts [38].
The number of young people who were to be treated in
hospital for their acute alcohol poisoning increased between 2000 and 2008 by 170 % [39].
Meanwhile, it is noteworthy that many studies strongly
suggest that alcohol consumption behaviour can be
better understood by a social/cultural rather than a biomedical approach [19, 40]. A study among Canadian
university students found that in both Caucasian and
Chinese ethnic groups, social norms rather than physical
symptoms were a significant predictor of alcohol

consumption patterns [19]. In a study conducted in the
USA, Johnson et al. also reported that China-born
Chinese (migrants) consumed much less alcohol
compared with America-born Chinese (Americans of
Chinese descent) [40].
In recent years, overestimations of peer alcohol use and
associations with higher rates of personal use have been
demonstrated among European university students [41, 42].
Social norms approach in the case of alcohol consumption
may consist of surveying a student population to identify
the actual and perceived rates of alcohol consumption, then
presenting this information back to the student population
through mass media campaigns and a variety of peer
education activities [43]. This approach has been found to
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be an effective method of reducing alcohol intake and alcohol use-related harm on college campuses [1, 44].
According to a European collaborative project aimed
at assessing the potential of the social norms approach
to reduce alcohol and other drug use among university
students (N = 4392) in seven countries including
Germany, 28 % of male and 49 % of females overestimated the number of drinks per day among their fellow
students of the same sex [43]. This suggests that social
norms feedback would be useful in correcting the inaccurate perceptions of normative alcohol use in a substantial number of students.
Limitations of this study

Although a representative sample of students was sought
at the universities by selecting courses that represented
the different departments/faculties, due to organizational
difficulties and variation in response rates, students of
health sciences were overrepresented in the final sample
in both countries. Therefore, even with the big sample
and good response rates, our sample remains a convenience sample, and generalizations of the findings should
be made with caution. On the other hand, it was beyond
the researchers’ capacity to select a representative sample of university students in two countries, especially for
a huge country like China that reveals remarkable economic and developmental differences among regions.
Nevertheless, convenience samples are not uncommon
in student surveys, e.g. in Europe [45], in the USA [46]
or in Australia [47]. As data were self-reported, they
may be subject to sources of error, e.g. recall bias and
social desirability. Students were recruited during lectures; hence, those who were absent in the class during
data collection were not included in the survey. This
may have affected the results since absence from lectures
might be due to alcohol consumption. Due to the different data collection periods in the two countries, a period
effect cannot be excluded. Since different perceived
stress scales were applied (PSS-14 in China, PSS-4 in
Germany), a direct score comparison of perceived stress
between the two countries was not possible. Using regression in separate groups can result in loss of statistical power; moreover, when the sample size for one
group is larger than that for the other, it may be possible
that a variable shows a significant effect in one group
and an insignificant effect in the other, while the difference in effects between the groups may not be actually
statistically significant [48]. Since in our study the
German subsample is bigger than the Chinese, the statistically significant difference in associations between the
two groups should be interpreted in relation to potential
methodological limitations. On the other hand, interaction terms may make the odds ratio interpretation
more challenging besides the fact that including many
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interaction terms in the complete sample regression
model can also lead to loss of statistical power [48].
Additionally, in the case of a qualitative interaction, i.e.
both positive and negative subgroup-specific effects, the
overall effect may be close to zero and hence an overall
effect may not be demonstrated in the whole sample (in
our analyses, the example of the age effect on alcohol
consumption frequency—a positive association among
the Chinese and a negative association among the
Germans; in the whole sample model, no statistical significance between the two variables revealed) [49]. Finally, in a cross-sectional survey, the findings are
associations not causations, for instance, it is possible
that more drinking is the cause of insufficient income or
insufficient income could cause alcohol consumption.

Conclusions
Despite some limitations, our results provide information for country-specific preventive strategies against
drinking in China and Germany. For example, it is important for Chinese universities to provide educational
awareness programmes of alcohol use and abuse, since
most Chinese students reach the onset age of drinking
when they enter university. For the German side, our results imply that alcohol prevention should start before
students enter university, as it has been reported that
earlier onset age of drinking also predicts heavy drinking
in later life [12, 50]. It may be sensible to add the
Chinese norm of social network maintenance through
having meals rather than drinking together to reduce alcohol consumption among German adolescents and
youth in the social norms approach in alcohol reduction.
The social norms approach does not put moral pressure
on students who decide to use alcohol but rather informs them about the predominant lifestyle choices in
their own community. Since the data used in this
process are obtained from the students’ own community,
it may avoid conflict with the wish for autonomy in
decision-making among students but helps them to facilitate ownership [43].
Abbreviations
95 % CI, 95 % confidence interval; ADH, alcohol dehydrogenase; ALDH,
aldehyde dehydrogenase; BMI, body mass index; BZgA, Federal Centre for
Health Education; NRW, North Rhine-Westphalia; OR, odds ratio; PKU, Peking
University; PSS, Perceived Stress Scale; SYSU, Sun Yat-sen University
Acknowledgements
We thank the following universities for participating the multicenter survey:
RWTH Aachen University, Bielefeld University of Applied Sciences, Bielefeld
University, Bochum University of Applied Sciences, Ruhr University of
Bochum, University of Bonn, University of Dortmund, University of DuisburgEssen, University of Düsseldorf, German Sport University Cologne, Cologne
University of Applied Sciences, Münster University of Applied Sciences,
University of Münster, University of Paderborn, University of Siegen and
University of Wuppertal in Germany, as well as Sun Yat-sen University and
Peking University in China.

Chu et al. Journal of Health, Population and Nutrition (2016) 35:25

Funding
We acknowledge support of the publication fee by Deutsche
Forschungsgemeinschaft and the Open Access Publication Funds of Bielefeld
University.
We acknowledge that the German study was supported by the statutory
insurance company Techniker Krankenkasse and the statutory accidence
insurance fund of North Rhine-Westphalia (Unfallkasse NRW) and Bielefeld
University. None of the sponsors took any role in the interpretation of the
data, writing of the manuscript and the decision-making about publishing.
Availability of data and materials
The research data used are available in our institutional repository
PUB—Publications at Bielefeld University: http://doi.org/10.4119/unibi/
2904516.
Authors’ contributions
AK and JJC conceived and designed the questionnaires. JJC and HJJ
administered the questionnaires. JJC and MHK analysed the data. JJC, MHK,
HJJ and AK all wrote the paper together. All authors read and approved the
final manuscript.
Competing interests
The authors declare that they have no competing interests.
Ethics approval and consent to participate
In the two countries, all universities involved gave permission to conduct the
survey. An ethical approval for the study was obtained from the Institutional
Review Boards of Peking University (Reference No. IRB 00001052-10082). The
students were asked to complete the survey questionnaires at the end of
lectures in the lecture rooms. They were informed in writing that participation was voluntary and anonymous; they agreed to participate by completing and returning the questionnaire.
Author details
1
Department of Public Health Medicine, School of Public Health, Bielefeld
University, Universitaetsstr. 25, Bielefeld 33615, Germany. 2Department of
Public Health, College of Applied Medical Sciences, King Faisal University,
Hofuf, Saudi Arabia.
Received: 22 December 2015 Accepted: 4 August 2016

References
1. Bewick BM, Trusler K, Mulhern B, Barkham M, Hill AJ. The feasibility and
effectiveness of a web-based personalised feedback and social norms
alcohol intervention in UK university students: a randomised control trial.
Addict Behav. 2008;33(9):1192–8.
2. Brandão YST, Correia DS, de Farias MSJA, Antunes TMT, da Silva LA. The
prevalence of alcohol consumption among the students newly enrolled at
a public university. J pharm bioallied sci. 2011;3(3):345.
3. Karam E, Kypri K, Salamoun M. Alcohol use among college students: an
international perspective. Curr Opin Psychiatry. 2007;20(3):213–21.
4. Ewing JA. Detecting alcoholism: the CAGE questionnaire. JAMA.
1984;252(14):1905–7.
5. Kim JH, Chan KW, Chow JK, Fung KP, Fong BY, Cheuk KK, Griffiths SM.
University binge drinking patterns and changes in patterns of alcohol
consumption among Chinese undergraduates in a Hong Kong university.
J Am Coll Health. 2009;58(3):255–65.
6. Gill JS. Reported levels of alcohol consumption and binge drinking within
the UK undergraduate student population over the last 25 years. Alcohol
Alcohol. 2002;37(2):109–20.
7. Baumberg B, Anderson P. Alcohol in Europe: a public health perspective.
London: Institute of alcohol studies; 2006.
8. Webb E, Ashton CH, Kelly P, Kamali F. Alcohol and drug use in UK university
students. Lancet. 1996;348(9032):922–5.
9. WHO (World Health Organization). A summary of global status reports on
alcohol. Geneva: WHO; 2001.
10. Williams A, Clark D. Alcohol consumption in university students: the role of
reasons for drinking, coping strategies, expectancies, and personality traits.
Addict Behav. 1998;23(3):371–8.

Page 10 of 11

11. Bewick BM, Mulhern B, Barkham M, Trusler K, Hill AJ, Stiles WB. Changes in
undergraduate student alcohol consumption as they progress through
university. BMC Public Health. 2008;8(1):163.
12. Newbury-Birch D, White M, Kamali F. Factors influencing alcohol and illicit drug
use amongst medical students. Drug Alcohol Depend. 2000;59(2):125–30.
13. Steptoe A, Wardle J, Pollard TM, Canaan L, Davies GJ. Stress, social support
and health-related behavior: a study of smoking, alcohol consumption and
physical exercise. J Psychosom Res. 1996;41(2):171–80.
14. Amamoto R, Dozono M, Toyama K. The relationship between dietary life
and indefinite complaint in female nutrition department students. Seinan Jo
Gakuin Bull. 2004;3:75–85.
15. Xie B, Chou CP, Spruijt-Metz D, Reynolds K, Clark F, Palmer PH, et al. Weight
perception and weight-related sociocultural and behavioral factors in
Chinese adolescents. Prev Med. 2006;42(3):229–34.
16. Murphy JG, Hoyme CK, Colby SM, Borsari B. Alcohol consumption, alcoholrelated problems, and quality of life among college students. J Coll Stud
Dev. 2006;47(1):110–21.
17. Collins RL, Parks GA, Marlatt GA. Social determinants of alcohol
consumption: the effects of social interaction and model status on the selfadministration of alcohol. J Consult Clin Psychol. 1985;53(2):189.
18. Luczak SE, Wall TL, Shea SH, Byun SM, Carr LG. Binge drinking in Chinese,
Korean, and White college students: genetic and ethnic group differences.
Psychol Addict Behav. 2001;15(4):306.
19. Li HZ, Rosenblood L. Exploring factors influencing alcohol consumption
patterns among Chinese and Caucasians. J Stud Alcohol. 1994;55(4):427–33.
20. Cochrane J, Chen H, Conigrave KM, Hao W. Alcohol use in China. Alcohol
Alcohol. 2003;38(6):537–42.
21. Ma GS, Zhu DH, Hu XQ, Luan DC, Kong LZ, Yang XG. The drinking practice
of people in China. Acta Nutrimenta Sinica. 2005;27(5):362–5.
22. DAAD and HIS-HF. Facts and figures on the International Nature of Studies
and Research in Germany. Focus: Chinese students at German universities.
Wissenschaft weltoffen 2012;54–55.
23. Al-Omari WM, Al-Omiri MK. Dental anxiety among university students and
its correlation with their field of study. J Appl Oral Sci. 2009;17(3):199–203.
24. Bayram N, Bilgel N. The prevalence and socio-demographic correlations of
depression, anxiety and stress among a group of university students. Soc
Psychiatry Psychiatr Epidemiol. 2008;43(8):667–72.
25. O’Brien CP. The CAGE questionnaire for detection of alcoholism. JAMA.
2008;300(17):2054–6.
26. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress.
J Health Soc Behav. 1983;24(4):385–96.
27. Williams R. Generalized ordered logit/partial proportional odds models for
ordinal dependent variables. Stata J. 2006;6(1):58.
28. Long JS. Regression models for nominal and ordinal outcomes. Regression
Models. 2012;29:8–9.
29. Tucker M, Harris GE. Alcohol use among university students: considering a
positive deviance approach. Journal of health psychology. 2015;29;
1359105314568577. http://hpq.sagepub.com/content/early/2015/01/29/
1359105314568577.full#sec-6.
30. Hoeppner BB, Barnett NP, Jackson KM, Colby SM, Kahler CW, Monti PM, Read J,
Tevyaw T, Wood M, Corriveau D, Fingeret A. Daily college student drinking
patterns across the first year of college. J Stud Alcohol Drugs. 2012;73(4):613–24.
31. Scholz A, Navarrete-Muñoz EM, de la Hera MG, Gimenez-Monzo D,
Gonzalez-Palacios S, Valera-Gran D, Torres-Collado L, Vioque J. Alcohol
consumption and Mediterranean diet adherence among health science
students in Spain: the DiSA-UMH Study. Gac Sanit. 2016;30(2):126–32.
32. Tang H, Cai W, Wang H, Zhang Q, Qian L, Shell DF, Newman IM, Yin P. The
association between cultural orientation and drinking behaviors among
university students in Wuhan, China. PLoS One. 2013;8(1):e54796.
33. Goedde HW, Agarwal DP, Fritze G, Meier-Tackmann D, Singh S, Beckmann
G, et al. Distribution of ADH2 and ALDH2 genotypes in different
populations. Hum Genet. 1992;88(3):344–6.
34. Wolff PH. Ethnic differences in alcohol sensitivity. Science. 1972;175:449–50.
35. Lu ZP, Engs RC, Hanson DJ. Research note: the drinking behaviors of a
sample of university students in Nanning, Guangxi Province, People’s
Republic of China. Subst use misuse. 1997;32(4):495–506.
36. Katz PA, Boswell SL. Sex-role development and the one-child family. In: Falbo
T, editor. The single child family. New York: Guilford Press; 1984. p. 63–116.
37. Cai S. Acculturation and alcohol drinking behavior among Chinese international
university students in the midwest. 2015;54–55. Available at accessed 4 Jul: http://
digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1258&context=cehsdiss

Chu et al. Journal of Health, Population and Nutrition (2016) 35:25

Page 11 of 11

38. The Federal Centre for Health Education (BZgA). Die Drogenaffinität
Jugendlicher in der Bundesrepublik Deutschland 2011. Der Konsum von
Alkohol, Tabak und illegalen Drogen: aktuelle Verbreitung und Trends [The
consumption of alcohol, tobacco and illegal drugs: current distribution and
trends]. Köln: Bundeszentrale für gesundheitliche Aufklärung; 2012
39. The Federal Statistical Office (Destatis). Tiefgegliederte Diagnosedaten der
Krankenhauspatientinnen und –patienten der Jahre 2000 bis 2008 [Deep
Indented diagnostic data of the hospital patients between 2000 and 2008].
2009. Available at accessed 4 Jul: http://www.dhs.de/fileadmin/user_upload/
pdf/Factsheets_Archiv/100318_Factsheet_BINGE-DRINKING_DIN.pdf
40. Johnson RC, Nagoshi CT, Schwitters SY, Bowman KS, Abern FM, Wilson JR.
Further investigation of racial/ethnic differences in flushing in response to
alcohol. Behav Genet. 1984;14:171–8.
41. Franca LR, Dautzenberg B, Reynaud M. Heavy episodic drinking and alcohol
consumption in French colleges: the role of perceived social norms. Alcohol
Clin Exp Res. 2010;34:164–74.
42. McAlaney J, McMahon J. Normative beliefs misperceptions and heavy episodic
drinking in a British student sample. J Stud Alcohol Drugs. 2007;68:385–92.
43. Stock C, Mcalaney J, Pischke C, Vriesacker B, Van Hal G, Akvardar Y, Orosova
O, Kalina O, Guillen-Grima F, Bewick BM. Student estimations of peer alcohol
consumption: links between the social norms approach and the health
promoting university concept. Scand j public health. 2014;42(15 suppl):52–9.
44. Turner J, Perkins HW, Bauerle J. Declining negative consequences related to
alcohol misuse among students exposed to a social norms marketing
intervention on a college campus. J Am Coll Heal. 2008;57(1):85–94.
45. El Ansari W, Stock C. Is the health and wellbeing of university students
associated with their academic performance? Cross sectional findings from
the United Kingdom. Int J Environ Res Public Health. 2010;7(2):509–27.
46. Wood PK, Sher KJ, Bartholow BD. Alcohol use disorders and cognitive
abilities in young adulthood: a prospective study. J Consult Clin Psychol.
2002;70(4):897.
47. Hsieh PL. Factors influencing students’ decisions to choose healthy or
unhealthy snacks at the University of Newcastle, Australia. J Nurs Res.
2004;12(2):83–91.
48. Williams R. Interaction effects and group comparisons. Feb 20, 2015;14.
Available at accessed 20 Jul: https://www3.nd.edu/~rwilliam/stats2/l51.pdf
49. ISQR (International School of Quantitative Research of University Freiburg).
Effect modification and interactions. 2010;260. Available at accessed 20 Jul:
https://www.isqr.uni-freiburg.de/interaction.pdf
50. Kraus L, Bloomfield K, Augustin R, Reese A. Prevalence of alcohol use and
the association between onset of use and alcohol‐related problems in a
general population sample in Germany. Addiction. 2000;95(9):1389–401.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

