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Objective: Adolescents’ alcohol consumption has lifetime adverse physical and mental
health effects. Family environment factors have a significant influence in shaping
adolescents’ beliefs and habits. We conducted the multicenter cross-sectional study
aiming to investigate the association between family environment factors and adolescent
drinking behavior in China.

Methods: The study investigated 27,762 middle school students from Beijing,
Shanghai, Guangzhou, Jinan, Chengdu, and Harbin. A logistic regression model was
used to explore the association between family environmental factors and adolescent
drinking behavior. Participants were asked to self-report previous experiences of drinking
and getting drunk to access their drinking status. Factors of family environment related to
alcohol consumption included: parents’ educational level, family economic status, family
composition, the number of times parents drank alcohol in the past 30 days, and parents’
attitudes toward their drinking behavior. The logistic regression model was used to adjust
the demographic confounders, including gender, age, city, location, and smoking status,
and to explore the association between family environmental factors and adolescent
alcohol drinking behaviors.

Results: Compared with students whose parents prohibited drinking, students
who were approved drinking were more likely to drink in this year (OR =
16.544, 95%CI:15.265-17.929, P < 0.007; Full adjustment: OR = 13.111, 95% Cl:
12.031-14.288, P < 0.001), drink in this month (OR = 7.791, 95% ClI: 7.077-8.565, P <
0.007; Full adjustment: OR = 6.070, 95% ClI: 5.439-6.641, P < 0.007). In addition, Low
family economic status, not living with the mother, parents’ ambivalent attitudes toward
their children’s drinking and parental drinking were risk factors for drinking among middle
school students.
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Conclusion: The family environment, especially parents’ attitudes, is associated with
students’ drinking and drunken behavior. Mobilizing the power of parents may play a
positive role in the effective prevention and control of adolescent drinking.

Keywords: family environment, alcohol drinking (MeSH), family, adolescent, underage drinking

INTRODUCTION

Alcohol is harmful to people’s health. Worldwide, alcohol
consumption is responsible for nearly three million deaths
in a year. Alcohol is a significant risk factor for premature
death and disability in people aged 15-49. Meanwhile,
alcohol has toxic effects on the central nervous system,
digestive system, and cardiovascular system, and acts as
an immunosuppressant to increasethe risk of infectious
diseases (1).

For adolescents, alcohol use could lead to long-term health
consequences. Adolescents are at an important stage of growth
and development; and this stage has an important impact
on the development of the brain’s structure and function.
Alcohol intake can cause changes in the brain, causing impaired
neurodevelopment, affecting cognitive and behavioral functions,
and resulting in the decline of academic performance and
frequent injury events (2). Adolescent alcohol consumption
impairs physical and mental health during adolescence and
throughout lifetime (3, 4). A global study showed that alcohol
(7% of Disability-adjusted life years) was one of the significant
risk factors affecting people’s (age from 10 to 24) health (5).
This findings suggest public health strategies should focus
on children and adolescents and prioritize adolescent limiting
alcohol consumption (6).

Alcohol is prevalent among teenagers all over the world,
including Chinese teenagers. WHO(World Health Organization)
reported that 43.0% of people over 15 years old worldwide are
drinking, and 12.5% have been drinking before (1). According
to a cross-sectional survey conducted in southern China, the
current alcohol consumption rate among 9-21 years old is 7.3%
(7). A 2005 survey of youth risk behaviors in 18 provinces and
cities in China showed that about 51.1% of young people in
grades 7 to 12 had used alcohol before (8). A study in the
United States showed that 78.2% of teenagers drink alcohol in
late adolescence. And the rate of drinking is increasing year by
year (9). It is of great importance to pay attention to adolescents’
drinking behavior, to understand the factors affecting adolescent
drinking, and to control them for improving the health of the
adolescent (6).

It has been proved that the food environment can affect
adolescents” eating behaviors, such as fruit and vegetable intake,
calorie intake, fat intake, and water drinking behavior (10-
14). Some studies have also attempted to explore the influence
of family environment on adolescent drinking behavior (15,
16). Family composition (17, 18), family economic status (19),
parents’ educational level (20), drinking behavior (21-24), and
parents’ attitude (19) toward their children were all mentioned
(25). However, the results were inconsistent across different

studies. Moreover, variables related to the family environment are
not sufficient in studies.

Current research evidence is insufficient to show the
relationship between family environment and adolescent
drinking behavior in China. This study attempted to investigate
the association between family environment and adolescent
drinking behavior in China.

METHODS AND MATERIALS

Participants

The study was performed in middle school students in China.
We carried out a cross-sectional survey in Beijing, Shanghai,
and Guangzhou in 2013 and completed the survey in Jinan,
Chengdu, and Harbin with the same process in 2014. This
study used a multi-stage stratified cluster sampling method to
select 4-6 urban districts in each city based on administrative
division, geographical location, and class size. Middle and high
schools (including ordinary high schools and vocational schools)
were selected from the selected urban districts. There were
three grades in both middle and high schools in China. If it
were impossible to investigate the third-grade class due to the
college entrance examination or internship, we would select
one more second-grade class from the school for investigation.
Participants completed a voluntary and anonymous self-
management questionnaire during class. Subjects were informed
of the purpose of the study and will have the right to refuse
to participate. Students who complete the questionnaire will be
rewarded with gifts.

Ethics Statement

The Ethics Committee of the National Institute for Nutrition and
Food Safety, Chinese Center for Disease Control and Prevention,
approved the study. The ethical approval number is 2013-19. All
investigations were conducted with the informed consent of all
participating students, guardians, and school units.

Demographic Characteristics

Demographic  characteristics measured with a
questionnaire. Participants reported their gender, age, cities, and
location. The general information questionnaire was used to
collect basic demographic information, including gender, age,
city, location, and whether the study subjects smoked. Locations
were divided into urban and suburban areas.

were

Assessment of Alcohol Drinking Behaviors
According to the Youth Risk Behavior Survey (YRBS)
questionnaire and Global School-based Student Health Survey
(GSHS) of WHO, the questionnaire of Drinking Behavior of
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Middle School Students used in this survey was determined
through the discussion of experts of the project team. The
subjects were asked to fill in the questionnaire according to their
actual situation. A detailed analysis of drinking behavior will be
carried out separately. In this study, only the following indicators
were included: “whether you ever consumed alcohol,” “whether
you consumed alcohol within a year, “whether you consumed
alcohol within a month,” and “whether you were ever drunk.”
The outcome variables were all binary variables, divided into “yes
and no. The questionaires used in this survey was determined
through the discussion of experts of the project team. The
subjects were asked to fill in the questionnaire according to their
actual situation. A detailed analysis of drinking behavior will be
carried out separately. In this study, only the following indicators
were included: “have you ever consumed alcohol,” “have you
consumed alcohol within a year,; “have you consumed alcohol
within a month,” and “have you ever being drunk.” The outcome

variables were all binary variables, divided into “yes” and “no.”

Family Environment Related to Drinking

In this study, family environment variables associated with
alcohol consumption included: family economic status, father’s
education level, mother’s education level, and cohabitants. In
addition, the times of parents’ drinking behaviors and attitudes
toward student alcohol consumption were also taken into
consideration. We used the family affluence scale (FAS) to
measure family economic status described in our previous study
(26). Cohabitants fall into four categories: living with both
parents, living only with their father, living only with their
mother, and living with others. Parents’ education level was
divided into three categories, high school and lower, college, and
graduate school. The number of times parents drank alcohol was
defined as never, 1-4 times a month, or more than 4 times a
month. The scale measuring parental attitudes favorable toward
drinking includes three options, including “forbid” (0), “agree”
(1) and “not sure” (2).

Statistics

We used SAS 9.4 and SPSS 25 for data cleaning and analysis. For
questions with logical errors, according to the cleaning principle
of CDC in the YRBSS survey, only the questions with logical
errors were set as missing, but the whole record of the investigator
was not deleted, and the result analysis of other questions was
not affected. Logistic regression analysis was used to analyze
the relationship between family environment and adolescent
drinking behavior. We set drinking behavior as a dependent
variable. We included variables related to family environment,
including family economic status, father’s education level,
mother’s education level, cohabitant, parents’” alcohol behaviors,
and attitudes. Confounders were determined by literature review
and expert discussion, including demographic characteristics
and smoking status (27). In Model 2, we adjusted common
counfounders of alcohol drinking, including age, gender and
smoking. The study included data from 6 different cities. The
drinking habits themselves from these regions can be profoundly
different, so we also adjusted city and location in this model.

TABLE 1 | The demographic information of participants.

N %

Gender

Male 13417 48.3

Female 14345 51.7
Age

12~14 10234 36.9

16~17 14516 52.3

18~20 3012 10.8
City

Beijing 3782 13.6

Shanghai 3142 11.3

Guangzhou 5241 18.9

Jinan 4889 17.6

Chengdu 5363 19.3

Harbin 5345 19.3
Location

Center 14375 51.8

Suburb 13387 48.2
Total 27762 100.0

The adjusted model was named Model 2. The difference was
statistically significant at P < 0.05.

Quality Control

Before the survey, all investigators were provided with a standard
training manual and a workshop to explain the survey. The
investigators were made up of medical workers with experience
in epidemiological investigations, educators, and staff from local
Disease Control and Prevention centers. The questionnaire
results were filled in by students using an answer sheet that could
be scanned by an automatic laser card reader. After scanning, two
people check the data and finally save the data in excel form.

RESULTS

Demographic Information

The total number of participants was 27,762, including 13,417
males (48.3%) and 14,345 females (51.7%). The age distribution
of subjects ranged from 12 to 20 years [M (IQR) = 15.00 (3)]. The
subjects from Beijing, Shanghai, Guangzhou, Jinan, and Chengdu
were 3,782, 3,142, 5,241, 4,889, 5,363, and 5,345. Accounting
for 13.6%, 11.3%, 18.9%, 17.6%, 19.3% and 19.3%, respectively.
14,375 (51.8%) of the subjects came from urban areas and 13,387
(48.2%) from suburban areas. The general characters of this study
participants are shown in Table 1.

Alcohol Drinking Behavior

The results show that 15,723 students (56.6%) had drunk alcohol
before; 10,925 students had drunk alcohol in the past year,
accounting for 44.8%; 6107 students had drunk alcohol in the
past month, accounting for 23.3%. Four thousand nine hundered
fivety students had been drunk, accounting for 19.3%. Among
the respondents, 61.4% of male and 52.2% of female ever
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drank alcohol. Over the past year, 51.8% of men and 38.1%
of women ever drank alcohol. 29.0% of men and 18.1% of
women ever drank alcohol over the past month. And 23.6%
of men and 15.3% of women ever been drunk. There were
statistically significant differences in alcohol-related behaviors
among subjects of different genders (P < 0.05). Among the
subjects aged 12 to 14, 15 to 17, and 18 to 20, the drinking
rates were 32.8%, 62.9%, and 73.2%, respectively. The proportion
of those who had drunk in the past year was 30.6%, 51.5%,
and 61.6%, respectively. The proportion of people used alcohol
in past month was 16.0%, 26.8%, and 31.8%. The rates of
previous drunkenness were 9.6%, 23.3%, and 33.7%, respectively.
There were statistically significant differences in alcohol-related
behaviors among subjects of different ages (P < 0.05). In Beijing,
Chengdu, Guangzhou, Harbin, Jinan, and Shanghai, those who
drank alcohol were 50.8%, 64.2%, 66.6%, 49.6%, 52.9%, and
51.9%, respectively. The proportion of people who had drunk
alcohol in the past year was 37.3%, 50.2%, 54.1%, 39.8%, 41.8%,
and 42.2%, respectively. The proportion of people who had drunk
alcohol in the past month was 24.8%, 23.9%, 26.5%, 19.7%, 23.4%,
and 21.2% and the proportion of people who had been drunk
was 19.1%, 23.4%, 21.1%, 18.8%, 16.2%, and 15.1%, respectively.
There was a significant difference in the rate of alcohol drinking-
related behaviors among the subjects in different cities (P <
0.05). In urban and suburban areas, the proportion of people who
had drunk alcohol ever was 57.7% and 55.4%, the proportion of
people who had drunk alcohol in the past year was 46.0% and
43.5%, the proportion of people who had drunk alcohol in the
past month was 24.7% and 21.8%, and the proportion of people
who had drunk alcohol in the past month was 18.4% and 20.2%,
respectively. There were statistically significant differences in
alcohol-related behaviors between urban and suburban subjects
(P < 0.05). Participates’ alcohol drinking behaviors are shown in
Table 2.

Family Environment

Table 3 shows the family environment related to drinking among
the subjects. Most of the subjects’ parents had a secondary school
education or below. Most of the subjects lived with their parents.
77.1% of the study subjects reported that their fathers did not
drink alcohol, and 78.9% reported that their mothers did not
drink alcohol. Parents who forbid, support, and unsure about
their children’s drinking accounted for 39.9%, 47.3%, and 12.7%,
respectively.

The Association Between Family
Environment and Adolescent Drinking

Behavior

The results demonstrate that family environment was closely
related to adolescent drinking behavior. The association between
family environment and adolescent drinking behavior is shown
in Table 4. Subjects whose parents supported their drinking were
more likely to drink alcohol (ever consumed alcohol (OR, odds
ratio= 15.069, 95% CI, confidence interval:13.998-16.222, P <
0.001; Full adjustment: OR = 12.741, 95% CI: 11.772-13.789,
P < 0.001), consumed alcohol in this year (OR = 16.544, 95%

TABLE 2 | Participates’ alcohol drinking behaviors.

Ever Consumed Consumed Ever
consumed alcohol alcohol drunk
alcohol within a year within a
month
Gender
Male 61.4% 51.8% 29.0% 23.6%
Female 52.2% 38.1% 18.1% 15.3%
Age
12~14 32.8% 30.6% 16.0% 9.6%
15~17 62.9% 51.5% 26.8% 23.2%
18~20 73.2% 61.6% 31.8% 33.7%
City
Beijing 50.8% 37.3% 24.8% 19.1%
Shanghai 64.2% 50.2% 23.9% 23.4%
Guangzhou 66.6% 54.1% 26.5% 21.1%
Jinan 49.6% 39.8% 19.7% 18.8%
Chengdu 52.9% 41.8% 23.4% 16.2%
Harbin 51.9% 42.2% 21.2% 15.1%
Location
Center 57.7% 46.0% 24.7% 18.4%
Suburb 55.4% 43.5% 21.8% 20.2%
Total 56.6% 44.8% 23.3% 19.3%

CI:15.265-17.929, P < 0.001; Full adjustment: OR = 13.111, 95%
CI: 12.031-14.288, P < 0.001), consumed alcohol in this month
[OR = 7.791, 95%CI: 7.077-8.565, P < 0.001; Full adjustment:
Odds Ratio (OR) = 6.010, 95% CI: 5.439-6.641, P < 0.001)
than those whose parents prohibited it. Low family economic
status, not living with the mother, parents’ unclear attitude to
their children’s drinking, and parental drinking were also the risk
factors for adolescent drinking.

The relationship between different dimensions of family
environment and getting drunk is shown in Table5, low
educational level, and parental alcohol consumption are the risk
factors for adolescent drunkenness. Parents’ positive attitudes
toward children’s drinking were also associated with higher risk
of getting drunk (OR = 5.201, 95% CI:4.734-5.714, P < 0.001;
Full adjustment, OR =3.433, 95% CI: 3.103-3.797, P < 0.001).
Low family economic status, not living with the mother, unclear
parents’ attitude to their children’s alcohol consumption were
also had association with drunk behavior significantly.

DISCUSSION

This study shows that family environment factors, including
parents’ attitudes, behavior, and companionship are related to
children’s drinking behavior. The study supports that family
supervision is negatively correlated with adolescent drinking,
which is consistent with the results of other foreign studies
(19, 28). And this study proved evidence to support this
conclusion in the China. Consistent with some research,
not living with their mother is a risk factor for adolescent
alcohol use, (17, 18). Just as the results of other countries
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TABLE 3 | Family environment about alcohol drinking.

N %
Father’s education level
Secondary and lower 19621 774
University degree 4969 19.5
Graduate degree 845 3.3

Mather’s education level

Secondary and lower 20028 78.9

University degree 4729 18.6

Graduate degree 620 2.4
Cohabitant

Parents 20110 72.5

Father 2554 9.2

Mother 942 3.4

Other 4113 14.8
Father’s drinking frequency

0 times 7261 771

1~4 times/month 9605 195

> 4 times/month 7206 3.3
Mother’s drinking frequency

0 18853 78.9

1~4 times/month 6085 18.6

> 4 times/month 788 2.4

Parental attitudes
favorable toward drinking

Forbid 10829 39.9

Agree 12835 47.3

Not sure 3445 12.7
FAS

Low 7107 26.3

Middle 13646 50.5

High 6285 23.2
Total 22762 100.0

and Taiwan (Province of the People’s Republic of China),
parental drinking is a predictor of adolescent drinking in this
study (21-24). In addition to parents’ attitudes, behavior, and
companionship, other factors in the family environment also
influenced teenagers’ drinking behavior in this study. Differ
from the research results in some western countries, teenagers
from families with low economic status are more likely to drink
than those with high economic status (19). The difference may
be related to the consumption tendency and culture between
different countries.

This study supports the conclusion that family environmental
factors are associated with adolescent alcohol consumption.
One possible reason is that adolescents connect closely to
their parents and internalize their parents’ values and norms
(29). According to social learning theory, teenagers spend
much time with their families, which means teenagers are
willing to learn the behavior from the people around them.
Social control theory points that parental control can protect
children (30, 31).

Previous studies have looked more closely at environmental
factors associated with fruit and vegetable intake, calorie intake,
fat intake, and water drinking behavior (10). There are few studies
on the influence of school/family environment on drinking
behavior. Exploring the relationship between family environment
and drinking behavior is helpful in finding out which family
environment factors are closely related to adolescent drinking
behavior. As with other research into the food environment,
this is critical for the successfully designing, implementing, and
adopting appropriate interventions and policies (32). Teenagers
are susceptible to social influences. They are less influenced by
their families and become more independent decision-makers.
However, at the same time, they tend to have lower levels of
self-control, higher levels of impulsivity (33), and higher rates of
alcohol use and related harmful behaviors at this stage of life (1,
2, 7-9). Moreover, health behaviors during adolescence impact
on lifelong physical and mental health (3, 4). In conclusion, it is
vital to carry out this study to explore the relationship between
family environmental factors and adolescent drinking behavior.

Although some past studies have explored the relationship
between family environment and adolescent alcohol
consumption, only a few factors have been identified.
Various family environmental factors are considered in this
study at the same time. Family structures, economic income
levels, and parents attitudes and behaviors are included
in the model simultaneously, which is more detailed than
other studies. Moreover, the adjusted model has fully
considered the influence of different cities, age, gender,
urban area, and other factors. With a relatively large sample
size, the results of this study represent the actual situation
of a considerable number of Chinese teenagers, which is
highly convincing.

There are some limitations to this study. Firstly, due to the
limitation of data collection, some spatial environmental factors
were not included in this study (34, 35). Moreover, the survey
was conducted through the self-report questionnaire, which was
not accurate in evaluating variables (36, 37). In addition, our
research was conducted in six Chinese cities and is not fully
representative of the situation in China. Although this study
confirmed the correlation between family environmental factors
and adolescents’ drinking behavior in six Chinese cities, it could
not estabilish the causal relationship as a cross-sectional survey.
Further studies are needed to verify the results of this study
and explore the causal relationship. If causality is established,
more targeted interventions can be implemented. Besides, future
research can explore suitable food environment assessment tools
for drinking in China. Then appropriate interventions and
policies can be designed and implemented according to health-
related environmental indicators to impact adolescent drinking
behavior positively.

Fairness and ethical principles should be considered in
intervene programme and policy making. In particular,
authorities should pay more attention to
groups and left-behind children. In education and health
intervention, health educators should pay attention to
adolescents’ mental health, emphasizing encouragement rather
than punishment.

low-income
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TABLE 4 | Unadjusted and adjusted logistic regression analyses of family environment factors and alcohol drinking.

Model 1 Model 2
B Wald P OR 95% CI B Wald Sig. Exp (B) 95% C.l.for EXP(B)
Lower Upper Lower Upper

Ever consumed alcohol

fas (low = ref.)

high -0.218 17.196 0.000* 0.804 0.725 0.891 -0.314 30.306 0.000* 0.731 0.653 0.817

middle —0.237 28.307 0.000* 0.789 0.723 0.861 -0.275 33.946 0.000* 0.759 0.692 0.833

Cohabitant (Parents both = ref.)

Only Mother —0.040 0.348 0.555 0.961 0.843 1.096 —0.039 0.286 0.593 0.962 0.835 1.108

Only Father 0.324 9.041 0.003* 1.383 1.119 1.707 0.264 5.180 0.023* 1.303 1.037 1.636

Other 0.274 27.702 0.000* 1.315 1.188 1.457 0.145 6.513 0.011* 1.157 1.034 1.293

Parental attitudes favorable toward drinking (Forbid = ref.)

Agree 2.713 5202.665  0.000* 15.069 13.998 16.222 2.545 3979.170  0.000* 12.741 11.772 13.789

Not sure 0.946 345.848 0.000* 2.576 2.331 2.846 0.856 244.331 0.000* 2.353 2113 2.619

Father’s education level (graduate school = ref.)

Secondary and lower 0.311 5.881 0.015* 1.365 1.061 1.755 0.168 1.569 0.210 1.182 0.910 1.537

University degree 0.073 0.357 0.550 1.076 0.846 1.369 0.039 0.095 0.758 1.040 0.810 1.336

Mather’s education level (graduate school = ref.)

Secondary and lower 0.374 6.606 0.000* 1.454 1.093 1.933 0.291 3.598 0.058 1.338 0.990 1.807

University degree 0.049 0.121 0.728 1.050 0.798 1.381 0.140 0.902 0.342 1.150 0.862 1.5635

Father’s drinking frequency (0 = ref.)

1~4 times/month 0.128 9.155 0.002* 1.137 1.046 1.235 0.175 14.950 0.000* 1.191 1.090 1.302

> 4 times/month 0.382 68.015 0.000* 1.465 1.338 1.604 0.394 62.405 0.000* 1.482 1.344 1.634

Mather’s drinking frequency (0 = ref.)

1~4 times/month 0.358 70.711 0.000* 1.430 1.316 1.555 0.354 61.226 0.000* 1.424 1.304 1.556

> 4 times/month 0.575 25.661 0.000* 1.777 1.422 2.219 0.504 17.434 0.000* 1.656 1.307 2.098
Consumed alcohol within a year

fas (low = ref.)

high —0.302 28.247 0.000" 0.739 0.661 0.826 —0.440 51.613 0.000* 0.644 0.571 0.726

middle —0.236 24.637 0.000* 0.790 0.720 0.867 —0.302 36.222 0.000* 0.739 0.670 0.816

Cohabitant (Parents both = ref.)

Only Mother —0.078 1.130 0.288 0.925 0.801 1.068 —0.075 0.920 0.337 0.927 0.795 1.082

Only Father 0.360 9.843 0.002* 1.434 1.145 1.796 0.256 4.299 0.038* 1.291 1.014 1.644

Other 0.236 17.329 0.000* 1.266 1.133 1.415 0.111 3.284 0.070 1.118 0.991 1.260

Parental attitudes favorable toward drinking (Forbid = ref.)

Agree 2.806 4675.566  0.000* 16.544 15.265 17.929 2.573 3442.463  0.000* 13.111 12.031 14.288

Not sure 1.067 326.743 0.000* 2.905 2.588 3.262 0.959 233.753 0.000* 2.608 2.307 2.949

(Continued)
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TABLE 4 | Continued

Model 1 Model 2
B Wald P OR 95% CI B Wald Sig. Exp (B) 95% C.L.for EXP(B)

Lower Upper Lower Upper
Father’s education level (graduate school = ref.) 5.819 0.054
Secondary and lower 0.447 10.524 0.001* 1.563 1.193 2.047 0.321 5.005 0.025* 1.379 1.041 1.828
University degree 0.220 2.781 0.095 1.246 0.962 1.613 0.218 2.528 0.112 1.244 0.951 1.627
Mather’s education level (graduate school = ref.) 0.826 0.662
Secondary and lower 0.143 0.838 0.360 1.154 0.850 1.566 0.098 0.355 0.551 1.103 0.799 1.522
University degree —0.068 0.203 0.652 0.934 0.696 1.255 0.041 0.067 0.795 1.042 0.764 1.420
Father’s drinking frequency (0 = ref.)
1~4 times/month 0177 14.268 0.000* 1.193 1.089 1.308 0.211 18.050 0.000* 1.235 1.121 1.362
> 4 times/month 0.491 95.036 0.000* 1.634 1.481 1.804 0.498 85.242 0.000* 1.646 1.481 1.829
Mather’s drinking frequency (0 = ref.)
1~4 times/month 0.459 106.431 0.000* 1.582 1.450 1.726 0.488 107.659 0.000* 1.629 1.486 1.786
> 4 times/month 0.586 27.043 0.000* 1.797 1.441 2.242 0.563 22.193 0.000* 1.756 1.389 2.219

Consumed alcohol within a month

fas (low = ref.)
high —0.368 42.830 0.000* 0.692 0.620 0.773 —0.411 46.725 0.000* 0.663 0.589 0.746
middle —0.229 24.882 0.000* 0.796 0.727 0.870 —0.254 27.732 0.000* 0.776 0.706 0.853
Cohabitant (Parents both = ref.)
Only Mother —0.020 0.072 0.788 0.980 0.847 1.135 —0.060 0.566 0.452 0.942 0.806 1.101
Only Father 0.435 17.705 0.000* 1.545 1.262 1.892 0.305 7.608 0.006* 1.356 1.092 1.684
Other 0.241 19.410 0.000* 1.272 1.143 1.416 0.148 6.380 0.012* 1.160 1.034 1.301
Parental attitudes favorable toward drinking (Forbid = ref.)
Agree 2.053 1805.895  0.000* 7.791 7.087 8.565 1.793 1239.180  0.000* 6.010 5.439 6.641
Not sure 0.927 153.669 0.000* 2.528 2.183 2.927 0.832 115.307 0.000* 2.298 1.974 2.675
Father’s education level (graduate school = ref.)
Secondary and lower 0.409 8.338 0.004* 1.505 1.140 1.986 0.375 6.373 0.012* 1.455 1.088 1.947
University degree 0.202 2.214 0.137 1.224 0.938 1.599 0.250 3.072 0.080 1.284 0.971 1.699
Mather’s education level (graduate school = ref.)
Secondary and lower —0.032 0.042 0.838 0.968 0.712 1.317 0.039 0.056 0.813 1.040 0.753 1.436
University degree —0.081 0.285 0.594 0.922 0.685 1.241 0.054 0.115 0.734 1.055 0.773 1.441
Father’s drinking frequency (0 = ref.)
1~4 times/month 0.412 66.301 0.000* 1.509 1.367 1.666 0.458 73.895 0.000* 1.580 1.424 1.754
> 4 times/month 0.614 135.938 0.000* 1.847 1.666 2.048 0.608 118.636 0.000* 1.838 1.647 2.050
Mather’s drinking frequency (0 = ref.)
1~4 times/month 0.567 185.406 0.000* 1.763 1.625 1.913 0.640 209.845 0.000* 1.896 1.739 2.067
> 4 times/month 0.749 63.953 0.000* 2.115 1.760 2.541 0.711 51.904 0.000* 2.036 1.678 2.471

*P < 0.05. OR, odds ratio; Cl, confidence interval; Model 1, Non-adjusted model; Model 2, Adjusted for age, gender, city, location and smoking.
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TABLE 5 | Unadjusted and adjusted logistic regression analyses of family environment factors and getting drunk.

Model 1 Model 2
B Wald P OR 95% C.l. B Wald P Exp(B) 95% C.I.

Lower Upper Lower Upper
fas (low = ref.)
high -0.07 1.463 0.226 0.932 0.833 1.044 —0.251 15.653 0.000* 0.778 0.687 0.881
middle —0.145 8.704 0.003* 0.865 0.785 0.952 —0.235 19.684 0.000* 0.791 0.713 0.877
Cohabitant (Parents both = ref.)
Only Mother 0.128 2.927 0.087 1.137 0.982 1.316 0.091 1.265 0.261 1.095 0.935 1.284
Only Father 0.596 33.911 0.000* 1.815 1.485 2.218 0.496 19.64 0.000* 1.643 1.319 2.046
Other 0.379 47.854 0.000* 1.461 1.312 1.626 0.217 12.954 0.000* 1.242 1.104 1.397
Parental attitudes favorable toward drinking (Forbid = ref.)
Agree 1.649 1180.396 0.000* 5.201 4.734 5.714 1.233 573.843 0.000* 3.433 3.103 3.797
Not sure 0.632 64.814 0.000* 1.881 1.613 2.193 0.462 31.415 0.000* 1.588 1.351 1.866
Father’s education level (graduate school = ref.)
Secondary and lower 0.269 2.932 0.087 1.309 0.962 1.782 0.049 0.086 0.770 1.05 0.756 1.459
University degree —0.04 0.068 0.794 0.961 0.712 1.297 -0.12 0.546 0.460 0.887 0.644 1.220
Mather’s education level (graduate school=ref.)
Secondary and lower 0.352 3.834 0.050 1.422 1 2.024 0.502 6.727 0.009* 1.652 1.13 2.414
University degree 0.02 0.013 0.909 1.02 0.724 1.439 0.285 2.285 0.131 1.330 0.919 1.924
Father’s drinking frequency (0 = ref.)
1~4 times/month 0.081 2.484 0.115 1.084 0.981 1.198 0.104 3.603 0.058 1.110 0.997 1.235
> 4 times/month 0.341 41.506 0.000* 1.407 1.268 1.56 0.299 27.215 0.000* 1.349 1.205 1.509
Mather’s drinking frequency(0 = ref.)
1~4 times/month 0.104 5.279 0.022* 1.109 1.015 1.212 0.105 4.616 0.032 1.110 1.009 1.222
> 4 times/month 0.105 1.029 0.310 1.1 0.907 1.359 —0.053 0.230 0.631 0.948 0.762 1.179

* P < 0.05. OR, odds ratio; Cl, confidence interval; Model 1, Non-adjusted model; Model 2, Adjusted for age, gender, city, location and smoking.
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