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Abstract

Background

Alcohol is associated with depression among adolescents, but variations in the association

by age and sex are relatively unexplored. This study aims to assess variations in the associ-

ation between alcohol consumption and depressed mood among adolescents by age and

sex.

Methods

We analyzed data from a school-based survey of 38,186 students in junior high school

(Year 7 and 9) and senior high school (Year 11). The mean age of the participants was 15.2

(SD = 1.9) years. We used multivariate logistic regression to measure the association

between self-reported alcohol drinking (past-year, past-month, and binge-drinking) and his-

tory of depressed mood for two weeks or more during the past year. We stratified the analy-

ses by school level (as proxy for age group) and sex of the respondent.

Results

Approximately 1% of students in surveyed schools refused to answer the questionnaires

and fewer than 5% of all questionnaires were invalid. Prevalence of depressed mood was

13.2%. Prevalence of past-year alcohol drinking was 41.0% among those with depressed

mood vs. 24.6% among those with no depressed mood (Adj OR = 1.78, 95% CI = 1.60,

1.98). The association was strongest among girls in junior high school (Adj OR = 2.38, 95%

CI = 2.03, 2.79) and weakest among boys in senior high school (Adj OR = 1.19, 95% CI =

0.99, 1.42).

Conclusion

Associations between alcohol drinking and depressed mood were particularly strong among

junior high school girls. Youth mental health and alcohol programs should consider prioritiz-

ing this sub-group accordingly.
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Introduction

Depressive disorder is a medical illness that causes feelings of sadness and/or loss of interest in

activities with symptoms lasting at least two weeks[1]. Depressive disorder is the most com-

mon cause of years lost to disability (YLD) among population aged 10–14 years old[2]. Depres-

sive disorder is strongly associated with suicide[3], which is the third most common cause of

death among adolescents[2]. The prevalence of depressive disorder seems to be higher among

women[4] and in low and middle-income countries[3].

Alcohol is the most commonly used substance among adolescents in the Western world:

among students aged 15–16, the prevalence of having five or more drinks (binge drinking)

within last 30 days varied from 11% in the United States to 56% in Denmark[5]. In Thailand,

the prevalence of binge-drinking among adolescents within the past 30 days is low (4%), but

the prevalence of past-year drinking (26%) is between that of the United States and Denmark

[6].

Thailand is a middle-income country in South East Asia. Common reasons mentioned for

drinking among Thai drinkers are to socialize with one’s peers, as well as a way to cope with

problems faced by daily life [7]. Depression has been under-recognized in Thai society but is

now frequently mentioned in the Thai media [8–10]. The proportion of Thais who received

screening for mental health issues and mental health education increased from 4.2% in 2009 to

20.6% in 2016, and the proportion of those with depressive disorder who accessed mental

health services increased from 5.1% to 48.5% during the same period[11]. A cross-sectional

study of patients receiving outpatient treatment for depression at tertiary hospitals in Thailand

showed that nearly 75% were women, the median age was 45 years, and 80% attended the ser-

vice under an insurance scheme[12]. Among adolescents, a study showed that 13% of second-

ary school students in Thailand reported lifetime history of depression, while 7% reported

history of suicidal ideation and 5% reported suicide attempt[6]. Although the current legal

drinking age is 20 years [13], a national survey showed that approximately 13% of Thai adoles-

cents age 15–19 years drank alcohol within the past 12 months[14].

Multiple studies have found that adolescent binge-drinking has negative long-term effects,

including engaging in other risky behaviors (substance use, high-risk sexual contacts) and

depression, which can present as early as during late adolescence and early adulthood[15–18].

Adolescents with depression have concurrent comorbidity with disruptive and emotional dis-

orders, including increased risk for alcohol problems[4].

A systematic review of the literatures showed that alcohol use was associated with depres-

sion in adult population across multiple settings[19]. The association between alcohol use and

depression may be particularly strong among younger adolescents[20], yet studies have not

systematically assessed this variation. The association may also vary by gender: some studies

found that the association between alcohol use and depression is higher among boys[16],

although possibly confounded by higher prevalence of substance use comorbidity[20]. Other

independent predictors of depression that could confound the association between alcohol

and depression include family history of depression[3,4], exposure to psychosocial adversity

and stressful life events[3,4,21], nature of living arrangements[21], parental behaviors[22], and

psychiatric co-morbidities[21]. Furthermore, in general, adolescent girls are at higher risk of

depression than adolescent boys[4]. Thus the role of gender in the association between alcohol

consumption and depression also needs to be assessed. A study among adolescents seeking

mental health services at community hospitals in northern Thailand also found association

between depression, drinking behaviors, and risk of suicide, but did not assess effect modifica-

tion by age and sex[23]. Description of variations in the association between alcohol use and

depression between sex and age groups can identify the group where the association is
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strongest, and help to inform stakeholders with regard to allocation of resources and services

accordingly.

Diagnosis of depressive disorder is a thorough process involving clinical interviews and

possible physical examination[1]. However, tools such as the Patient Health Questionnaire-2

may contain as few as two questions (one on depressed mood, the other on anhedonia) and

can be self-administered for rapid population-level screening for depressive disorder[24,25].

These screening tools are potentially useful for epidemiological studies. The objectives of this

study are: 1) to assess the extent to which alcohol consumption is associated with depressed

mood among Thai adolescents, and; 2) to assess the extent to which sex and age group modify

the association between alcohol consumption and depressed mood.

Materials and methods

Study design and setting

The National School Survey on Alcohol Consumption, Substance Use and Other Health-Risk

Behaviors was a cross-sectional survey conducted to provide information about magnitude

and trend of alcohol consumption, tobacco use, illicit drug use and risky behaviors among

Thai adolescents in Thailand’s formal educational system. The 2016 survey was conducted, as

the third survey of its type, following the first two surveys in 2007 and 2009[6].

The survey included students in Year 7 (age 12–13 years), Year 9 (age 14–15 years), and

Year 11 (age 16–17 years). Students in Year 7 and Year 9 (Matthayom 1 and Matthayom 3) are

in a common general education junior high school system. Students in Year 11 attend either

general education high school (Matthayom 5) or vocational school (Vocational Certificate,

Year 2). The survey was not allocated to students in Year 8, Year 10, and Year 12. The survey

included public and private schools in urban and rural areas (i.e., inside and outside of munici-

pality areas as designated by the Thai Ministry of the Interior, respectively) in 40 out of 77

provinces of Thailand.

Sampling method

The survey researchers used multi-stage cluster random sampling to recruit the participants.

First, Thailand’s 77 provinces were divided into 12 education regions. Second, half of the prov-

inces in each education region were randomly selected, yielding 40 provinces. Third, in each

province, 5 schools were selected: 1 urban-area general-education public school, 1 rural-area

general-education public school, 1 private school (urban-area only; rural-area private schools

were very uncommon), 1 commercial vocational school, and 1 technical vocational school. In

Bangkok, 4 schools were selected (Bangkok had no rural public school). Fourth, classrooms

were randomly selected. At schools with 5 or more classrooms per grade level, 3 classrooms

were selected per grade level. At schools with fewer than 5 classrooms per grade level, all class-

rooms were selected. Fifth, we collected data from all students in the sampled classrooms.

Data collection

Project coordinator in each province made a visit to the sampled school and presented a letter

explaining the details of the study to the school administrators, and made an appointment for

the date of data collection. The schools had the right to refuse participation. Before collecting

data from each classroom, project coordinators briefed the students regarding the objectives

and the methodology of the study, and that their participation was voluntary. Project coordi-

nators also explained to the students about privacy and confidentiality, and requested the stu-

dents to answer the questions truthfully. Project coordinators informed the students that the
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self-administered questionnaire would take approximately 20 min to complete. Students who

agreed to participate would give verbal consent. The students then administered and com-

pleted the questionnaire, put the completed questionnaire in an individual envelope, and

placed the envelope in a pile in front of the classroom. The coordinators then bound the enve-

lopes from the same classroom together. Afterward, research staff collected the questionnaires

and examined their completion and validity. Questionnaires where 30% or more of the ques-

tions were not answered, or the pattern of the answers indicated potential lack of intention to

respond in a truthful manner, were excluded from the study as were those who did not answer

the questions relevant for this study. Study staff then entered data from the remaining paper

questionnaires into an electronic database and verified the validity of the electronic data. A

waiver of the need for a document of consent for minors was approved from the institutional

review board. As anonymity was guaranteed and research procedures entailed no more than

minimal risk to subjects, providing consent by action in lieu of written informed consent did

not affect the rights and welfare of the subjects.

In this survey, the participation rate was 99%: one percent (1%) of students refused within

the schools that agreed to participate. Fewer than 5% of all questionnaires were incomplete or

potentially invalid and excluded from the study.

Measures

The questionnaire contained 6 sections: A) Student demographics and background character-

istics; B) Household, school and community environments; C) Disciplinary actions from fam-

ily and school; D) Smoking, alcohol consumption, illicit drug use, gambling, and sexual

behaviors; E) Safety and violence; F) Gaming and social media use. Questions in this study,

including those that measured adolescent drinking and depressed mood, were modified from

the questionnaire used in the Surveillance of Drinking Behaviors and Other Health Risk

Behaviors among High School Students in Thailand 2008[26] and a review of the related litera-

ture[6].

In Section A, student demographics and background characteristics included religion, geo-

graphic region, living situation, grade point average, and school type. In Section B, household,

school and community environments included self-reported information on whether their

parents or stepparents had "problems" with alcohol consumption, smoking, drug use, gam-

bling, gaming addiction, and violence. In Section E, safety and violence issues included self-

reported experience of being threatened, engaging in mild and severe physical violence, and

experiences of intimate partner violence and sexual violence. We considered these experiences

as exposure to psychosocial adversity and stressful life events and refer to them as "adverse

experiences".

Adolescent drinking

Experience of drinking alcohol was self-reported in a specific section pertaining to consump-

tion of "alcoholic beverage" (defined as "drinks containing ethanol that causes intoxication

upon consumption including whiskey, liquor, wine, beer, fruit punch, rice wine, and fer-

mented sugar, etc."). The beginning of the alcohol section of the questionnaire included pic-

tures of standard unit of alcoholic drinks. The questionnaire included whether participants

had consumed alcohol in their lifetime, within the past 12 months, and within the past 30

days. Those who had consumed alcohol within the past 30 days were asked about the number

of drinking sessions within the past month, units of alcohol consumed per drinking session,

and number of sessions with drunkenness. Those who had consumed alcohol within the past

month and had 5 or more standard drinks per “typical” drinking session (among girls) or 6 or
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PLOS ONE | https://doi.org/10.1371/journal.pone.0225609 December 17, 2019 4 / 16

https://doi.org/10.1371/journal.pone.0225609


more standard drinks per “typical” drinking session (among boys) were considered to have

engaged in binge-drinking[27,28].

For consistency between measures of alcohol consumption, we decided to categorize the

respondents as: 1) those who drank within the past 12 months; 2) those who drank within the

past 30 days, and; 3) those who binge-drank within the past 30 days. Each categorization was

treated as a separate outcome. We excluded missing data regarding drinking behaviors from

the analyses.

Depressed mood

The depressed mood question was modified from the depressed mood item of the Patient

Health Questionnaire-2, which is used for detection of major depression in adults[24] and

adolescents[25]. We asked participants about depression as one of a number of health risk

behaviors in the Survey, thus we decided to reduce the measurement to only one question in

the Safety and Violence section: “In the past 12 months, have you ever felt depressed, despair, or
down almost every day for a period of two weeks or more, to the point where you could not do
your routine daily function?”. Possible answers were “1) No; 2) Yes”. We considered students

who answered “Yes” as those who had depressed mood, and “No” as those who did not have

depressed mood. We excluded missing data (non-responses) from the analyses.

Statistical methods

We first described the prevalence of demographic factors, drinking, and depressed mood

among study participants, disaggregated by sex and year of study. We used weighting compen-

sation techniques[29] to account for the complex survey design and estimated the national-

level prevalence (with standard error values) for each of the measures.

Potential confounders that we assessed in the analyses included: geographic region, reli-

gion, school type, living situation, grade point average (GPA, on a 4.0 scale with 4 as the high-

est grade and 0 as the lowest), smoking, past-year adverse experiences, and having parent(s)

with addiction or violence-related problems. We cross-tabulated potential confounder vari-

ables against history of depressed mood within the past year and assessed the statistical signifi-

cance of the association using chi-square test of independence. We retained potential

confounders that were associated with depressed mood at p-value < 0.15 for multivariate

logistic regression, and calculated adjusted odds ratios with 95% confidence intervals.

We assessed effect modification by age (using school year as the proxy measure) and sex by

including interaction terms in multivariate logistic regression models. We then stratified our

analyses by levels of the potential effect modifiers whose interaction terms were statistically

significant.

We divided students into 2 age groups: junior high school (Year 7 and 9) and senior high

school / vocational college (Year 11 / Vocational Certificate Year 2). We grouped Years 7 and 9

together because the common age range of students in these levels were 11–14 years, which

corresponds to early adolescence. Students in Year 11 / VC2 were generally 16–17 years of age,

i.e., in middle adolescence. There were two questions to measure sex: one question asked

about the sex at birth of the student (i.e., birth gender), and one question asked about the sex

that the student identified (i.e., self-identified gender). Answers to the birth gender question

had higher completeness (0.9% missing data) compared to the answers to the self-identified

gender question (17.1% missing data), and we decided to use only the answers to the birth gen-

der question as a measure of sex of the student.

All data analyses were conducted using the R with Epicalc[30] package. We also accounted

for the complex survey design in our analyses with the Survey package for R[29].
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Ethical considerations

The 2016 national school survey was approved by Khon Kaen University Ethical Review Board

for Research in Human Subjects (EC: 59-396-18-1, Project Number HE581430). Ethical clear-

ance for secondary data analysis was obtained from the Ethics Committee for Research in

Human Subjects of the Faculty of Medicine, Prince of Songkla University.

Results

Characteristics of study participants

The 2016 survey data included 195 schools and 38,186 participants (age mean ± SD = 15.2 ±
1.9 years), including 21,804 students in Matthayom 1 and 3 (M1 and M3; Year 7 and 9 in a

12-year educational system, i.e., junior high school; age mean ± SD = 12.8 ± 0.6 years and

14.8 ± 0.6 years, respectively), and 16,382 students in Mathayom 5 or Vocational Certificate 2

(M5 or VC2; Year 11 in a 12-year educational system, i.e., senior high school; age mean ± SD =

16.8 ± 0.6 years and 17.2 ± 1.1 years, respectively). Among the participants, 55.9% were female,

90.2% were Buddhists, 84.5% were living in the family’s own home or apartment, and 99.1%

were full-time students. With regard to smoking, 23.8% of male students and 6.6% of female

students reported having smoked more than 5 packs of cigarettes during their lifetime.

Prevalence of alcohol consumption and depressed mood

Approximately 26.6% of respondents had consumed alcohol within past 12 months, and 7.0%

had done binge-drinking in past 30 days (Table 1). The prevalence of drinking in past 12

months, drinking in past 30 days, and binge-drinking in past 30 days were higher among boys

than girls, and higher among older students (Year 11) compared to younger students (Years 7

and 9). Demographic characteristics were all similar between boys and girls, and between

older students and younger students. Approximately 13.2% of study participants reported hav-

ing depressed mood, and 9.0% reported history of suicidal ideation. Prevalence of depressed

mood and suicidal ideation were slightly higher among girls than boys, and among older stu-

dents compared to younger students.

Association between alcohol consumption and depressed mood

Depressed mood was significantly associated with drinking in past 12 months (41.0% among

students with depressed mood vs. 24.6% among students with no depressed mood), drinking

in past 30 days (29.1% vs. 16.9%), and binge-drinking in past 30 days (11.3% vs. 6.3%). Other

co-variables associated with depressed mood included smoking, being in the older class, being

female, being from Bangkok, having had an adverse experience in the past year, and having at

least one parent with problems with addiction or violence (Table 2).

After adjusting for region, religion, school type, living situation, GPA, smoking, past-year

adverse experience and having at least one parent with addiction or violence problems, stu-

dents who reported drinking in the past year (12 months) and in the past month (30 days) had

significantly higher odds of depressed mood than students who did not report drinking

(Table 3). Students who reported binge-drinking in past 30 days also had about 48% higher

odds of depressed mood than those who did not. Tests of statistical interactions with sex and

age (year level) were all statistically significant (p-value < 0.05).

Associations between alcohol consumption and depressed mood varied across sex and age

groups. Stratified analyses showed that after adjusting for potential confounders, the associa-

tion between past year-drinking and depressed mood was strongest among girls in Years 7 and

9 (junior high school students) (Adjusted OR = 2.38, 95% CI = 2.03, 2.79) compared to boys in
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Table 1. Prevalence of demographic factors, drinking, smoking, suicidal behaviors, and depressed mood among study participants.

By sex By year of study

Characteristic Boys

(n = 17,381)

Girls

(n = 20,805)

P-valuea Years

7 and 9

(n = 22,003)

Year 11

(n = 16,532)

P-valuea

Percent (SE)b Percent (SE) b Percent (SE) b Percent (SE) b

Depressed mood (% yes) 12.3 (0.6) 13.9 (0.7) 0.006 11.6 (0.6) 15.2 (0.7) <0.001

Suicidal ideation (% yes) 8.4 (0.6) 9.5 (0.6) 0.058 8.9 (0.6) 9.4 (0.7) 0.679

Drinking in past 12 months (% yes) 28.7 (1.0) 24.9 (1.4) <0.001 19.2 (0.8) 35.0 (1.5) <0.001

Drinking in past 30 days (% yes) 20.2 (0.9) 16.9 (1.0) <0.001 13.2 (0.7) 24.2 (1.2) <0.001

Binge-drinking in past 30 days (% yes) 7.7 (0.5) 6.4 (0.6) 0.035 4.6 (0.3) 9.8 (0.7) <0.001

Smoking in past 12 months (% yes) 15.2 (1.2) 3.5 (0.7) <0.001 8.7 (0.6) 14.4 (1.1) <0.001

Religion

Buddhism 89.9 (2.9) 90.4 (2.7) 0.748 89.8 (3.0) 90.3 (2.4) 0.161

Islam 7.6 (3.0) 7.0 (2.8) 7.8 (3.1) 6.7 (2.6)

Christianity 2.0 (0.4) 2.3 (0.5) 2.0 (0.4) 2.4 (0.4)

Others 0.5 (0.1) 0.3 (0.1) 0.4 (0.1) 0.6 (0.1)

Region

Special-Bangkok 8.2 (7.8) 11.1 (10.2) 0.636 8.5 (8.0) 11.4 (10.4) 0.088

Bangkok Metro Areas 5.2 (3.7) 4.2 (3.1) 4.7 (3.3) 4.7 (3.4)

Central 22.0 (7.1) 21.6 (7.4) 21.5 (7.1) 21.8 (7.4)

South 15.2 (6.6) 13.9 (5.9) 15.3 (6.4) 13.5 (5.8)

North 18.8 (6.6) 19.4 (7.1) 18.9 (6.7) 19.6 (7.0)

Northeast 30.6 (8.7) 29.8 (8.9) 31.1 (8.8) 29.1 (8.7)

Living Situation

Family home/flat 84.3 (2.0) 84.8 (1.6) 0.241 85.2 (2.1) 83.5 (1.4) <0.001

School dorm 4.4 (2.1) 3.4 (1.2) 4.1 (1.9) 3.5 (1.2)

Outside dorm 3.1 (0.5) 2.7 (0.4) 1.4 (0.3) 4.6 (0.7)

Rented home 6.7 (1.1) 7.5 (1.4) 7.5 (1.4) 6.7 (1.1)

Others (relatives, temple) 1.6 (0.2) 1.7 (0.3) 1.8 (0.2) 1.7 (0.3)

Grade point average (GPA)

GPA = 0.1–1.0 0.7 (0.1) 0.1 (0.0) <0.001 0.4 (0.1) 0.3 (0.1) <0.001

GPA = 1.1–2.0 11.5 (0.9) 3.8 (0.4) 8.1 (0.8) 6.1 (0.6)

GPA = 2.1–3.0 44.7 (1.1) 34.0 (1.4) 35.6 (1.3) 42.4 (1.3)

GPA = 3.1–4.0 33.8 (1.8) 55.0 (1.9) 47.6 (2.1) 43.4 (1.8)

Unknown 9.3 (0.8) 7.1 (0.8) 8.3 (0.8) 7.8 (0.7)

School type

Government 67.4 (2.7) 66.8 (3.2) 0.873 67.3 (2.6) 66.6 (4.5) 0.873

Private 31.4 (2.8) 31.9 (3.3) 31.3 (2.7) 32.2 (4.6)

Unknown 1.2 (0.3) 1.3 (0.5) 1.4 (0.4) 1.2 (0.4)

Past-year adverse experiences

Being threatened (% yes) 7.7 (0.5) 2.0 (0.1) <0.001 3.5 (0.2) 5.7 (0.5) 0.004

Severe physical violence (% yes) 7.6 (0.4) 2.7 (0.2) <0.001 4.0 (0.2) 5.8 (0.4) 0.010

Intimate partner violence (% yes) 7.0 (0.3) 3.1 (0.3) <0.001 3.7 (0.2) 6.0 (0.4) 0.001

Sexual violence (% yes) 3.0 (0.3) 1.3 (0.1) <0.001 1.3 (0.1) 3.0 (0.3) 0.001

Had any adverse experience in past year (% yes) 14.8 (0.9) 5.8 (0.3) <0.001 7.6 (0.3) 12.2 (0.1) 0.002

Parents’ addiction or violence problem(s)

Had a father with one or more problem(s) (% yes) 3.6 (0.3) 3.5 (0.3) 0.714 3.5 (0.3) 3.5 (0.3) 0.964

Had a mother with one or more problem(s) (% yes) 2.4 (0.3) 2.2 (0.2) 0.404 2.2 (0.2) 2.4 (0.3) 0.313

Had a stepmother with one or more problem(s) (% yes) 0.3 (0.0) 0.4 (0.1) 0.894 0.4 (0.0) 0.3 (0.1) 0.796

(Continued)
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Years 7 and 9 (Adjusted OR = 1.74, 95% CI = 1.43, 2.11), girls in Year 11 (Adjusted OR = 1.65,

95% CI = 1.34, 2.03), and boys in Year 11 (Adjusted OR = 1.19, 95% CI = 0.99, 1.42) (Table 3).

Similarly, the associations between past-month drinking / binge-drinking and depressed

mood were strongest among female students in Years 7 and 9, and weakest among boys in

Year 11.

Discussion

Our analyses of data from a national cross-sectional survey on risky behaviors and mental

health of school adolescents showed that alcohol consumption was associated with depressed

mood among Thai adolescents, and that age and sex modified this association. The association

between drinking and depressed mood was strong in all groups, but it was strongest among

early-adolescence girls (those in Year 7 and Year 9).

Compared to results from a national survey among youths aged 15–24 years[14], the preva-

lence of past-year, past-month and binge-drinking among girls in this study were higher than

the national average, while such prevalences among boys were lower than the national average.

The prevalence of depressed mood among adolescents in our study was lower than the preva-

lence of depression in studies among school students in Northeast Thailand[31] but higher

than the prevalence in a cross-sectional study among Year 11 students in Bangkok[32]. How-

ever, each of these studies used different tools to measure adolescent depression, which limited

the comparability of the findings. The study among Year 11 students in Bangkok showed that

pessimistic thinking toward self, dissatisfaction with grades, and parent-child relationship

problems were most strongly associated with depression[32]. The association between depres-

sion and alcohol could have been mediated by these factors, or drinking may be used by Thai

adolescents as a coping mechanism against the risk factors.

Interpretation of the study findings should take into account the measurement of alcohol

consumption and how the Survey measured depressed mood. The depression screening ques-

tion is based on one of the two items that constituted the Patient Health Questionnaire-2

(PHQ-2) screening tool[24]. However, the PHQ-2 measured ongoing depressed mood within

past two weeks and asked the respondent to indicate the frequency of depressed mood. Our

study instrument asked whether the respondent had experienced depressed mood almost daily

for two weeks or more within the past year. Those who answered "Yes" to our depressed mood

question would likely score�3 on the PHQ-2, which had a sensitivity of 74% and specificity of

75% for detecting major depression according to DSM-IV criteria[25]. Adolescents with

depression could be among those classified in this study as “no depressed mood”, and vice

versa. The use of both PHQ-2 items could further improve the positive predictive value of the

Table 1. (Continued)

By sex By year of study

Characteristic Boys

(n = 17,381)

Girls

(n = 20,805)

P-valuea Years

7 and 9

(n = 22,003)

Year 11

(n = 16,532)

P-valuea

Percent (SE)b Percent (SE) b Percent (SE) b Percent (SE) b

Had a stepfather with one or more problem(s) (% yes) 0.6 (0.1) 0.7 (0.1) 0.188 0.5 (0.1) 0.7 (0.1) 0.177

Had at least one parent with one or more problem(s) with

addiction or violence (% yes)

5.7 (0.5) 5.7 (0.3) 0.803 5.7 (0.4) 5.8 (0.5) 0.931

aFor Chi-square test of independence between groups in the two preceding columns
bEstimated prevalence (standard error)

https://doi.org/10.1371/journal.pone.0225609.t001
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Table 2. Distribution of participants with and without depressed mood by associated factors.

Characteristic No Depressed Mood (n = 31,107)

%(SEb)

Depressed Mood (n = 4,594)

%(SEb)

P-valuea

Drinking in past 12 months

No 75.4 (0.9) 59.0 (1.6) <0.001

Yes 24.6 (0.9) 41.0 (1.6)

Drinking in past 30 days

No 83.1 (0.8) 70.9 (1.4) <0.001

Yes 16.9 (0.8) 29.1 (1.4)

Binge-drinking in past 30 days

No 93.7 (0.5) 88.7 (0.9) <0.001

Yes 6.3 (0.5) 11.3 (0.9)

Smoking

No 89.9 (0.7) 82.6 (1.6) <0.001

Yes 10.1 (0.7) 17.4 (1.6)

Year Level

Years 7 & 9 54.8 (0.9) 47.1 (1.3) <0.001

Year 11 & Vocational 2 45.2 (0.9) 52.9 (1.3)

Sex

Female 56.4 (1.2) 59.8 (1.6) 0.006

Male 43.6 (1.2) 40.2 (1.6)

Religion

Buddhism 90.4 (2.8) 90.4 (2.5) 0.161

Islam 7.4 (2.9) 6.5 (2.7)

Christianity 2.1 (0.4) 2.7 (0.6)

Other 0.1 (0.0) 0.4 (0.1)

Region

Special-Bangkok 9.3 (8.7) 13.8 (12.2) 0.013

Bangkok Metro Areas 4.7 (3.3) 5.1 (3.6)

Central 21.2 (7.1) 23.2 (8.1)

South 14.3 (6.1) 13.2 (5.7)

North 20.7 (7.2) 17.4 (6.7)

Northeast 29.8 (8.6) 27.3 (8.7)

Living situation

Family home/flat 85.2 (1.7) 83.2 (2.0) 0.147

School dorm 3.8 (1.7) 3.7 (1.7)

Outside dorm 2.9 (0.4) 3.3 (0.5)

Rented home 6.9 (1.2) 8.4 (1.4)

Others (relatives, temple) 1.2 (0.2) 1.4 (0.3)

Grade point average (GPA)

GPA = 0.1–1.0 0.3 (0.1) 0.7 (0.1) 0.061

GPA = 1.1–2.0 7.1 (0.5) 7.6 (0.9)

GPA = 2.1–3.0 38.8 (1.2) 38.2 (1.3)

GPA = 3.1–4.0 45.7 (1.8) 44.9 (2.0)

Unknown 8.0 (0.8) 8.5 (1.2)

School type

Government 67.2 (2.9) 63.0 (3.4) 0.092

Private 31.6 (3.0) 35.7 (3.8)

Unknown 1.1 (0.3) 1.2 (0.5)

(Continued)
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assessment[25] and should be considered for future studies on depression among Thai adoles-

cents[33]. Furthermore, measurement of binge-drinking was defined by number of drinks per

one "typical" drinking session during the past month, and not the more common definition of

whether a participant had consumed 5 or more standard drinks in one session at any point

within the past month[34], affecting the comparability of our study findings with regard to the

association between binge-drinking and possible depression. Lastly, there is potential for resid-

ual confounding in having at least one parent with problems with addiction or violence. In

Thai language, the word "problem" in the context of smoking and drinking could be inter-

preted not as substance abuse (e.g., tobacco or alcohol use disorder), but simply as whether the

parent was a current smoker or a current drinker (regardless of whether there was a use disor-

der). A survey in 2017 showed that the majority of the Thai population did not drink, and

those who drank typically did so in moderate amount[14]. We found that inclusion of prob-

lems with tobacco and alcohol consumption grossly over-estimated the number of problem

drinkers compared to the survey[14], and so we decided not to consider "problem" with smok-

ing or alcohol consumption as problems with addiction or violence. As a consequence, resid-

ual confounding from having a parent with alcohol use disorder might have been present in

the findings. Having a parent with problems related to addiction or violence was positively

associated with depressed mood, thus residual confounding could have led to over-estimated

measures of association between drinking behaviors and depressed mood.

The findings of this study suggested that age and sex can jointly modify the effect of alcohol

on depressed mood. Effect modification by age and sex in this study is supported by the body

of literature[15–18,35]. In a cross-sectional study in Norwegian adolescents, depressive symp-

toms were associated with earlier onset of alcohol use, more frequent consumption and intoxi-

cation, and these associations were stronger for girls than boys[36]. Difference by gender in

the association between depression and alcohol use was also found in a longitudinal study

among middle-school students in the United States[37]. Adolescents at different ages have dif-

ferent neurological responses to alcohol exposure, and adolescent girls are at higher risk of

depression than adolescent boys[16]. Prevalence of depression positively correlates with age

during adolescence[38], and a review of observational studies on the etiology of depression

suggested a developmental stage and sex-specific protective mechanisms[39]. Furthermore, in

describing effect modification by sex, we did not consider the students’ self-identified gender,

and thus transgender students were not identified nor considered as a separate group. Fewer

than 2% of students who answered both the birth gender and self-identified gender questions

were transgender. However, as 17% of the survey respondents did not answer the self-identi-

fied gender question, the number of transgender students could have been under-estimated in

Table 2. (Continued)

Characteristic No Depressed Mood (n = 31,107)

%(SEb)

Depressed Mood (n = 4,594)

%(SEb)

P-valuea

Had any adverse experience in past year

No 92.1 (0.4) 78.4 (1.1) <0.001

Yes 7.9 (0.4) 21.6 (1.1)

Had at least one parent with one or more problem(s) with addiction or violence

No 95.0 (0.3) 89.8 (0.8) <0.001

Yes 5.0 (0.3) 10.2 (0.8)

aFor Chi-square test of independence
bStandard Error

https://doi.org/10.1371/journal.pone.0225609.t002
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this study. Although a recent survey among Thai transgender adolescents showed high-level of

self-reported quality of life[40], transgender adolescents also suffer from multiple abuses at the

hand of their peers and the larger society with little indication of systematic legal protection

[41]. The existing classification of sex and gender also did not allow for identification as a gen-

der non-binary person[42]. Future studies should consider more complete and systematic

identification of gender status and report the findings for adolescents who are not transgender

and gender non-binary.

Table 3. Association between alcohol consumption behaviors and depressed mood.

Drinking behavior Depressed Mood

OR (95% CI)a,b

Model 1c Model 2d

All study participants

Past-year drinking

(Ref.: No drinking in past year)

2.12 (1.98, 2.28) 1.78 (1.60, 1.98)

Past 30 days drinking

(Ref.: No drinking in past 30 days)

2.03 (1.89, 2.17) 1.65 (1.51, 1.82)

Binge-drinking in past 30 days

(Ref.: No binge-drinking in past 30 days)

1.90 (1.66, 2.17) 1.48 (1.28, 1.70)

Among girls in Years 7 & 9

Past-year drinking

(Ref.: No drinking in past year)

2.88 (2.51, 3.31) 2.38 (2.03, 2.79)

Past 30 days drinking

(Ref.: No drinking in past 30 days)

2.87 (2.46, 3.36) 2.35 (2.05, 2.69)

Binge-drinking in past 30 days

(Ref.: No binge-drinking in past 30 days)

2.57 (2.08, 3.17) 1.97 (1.55, 2.51)

Among boys in Years 7 & 9

Past-year drinking

(Ref.: No drinking in past year)

2.21 (1.79, 2.74) 1.74 (1.43, 2.11)

Past 30 days drinking

(Ref.: No drinking in past 30 days)

2.13 (1.69, 2.69) 1.59 (1.29, 1.97)

Binge-drinking in past 30 days

(Ref.: No binge-drinking in past 30 days)

2.19 (1.66, 2.88) 1.61 (1.17, 2.22)

Among girls in Year 11 & Vocational 2

Past-year drinking

(Ref.: No drinking in past year)

1.97 (1.69, 2.30) 1.65 (1.34, 2.03)

Past 30 days drinking

(Ref.: No drinking in past 30 days)

1.90 (1.72, 2.11) 1.54 (1.33, 1.79)

Binge-drinking in past 30 days

(Ref.: No binge-drinking in past 30 days)

1.85 (1.48, 2.31) 1.42 (1.15, 1.75)

Among boys in Year 11 & Vocational 2

Past-year drinking

(Ref.: No drinking in past year)

1.43 (1.17, 1.75) 1.19 (0.99, 1.42)

Past 30 days drinking

(Ref.: No drinking in past 30 days)

1.35 (1.07, 1.69) 1.10 (0.89, 1.37)

Binge-drinking in past 30 days

(Ref.: No binge-drinking in past 30 days)

1.23 (0.94, 1.60) 1.04 (0.80, 1.34)

aOdds Ratio with 95% confidence interval
bP-values< 0.05 for all interaction terms between exposure (drinking behavior) and sex and school level
cModel 1: Crude (unadjusted) OR (95% CI)
dModel 2: OR (95% CI), adjusted for region, religion, school type, living situation, grade point average (GPA),

smoking, past-year adverse experience and having at least one parent with addiction or violence problems

https://doi.org/10.1371/journal.pone.0225609.t003
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There are a number of public health implications and suggestions for future studies based

on our study’s findings. Associations between alcohol consumption and depressed mood were

particularly strong among junior high school girls, which imply that youth mental health ser-

vices that serve early adolescent girls with depression should monitor their clients with regard

to alcohol use, and youth alcohol prevention and control programs that work with early ado-

lescent girls should monitor the mental health of their target population. In this study, the

function of alcohol consumption in depression, and the function of depression in drinking

behavior, were not explored. Future studies should consider qualitative investigation to under-

stand adolescent experiences of drinking and depression, particularly among early adolescent

girls. Because of the cross-sectional study design, we could not assess the long-term effect of

alcohol consumption. Studies have found that drinking frequency at age 13–15 years was asso-

ciated with prevalent depression 4 years later[16], and that the prevalence of depression and

alcohol-use disorder (AUD) co-morbidity increased substantially from adolescence to young

adulthood[43,44]. Future studies should consider prospective cohort study design and, if pos-

sible, follow the participants into young adulthood. Lastly, vocational students in Thailand are

generally more likely than general education students to engage in risky behaviors including

street racing, fighting, drinking and drug use[45,46]. These risky behaviors may have stemmed

from adverse childhood experiences, which increases the susceptibility to depression. Voca-

tional college students who drink may be more susceptible to depression than general educa-

tion students who drink. Future studies should include an assessment of whether the

association between alcohol consumption and depressed mood is stronger among vocational

students than general education students.

The study has several strengths: The survey was conducted in a systematic manner in large

and nationally-representative samples. This study was the first to assess the association

between three types of drinking behaviors and depressed mood, and variations in this associa-

tion by sex and age among Thai adolescents. However, the study also has a number of limita-

tions. Firstly, the cross-sectional design of this study did not allow for causal inferences, and

reverse causality was possible as a previous study found association between depression and

increased risk for alcohol problems[4] as well as bi-directional association between alcohol

and depression[37]. A more cautious interpretation would be that adolescents with depressive

symptoms can potentially develop alcohol use behavior, and adolescents who drink can poten-

tially develop depressive symptoms. Compared to other groups, younger adolescent girls with

depressive symptoms have higher odds of alcohol use behavior, and younger adolescent girls

who drank have higher odds of depressive symptoms, and adolescent mental health and alco-

hol programs should consider prioritizing this sub-group accordingly. Secondly, with regard

to exposure measurement, the past-year, past-month and binge-drinking behaviors in this

study were measured from self-reported history. Exposure is a function of intensity, frequency

and duration, so our method of reporting ever vs. never behavior effectively collapsed levels of

the measured constructs. More detailed measure, similar to how pack-year measures smoking,

can allow for assessment of dose-response relationship and enhance the understanding of the

association between drinking and depression. Thirdly, with regard to outcome measurement,

the depressed mood question is subjected to inaccuracies. The association between drinking

behaviors and clinical depressive disorder may be different from the association between

drinking behaviors and depressed mood. Fourthly, although the participants were informed

that the questionnaires were anonymous, the survey was conducted in the classroom setting

with teachers in the vicinity. Social desirability could have influenced under-reporting of

drinking behaviors, potentially biasing the measures of association toward null. The effect of

social desirability in self-report of undesirable characteristics varies by age[47], thus potential

biases in measurement of exposure and outcome also might have varied by sub-groups. Lastly,
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this study also has a limitation with regard to generalizability. Thailand has a relatively low sec-

ondary education attendance: in 2016, students in Years 7 thru 9 constituted 88.6% of the pop-

ulation age 12–14 years, and students in Years 10 thru 12 constitute 70.9% of the population

age 15–17 years[48]. This study only included the population who were attending school, thus

the results cannot be generalized to the Thai population not in secondary education.

Conclusion

We found associations between alcohol consumption behaviors (past-year drinking, past 30

days drinking, and binge-drinking in past 30 days) and depressed mood among adolescent in

all age groups and in both sexes. These associations were strongest among early-adolescent

girls (those in Years 7 and 9) and weakest among middle-adolescent boys (those in Year 11),

suggesting possible effect modification by age and sex. Early adolescent girls who drink should

be considered at high likelihood of having depression, and adolescent girls who have depres-

sion should be considered at high likelihood of engaging in underage drinking. Future studies

should consider assessing effect modification by school type.
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