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Abstract

Background: Smoking and alcohol consumption have been common among adolescents in recent years, both of which are risk
factors of cardiovascular disease. They may be associated with unhealthy dietary habits that can add to cardiovascular risks in adults.
Objectives: This study aimed to evaluate the association between smoking status, alcohol consumption, and dietary habits in ado-
lescents.
Methods: In this study, 4,372 adolescents (2,223 males and 2,149 females) aged 13 to 18 years were enrolled from randomly selected
schools in Northern Thailand. They were asked to complete the Thai Youth Risk Behavior Survey regarding smoking, alcohol use,
and dietary habits.
Results: The mean age of the participants was 15.4 (1.7) years and 15.0 (1.6) years in males and females, respectively. The prevalence
of smokers and alcohol drinkers was 21% and 28.3%, respectively. Among alcohol drinkers, 52.4% were also smokers. Besides, 11% of
the participants were current smokers. The proportions of adolescents with healthy dietary habits, defined as drinking 100% fruit
juice, drinking milk, fruit/vegetable consumption, and having regular breakfast, were significantly higher in the non-smoking/non-
drinking group (P ≤ 0.05 to P ≤ 0.001).
Conclusions: Adolescents who were smokers and alcohol drinkers were less likely to have healthy dietary habits. This can affect
cardiovascular risks and associated diseases in the future. The proper advice for dietary and lifestyle modification among these
high-risk groups may be needed from an early age.
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1. Background

Smoking and alcohol consumption are major health
problems in adolescents in many countries. The use of
tobacco and alcohol has been on the rise in adolescents
worldwide. The youth risk behavior surveillance system
(YRBSS) in the United States in 2015 indicated that dur-
ing 30 days before the survey, 10.8% of high school stu-
dents had smoked cigarettes and 32.8% had drunk alcohol
(1). Among the youth, the short-term health consequences
of smoking include respiratory effects and risk of other
drug use (2). Individual, environmental, and family fac-
tors including family members currently smoking syner-
gistically act to motivate adolescents toward smoking (3,
4). While alcohol consumption among adolescents has
probably slightly declined over the past decade, the pat-
tern of drinking too much and too early in adolescents has
increased public concern (5). Worldwide, 38.3% of the pop-
ulations aged 15 years or older have a history of alcohol con-
sumption in the past 12 months (6).

Tobacco use and alcohol use are both strong predictors
of cardiovascular risks leading to increased morbidity and
mortality in adults. Cigarette smoking has an impact on
hypertension, diabetes mellitus, dyslipidemia, and stroke
in adults (2, 7, 8). Studies have shown that the early signs of
these diseases can be found in adolescents who smoke (2,
9). In the same way, several studies have reported the asso-
ciation of alcohol consumption, even in moderate ranges,
with cardiovascular diseases including hypertension and
coronary artery disease (5, 10, 11). Unhealthy dietary be-
havior can also be associated with an overall unhealthy
lifestyle, including time spent watching television (12), to
contribute to overweight and obesity. Consequently, it has
added to the risks of cardiovascular diseases. On the other
hand, healthy dietary habits are promoted such as 100%
fruit juice drinking, fruit/vegetable consumption, not con-
suming soft drinks and sports drinks, and having regular
breakfast (13-15).

Few studies have reported some associations between
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tobacco use, alcohol consumption, and unhealthy dietary
habits in adolescents and adults. Adolescent smokers were
found to consume more fast food and soft drinks while
they skipped several regular meals than non-smokers (16).
Similarly, smokers more frequently consume fewer fruits
and vegetables (17). Poor lifestyles including smoking sta-
tus, alcohol drinking, and unhealthy dietary habits lead-
ing to cardiovascular risks can occur at an early age.

2. Objectives

This study aimed to study the association between
smoking status, alcohol consumption, and dietary habits
among Northern Thai adolescents so that appropriate
early preventive programs could be provided to this pop-
ulation.

3. Methods

3.1. Participants

A cross-sectional survey was conducted in secondary
and vocational schools randomly chosen across Chiang
Mai, a city in Northern Thailand. We invited 5,639 stu-
dents to participate in this study. A self-reported web-based
questionnaire was administered to students in grades 7 to
12 (aged 13 - 18 years). School teachers obtained parental
consent verbally and provided information regarding the
study to students after a regular computer class period.
All students participating in this study were assured that
their responses were anonymous and voluntary. The par-
ticipants were also asked to indicate their consent on the
first page of the web-based questionnaire. The study was
approved by the Research Ethics Committee of the Faculty
of Medicine of Chiang Mai University.

3.2. Measurements

Information regarding smoking status, alcohol use,
and dietary habits was obtained though the Thai youth risk
behavior survey (Thai-YRBS), a school-based survey that
monitors major risk-taking behaviors. The Thai-YRBS was
derived from the 2015 youth risk behavior survey (YRBS) de-
veloped by the center for disease control and prevention
(CDC) (18).

3.3. Definition

Smoking status and alcohol drinking were determined
by the following questions:

“Have you ever tried cigarette smoking, even one or
two puffs?” Participants who answered “yes” to this ques-
tion were defined as ever smoking and those who an-
swered “no” were defined as non-smoking.

“During the past 30 days, on how many days did you
smoke cigarettes?” Current smoking was defined as smok-
ing a cigarette on any of the days in the past 30 days.

“During your life, on how many days have you had at
least one drink of alcohol?” Ever drinking was defined as
alcohol drinking on any occasion in life.

“During the past 30 days, on how many days did you
have at least one drink of alcohol?” Current drinking was
defined as alcohol drinking on any of the days in the past
30 days.

Dietary habits were determined by the following ques-
tions:

“During the past seven days, how many times did you
drink 100% fruit juices”? Drinking 100% fruit juice was de-
fined as drinking 100% fruit juice at least one time during
the past seven days.

Similar questions were applied to fruit/vegetable con-
sumption, soft drinks/sport drinks intake, drinking plain
water, drinking milk, and having regular breakfast.

3.4. Statistical Analysis

Data were collected to evaluate the association be-
tween smoking status, alcohol consumption, and dietary
habits in adolescents. The SPSS version 22.0 program (IBM
Corp., Armonk, NY) was used to perform statistical analy-
ses. The percentages, means, and standard deviations were
calculated. Differences between study groups were ana-
lyzed using the chi-square test for qualitative parameters.
A P value of less than 0.05 was considered statistically sig-
nificant.

4. Results

In total, 2,223 male and 2,149 female students partici-
pated in this study, providing a response rate of 77%. The
prevalence of smokers and alcohol drinkers was 21% and
28.3%, respectively. Among alcohol drinkers, 52.4% were
also smokers. Moreover, 11.1% of the participants reported
that they were current smokers whereas 18.6% reported
current alcohol drinking. The characteristics of the study
population are shown in Table 1.

Regarding dietary habits, non-smokers comprised a
significantly higher proportion of students consuming
healthy products and having dietary habits than smok-
ers, except for drinking plain water. Likewise, non-alcohol
drinkers consumed healthy foods and had healthy dietary
habits more often than alcohol drinkers, as presented in
Table 2.

Additionally, participants were classified into four
groups including non-smoking/non-alcohol drinking,
smoking only, alcohol drinking only, and both smoking

2 J Compr Ped. 2019; 10(3):e68342.

http://comprped.com


Boonchooduang N et al.

Table 1. Characteristics of Participantsa

Males, N = 2223 Females, N = 2149

Age, mean ± SD 15.4 ± 1.7 15.0 ± 1.6

Age, y

13 -15 1097 (49.3) 1294 (60.2)

16 - 18 1126 (50.7) 855 (39.8)

Type of school

Public schools 396 (17.8) 689 (32.1)

Private schools 1020 (45.9) 1301 (60.5)

Vocational schools 807 (36.3) 159 (7.4)

Smoking

Current smoking 407 (18.3) 79 (3.7)

Ever smoking, not current 295 (13.3) 137 (6.4)

Non-smoking 1521 (68.4) 1933 (89.9)

Alcohol drinking

Current drinking 567 (25.5) 248 (11.6)

Ever drinking, not current 244 (11.0) 179 (8.3)

Non-drinking 1412 (63.5) 1722 (80.1)

aValues are expressed as No. (%) unless otherwise indicated.

and alcohol drinking groups. The prevalence of non-
smoking/non-alcohol drinking adolescents was 65.5%,
whereas that of smoking only, alcohol drinking only, and
both smoking and alcohol drinking was 6.2%, 13.5%, and
14.8%, respectively. The proportion of adolescents with
healthy dietary habits was significantly higher in non-
smoking/non-drinking group (P ≤ 0.05 to P ≤ 0.001), as
shown in Figure 1.

5. Discussion

In this study, the prevalence of smokers and alcohol
drinkers was 21% and 28.3% among Northern Thai adoles-
cents, respectively, that is consistent with the prevalence of
cigarette smoking (22.3%) and alcohol use (27.9%) reported
by the 2013 survey in Thailand (19). In the same way, the
prevalence of high school students with current use of to-
bacco product (20.2%) did not significantly change in the
US during 2011 - 2016 (20). In this study, 11% of the partici-
pants reported current smoking. Smoking was three times
more common in males than in females whereas a previ-
ous report showed that smoking was 10 times higher in
males than in females (21). This finding indicates more re-
cent female smokers. Among Southeast Asian countries,
the age of first smoking of a whole cigarette was 14.6-years-
old in Thailand whereas it was 13.9-years-old in Malaysia
(22).

Most alcohol drinkers had their first-time drinking at
the age of 13 - 14 years, which was near the age of first smok-
ing (23). Males are the gender at risk of health problems
due to more episodes and more consumption of alcohol
than females. However, similar to smoking, alcohol con-
sumption among females reported by the National Statis-
tical Office in Thailand gradually increased from 8.8% in
2007 to 11.8% in 2013 (24). Alcohol consumption was as-
sociated with recognized risks for non-communicable dis-
eases. After adjustment for variables, the odds ratios of out-
comes (high cholesterol, hypertension, and liver disease)
were significantly greater among both occasional heavy
drinkers (OR = 1.2 - 1.5) and regular heavy drinkers (OR = 1.5
- 2.0) compared to non-drinkers (25).

Concurrent use of tobacco and alcohol was 14.8% in
this study. The prevalence of alcohol and cigarettes use
was found to be 19% - 22% elsewhere (26). Smoking ado-
lescents were reported to be three times more likely than
nonsmokers to use alcohol (2). Based on previous stud-
ies, smoking and alcohol consumption are the most signif-
icant health risks at any age. Mortality from cardiovascu-
lar diseases due to coronary heart disease, hypertension,
and diabetes is the most well-known consequence of to-
bacco and alcohol use (27-29). This mortality plays an im-
portant role in overall mortality of Thai population (38%-
smoking, 16%-hypertension, and 10%-diabetes) in a previ-
ous study (29). Accordingly, smoking and alcohol use may
be considered to affect both vasculature and cardiovascu-
lar risks.

Previous studies indicated that adolescents usually
were less likely to engage in healthy behaviors. In the 2015
YRBSS, the findings indicated that 5.2% of high school stu-
dents had not eaten fruit or drunk 100% fruit juice and 6.7%
had not eaten vegetables during the seven days before the
survey (1). Similarly, 46% and 60% of the adolescents did
not eat fruit and vegetables daily, respectively (30). The in-
ternational data collected in five Southeast Asian countries
showed that 76.3% of the youth aged 13 to 15 years had in-
adequate fruits and vegetables consumptions (fewer than
five servings per day) (31). The lack of protective factors and
being physically inactive were associated with inadequate
fruit/vegetable consumption and sedentary behavior (31).
Unhealthy dietary habits are associated with overweight
and obesity and consequently, they add to the risks of car-
diovascular disease.

This study showed that the proportion of adolescents
with healthy dietary habits was significantly higher in the
non-smoking/non-drinking group. Our findings are in line
with other studies that evaluated smoking frequency and
unhealthy lifestyles and reported the association of smok-
ing frequency with having skipped meals and less healthy
food. The smoking frequency was also directly related
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Table 2. The Proportions of Dietary Habits According to Smoking and Alcohol Drinking Status

Dietary Habits Smoking (N = 918) Non-Smoking (N = 3452) OR (95%CI) P Value Alcohol Drinking (N = 1238) Non-Alcohol Drinking (N = 3134) OR (95%CI) P Value

100% fruit juice 136 616 0.84 (0.71 - 0.99) 0.03 186 566 0.85 (0.74 - 0.97) 0.02

Fruit consumption 207 1022 0.74 (0.65 - 0.86) < 0.001 289 940 0.78 (0.69 - 0.87) < 0.001

Vegetable consumption 301 1276 0.86 (0.76 - 0.98) 0.02 408 1169 0.87 (0.79 - 0.96) 0.007

No soft drinks intake 141 1040 0.49 (0.41 - 0.58) < 0.001 232 949 0.62 (0.55 - 0.71) < 0.001

No sport drinks intake 416 2205 0.55 (0.49 - 0.62) < 0.001 594 2027 0.62 (0.56 - 0.68) < 0.001

Plain water drinking 807 3094 0.87 (0.73 - 1.04) 0.13 1081 2820 0.83 (0.72 - 0.95) 0.01

Milk drinking 383 1731 0.76 (0.68 - 0.86) < 0.001 501 1613 0.73 (0.66 - 0.80) < 0.001

Regular breakfast 467 2154 0.68 (0.61 - 0.77) < 0.001 646 1975 0.73 (0.66 - 0.80) < 0.001
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  100% Fruit Juice*   Eat Fruit**   Eat Vegetable*   Did Not Drink
Soft Drinks**

  Did Not Drink
Sport Drink**

  Drink Plain Water   Drink Milk**   Eat Breakfast**

None
Smoking Only
Alcohol Drinking Only

Both

Figure 1. Dietary habits and proportions of smoking and alcohol consumption status in Northern Thai adolescents. *P ≤ 0.05, **P ≤ 0.001.

to the frequency of fast-food and soft drink consumption
(16). Adolescents who smoked were less likely to consume
fruits, vegetables, and milk/dairy products and they ate sig-
nificantly more fast-food than non-smokers (32-34). Daily
smokers reported more consumption of food rich in sugar
and fat than non-smoking adolescents (35). Adolescents
who skipped breakfast were found to smoke more than
breakfast consumers (14). Furthermore, another study
added to previous findings that heavy smokers were signif-
icantly less likely to follow healthy dietary restrictions than
non-smokers (36). In the same way, adolescents who drank
alcohol were found to be less likely to consume healthy
food than non-alcohol users (32), which is consistent with
the current study. The findings of this study are attributed
to the fact that smokers and alcohol drinkers are less likely
to consider lifestyle and health consequences. A study in
adults showed that eating behavior was associated with
BMI, besides current smoking, ex-smoking status, and al-
cohol consumption (37).

This study demonstrated a relationship between smok-
ing, alcohol consumption, and dietary habits among
Northern Thai adolescents. The recruitment from mul-
tiple school centers yielded a large and diverse sample
that brought an adequate effect size to identify the asso-
ciation between smoking, alcohol consumption, and di-

etary habits. Additionally, the design of questionnaires
conferred several methodological advantages for evaluat-
ing associations as mentioned above.

For limitations, our sample included randomly se-
lected schools with more than 1,000 students indirectly
implying a relative socioeconomically advantage espe-
cially regarding food habits, so that the results may not
represent all Thai adolescents.. Furthermore, the results
apply only to the youth who attend schools and are not
representative of all adolescents in this age group. Finally,
we might not be definitely assuring that non-smokers/non-
drinkers were associated with healthy dietary habits. A
longer study with more depth would provide more infor-
mation.

5.1. Conclusions

This study showed many adolescents in Northern Thai-
land with recent cigarette and alcohol use. Cardiovascu-
lar diseases seem to be growing at the early young age as-
sociated with smoking, alcohol drinking, and having less
healthy lifestyles. Adolescents who were smokers and alco-
hol drinkers were less likely to have healthy dietary habits.
This may affect cardiovascular risks and their sequential
diseases in the future. Health-risks surveillance should be
monitored for adolescent health. The proper advice for
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healthy dietary habits and lifestyle modification in these
high-risk groups is needed from an early age.
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