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ARTICLE INFO ABSTRACT

Keywords: Background: The transition from adolescence to adulthood is a critical stage of the life cycle in which risk be-
BfldY mass index haviors are established or strengthened. The objective of this study is to associate weekend alcohol consumption
Diet with Body Mass Index (BMI), diet, sleep quality and tobacco use among Chilean university students, according to
Alcohol consumption their gender

Tobacco Co . . . . .
Insomnia Methods: For this descriptive, cross-sectional study, a total of 1,455 students from 5 Chilean universities were

evaluated. The sample was selected using a non-probabilistic approach. A self-administered questionnaire was
used to determine dietary habits and insomnia; the Insomnia Severity Index was also used. An anthropometric
evaluation was carried out to measure weight, height and waist circumference.

Results: The sample was mostly female (78.0%) and 26.0% reported weekend alcohol consumption (35.7% of this
26.0% were male and 64.3% female). Students who consume alcohol have an overall higher score for unhealthy
diet and insomnia, as compared to non-consumers. Among men, those who consumed alcohol reported a greater
consumption of soft drinks, fried food and pizza; on the other hand, women who consumed alcohol had a greater
consumption of pizza, fried food and cookies. No relationship was found between alcohol consumption and BMI
or abdominal fat for the total sample or by gender.

Conclusion: In our sample of Chilean university students, weekend alcohol consumption was associated with an
unhealthy diet and insomnia, however, we did not observe an association with BMI or abdominal fat.

Sleep latency

1. Introduction

Changes in lifestyles and conditioning factors such as diet, physical
activity, alcohol, tobacco use, and sleep patterns may be protective or
risk factors that affect health maintenance and may trigger the devel-
opment of diseases [1-3]. A risk factor is “any attribute, characteristic or
exposure of an individual which increases the likelihood of developing a
disease or injury” [4]. The World Health Organization (WHO) has
pointed out that the number of premature deaths due to
Non-Communicable Diseases (NCDs) should be reduced by one third by
2030, as part of the Sustainable Development Goals (SDGs), in order to
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prevent diseases and promote changes in risk factors such as the harmful
consumption of addictive substances, including alcohol, to “strengthen
the prevention and treatment of substance use, including narcotic drug
abuse and harmful use of alcohol” [5,6]. Harmful use of alcohol repre-
sents 5.9% of total deaths and 5.1% of the global burden of disease
(WHO, 2014), with the highest risk for young adults (20-30 years)
where the mortality rate is 25% [6]. Alcohol consumption causes death
and disability at a relatively young age. In the age group 20-39 years,
approximately 13.5% of total deaths are attributable to alcohol con-
sumption [7]. This risk factor, in addition to an unhealthy diet, tobacco
use and a sedentary lifestyle, promotes overweight and obesity, high
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blood pressure, elevated concentrations of blood glucose and increases
in blood lipids, generating metabolic diseases and risk of cardiovascular
diseases (CVDs), thus increasing premature deaths worldwide [8].

The WHO reported an overall annual alcohol consumption
(2016-2018) of 9.1 L per capita in Chile, with large differences by sex
(13.9 L for men and 4.4 L for women) [8]. In Chile, the National Health
Survey (2016-2017) noted that 11.7% of the population reported risky
alcohol use, which was 14.4% among adolescents and young adults
(15-24 years). In addition, 39.8% of the population was overweight and
31.2% had obesity, factors that are known to increase cardiovascular
risk [9]. On the other hand, changes in diet quality, expressed as
increased consumption of processed foods, high in saturated fats, sugars
and energy, and changes in sleep patterns have contributed to the
burden of disease and quality of life [10-12].

In this context, young adults are an important group to study, whose
risk behaviors are strengthened in the transition from adolescence to
adulthood, a process that takes place during the professional training
stage (i.e., college or trade school). In general, evidence shows that
during university, student lifestyles are more oriented to risky rather
than healthy habits and behaviors; this include an unhealthy diet,
harmful substance use such as alcohol and tobacco consumption, and
changes in sleep patterns [13-15].

The objective of this study was to associate weekend alcohol con-
sumption with diet quality (healthy and unhealthy), BMI, cardiovascular
risk factor and sleep quality among Chilean university students by
gender.

2. Materials and methods

Study design: We conducted a descriptive, cross-sectional study.

Participants: A total of 1,455 students from 5 universities took part in
the study, 1,448 were evaluated (those who submitted all the required
information); 78.0% were female. Students were enrolled in one of the
following universities: Universidad de Antofagasta [Northern Chile (85
men/179 women)], Universidad San Sebastian [Central and Southern
Chile (83/543)], Universidad Bernardo O’Higgins [Central Chile (31/
175)], Universidad de Playa Ancha [Central Chile (31/116)], Uni-
versidad Catdlica de Temuco [Southern Chile (88/117)]. The sample
represented 4.2% of a total of 34,386 undergraduate students from the
five included universities and was selected using a non-probabilistic
approach. All students who met inclusion criteria were included in the
study (all the participants were present at the moment of applying the
instruments). Exclusion criteria were as follows: being pregnant, stu-
dents who were off due to a sick leave, or those who did not provide
informed consent.

Ethics: This study was developed according to the guidelines of the
Declaration of Helsinki regarding research involving human subjects
and was approved by the Ethics Committee of the Universidad Catdlica
de Temuco.

2.1. Questionnaires

A structured survey to assess socio-demographic background was
developed by the researchers, in addition to the use of previously vali-
dated surveys (to assess diet and sleep); the survey was applied by nu-
tritionists who had been previously trained in the standardization of
measurement protocols and instrument application.

2.2. Frequency of dietary habits

A self-administered questionnaire was used to evaluate healthy and
unhealthy dietary habits. The first part consisted of nine items regarding
consumption of: breakfast, dairy products, fruits, vegetables, fish, pul-
ses, healthy dinner, oatmeal and whole-grain food products, and
homemade foods. The questionnaire was based on Chilean dietary
guidelines, with a score ranging from 1 (minimum) to 5 (maximum) per
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question (Likert-type scale), according to the recommended daily or
weekly servings, providing a score between 9 and 45 (the higher the
score, the better the dietary habits).

The second part included six items about unhealthy food or food
groups: soft drinks, fried food, fast food, snacks, adding salt to food
without tasting it first and consuming alcohol on weekends (number of
alcoholic drinks consumed per weekend day). Five questions had
response options that ranged from 1 (do not consume) to 5 (>3 servings
a day/week) and, in the case of salt question, responses were from 1 to 3.
Thus, the total score ranged from 6 to 28, with higher values repre-
senting worse dietary habits. This questionnaire was developed and
validated for use among university students [16].

2.3. Body Mass Index assessment

An anthropometric evaluation was carried out to measure weight,
height and waist circumference in order to assess cardiovascular risk.
Weight measurement was assessed with students wearing light clothing,
using a SECA mechanical scale with a maximum capacity of 220 kg and
an accuracy of 50 g. Height was measured using a measuring rod inte-
grated into the scale. BMI was calculated and categorized according to
the WHO criteria [17]. The waist was measured at the midpoint between
the iliac crest and the last rib, and abdominal obesity was classified
according to the harmonized ATP III criteria for metabolic syndrome:
>80 c¢cm in women and >90 cm in men [18].

2.4. Insomnia questionnaire or Insomnia Severity Index (ISI)

The Insomnia Questionnaire or Insomnia Severity Index (ISI) is a self-
report questionnaire that evaluates the nature, seriousness and impact of
insomnia [15,19]. A score from O to 7 is categorized as absence of
clinical insomnia; 8 to 14 as subclinical insomnia; 15 to 21 as moderate
clinical insomnia, and 22 to 28 as severe clinical insomnia.

2.5. Epworth sleepiness scale (ESS)

The Epworth Sleepiness Scale (ESS) evaluates how likely it is for
someone to fall asleep in eight different sedentary situations. The answer
choices for each item have possible scores ranging from 0 to 3. Re-
sponses are summed (total score between 0 and 24), with higher scores
representing a higher degree of sleepiness [15]. In addition, data about
sleep quantity and sleep latency was provided. In order to collect data
about sleep latency and sleep quantity, questions 2 and 4 from the
Pittsburgh Sleep Quality Index were used [20].

2.6. Statistical analysis

We used SPSS Statistics 22.0 software to analyze data. The
Kolmogorov-Smirnov test was carried out to evaluate the normality of
continuous variables. Because data were normal, groups were compared
using the Student’s T-test. Data were expressed as mean and standard
deviation (SD). We used the Chi-squared test for categorical variables.
Data were shown as percentages (%). P values of <0.05 were considered
statistically significant.

3. Results

Of the total sample, 26.0% reported weekend alcohol consumption.
Of these, 35.7% were male and 64.3% female. Students who consumed
alcohol had a higher unhealthy diet score, compared to those who did
not consume alcohol (p<0.001). We observed that alcohol users had a
higher score for insomnia (subclinical insomnia), compared to non-
consumers (p=0.029) (Table 1). No significant differences were found
in BMI or waist circumference between groups. When conducting the
same comparisons separating by gender, female alcohol consumers had
higher unhealthy diet scores compared to female non-consumers
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Table 1
General characteristics of the sample.
Total Females Males
Regular alcohol Non- p- Regular alcohol Non- p- Regular alcohol Non- p-
consumption consumers value consumption consumers value consumption consumers value
(n=377) (n=1071) (n=266) (n=864) (n=111) (n=207)
Age, years 21.8+25 21.2+ 2.6 0.001 21.8 +2.4 21.2+ 25 0.002 21.9 +£ 2.7 21.7 £3.1 0.028
Weight, kg 63.1 £11.1 62.0 +£10.8 0.088 59.6 + 8.8 59.2 + 8.7 0.543 71.5 £11.7 73.4 £11.5 0.162
Height, m 1.63 + 0.08 1.62 + 0.07 0.001 1.60 £ 0.06 1.59 + 0.05 0.081 1.72 £ 0.06 1.72 £ 0.06 0.374
BMI, k/m? 23.4+31 234+ 3.2 0.754 23.1+3.0 23.2+3.2 0.722 234 +3.1 23.4+3.2 0.214
Waist 77.0 + 8.8 76.5 +£10.1 0.499 74.6 £ 7.6 75.0 £ 9.8 0.61 82.7 £ 8.7 82.6 £ 9.5 0.915
circumference, cm
Healthy diet score 59.5+9.4 58.7 £ 9.0 0.134 59.9 +9.1 58.8 + 8.8 0.08 58.6 £ 9.9 58.2+ 9.6 0.773
Unhealthy diet score 16.0 + 3.4 12.2+£ 3.0 0.001 15.6 +£ 3.3 12.2+ 29 0.001 17.1 £ 3.5 12.5+ 3.3 0.001
Daytime sleepiness 7.5+5.2 7.6 £4.8 0.966 8.4 £5.0 8.1+4.8 0.32 5.5+5.2 55+ 45 0.908
score
Insomnia score 10.9 £ 4.6 10.2 +£ 49 0.029 11.1 £ 4.8 10.2 + 4.9 0.022 10.4 £ 4.7 10.0 £ 5.2 0.563
Bedtime 243 +14 241+1.4 0.086 242+1.4 241+1.4 0.476 246 £ 1.3 242 +15 0.101
Sleep latency, min 30.2 £ 35.0 27.1 +£30.1 0.12 28.2 + 35.9 27.1 +£31.1 0.628 30.2 + 35.0 27.1 +£30.1 0.026

Data are expressed as mean and standard deviation (SD); Student’s T-test was used.

(p<0.001).

We observed differences in sleep quality, with a significant differ-
ence in insomnia score between alcohol consumers and non-consumers
and between regular consumers and non-consumers (Table 1). In the
case of male students, there were significant differences in the total
unhealthy diet score and sleep latency between alcohol consumers and
non-consumers (p<0.001 and p=0.026, respectively).

No associations were found between alcohol consumption, BMI and
waist circumference overall, nor by gender.

A Chi-squared test was performed, by gender, in order to observe if
there was an association between alcohol use and food products
included in an unhealthy diet, such as soft drinks, fried food, pizza and
cookies. Among males (Fig. 1), we observed an association between
alcohol use and soft drinks (p=0.031), fried food (p=0.02), and pizza
(p=0.006). In the case of females (Fig. 2), an association was found
between alcohol use and fried food (p<0.001), pizza (p<0.001) and
cookies (p=0.036). In general, and when compared to men, women
consumed alcohol together with snacks (fried food, pizza, cookies).

4. Discussion

The most novel result found in our study was the association between
weekend alcohol consumption and insomnia by gender. Specifically,
female regular alcohol consumers presented statistically significant
higher levels of insomnia than non-consumers. This is a particularly
unprecedented and relevant result, since historically, studies about
alcohol dependence have included few if any women in their samples
[6]. On the other hand, among men, alcohol was associated with greater
sleep latency. In addition, it can be noted that an unhealthy diet was
characterized by the consumption of fried food and pizza. In addition,
women reported consuming cookies and men, the consumption of soft
drinks. No differences were noted in the BMI and waist circumference
among alcohol consumers and non-consumers.

Weekend alcohol consumption has been scarcely studied in the
general population and particularly not in Chile, studies have focused on
general alcohol consumption in the university population and not
associated with sleep quality. Regarding the association observed with
insomnia in female alcohol users, the causes could be explained by the
fact that females are more likely to have low-quality sleep, greater
awakenings, and tend to develop insomnia after puberty [7,8].
Furthermore, evidence indicates bidirectional links between alcohol use
and sleep disruption, offering a burgeoning field of research for the
study of sex differences in sleep-alcohol interactions [21].

Regarding the association found in men, in which alcohol con-
sumption was associated with higher levels of sleep latency, this has not

been previously reported. In general, studies are based on sleep quality
rather than on particular aspects of sleep. This result is also consistent
with the fact that both alcohol consumption and sleep disturbances have
a component that could be determined by sex.

With respect to the association between alcohol consumption with
alterations in variables associated with sleep quality (which includes
insomnia), our results are in line with different studies in which this
relationship is widely described [4,5]. In particular, it has been
described that alcohol may initially improve sleep continuity during the
first half of the night, but in the second half of the night, it may lead to
fragmented sleep (more awakenings) [22].

Just over a quarter (26.0%) of our sample of university students
reported consuming alcohol, a figure lower than that reported in other
studies. This is probably because our study considered weekend alcohol
consumption and not weekday consumption, which may have increased
consumption rates. The majority of our sample were female (64.3%), a
group that has been scarcely reported since, historically, men have
presented higher rates of alcohol consumption [13,14]. However, recent
studies have begun to report a significant increase in problematic
alcohol consumption among women [13,23]. In Latin America, alcohol
consumption is 10% higher than in other regions, with the young pop-
ulation presenting the highest volume of consumption per day [8,13];
however, daily consumption was not evaluated in the current study. In
Chile, it has been reported that the percentage of consumers who have
more than 5 drinks on one occasion increased from 31.5% to 34.2% in
the age group 19-25 years (National Service for Prevention and Reha-
bilitation on Drugs and Alcohol Consumption, SENDA, 2016) [23],
which is still higher than the values found in this study, even though a
different instrument was used. Additionally, studies conducted in
Colombia about alcohol consumption among higher education students
showed that 17.8% admitted having consumed more than 4 alcoholic
drinks on one occasion [24].

In relation to diet, our results showed the same behavior among both
women and men, with statistically significant differences. Alcohol con-
sumers presented higher levels of unhealthy diet, specifically con-
sumption of fried foods and pizza among both males and females.
However, there were differences in high consumption of soft drinks
(men) and cookies (women) between alcohol consumers and non-
consumers, as opposed to studies that reported better nutritional
habits in women [25].

With respect to study weaknesses, we note that we did not measure
variables that could influence the observed association between alcohol
consumption and sleep disturbances, such as anxiety or stress levels. A
self-applied questionnaire was used to evaluate healthy and unhealthy
dietary habits and sleep quality, this could generate biased answers,
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Fig. 1. Association between food and alcohol use in males.
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Fig. 2. Association between food and alcohol use in females.

although it was clearly explained and doubts were resolved before each
participant answered.

The strengths of the study include the important number of women
evaluated, considering that this group has traditionally been absent

from studies; this allows us to generate evidence in this group and
provide new evidence on sex differences in alcohol consumption.
Different sleep quality variables were measured, which allowed a more
complete analysis in relation to specific sleep disturbances associated
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with alcohol. Finally, this study was carried out in universities in
different parts of the country, providing an important level of repre-
sentativeness in relation to the population of university students.

5. Conclusion

In our sample of Chilean university students, weekend alcohol con-
sumption was associated with an unhealthy diet and insomnia, however,
we did not observe an association with BMI or abdominal fat.

The period of professional training is a factor that contributes to the
acquisition of risk behaviors related to health conditioning factors.
Background information about unhealthy habits and behaviors among
this population should be considered when developing health policies in
higher education institutions and when implementing public health
policies.
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