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Abstract

Objectives—To evaluate whether daytime sleepiness, poor sleep quality and morningness and
eveningness preferences are associated with common mental disorders (CMDs) among college
students.

Methods—A total of 963 college students completed self-administered questionnaires that
collected information about socio-demographic characteristics, sleep quality characteristics,
CMDs, and other lifestyle behaviors.

Results—The prevalence of CMDs was 24.3% (95% ClI: 21.5-27.1%) among all students.
Prevalence estimates of both excessive daytime sleepiness and poor sleep quality were higher
among females (35.4% and 54.4%) than males (22.0% and 45.8%). Cigarette smoking was
statistically significantly and positively associated with having CMDs (p=0.034). Excessive
daytime sleepiness (OR= 3.65; 95% CI: 2.56-4.91) and poor sleep quality (OR=4.76; 95% CI:
3.11-7.29) were associated with increased odds of CMDs.

Conclusion—Given the adverse health consequences associated with both sleep disorders and

CMDs, improving sleep hygiene among college students is imperative to public health.
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Introduction

Sleep is a part of the body's daily cycle. Observational and experimental studies have shown
that short sleep duration and sleep disturbances are associated with poor performance of the
body's daily tasks, 1 depressive disorders, 2 impaired memory, 3 poor academic
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performance, 14 decreased motivation, 1 suicidal thoughts, © obesity, 47 and cardiac
morbidity, 47

Psychiatric disorders, which include mood and anxiety disorders, have been suggested as the
leading causes of disability globally. 10 Sleep disturbances are common features of mood
disorders, the most frequent of which is excessive daytime sleepiness.}! Daytime sleepiness
occurs when there is constant background sleepiness throughout the day. 12 In addition to its
impact on neuropsychiatric disorders, daytime sleepiness can result in injury at work or
home, car accidents, decreased alertness, and lower overall productivity.1!

Horne and Ostberg!3 demonstrated that individuals have preferences for times of day when
they are most alert and productive. This circadian preference is often referred to as
morningness/eveningness Chronotype.13 Disturbances in circadian rhythms play a role in
the pathogenesis of mental disorders.}4 Early chronotypes are referred to as morning types
and have shown to be associated with a good attitude towards life, physical and mental
health, self-esteem, familial relationships, and school functioning. 1> However, evening
chronotypes, those who prefer later bed and wake/rise times, are associated with higher risk
of infections, poor sleep quality, tobacco consumption, depression and other psychiatric
disorders. 21516

Characteristics of sleep among college-age students—daytime sleepiness, sleep quality,
chronotype, and mental disorders—have all been studied individually. However there is
little data that evaluated the association between sleep characteristics and mental health
disorders among college-age students. In this study we sought to examine the extent to
which daytime sleepiness, poor sleep quality and evening chronotype are associated with
common mental disorders (CMDs) among Chilean college students.

Methods and Materials

Study Setting and Sample

The study was conducted among four universities in Chile between December 2010 and
June 2011. Details of research methodology, including participants sampling methods and
data collection procedures, have been described previously.1” Briefly, flyers were posted in
each department to invite participants. Students who expressed an interest in participating in
the study were invited to meet in a large classroom or an auditorium where they were
informed about the purpose of the study and were invited to participate in the survey.
Students consenting to participate were asked to complete paper-and-pencil self-
administered individual surveys. There was no time limit for completing the survey.
Students who could not read the survey (i.e., were blind) were excluded, as were those
enrolled in correspondence, extension, or night school programs. A total of 994
undergraduate students participated in the study. For this study, 68 students with incomplete
questionnaires were excluded. Complete data were available for 928 students and were
included in these analyses. Approximately 70% (n=652) of participants were females and
the overall mean age was 21.9 £ 3.4 years. The majority of students (68.9%) were freshmen
or sophomores.
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Participant information was collected by self-administered questionnaires. The
questionnaires were anonymous and with no personal identifiers. The procedures used in
this study were approved by the institutional review boards of participating institutions.

Variable Specification

The questionnaire included information about their age, gender, education level, physical
activity, and behavioral and sleep characteristics. The questionnaires also collected
information about consumption of energy drinks or other caffeinated beverages during the
past month. Brands of energy drinks included: Red Bull, Dark Dog, Burn, Shark, Red Devil
and Battery. Other caffeinated beverages included: coffee, tea, yerba mate (//ex
paraguariensis) and cola drinks. Use of any energy drinks or caffeinated beverages were
combined into a single “any stimulant drinks” category. Alcohol consumption was classified
as low (<1 alcoholic beverages per month), moderate (1-19 alcoholic beverages per month),
and high (=20 alcoholic beverages per month). Body mass index (BMI) was calculated as
weight (kg)/height (m?).

Following the completion of the self-administered questionnaire, participants'
anthropometric measurements were taken by research nurses using standard approaches 8.
Height (cm) and mass (kg) were measured without shoes or outerwear. Height was
measured to the nearest 0.1 cm and weight was measured to the nearest 0.1 kg with subjects
standing on a scale. Three measurements were taken on each anthropometric characteristic,
and averages of the three measurements were used in our analyses. BMI was grouped
according to the World Health Organization (WHO) protocol as underweight (BMI1<18.5
kg/m?2), normal (18.5-24.9 kg/m?), overweight (25.0-29.9 kg/m?), and obese (BMI=30
kg/m?2) 18,

Epworth Sleep Scale (ESS)

The ESS is an 8-item questionnaire that measures a person's general level of daytime
sleepiness. 18 The questions include details about an individual's tendency to fall asleep
during commonly faced situations. Scores for all 8-items can range from 0 to 24. In adults,
an ESS score 10 is taken to indicate increased daytime sleepiness. 12 The ESS has been
used successfully in cross-cultural settings including Latin American adults and college
students. 1519

Pittsburgh Sleep Quality Index (PSQI)

The PQSI is a self-reported questionnaire with 19 items evaluating sleep quality over the
past month(Cronbach's a =0.83).20 The PSQI instrument includes seven components of
sleep: duration of sleep, sleep disturbance, sleep latency, habitual sleep efficiency, use of
sleep medicine, daytime dysfunction due to sleepiness, and overall sleep quality. 20 The
score for each of these components ranges from 0 to 3, three being the greatest dysfunction.
The values of the seven components are then summed, giving a range from 0 to 21, with
higher scores representing poorer sleep quality in the past month 20, Prior literature shows
that an overall score greater than 5 indicates poor sleepers and scores of 5 or less indicate
good sleepers. Studies among college students have shown the validity of these cut-

points, 21 therefore the same cutoffs were used in this study.
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Morningness-Eveningness Questionnaire (MEQ)

Circadian preference of morningness/eveningness were assessed with a 19-item Horne and
Osberg questionnaire (Cronbach's o =0.82).13:22 The scores range from 16 to 86 and
participants can be classified in five categories: definite and moderate evening (E)-type,
neutral type, and moderate and definite morning (M)-type. Higher scores indicate a higher
preference towards morningness. In this study we used the following cut offs: (1) 16 to 41
for evening type; (2) 42 to 58 for intermediate type; and (3) 59 to 86 for morning.13 The
MEQ scores have been shown to correlate well with melatonin onset as a physiological
marker of the circadian period supporting the validity of the questionnaire. 2324

General Health Questionnaire12 (GHQ-12)

The GHQ-12 is a 12-item questionnaire used for screening of non-pathological common
mental disorders (Cronbach's a =0.86) including depression, anxiety and somatoform
disorders. The GHQ has been commonly used worldwide, including in Chile.25 The
GHQ-12 asks respondents to report how they felt during last four weeks on a range of
variables including problems with sleep and appetite, subjective experiences of stress,
tension, or sadness, mastering of daily problems, decision making and self-esteem. The
maximum possible score was 12 with higher scores suggesting higher mental distress. In this
study, presence of CMDs was defined using previously established cut points in other study
populations. Scores of 5 or higher on the GHQ-12 scale were considered as having

CMDs. 26-28

Statistical Analysis

Results

Continuous variables were presented using means (tstandard deviation) and categorical and
binary variables using counts and percentages for basic univariate summaries. Bivariate
associations of PSQI and ESS scores with GHQ-12 items were summarized using
Spearman's correlation coefficient. Logistic regression analysis was performed to investigate
the association between sleep disorder characteristics and CMDs. Odds ratios (OR) and 95%
Cl of CMDs were calculated to summarize these associations. The following characteristics
were identified a priori as potential confounding factors for the association between CMDs
and sleeping disorders: age, gender, smoking, alcohol consumption, stimulant use, body
mass index, and physical activity. These confounders were adjusted for in our multivariable
logistic models. All analyses were performed using SPSS Statistical Software for Windows
(SPSS Version 19, Chicago, Illinois, USA). All reported test statistics and their
corresponding p-values are two-tailed.

Daytime Sleepiness

A total of 963 Chilean college students were included in this study. Daytime sleepiness
(ESS=10) prevalence for all participants was 31.3% (95%Cl; 28.3-34.4%). Female students
were more often classified as having daytime sleepiness (35.3%; 95%CI 31.6-39.1%) than
males (22.0%; 95%CI 17.0-27.0%) (p < 0.001). Overall, 20 year-old males had the lowest
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prevalence of daytime sleepiness (17.2%), while 21 year-old females had the highest
prevalence (39.1%) (Figure 1).

Common Mental Disorders (CMDs)

The prevalence of CMDs among all students was 24.3% (95%Cl: 21.5-27.1%). Male
students had higher prevalence of CMDs (26.1%; 95%ClI: 22.7-29.4%) compared to females
(20.1; 95%CI: 15.3-24.9%). The prevalence of CMDs was higher for older students, with
students age 22 years or older at 27% (95% CI: 22.8-31.4%) and 18 year olds at 13% (95%
Cl: 6.5-19.4%) (Figure 2).

Participant Characteristics by CMDs

Behavioral and demographic characteristics of participants according to CMDs are shown in
Table 1. In these bivariate analyses, the prevalence of CMDs among current smokers was
significantly higher (28.3%) as compared with non-smokers (19.7%). There were marginal
associations between CMDs and gender and between CMDs and age. No other behavioral
and demographic characteristics were associated with common mental disorders. A
comparison of morning and evening type scores to gender is shown in Figure 3. The
distributions of MEQ scores were similar for both males and females.

GHQ-12 items with Total PSQI and ESS Scores

Table 2 shows that all of the GHQ-12 items are significantly and positively correlated with
total PSQI and ESS scores. The highest correlation for PSQI score was “enjoying normal
activities” (r=0.449) and “able to concentrate” for ESS (r=0.318). The lowest correlations
for PSQI and ESS score were “playing useful part” (r=0.188) and “thinking of self as
worthless” (r=0.143) respectively.

Relation between Sleep Disorders and CMDs

We investigated the association between sleep disorders (daytime sleepiness, poor sleep
quality and evening chronotype) and CMDs using logistic regression (Table 3). Those with
daytime sleepiness were associated with 3.54-fold higher odds of CMDs (OR=3.54; 95%Cl:
2.56-4.91) compared to those without daytime sleepiness in an unadjusted analysis. The
magnitude of association was slightly attenuated after adjusting for age, gender, alcohol
consumption, stimulant use, cigarette smoking, BMI, and physical activity (OR =3.06;
95%Cl: 2.05-4.57). In an unadjusted analysis, participants with poor sleep quality had 4.65-
fold higher odds (OR=4.65; 95%Cl: 3.22-6.73) of experiencing CMDs compared with those
with good sleep quality. The association remained in multivariate adjusted model (OR=4.76;
95%Cl: 3.11-7.29). No statistically significant association was noted between evening
chronotype and CMD (OR=0.97; 95%CI: 0.43-2.61).

Discussion

Our study is the first to comprehensively examine the relationship between sleep
characteristics and CMDs among Chilean college students. We showed that the prevalence
of CMDs is quite high among Chilean college students at 25% (95% ClI: 21.5-27.1%), and
that poor sleep quality and daytime sleepiness were positively associated with CMDs.
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Daytime sleepiness was reported by nearly a third of study participants, poor sleep quality
was reported by over half of them, and evening chronotype by approximately 10%. We
observed higher odds of CMD in relation to daytime sleepiness (OR: 3.53; 95% ClI
2.56-4.91) and poor sleep quality (OR: 4.65; 95%CI 3.22-6.73). Our results demonstrating a
strong association between sleep disorders and CMDs are consistent with existing

literature. 16:29-31 Kang et al. reported that depression, a common mental disorder, was
significantly associated with having poor sleep quality.32 Taylor et al. reported significant
associations between sleep disorders and depression, anxiety, and stress in a sample of 1,074
college students from the University of North Texas.33 Using two large population-based
studies conducted 11 years apart in Norway, Sivertsen et al. (2012) found that participants
with insomnia are associated with a 6-fold higher odds of depression (OR = 6.21, 95% CI =
4.45-8.68).34 The authors noted that both insomnia and depression predicted each other and
that effect sizes were markedly similar. Previous research of college students in the United
States found a higher risk of depressive symptoms among evening chronotypes.16 In our
study, there was no association between CMD and eveningness chronotype (OR: 0.97;
95%Cl 0.43-2.6). We don't have a clear explanation for this. It is possible that our limited
sample size might have contributed to the lack of statistical power. Taken as a whole, the
body of evidence suggests that sleep disorders, including daytime sleepiness and poor sleep
quality, increase the risk for common mental disorders.

Mechanisms for the relation between sleep disorders and CMDs have not been fully
elucidated but are likely to be multiple. Sleep and wake cycles are controlled by large
amounts of cortical neurons in the brainstem and hypothalamic area of the brain.3° Sleep
deprivation inhibits activity of the hypothalamic-pituitary-adrenal (HPA) axis.36 The
dysregulation of the HPA axis observed among individuals with depression and anxiety
disorders could be one mechanism linking the two comorbidities 9 In addition, melatonin
concentrations, a hormone that controls sleep wake patterns and induces sleepiness, have
been found to be lower in adolescents with unipolar depression 37 as compared with
controls. Misaligned melatonin secretion could be another shared pathophysiologic
mechanism linking the two disorders.

There are several limitations with our study. First, we used cross-sectional data, which
doesn't allow us to establish the temporal relationship between sleep disorders and CMDs. It
is possible that those with depressed mood and anxiety disorders are more likely to have
sleep disorders. Longitudinal studies of these characteristics and factors would be invaluable
to clarify the temporality and examine the effects of sleep disorders on the development of
CMDs. Second, the questionnaires were self-administered, which could have introduced
some error or bias due to the subjective nature of sleep characteristics and CMDs. The
concordance of our results with those that used objective assessments serves to mitigate this
concern 3839, Third, in our study we adjusted for putative confounders. However, we cannot
exclude the possibility that there is residual confounding by factors such as history of mental
disorders. Finally, the population we studied was not a random selection which limits the
generalizability our study findings.

In summary, we have found noteworthy associations between sleep disorders such as
excessive daytime sleepiness and poor sleep quality with CMDs. Both sleep disorders and
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common mental disorders are highly prevalent in Chilean college students. Our study has
important clinical and public health implications. College often presents students with
increased social commitments, academic pressures and demands, voluntary sleep
deprivation, peer pressure, or financial pressure. These intense lifestyle changes influence
sleep behaviors with adverse health effects. However, our study suggests that by decreasing
daytime sleepiness and improving overall sleep quality, the risk for common mental
disorders could be reduced. Given the adverse health consequences associated with both
sleep disorders and CMDs, improving sleep hygiene among college students is imperative.
Educational programs designed to promote sleep hygiene among college students, can in
turn, lead to reduced risk of CMDs. More empirical research, however, is needed to evaluate
such programs in Chile and other settings characterized by high prevalence of sleep
disorders and CMDs.
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Figure 1. Prevalence of Daytime Sleepiness according to Age and Sex
*Daytime sleepiness (ESS=10)
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Figure 3. Distribution of Morningness and Eveningness Questionnaire (MEQ) Scores by Sex
Box plots comparing MEQ scores by sex. The central box shows the data between the upper

and lower quartiles, with the median represented by the middle line. The “whiskers” (lines
on either side of central box) extend from the upper and lower quartiles to a distance of
1.5xIQR (interquartile range) away of the most extreme data point within that range,
whichever is smaller.
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Common Mental Disorders (CMDs) by Demographic and Lifestyle Characteristics

Table 1

CMDs
Yes (n=225) No (n=701) p-value
Age (years) % %
18 (n=108) 12.9 87.0 0.051
19 (n=157) 24.8 75.1
20 (n=134) 23.9 76.1
21 (n=111) 24.3 75.6
> 22 (n=416) 27.1 72.8
Sex
Female (n=652) 20.2 79.8 0.055
Male (n=173) 26.1 73.9
Cigarette smoking status
Never (n=360) 19.7 80.3 0.034
Former (n=127) 26.9 73.1
Current (n=407) 28.3 717
Alcohol consumption
<1 drink/month (n=407) 21.4 78.6 0.128
1-19 drinks/month (n=375) 25.6 74.4
2 20 drinks/month (n=144) 29.2 70.8
Use of any stimulant drinks
No (n=343) 425 45.8 0.434
Yes (n=420) 575 54.2
Body mass index (kg/m2)
Underweight (n=13) 7.7 92.3 0.079
Normal (n=519) 235 76.5
Overweight (n=248) 29.4 70.6
Obese (n=115) 20.0 80.0
Any physical activity
No (n=422) 24.9 75.1 0.720
Yes (n=504) 23.8 76.2
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Table 2

Page 14

Correlations of Epworth Sleepiness Scale (ESS) score and Pittsburgh Sleep Quality Index

(PSQI) total score with General Health Questionnaire (GHQ-12) items

Spearman's Correlation

GHQ-12 Items ESS score”  PSQI score”
Able to concentrate 0.318 0.373
Lost much sleep 0.148 0.211
Playing useful part 0.198 0.188
Capable of making decisions 0.295 0.348
Under stress 0.201 0.208
Could not overcome difficulties 0.246 0.322
Enjoy normal activities 0.294 0.449
Face up to problems 0.311 0.378
Feeling unhappy and depressed 0.243 0.28
Losing confidence 0.209 0.274
Thinking of self as worthless 0.143 0.193
Feeling reasonably happy 0.151 0.219

*
p-values for each of the GHQ 12 items <0.001
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Table 3
Daytime Sleepiness, Poor Sleep Quality and Evening Chronotype in Relation to Common

Mental Disorders

Characteristic  Unadjusted OR (95% CI) ~ Age and sex adjusted OR (95% CI)  multivariate adjusted” OR (95% CI)

Daytime sleepiness

yduasnuel Joyny vd-HIN

1duosnuely Joyny Yd-HIN

1duasnuely Joyny Yd-HIN

No 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)

Yes 3.54 (2.56-4.91) 3.46 (2.49-4.81) 3.06 (2.05-4.57)
Sleep quality

Good 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)

Poor 4.65 (3.22-6.73) 4,57 (3.16-6.62) 4.76 (3.11-7.29)
Chronotype

Morning type 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)

Evening type

0.97 (0.43-2.61)

0.95 (0.65-1.41)

0.92 (0.64-1.33)

*
Adjusted for age, sex, smoking, alcohol drinking, stimulant use, body mass index, and physical activity;

*
Presence of common mental disorder was defined as having GHQ total score of 5 and higher
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