Eveningness Chronotype, Daytime Sleepiness, Caffeine Consumption
and Use of Other Stimulants Among Peruvian University Students
A Whittiera, SE Sanchezb,c, B Castañedab, E Sanchezc, B Gelayea, D Yanezd, MA Williamsa
Health International Research Training Program, Harvard School of Public Health, Boston, MA, USA; bUniversidad de San Martin de Porres, Lima, Peru;
cAsociacion Civil Proyectos en Salud (PROESA), Peru; dUniversity of Washington School of Public Health, Seattle, WA

Introduction & Objective
•Problems associated with insufficient
sleep and daytime sleepiness
negatively affect many areas of life
including cognition, emotions, work,
hobbies, and both physical and mental
health. Several studies have examined
the relationship between caffeine and
sleep disorders, but few have examined
this in Latin America.
•We sought to evaluate patterns of
circadian preferences and daytime
sleepiness, and to examine the extent
to which the consumption of stimulant
beverages is associated with daytime
sleepiness and evening chronotype
among Peruvian college students.
•students.
Methods
•The study was a cross-sectional
survey of 2,581 undergraduate
students attending 2 universities in
Lima, Peru.
•Data was collected through
anonymous, self-administered
questionnaires.
•The Morningness-Eveningness
Questionnaire (MEQ) and Epworth
Sleepiness Scale (ESS) were used to
assess chronotype and daytime
sleepiness.
•Multivariable logistic regression
procedures were usedto estimate the
odds of eveningess chornotype,
daytime sleepiness and poor quality
sleep in relation to stimulant use.
Covariate adjusted odds ratios (OR)
and 95% confidence intervals (95%
CI) were calculated. All data analyses
were performed using SPSS
Statistical Software.

Results

• Approximately 10% (95% CI 8.8-11.1%) of students
were found to be evening chronotypes while 35%
(95% CI: 32.7-36.4%) of them exhibited daytime
sleepiness.
• Age, sex, cigarette smoking, and alcohol consumption
were significantly associated with evening chronotype.
• Those who reported consuming stimulant beverages
had a 73% increased odds of being evening
chronotype (OR=1.73; 95% CI 1.24-2.40), and 37%
increased odds of excessive daytime sleepiness
(OR=1.37; 95% CI 1.16-1.63).
• Students who reported consuming any type of
stimulant beverage had 1.37-fold higher odds of
daytime sleepiness (95% CI 1.16-1.63). In
multivariable adjusted models, the odds ratio was
slightly attenuated toward the null but remained
statistically significant (OR=1.25; 95% CI 1.03-1.53).
• Students who frequently consumed Red Bull
(OR=2.43, 95% CI 1.55-3.82) and cola beverages
(e.g., Coca-Cola, Pepsi) (OR=1.85, 95% CI 1.29-2.66)
had higher odds of being classified as evening
chronotype.

Table 1. Morningness /Eveningness in Relation To Consumption Of Energy Drinks, Caffeinated
Beverages and Stimulants
Morning Evening
Unadjusted OR
Adjusted OR°
type
type
N=384
N= 256
(95% CI)
(95% CI)
%
Exposure
%
Any Stimulant Beverages
1.00 (Reference)
1.00 (Reference)
No
46.6
33.6
1.73 (1.24-2.40)
1.30 (0.86-1.96)
Yes
53.4
66.4
Type of Beverage
21.1
2.43 (1.55-3.82)
1.62 (0.91-2.88)
Red Bull
9.9
3.1
0.74 (0.31-1.76)
0.42 (0.12-1.51)
Evolution Drink
4.2
1.13 (0.47-2.72)
0.45 (0.12-1.67)
Turbo
3.1
3.5
1.13 (0.47-2.72)
0.58 (0.18-1.90)
Maretazo
3.1
3.5
1.28 (0.57-2.91)
0.86 (0.31-2.41)
Shark
3.4
4.3
7.0
1.09 (0.58-2.03)
0.72 (0.31-1.68)
Burn
6.)
2.0
2.53 (0.60-10.68)
0.00 (0.00-?)
Other Energy Drinks*
0.8
Coffee
71.9
1.00 (Reference)
1.00 (Reference)
No
74.5
28.1
1.14 (0.80-1.63)
0.99 (0.63-1.57)
Yes
25.5
Coke/Pepsi
67.6
1.00 (Reference)
1.00 (Reference)
No
79.4
32.4
1.85 (1.29-2.66)
1.45 (0.91-2.30)
Yes
20.6
*
***
P-value from Chi-Square test; **Numbers may not add up due to missing; Other energy
drinks includes the following (Liftoff, Vortes); °Adjusted for age, gender, smoking, body mass index, and
physical activity

Figure 1. Prevalence of daytime sleepiness according to age and sex
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Conclusion
•Stimulant beverage consumption is associated with both
evening chronotype and daytime sleepiness. However, after
controlling for other factors, the association with evening
chronotype was no longer significant. Chronotype is also
significantly associated with age, sex, cigarette smoking status,
and alcohol consumption, but not BMI or physical activity.
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Conclusion

Table 2. Daytime Sleepiness in Relation to Consumption of Energy Drinks, Caffeinated
Beverages and Stimulants
Daytime sleepiness
Unadjusted OR
Adjusted OR°

Exposure
Any stimulant beverages
No
Yes
Type of beverage
Red Bull
Evolution Drink
Turbo
Maretazo
Shark
Burn
Other Energy Drinks*
Coffee
No
Yes
Coke/Pepsi
No
Yes

Yes
(N=866)
%

No
(N=1,639)
%

(95% CI)

(95% CI)

34.4
65.6

41.9
58.1

1.00 (Reference)
1.37 (1.16-1.63)

1.00 (Reference)
1.25 (1.03-1.53)

14.2

13.1
2.9
3.2
2.7
2.8
7.8
0.7

1.10 (0.87-1.40)
1.11 (0.69-1.78)
0.95 (0.59-1.52)
1.12 (0.69-1.84)
0.99 (0.60-1.63)
0.85 (0.61-1.17)
1.91 (0.85-4.26)

0.85 (0.62-1.15)
1.14 (0.64-2.02)
0.93 (0.51-1.68)
1.28 (0.69-2.38)
1.07 (0.56-2.04)
0.65 (0.42-0.98)
7.18 (1.99-25.93)

70.2
29.8

75.0
25.0

1.00 (Reference)
1.27 (1.06-1.53)

1.00 (Reference)
1.20 (0.96-1.50)

5.6
24.4

76.4
23.6

1.00 (Reference)
1.05 (0.86-1.27)

1.00 (Reference)
0.91 (0.72-1.15)

3.2
3.0
3.0
2.8
6.7
1.4

*Other energy drinks includes the following: Carabao Daeng, Lipovitan-D or Lipo, Wrangyer, and Shark; °Adjusted
for age, gender, smoking, body mass index, and physical activity
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Introduction & Objectives
 Studies suggest that disturbances in circadian
rhythm, sleep quality, and daytime functioning
can lead to the development of common
mental disorders. An accumulating body of
evidence also shows that sleep disorders have
shared pathophysiologic mechanisms with
mood disorder.
 This research seeks to examine the extent to
which the characteristics of morningness and
eveningness chronotype, daytime sleepiness
and poor sleep quality are associated with
common mental disorders among a large
sample of Peruvian college students, a
population that has not been sufficiently
evaluated in this area of study.

Materials and Methods
 The study was conducted among 2,538
undergraduate Peruvian students.

Results
 The item “ability to face up to problems”
had highest correlation with PSQI
(r=0.36) while “feeling unreasonably
happy” had the smallest correlations
(r=0.17).

Table 1— Correlations of Pittsburgh Sleep Quality Index (PSQI) Total Score
and Epworth Sleepiness Scale (ESS) Score with GHQ-12 items

PSQI score
Spearman’s
GHQ-12 Items
Correlation*
Able to concentrate
0.31
Lost much sleep
0.25
Playing useful part
0.24
Capable of making decisions
0.27
Under stress
0.20
Could not overcome difficulties
0.25
Enjoy normal activities
0.32
Face up to problems
0.36
Feeling unhappy and depressed
0.28
Losing confidence
0.26
Thinking of self as worthless
0.27
Feeling reasonably happy
0.17

 Participants classified as evening types
were 1.43 times as likely to have CMDs
(OR = 1.43; 95% CI 1.00–2.05) than
participants classified as morning types
(Table 2).
 Students with poor sleep quality had a
4.5-fold higher relative odds of CMDs (OR
= 4.50; 95% CI 3.69-5.49) compared to
those without poor sleep quality.

*All

 Students who reported excessive
daytime sleepiness had a 1.68 higher
relative odds of CMDs (OR = 1.75, 95% CI
1.46-2.08) compared to students without
daytime sleepiness.

 Students completed a self-administered
questionnaire that gathered information about sleep
characteristics, socio-demographic and lifestyle data.
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 Evening chronotype, sleep quality, and daytime
sleepiness and evening chronotype were assessed
using the Horne and Ostberg MorningessEveningeness Questionnaire (MEQ), Pittsburgh Sleep
Quality Index (PSQI), and Epworth Sleepiness Scale
(ESS) .
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 Overall, 32.9% of the participants had prevalent
CMDs (39.3% among female students and 24.4%
among male students) (Figure 1).

 All of the 12 items of GHQ were positively and
significantly associated with total PSQI and ESS
scores (p<0.001) (Table 1).
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Discussion

 Logistic regression analysis was used to examine the
 Overall our study found strong associations
associations between sleep disorders and CMDs
between sleep disorders and CMDs among
while accounting for possible confounding factors.
Peruvian college-age students.

Results

Unadjusted OR
Age and gender
Multivariate
(95% CI)
adjusted OR (95% CI) adjusted OR (95% CI)

*Adjusted for age, gender, alcohol consumption, activity, and energy drinks
use; *Presence of common mental disorder was defined as having GHQ total
score of 5 and higher

10
5

 Presence of common mental disorders (CMDs) was
evaluated using the General Health Questionnaire
(GHQ-12).

p<0.001

Table 2—Eveningness Chronotype, Daytime Sleepiness and Poor Sleep
Quality in Relation to Common Mental Disorders

Figure 1—Prevalence of CMDs According to Sex and Age
40.7

ESS score
Spearman’s
Correlation*
0.17
0.09
0.16
0.17
0.08
0.18
0.10
0.12
0.17
0.13
0.14
0.06

 Social circumstances, academic stress, and the high
expectations of a fast-paced society might be
contributing to the high prevalence of CMDs among
college students.
 Given the growing problem of CMDs and sleep
disturbances among college students, early
education and awareness about sleep hygiene
could effectively alter the possibility of one’s
development of CMDs as a young adult.
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Background

 Daytime sleepiness, eveningness chronotype,
and mood disorders—have all been studied
individually. However few investigators
evaluated the association between sleep
characteristics and mental health disorders
among college-age students.

Objective
 This study investigates the extent to which
daytime sleepiness, poor sleep quality and
evening chronotype are associated with
common mental disorders (CMDs) among
Chilean college students.

Materials and Methods
 This was a cross sectional study of 963
students from four universities in the
Magallanes region of Chile.
 Questionnaires were self-administered and
captured socio-demographic characteristics,
sleep, CMDs, and other lifestyle behaviors.
 The Epworth Sleep Scale (ESS), Pittsburgh
Sleep Quality Index (PSQI), MorningnessEveningness Questionnaire (MEQ), and
General Health Questionnaire (GHQ-12) were
used to determine daytime sleepiness, sleep
quality, chronotype, and CMDs respectively.
 Frequencies and Chi-squared tests were used
to determine bivariate associations for
categorical and continuous variables.
 Multivariate logistic regressions were used to
estimate odds ratios (OR) and 95% confidence
intervals (95%CI) for sleep disorders and CMDs.
Acknowledgment: This work was supported by an award
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Minority Health and Health Disparities (T37-MD001449000).

Prevalence of Common Mental Disorders
Common Mental Disorders (CMDs) by Demographic and
Lifestyle Characteristics
Age (years)
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≥ 20 drinks/month
BMI (kg/m2)
Underweight
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Obese
Any physical activity
No
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Prevalence of Daytime Sleepiness According to Age and Sex

Percent PRevalence

anxiety disorders, have been suggested as the
leading causes of disability globally.

 The prevalence of CMDs among all students was 24.3% (95%CI: 21.5-27.1%).
 Male students had higher prevalence of CMDs (26.1%; 95%CI: 22.7-29.4%) compared to females
(20.1; 95%CI: 15.3-24.9%). The prevalence of CMD was higher for older students, with students
age 22 years or older at 27% (95% CI: 22.8-31.4%).
 Excessive daytime sleepiness (ESS≥10) prevalence for all participants was 31.3% (95%CI; 28.334.4%).
 Female students were more often classified as having excessive daytime sleepiness (35.3%;
95%CI 31.6-39.1%) than male students (22.0%; 95%CI 17.0-27.0%) (p < 0.001).
 Overall, 20 year-old male students had the lowest prevalence of daytime sleepiness (17.2%),
while 21 year-old female students had the highest prevalence (39.1%).
 Cigarette smoking was statistically significantly and positively associated with CMDs (p=0.034).
 Excessive daytime sleepiness and poor sleep quality were associated with increased odds of
CMDs (OR=3.06, 95%CI: 2.05-4.57; OR=4.76, 95%CI:3.11-7.29; respectively).
 No statistically significant association was noted between evening chronotype and CMDs
(OR=0.97; 95%CI: 0.43-2.61).
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Daytime Sleepiness, Poor Sleep Quality and Evening Chronotype in Relation to Common
Mental Disorders
Characteristic

Daytime sleepiness
No
Yes
Sleep quality
Good
Poor
Chronotype
Morning type
Evening type

Unadjusted OR
(95% CI)

Age and sex adjusted Multivariate adjusted*
OR (95% CI)
OR (95% CI)

1.00 (Reference)
3.54 (2.56-4.91)

1.00 (Reference)
3.46 (2.49-4.81)

1.00 (Reference)
3.06 (2.05-4.57)

1.00 (Reference)
4.65 (3.22-6.73)

1.00 (Reference)
4.57 (3.16-6.62)

1.00 (Reference)
4.76 (3.11-7.29)

1.00 (Reference)
0.97 (0.43-2.61)

1.00 (Reference)
0.95 (0.65-1.41)

1.00 (Reference)
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

Conclusion
Sleep disturbances and CMDs are common among Chilean college students. Poor sleep quality and
daytime sleepiness are associated with increased risk of CMDs. Given the adverse health
consequences associated with both sleep disorders and CMDs, improving sleep hygiene among
college students is imperative to public health. Our findings are consistent with studies
documenting a link between sleep quality and mental health. Interventions designed to improve
sleep health among college students may contribute improved mental health outcomes as well.
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Results

Introduction

Caffeine, a widely used stimulant, can promote general wakefulness
amongst its users. Khat, also a stimulant, is an evergreen plant with
amphetamine-like effects commonly for social recreation and to improve
work performance in Ethiopia.
We conducted this study to evaluate the prevalence and distribution of
daytime sleepiness and circadian preferences among Ethiopian college
students. We further sought to examine the extent to which, if at all,
caffeine consumption and Khat use are associated with daytime sleepiness
and evening chronotype.

N=2,410
n
21.66±1.70

Characteristic
Age (Mean± SD)
Age (years)
18-19
20
21
≥ 22
Sex
Male
Female

122
494
665
1,129

Cigarette smoking status
Never
Former
Current
Caffeinated beverage
consumption
No
Yes
Alcohol consumption
<1 drink/month
1-7 drinks/month
8-19 drinks/month
≥ 20 drinks/month

MEQ Score
Thresholds

Type

%

5.1
20.5
27.6
46.8

1,844
533

77.6
22.4

2,323
12
75

96.4
0.5
3.1

All

Female

Male

≤ 41

% (95% CI)
1.30 (0.84-1.76)

Intermediate (n=1,512)

42-58

62.9 (60.96-64.84)

64.4 (60.34-68.47)

62.4 (60.19,64.61)

Morning type (n=868)

≥ 59

35.9 (33.97-37.83)

34.5 (30.46-38.54)

36.3 (34.11-38.49)

Evening type (n=30)

% (95% CI)
1.10 (0.22-1.99)

% (95% CI)
1.30 (0.78-1.82)

Figure 1—Prevalence of Daytime Sleepiness According to Age and Sex
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Any physical activity
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19.4
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237
68
30

86.1
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637
1,643
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72.1
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Prevalance of daytime sleepiness

Sleep is a key component in maintaining one’s state of physical and mental
well-being. The achievement of an ideal amount of sleep can be elusive for
college students with academic, social, and work commitments.

Table 2 - Prevalence Estimates of Morningness/Eveningness Chronotype

Table 1-Characteristics of Study Sample
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Methods
We conducted a cross-sectional study at multiple Universities in Ethiopia

0
18-19

Chi-square test and Student’s t-test were used to determine bivariate
differences for categorical and continuous variables, respectively.
We used multivariable linear and logistic regression procedures to estimate
odds ratios (OR) and 95% confidence intervals (95% CI) while adjusting for
potential confounders.

Results
 Daytime sleepiness (ESS ≥10) was present in 26% of the students (95% CI:
24.4-27.8%) with 25.9% in males and 25.5% in females (Figure 1)
 A total of 30 (0.8%) students were classified as evening chronotypes (0.7% in
females and 0.9% in males) (Table 2)
 Use of any caffeinated beverages (OR=2.18; 95%CI: 0.82-5.77) and Khat
consumption (OR=7.43; 95%CI: 3.28-16.98) increased the odds of evening
chronotype (Table 3).
 No statistically significant associations were noted for Khat use or caffeinated
beverages with daytime sleepiness (Table 3).

21

≥22

Table 3 - Evening Chronotype and Daytime Sleepiness in Relation to Stimulant Use
Evening Chronotype

 2,410 students provided informed consent and completed self-administered
questionnaires on socio-demographic characteristics, sleep and lifestyle
behaviors.
Daytime sleepiness and chronotype were assessed using the Epworth
Sleepiness Scale (ESS) and the Horne & Ostberg Morningness /Eveningness
Questionnaire (MEQ), respectively.
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Morning
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Daytime Sleepiness

Evening
N=30
Unadjusted
OR (95% CI)

No
N=1,702

Yes
N=594

%

%

Unadjusted
OR (95% CI)

Adjusted*
OR (95% CI)

Adjusted*
OR (95% CI)

%

%

98.1

1.9

1.00 (Reference)

1.00 (Reference)

72.2

27.8

1.00 (Reference)

1.00 (Reference)

96.0

4.0

2.18 (0.82–5.77)

2.21 (0.83–5.87)

74.8

25.2

0.87 (0.71–1.08)

0.86 (0.69–1.06)

97.5

2.5

1.00 (Reference)

1.00 (Reference)

74.6

25.7

1.00 (Reference)

1.00 (Reference)

84.1

15.9

7.43 (3.28–16.98)

7.30 (3.08–17.32)

74.7

25.3

0.98 (0.71–1.35)

0.94 (0.64–1.39)

Caffeinated beverages
No
Yes
Khat consumption
No
Yes

Conclusions
The prevalence of daytime sleepiness among our study population was high in subSaharan African population of college students. Our study also showed an increased
evening chronotype with consumption of Khat amongst students. Large welldesigned prospective cohort studies that allow for the comprehensive examination
of caffeinated beverages and Khat consumption in relation to sleep disorders among
young adults are warranted. Enhanced understanding of the epidemiology of
stimulant use and sleep disorders is expected to provide important information that
can be used to design health promotion and disease prevention activities amongst
Ethiopian adolescents and college students.
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Results

Introduction and Objectives

Mood disorders, particularly depression, are becoming
increasingly recognized as potential causes of increased
morbidity and mortality. Common mental disorders (CMDs),
therefore, are increasingly becoming an important public
health concern, particularly among college students.
We conducted this study to examine the correlates of
daytime sleepiness, sleep quality, and chronotype in relation
to the presence of CMDs in Ethiopian college students.

Materials and Methods
A cross-sectional survey was conducted at the Universities
of Gondar and Haramaya, Ethiopia. A total of 2,817
undergraduates participated in the study. A self-administered
questionnaire ascertained demographic information including
age, sex, and education level.
• Pittsburgh Sleep Quality Index (PSQI). Sleep quality was
assessed using the previously validated PSQI instrument.
• General Health Questionnaire (GHQ-12). The 12-item
version of the General Health Questionnaire was used to
screen for non-pathological CMDs..
• Morningness-Eveningness Questionnaire (MEQ). MEQ is
a 19-item questionnaire that identifies morningnesseveningness preference.
• Epworth Sleep Scale (ESS). The ESS is a measure of a
individual’s general level of daytime sleepiness.
Behavioral and demographic characteristics were compared
using Student’s t tests, Wilcoxon’s rank sum tests, or chisquare tests. Spearman’s correlation coefficients were used
to assess associations of sleep quality and daytime
sleepiness. Logistic regression models were used to
estimate odds ratios (OR) and 95% confidence intervals (CI).

Among total males, 25.4% were characterized as having CMDs while 30.6% of women in the sample population exhibited characteristics of
CMDs.
• Morning/evening chronotype was found not to be significantly associated with mental disorders when adjusting for multiple variables.
• After adjusting for potential confounders, daytime sleepiness (OR=2.06; 95% CI 1.63-2.58) and poor sleep quality (OR=2.96; 95% CI 2.223.96) were associated with increased odds of CMDs. No significant association was noted between chronotype and CMDs (OR=1.22;
95%CI: 0.34-4.41).
Figure 1. Prevalence of CMDs according to Age and Sex

Table 1. Common Mental Disorders by Demographic and Lifestyle
Characteristics
Yes
(n=609)
n (%)
32 (27.1)
128 (27.0)
166 (26.2)
283 (26.5)

Demographic
Age (years)
18-19
20
21
22 and older

No
(n=1683)
n (%)
86 (72.9)
346 (73.0)
467 (73.8)
784 (73.5)

p-value
0.991

40

37.8

35

% Prevalence

Sleep is an essential physiological function that is regulated
by both circadian rhythms and sleep-wake homeostatic
systems that determine sleep duration and timing.
Individuals who experience irregular sleep patterns and poor
sleep quality have further reported increased levels of
daytime sleepiness. College students are particularly
susceptible to patterns of sleep disturbance and poor sleep
quality due to increased academic workload and
psychosocial concerns. A number of studies have
demonstrated associations between sleep problems and
symptoms of depression and substance use in adolescents.

• Of the 2,645 college students who completed the survey and met participation guidelines, 26.6% students were characterized as having a
CMDs.
• Within the sample population, gender and alcohol frequency exhibited statistically significant associations with prevalence of CMDs.
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Females
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5
0
18-19

20
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Age (years)

Sex
Female
Male

0.020
155 (30.6)
445 (25.4)

352 (69.4)
1307 (74.6)

Table 2—Eveningness Chronotype, Poor Sleep Quality, and Daytime
Sleepiness in Relation to Common Mental Disorders
Cigarette Smoking Status
Never
Former
Current
Alcohol consumption
<1 drink/month
1-19 drinks/month
≥ 20 drinks/month
Khat use
No
Yes

0.598
583 (26.4)
4 (33.3)
22 (31.0)

1626 (73.6)
8 (66.7)
49 (69.0)

Characteristic
0.023

505 (25.6)
96 (33.2)
8 (26.7)

1468 (74.4)
193 (66.8)
22 (73.3)
0.710

474 (26.3)
54 (25.1)

Body mass index (kg/m2)
Underweight(<18.5)
Normal (18.5-24.9)
Overweight (25.0-29.9)

1330 (73.7)
161 (74.9)
0.372

249 (28.0)
349 (25.6)
7 (21.9)

Chronotype*
Morning type
Evening type
Sleep quality*
Good
Poor
Daytime sleepiness**
No
Yes

Unadjusted OR
(95% CI)

Age and sex
adjusted OR
(95% CI)

Multivariate
adjusted OR
(95% CI)

1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
1.63 (0.47-5.63) 1.61 (0.47-5.55) 1.22 (0.34-4.41)
1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
2.47 (2.02-3.03) 2.43 (1.98-2.99) 2.36 (1.91-2.93)

1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
2.04 (1.69-2.48) 2.04 (1.68-2.48) 2.02 (1.64-2.49)

640 (72.0)
1015 (74.4)
25 (78.1)

Conclusion
To the best of our knowledge, our study is one of the first to examine
associations of sleep disturbances with CMD among young adults in subSaharan Africa. The results of our study support previous findings that
indicate associations between poor sleep quality, gender, and increased risk
of CMDs.
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The co-occurrence of sleep disorders and CMDs among college students is
becoming an important global health issue due to the increased demands
and academic expectations placed on students. Our study shows that poor
sleep quality—a predictor of daytime sleepiness—and biological chronotype
are statistically significantly associated with increased risk of CMDs in
Ethiopian college students. The observed increased risk of CMDs in relation
to sleep disorders suggest that school administrators and clinicians need to
encourage improved sleep hygiene among college students.
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Results

Results (cont.)

Figure 1. Prevalence of Evening Chronotype and Daytime Sleepiness
Among Thai College Students

• Approximately 13% of the cohort were classified as being
evening types while 27.9% reported experiencing daytime
sleepiness.

Daytime sleepiness can be defined as the inability to stay
awake and alert during the day. Evening chronotype is a
individual’s circadian preference to work in the night. Prior
research has shown that both daytime sleepiness and
evening chronotype are associated with poor health.
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Energy drinks and other caffeinated beverages have gained
international popularity among young adults as a source to
counteract fatigue and meet academic, physical, and
cognitive demands. Some adverse effects of caffeine use
include energy loss, headaches, cardiac problems, and
even sudden death. This stimulant has been implicated as
important risk factors for increased daytime sleepiness and
evening chronotype.
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Objective
This cross-sectional study was designed to investigate the
prevalence of daytime sleepiness and evening chronotype
among Thai college students; and to evaluate the extent to
which the two traits are associated with caffeinated
stimulants.

Methods
The study population consisted of 3,000 college students
from seven different Thai universities. Sociodemographic
and lifestyle characteristics were ascertained using a selfadministered questionnaire. Anthropometric
measurements including weight and height were taken by
research nurses.
Evening chronotype and daytime sleepiness was
determined using the Horne and Ostberg Morningness /
Eveningness Questionnaire (MEQ) and Epiworth Sleepiness
Scale (ESS) respectively. Numerical score cut-offs are
provided in the footnote of Table 1.
Characteristics were summarized using means (±standard
deviation) for continuous variables and counts and
percentages for categorical variables. Significant
associations were determined using one-way ANOVA test.
Logistic regression modeling procedures were used to
calculate odds ratios (OR) and 95 % confidence intervals (95
% CI) for the associations between the prevalence of
daytime sleepiness and evening chronotype in relation to
caffeinated stimulant.
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• Former/current smokers had higher ESS score, although
the association is marginally significant (p value=0.059)

20
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• Alcohol drinkers had higher ESS scores (p value=0.09)

10
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0

0

Although Thailand has one of the highest rates of energy
drink consumption per capita, very few studies have
focused on sleep-related health problems of Asian
populations. To the best of our knowledge, we are the first
to study daytime sleepiness and evening chronotype in
relations to caffeinated beverages among Thai college
students.
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Table 1. Mean MEQ and ESS Score by Poor Lifestyle Characteristics
MEQ Score

Lifestyle Characteristics
Sex
Female
Male
Cigarette smoking
Never
Former
Current
Alcohol Consumption
<1 drink/month
1-19 drinks/month
>=20 drinks/month

ESS Score

Mean

SD

p-value

Mean

SD

p-value

51.45
50.19

8.07
8.23

<0.001

7.68
7.40

3.32
3.50

0.037

51.40
47.56
47.02

8.00
8.97
8.56

<0.001

7.54
8.11
8.05

3.36
3.53
3.56

0.059

52.14
49.04
45.31

8.07
7.75
8.76

<0.001

7.46
7.84
8.12

3.39
3.32
3.65

0.009

MEQ: <41 for evening chronotype; 42-58 for intermediate chronotype; >59 for morning chronotype
ESS: >10 for experiencing daytime sleepiness

Table 2. Evening Chronotype and Daytime Sleepiness in Relation
to Stimulant Use
Evening Chronotype
Adjusteda
OR (95% CI)
Any stimulant beverages
No
Yes
Types of beverages
Coffee
Tea
Coke/Pepsi with sugar
Coke/Pepsi sugar free
M 100/M 150
Red Bull
Other Energy Drinksb
Number of different types of stimulants/week
0
1
2
>=3
aAdjusted

Daytime Sleepiness
Adjusteda
OR (95% CI)

1.00 (Reference)
2.68 (2.01-3.58)

1.00 (Reference)
1.22 (1.03-1.44)

1.95 (1.42-2.67)
2.31 (1.75-3.05)
2.70 (2.03-3.58)
2.66 (1.77-4.00)
3.50 (1.90-6.44)
2.39 (1.02-5.58)
2.90 (0.98-8.62)

1.07 (0.89-1.29)
1.21 (1.03-1.43)
1.26 (1.07-1.48)
1.39 (1.10-1.76)
1.52 (1.10-2.11)
1.72 (1.08-2.75)
1.67 (0.97-2.88)

1.00 (Reference)
1.21 (0.73-2.00)
2.65 (1.81-3.90)
3.65 (2.58-5.16)

1.00 (Reference)
1.03 (0.76-1.39)
1.10 (0.87-1.38)
1.37 (1.13-1.67)

for age, gender, smoking, body mass index, and physical activity

bOther energy drinks includes

• Former and current smokers as well as those who
consumed alcohol had lower mean MEQ score (p
value<0.001) than non exposed individuals.

the following: Carabao Daeng, Lipovitan-D or Lipo, Wrangyer, and Shark

• Using caffeinated stimulants (except other energy drinksb)
increased the odds of being an evening type. For example,
drinking Red Bull increased the odds of having evening
chronotype by 2.39-fold (Table 1).
• Using caffeinated stimulants (except coffee and other
energy drinksb) increased the odds of experiencing daytime
sleepiness. For example, Red Bull consumers had 72%
higher chance of experiencing daytime sleepiness (Table 1).

Discussion
• There is a high prevalence in daytime sleepiness and
evening chronotype among all age groups for both male
and female students.
• Prior studies have found that daytime sleepers or evening
types lead less healthy lifestyles and are associated with
poor health. Among Thai college students, an inclination
towards eveningness (lower MEQ score) or daytime
sleepiness (higher ESS score) was associated with smoking
or drinking alcohol, suggesting daytime sleepers and
evening types to smoke and drink.
• Despite using caffeinated stimulants for academic
purposes, college students who are evening chronotype
and/or daytime sleepers have lower academic
performance (shown by other studies).
• School administrators and universities should implement
educational programs for students on dietary and sleep
health.
• Future research on sleep and health should be conducted
in multicultural settings.
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Background & Objectives

 Mood disorders are a class of illnesses that can
have a negative impact on psychological and
physical well being.
 Common mood disorders (CMDs), which include
conditions such as depression and anxiety, are
becoming increasingly prevalent in the young adult
age group (15-24 years old).
 In parallel to CMDs, sleep disorders are emerging
as important public health problems among young
adults. Prevalence is especially pronounced in the
Asia which as of 2007 was home to 615 million 1524 year olds.
 Despite the high prevalence and burden of CMDs
and sleep disorders among youth, few studies have
investigated the relationship between the two in
Asian countries, and to the best of our knowledge,
none have been conducted on the Thai student
population.
 Given this gap we designed the present study to
investigate the relationship between CMDs and
select sleep characteristics (eveningness
chronotype, daytime sleepiness, and poor sleep)
among college students in Thailand.
Methods and Materials

 A cross-sectional study was conducted among 2,970
Thai undergraduate students. Students were asked to
complete a self-administered questionnaire that
collected information about lifestyle and demographic
characteristics.

 The Horne and Ostberg Morningess-Eveningeness
Questionnaire (MEQ), Pittsburgh Sleep Quality Index
(PSQI), and Epworth Sleepiness Scale (ESS), were used
to evaluate circadian preference, sleep quality and
daytime sleepiness respectively.

Results
Table 1. Correlations of Pittsburgh Sleep Quality Index (PSQI) total score
and Epworth Sleepiness Scale (ESS) score with GHQ-12 items

GHQ-12 Items

PSQI score
Spearman’s
Correlation*

ESS score
Spearman’s
Correlation*

Characteristic

0.195

0.128

Chronotype

0.136

0.093

0.170

0.107

0.170

0.084

0.169

0.103

0.163

0.098

0.343

0.073

0.293

0.136

0.249

0.116

0.250

0.114

0.209

0.149

0.146

0.122

0.391 (p=0.016)

0.191 (p=0.018)

Able to concentrate
Lost much sleep
Playing useful part
Capable of making decisions
Under stress
Could not overcome difficulties
Enjoy normal activities
Face up to problems
Feeling unhappy and depressed
Losing confidence
Thinking of self as worthless
Feeling reasonably happy
GHQ Total Score
*All

Table2. Association between CMD and selected sleep characteristics

Unadjusted OR
(95% CI)

Age and gender
Multivariate adjusted
adjusted OR (95% CI)
OR (95% CI)*

Morning type

1.00 (Reference)

1.00 (Reference)

1.00 (Reference)

Evening type

3.51 (2.25, 5.46)

3.46 (2.21, 5.41)

3.35 (2.09, 5.37)

No

1.00 (Reference)

1.00 (Reference)

1.00 (Reference)

Yes

2.02 (1.59, 2.55)

1.99 (1.58, 2.52)

1.95 (1.54, 2.47)

Good

1.00 (Reference)

1.00 (Reference)

1.00 (Reference)

Poor

5.03 (3.77, 6.71)

5.05 (3.79, 6.73)

4.89 (3.66, 6.55)

Daytime sleepiness

Sleep quality

*Adjusted for: age, gender, smoking , stimulant use, bmi, physical activity

p-values <0.001 except GHQ Total score

 Socio-demographic Information: Approximately 67% of
students were females while 33% were males. The
student’s age ranged from 18- 28 years old with a mean
age of 20.4 (SD, 1.34) years.
 CMD Prevalence: 11.2% (n=337) of students were
identified as experiencing a CMD (95% CI 10.1-12.3%).
No significant difference in prevalence was seen
between male and female students.
 Correlation between PSQI, ESS and GHQ-12: Each of the
12 items of the GHQ-12 instrument had a significant
positive correlation with both the PSQI and ESS scores
(p-values <0.001). Similarly, the GHQ total score was
statistically significantly correlated with the PSQI and
ESS scores (p-value = 0.016 and 0.018, respectively).
 CMD and Sleep Characteristics: In a multivariate
adjusted model students with evening chronotype
(OR=3.35; 95% CI 2.09-5.37), poor sleep quality
(OR=4.89; 95% CI 3.66- 6.54) and daytime sleepiness
(OR=1.95; 95% CI 1.54-2.47) were statistically
significantly associated with CMDs.

Conclusion

 The odds of CMD among students with evening
chronotype were more than three times higher
compared to morning types. Students with
poor sleep quality and those classified as
daytime sleepers had respectively five and two
times higher odds of CMD than their
counterparts.
 These findings highlight the importance of
educating students about the importance of
sleep and their impact on mental health.
 Studies using objective measure of sleep
duration and sleep quality as well as
longitudinal studies assessing the temporal
relationship between CMD and sleep disorders
are warranted.
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 Descriptive statistics were used to assess demographic
characteristics of participants according to study group.
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 Logistic regression procedures were used to estimate
associations between sleep characteristics and CMDs.
 All analyses were performed using IBM’s SPSS Statistical
Software version 20 for Windows. All reported p values
were two-sided and deemed statistically significant at α
= 0.05
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