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Abstract 

Nowadays, sleep-related problems are a prevalent occurrence among university students. Poor 
sleep quality is one of the most studied aspects of sleep complaints, affecting from 10% to 50% 
of this population. Poor sleep quality consequences are many and have a profound impact in 
the student’s psychobiological health. University students live through a period of psychological 
challenge and adaptation, since the transition from high school to professional life. Abrupt 
autonomy challenges students to deal with many choices, from their academic and social life to 
their intimate habits. Frequently, sleep hygiene is neglected, or they are unable to use proper 
coping mechanisms, resulting in disturbing consequences that could impact their lives as adults. 
Research has found a significant association between sleep quality and depression or depressive 
symptoms, but this relationship is still somewhat difficult to interpret. The objective of this 
review is to appraise the current knowledge around the relationship of sleep with depression in 
this group of young adults. The methodology, the relationship between sleep and depression 
and possible influencing factors were examined. The current literature still supports a 
bidirectional relationship between sleep and depression, however, the importance of sleep 
quality is becoming the most relevant variable. Education and the application of policies 
regarding sleep hygiene may prevent, in some cases, the development of depression and 
improve the quality of sleep in other cases. Future research should clarify the relationship 
between sleep problems and depression in a way they could be prevented or, at least, 
minimalized with effective and achievable interventions. 
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1.Introduction 
When young adults go through university, they experience a period of psychological 

challenge and adaptation, since the transition from high school to professional life. The sudden 
autonomy challenges students with varying choices, from their academic and social life to their 
intimate habits. Frequently, some important dimensions of their lives are sacrificed, being sleep 
hygiene often neglected, and in the presence of frustration or life changes, they are unable to 
use proper coping mechanisms, resulting in problematic consequences that could impact their 
lives through academic life and as adults. 

The occurrence of poor mental health among university students varies, but nonetheless 
the rates of depressive symptoms can go as high as 50% in some countries.(1)  Along with this 
situation, the deterioration of good sleep habits may be contributing to the poor mental health 
seen in this population. Sleep quality, a measurement that is related to sleep hygiene, has been 
shown to be poor in this population in different countries, affecting in some cases around 50% 
of the students.(1-3) An accumulation of research shows that the relationship between 
disturbed sleep and depression is complex and bidirectional. As this relation is better 
understood, a dedicated intervention both on sleep quality and depression could prevent the 
emerging problem in the affected student populations, as well as serving as prevention in the 
post-graduated young adults. 

The aim of this systematic review is therefore to appraise the current available literature 
that specifically probes this relation, focusing mainly which of the variables of depression, 
depression symptoms or poor sleep quality may contribute more to the problem. Additionally, 
this review also aims to appreciate some of the factors that can potentially interfere in this 
relation.  

2. Material and Methods 
This review methodological approach has been based in PRISMA’s guidelines, available 

at “prisma-statement.org/”. Pubmed was queried for all references from 1970 through July 22, 
2017 for studies related to depression associated to sleep in college students or young adults. 
The search terms were the following: ((Sleep[MeSH Terms]) AND depression[MeSH Terms]) AND 
adults, young[MeSH Terms]), with 318 results; ((Sleep[MeSH Terms]) AND depression[MeSH 
Terms]) AND students[MeSH Terms] with 40 results; (("sleep"[MeSH Terms]) AND 
depression[MeSH Terms]) AND students) with 75 results; ((Sleep[Title/Abstract]) AND 
Depression[Title/Abstract]) AND Students[Title/Abstract]) with 272 results; In a first phase 
selection, repeated articles were sorted out, and the remaining articles were selected by title, 
having as inclusion criteria the combination of the terms “sleep”, “sleep quality”, “depression”, 
“depressive symptoms”, “college”, “students”, “young adults”, “university”, ”population”. In a 
second phase, the selected articles were individually read and submitted to the following 
criteria: 1) any type of article, excluding reviews, meta-analyses and editorial notes; 2) 
population attending college or young adults; 3) clear methodology and generally accepted data 
collection instruments, related to assess depression, depressive symptoms, sleep and sleep 
quality, coherent with the intervention; 4) the outcome would be associated with sleep, sleep 
quality, depression and depressive symptoms; 5) exclusion of any article in which the outcome 
would relate intentionally to insomnia or other sleep disturbances, other than affecting sleep 
quality.  

The data retrieved from each article included the study type, the country, the population 
context, the methodology, the reported limitations, the outcomes regarding the instrument 



used. Also, data was retrieved concerning other factors the authors consider having influence in 
the main outcomes in each study. 

3.Results 
From the initial search, 705 articles were selected. After the first phase selection, 66 

were selected, which followed to be selected in the second phase selection, resulting in 32 
articles which were included in the review (Figure 1).  

From all articles, 13 were from North America (11 – U.S.A; 1 Canada; 1 Mexico), 10 were 
from Asia (5- Japan; 3 China; 1 Thailand; 1 Nepal), 2 from Oceania (2- Australia), 2 from Europe 
(1- Austria; 1- Poland), 2 from Middle East (1- Turkey; 1- Lebanon), 2 from Africa (1- Nigeria; 1- 
Ethiopia) and 1 study regarding various geographic proveniences. 

The study types included 22 cross-sectional studies, 7 longitudinal studies, 1 
experimental study, 1 pilot study and 1 quasi-experimental study. 

3.1 Population 

A great portion of the studies included a general college student population (26), although some 
were specific college schools (Medicine – 2; Nursery – 1; Arts – 1) and two studies included both 
college students and young adults. 

3.2 Methodology applied 

Regarding sleep and sleep quality the most used instrument used in was the Pittsburgh 
Sleep Quality Score (PSQI),21 articles, followed by questionnaires made by the authors ,6 
articles, and other questionnaires, 6 articles: Sleep Habits Questionnaire, Tokyo Metropolitan 
Institute for Neuroscience Life Habits Inventory, Auckland Sleep Questionnaire and sleep diaries. 
One article used the PSQI associated with actinography. 

Regarding depression or depressive symptoms, the most used instrument was the 
Center for Epidemiologic Studies Depression Scale (CES-D), 13 articles, followed by the 
Depression, Anxiety and Stress Scale (DASS 21), 6 articles, then the Beck Depression Inventory 
(BDI-II), 5 articles, and other 5 articles used a variety of other scales: Hospital Anxiety and 

Records identified through database searching 
(n = 705) 

Records after first phase selection 
(n = 66) 

Records excluded  (n = 639) 

Full-text articles after second phase selection 
for eligibility (n = 32) 

Full-text articles excluded, second phase 
(n = 34) 

Article type not included by criteria= 4 

Population outside the intended 
interval=5 

Not containing the outcome= 24 

Not having clear methodology= 1 

Studies included in qualitative synthesis 
(n = 32) 

Figure 1 – Flowchart of included articles  



Depression Scale, The Minnesota Multiphasic Personality Inventory, the Patient Depression 
Questionnaire, Self-Rating Depression Scale and the WHO-Five Well-being Index. Three articles 
used a combination of scales, CES-D with DASS 21 or the Hamilton Depression Rating Scale. 

4. Discussion 

The results in this systematic review reinforce the notion that there is a strong 
association between sleep quality, or sleep hygiene, and depression or depressive symptoms 
(Table 1). The literature is not consensual of the direction of association, and some authors 
hypothesize there is a bidirectional association between sleep and depression.(4-7) In terms of 
cross-sectional studies, there is a greater number of those which support that poor sleep quality 
predicts depression or depressive symptoms. The other longitudinal studies pointed to a greater 
risk of depression, or greater presence of depressive symptoms when sleep problems were 
present.(4, 5, 8-10) A quasi-experimental study comparing two different types of interventions 
for improving sleep quality showed reduction in depressive symptoms in both interventions.(11) 
One experimental study established a model in which poor sleep quality was associated with 
greater difficulty disengaging attention from negative stimuli, which in turn predicted upsurges 
in depressive symptoms.(12) There is also evidence that poor sleep quality is associated with 
greater struggle disengaging attention from negative stimuli, which will increase depressive 
symptoms. (12) 

In the perspective of depression, students who are depressed are less likely to use 
adaptive coping strategies, therefore may experience diminished sleep quality or greater sleep 
start time variability.(10, 13) There is also evidence that as depression increases in severity, the 
odds ratio or risk of poor sleep quality also increase.(1, 14) Episodic and chronic depression are 
both linked to sleep quality. Despite episodic depressive symptoms being significant predictors 
of sleep complications, chronic depressive symptoms are particularly greater predictors.(4) 
Interestingly one of the longitudinal studies, which studied the transition from high-school to 
college, found that pre-transition depressive symptoms were associated with subsequent post-
transition subjective and objective sleep problems, but not the reverse. However post-transition 
depressive symptoms were concurrently associated with greater sleep problems. (8) In an 
interesting opposite view, in the point of view from optimism, one longitudinal study found that 
optimism is a predictor of sleep quality. (15) 

Regarding the studies’ overall results, it´s plausible to affirm that in the presence of a 
bidirectional relationship, self-reported sleep quality is being shown to be more consistent as a 
predictor of depression or depressive symptoms, despite depression itself also constitutes a 
predictor of sleep quality. 



Study Design Setting Population Interventions and 
Outcome measures 

Results Limitations 

Moo-Estrella et al. 
(2004)  

Cross-
Sectional 

University of 
Yucatan, Mexico 

College Students 
from various 
schools 

Questionnaires from 
events occurring the 
previous week; SHB 
and BDI-II 

Students with depressive 
symptoms had more severe 
sleep alterations than those 
without symptoms. The 
proportion of subjects with 
depressive symptoms and who 
reported a nonrestorative sleep 
was five times higher than that 
of students with depressive 
symptoms who had good sleep 
quality (OR = 4.9, 2.03?12.13, p 
<0.0001) 

Self-reported 
questionnaires; 
Cross-sectional 
study; 
selection bias  

Carney et al. 
(2006)  

Cross-
Sectional 

University in 
United States of 
America 

College Students 
from various 
schools 

Questionnaires after 
a 2-week Social 
Rhythm Metric 
evaluation. PSQI 
determined good 
and poor sleepers; 
PSQI and BDI-II 

Results showed a significant 
group effect [F(12, 154) -= 2.15, 
p < 0.017]. Follow- up ANOVAs 
revealed a statistically significant 
group effect for “Out of bed,” 
“Into bed.” An examination of 
the means revealed good 
sleepers were less variable than 
poor sleepers regarding their 
rise times, and their bed times. 
After controlling for depression, 
poor sleepers continued to have 
greater variability [F(4, 216) = 
2.47, p < 0.046]; Lower rates of 
social engagement and 
regularity of social engagement 
seen in poor sleepers 

Self-reported 
questionnaires; 
Cross-sectional 
study; the 
sample of 
participants 
was composed 
predominantly 
by female 
Caucasian 
subjects; the 
study focus 
only social 
zeitbergs  

Table 1 – Interventions and characteristics of individual studies 



 

Study Design Setting Population Interventions and 
Outcome measures 

Results Limitations 

Regestein et al. 
(2010)  

Longitudinal University in 
United States 
of America 

Residents of a 
woman’s college 

A pilot study 6 week 
before end of the 
school year and a main 
study afterwards; CES-
D, HAM-D3 and a Sleep 
Quality Score created 
by the authors including 
sleep debt, daytime 
sleepiness, rising time 
trouble sleeping; uses 
of alcohol, sedatives, 
tranquillizers, or anti-
depressants 

Diminished sleep apparently 
risked depressive symptoms. 
Top quartile Depressive 
Tendency scores. (chi 2 =42.0; 
P=0.001) associated with 
many sleep measures, 
including late bedtimes 
(OR=6.5; P=0.01;), greater 
sleep debt (OR=12.6; Wald 
chi-square=P=0.0004;), 
greater sleepiness (OR=8.0; 
P=0.005; effect size=2.6) and 
more caffeine drinks daily 
(OR=5.1; P=0.02) 

Self-reported 
sleep habits; 
the sample of 
participants 
was composed 
only by 
females  

Augner et al. (2011)  Cross-
Sectional 

Three nurse’s 
schools in 
Upper Austria 
and one 
technical 
school in 
Salzburg, 
Austria 

Students from 
the mentioned 
colleges 

Questionnaires from 
previous events; Self-
created sleep quality 
scale (How often during 
the past 2 weeks did 
you feel drowsy or 
sleepy during the day? - 
0 (never) to 4 (very 
often); WHO-5 

Subjective sleep quality is 
significantly associated with 
parameters of mental health 
(Depression score r=-,57; 
p<0.001); Best predictors for 
poor subjective sleep quality 
were high depression score 
and long sleep onset latency; 
Results show significant 
increased risk of poor sleep 
experience for persons with 
high depression score 
(OR=3.90 [1,88-8,06] p<0.001) 

Self-reported 
questionnaires; 
Cross-sectional 
study; High 
female 
proportion 
sample 



 

Study Design Setting Population Interventions and 
Outcome measures 

Results Limitations 

Matsumoto et al. 
(2011)  

Cross-
sectional 

Kurume 
University, 
Japan 

Male students 
from the 
mentioned 
university 

Questionnaires from 
previous events; TMIN-
LHI, SDS and a adapted 
version of SF-36 

Mental component of 
instruments subjects, poor 
sleep group das significantly 
poorer evaluation than the 
scores of any other sleep 
type. SDS scores in this 
group were >40 (p<0,001). 
as in SF-36 scores (p<001) 

Self-reported 
questionnaires; 
Cross-sectional 
study; the sample 
of participants 
was small and 
composed only 
by males  

Trockel et al. (2011)  Quasi-
experimental 

Private 
University in 
the United 
States of 
America 

Students in the 2 
first year 
residence halls 

8-week cognitive 
behavioral therapy for 
insomnia via e-mail 
delivery; 
Questionnaires; PSQI 
and CES-D  

Among students with lower 
PSQI scores at baseline, 
there were statistically 
significant differences 
between the intervention 
groups. Participation was 
associated with greater 
improvements in sleep 
quality and greater 
reductions in symptoms of 
depression among subjects 
with low sleep quality at 
baseline for the most 
successful intervention: 
PSQI 7.68 to 5.26 = −2.42 
points; Cohen’s d = 1.33 
and; CES-D 19.69 to 13.75 = 
−5.94 points; Cohen’s d = 
0.57 

 Selection bias; 
Intervention 
group population 
had some degree 
of heterogeneity; 
Self-reported 
questionnaires 



 

Study Design Setting Population Interventions and 
Outcome measures 

Results Limitations 

Benitez et al. (2012)  Cross-
Sectional 

Midwestern 
University in 
United States 
of America 

Students from 
the mentioned 
university 

Questionnaires 
from previous 
events; PSQI and 
MMPI-2 

Multivariate analysis of variance 
identified a significant difference 
between poor and good sleepers on 
the MMPI-2 RC, F(9,57)=2.471, 
p<.019, partial η 2 =.281. Post-hoc 
analyses with a Bonferroni 
correction identified differences on 
scales that were related to 
depression and anxiety, including: 
Demoralization, Low Positive 
Emotions, Dysfunctional Negative 
Emotions  

Self-reported 
sleep habits; 
Cross-sectional 
study; modest 
sample size, 
composed 
mostly by 
females  

Carskadon et al. 
(2012)  

Longitudinal Brown 
University, 
United States 
of America 

First-year 
students from 
the mentioned 
university 

Daily 
questionnaires and 
self-reported sleep 
diaries; DNA 
samples taken for 
genotyping; Sleep 
Diaries and CES-D 

Total sleep time (F 3,131 = 125.87, P 
< 0.001) and CES-D (F 3,131 = 69.48, 
P < 0.001) showed significant group 
differences driven by the 
phenotype grouping parameter. A 
significant representation of the S′S′ 
genotype for the 5-HTTLPR was 
seen for participants who reported 
shorter sleep and high CES-D scores 
relative to other groups (chi-square 
= 15.04; df = 6; P = 0.02), even after 
excluding clinically significant CES-D 
scored participants (chi-square = 
12.90; df = 6; P = 0.045) 

Small sample 
size; Self-
reported; 
Unmeasured 
third variables, 
including the 
possibility of 
population 
stratification 
or linkage 
disequilibrium 
between 
measured and 
causal variants 

 



Study Design Setting Population Interventions and 
Outcome measures 

Results Limitations 

Lemma et al. (2012)  Cross-
Sectional 

Haramaya 
University and 
University of 
Gondar, 
Ethiopia  

Undergraduate 
students from 
second year to 
final year 

Subjects assessed by 
Bi-lingual 
questionnaires; PSQI 
and DASS 21 

The level of perceived 
depression has shown 
significantly increasing odds of 
poor sleep quality across the 
quartiles as the level of 
depression increased from mild 
to extremely severe with the 
following odds ratio (95% CI) 
[1.36 (1.06, 1.75)], [1.64 (1.27, 
2.11)], [1.64 (1.11, 2.42)], [2.65 
(1.56, 4.49)] respectively 

Self-reported 
sleep habits; 
Cross-sectional 
study 

Adams et al. (2013)  Pilot Study University in 
the United 
States of 
America 

Junior and 
senior college 
students 

Assessed by 
questionnaires and 7-
day self-reported 
sleep diaries; PSQI and 
BDI-II 

After controlling for age and 
gender, poor sleep quality 
significantly predicted 
depression b=1.389, p<0.001. 
Poor sleep quality, age, and 
gender explained 29.7 percent of 
variance in depression, 
F(3,225)=31.256,p<0.001. 
Sleep quality was a mediator of 
the relation between technology 
use and depression b=1.526, 
p<0.001 

Self-report 
bias; Selection 
bias  
 

 

 

 



Study Design Setting Population Interventions and 
Outcome measures 

Results Limitations 

Kenney et al. (2013)  Cross-
Sectional 

West coast 
universities in 
the United 
States of 
America  

Undergraduate 
students 

Subjects assessed by 
questionnaires; PSQI 
and DASS 21 

Poor mental health predicted 
poor sleep quality (Std. 
Coefficient= 0.41 p<0,001) 

Self-reported 
bias; Cross-
sectional 
study; 
Depression 
was integrated 
in mental 
health variable  

Wong et al. (2013)  Longitudinal Universities 
and colleges 
from Hong 
Cong and 
Macau 

Undergraduate 
students 

The study was 
conducted across 
three consecutive 
academic semesters; 
Subjects assessed by 
questionnaires; PSQI 
and DASS 21 

Feeling of depression was 
predicted by daytime 
dysfunction (Standardized 
Regression Coefficient, β=.121, 
p=.024) even after we controlled 
for participants' depression at 
baseline (β=.621, pb.001) 

Self-report 
bias; Selection 
bias  
 

Tavernier and 
Willoughby. (2014)  

Longitudinal University in 
Southern 
Ontario, 
Canada 

First-year 
university 
students from 
the mentioned 
university 

Two assessment times 
with questionnaires; 
Sleep routines 
questionnaire made 
by authors and CES-D 

In terms of intrapersonal 
adjustment, subgroups classified 
by good sleep characteristics 
reported significantly better 
intrapersonal adjustment 
relative to subgroups 
characterized by poor sleep 
characteristics, among both 
morning-types and evening- 
types. F (4, 775) =3.645, p=0.006 

Self-report 
bias; may not 
be 
generalizable; 
no 
bidirectional 
association 
addressed 

 

 

 



Study Design Setting Population Interventions and 
Outcome measures 

Results Limitations 

Lovell et al. (2014)  Cross-
Sectional 

University of 
the Sunshine, 
Australia 

Students in the 
mentioned 
university 

Subjects assessed by 
questionnaires; PSQI 
and DASS 21 

Females and Males with 
depressive symptoms were 
more likely to have unhealthy 
sleep hours than were males or 
females without depressive 
symptoms; females (OR = 1.98, 
P = 0.007) males (OR = 4.24, P = 
0.014)   

Self-reported 
bias; Cross-
sectional study; 
Time period 
bias; measures 
for health 
behaviors were 
brief  

Matsushita et al. 
(2014)  

Cross-
Sectional 

Preparatory 
schools for 
university 
entrance and 
4 Japanese 
universities 

Undergraduate 
students and 
“Ronin-sei” – 
young adults still 
trying to access 
university 

Subjects assessed by 
questionnaires; 
Authors created sleep 
measurement 
questionnaire and 
used CES-D 

Greater depressive symptoms if 
daily sleep duration <5 h (OR = 
2.01, CI = 1.11–3.63, P = 0.022), 
5to<6 h(OR = 1.43,CI = 1.05–
1.95, P = 0.024),and 8 h or more 
(OR = 4.79, CI = 1.05–21.90, P = 
0.043) vs. 6 to <7 h; Later 
bedtime was associated with 
increased depressive symptoms 
(OR = 1.47, 95% CI = 1.12–1.95, 
P = 0.006) 

Self-report bias; 
Selection bias  
 

Asaoka et al. (2014)  Cross-
Sectional 

Japan Students, 
workers, and 
unemployed 
youth, aged 19– 
25 years 

Web-based 
questionnaire survey; 
PSQI, CES-D and SF-8 

New university graduates 
experienced ~1 h of sleep phase 
advancement which revealed 
that the interaction between 
current bedtime and that at one 
year before was significant for 
the scores of CESD [F (1, 113) = 
5.52, P < 0.05], MCS [F(1, 113) = 
10.09, P < 0.01], and PSQI 
[F (1, 113) = 4.10, P < 0.05] 

Self-report bias; 
Recall bias; 
Cross-sectional 
study; no data 
about the 
weekend sleep 
phase 



 

Study Design Setting Population Interventions and 
Outcome measures 

Results Limitations 

Vanderlind et al. 
(2014)  

Experimental University of 
Texas, United 
States of 
America 

Students in the 
mentioned 
university 

Assessment with 
questionnaires; PSQI 
and CES-D; 
Actinography 
(Ambulatory 
Monitoring); 
participants also 
completed cognitive 
and affective 
measures both at 
baseline and after the 
3-week period 

One model ([df = 2] = 0.95, P = 
.62; RMSEA = .00, CFI = 1.00) 
reported Greater sleep difficulty 
and more sleep stability both 
significantly predicted greater 
difficulty disengaging attention 
(i.e., less cognitive control) from 
negative stimuli. indirect effects 
among associations in the initial 
model for which there was a 
possible intervening (or 
mediating) variable. For time 2 
depressive symptoms, there 
was a marginally significant 
indirect effect for self-reported 
sleep difficulty (P = .07) and a 
significant indirect effect for 
sleep stability (P = .014). 
Cognitive control over negative 
stimuli was the intervening 
variable for these indirect 
effects 

Self-reported 
bias; Sample 
size; Selection 
bias; study used 
correlational 
analyses and 
several of the 
associations 
tested in the 
path model 
were cross-
sectional 

 

 

 



Study Design Setting Population Interventions and 
Outcome measures 

Results Limitations 

Wilson et al. (2014)  Cross-
Sectional 

Private 
women’s 
liberal arts 
college, 
United States 
of America 

Students in the 
mentioned 
college 

Subjects assessed by 
questionnaires via 
internet survey; 
Authors created sleep 
measurement 
questionnaire and 
used CES-D and DASS-
21 

Poor sleep quality was 
significantly associated with 
both CES-D and DASS-21 
measures of depression after 
adjusting for confounders. 
Students who reported 
poor/extremely poor sleep 
quality were more likely to also 
report prevalent CES-D scores 
≥16 (AOR 2.8, 95% CI 1.3–5.8). 
Similarly, the odds of prevalent 
DASS-21 depression was 2.8 
(95% CI 1.4–5.8) times that of 
students who self-reported 
sleep to be excellent, good, or 
okay 

Self-reported 
bias; Cross-
sectional study; 
the sample of 
participants 
was composed 
only by females 

Demirci et al. (2015)  Cross-
Sectional 

Süleyman 
Demirel 
University, 
Turkey 

Students in the 
mentioned 
university 

Subjects assessed by 
questionnaires; PSQI, 
BDI-II and Smartphone 
Addiction Scale 

Regression analyses indicated 
that higher levels of 
smartphone use and poor sleep 
quality predicted depression (β 
= 0.226, t = 4.131, p < 0.01; β = 
0.448, t = 8.173, p < 0.01; 
respectively) In addition, 
depression predicted poor sleep 
quality. The findings suggest 
that depression acted as a 
mediator between smartphone 
overuse and sleep quality 

Self-report bias; 
Selection bias; 
small sample 
size  
 

 



Study Design Setting Population Interventions and 
Outcome 
measures 

Results Limitations 

Doane et al. (2015)  Longitudinal High school 
and a large 
southwestern 
university, 
United States 
of America 

Students in 
the senior 
year in high 
school which 
then 
attended the 
mentioned 
university 

At T1, 
participants 
completed a 
packet of self-
report 
questionnaires 
(PSQI, CES-D and 
DASS 21) and 
portable 
Actinography. 
The same at T2 
and T3. The 
average time 
between T1 and 
T2 assessments 
was 5.2 months 
(SD = .96), and 
the average time 
between T2 and 
T3 was 4.1 
months 

The direct paths examining depressive 
symptoms and sleep latency were significant 
across time. There was only one significant 
prospective effect, with depressive 
symptoms at T1 predicting increased sleep 
latency at T2 (β = .24, p<.05). The 
concurrent, and positive, association 
between depressive symptoms and latency 
at T3 was also significant (β = .26, p<.05), 
but no other concurrent correlations were 
significant. One crossover effect was 
significant with depressive symptoms atT1 
predicting increased sleep start variability at 
T2 (β = .25, P<.05). The concurrent 
relationship at T2 was significant (β = .28, p 
= .01), with higher depressive symptoms 
being significantly associated within 
increased sleep start variability. There was 
one concurrent, positive, correlation 
between depressive symptoms and sleep 
efficiency at T2 (β = .24, p<.05) There was 
one predictive effect, such that depressive 
symptoms at T1predicted increased subject 
sleep complaints at T2 (b = .26, p\.01). There 
were also positive and significant concurrent 
association between depressive symptoms 
and subjective sleep problems at all three-
time points (all p’s < .01) 

Self-
reported 
bias; small 
sample size 



 

Study Design Setting Population Interventions and 
Outcome measures 

Results Limitations 

Kono et al. (2015)  Cross-
Sectional 

Hokkaido 
University, 
Japan 

International 
students in the 
mentioned 
college 

Subjects assessed by 
questionnaires via 
internet survey; 
Authors created sleep 
measurement 
questionnaire and also 
used CES-D 

The unadjusted odds ratios 
suggested that 12 variables 
had statistically significant 
associations with depressive 
symptoms: quality of sleep 
(adjusted OR 7.35; 95 % CI 
3.87–14.0) 

Self-reported bias; 
Cross-sectional 
study;  

Peltzer and Pengpid 
(2015)  

Cross-
Sectional 

Universities in 
different 
countries  

Undergraduate 
students in the 
mentioned 
universities 

Subjects assessed by 
questionnaires; 
Authors created sleep 
measurement 
questionnaire and 
used CES-D 

Depression symptoms 
(moderate/severe) was 
associated with nocturnal 
sleep problems AOR (95% CI) 
2.61 (2.29–2.99) p<0.001 

Self-report bias; 
Cross-sectional 
study; recall bias; 
only those 
students reporting 
severe or extreme 
sleeping problems 
were included,  

Fatima et al. (2016)  Cross-
Sectional 

Mater–
University of 
Queensland 
Study of 
Pregnancy, 
Australia 

Offspring with 
21 years old 

Subjects assessed by 
questionnaires; PSQI 
and CES-D 

depression had a impact on 
poor sleep quality in males 
(OR 1.15; 95% CI 1.12-1.18) 
and females (OR 1.11; 95% 
CI 1.08-1.13) 

Self-report bias; 
Cross-sectional 
study; Shortened 
version of PSQI 
used 

 

 

 

 



Study Design Setting Population Interventions 
and Outcome 
measures 

Results Limitations 

Kabrita and Hajjar-
Muça. (2016)  

Cross-
Sectional 

Six private and 
public 
universities, 
Lebanon 

Undergraduate 
students in the 
mentioned 
universities 

Subjects 
assessed by 
questionnaires; 
PSQI and CES-D 

In females, wakeup time on weekdays, but not 
weekends, was negatively correlated with CES-
D score (r=-0.168, P<0.05), as was the average 
weekday sleep duration (r=-0.221, p<0.01). No 
significant correlation between these sleep 
parameters and CES-D was observed in males. 

Self-
reported 
bias; Cross-
sectional 
study 

Pensuksan et al. 
(2016)  

Cross-
Sectional 

One 
autonomous 
university, 
Thailand 

Undergraduate 
students in the 
mentioned 
university 

Subjects 
assessed by 
questionnaires; 
PSQI and 
DASS-21 

Poor sleep quality was statistically significantly 
associated with symptoms of depression ( R 
=0.34; p < 0.001) 

Self-
reported 
bias; Cross-
sectional 
study 

Supartini et al. 
(2016)  

Cross-
Sectional 

Kyushu 
University, 
Japan 

Students in the 
mentioned 
university 

Subjects 
assessed by 
questionnaires; 
PSQI and CES-D 

Depressive symptoms were significantly 
associated with bedtime (� = 0.01), sleep-
onset latency (� < 0.001), and poor sleep 
quality ( � < 0.001). No statistically significant 
association was found between depressive 
symptoms and either wake time or sleep 
duration; multivariate-adjusted OR of 
depression for bedtime of later than 01:30 
versus 23:30 or earlier was 1.59 (95% CI: 1.04–
2.44) Sleep-onset latency of more than 30 
minutes was significantly associated with an 
increased prevalence of depressive symptoms 
(OR = 1.53; 95% CI: 1.22–1.93). Poor sleep 
quality was significantly associated with an 
increased prevalence of depressive symptoms 
in age and sex adjusted model (OR = 2.49; 95% 
CI: 2.02–3.06) 

Self-report 
bias; Cross-
sectional 
study; 
Shortened 
version of 
PSQI used 



 

Study Design Setting Population Interventions and 
Outcome measures 

Results Limitations 

Bhandari et al. 
(2015)  

Cross-
Sectional 

Undergraduate 
campuses in 
Kathmandu 
and Chitwan, 
Nepal 

Undergraduate 
students in the 
mentioned 
campuses 

Subjects assessed by 
questionnaires; PSQI 
and PHQ-9 

Mediation of association 
between sleep quality and 
depressive symptoms by 
internet addiction was 
statistically significant: 
16.5% of the indirect effect 
of sleep quality on 
depressive symptoms 

Self-reported bias; 
Cross-sectional 
study 

Lau et al. (2015)  Longitudinal University of 
Hong 
Kong, China 

Undergraduate 
students in the 
mentioned 
university 

Subjects assessed by 
questionnaires in 3 
different period times; 
PSQI and DASS-21 

There was no significant 
relationship between poor 
sleep quality at Wave 1 and 
any of the three mood 
variables at Wave 2 for the 
morning-type group. In both 
the evening-type and 
intermediate-type groups, 
on the contrary, poor sleep 
quality at Wave 1 positively 
predicted higher levels of 
depressive mood, at Wave 2 
(β = .424, p < .001/ β =.260, 
p < .001) 

Self-report bias; 
Adaptation bias in 
instruments  

 

 

 



Study Design Setting Population Interventions 
and Outcome 
measures 

Results Limitations 

Mokros et al. 
(2017)  

Cross-
Sectional 

Faculty of 
Medicine at 
Medical 
University of 
Lodz, Poland 

Students from 
the mentioned 
university 

Subjects 
assessed by 
questionnaires; 
PSQI and BDI-II 

Sleep quality predicted depressive symptoms 
independently of the investigated personal 
dispositions among students [GML model – 
BDI/PSQI: Step 1: R 2 = 0.151, df = 3, F = 
9.098, p < 0.001 – β= 0.393 (0.237-0.549) p 
<0,001; Step 2: R 2 = 0.260, df = 5, F = 10.636, 
p < 0.001 - β= 0.396 (0.245-0.547) p <0,001; 
Step 3: R 2 = 0.275, df = 6, F = 9.519, p < 
0.001 - β= 0.380 (0.228-0.531) p <0,001] 

Self-
reported 
bias; Cross-
sectional 
study; Small 
sample size; 
selection 
bias 

Seun-Fadipe. 
(2017)  

Cross-
Sectional 

Obafemi 
Awolowo 
University, 
Nigeria 

Students from 
the mentioned 
university 

Subjects 
assessed by 
questionnaires; 
PSQI and HADS 

Depression has significant association with 
poor sleep quality (p< .001). Pearson 
correlation analysis showed a positive 
correlation between global sleep quality 
score and depression score on HADS 
(r=0.387, p<.001) 

Self-
reported 
bias; Cross-
sectional 
study; Recall 
bias 

Tao et al. (2017)  Cross-
Sectional 

College in 
Anhui, China 

Students in the 
mentioned 
college 

Subjects 
assessed by 
questionnaires; 
PSQI, CES-D 

Problematic mobile phone use and sleep and 
sleep quality are independently associated 
with mental health symptoms. Poor sleep 
quality was positively correlated with 
depressive symptoms (OR: 4.97, 95% CI: 
3.99–6.19) 

Self-
reported 
bias; Cross-
sectional 
study 

 

 

 

 



Study Design Setting Population Interventions 
and Outcome 
measures 

Results Limitations 

Wallace et al. 
(2017)  

Longitudinal Three colleges 
in Minnesota, 
United States 
of America 

Students from 
the mentioned 
colleges 

Subjects 
assessed by 
questionnaires; 
PSQI and CES-D 
(10 question 
version) 

Analysis examining sleep deprivation, the 
final model shows that age (b = −0.02, p 
< .05), race (b = 0.22, p < .05), episodic and 
chronic depressive symptoms (b L1 = 0.47, p 
< .0001; b L2 = 0.81, p < .0001), and sleep 
quantity (b L1 = −0.21, p < .0001; b L2 = 
−0.24, p < .0001) were all significant 
predictors. Both the L1 and L2 effects for 
depressive symptoms were significantly 
predictive of sleep deprivation, suggesting 
that both episodic and chronic depressive 
symptoms were uniquely associated with 
sleep deprivation, although chronic 
depressive symptoms exhibited the larger 
effect. Fewer hours of sleep than usual (L1) 
and fewer hours of sleep across the 2 years 
(L2) were both associated with increased 
sleep deprivation. 

Self-
reported 
bias; Cross-
sectional 
study; Small 
sample size; 
selection 
bias 

SHQ Sleeps Habits Questionaire; BDI-II Beck Depression Inventory; OR Odds Ration; SD Standart Deviation; PSQI Pittsburgh Sleep Quality Score; CES-D 
Center for Epidemiologic Studies Depression Scale ; HAM-D3 Hamilton Depression Rating Scale; WHO-5 Self-Rating Depression Scale and the WHO-Five 
Well-being Index; TMIN-LHI Tokyo Metropolitan Institute for Neuroscience life habits inventory; SDS Self-Rating Deprssion Score; SF-36 Social Functionig 36; 
MMPI-2 Minnesota Multiphasic Personality Inventory; DASS-21  Depression, Anxiety and Stress Scale (DASS21); PHQ-9 Patient Health Questionnaire; HADS 
Hospital Anxiety and Depression Scale   



4.1 Factors influencing sleep quality and depression 

4.1.1 Sex 

Females have been found to have higher risk of poor sleep quality, which may be 
associated by the gender-based differences in the biology of sleep (16) or contact to socio-
economic pressures and cultural norms, reaction, and coping mechanisms to life stresses, in 
addition to biological factors.(17) Interestingly one study revealed that poor sleep quality is 
related to depressive symptoms in males, but stress in females.(13) Existing studies do not 
deliver information on whether gender difference remains significant after concurrently 
considering the impact of other socio-demographic, lifestyle factors, and affective disorders. The 
gender difference in sleep problems is mostly attributed to the physiologic differences, the 
importance of affective disorders and socioeconomic inequalities, indicating these may be the 
pathway variables through which gender disparity in poor sleep is displayed.(16) 

4.1.2 Genetic Factors 

A longitudinal study found that individuals carrying 2 alleles with the low-polymorphism 
of the serotonin transporter gene 5-HTTLPR reported more depressive mood in the presence of 
a persistent pattern of short nocturnal sleep. Thus, exposure to chronic levels of insufficient or 
disrupted sleep may manifest a preexisting vulnerability in genetically susceptible individuals.(5) 
Other longitudinal study found that the number of G alleles in rs11932595, from the CLOCK 
gene, is positively associated with self-reported sleep quality, suggesting that polymorphisms 
within this gene may be considered a factor.(12) 

4.1.3 Year of study and College 

Some authors found that increasing year of study in university or college predicted good 
sleep quality. It indicates that students in later years may have developed better coping 
strategies for their academic life.(1, 18, 19) There is also evidence that poor sleep quality and 
depression is common among medical students. (20) Thus the demands over specific students 
in different schools may also contribute to influence the first. 

4.1.4 Use of technology 

With the recent technological advancement, a new factor may have appeared as a 
potential influencer in the relationship between sleep and depression. This is evident when 
studies prior to the technological boom of electronic devices didn’t account this variable.(21, 
22) Some authors found that waking up to answer one’s phone predicted lower sleep quality, 
which in turn predicted depression.(23) In another study, depression acted as a mediator 
between smartphone overuse and poor sleep quality. The mechanisms behind this phenomenon 
may be due to probably affecting sleep architecture, alteration of melatonin release by influence 
of bright light, displacement of sleep, influence of electromagnetic fields emitted from the 
devices on brain activity, physical discomfort during its usage or because of cognitive, emotional 
or physiological arousal. (24) 

4.1.5 Chronotype 

As individuals may be classified as either morning-types, intermediate types or evening-
types, some studies report that circadian preferences may have an important role in the 
connection between sleep and depression. (10, 15, 20) The literature reveals mixed results 
concerning this factor. Several studies settle that an evening chronotype is linked to poor sleep 



quality among young adults and college students. (20) Some authors support that the 
prevalence of depressive symptoms was significantly higher among students with a late bedtime 
and prolonged sleep-onset latency. (18, 25) One longitudinal study suggests that morning-type 
chronotype has a protective effect against the potential harm of poor sleep on optimism, yet 
not against the damage of pessimism on sleep quality(15). However, one study found that 40% 
of evening-types were classified as having good sleep characteristics and did not generally differ 
on the sleep characteristics relative to most of morning-types, who reported good sleep. The 
authors propose that perceived morningness–eveningness may not account to influence sleep 
quality. (10) 

Regarding weekend, one study suggests that students tend to maintain similar sleep 
wake patterns across the week and weekend. (10) However, other study reported that students 
sleep significantly longer in weekends, mainly females. (17) 

4.1.6 Sleep Quantity 

The mechanisms underlying the association between bedtime and depression remain 
unknown as some authors haven’t found a consistent relation between sleep duration and 
depression.(18)  However, some authors support that short sleep duration is associated with 
increased depressive symptoms in a U-shaped relationship.(25) Despite these contradictory 
results, some authors found that there are significant improvements in several sleep patterns 
across the transition from high-school to college: increases in sleep efficiency, sleep minutes, 
and subjective sleep quality after this transition.(26) 

4.2 Studies Limitations  

Regarding the cross-sectional studies, the studies were limited mainly by their nature. 
In this case, causality is impossible to be established.(7) As the questionnaires used were mostly 
self-reported, being a subjective measure, recall bias must be accounted. Confirmation of these 
results using objective measurements, such as actigraphy monitoring throughout the day, would 
be desirable.(8, 25) 

In the case of longitudinal studies which used actinography, sample size is one of the 
most significant limitations. The use of this instrument is yet difficult and expensive.(5) 

The students who were able to participate in these studies were expected to maintain a 
healthy lifestyle and relatively good mental health. Consequently, the students who could not 
participate in the studies might be likely to have more severe problem and become socially 
withdrawn with problems such as sickness and absenteeism in the future. Such high-risk 
students should have been included in the studies.(25)  

Other compensatory sleep habits haven’t been accounted for, such as napping or 
nodding in the classroom.(25) Also, the weekend period was only considered in two of the 
studies (10, 17), which may have an important role in the characteristics in the subject’s sleep 
phase(19) 

The presence of mental health problems and poor sleep quality was assessed by 
standardized clinical questionnaires. However, these measures are not equivalent to clinical 
diagnoses(27), and these instruments have their own limitations. For example, PSQI may 
underestimate the outcomes of sleep quality(16) and both CES-D and DASS-21 instruments 
measure short- term depressive mood, therefore the outcome may not reproduce long-term 
associations that would result in clinical depression.(6) 



5. Limitations 

This systematic review has its own limitations. First, it only used one search engine and 
only searched for studies written in English. It is possible that a great quantity of relevant articles 
has been missed out and its results could bring a different perspective. Second, the focus on 
depression and sleep is not totally realistic, since depression and sleep quality are influenced by 
many other variants such as stress, anxiety or physical health, which in term may have an 
important role in their relationship (27-30). This indicates that the relationship between sleep 
and depression is a complex phenomenon and its approach by simplifying the variables may not 
represent the reality of the problem. Third, this review focused in a very specific population with 
habits and pressures that may not be seen in the general population, thus the variables may be 
influenced by other mechanisms not applied to college students. For example, university 
students have later sleep and wake times, higher rates of daytime sleepiness, and physical and 
mental health complaints, than the general population.(30) Fourth, the impact of socioeconomic 
and cultural factors was not deeply explored in this review as it includes studies from developed 
and under development countries. 

6. Conclusion  

It is becoming consistent that self-reported sleep quality is a predictor of depression or 
depressive symptoms, at least regarding the young adults that attend universities and colleges. 
However, it is important to acknowledge that sleep disturbances and depression have a 
bidirectional association, so depression also influences sleep, as a recent meta-analysis on older 
adults found.(31) Defended by many of the authors, and demonstrated by an experimental 
study, an intervention in sleep hygiene can have benefic effects on reducing depression among 
the students. The institutions should recognize the importance of sleep hygiene and educate its 
population of its consequences, having in consideration that this population is probably unaware 
of this problem and it’s late night culture. As the understanding of the complexity of sleep is 
becoming clearer, also pragmatic interventions should result from its study. In this direction, 
some research has already been conducted, demonstrating that cognitive behavioral self-help 
programs can improve sleep and depressive symptoms.(11) The research on this field still has 
its challenges concerning the measurements. However, with the uprising in the miniaturization 
of technology, the actinography may become cheaper and easy to use and so giving the 
possibility of a profound study, among others, of the sleep habits in the human populations. 
Finally, there is a lack of evidence in how the different grades of depression affect sleep quality 
and vice versa. This could possibly demonstrate if sleep affects the progression of depression’s 
severity, if there is a correlation between the worsening of the quality of sleep and depression 
stage, or how different types of depression relate to sleep. 
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Case report: A case report should have at least one of the following characteristics to be 
published in Sleep Science: a case of special interest to the clinical research community; a rare 
case that is particularly useful to demonstrate a mechanism or a difficulty in diagnosis; new 
diagnostic method; new or modified treatment. If available, the authors could present a series 
of cases, rather than one individual case. 

Theoretical essays: This is a very broad category of articles. Theoretical essays encompass 
several kinds of non-experimental articles, such as perspectives, hypotheses, and opinions. In 
these articles, the goal is to clearly report authors’ point of view regarding a specific field of 
research clinical area. 

Correspondences: Correspondences are intended to promote scientific debate. This specific and 
brief kind article will be an opportunity to comment, criticize, or highlight papers that were 
already published in Sleep Science. 
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Submission to this journal proceeds totally online. Use the following guidelines to prepare your 
article. Via the homepage of this journal http://sleepscience.gnpapers.com.br you will be guided 
stepwise through the creation and uploading of the various files. All correspondence, including 
notification of the Editor's decision and requests for revision, takes place by e-mail and via the 
author's homepage, removing the need for a hard-copy paper trail. If you are unable to provide 
an electronic version, please contact the editorial office prior to submission (email: 
sleepscience@sleepscience.com.br). 

Article structure 

Divide your article into clearly defined and numbered sections. Subsections should be numbered 
1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section numbering). Use this 
numbering also for internal cross-referencing: do not just refer to 'the text'. Any subsection may 
be given a brief heading. Each heading should appear on its own separate line. 

Title page: The title page should include the title and a running title to be used as a page heading, 
which should not exceed 60 letters and spaces; and a declaration of any and all sources of 
funding. 

Abstract and keywords: The abstract should present the information in such a way that the 
reader can easily understand without referring to the main text and should be followed by 3 to 
6 keywords in English defining the main subjects of the study.  



Tables and Figures: All tables and figures should be in black and white or in gray scales, on 
separate pages. Tables and figures should be included in the step 5, the figures should be 
included in step 6 of the submission process. Photographs depicting surgical procedures, as well 
as those showing the results of exams or biopsies, will be considered for publication in color, at 
no additional cost to the authors, provided that they are essential for the manuscript. Each table 
and figure should be numbered with an Arabic numeral corresponding to its citation in the text. 

Legends: Table legends should accompany the respective tables in the main manuscript file. For 
figure legends they should be inserted on a separate page, after the references. In addition, all 
abbreviations, acronyms, and symbols should be defined below each table or figure in which 
they appear. 

References: References should be listed in order of their appearance in the text and should be 
numbered consecutively with Arabic numerals. The presentation should follow the Vancouver 
Style, according to the examples below. The titles of the journals listed should be abbreviated 
according to the style presented by the List of Journals Indexed in the Index Medicus of the 
National Library of Medicine, available at: 
http://www.ncbi.nlm.nih.gov/entrez/journals/loftext.noprov.html. A total of six authors may be 
listed. For works with more than six authors, list the first six, followed by 'et al.' 

Important notes 

 Corresponding author : Clearly indicate who will handle correspondence at all stages of 
refereeing and publication, also post-publication.  Ensure that the e-mail address is 
given and that contact details are kept up to date by the corresponding author. 

 Keywords: Immediately after the abstract, provide a maximum of 6 keywords, using 
American spelling and avoiding general and plural terms and multiple concepts (avoid, 
for example, 'and', 'of'). Be sparing with abbreviations: only abbreviations firmly 
established in the field may be eligible. These keywords will be used for indexing 
purposes. 

 Acknowledgements : Collate acknowledgements in a separate section at the end of the 
article before the references and do not, therefore, include them on the title page, as a 
footnote to the title or otherwise. List here those individuals who provided help during 
the research (e.g., providing language help, writing assistance or proof reading the 
article, etc.). 


