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ABSTRACT

Objective: We analyzed the expression of  anger according to the perceived quality of  sleep in 
university students. Methods: A total sample of  1252 students participated in the study, with an 
average age of  23.58 years. Using an ex-post facto design and an incidental sampling procedure, 
the Pittsburgh Sleep Quality Index and the State-Trait Anger Expression Inventory-2 were applied. 
Results: Students with poor sleep quality (PSQI scores> 5) scored higher on the subscales of  
STAXI-2, showing higher risk of  obtaining superior values in Trait Anxiety [OR=1.90] and in the 
Index of  Expression of  Anger [OR=1.56], but not in Internal Control of  Anger. Conclusions: 
There appears to be a marked relationship between quality of  sleep and anger, and it is suggested 
that sleep hygiene programs can help to reduce the negative consequences of  poor sleep quality in 
terms of  health and academic performance in students.
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INTRODUCTION
The relationship between emotions and sleep has been 

shown to be bidirectional1,2. Sleep disturbances affect emotional 
reactivity, while sleep quality is strongly influenced by emotional 
reactions3-6. Several studies have shown that sleep deprivation 
is associated with aggressive behavior in both humans and ani-
mals7,8, since the inhibitory control function is negatively af-
fected9,10. A good quality of  sleep attenuates diurnal emotional 
discomfort and influences emotional regulation behaviors11.

The emotional states prior to sleep affect REM sleep 
and the modulation of  sympathetic activity during sleep12. Peo-
ple who express daytime negative emotions, such as anxiety and 
irritability, often have poor sleep quality13-15 and other problems 
such as insomnia16,17.

It has been suggested that a sleep duration of  less than 
7 hours per night18 and subjective reports of  inadequate or poor 
restorative sleep19 are good predictors of  the later onset of  de-
pressive symptoms. The duration of  sleep per week is reduced 
by around 12 minutes per year of  age during adolescence20. Ad-
olescents tend to sleep around 9.2 hours per night in ad lib sleep 
conditions21, and under normal conditions or during the week 
most get an average of  7.5 hours a day22. Females tend to sleep 
29 minutes on average more than men and report more sleep 
disturbances and fatigue during the day20, results that have not 
always been fully or partially supported23,24.

Previous studies have reported that more than 60% of  
the university population shows sleep problems25 and above 
25% sleep <7 h / night, as measured by indices reflecting poor 
sleep quality26. Between 16-23% of  university students report 
insomnia symptoms27-29, important mental health problems re-
lated to sleep disturbances30, and direct effects of  sleep prob-
lems on academic performance31.  Some authors have identified 
several socio-demographic variables, risk behaviors, and factors 
related to the associated health states and duration of  sleep in 
students26,32.

The relationship between sleep quality and anger has not 
been well studied10,23,33-35. Anger is identified as activation, or a 
tendency to attack that arises as a reaction to a threat, coercion, 
damage, frustration, or differential treatment36, with a distinc-
tion being made between state-anger and trait-anger37. When 
anger is intense and sustained over time, it can have effects on 
health38. Because of  its negative influence on health12 the way in 
which it is expressed must be considered, either as anger-in (or 
internalized), or as anger-out (or externalized)39,40. It has been 
shown that control of  emotional expression helps to reduce the 
impact of  anger on sleep11 and other health problems41-44. An 
inadequate emotional reaction to daily stressful events has been 
characterized by a lower density of  the sleep spindle45 as well as 
alterations in the duration and development of  REM sleep46.

Several studies have shown that those with poor sleep 
quality and a sleep duration <7 h / night have an increased 
probability of  obtaining high scores on both trait-anger and 
state-anger23,33,34 and show less emotional competence47. It was 
found that ruminating anger and negative affect worsened the 
quality of  sleep in university students35. The results show how, 

in university students, high scores in cognitive hostility are a risk 
factor for disturbed sleep48. Similarly, research indicates that 
negative affect and the diminution of  positive affect are linked 
to poor sleep quality49-51.

Given the importance of  the effects of  poor sleep qual-
ity and inadequate anger management on the health and aca-
demic performance of  university students12,30,31, the aim of  the 
current work was to analyze how the expression of  anger is 
characterized by the subjective quality of  sleep in university stu-
dents. As a working hypothesis, we propose that students who 
have poor sleep quality (PSQI scores> 5), or who present other 
problems associated with sleep (in terms of  latency, efficiency, 
and duration of  sleep), will obtain higher scores on state-anger 
and trait-anger in comparison with those who report a good 
quality of  sleep (PSQI scores ≤5). As a second hypothesis, it is 
expected that as problems associated with sleep increase, higher 
scores will be obtained in terms of  external anger (anger-out) 
and internal anger (anger-in) along with a poorer capacity to 
control such expressions of  anger.

MATERIALS AND METHODS
Participants

The sample was composed of  a total of  1252 university 
students, of  which 64% (n=801) were females. The average age 
of  the participants was 23.58 years, with an SD=3.28 (Min=20 
and Max=41 years). The data collection took place between 
April 2016 and November 2017. We requested the collaboration 
of  University students between the first and fourth year in the 
degrees of  Psychology, Primary Education, Infant Education, 
and Nursing.

The participants were recruited through various proce-
dures: 1) University class presentations. With the authorization of  
the teacher, in the last 20 minutes of  the class, we asked for vol-
unteers in the classroom. They were informed that the objective 
of  the work was to improve our knowledge of  sleep quality in 
university students, with the task being to complete paper and 
pencil tests. These presentations were given in the morning and 
afternoon teaching sessions. 2) Announcements on the web. Adver-
tisements were placed on the website of  the various faculties 
requesting volunteers, and providing the same information that 
was given in the classroom presentations. In addition, informa-
tion was sent through social networks. The inclusion criteria 
for participation were to be a university student, to not present 
chronic or psychiatric illnesses, to not take medication at pre-
sent, to sign the informed consent, and to agree to participate 
in the study voluntarily. The study was approved by the Univer-
sity’s Bioethics Committee. All procedures followed were in ac-
cordance with the ethical standards of  the responsible commit-
tee on human experimentation (institutional and national) and 
the Helsinki Declaration of  1975, as revised in 2000.

Instruments
A brief  interview was conducted ad hoc with regard to 

socio-demographic variables, collecting data on gender and age. 
Self-reports of  height and weight were also collected. Body 
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mass index (BMI) was calculated [weight(kg)/[height(m)]2], a 
standard formula used as a reliable indicator of  body fatness52.

To assess Subjective Sleep Quality, the Pittsburgh Sleep 
Quality Index (PSQI)53 was applied in its Spanish adaptation54, 
which has shown high internal consistency (Cronbach’s alpha 
of  .81). The predictive validity data of  Buysse et al.53 indicated 
that if  a cut-off  point of  5 was set (PSQI scores > 5 defines 
worse sleep quality), the sensitivity was 89.6% and the specific-
ity 86.5%.

The 19 items analyze the defining factors of  sleep quality, 
grouped into seven components: subjective sleep quality, sleep la-
tency (time taken to fall asleep), sleep duration (reported amount 
of  time spent sleeping), sleep efficiency (reported amount of  time 
sleeping as a percentage of  the time spent in bed) sleep disturbances, 
use of  sleeping medications, and daytime dysfunction (drowsiness, 
mood, etc.). Each component is assigned a score of  0-3. The to-
tal PSQI score is obtained by adding the seven component scores, 
which varies from 0 to 21 points (the higher the score, the worse the 
sleep quality). In this work, the reliability obtained, assessed using 
Cronbach’s alpha, in the subjective test of  quality of  sleep quality 
(PSQI) was α=.749.

To evaluate Emotion-Anger the State-Trait Anger Expres-
sion Inventory-2 (STAXI-2)55 was applied in its Spanish adapta-
tion56. The Spanish STAXI-2, with 49 items, maintains the same 
structure as the State-Anger (S-Anger), with three subscales that 
assess the different components of  the intensity of  anger as 
an emotional state: Feeling (S-Ang/F), Verbal Expression (S-
Ang/V) and Physical Expression (S-Ang/P).

A total score for Trait-Anger (T-Anger) is calculated us-
ing the two subscales of  Anger temperament (T-Ang/T) and 
Anger reaction (T-Ang/R). Finally, a scale for the Anger Expres-
sion Index (AX Index) is included with four subscales: Anger 
Expression-Out (AX-Out), Anger Expression-In (AX-In), An-
ger Control-Out (AX/Con-Out), and Anger Control-In (AX/
Con-In). A total score is obtained that provides a general meas-
urement of  anger expression and control. The authors report a 
test-retest correlation of  .71 and a Cronbach’s alpha coefficient 
of  .89 for the State-Anger scale, of  .82 for the Trait-Anger scale 
and .69 for the Anger Expression Index56. For Spielberger57 the 
subjects with scores higher than the 75th percentile on the Trait-
Anger and Anger Expression Index scales, experienced or ex-
pressed feelings of  anger to a degree that may interfere with op-
timum behavior, which was not the case in the State-Anger scale 
for which a different distribution of  the scores was carried out.

The reliability obtained in this work, assessed by Cron-
bach’s alpha, is as follows: in the STAXI-2 for S-Anger, α=.914; 
for S-Ang / F, α=.842; for S-Ang /, α=.833; and for S-Ang / P, 
α=.849. For the T-Anger scale, α=.834; for T-Ang / T, α=.871; 
and T-Ang / R, α=.755. Finally, on the AX Index scale, α=.744; 
for AX-Out, α=.699; for AX-In, α=.694; for AX / Con-Out, 
α=.882; and in AX / Con-In, α=.827.

Statistical Analysis
Statistical analyzes were conducted using SPSS Statistics 

23 (IBM). Descriptive statistics were also computed (M, SD). 

The Student’s t test, and its effect size with Cohen’s d, (small= 
0.2-0.3, medium = around 0.5, and large= > 0.8) was used in the 
comparison by gender of  sleep quality and expression of  anger. 
The χ2, and its effect sizes (Phi), were used in the analysis of  
categorical variables, calculating the Odds Ratio [OR] for each 
of  them. The Snedecor F and Tukey post hoc tests were used in 
the corresponding univariate and multivariate between groups 
ANOVAs using a General Linear Model.

RESULTS
The males in our sample had an average age of  24.18 

years (SD=3.36), significantly higher (t=4.920, p<.001) than that 
of  the females (M=23.24, SD=3.19 years); although the effect 
size of  the differences observed in the age of  the students is 
small (d=0.29).

Female students show a higher risk (Odds Ratio 
[OR]=1.7) of  poor sleep quality (PSQI scores> 5) compared 
with males (χ2 (1,1252)=19.718, p<.001, Phi=0.125; 95% CI [1.34-
2.13]). Compared with males, the females obtained signifi-
cantly higher scores (p<.001) in T-Anger and on the AX Index 
(Table 1). Females scored higher on both the S-Anger / P sub-
scale (p<.001) and AX-Out (p<.001) in comparison with males 
and had a lower score on AX / Con-Out (p<.001) in compari-
son with the males.

To analyze the possible interaction between gender and 
PSQI scores, several multivariate ANOVAs were carried out us-
ing a General Linear Model, with gender and PSQI scores (> 5) 
as independent variables and S-Anger, T-Anger and AX Index 
scores as dependent variables.

In the case of  S-Anger, the interaction between gender 
and PSQI scores (> 5) is significant F (1,1251)=7.020, p =.008). 
The main effect of  gender is significant, F (1,1251)=3.951, p=.047, 
along with sleep quality, F (1,1251)=28.609, p<.001. However, 
on the T-Anger scale this interaction is not significant, F (1,1251) 
=0.002, p=.968; although there is a significant main effect of  
sleep quality (PSQI scores> 5), F (1,1251)=43.787, p<.001); and for 
gender, F (1,1251)=24.728, p<.001. In the AX Index, the interac-
tion between gender and sleep quality (F (1,1251)=0.019, p=.889, 
failed to reach significance, although there are significant main 
effects of  sleep quality (PSQI scores> 5) (F (1,1251)=25.502, 
p<.001, and gender, F (1,1251)=11.398, p=.001.

In Table 2 it can be seen that those university students 
with poor sleep quality (PSQI scores> 5) obtained higher and 
more significant scores in all subscales of  STAXI-2; except in 
the AX / Con-In, where no significance is observed. The effect 
size of  the observed differences is small for both the subscale 
S-Anger (d=0.26) and for the AX-Index (d=0.32) and medium 
(d=0.43) for the subscale of  T-Anger.

Students with poor sleep quality (PSQI scores> 5) show 
an increased risk of  obtaining scores equal to or higher than 
the 75th percentile both on T-Anger [OR=1.90] and in the AX 
Index [OR=1.56], compared with those who have good sleep 
quality (PSQI scores ≤5). On the S-Anger scale, the significance 
is residual, and no significant differences are observed in S-Ang 
/ F and in AX / Con-In (Table 3).
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Table 1. Scores for Subjective Sleep Quality (PSQI) and Anger (STAXI-2) according to the gender of  the sample.

TOTAL
1252

FEMALE
801 (64.0%)

MALE
451 (36.0%)

M(SD) M(SD) M(SD) t p Cohen´s d

PSQI 6.27 (3.04) 6.54 (3.02) 5.80 (3.02) 4.158 <.001 0.25

Sleep quality 1.09 (0.75) 1.12 (0.78) 1.04 (0.68) 2.086 .037 0.11

Sleep latency 1.33 (0.93) 1.43 (0.91) 1.16 (0.94) 4.972 <.001 0.29

Sleep duration (hours) 6.90 (0.97) 6.87 (0.99) 6.96 (0.93) 1.450 .147

Sleep efficiency (%) 88.74 (8.93) 88.39 (9.19) 89.36 (8.42) 1.886 .060 0.11

Sleep disturbances 1.12 (0.45) 1.15 (0.45) 1.08 (0.45) 2.621 .009 0.16

Daytime dysfunction 1.07 (0.81) 1.11 (0.80) 1.01 (0.82) 2.168 .030 0.12

Hours in bed 7.81 (1.02) 7.81 (1.03) 7.82 (1.00) 0.114 .910

S-Anger 18.06 (5.50) 17.90 (5.07) 18.35 (6.17) 1.367 .172

S-Ang/F 6.34 (2.31) 6.35 (2.29) 6.32 (2.34) 0.249 .804

T-Anger 20.56 (5.33) 21.20 (5.38) 19.41 (5.05) 5.778 <.001 0.34

T-Ang/T 8.36 (3.15) 8.77 (3.26) 7.64 (2.80) 6.418 <.001 0.37

AX Index 29.59 (10.09) 30.45 (10.52) 28.07 (9.08) 4.190 <.001 0.24

AX-Out 11.57 (3.22) 11.81 (3.28) 11.14 (3.06) 3.578 <.001 0.21

AX-In 12.77 (3.67) 12.76 (3.73) 12.80 (3.56) 0.207 .836

AX/Con-Out 16.59 (4.65) 15.90 (4.65) 17.81 (4.41) 7.140 <.001 0.42

AX/Con-In 14.16 (4.36) 14.23 (4.45) 14.05 (4.20) 0.673 .501
S-Anger.- State-Anger, S-Ang/F.- Feeling, S-Ang/V.- Verbal Expression, S-Ang/P.- Physical Expression, T-Anger.- Trait Anger, T-Ang/T.- Anger Temperament, T-Ang/R.- 
Anger Reaction, AX Index.- Anger Expression Index, AX-Out.- Anger Expression-Out, AX-In.- Anger Expression-In, AX/Con-Out.- Anger Control-Out, AX/Con-In.- Anger 
Control-In, PSQI.- Pittsburgh Sleep Quality Index.

Table 2. Scores for Anger (STAXI-2) according to Subjective Sleep Quality (PSQI scores >5 vs. PSQI scores <5) of  the sample.

PSQI scores >5
668 (53.4%) M(SD)

PSQI scores ≤5
584 (46.6%) M(SD) t p Cohen´s d

S-Anger 18.72 (6.19) 17.31 (4.45) 4.681 <.001 0.26

S-Ang/F 6.63 ( 2.52) 6.01 (1.98) 4.908 <.001 0.27

S-Ang/P 5.69 (1.92) 5.41 (1.37) 3.093 .002 0.17

S-Ang/V 6.40 (2.57) 5.90 (1.94) 3.908 <.001 0.22

T-Anger 21.59 (5.57) 19.38 (4.77) 7.559 <.001 0.43

T-Ang/T 8.87 (3.41) 7.78 (2.72) 6.269 <.001 0.35

T-Ang/R 12.72 (3.27) 11.60 (3.02) 6.315 <.001 0.36

AX Index 31.08 (9.97) 27.89 (9.95) 5.656 <.001 0.32

AX-Out 12.05 (3.25) 11.02 (3.09) 5.693 <.001 0.33

AX-In 13.16 (3.63) 12.33 (3.67) 4.021 <.001 0.23

AX/Con-Out 16.14 (4.63) 17.10 (4.63) 3.686 <.001 0.21

AX/Con-In 13.99 (4.31) 14.36 (4.41) 1.500 .134
S-Anger.- State-Anger, S-Ang/F.- Feeling, S-Ang/V.- Verbal Expression, S-Ang/P.- Physical Expression, T-Anger.- Trait Anger, T-Ang/T.- Anger Temperament, T-Ang/R.- 
Anger Reaction, AX Index.- Anger Expression Index, AX-Out.- Anger Expression-Out, AX-In.- Anger Expression-In, AX/Con-Out.- Anger Control-Out, AX/Con-In.- Anger 
Control-In, PSQI.- Pittsburgh Sleep Quality Index.

Problems associated with sleep include sleep efficiency 
(<85%, ≥ 85%) and sleep duration (<7 hours, ≥7 h hours). 
The data show that 26.3% (N=329) of  the students indicate 
an efficiency lower than 85%. Those with an efficiency < 85% 
show higher scores in S-Anger (p=.031) and in the AX Index 
(p=.004); indicating a lower AX / Con-Out (p =.041). On the 
other hand, 39.5% (N=494) of  the sample reported sleeping 
less than 7 hours / night (Table 4). These students obtained 
higher scores in S-Anger (p=.020), in T-Anger (p=.002) and in 
the AX Index (p=.041). Those who sleep less than 7 hours also 

obtained higher scores in AX-Out and in AX-In; but they did 
not differ from those who sleep 7 or more hours in their scores 
on AX / Con-Out or in AX / Con-In.

Sleep Latency (time taken to fall asleep: [a] <15 minutes, 
[b] 16-30 minutes, [c] 31-60 minutes and [d]> 60 minutes) has 
shown significant scores on the S-Anger scale (F (3.1251)=8.435, 
p<.001), where differences have been observed between: [a] 
<[c] (p=.012); [a] <[d] (p<.001) and [b] <[d] (p=.001). On the 
T-Anger scale significant differences (F (3.1251)=12.315, p<.001) 
have been observed between the scores: [a] <[c] (p<.001); [a] 
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Table 3. Risk of  participants with poor sleep quality (PSQI scores> 5) of  obtaining high scores on the STAXI-2 subscales.

N (%) PSQI scores >5
668 (53.4) χ2 (1,1252) p phi OR 95%CI

1S-Anger 13 (76.5) 3.700 .054 .054 2.88 0.93-8.88

S-Ang/F 7 (77.8) 2.173 .140 .042 3.08 0.64-14.89

S-Ang/P 12 (80.0) 4.331 .037 .059 3.54 0.99-12.62

S-Ang/V 13 (81.3) 5.067 .024 .064 3.84 1.09-13.56
2T-Anger 182 (65.5) 21.067 <.001 .130 1.90 1.44-2.51

T-Ang/T 181 (64.6) 18.466 <.001 .121 1.82 1.38-2.39

T-Ang/R 156 (65.8) 18.260 <.001 .121 1.89 1.41-2.54
2AX Index 158 (62.0) 9.530 .002 .087 1.56 1.17-2.06

AX-Out 150 (61.0) 7.145 .008 .076 1.47 1.11-1.96

AX-In 236 (61.6) 15.143 <.001 .110 1.62 1.27-2.08

AX/Con-Out 195 (48.8) 5.008 .025 -.063 0.76 0.60-0.97

AX/Con-In 235 (50.1) 3.179 .075 -.050 0.81 0.65-1.02
1.High category in the response scores (High vs. Half-Low) according to STAXI-2; 2.- Response Category (High => 75th percentile) according to STAXI-2,S-Anger.- State-
Anger, S-Ang/F.- Feeling, S-Ang/V.- Verbal Expression, S-Ang/P.- Physical Expression, T-Anger.- Trait Anger, T-Ang/T.- Anger Temperament, T-Ang/R.- Anger Reaction, 
AX Index.- Anger Expression Index, AX-Out.- Anger Expression-Out, AX-In.- Anger Expression-In, AX/Con-Out.- Anger Control-Out, AX/Con-In.- Anger Control-In, 
PSQI.- Pittsburgh Sleep Quality Index.

Table 4. Scores on the subscales of  the STAXI-2 according to the Efficiency and Duration of  Sleep (PSQI).

Sleep Efficiency(PSQI) Sleep Duration (PSQI)

< 85% M(SD) ≥ 85% M(SD) t p < 7 h. M(SD) ≥ 7 h M(SD) t p

S-Anger 18.62 (6.17) 17.86 (5.22) 2.156 .031 18.80 (6.29) 17.58 (4.85) 3.639 .020

S-Ang/F 6.62 (2.58) 6.24 (2.19) 2.370 .018 6.55 (2.49) 6.20 (2.16) 2.529 .012

S-Ang/P 5.63 (1.76) 5.53 (1.67) 0.904 .366 5.76 (1.96) 5.43 (1.48) 3.159 .002

S-Ang/V 6.37 (2.60) 6.09 (2.20) 1.766 .078 6.49 (2.67) 5.95 (2.03) 3.839 <.001

T-Anger 20.99 (5.71) 20.41 (5.18) 1.714 .087 21.15 (5.67) 20.17 (5.06) 3.104 .002

T-Ang/T 8.65 (3.46) 8.26 (3.03) 1.847 .065 8.65 (3.41) 8.17 (2.95) 2.517 .012

T-Ang/R 12.34 (3.33) 12.15 (3.16) 0.912 .362 12.50 (3.35) 12.00 (3.10 2.681 .007

AX Index 30.95 (10.39) 29.11 (9.93) 2.856 .004 30.31 (10.31) 29.12 (9.92) 2.042 .041

AX-Out 11.88 (3.39) 11.45 (3.15) 2.017 .044 11.82 (3.28) 11.41 (3.17) 2.235 .026

AX-In 13.04 (3.71) 12.68 (3.65) 1.511 .131 13.03 (3.77) 12.61 (3.60) 1.982 .048

AX/Con-Out 16.12 (4.84) 16.75 (4.58) 2.048 .041 16.52 (4.75) 16.63 (4.59) 0.435 .664

AX/Con-In 13.84 (4.37) 14.28 (4.35) 1.509 .112 14.02 ( 4.38) 14.26 (4.35) 0.940 .347
S-Anger.- State-Anger, S-Ang/F.- Feeling, S-Ang/V.- Verbal Expression, S-Ang/P.- Physical Expression, T-Anger.- Trait Anger, T-Ang/T.- Anger Temperament, T-Ang/R.- 
Anger Reaction, AX Index.- Anger Expression Index, AX-Out.- Anger Expression-Out, AX-In.- Anger Expression-In, AX/Con-Out.- Anger Control-Out, AX/Con-In.- Anger 
Control-In, PSQI.- Pittsburgh Sleep Quality Index.

<[d] (p<.001) and [c] <[d] (p=.001). Finally, on the AX Index 
scale the differences (F (3.1251)=12.323, p<.001) have shown that 
[a] <[c] (p<.001); [a] <[d] (p<.001) and [c] <[d] (p=.005).

DISCUSSION
In this work we have sought to analyze how the expres-

sion of  anger is characterized in terms of  the subjective quality 
of  sleep in university students.

Regarding the first of  these hypotheses, the data have 
shown that those university students with poor sleep quality 
(PSQI scores> 5) obtained higher scores on all subscales of  
the STAXI-2, although the effect size is small for the S-An-
ger and AX-Index and medium for the T-Anger subscale. It is 
observed that students with poor sleep quality show a higher 
risk of  obtaining scores that indicate disturbances derived from 
high scores on trait anger and anger expression. These results 

support those of  previous studies showing that people who 
manifest diurnal negative emotions often have poor sleep qual-
ity13-15,33,34,45, as it is the case of  anger23,34,35.

Similarly, those who present problems associated with 
sleep, such as sleep efficiency <85%, showed higher scores in S-
Anger and the AX Index. Moreover, those who report sleeping 
less than 7 hours / night obtained higher scores in S-Anger, in 
T-Anger, and in the AX Index. It has also been observed that as 
sleep latency increases, higher values are obtained in S-Anger, T-
Anger and the AX Index scale. In this regard, previous work has 
already confirmed that university students with high scores in 
cognitive hostility are those who show a greater risk of  present-
ing sleep disturbances35,48 such as alterations in sleep duration46 
and other problems such as primary insomnia16,17. The data sup-
port the findings of  other authors that link increased negative 
affect and reduced positive affect with poor sleep quality49-51.
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Regarding our second hypothesis it has been observed 
that those students with poor sleep quality (PSQI scores> 5) 
show higher values in external and internal expression of  anger 
and less external control of  anger; whilst no differences were 
observed in the internal control of  anger. Among the problems 
associated with sleep it has been observed that a lower Sleep 
Efficiency (<85%) appears to be indicative of  greater external 
expression of  anger and less external control of  anger (AX / 
Con-Out); however, there are no differences in the expression 
of  anger and the internal control of  anger. On the other hand, 
those who report sleeping for less than 7 hours obtain higher 
scores in external and internal expression of  anger; but they do 
not differ from those who sleep 7 or more hours in terms of  
AX / Con-Out or AX / Con-In.

It should be noted that the second hypothesis is not 
fully supported. We found that the greater the number of  prob-
lems related to sleep quality, efficiency, and duration of  sleep, 
the higher the score on expression of  anger (out-in). However, 
control seems to be lower only in the external manifestations 
of  anger; except in the case of  those who report sleeping less 
than 7 hours, which do not differ from their control (out-in) 
i.e. those who sleep 7 or more hours per night. In this regard, it 
has already been stated that those with poor sleep quality show 
less competence and emotional control47 and that an inadequate 
emotional reaction to daily stressful events is associated with a 
poor quality of  sleep, as well as alterations in sleep duration and 
development45,46. It has been shown that adequate control of  
emotional expression reduces the impact of  anger on sleep11 and 
other health problems41-44, and is linked to a healthier lifestyle at 
an early age58.

Among the limitations of  this work, it is worth noting 
the non-experimental nature of  this study, which therefore lim-
its the explanatory capacity of  the data. There have been no 
analyzes regarding the specific factors that mark the differences 
found here in relation to gender, since the data obtained on the 
anger scales, considering both the gender of  the students and 
sleep quality, have shown an interaction for the scores on the 
state anger scale. However, quality of  sleep appears to be the 
variable that exerts the strongest impact, regardless of  gender, 
on scores of  all the anger scales. Similarly, it is important to 
determine which environmental factors (e.g., consumption of  
drugs, tobacco, and alcohol) might underlie both the develop-
ment of  sleep problems and an inadequate management of  
emotional responses in students.

Finally, it is interesting to note that a significant number 
of  factors related to sleep problems are modifiable, not only by 
pharmacological therapy. For instance, it is possible to design 
and include intervention programs aimed at improving sleep 
strategies. In this regard, a one-hour session in sleep hygiene 
education has been shown to improve both the reported qual-
ity and quantity of  sleep59. Along with this it could be possible 
to develop strategies that help the students in their abilities and 
strategies for coping that allow for control of  emotional expres-
sion, since this control has been shown to mitigate the impact 
of  sleep on anger11 both of  which have an effect on the aca-
demic performance of  students31.
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