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Abstract  Anger as an emotion has proven to influence health. However, there is little research about the relationship 
between anger and subjective sleep quality. This paper analyses anger and its expression regarding subjective sleep quality. 
581 people have participated (58% of women) with an age of M=32.19-SD=15.59 years. The Pittsburgh Sleep Quality 
Index and the State-Trait Anger Expression Inventory-2 were applied. People with a worse subjective sleep quality (> 5 
PSQI score) face a higher chance of experimenting trait-anger, anger expression-in and anger expression-out in a degree 
that may interfere with their optimum behaviour. People with a sleep duration of <7 h, compared to those that claim to 
sleep ≥7 h, show a higher probability of obtaining trait-anger, state-anger, emotion, verbal expression and physical 
expression scores that interfere with their behaviour. To point out the necessity of considering objective measures about 
sleep and its relations with negative emotions. 
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1. Introduction 
Anger is one of the emotions considered basic or primary 

that is characterised by activation and tendency to attack. It 
usually comes up as a reaction to a threat, coercion or harm, 
or before a situation of frustration or differential treatment 
[1]. If the anger is intense and sustained over time, it usually 
affects health through sympathetic hyperactivity [2]. 

Spielberger, Jacobs, Russel and Crane [3] differentiated 
between Anger, Hostility and Aggression, being the former a 
necessary component, yet not sufficient, of the other two. 
Their model is based on anger as an emotion characterised by 
feelings of irritation or annoyance of variable intensity; 
where it is possible to differentiate state-anger from 
trait-anger, the latter being more or less stable. Because of its 
influence over health, the way anger is expressed has to be 
taken into consideration (anger-in, anger-out). Both anger-in, 
or internalised, and anger-out, or externalised, have been 
related to aggravating factors in cardiovascular health [4, 5]. 
However, it has also been suggested that anger-out is a 
protective factor for myocardial infarction and stroke [6], 
while also improving sleep quality of coronary heart disease 
patients [7, 8]. 

The emotions have been studied regarding their relations 
with sleep [9], highlighting its bidirectional nature. Sleep 
disorders affect emotional reactivity, while sleep quality is 
strongly affected by emotional reactions to previous events 
[10-12].  Sleep deprivation and  insomnia are related to the  
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increase of emotional reactivity and the greater activation of 
the amygdala before emotional stimul, being REM sleep 
important for emotional processing and emotion 
reorganisation specific to brain activity [10, 13].  

Sleep deprivation has been showed to be closely tied to 
aggressive incidents in humans and animals [14-16] and 
sleep alterations after an exposure to a traumatic event may 
contribute to difficulties in emotional regulation and to 
exacerbate the negative consequences [17, 18]. Daytime 
emotional stress is mitigated in accordance with the sleep 
quality and the emotional self-control possessed; the greater 
the self-control, the greater mitigation of the effects [19]. 

The way that previous emotional states to sleep affect 
REM sleep and the subsequent modulation of the 
sympathetic activity during the sleeping period [20] have 
also been studied. Daytime emotional states are associated to 
sleep quality; the people that acknowledge daily experiences 
with negative emotions such as anxiety or irritability often 
exhibit poor sleep quality [21, 22], insomnia [23, 24] and 
other related issues. Daily stressful events, alongside an 
inadequate emotional reaction to them, are characterised in 
implying a lower sleep spindle density [25] and alterations 
both to sleep duration and REM sleep [26]. 

The specific study about anger and its relations with 
subjective sleep quality has been researched very little 
[27-29]; albeit it has been considered indirectly in studies 
about hostility and sleep [15, 30-32] or as a limited part of 
broader studies [7, 11, 27, 33-36]. 

It may be pointed out that morningness-eveningness 
appears to be related to impulsivity and anger in the general 
population. Impulsivity can exert a big influence over the 
association between morningness-eveningness and anger, as 
a moderator or mediator factor [33]. 
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Evidence has been provided about how, amongst the 
middle-aged adult population, high levels of trait-anger are 
associated with sleep disorder symptoms [28]. 
Stoia-Caraballo, et al., [29] discovered that anger rumination 
and negative affect deteriorate sleep quality in university 
students. It is indicated that patients diagnosed with 
insomnia show more alexithymic characteristics, a higher 
anger level and anger expression than the control group or 
group without insomnia [27].  

The increment of anger-in increases the probability of 
poor sleep quality; whereas the increase of anger-out can 
reduce such probability in patients with coronary heart 
disease (CHD) [7, 8]. It is pointed out that sleep quality can 
act as a protective factor when there is a lower cardiac vagal 
control [37]. 

On the other hand, it is indicated that the control of the 
emotional expression helps to reduce its impact over sleep 
[19]. It has thus been proposed that the excessive and 
inadequate expression or suppression of anger is associated 
with a risky lifestyle at early ages [34]; proving the existence 
of significant relations between the answers of the young 
offenders in measures of anger and general health [35]. 

As it has already been stated, by modulating the 
sympathetic activity, intense and sustained over time anger 
may lead to health issues [2, 20]. Sympathetic hyperactivity 
has proven to be relevant in sleep and the pathology 
associated. For this reason, influences have been determined 
in the deterioration of the baroreflex sensitivity and sleep 
fragmentation [26], affecting as well the obstructive sleep 
apnoea [38] among others. With the available evidence, 
along with the influence that anger has shown over other 
pathologies that, direct or indirectly, are related to sleep     
[7, 8, 27, 33], it suggests that if the modification of anger 
expression improves sleep quality or reduces cardiovascular 
morbidity and mortality, it deserves more research. 

In this sense, the proposed aim was to analyse how anger 
is characterised and the way it is expressed, with regard to 
subjective sleep quality. In this sense, finding higher scores 
was expected for state-anger and trait-anger in those people 
that present a poor subjective sleep quality or other problems 
associated to it. In the same way, it was expected that those 
people with some sleep problems indicated a higher score for 
anger expression-out (anger-out) and anger expression-in 
(anger-in) and less control over them.  

2. Method 
2.1. Participants 

A total amount of 581 people have participated (58% of 
women) with M=32.19 years of age and an SD=15.59 
(Min=19 and Max=64 years of age). 4.1% of the participants 
said they had no education, 9.3% a primary education, 9.1% 
a secondary education and 77.5% that they were attending 
university or had finished their university education. 
Regarding their civil status, 71.4% claimed to be single,  

22.2% married, 2.6% separated/divorced and 3.8% 
widowed. 

2.2. Procedure 

The data collection took place between September 2015 
and June 2016. The contact with the participants, to perform 
the tests, was carried out by different procedures (university 
class presentations and announcements, community centres 
and senior care centres). The participation requirements were 
to know how to read and write, to not suffer from a chronic 
illness, to sign an informed consent and to take part in the 
study voluntarily. The study was approved by the 
University's Bioethics Committee. 

2.3. Instruments 

A brief interview was conducted ad hoc about 
sociodemographic variables (age, gender, civil status, level 
of education, weight, height, Body Mass Index (B.M.I.)) and 
existing chronic illnesses. 

To assess the Subjective Sleep Quality the Pittsburgh 
Sleep Quality Index (PSQI) [39] was applied in its Spanish 
adaptation [40]. It showed a high internal consistency 
(Cronbach’s alpha of .81). The predictive validity data of 
Buysse et al. [39] indicated that if a cut-off point of 5 was set 
(score > 5 defines worse sleep quality), the sensitivity was 
89.6% and the specificity 86.5%. The 19 items analyse the 
defining factors of sleep quality, grouped into seven 
components: quality, latency, duration, efficiency and sleep 
disturbances, use of sleeping medications and daytime 
dysfunction. Each component is assigned a 0-3 score. The 
total PSQI score is obtained by adding the seven component 
scores. It should vary from 0 to 21 points (the higher the 
score, the worse the sleep quality). 

To evaluate Emotion-Anger the State-Trait Anger 
Expression Inventory-2 (STAXI-2) [41] was considered in its 
Spanish adaptation [42]. The Spanish STAXI-2, with 49 
items, keeps the same structure of the original. A total score 
for State-Anger (S-Anger) is obtained, 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) with two subscales Anger 
temperament (T-Ang/T) and Anger reaction (T-Ang/R). 
Lastly, a scale for the Anger Expression Index (AX Index) 
with four subscales: Anger Expression-Out (AX-Out), Anger 
Expression-In (AX-In), Anger Control-Out (AX/Con-Out), 
Anger Control-In (AX/Con-In). A total score is obtained that 
provides a general measurement of the 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 one and of .69 for the Anger 
Expression Index [42]. For [43] the subjects with scores 
higher than 75 centile, in the Trait-Anger and Anger 
Expression Index scales, experimented or expressed feelings 
of anger to a degree that may interfere with their optimum 
behaviour; not happening the same in the State-Anger scale 
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for which a different distribution of the scores was carried 
out. 

2.4. Statistical Analysis 

Descriptive statistics are considered to characterise the 
sample (e.g. M, Sd). The indexes of internal consistency 
were calculated using the Cronbach’s alpha for the PSQI, 
the State-Anger scale (Feeling, Physical Expression, Verbal 
Expression), the Trait-Anger scale (Temperament, Anger 
Reaction) and the Anger Expression Index (Anger 
Expression-Out, Anger Expression-In, Anger Control-Out, 
Anger Control-In). The Significance Tests, such as the 
Chi-square test for categorical variables and the analysis of 
variance (ANOVA) along with Student's t-test, with least 
significant difference post-hoc tests (Scheffe y Bonferroni) 
for continuous variables. The effect size has been calculated 
using Cohen's d, Phi coefficient and eta-squared (ηp

2). The 
Odds Ratio (OR) has been calculated as a degree of 
association between a exposure and a result. A bivariate 
Pearson correlation analysis has been carried out between the 
studied variables. 

3. Results  
The mean age of the sample group is 32.19 years of age 

(SD=15.59) (see Table 1), obtaining significant differences 
between men and women and in weight, height and BMI. In 
this sense, the 4.6% of the sample showed underweight, the 
65.4% normal weight and the 29.9% overweight. 

All the measures of the study were distributed under 
normality parameters (Kolmogorov-Smirnov test). The 
Cronbach's alpha was applied for the internal consistency 
index, obtaining an α= .861. in the PSQI test. The following 
results were obtained for the STAXI-2 scales and subscales: 
State-Anger (S-Anger), α= .902, (Feeling (S-Ang/F).- .826, 
Physical Expression (S-Ang/P).- α= .765, Verbal Expression 
(S-Ang/V).- α=.798); Trait-Anger (T-Anger).- α=.852, 
(Anger Temperament (T-Ang/T).- α=.887, Anger Reaction 
(T-Ang/R).- α=.775) and for the Anger Expression Index (AX 
Index).- α=.693 (Anger Expression-Out (AX-Out).- α=.732, 
Anger Expression-In (AX-In).- α=.564, Anger Control-Out 
(AX/Con-Out).- α=.874, Anger Control-In (AX/Con-In).- 
α=.839). 

Women showed a higher PSQI total score with a small 
effect size (d=0.2216), in the sleep latency (d=0.1831), in 
the sleep disturbances (d=0.1664) and in the hours they 
spend in bed (d=0.2473) (see Table 2). With regard to the 
characteristics that anger appears with, women reflect higher 
scores in Trait-Anger (d=0.1916) and Temperament 
(d=0.1801); while men obtain higher scores in State-Anger 
(d=0.1740) and Anger Verbal Expression (d=0.1916). In 
this sense, it is men who showed higher scores in Anger 
Control-Out (d=0.2550); while women were the ones with 
higher scores in Anger Expression-Out (d=0.1803). 

However, as it can be demonstrated, all these differences 
between genders show effect sizes that seem small according 
to Cohen's proposal [44, 45]. 

It could be stated that people who manifest a worse 
subjective sleep quality (N=285, 49.1%) (score > 5 in the 
PSQI), compared to those with a good one (score < 5 in the 
PSQI), hold a higher chance (Chi2=8.916, p=.003, Phi=.124) 
of experimenting or expressing feelings of Trait-Anger in a 
degree (>75 centile) that may interfere with their optimum 
behaviour (OR=1.967, IC95%.- 1.255-3.081). The same risk 
is observed both for anger expression-in (Chi2=7.262, 
p=.007, Phi=.112), obtaining an OR=2.093 with an IC95%.- 
1.212-3.613; as well as for anger verbal expression 
(Chi2=7.418, p=.006, Phi=.205) with an OR=5.012 (IC95%.- 
1.418-17.708), not detecting a higher risk in the case of 
state-anger, sentiment and physical expression. 

Each one of the seven PSQI subscales usually presents 
four levels of response. If for the item Sleep Quality the four 
levels of response are grouped in only two categories ("Good 
Sleep Quality": Very Good and Fairly Good; "Poor Sleep 
Quality": Fairly Bad and Very bad), differences are observed 
in the values obtained for the dependent variables (See Table 
3). 

The people that present "Poor Sleep Quality" (N=125, 
21.5%) obtained higher scores than those that claim to have a 
"Good Sleep Quality" for state-anger (t=3.300, p=.001; 
d=0.3820); for feeling (t=3.094, p=.002; d=0.3481), for 
physical expression (t=2.442, p=.016; d=0.2898) and for 
verbal expression (t=3.192, p=.002; d=0.3710). Likewise, 
similar relations are presented in the trait-anger scale, with a 
medium effect size (t=3.896, p=.000; d=0.4075), for 
temperament (t=2.449, p=.015; d=0.2366) and anger 
reaction (t=4.316, p=.000; d=0.4503). For the anger 
expression index the results were similar, but only for the 
AX Index's total score (t=2.413, p=.016; d=0.2414), for the 
anger expression-out (t=2.520, p=.012; d=0.2552) and for 
the anger expression-in (t=4.058, p=.000; d=0.4447). 
Differences between anger control-out and control-in were 
not observed, whether they manifest Good or Poor Sleep 
Quality. 

The people with a poor sleep quality hold a higher 
probability of manifesting trait-anger levels that would 
hinder their normal behaviour (Chi2=14.634, p=.000, 
Phi=.159) with an OR=2.471 (IC95%=1.539-3.968). The 
same situation is observed both for anger reaction 
(Chi2=20.766, p=.000, Phi=.189) with an OR=2.751 
(IC95%= 1.761-4.297), for the anger expression-out 
(Chi2=8.853, p=.003, Phi=.123) with an OR=1.963 
(IC95%=1.253-3.076), as well as for anger expression-in 
(Chi2=9.407, p=.002, Phi=.127) with an OR=2.345 
(1.344-4.092). Likewise, for the state-anger scale, those 
people with worse sleep quality present a higher score for 
this scale (Chi2=6.100, p=.014, Phi=.145) with an OR=2.863 
(IC95%=1.206-6.796). 
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Table 1.  Descriptive data of the sample 

M±SD (N=581) TOTAL MALE FEMALE t p 

N (%) 581 244 (41.99) 337 (58.00)   
Age 32.19 + 15.588 33.34 + 15.677 31.36 + 15.494 1.508 .132 

Weight 67.24 + 12.826 75.17 + 11.275 61.50 + 10.645 14.901 .000 
Height 168.17 + 8.720 174.62 + 7.391 163.50 + 6.299 19.023 .000 
B.M.I. 23.73 + 4.012 24.69 + 3.694 23.04 + 4.097 4.980 .000 

B.M.I.- Body Mass Index 

Table 2.  Scores for Subjective Sleep Quality (PSQI) and Anger (STAXI-2) according to the gender of the sample 

M±SD (N=581) TOTAL MALE FEMALE t P d Cohen 

PSQI 6.02 + 3.062 5.63 + 2.871 6.30 + 3.167 2.627 .009 0.2216 

Sleep quality 1.04 + 0.732 0.99 + 0.709 1.07 + 0.749 1.291 .197  

Sleep latency 2.04 + 1.753 1.86 + 1.752 2.18 + 1.744 2.209 .028 0.1831 

Sleep duration (hours) 6.81 + 1.038 6.73 + 1.011 6.87 + 1.056 1.646 .100  

Sleep efficiency (%) 89.81 + 10.445 90.61 + 9.588 89.22 + 10.984 1.586 .113  

Sleep disturbances 6.31 + 4.025 5.92 + 4.096 6.59 + 3.956 1.971 .049 0.1664 

Daytime dysfunction 1.55 + 1.423 1.45 + 1.418 1.63 + 1.423 1.527 .127  

Hours in bed 7.63 + 1.137 7.47 + 1.150 7.75 + 1.114 2.988 .003 0.2473 

S-Anger 17.28 + 4.546 17.75 + 5.705 16.93 + 3.443 2.003 .046 0.1740 

S-Ang/F 6.10 + 2.066 6.27 + 2.437 5.98 + 1.743 1.617 .107  

S-Ang/P 5.81 + 1.800 5.97 + 2.166 5.70 + 1.473 1.666 .096  

S-Ang/V 5.36 + 1.304 5.51 + 1.676 5.25 + 0.935 2.189 .029 0.1916 

T-Anger 19.83 + 5.458 19.23 + 5.358 20.27 + 5.496 2.276 .023 0.1916 

T-Ang/T 8.03 + 3.087 7.71 + 2.899 8.26 + 3.201 2.123 .034 0.1801 

T-Ang/R 11.81 + 3.310 11.52 + 3.232 12.01 + 3.355 1.769 .077  

AX Index 25.44 + 10.359 24.78 + 9.823 25.91 + 10.720 1.293 .197  

AX-Out 10.94 + 3.305 10.60 + 3.126 11.19 + 3.412 2.121 .034 0.1803 

AX-In 10.43 + 3.351 10.52 + 3.548 10.36 + 3.204 0.537 .591  

AX/Con-Out 17.17 + 4.642 17.85 + 4.442 16.68 + 4.727 3.024 .003 0.2550 

AX/Con-In 14.77 + 4.481 14.49 + 4.348 14.97 + 4.571 1.282 .200  

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 

 
For the Sleep Latency variable, the final values were 

grouped in two categories ("Good Sleep Quality": 0, 1-2 
points and "Poor Sleep Latency": 3-4 and 5-6 points) in such 
a way that a good latency (N=212, 36.5%) indicates a shorter 
time to fall asleep. It is noticeable that people with a higher 
sleep latency or poor sleep latency present higher scores for 
state-anger (t=2.520, p=.012; d=0.2286), for feeling (t=1.957, 
p=.050; d=0.1733) and verbal expression (t=3.009, p=.003; 
d=0.2776). Likewise, in the trait-anger scale the differences 
appear in the total score (t=3.264, p=.001; d=0.2872), in the 
temperament (t=3.116, p=.002; d=0.2760) and in the anger 
reaction (t=2.543, p=.011; d=0.2170). Lastly, the people that 
present a higher latency obtain higher scores for the anger 
expression index (t=3.853, p=.000; d=0.3291), for anger 
expression-out (t=3.288, p=.001; d=0.2797) and for anger 
expression-in (t=2.458, p=.014; d=0.2152). However, the 
people that presented a good sleep latency are the ones to 

obtain higher scores for anger control-out (t=2.797, p=.005; 
d=0.2381), not being significant the differences for anger 
control-in (t=1.690, p=.092). 

In the case of the Sleep Disturbances item, the final values 
were grouped in "Few Sleep Disturbances" (0 and 1-9 points) 
and "Many Sleep Disturbances" (10-18 and 19-27 points). It 
is apparent that the people that present Many Sleep 
Disturbances (N=110, 18.9%) obtain higher scores than the 
people that present Few Sleep Disturbances for state-anger 
(t=3.476, p=.001; d=0.4334), for feeling (t=2.935, p=.004; 
d=0.3447), for physical expression (t=2.541, p=.012; 
d=0.3289) and for verbal expression (t=3.868, p=.000; 
d=0.4813). A similar tendency is observed for the trait-anger 
scale (t=2.700, p=.008; d=0.3024), for temperament 
(t=2.276, p=.024; d=0.2555) and for anger reaction (t=2.450, 
p=.015; d=0.2699). Lastly, in the anger expression index 
scale the differences are only observed for anger 
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expression-in (t=3.473, p=.001; d=0.3322). For the rest of 
the subscales, there exists a similarity between both groups; 
that is, for the AX Index (t=1.867, p=.064), for anger 
expression-out (t=0.905, p=.366), for anger control-out 
(t=1.016, p=.310) and for anger control-in (t=0.270, p=.787). 

This means that people with more sleep disturbances show 
a higher probability of manifesting interfering scores both 
for trait-anger (Chi2=7.485, p=.006, Phi=.114) with an 
OR=1.989 (IC95%=1.208-3.278), as well as for anger 
reactions (Chi2=4.534, p=.033, Phi=.088) with an OR=1.679 
(IC95%=1.038-2.714). 

With regard to the PSQI Daytime Dysfunction item, its 
score was also grouped in just two categories: "Few Daytime 
Dysfunctions" (0 and 1-2 points) and "Many Daytime 
Dysfunctions" (3-4 and 5-6 points). It can be observed that 
the people with "Many Daytime Dysfunctions" (N=143, 
2436%) obtain higher scores for state-anger (t=3.313, p=.001; 
d=0.3601), for feeling (t=3.364, p=.001; d=0.3592), for 
physical expression (t=2.084, p=.039; d=0.2319) and for 
verbal expression (t=3.66; p=.002; d=0.3488). The same 
tendency is observed for the trait-anger scale (t=3.160, 
p=.002; d=0.3144), for temperament (t=3.243, p=.001; 
d=0.3270) and for anger reaction (t=2.302; p=.022; 
d=0.2165). Lastly, in the anger expression index the 
differences are similar both in total score (t=3.183, p=.002; 
d=0.3090), as well as for anger expression-out (t=3.475, 
p=.001; d=0.3324) and for anger expression-in (t=3.326, 
p=.001; d=0.3311). Nevertheless, no differences are detected 
in the anger control-out (t=1.352, p=.177) and anger 
control-in (t=0.898, p=.370) subscales. 

In the case of Use of Sleeping Medication, when it is 
grouped in two categories "Almost never takes medication" 

(Not during the past month and Less than once a week) and 
"Often takes medication" (Once or twice each week and 
Three or more times each week), no differences are detected 
in any of the STAXI-2 scales or subscales. 

The results of the ANOVA can be observed in Table 4 
regarding the Sleep Duration variable grouped in three 
categories (a) <7 h, (b) 7-8 h y (c) ≥ 9 h. It shows that the 
differences occur observing that a>b in the state-anger scale 
with an eta-squared (ηp

2 =0.0241), in the feeling scale (ηp
2 

=0.0184), in the physical expression scale (ηp
2 =0.0140) and 

the verbal expression scale (ηp
2 =0.0231). However, no 

differences exist between the three groups of the trait-anger, 
temperament and anger reaction scales. Likewise, the anger 
expression index shows differences in anger expression-in 
(ηp

2 =0.0127) where a>b. 
Those people with a sleep duration <7 h (N=234, 40.3%), 

compared to those that claim to sleep ≥7 h, show a higher 
probability of reflecting interfering trait-anger scores 
(Chi2=11.472, p=.001, Phi=.141) with an OR=2.121 
(IC95%=1.365-3.296). This same situation is observed for 
the case of the state-anger scale (Chi2=7.217, p=.003, 
Phi=.157) with an OR=3.334 (IC95%=1.327-8.375), the 
feeling scale (Chi2=3.934, p=.047, Phi=.126) with an 
OR=2.561 (IC95%=0.984-6.662), in verbal (Chi2=8.123, 
p=.004, Phi=.215) with an OR=4.251 (IC95%=1.483-12.184) 
and physical expression (Chi2=3.794, p=.05, Phi=.216) with 
an OR=2.429 (IC95%=0.987-5.979). 

The comparisons carried out between the three groups 
made regarding Sleep Efficiency (a) < 74%, (b) 74-85% y 
(c) >85% determine that the three groups have obtained 
similar scores for state-anger, trait-anger and anger 
expression index. 

 

Table 3.  Mean scores and standard deviation for the STAXI-2 scales according to sleep problem categories in the PSQI 

 
QUALITY 

SLEEP 
LATENCY 

SLEEP 
DISTURBANCES 

SLEEP 
DYSFUNCTION 

DAYTIME 

M±SD (N=581) Good Bad Good Bad Few Many Few Many 

S-Anger 16.83 + 3.599 18.90 + 6.765 16.88 + 3.776 17.97 + 5.586 16.81 + 3.477 19.28 + 7.271 16.81 + 3.53 18.71 + 6.572 

S-Ang/F 5.93 + 1.797 6.74 + 2.757 5.97 + 1.844 6.34 + 2.390 5.95 + 1.833 6.76 + 2.772 5.90 + 1.732 6.73 + 2.771 

S-Ang/P 5.26 + 0.972 5.73 + 2.072 5.29 + 1.131 5.48 + 1.556 5.25 + 0.879 5.83 + 2.334 5.27 + 0.989 5.63 + 1.960 

S-Ang/V 5.64 + 1.415 6.44 + 2.701 5.62 + 1.390 6.15 + 2.315 5.61 + 1.369 6.69 + 2.563 5.63 + 1.401 6.36 + 2.607 

T-Anger 19.34 + 5.215 21.62 + 5.951 19.25 + 5.049 20.84 + 5.985 19.50 + 5.184 21.25 + 6.334 19.39 + 5.152 21.17 + 6.130 

T-Ang/T 7.86 + 2.966 8.62 + 3.442 7.71 + 2.801 8.58 + 3.468 7.87 + 2.935 8.71 + 3.605 7.77 + 2.900 8.82 + 3.494 

T-Ang/R 11.48 + 3.159 13.00 + 3.579 11.54 + 3.229 12.26 + 3.406 11.63 + 3.223 12.55 + 3.583 11.63 + 3.225 12.36 + 3.513 

AX Index 24.89 + 10.222 27.41 + 10.654 24.20 + 10.062 27.59 + 10.537 25.03 + 10.138 27.19 + 11.136 24.66 + 10.360 27.81 + 10.023 

AX-Out 10.76 + 3.288 11.60 + 3.295 10.60 + 3.148 11.53 + 3.492 10.88 + 3.260 11.20 + 3.495 10.67 + 3.240 11.77 + 3.377 

AX-In 10.08 + 2.991 11.70 + 4.195 10.17 + 3.437 10.88 + 3.154 10.20 + 3.087 11.42 + 4.176 10.17 + 3.435 11.23 + 2.950 

AX/Con-Out 17.26 + 4.605 16.83 + 4.779 17.57 + 4.483 16.46 + 4.837 17.26 + 4.614 16.76 + 4.758 17.32 + 4.651 16.71 + 4.599 

AX/Con-In 14.69 + 4.558 15.06 + 4.192 15.01 + 4.493 14.35 + 4.440 14.79 + 4.525 14.66 + 4.305 14.86 + 4.489 14.48 + 4.459 

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 
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Table 4.  ANOVA between the scores for the STAXI-2 scales according to PSQI Sleep duration and Sleep Efficiency 

 
DURATION 

SLEEP 
EFFICIENCY 

SLEEP 

M±SD (N=581) < 7 h 7-8 h > 9 h F(2,580) p < 74 % 74-85 % > 85 % F(2,580) p 

S-Anger 18.10 + 5.990 16.66 + 3.148 17.80 + 2.375 7.130 .001 18.17 + 5.601 17.41 + 4.448 17.15 + 4.438 1.124 .326 

S-Ang/F 6.42 + 2.535 5.82 + 1.638 6.40 + 1.759 5.428 .005 6.54 + 2.543 6.14 + 2.05 6.05 + 2.010 1.255 .286 

S-Ang/P 5.55 + 1.806 5.23 + 0.791 5.35 + 0.671 4.091 .017 5.44 + 1.556 5.46 + 1.419 5.33 + 1.250 0.473 .623 

S-Ang/V 6.13 + 2.307 5.57 + 1.315 6.05 + 1.276 6.832 .001 6.19 + 2.349 5.81 + 1.670 5.77 + 1.757 1.151 .317 

T-Anger 20.25 + 5.968 19.44 + 5.23 21.40 + 3.872 2.357 .096 21.08 + 6.105 19.76 + 6.235 19.71 + 5.200 1.378 .253 

T-Ang/T 8.15 + 3.318 7.86 + 2.911 9.25 + 2.881 2.241 .107 8.38 + 3.381 7.81 + 3.363 8.04 + 2.996 0.543 .581 

T-Ang/R 12.09 + 3.573 11.58 + 3.124 12.15 + 2.907 1.774 .171 12.71 + 3.798 11.96 + 3.861 11.68 + 3.114 2.234 .108 

AX Index 25.59 + 10.434 25.14 + 10.331 28.50 + 9.892 1.036 .355 26.31 + 11.011 25.03 + 10.162 25.43 + 10.346 0.242 .785 

AX-Out 10.97 + 3.330 10.85 + 3.290 12.10 + 3.177 1.367 .256 10.79 + 3.287 10.33 + 3.503 11.09 + 3.256 2.067 .127 

AX-In 10.88 + 3.674 10.13 + 3.103 9.90 + 2.770 3.709 .025 11.00 + 3.087 11.02 + 3.237 10.24 + 3.387 2.862 .058 

AX/Con-Out 17.33 + 4.684 17.15 + 4.602 15.55 + 4.718 1.359 .258 17.08 + 5.394 17.71 + 4.770 17.06 + 4.529 0.752 .472 

AX/Con-In 14.94 + 4.332 14.69 + 4.632 13.95 + 3.677 0.549 .578 14.40 + 4.739 14.61 + 4.276 14.84 + 4.502 0.279 .757 

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 

4. Discussion 
The proposed aim was to analyse how anger is 

characterised and the way it is expressed, with regard to 
subjective sleep quality. In this sense, it was expected to find 
higher scores for state-anger and trait-anger in those people 
that present a poor subjective sleep quality or other problems 
associated to it. In the same way, it was expected that the 
people with some sleep problems indicated a higher score for 
anger expression-out (anger-out) and anger expression-in 
(anger-in) and less control over them. 

The data has shown that the people with a worse 
subjective sleep quality (> 5 PSQI score) face a higher 
chance of obtaining higher scores, in a degree that may 
interfere with their optimum behaviour, for trait-anger, for 
anger expression-in and for verbal expression; but not for 
state-anger, feeling and physical expression. When the sleep 
quality item is analysed, the participants that present poor 
sleep quality obtain higher scores for all the anger-scales, 
except for anger control-out and anger control-in, where no 
differences exist with those that admit to a good sleep quality. 
These data would support the findings of Engin et al, [27] 
who stated that people with insomnia would present a higher 
level for anger and anger expression scores. 

In this same sense, it has become apparent that the people 
considered to present a high sleep disturbance obtain higher 
scores both for the state-anger scale and the trait-anger scale 
and for each of their subscales. However, for the anger 
expression index they only show worse scores for anger 
expression-in; not being any different for anger control-in 
and anger control-out. Therefore, they show a higher 
probability of interfering scores for trait-anger and anger 
reactions.  

Having taking into consideration the hours they claim to 

sleep, it has been noted that the people who sleep less than 7 
h, compared to those that sleep more than 7 h, show a higher 
risk of showing levels of trait-anger, state-anger, feeling, 
verbal expression and physical expression that might 
interfere with their daily activities. Nevertheless, even if the 
participants manifested differential sleep efficiency, it does 
not seem to be reflected in the different anger scales; neither 
for trait-anger, for state-anger nor for the anger expression 
index. 

These data support the findings of Shin et. al., [28], in 
middle-aged adults, when considering that the levels of 
trait-anger are usually associated with sleep disorder 
symptoms. In the same way, the results obtained for anger 
expression-in and verbal expression, in people that show a 
worse subjective sleep quality, should confirm the 
indications of Stoia-Caraballo, et al., [29] who found that 
anger rumination and negative affect worsened sleep quality 
for university students or confirm the statement that 
internalised anger should increase the probability of a worse 
sleep quality [7, 8]. 

Diestel et al. [19] stated that the control of the emotional 
expression helps to reduce its impact over sleep. However, it 
has been proven that both anger control-out and anger 
control-in only manifested differences in relation with sleep 
latency. Therefore the participants that need little time to fall 
asleep show a higher anger control-out and anger control-in. 
That said, control has not behaved differently with regard to 
sleep disturbances, sleep quality and daytime sleep related 
dysfunctions. 

Lastly, it may be pointed out that for the anger emotion, 
either as a state or trait, the way it is expressed is directly 
related to a worse sleep quality and to the sleep problems 
associated that were analysed. It should be noted that the 
anger control-out and anger control-in scores only appear to 
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be different between the people that need little time to fall 
asleep and those with a higher latency. A relevant aspect is 
that no differences were detected in any anger component 
between the participants according to their sleep efficiency. 
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