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Abstract
This study aimed to investigate the behavioral effects of sleep on the personality traits of young adults. 
The sample consisted of 114 volunteers with ages between 18 and 40. The subjects were characterized 
into three groups according to Horne and Östberg (1975): Moderately Morning (n = 23); intermediary 
(n = 52) and Moderately Evening (n = 39). The Horne and Östberg Morningness and Eveningness 
questionnaire and the Big Five Personality Inventory were used for data collection. MANOVA showed 
a signifi cant difference between the chronotype and personality traits [λ = 0.78; F(10.198) = 2.52; p < 
.05; η² = 0.11]. The results showed a signifi cant difference on extraversion [F(2.103) = 3.65; p < .05; η² 
= 0.06] and kindness traits [F(2.103) = 8.03; p < .05; η² = 0.14]. The investigation suggests that among 
these subjects, different personality traits may infl uence preference for certain periods of the day to carry 
out daily activities and that there is a relationship with the standard chronotype. Also, the results indicate 
that men and women have different personality traits when the effects of the sleep behavior are checked.

Keywords: Chronotype, sleep, personality traits.

Traços de Personalidade e Padrões Comportamentais do Sono: 
Diferenças entre Homens e Mulheres

Resumo
O presente estudo teve o objetivo de verifi car os efeitos comportamentais do sono nos traços de 
personalidade de adultos jovens. Participaram desta pesquisa 114 voluntários entre 18 e 40 anos de 
idade. Os sujeitos foram divididos em três grupos: Moderadamente Matutino (n = 23); Intermediário 
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(n = 52) e Moderadamente Vespertino (n = 39). Entre os instrumentos de pesquisa utilizou-se o 
Questionário de Matutinidade e Vespertinidade de Horne e Östberg e Inventário dos Cinco Grandes 
Fatores de Personalidade. A MANOVA mostrou diferença signifi cativa entre os cronotipos e os traços 
de personalidade [λ = 0,78; F(10,198) = 2,52; p < 0,05; η² = 0,11]. Observou-se diferença signifi cativa 
apenas para os traços de extroversão [F(2,103) = 3,65; p < 0,05; η² = 0,06] e amabilidade [F(2,103) 
= 8,03; p < 0,05; η² = 0,14]. Este estudo sugere que pessoas com diferentes traços de personalidades 
possuem horas específi cas para realizar suas atividades e que existe uma relação com o padrão do 
cronotipo. Em geral, os dados indicam que homens e mulheres apresentam traços de personalidade 
diferentes em relação aos efeitos comportamentais do sono.

Palavras-chave: Cronotipo, sono, traços de personalidade.

Rasgos de Personalidad y lós Patrones de Sueño 
de Comportamiento: Diferencias entre Hombres y Mujeres

Resumen
Este estúdio tuvo como objetivo verifi car los efectos del comportamento del sueño em los rasgos de 
personalidad de los adultos jóvenes. El estúdio recogió 114 voluntarios de entre 18 y 40 años de edad. 
Los sujetos fueron divididos entres grupos: Moderadamente mañana (n = 23); Intermedio (n = 52) y 
moderadamente Vespertino (n = 39). Entre el instrumento de estudio utilizado el Cuestionario matutinidad 
y vespertinidad Horne y Östberg y el Inventario de los cinco grandes factores. MANOVA mostró una 
diferencia signifi cativa entre el cronotipo y rasgos de personalidad [λ = 0.78; F(10.198) = 2.52; p <.05; 
η² = 0.11]. Los resultados mostraron una diferencia signifi cativa en la extraversión [F(2.103) = 3.65; p 
< .05; η² = 0.06] y rasgos de bondad [F(2.103) = 8.03; p < .05; η² = 0.14]. La investigación sugiere que 
entre estos sujetos, diferentes rasgos de personalidad pueden infl uir en la preferencia por ciertos períodos 
del día para llevar a cabo las actividades diarias y que existe una relación con el cronotipo estándar. 
Además, los resultados indican que hombres y mujeres tienen diferentes rasgos de personalidad cuando 
se comprueban los efectos del comportamiento del sueño.

Palabras clave: Cronotipo, sueño, rasgos de personalidade.

Chronobiology has the function to study the 
variation of biological rhythms. It is possible to 
show that multiple processes in the brain have 
a regular pattern with rhythm of approximately 
24 hours (Blatter & Cajochen, 2007; Marques & 
Menna-Barreto, 1997). Human beings receive 
external infl uences periodically along the day 
with the function to organize information in the 
central nervous system (Valdez, Ramírez, & Gar-
cia, 2012). Intrinsic to these rhythmic patterns, 
the cognitive processes and behavioral functions 
admit temporal functions synchronized between 
the internal and external organism environment 
(Blatter & Cajochen, 2007). For example, sleep, 
a behavioral state well-defi ned in architectures 
of electroencephalographic phases, plays a fun-
damental role for neurocognitive synchroniza-
tion (Besílio, Mutton, Silva, Strong, &, 2012).

The circadian typology or standard of chro-
notype has been associated with cognitive and 
behavioral function of psychological processes, 
as for example, attentional and mnemonic mea-
sures, decision-making and social perception 
(Tankova, Adan, & Buela-Casal, 1994). In gen-
eral, morning people (i.e. who have preference 
to carry out activities in the morning period 
and evening people), who have preference to 
perform activities in the night shift, associate 
levels of cerebral excitement according to per-
sonality traits profi les. In particular, inter-indi-
vidual rhythmic variations between rhythmic 
show specifi c domains of personality traits with 
morning or evening preference (Albany Adult, 
Hasher, Djikic, Criger, & Peterson, 2007; Lars-
en, 1985; Mecacci, Zani, Rocchetti, & Lucioli, 
1986; Mitchell & Redman, 1993; Neubauer, 
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1992; Tonetti et al., 2010; Torsvall & Åkerstedt, 
1980).

Various studies show that evening subjects 
tend to have a higher propensity for traits of 
extroversion, mainly when the personality trait 
is associated with sociability patterns (Larsen, 
1985; Mecacci et al., 1986; Randler, Baumann, 
& Horzum, 2014). DeYoung et al. (2007) and 
Tonetti et al. (2010) showed that in addition to 
extroversion, evening subjects may present be-
haviors that are characteristic of neuroticism and 
psychoticism, being less dependent than morn-
ing subjects. On the other hand, the morning 
subjects tend to be more introverted and pres-
ent greater involvement in sociocultural values 
(Russian, Leone, Penolazzi, & Natale, 2012).

On the other hand, Neubauer’s study (1992) 
suggests that extroversion, also associated with 
the component of impulsivity, is correlated posi-
tively to morningness patterns. Furthermore, the 
research indicated an intrinsic association be-
tween neuroticism and eveningness. These fi nd-
ings suggest an association between personality 
trait with a chronotype pattern. Whereas Horne 
and Östberg (1975) showed that subjects with 
high scores on the extroversion trait tend to car-
ry out their activities in the night period while 
subjects with high scores in introversion dem-
onstrate preferences for activities in the morning 
period. In spite of studies exhibiting data correla-
tion adult subjects, the researchers are still con-
tradictory and do not display conclusive results.

Randler (2007) sought to associate the chro-
notype with the personality traits using the hier-
archical model of the Big Five Personality Fac-
tors. According to John and Srivastava (1999), 
this model is derived from the analysis of the 
language terms that subjects use in their natural 
environments to describe themselves and others. 
The validation of this scale in Brazil presents 
fi ve categories of personality: openness, con-
scientiousness, extroversion, agreeableness and 
neuroticism (Andrade, 2008). Randler (2007) 
points out that morning men and women corre-
lated to each other positively with traits of agree-
ableness, conscientiousness and socialization, 
corroborating the results of Jackson and Gerard 
(1996). Still, Randler and Saliger (2011) showed 

that morning adolescents presented higher scores 
in temperaments of persistence and cooperation, 
while evening adolescents have higher scores in 
search for news and are prone to dependency by 
reward. Overall, the researchers attributed those 
results to an excitatory function of neurotrans-
mitters in circadian time, but they do not explain 
how these neural mechanisms adjust for the 
presence and absence of light (main circadian 
synchronizer).

According to Roenneberg et al. (2004) fac-
tors such as age and gender may infl uence the 
construction of the sleep architecture and per-
sonality. For example, the delay in the start of 
the sleep phase if different between men and 
women. For men it happens around 21 years 
old whereas in women the behavior takes place 
two years earlier (i.e., at 19 years old. Age pres-
ents a biological functionality distinct for both 
sexes and provides a maturation in preference 
for chronotype; Díaz-Morales, de León, & Sor-
roche, 2007; Randler, 2007). Still, the difference 
in speed of pubertal development between boys 
and girls is a determinant factor in the changes 
that occur in the circadian rhythms (Díaz-Mo-
rales et al., 2007). Thus, sleep aspects can be 
associated to perceptions of health, energy lev-
els, welfare, functional status and measures of 
personality traits in men and women (Duggan, 
Friedman, McDevitt, & Mednick, 2014). The 
study herein starts from the hypothesis that infl u-
ences and social life experiences of young adults 
differ regarding their chronotype, that is, the for-
mation of personality traits of men and women 
is different according to their morningness and 
eveningness standard (Randler, 2007).

As the relationship between the sleep-wake 
cycle and the sleep quality levels can modify the 
cognitive and behavioral functioning of the sub-
jects, infl uencing indirectly the personality traits 
(Randler et al., 2014). The differences found in 
the personality traits associated with the chrono-
type propose Chrono psychological perspectives 
aiming at a construction of a theoretical model 
that explains causes and typological circadian 
manifestations related to the personality traits.

Even though a signifi cant number of stud-
ies quantify the relationship between chronotype 
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and personality traits, there is a large quantity of 
inconclusive and misinterpreted results, as well 
as gaps in the investigation of the effects of the 
sleep behavior in men’s and women’s personali-
ties traits. The study herein had as its main ob-
jective to verify the sleep behavioral effects in 
young adult’s men’s and women’s personality 
traits.

Method

Subjects
One hundred and fourteen volunteers aged 

between 18 and 40 years old participated in 

this research. The subjects were divided into 
three groups according to the chronotype pat-
tern (Table 1). Initially 45 survey participants 
were withdrawn from the research for present-
ing light anxiety rates (75.5%) and moderate 
depression (25.5%). All volunteers were uni-
versity students and were clinically stable, not 
presenting identifi able neuropsychiatric disor-
ders, being free from any disorder that affected 
their sleep. Any participant who made use of 
some type of drug that affected the central ner-
vous system or toxic substances was excluded 
from the study.

Table 1
Sample Data by Sleep Behavior Standard or Chronotype

Chronotype 
Man Woman

n Age n Age

Moderately morning 7 24.86 (6.9) 16 22.06 (3.4)

Intermediate 13 22.23 (3.6) 39 20.72 (3.6)

Moderately Evening 13 24.69 (3.1) 26 21.12 (3.9)

Total 33 23.93 (4.5) 78 21.3 (3.6)

Instruments
Sociodemographic Questionnaire. This 

questionnaire is composed of social issues (such 
as sex, age, time preference, monthly income, 
among others) and clinical (physical activity, 
psychological and neurological impairments, 
consumption of psychoactive substances, among 
others) in accordance with the needs of the study.

Morningness and Eveningness Question-
naire by Horne and Östberg. Prepared by Horne 
and Östberg (1975) and adapted/validated to 
Portuguese Language by Benedito-Silva, Men-
na-Barreto, Marques and Tenreiro (1990). The 
instrument is intended to evaluate the preference 
of the subject in performing his or her activi-
ties during the period of 24 hours. Comprising 
19 questions about usual situations of daily life 
of the subject and their respective scores, they 
classify subjects into fi ve categories according 
to the chronotype: evening (16 to 30 points); 

moderately evening (31 to 41 points); indiffer-
ent or intermediary (42 to 58 points); moderately 
morning (59 to 69 points); and morning (70 to 
86 points). 

Pittsburgh Sleep Quality Index (PSQI). The 
instrument consists of 19 questions and it is di-
vided into seven subjective components about 
sleep compared to the one month ago: 1) sleep 
quality; 2) sleep latency; 3) sleep duration; 4) 
sleep effi ciency; 5) Sleep disturbances; 6) use of 
sleeping medication; 7) daytime sleepiness and 
disturbances throughout the day. Each compo-
nent has alternatives with scores that vary be-
tween zero and 3 points, where zero indicates 
none and 3 points to a serious problem (i.e., poor 
sleep quality). The total sum of points varies 
from 0 to 21 points (Furlani & Ceolim, 2005). 
It should be emphasized that its validation in 
Portuguese language was performed with a high 
degree of sensitivity (65%).
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Sleep Dairy. This instrument was developed 
by the laboratory itself and its completion aimed 
to describe the sleep behavior patterns during a 
period of 14 consecutive days according to the 
items: sleep latency, sleep effi ciency, the form of 
waking up and schedules and duration of naps. 

Inventory of the Big Five Personality Fac-
tors (IGFP-5). The IGPF-5 has 44 items, struc-
tured in a Likert scale ranging from strongly dis-
agree completely (1) until completely agree (5). 
The items are grouped into fi ve factors: Opening, 
conscientiousness, extroversion, agreeableness 
and neuroticism. Its validation for the Brazilian 
population was performed by Andrade (2008) in 
a sample of 5,089 subjects aged from 13 to 67 
years old.

Beck Anxiety Inventory (BAI). It has 21 
items and evaluates the intensity the Clinic 
Anxiety Clinic intensity (α = 0.92). According 
to Cunha (1999), the Interpretation of the anxi-
ety levels can be seen as follows: minimum limit 
(0-10 points); mild anxiety (11-19 points); mod-
erate anxiety (20-30 points); and severe anxiety 
(31-63 points).

The Beck Depression Inventory (BDI). This 
inventory consists of 21 categories of symptoms 
and attitudes that describe behavioral, cognitive, 
affective and somatic depression manifestations 
(Cunha, 1999). Each category contains from 
four to fi ve alternatives that express severity lev-
els of depressive symptoms. The score for each 
category varies from 0 to 3, being the smallest 
value the absence of depressive symptoms and 
the greatest value the presence of more intense 
symptoms. The interpretation of the results is 
subdivided into: absence of depression (up to 
9 points); mild to moderate depression (10-18 
points); moderate to severe depression (19-29); 
and severe depression (30-63 points). 

Visual Analogue Scale for Attention. De-
signed to assess aspects of subjective experienc-
es related to fatigue, tension, attention and state 
of alertness of the participant during a period of 
24 hours. The participant is shown to indicate 
on a scale from zero to 20 how he or she feels 
in this moment regarding to each of the subjec-
tive experiences indicated. In this scale zero cor-
responds to Nothing and 20 to A lot (Laneiro, 

Brites, Tap, Silva, Reguinga, & War, 2011).

Procedure
The present study was conducted at the Fed-

eral University of Paraíba. It was initially per-
formed the contact with participants to explain 
about ethical issues and procedures to be car-
ried out in the research, this step was done in 
class with the Professors’ informed consent. At 
that time, to the participants the questionnaires 
on sampling survey were presented (Socio-de-
mographic Morningness–eveningness Question-
naire by Horne & Östberg, Inventory of the Big 
Five personality factors [IGFP-5], Pittsburgh 
Sleep Quality Index [PSQI], Beck Anxiety In-
ventory [BAI], and Beck Depression Inventory, 
BDI). According to the explanations, the partici-
pants answered the questionnaires individually. 
All the instruments were self-report. 

After answering the sampling survey ques-
tionnaires, the participants received the Visual 
Analogue Scale for attention and the Sleep Di-
ary. All of them were instructed to respond the 
scales for a period of 14 consecutive days, be-
ginning always on a Friday (day when the pro-
tocols were handed out), in order to understand 
a behavior pattern in business and non-business 
days of the week. The four dimensions of Vi-
sual Analogue Scale for attention were answered 
on a daily basis during the hours 9:00 am, 03:00 
pm and 9:00 pm. Likewise, the sleep diary was 
completed daily with content about social daily 
and night habits. It was recommended the par-
ticipants to remain regular in their daily respons-
es and that they were made mainly in the in the 
night period.

After handing out the material, the partici-
pants› responses were plotted in spreadsheets 
according to the chronotype and the variables 
of interest, being carried out Descriptive and In-
ferential statistical analyzes by means of SPSS 
(Statistical Package for the Social Sciences), 
version 20. The data descriptive analyzes were 
verifi ed by means of frequency and measures 
of central tendency. The multivariate normal-
ity conditions of the data were checked prior 
to the application of the inferential statistical 
tests within the 95% confi dence interval (Ko-
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mogorov-Sminorv). Multivariate analysis of 
variance (MANOVA one way) was used with 
Statistics of Lambda Wilks to evaluate the hy-
pothesis of the study. Consequently, it was veri-
fi ed the multiple comparisons of factors through 
ANOVA. Once identifi ed the signifi cance be-
tween the ANOVA tests post-hoc Tukey and 
Bonferroni test were carried out to check the 
means multiple comparisons. 

Ethical Aspects
The study was submitted to the unifi ed ba-

sis of records of research involving human being 
(Platforma Brasil) and approved by the Ethics 
Committee of the Health Sciences Center (SCC) 
of the public institution affi liated under the pro-
tocol.32183114.7.0000.5183. Participation in 
the survey was voluntary, being guaranteed the 
anonymity and confi dentiality of the information 
by signing the Informed Consent Form (ICF), 
following the precepts of Resolution no. 466/12 
from the National Health Council.

Results

General Aspects
Initially, no signifi cant difference was ob-

served between the ages and the level of sleep 
quality among participants according to the 
chronotype (p > .01). Most of participants were 

female (77%) and out of these 48% had interme-
diary chronotype. The analysis also showed that 
there was no difference between the groups in 
relation to the consumption of drugs like coffee 
and alcohol (p > .01). All the participants were 
free from diseases related to sleep, but 5% had 
some third degree relative with some neuro-psy-
chiatric disorder. 

Sleep Behavioral Dimensions 
The analysis of variance (ANOVA one way) 

showed a signifi cant difference during sleep time 
and waking up among the chronotypes (Table 2). 
The data showed that during the week days the 
subjects had differences for sleep time [F(2.100) 
= 3.20; p < .05] and wake up time [F(2.100) = 
9.41; p < .05]. The post hoc Tukey test showed 
that the ME subjects seek to sleep later and wake 
up later than the MM subjects (p < .05). These 
sleep behavior patterns remained during the 
weekends for both the sleep time [F (2.106) = 
2.72; p < .05] and the wake up time [F(2.104) = 
27.75; p < .05]. Again, the ME subjects went to 
sleep later that the I and MM subjects (p < .05). 
Besides, the intermediary subjects went to sleep 
later that the MM subjects (p < .05). These mea-
sures were repeated among the subjects in rela-
tion to the wake up time (p < .05). There were no 
differences in latencies between the minutes for 
time to wake up and sleep between the groups, 
regardless of the days of the week.

Table 2
Sleep Behavioral Patterns according to the Sleep Dairy on Week Days and Weekends

Sleep dairy
moderately morning Intermediate Moderately Evening

M SD M SD M SD

Week

Sleep time 00:39 ±178 11:50 PM ±94 11:11 PM ±85

Sleep latency 12 ±17 11 ±11 15 ±18

Wake up Time 7:48 AM ±113 7:09 AM ±105 7:48 AM ±113

Latency to wake up 12 ±17 11 ±11 15 ±18

Weekend

Sleep time 1:20 AM ±131 12:18 AM ±88 11:44 PM ±111

Sleep latency 20 ±24 14 ±16 18 ±18

Wake up time 9:40 AM ±111 8:19 AM ±92 9:40 AM ±111

Latency to wake up 20 ±24 14 ±16 18 ±18
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The results also showed signifi cant differ-
ences among the chronotypes and the dimensions 
of the visual analog scale in accordance with the 
dimensions assessed (Table 3). For dimension 
fatigue: there was a difference in the period of 09 
pm [F(2.39) = 3.28; p < .05] being that the sub-
jects I showed higher fatigue than the MM (p < 
.05). In relation to the attention and state of alert-
ness dimensions’ data showed that: the subjects 

showed signifi cant differences at the time of 03 
pm for both attention [F(2.39) = 4.63; p < .05] 
and for the state of alertness [F(2.39) = 7.37; p < 
.05]. In general, ME participants showed higher 
levels of attention and state of alertness than the 
MM subjects (p < .05), in addition to higher lev-
els of alertness than the I subjects (p < .05). The 
data showed no signifi cant difference in the di-
mension sleepiness.

Table 3
Scores of Visual Analogue Scale according to the Chronotype and Measurement Time

Visual Analogue 
Scale

moderately morning Intermediate Moderately Evening

09:00 
am

03:00 
pm

09:00 
pm

09:00 
am

03:00
 pm

09:00 
pm

09:00
am

03:00 
pm

09:00
 pm

Week

Fatigue 5.51
(5.1)

7.57
(5.5)

10.46
(6.0)

7.37
(5.2)

8.28
(4.7)

9.98
(5.3)

10.34
(5.7)

8.92
(5.8)

8.82
(5.8)

Sleepiness 5.57
(4.9)

7.29
(5.4)

11.32
(6.5)

8.35
(5.4)

8.72
(4.9)

10.34
(5.1)

12.02
(5.2)

9.97
(5.6)

9.80
(5.7)

Attention 12.09
(5.7)

11.29
(5.3)

9.70
(5.7)

10.69
(4.9)

11.55
(4.1)

10.91
(4.4)

9.35
(5.0)

11.74
(4.7)

12.05
(4.5)

State of Alertness
9.43
(5.1)

11.62
(4.9)

12.22
(4.5)

10.68
(5.2)

11.50
(4.8)

10.72
(4.6)

9.43
(5.1)

11.62
(4.9)

12.22
(4.5)

Weekend

Fatigue 6.11
(5.8)

7.43
(5.7)

10.07
(6.1)

8.06
(6.1)

7.68
(5.0)

9.01
(4.6)

11.68
(6.6)

7.06
(5.3)

7.41
(5.5)

Sleepiness 7.39
(6.3)

8.10
(5.8)

10.24
(6.2)

9.59
(6.1)

8.36
(5.3)

8.85
(4.5)

12.74
(6.4)

8.06
(5.7)

7.65
(5.0)

Attention 10.37
(6.6)

11.24
(4.7)

10.02
(5.5)

9.69
(5.3)

11.29
(4.3)

11.41
(3.9)

6.62
(5.5)

13.03
(4.5)

12.74
(4.4)

State of Alertness 6.44
(5.7)

12.78
(5.0)

12.92
(4.6)

9.24
(5.3)

11.38
(4.5)

11.25
(4.4)

6.44
(5.7)

12.78
(4.9)

12.92
(4.6)

In relation to the participants’ sex and 
the chronotype pattern the two-way ANOVA 
showed the following results. There was a differ-
ence during the business and non-business days 
of the week so that women had signifi cant differ-
ences for the wake up time [F(2.73) = 19.86, p < 
.05] and for sleep time [F(2.74) = 9.06; p < .05] 
on weekends and also for wake up time during 

the business days [F(2.72) = 7.46; p < .05]. The 
data showed that ME women sleep and wake up 
later than I and MM women (p < .05). Regarding 
the male sex, the data indicated that there is no 
signifi cant difference for sleep time [F(2.29) = 
3.34; p < .05] and wake up time [F(2.28) = 7.31; 
p < .05] only during the weekends. The scores of 
the subjects’ sleep diary can be observed in the 
Table 4.
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Table 4
Sleep Behavioral Patterns according to the Sleep Dairy for Men and Women on Week Days and Weekends

Sleep dairy

Women moderately morning Intermediate Moderately Evening

Week Mean SD Mean SD Mean SD

Sleep time 11:11 PM ±82 11:40 PM ±89 12:36 AM ±114

Sleep latency 10 ±10 12 ±19 12 ±16

Wake up Time 6:27 AM ±97 6:58 AM ±105 7:49 AM ±111

Latency to wake up 13 ±18 11 12 13 ±18

Weekend

Sleep time 11:46 PM ±120 12:21 AM ±88 1:28 AM ±119

Sleep latency 9 ±8 13 ±18 13 ±19

Wake up Time 7:29 AM ±112 8:19 AM ±91 9:40 AM ±101

Latency to wake up 17 ±15 16 ±19 17 ±15

Men moderately morning Intermediate Moderately Evening

Week Mean SD Mean SD Mean SD

Sleep time 11:21 PM ±75 12:10 AM ±69 1:00 AM ±150

Sleep latency 13 ±11 13 ±10 18 ±15

Wake up Time 6:26 AM ±52 7:40 AM ±95 7:58 AM ±117

Latency to wake up 13 ±14 10 ±8 16 ±16

Weekend

Sleep time 11:50 PM ±89 12:20 AM ±75 1:37 AM ±135

Sleep latency 13 ±14 11 ±8 28 ±40

Wake up Time 7:33 AM ±83 8:18 AM ±97 9:38 AM ±135

Latency to wake up 26 ±30 11 ±7 19 ±17

The results also showed signifi cant differ-
ences among the women’s and men’s chrono-
types and the dimensions of the visual analogue 
scale (Table 5). The data show that women 
exhibited differences in the period from 9 pm 
to the dimension fatigue [F(2.39) = 3.26; p < 
.05] and at 03 pm to the dimensions attention 
[F(2.39) = 5.94; p < .05; and state of alertness 
[F(2.39) = 8.58; p < .05]. The post hoc Turkey 
analysis showed that MM women have a higher 
fatigue than women with I (p < .05). In addi-
tion, ME women have higher levels of attention 

and state of alertness at 03 pm when compared 
with MM women (p < .05). The analysis among 
men showed signifi cant difference only for the 
dimension state of alertness [F(2.39) = 5.51; p 
< .05], where the I subjects had higher scores 
of alertness that the ME subjects (p < .05). In 
general, women suffer greater variation in their 
behavioral dimensions when compared to men 
(p < .01).
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Table 5
Scores of Visual Analogue Scale according to the Chronotype of Men and Women and Measurement Time

Women Moderately Morning Intermediate Moderately Evening

Week 09:00 
am

03:00 
pm

09:00 
pm

09:00 
am

103:00 
pm

09:00 
pm

09:00 
am

03:00 
pm

09:00 
pm

Fatigue 5.78
(5.2)

7.87
(5.4)

10.81
(5.9)

7.07
(5.3)

8.57
(4.7)

10.67
(5.3)

10.14
(5.8)

8.64
(5.6)

8.58
(5.9)

Sleepiness 6.19
(5.2)

7.22
(5.3)

10.91
(6.0)

8.11
(5.4)

8.93
(4.9)

10.71
(5.1)

11.62
(5.2)

10.14
(5.5)

9.28
(5.7)

Attention 11.94
(5.5)

11.32
(5.2)

9.34
(5.6)

10.90
(4.9)

11.40
(4.4)

10.53
(4.5)

9.14
(5.0)

11.5
(4.6)

12.12
(4.5)

State of Alertness 10.50
(6.2)

10.25
(6.6)

7.94
(5.9)

10.89
(5.3)

11.53
(4.9)

10.34
(4.9)

9.39
(4.9)

11.61
(4.5)

12.10
(4.7)

Weekend

Fatigue 7.03
(5.9)

7.81
(6.5)

10.44
(6.4)

7.49
(6.1)

7.40
(4.9)

9.19
(4.3)

10.67
(6.6)

7.44
(5.3)

7.60
(5.5)

Sleepiness 8.81
(6.3)

8.20
(6.3)

10.22
(6.6)

9.31
(6.2)

8.46
(5.4)

8.78
(4.4)

12.15
(6.5)

7.50
(5.9)

7.34
(5.1)

Attention 9.60
(6.9)

10.88
(4.8)

9.19
(5.7)

9.58
(5.3)

11.35
(4.5)

11.14
(3.8)

6.84
(5.6)

12.34
(4.6)

12.12
(4.5)

State of Alertness 9.38
(6.6)

9.88
(5.8)

8.03
(6.2)

9.05
(5.3)

11.51
(4.6)

11.00
(4.4)

6.67
(5.7)

12.58
(4.9)

12.84
(4.5)

Men Moderately Morning Intermediate Moderately Evening

09:00 
am

03:00 
pm

09:00 
pm

09:00 
am

03:00 
pm

09:00 
pm

09:00 
am

03:00 
pm

09:00 
pmWeek

Fatigue 3.36
(3.3)

6.69
(4.4)

10.01
(5.3)

8.09
(5.3)

7.60
(4.5)

8.42
(5.2)

10.75
(5.6)

9.76
(6.1)

8.83
(5.6)

Sleepiness 4.07
(3.5)

7.49
(5.2)

11.50
(6.7)

8.33
(5.3)

8.15
(4.9)

8.81
(5.0)

12.31
(5.6)

10.56
(5.9)

10.04
(5.9)

Attention 12.29
(6.1)

11.07
(5.2)

10.86
(5.8)

10.39
(4.8)

11.62
(3.6)

11.89
(4.5)

9.80
(5.3)

12.23
(5.1)

12.64
(3.7)

State of Alertness 11.07
(6.8)

11.00
(5.5)

11.40
(6.1)

10.27
(4.7)

11.52
(4.2)

11.35
(4.7)

8.72
(5.4)

10.99
(5.7)

12.69
(3.9)

Weekend

Fatigue 3.86
(4.4)

6.43
(3.3)

8.71
(5.6)

9.71
(5.9)

8.50
(5.0)

8.35
(5.1)

12.36
(6.7)

6.21
(5.3)

6.68
(5.5)

sleepiness 4.29
(4.9)

6.62
(4.9)

9.86
(6.2)

10.38
(5.6)

8.19
(5.3)

8.81
(4.8)

13.92
(6.1)

8.00
(5.6)

7.49
(5.4)

Attention 11.21
(6.6)

11.29
(4.1)

13.00
(3.9)

9.96
(4.5)

11.12
(4.3)

12.23
(4.3)

5.91
(5.9)

14.26
(4.1)

13.62
(3.9)

State of Alertness 10.50
(6.6)

10.86
(4.3)

12.14
(4.3)

9.77
(5.4)

11.19
(4.4)

11.96
(4.5)

5.41
(5.9)

12.92
(5.2)

12.91
(4.9)
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Sleep Behavioral Personality Traits 
Dimensions

Figure 1 shows that all the subjects had 
higher scores for the agreeableness personality 
trait and lower scores for neuroticism. The vari-
ance multivariate analysis (MANOVA) showed 
signifi cant difference among the chronotypes 
and personality traits [λ = 0.78; F(10.198) = 
2.52; p < .05; η² = 0.11]. Signifi cant difference 
was observed only for the traits of extroversion 
[F(2.103) = 3.65; p < .05; η² = 0.06] and agree-

ableness [F(2.103) = 8.03; p < .05; η² = 0.14]. 
The post hoc Bonferroni test showed that sub-
jects with chronotype I had higher scores in the 
traits extroversion and agreeableness than ME 
subjects (p < .05). Furthermore, the data show 
that MM subjects presented higher scores in 
trace agreeableness than ME subjects (p < .05). 
However, there were no alterations between the 
data when the covariates were controlled: wake 
up time and sleep time in business and non-busi-
ness days of the week, sleep quality and the di-
mensions of the visual analogue scale (p > .05).

Figure 1. Values of personality traits according to the chronotype.

It was also performed a MANOVA on the 
data according to the participants’ sex (Figure 
2). Women and men had higher scores for the 
factor agreeableness and lower scores for the 
neuroticism factor, regardless of the chronotype. 
The analysis showed no difference among the 

chronotypes and personality traits to men, how-
ever differences were observed among women 
[λ = 0.74; F(10.134 ); p < .005; η² = 0.14] in rela-
tion to the trace agreeableness [F(2.71) = 7.74; 
p < .05; η² = 0.18]. MM women showed higher 
scores regarding agreeableness than M women.
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Figure 2. Values of personality traits according to the chronotype and sex. A (Men) and B (Women).

The data analysis showed no signifi cant 
difference between the personality traits and the 
women’s and men’ chronotypes when controlled 
the sleep behavioral, the dimensions of attention, 
state of alertness, fatigue, stress and sleep quality 
of the participants (p > .05). It is possible to 
verify, also, that there was no difference between 
the personality traits and the chronotype patterns 
between genders (i.e., men and women MM [p = 
.46], I [p = .40] and ME [p = .83]).

Discussion

The objective of this study was to verify 
the infl uence of sleep behavioral patterns in the 
personality traits of men and women having 
as base the model of the Big Five personality 
factors (i.e., to verify the infl uence of chronotype 
in the analysis of the terms of the language that 
subjects use to describe themselves and others 
in their environment; Jonh & Srivastava, 1999). 

According to the criteria of analysis in the 
chronobiology there were temporal characteris-
tics of the cycle wakefulness-sleep involved in 
the structure of the biological clock of the re-
search participants, as for example, the chro-
notype, characteristics of sleep quality, use of 
psychotropic, neurological disturbances and 

environmental characteristics (Blatter & Cajo-
chen, 2007; Portaluppi, Smolensky, & Touitou, 
2010). The subjects presented a well-defi ned 
chronotype pattern, being classifi ed as Moder-
ately Morning, intermediary and mode-rately 
Evening. It is common for most of the popula-
tion to have an intermediary chronotype, espe-
cially among young adults (Preckel, Lipnevich, 
Schneider, & Roberts, 2011; Randler, 2007).

When verifying the subject differences 
concerning the chronotypes, it was realized that 
even with equivalent durations of sleep, it was 
possible to confi rm the results found by Horne 
and Östberg (1975). Moderately morning sub-
jects (MM) were those who feel more willing to 
perform activities in the morning period whilst 
the Moderately Evening (ME) feel more willing 
during the night. Signifi cant differences were 
also identifi ed between sleep time and wake-up 
time of MM and ME chronotypes. 

It is noticed the infl uence of social zeitge-
bers on behavior variation according to business 
and non-business days of the week. According 
to Delattre (2004), the zeitgebers refer to cycli-
cal variations in environmental factors capable 
of infl uencing the rhythm expressions. As seen 
in the present study, preferences for performing 
daily activities according to time and days of the 
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week can be a functional synchronizer of per-
sonality factors. From this perspective, the chro-
notypes are considered probable dimensions of 
personality due to the sleep patterns vary indi-
vidually and have concrete stability, besides be-
ing made by genetic factors and exogenous fac-
tors (Randread et al., 2014).

It is possible to notice that the subjects I and 
MM had higher scores in agreeableness and ex-
troversion than ME subjects, respectively. This 
study described that people with different traits 
of personalities have specifi c hours to perform 
their activities and that there is an association 
with the pattern of sleep behavioral preference 
(Cavallera & Giudici, 2007; Díaz-Morales et al., 
2007; Horne & Östberg, 1977; Mecacci, Righi, 
& Rocchetti, 2004; Mecacci et al., 1986; Neu-
bauer, 1992; Schubert & Randler, 2008; Tanko-
va et al., 1994; Vollmer & Randler, 2012). Still, 
subjects with night habits that had higher scores 
in extroversion and agreeableness, traits which 
are characterized by less cold and rude behav-
iors, and with more skills to adapt to the rules of 
a group to which they belong, demonstrated to 
be more active and enthusiastic.

Some studies point to the existence of cor-
relation between extroversion and eveningness, 
suggesting that subjects who consume more caf-
feine tend to maintain an active night lifestyle, 
and also that extrovert people have lower basal 
levels of stimulation than the introvert ones, 
which would explain the use of stimulants in or-
der to attain a level of stimulation (Adan, Prat, 
Fabbri, & Sànchez-Turet, 2008; Kerkhof, 1985; 
Mitchell & Redman, 1993). However, the pres-
ent study indicates that despite of the occasional 
consumption of caffeine, nicotine and alcohol 
in the sample, no associations were observed 
among the chronotypes and consumption of such 
substances. It is possible that these substances do 
not result in serious behavioral alterations in per-
sonality traits associated with the sleep factor, 
regardless of the participants’ sex. However, it 
is necessary to carry out studies of psychophysi-
ological measures of cortisol and melatonin to 
verify the stimulating/inhibitory effects in the 
central nervous system associated with sleep 

patterns and personality traits (Bueno & Way, 
2012; Miguel, 2012; Owsley, Sekuler, & Siem-
sen, 1983; Paine, Gander, & Travier, 2006).

Neubauer (1992) when comparing the same 
factors investigated in the present study, found 
low correlations, however signifi cant differences 
between extroversion and neuroticism with the 
chronotype moderately evening, indicating that 
moderately evening subjects have characteristics 
such as enthusiasm, haughtiness, (examples of 
extroversion) and tendency to present negative 
states (example of neuroticism). In other studies, 
the trend of correlation between eveningness and 
extroversion also appeared as the main correla-
tion (Horne & Östberg, 1977; Hsu, Gau, Shang, 
Chiu, & Lee, 2012; Tankova et al., 1994). Thus, 
it is observed that even with some difference in 
results, studies have a signifi cant difference be-
tween the extroversion and eveningness traits. 

Regarding the degree of fatigue and Sleepi-
ness, both MM women and men proved to be 
more willing in the morning and unwilling 
at night, while the ME were more tired in the 
morning than in the evening. The same can be 
observed concerning the state of alertness and 
Attention only among women, because when 
comparing these factors among ME and MM 
men, there were no great means differences. 
Therefore, comparing the results obtained in this 
study with the literature, it is noticed that wom-
en exhibit a more sensitive pattern to the state 
of alertness and vigor (Adan & Sánchez-Turet, 
2001).

It is important to highlight the relevance of 
replications of this study. However, considering 
that the environmental variation in the light in-
tensity is able to cause variations in neurocog-
nitive and psychological measures in circadian 
rhythms (Besílio et al., 2012; Blatter & Cajo-
chen, 2007; Marques & Menna-Barreto, 1997; 
Pereira, Sabino, & Umemura, 2012), it is neces-
sary to characterize geographically the location 
of the research subjects, as well as their subject 
characteristics as performed in this study. An-
other important point is to characterize the par-
ticipants regarding a greater n sampling and psy-
chological variations of emotional states. 
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Final Considerations

The circadian sleep patterns are able to 
change behavioral and neurocognitive measures, 
as for example, attentional and mnemonic re-
sponses. However, it is possible that the prefer-
ences to perform daily activities are associated 
to the dimensions of personality. The present 
study found differences in personality traits of 
men and women related to chronotype. It is im-
portant to consider that all participants in this 
study were university students (feature changes 
in social behavioral patterns according to the ac-
ademic needs) and are located geographically to 
“07º 07’ 10.19” S latitude and longitude 34° 50’ 
42.04” with an amplitude of 43.02 (i.e. the pho-
tic density is capable of being associated with 
these functional mechanisms).
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