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Abstract. Chronotype represents the preference for evening or morning hours for mental and
physical performance and viewed as a stable human behavioral trait and personality feature.
Chronotype relates to many biological, social, and psychological aspects. Depression, anxiety,
and health problems are associated with eveningness in the clinical and non-clinical popula-
tions. At the same time, morningness demonstrates a positive relationship with well-being.
Many studies show that age and sex is a significant predictor of time-of-day preference. This
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study is attempted to investigate the association between life-satisfaction and morningness-
eveningness and explore age and sex differences. Two hundred thirty-eight persons partici-
pated in this study; age distribution was: 17-28 years. The reduced Morningness-Eveningness
Questionnaire was used to measure chronotype preferences, and Social frustration and life
satisfaction scale were used to assess the subjective level of life satisfaction. Age differences
were found for chronotype demonstrating the tendency to eveningness for young adults
(23-28 age) than for students (18-22 age), but no sex differences in morningness-evening-
ness were found. Eveningness negatively correlates with all life-satisfaction dimensions, but
this association differs depending on sex and age. In general, the morningness-eveningness
preferences seem to be dependent on age more than sex, but the life satisfaction influenced
by both factors. We may report the existence of association between eveningness and life
satisfaction, which is much more reliable for men and younger persons.

Keywords: chronotype; morningness; eveningness; life-satisfaction; age; sex

Annomauyus. XpOHOTHUII pacCMaTpUBAaeTCs KaK CTab1/IbHAs IIOBeIeHYeCKas 1 IMYHOCTHASA
YyepTa, KOTOpasi XapaKTepu3yeTcs MpeAIoYTeHeM BeYepHUX MY YTPEHHUX YacoB M/
YMCTBEHHOU 1 pU3NIeCKOIT pabOThl. XPOHOTUIINYECKIE TIPEIIOYTEHNUS PACCMaTPUBAIOTCA
B CBA3M C PA3INIHBIMU OMOIOTMYECKMMI, COLVMATBHBIMY U IICUXOTIOTMYECKIMI XapaKTe-
pucTukamu. VccienoBaHms Ha KIVHIYIECKNX VI HEK/IMHNYECKIX BBIOOPKAX ITOKA3a/IN, 4TO
TPEBOXKHOCTD, AEIIPECCUBHOCTD U IPOOTIEMBI CO 3[[0POBbeM OOJIblIIe CBSA3AHBI C BEYEPHUM
XPOHOTHUIIOM. B TO >ke BpeMs yTpeHHMUIT XpOHOTUI OOHAPYKUBAET IOIOKUTENbHYIO CBSA3b
¢ 6aronosny4reM. BbUIo ycTaHOBIIEHO, YTO BO3PACT U IO SIB/LIIOTCS BYKHBIMU HPEIUKTO-
paMu IpeATnoYTeHNsA BPEMEHM CYTOK [/l aKTMBHOCTH. [laHHOE McCefoBaHye HallpaBIeHO
Ha U3y4YeHNe CBA3M MEeX/y YJOBIeTBOPEHHOCTDbIO KIU3HDIO M YTPEHHVM VI BEeUePHUM
XPOHOTUIIOM B 3aBMCUMOCTH OT BO3PACTHBIX I IIOJIOBBIX Pasnuynmii. B uccnemosanum npu-
HAMM ydacTue 238 9enosek B Bo3pacTe OT 17 mo 28 yer. [Ind usMepeHus XpOHOTUIINYE-
CKUX TIPeJIIOYTeHNIT NCTIO/Ib30BaICS KPATKMIl ONPOCHMK JI/IS OIPeJie/IeHNA YTPEHHETO —
BeYePHEro XPOHOTHNIIA, @ [JIs1 OLIeHKY CYO'beKTUBHOTO YPOBHS YAOBIETBOPEHHOCTH XXM3HBIO
HPYMEH/IACh IIKaJIa COLMAIbHOI GPYCTPALIVN U YOBIETBOPEHHOCTI KU3HbIO. BOnbIas
CKJIOHHOCTD K BedepHEeMY XPOHOTHUITY Obl/Ta 0OHapy>KeHa y PeCIOH/IEHTOB B BO3pacTe
23-28 1eT, 4eM y CTyHEHTOB B Bo3pacTe (18-22 jeT), 4TO MOXeT OBbITh CBS3aHO C BHEII-
HYIM PacIOpsAAKOM XXVSHM CTY[EHTOB (aKafieMU4ecKuii rofi, pacnucanye u ap.). He 6bu10
06HAPY>KEHO MOTOBBIX PA3/INYNIl B OTHOIICHUY TIPEIOYTEHNII YTPEHHEr0 NN BeYepPHETo
XpOHOTHIIA. BeuepHNit XpOHOTHUI OTPUIIATEIBHO KOPPEIMPYeT CO BCEMM aclIeKTaMI yI0B-
JIETBOPEHHOCTH )XM3HBIO, HO 3TA CBA3b Pas3NINYIaeTCs B 3aBUCUMOCTH OT II0/Ia M BO3pacTa.
B nenom xpoHOTMIIYECKYE IPEAIIOYTEHNS OOMbIIe CBA3AHbI C BO3PACTHBIMY (DaKTOpaMI,
YeM C IIOJIOM, HO Ha Y/JOBJIETBOPEHHOCTD JKM3HBIO BIUAIT 06a Gakropa. MoXHO yTBep-
XKJIATh, YTO [JLS1 MY>KUYUH VM MOJIOFBIX JIIOfell B 6OIBIIeN CTENEeH XapaKTePHbI CBSI3Y MEX/Y

BE€YEPHUM XPOHOTUIIOM I YIOBJIETBOPEHHOCTDIO JKM3HbIO.

Kntouesvie cnosa: xponomun; ympenHuii XxpoHoOmun; 6e4epHuti XpoHomun; yoossuerm-
B0PEHHOCMb HUSHDIO; 803PACH; NOTI
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Introduction

Chronotype

Through the last decades, the research about Chronotype or morningness-eveningness
preferences has been significantly risen. Chronotype describes the timing of sleeping
and the preference for evening or morning hours for mental and physical performance.
Morning or evening preference has proven to be a stable human behavioral trait with
a measurable and predictable impact in different physiological systems (Adan et al., 2012).
It is viewed as an interesting aspect of personality, and the psychometric measurements
have been well-established and validated (Randler, Baumann, & Horzum, 2014; Tonetti,
Adan, Di Milia, Randler, & Natale, 2015).

Morning oriented persons or “Larks” prefer to get up early and go to bed early;
they reach their maximum in cognitive performance and well-being during the mor-
ning. Whereas opposed to them evening oriented persons, “Owls” get up late, prefer
later bedtimes and rise times, and perform better in the afternoon or evening hours.
There is the third type of chronotype — neither-type placed in intermediate position
and represents the majority of the population (Adan et al., 2012; Diaz-Morales, 2007).
Self-reported measures usually assess morningness-eveningness (e.g., Di Milia, Adan,
Natale, & Randler, 2013; Tonetti et al., 2015). One of the most popular scales is the scale
for self-assessment of morningness-eveningness (Horne & Ostberg, 1977).

Many biological markers, such as the sleep-wake cycle, body temperature, and
the hormones melatonin and cortisol, are associated with circadian rhythmicity. As an
example, greater morningness is associated with an increased cortisol level upon
awakening and a higher overall cortisol output; however, it was not associated with
the cortisol awakening response (Petrowski, Schmalbach, & Stalder, 2020). It should
be mentioned that the connections between chronotype and biological markers are
more complex conjointly with age (Adan et al., 2012; Meliska et al., 2011; Randler &
Schaal, 2010). The influence of longitude and latitude of residence is also a relevant
factor in chronotype as well as the levels of light exposure during the day- or nighttime
(Randler, 2008b).

Chronotype relates to many psychological aspects, e.g., personality traits, as well
as psychopathology. Negative associations have been found between morningness and
neuroticism and psychoticism with the Eysenck personality model (Adan et al., 2012).
The morningness-eveningness features are related to personality characteristics, espe-
cially to novelty seeking, and persistence in Cloninger’s biological model. Studies with
the Zuckerman sensation seeking scale in adults have revealed the association between
eveningness and sensation seeking, and the tendency to participate in disinhibited activi-
ties (Antunez, Navarro, & Adan, 2014). Concerning the Big-five model, there are some
studies showing that morning-oriented people are more conscientious and less extravert
(Tavernier, Hill, & Adrien, 2019).



D.S. Kornienko, F.V. Derish, N. A. Rudnova « Chronotype and Life Satisfaction 79

Chronotype and Life Satisfaction
People’s health and well-being may be determined by the interaction of endogenous and
external factors, and chronotype may be considered in this line as an important feature.
An extensive amount of research on sleep in relation to negative psychological functi-
oning showed that poor sleep quality and short sleep duration turns to lower general life
satisfaction (Tavernier et al., 2019). On the other hand, the facts suggests that positive
affect (a part of well-being) is an important factor of affecting individuals’ overall sleep.
Positive affect regulation-dysregulation relates to good sleep patterns or sleep disturbances
(Gariépy, Doré, Whitehead, & Elgar, 2019). Nurturing basic psychological needs help
to improve sleep quality characteristics among students (Tavernier et al., 2019).
Different health problems were more common among adolescents with a later chro-
notype, irrespective of their sleep duration and lifestyle factors as well as depressive
tendencies, bulimic behaviors, and higher morbidity (Urban, 2010). It is well-known
that evening types consume more stimulants, are more often habitual smokers, and their
mealtimes are more irregular (Kim S.]. et al., 2010). Turning to prior studies, one may find
that depression was associated with eveningness in the clinical and non-clinical popu-
lation, which has also been reported (Ong, Kim, Young, & Steptoe, 2017; Putilov, 2018;
Yeo et al., 2019). Besides, the relation between eveningness and anxiety has found higher
anxiety scores in evening types compared to morning types, but it is more significant for
women (Diaz-Morales & Sanchez-Lopez, 2008). The studies mentioned above, one would
expect a positive relationship between satisfaction with life and morningness. The rela-
tionship between morningness-eveningness and life satisfaction seems to be independent
of geographical location and cultural differences (Jankowski, 2012).

Chronotype and Age, and Sex Differences

The association between morningness-eveningness and age has been well established
(Adan et al,, 2012). During adolescence, the morningness preference shifts to an evening
preference, but from the beginning of adulthood, morningness preference gradually
returns. It explains the result of physical changes and changes in the social demands
in adolescence (Adan et al., 2012; Randler, 2008b). Many studies show that age is a signi-
ficant predictor of time-of-day preference (Cavallera & Giudici, 2008); however, conscien-
tiousness is a significant mediator between them (Walker, Kribs, Christopher, Shewach, &
Wieth, 2014).

The role of age as a moderator of the connection between chronotype and depression
was uncovered in a few studies. So, the relationship of depressive symptoms with eve-
ningness revealed for younger and older people than for the middle age group (Ong et al.,
2017). The same underlying mechanism as the circadian instability may be the reason for
eveningness-associated depression of younger or older age. However, the social demands
are stricter for middle-age people forcing them to regulate sleep-wake time accurately.

Concerning sex differences, many studies report that larger proportion of evening
chronotype is found among males, while morning chronotype is more commonly ob-
served among females (Adan & Natale, 2002; Randler, 2011). The difference in favor
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of morning chronotype in adult women is in accordance with the fact that the circamen-
sual rhythmicity is associated with the menstrual cycle in women (Adan & Natale, 2002).
Otherwise, there are some studies which showed that boys and men sleep shorter than
girls and women, and further, sleep timing is shorter in women, and thus, men have earlier
chronotypes. It is quite evidently to suggest that chronotype is influenced by individual
factors, such as age and sex (Adan et al., 2012).

Taking into account available studies about chronotype and lifestyle, personality
traits, sleep patterns, and school schedule, we aimed to investigate the association between
life-satisfaction and morningness-eveningness in subjects with a broader age range and
to explore the sex differences.

We primarily hypothesized that life satisfaction would correlate with morning-
ness-eveningness and that the association between life satisfaction and morningness-
eveningness would be more prominent in specific age groups, especially in younger age
groups in whom that association has already been reported. Our study hypotheses were
based not on any specific theoretical model, but on the results of previous studies on
depression and morningness-eveningness.

Methods and Equipment

Participants

Two hundred thirty-eight persons participated in this study (30 % of men). Age distri-
bution was: 17-28 years; the mean age was 19.68 years. Subjects were not paid for par-
ticipating in the study, and they all gave their informed consent prior to their inclusion
in the study. All participants were tested in groups. Subjects completed questionnaires
on circadian typology (rMEQ), Social frustration level questionnaire, and completed
a self-report questionnaire with information on sociodemographic variables.

Methods

Morningness—eveningness. The circadian typology was assessed using the reduced
Morningness-Eveningness Questionnaire (rMEQ) (Horne & Ostberg, 1977). We used
a shortened 5-item version of the scale to assess the individual differences. The highest
score corresponds with Eveningness Chronotype as the lowest score with Morningness
chronotype. The rMEQ internal reliability for the present sample was adequate (a = .78).
The higher scores in the questionnaire show the tendency to Eveningness and lower
to Morningness.

Life satisfaction. Different life satisfaction domains were evaluated by the questionnaire
Social Frustration and Life Satisfaction Scale which contains 20 items, 4 for each of the five
dimensions considered (Vasserman, Iovlev, & Berebin, 2004). These dimensions are
the satisfaction with relations with family and relatives, social relationships, social status,



D.S. Kornienko, F.V. Derish, N. A. Rudnova « Chronotype and Life Satisfaction 81

socioeconomic level, and satisfaction with health and work capacity. Students rated each
item on a 5-point Likert scale (1 — never; 5 — always).

The internal reliability (Cronbach’s) of dimensions were adequate for the present
sample, from .76 to .81.

Procedure and data analysis. The total sample was divided into two groups: undergraduate stu-
dents (N = 201; from 18 till 22 ages; M = 19.86, SD = 1.23) and young adults (N = 50; from
23 till 28 ages; M = 26, SD = 1.95). Because of the inequivalence of respondents in groups,
the tests for normality and equivalence of variance were made. U-Mann-Whitney test
was used to compare age and sex groups. Correlation analysis was made for preliminary
results about the association between Chronotype and Life-Satisfaction scales. Correlation
analysis and U-Mann-Whitney test was used for data analysis.

Results

Age and Sex Differences

Age differences revealed for Chronotype measure showing the tendency to Eveningness
for young adults more than for students (Table 1). Life-satisfaction measures significantly
differ between age groups. Young adults have lower satisfaction except for satisfaction
with socio-economic level.

Table 1
Means, standard deviations and U-test statistics for the chronotype and life-satisfaction

variables in two age groups

. Undergraduated Young adults
Variables students U
M SD M SD

Chronotype 2.43 51 2.8 .55 3005.5%%*
Satisfaction with relations 2.49 1.06 1.98 .99 3513.5%%*
with family and relatives
Satisfaction with social relations 2.5 1.09 2.04 1.01 3595.5%%*
Satisfaction with social status 2.68 1.00 2.28 1.05 3686***
Satisfaction with socio-economic 2.7 92 2.49 .99 4304
level
Satisfaction with health and work 2.73 1.04 2.17 1.05 3379.5%%*
capacity
Cumulative satisfaction score 2.62 .86 2.19 .88 3343.5%*

Note. *** p < .001;** p < .01; * p < .001.
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There is no significant difference between men and women in time of day preferences
(Table 2). Otherwise, for the life-satisfaction features, the significant differences were
proved except satisfaction of relations with family and relatives.

Table 2
Means, standard deviations and U-test statistics for the chronotype and life-satisfaction
variables for men and women

Men ‘Women
Variables U
M SD M SD
Chronotype 2.59 .61 2.47 .5 5776.5
Satisfaction with relations 2.19 92 2.48 1.11 5728.5
with family and relatives
Satisfaction with social relations 2.15 1.01 2.51 1.11  5310.5**
Satisfaction with social status 2.28 1.03 2.73 99  4814.5%*F
Satisfaction with socio-economic 2.47 9 2.74 .95 5444 5%
level
Satisfaction with health and work 2.41 1.13 2.7 1.02 5406.5*
capacity
Cumulative satisfaction score 2.3 .87 2.63 .86 4972%*

Note. *** p < .001; ** p < .01; * p < .001.

Next, we perform the ANOVA to find interaction between age and sex factors.
Significant effect of age (F = (1.25) 19.43, p < .001) and interaction of sex and age
factors (F = (1.25) 3.85, p < .05) on Chronotype was found.

Association between Chronotype and Life-Satisfaction

On the level of zero-order correlations were found significant associations of Chronotype
with all life-satisfaction dimensions in the hole sample (Table 3). All correlations reflect
the negative relationship between Chronotype and satisfaction in any life domains.

Table 3
Spearmen correlations for the chronotype and life-satisfaction variables (r)

All Undergraduated Young Men Women

Variables sample students adults
chronotype
Satisfaction with relations with —-.220%* -.162% -202 =323 _173*

family and relatives
Satisfaction with social relations -.169** -.124 -.132 -328 -.091
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End of Table 3
All Undergraduated Young Men Women
Variables sample students adults
chronotype

Satisfaction with social status —177%* -.130 -.176 =326 -.088
Satisfaction with socio-econo- —-.189** -.141* -.288% -.316** -.105
mic level
Satisfaction with health and —-.336** —.265%* —.366%% —.432%F —281**
work capacity
Cumulative satisfaction score —271%* —-.200%* -.256 -.430"* -.186*

Note. *** p <.001; ** p <.01;* p <.001.

Though for the two age groups, correlations are the same except the association be-
tween Chronotype and Satisfaction of relations with family and relatives in undergraduate
students’ sample.

For the men sample Chronotype significantly is associated with all life-satisfaction
aspects. However, for the women sample Chronotype correlates with the satisfaction
with relations with family and relatives, satisfaction with health and work capacity, and
cumulative satisfaction score.

Discussion

Our study hypotheses were based not on any specific theoretical model, but on the results
of previous studies on morningness-eveningness and life-satisfaction.

Younger adults showed the tendency to evening type in comparison with under-
graduate students. This fact contradicts to the previous findings that growing up leads
to morningness (Adan et al., 2012; Randler, 2008b). Our findings can be explained from
the point of view that for undergraduate students” everyday life is more external regu-
lated — academic year, and timetables, and this coincides is with the previous works
(Ong et al., 2017; Zimmermann, 2011). In contrast, young adults may have more flexible
schedules, and without extremal control or regulation, they became more evening type.
We may propose that this age group is more stressed because of the transition to self-suf-
ficient life, and this stress provoke the change in time preferences.

Chronotype has no differences regardless of sex in our study, which contradicts
to other works, but the question about sex differences in chronotype remains debatable
(Adan & Natale, 2002). Among the student age, women are more evening-oriented, but
in the next age period, men are more evening-persons. These facts are partially related
to studies of sleeping time (Borisenkov, Kosova, & Kasyanova, 2012; Tonetti, Fabbri, &
Natale, 2008).
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Life satisfaction seems to be determined by different factors, like sex and age. Men
are less satisfied with any aspects of life from social relations to economic conditions,
but concerning family life, they are satisfied like women. It corresponds with previous
studies that postulate that under 45 years of age women tend to be happier than men
(Inglehart, 2002).

Next, the question emerges, are the characteristics of eveningness reduce to satis-
faction with life? Randler’s results (2008a) indicate that individuals skewed towards
morningness report higher overall satisfaction with life. At the same time, evening types
experience affective disturbances because their endogenous sleep-wake cycle does not fit
into current social and working schedules (Wittmann, Dinich, Merrow, & Roenneberg,
2006). As a result, they were less satisfied with lifes, and we may confirm that also affec-
tive disorders and depression correlated with eveningness, and our data support these
statements. This study revealed that, regardless of age and sex, chronotype was linearly
related to greater life satisfaction. Setting out in detail, eveningness for women is less re-
lated to different aspects of life-satisfaction while men are related with all life-satisfaction
features. Besides, for young adults, eveningness is not relate with the satisfaction with
family relations. In general, for social relations as well as for the health and economic
capacity, morning persons are more satisfied. So, these facts are marked in the previous
studies that health problems are mostly related to evening chronotype (Kim S.J. et al,,
2010; Urban, 2010).

Conclusion

In summary, the morningness-eveningness and seems to be dependent on age more than
sex, but the life satisfaction is influenced by the both factors. We may report an associ-
ation between eveningness and life satisfaction, which was much more reliable for men
and younger persons.

Limitations of the present study may include a relatively small sample size for dividing
group by age. Future studies will be needed to verify the psychological mechanism
by which age and sex moderate the relationship between life-satisfaction and eveningness.
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