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INTRODUCTION

Morningness–eveningness is an individual diurnal preference 
with respect to daily activity and rest that reflects circadian rhythms 
[1]. People with greater morningness prefer daytime activities, 
whereas people with greater eveningness prefer nocturnal activi-
ties [2]. Morningness–eveningness has been reported to have a 
strong relationship with mental health and well-being, as it is great-
ly affected by the interactions among physiological, psychologi-
cal, and social rhythms [3]. Previous studies have demonstrated 
that people with morningness have healthier lifestyles than those 
with eveningness. In addition, eveningness has been related to de-
pressive tendencies, higher morbidity, poorer health, and low life 
satisfaction [4-7]. Connections between morningness–evening-
ness and various psychological and mood problems have been 
investigated [4-7]. 

Alexithymia has also been regarded as a contributing factor to 
various psychosomatic, psychiatric, and substance use disorders 
[8]. Alexithymia involves difficulty in identifying feelings (DIF) 
or difficulty in describing feelings (DDF), difficulty in distinguish-
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ing between feelings and bodily sensations of emotional arousal, 
and an externally oriented thinking (EOT) [9] which indicates a 
tendency to focus on external rather than internal experiences 
[10]. Alexithymia is characterized by deficits in both cognitive 
processing and emotion regulation [11,12]. 

A previous study reported that alexithymia was also correlated 
with sleep complaints such as insomnia, sleep walking, and night-
mares [13]. As sleep is a major behavioral indicator of circadian 
rhythm, alexithymia may have an association with circadian pref-
erences. However, a previous study reported that the association 
between alexithymia and sleep disappeared after controlling for 
depression [13]. 

Alexithymia is known to be associated with depression [14], 
and circadian rhythm disruption can also precipitate or exacer-
bate mood episodes [5,15]. It is plausible that the eveningness af-
fects alexithymia through depression, and that there is direct and 
independent association between eveningness and alexithymia. 
However, to the best of our knowledge, the relationships among 
morningness–eveningness, alexithymia, and depression have not 
yet been investigated. 

http://crossmark.crossref.org/dialog/?doi=10.33069/cim.2021.0004&domain=pdf&date_stamp=2021-03-30
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Statistical analysis 
The data were analyzed using SPSS 21.0 (IBM Corp., Armonk, 

NY, USA) and PROCESS macro 3.5 developed by Hayes (2020). 
The independent t-test was performed to compare males and fe-
males. Multivariate ANOVAs were also performed to compare 
MEQ, TAS-20, and CES-D among the five different age groups 
(20s, 30s, 40s, 50s, and ≥60s).

Pearson’s correlation analyses were performed for continuous 
variables. For each gender, partial correlation analyses were con-
ducted after controlling for age. Multiple regression analyses were 
then performed (dependent variables: TAS-20 total and subscale 
scores; independent variables: gender, age, and MEQ and CES-D 
scores). To investigate the mediating effect of CES-D score be-
tween the MEQ and TAS-20 scores, calculations were performed 
using PROCESS macro 3.5, template model number 4 [23]. 

RESULTS

Compared to males, females were older (t=-3.52, p<0.001) and 
had higher MEQ (t=3.04, p<0.001) and lower EOT (t=-2.43, p< 
0.05) scores (Table 1). The TAS-20 total, DIF, DDF, and CES-D 
scores did not differ significantly between males and females. The 
MEQ (f=42.06, p<0.01) and DDF (f=3.67, p<0.01) scores and 
TAS-20 total score (f=2.86, p<0.05) were significantly different 
among age groups, with younger groups showing greater eve-
ningness and less DDF (Table 2). DIF, EOT, and CES-D scores 
did not differ significantly among age groups.

Age was significantly associated with MEQ (r=0.544, p<0.01), 
DDF (f=0.163, p<0.01), and TAS-20 total scores (r=0.138, p<0.01). 
CES-D, DDF, and EOT scores were not correlated with age. The 
MEQ score was significantly correlated with the DIF (r=-0.120, 
p<0.05) and CES-D scores (r=-0.140, p<0.01), but not with the DDF, 
EOT, or total TAS-20 score. The CES-D score was significantly 
correlated with the TAS-20 total score (r=0.294, p<0.01), and 
with the scores on all three TAS-20 subscales (DIF: r=0.382, p< 
0.01; DDF: r=0.209, p<0.01; EOT: r=0.101, p<0.05). 

A partial correlation analysis controlling for age was performed 
for males and females separately. In males, the MEQ score was 
negatively correlated with the TAS-20 total score (r=-0.267, p< 
0.01), and with the scores on all three TAS-20 subscales (DIF: r= 

We aimed to study the relationship of morningness–evening-
ness with alexithymia, and the mediating effects of depression on 
this relationship. We hypothesized that eveningness is indepen-
dently associated with alexithymia, and that depression has a me-
diating effect on this association. We also investigated gender dif-
ferences in the relationships among morningness–eveningness, 
alexithymia, and depression, as a gender difference in morning-
ness–eveningness has been reported [16]. 

METHODS

Participants
Community-dwelling adults (age range: 19–79 years) were re-

cruited via posters and brochures placed in churches, apartment 
buildings, hospitals, and public health centers in the Incheon area 
of the Republic of Korea. A total of 393 participants (mean age= 
43.47±14.05 years) were recruited, including 150 males (mean 
age=40.35±15.38 years) and 243 females (mean age=45.40±12.81 
years). The females were significantly older than the males 
(t=3.52, p<0.001). There were 48 participants who have mental 
disorders. The study protocol was approved by the Institutional 
Review Board of Gachon University of Medicine and Science, 
and all subjects provided written informed consent.

Instruments
Morningness–eveningness was evaluated using the Korean ver-

sion of the Horne and Östberg Morningness–Eveningness Ques-
tionnaire (MEQ) [17]. Higher scores on this scale indicate great-
er morningness. The reliability and validity of the Korean version 
of the MEQ have been confirmed to be acceptable.

The Korean version of the Center for Epidemiological Studies-
Depression Scale (CES-D) was administered to all participants 
[18]. CES-D is a self-report questionnaire with 20 items [19,20]; 
higher scores indicate more severe depressive symptoms [18]. 

Alexithymia was measured using the validated Korean version 
of the 20-item Toronto Alexithymia Scale (TAS-20) [21], a widely 
used instrument with well-established reliability and validity [21, 
22]. The TAS-20 provides a total score and three subscale scores, 
i.e., DIF (factor 1), DDF (factor 2), and EOT (factor 3). Higher 
scores indicate more severe alexithymia. 

Table 1. MEQ, TAS-20, and CES-D scores by gender
Males (n=150) Females (n=243) All participants (n=393) t p

Age (yr) 40.35±15.38 45.40±12.81 43.47±14.05 3.52*** <0.001
MEQ 50.22±10.86 53.36±9.69 52.13±10.26 3.04** 0.003
TAS-20

DIF 8.94±5.60 8.30±5.42 8.54±5.50 -1.08 0.280
DDF 11.65±4.74 11.27±5.30 11.42±5.09 -0.71 0.476
EOT 16.44±4.24 15.32±4.38 15.74±4.35 -2.43* 0.015
Total 34.54±11.06 32.53±11.24 33.28±11.21 -1.69 0.092

CES-D 9.44±8.80 9.539±9.22 9.50±9.05 0.11 0.916
Scores are presented as mean±SD. *p<0.05, **p<0.01, ***p<0.001. MEQ: Morningness–Eveningness Questionnaire, TAS-20: 20-item Toronto 
Alexithymia Scale, Three factors of the TAS-20: factor 1, DIF: difficulty in identifying feelings; factor 2, DDF: difficulty in describing feelings; fac-
tor, 3 EOT: externally oriented thinking, CES-D: Center for Epidemiological Studies-Depression Scale
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-0.267, p<0.01; DDF: r=-0.198, p<0.05; EOT: r=-0.170, p<0.05) af-
ter controlling for age. The CES-D score was also negatively cor-
related with the MEQ score in males (r=-0.235, p<0.01) after con-
trolling for age. However, in females, the MEQ score was only 
negatively correlated with the DIF (r=-0.159, p<0.05) and CES-D 
(r=-0.200, p<0.01) score after controlling for age. The MEQ score 
was not significantly correlated with the DDF, EOT, or TAS-20 
total score in females after controlling for age.

A multiple linear regression was performed (dependent vari-
able: TAS-20 score; independent variables: gender, age, and MEQ 
and CES-D scores) (Table 3). For all participants, the MEQ score 
was a significant predictor of the TAS-20 total score (β=-0.137, 
p<0.05) and DIF score (β=-0.152, p<0.01). For males, MEQ was a 
significant predictor of the TAS-20 total score (β=-0.230, p<0.05) 
and the DIF score (β=-0.189, p<0.05). In contrast, the MEQ score 
did not significantly predict the TAS-20 total score, or any TAS-20 
subscale scores, in females.

A mediation analysis was then performed (dependent variable: 
TAS-20 score; independent variable: MEQ score; mediating vari-
able: CES-D score) (Table 4 and Figure 1). Given that gender and 
age were significantly associated with both the MEQ and TAS 
scores, gender and age were included as covariates in the media-
tion model. The CES-D score mediated the relationship between 
the MEQ with TAS-total [B=-0.0718, BI=(-0.1204, -0.0325)], DIF 
[B=-0.0472, BI=(-0.0756, -0.0233)], and DDF [B=-0.0232, BI= 
(-0.0429, -0.0078)] scores. In males, the CES-D score mediated 
the relationship between the MEQ and TAS-total [B=-0.1044, BI= 

(-0.1907, -0.0325)], DIF [B=-0.0743, BI=(-0.1267, -0.0282)], and 
DDF [B=-0.0254, BI=(-0.0561, -0.0024)] scores. In females, the 
CES-D score mediated the relationship between the MEQ and 
TAS-total [B=-0.0568, BI=(-0.1162, -0.0144)], DIF [B=-0.0341, BI= 
(-0.0677, -0.0096)], and DDF [B=-0.0229, BI=(-0.0516, -0.0038)] 
scores. However, the CES-D score did not mediate the relation-
ship between the MEQ and EOT scores, in males or females.

DISCUSSION

In this study, eveningness was directly and independently asso-
ciated with alexithymia, especially in males. The relationship be-
tween eveningness and alexithymia was mediated by depression 
independent of gender. Eveningness was related to elements of 
alexithymia, i.e., DIF and DDF. 

Consistent with our hypotheses, eveningness was associated 
with alexithymia independent of depression, age, and gender. 
Previous studies have reported an association of depression with 
both eveningness and alexithymia [14,24]. The association be-
tween alexithymia and sleep complaints disappeared after con-
trolling for depression in a prior study [13]. The current study also 
found that depression mediated the relationship between evening-
ness and alexithymia. However, we found both indirect and direct 
associations between eveningness and alexithymia. This partial 
discrepancy suggests that sleep complaints are more strongly as-
sociated with depression than with circadian preferences. 

The association between eveningness and alexithymia in the 

Table 2. MEQ, TAS-20, and CES-D scores by age group
20s (n=78) 30s (n=85) 40s (n=100) 50s (n=67) ≥60s (n=63) f p

MEQ 43.92±10.00 50.32±7.75 51.55±8.36 55.61±9.26 61.98±7.46 42.06** <0.001
TAS-20

DIF 7.51±5.19 8.49±4.96 8.46±5.36 9.38±5.78 9.12±6.36 1.27 0.283
DDF 10.14±5.18 11.30±4.55 10.89±4.56 12.37±5.51 12.98±5.57 3.67** 0.006
EOT 14.66±4.43 16.41±4.07 15.64±4.53 15.97±4.19 16.09±4.40 1.87 0.115
Total 30.06±11.00 33.81±9.48 32.71±11.11 35.14±12.17 35.50±12.03 2.86* 0.023

CES-D 8.07±8.73 9.69±8.97 9.78±9.05 11.0±19.25 8.95±9.32 1.04 0.385
Scores are presented as mean±SD. *p<0.05, **p<0.01. MEQ: Morningness–Eveningness Questionnaire, TAS-20: 20-item Toronto Alexithymia 
Scale, Three factors of the TAS-20: factor 1, DIF: difficulty in identifying feelings; factor 2, DDF: difficulty in describing feelings; factor 3, EOT: ex-
ternally oriented thinking, CES-D: Center for Epidemiological Studies-Depression Scale

Table 3. Association of alexithymia with morningness–eveningness, and MEQ and TAS-20 scores, after adjusting for age and gender
Total DIF DDF EOT

β p β p β p β p
MEQa -0.137* 0.019 -0.152** 0.007 -0.070 0.245 -0.094 0.122
CES-Da 0.261*** <0.001 0.350*** <0.001 0.186*** <0.001 1.538 0.125
MEQb -0.230* 0.017 -0.189* 0.036 -0.189 0.066 -0.175 0.096
CES-Db 0.349*** <0.001 0.491*** <0.001 0.198* 0.017 0.131 0.119
MEQc -0.070 0.325 -0.118 0.096 0.005 0.940 -0.041 0.582
CES-Dc 0.216*** <0.001 0.268*** <0.001 0.036** 0.004 0.053 0.421
*p<0.05, **p<0.01, ***p<0.001. aAll participants: Independent variables: gender, age, and MEQ score; dependent variable: TAS-20 score, bMales: 
Independent variables: age and MEQ score; dependent variables: TAS-20 total and subscale scores (DIF, DDF, and EOT), cFemales: Independent 
variables: age and MEQ score; dependent variables: TAS-20 total and subscale scores (DIF, DDF, and EOT). MEQ: Morningness–Eveningness 
Questionnaire, CES-D: Center for Epidemiological Studies-Depression Scale, DIF: difficulty in identifying feelings, DDF: difficulty in describing 
feelings, EOT: externally oriented thinking, β: regression coefficient
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current study may in turn indicate an association between eve-
ningness and psychological traits. Alexithymia has been regard-
ed as a psychological trait that is stable over many years [25,26]. 
Eveningness is reportedly associated with various psychological 
and behavioral problems, such as depressive tendencies [15], ha-
bitual smoking, and smartphone addiction [27]. People with eve-
ningness might have a tendency to be more immersed in superfi-
cialities rather than identifying and expressing their feelings [28,29].

In line with previous studies reporting that people with depres-
sive traits exhibited DIF and DDF [30-32], depression mediated 
the effects of eveningness on DIF and DDF. These findings sug-
gest that therapists may need to manage depression to encourage 
clients with eveningness to identify and describe their feeling in 
the psychotherapy setting. 

Interestingly, we found some gender differences in the associa-
tion between eveningness and alexithymia. Although a mediating 

effect of depression was found in both genders, a direct and inde-
pendent association between eveningness and alexithymia was 
only found in males. This suggests that only depressed females with 
eveningness are likely to show alexithymia, whereas males with 
eveningness can be alexithymic whether or not they are experi-
encing depression. 

The current study had several limitations. Frist, the cross-sec-
tional design precludes the identification of causal relationships 
among morningness–eveningness, depression, and alexithymia. 
Second, all of the assessment tools were self-report questionnaires. 
Objective biological indicators of circadian rhythms, such as mel-
atonin, temperature, and cortisol, would be needed to fully eluci-
date the effects of circadian rhythms on alexithymia. 

In conclusion, the present study suggests that people with eve-
ningness, especially males, exhibit a higher degree of alexithymia. 
The current study also suggests that the association between eve-
ningness and alexithymia is mediated by depression. 
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Table 4. Direct and indirect effects of morningness–eveningness on alexithymia: mediating effects of depression

Independent Dependent
Independent of mediator (A) Mediator-dependent (B) Indirect (A×B) Direct (C’) Total (C)

β β β β B
MEQa TAS-20 totala -0.252 0.261 -0.072 -0.203 -0.221

DIFa 0.350 -0.047 -0.152 -0.129
DDFa 0.186 -0023 - -0.058
EOTa - - - -

MEQb TAS-20 totalb -0.293 0.350 -0.104 -0.235 -0.339
DIFb 0.491 -0.074 - -0.172
DDFb 0.199 -0.025 - -0.108
EOTb - - - -0.083

MEQc TAS-20 totalc -0.227 0.216 -0.057 - -
DIFc 0.268 -0.034 - -0.100
DDFc 0.184 -0.023 - -
EOTc - - - -

aAll participants: total R2=0.0493, f=6.7181, p<0.001; DIF R2=0.0549, f=7.5377, p<0.001; DDF R2=0.0405, f=5.4757, p=0.0011; EOT R2=0.0326 f= 
4.3709, p=0.0048, bMales: total R2=0.0775, f=6.1776, p=0.0027; DIF R2=0.0773, f=6.1594, p=0.0027; DDF R2=0.0431, f=3.3114, p=0.0392; EOT R2= 
0.0301, f=2.2804, p=0.1058, cFemales: total R2=0.0551, f=6.9864, p=0.0011; DIF R2=0.0410, f=5.1355, p=0.0065; DDF R2=0.2501, f=8.0082, p< 
0.001; EOT R2=0.0209, f=2.5605, p=0.0794. MEQ: Morningness–Eveningness Questionnaire, CES-D: Center for Epidemiological Studies-Depres-
sion Scale, DIF: difficulty in identifying feelings, DDF: difficulty in describing feelings, EOT: externally oriented thinking, β: standardized regres-
sion coefficient, B: unstandardized regression coefficient

CES-Da

MEQa

-0.252*

-0.203***

-0.137*

0.261***

TAS-20a

Figure 1. The mediating model of CES-D between MEQ and TAS-
20 in total (n=393). *p<0.05, ***p<0.001. MEQ: Morningness–Eve-
ningness Questionnaire, CES-D: Center for Epidemiological Stud-
ies-Depression Scale, TAS-20: 20-item Toronto Alexithymia Scale, 
DIF: difficulty in identifying feelings, DDF: difficulty in describing feel-
ings, EOT: externally oriented thinking.
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