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INTRODUCTION

Morningness–eveningness is the dimension most commonly 
used to describe individual differences in circadian preference [1] 
People with more morningness have usually been described as 
“larks” who get up early, go to bed early, perform mentally and 
physically best in the morning hours, and are characterized as 
morning types. In contrast, people with more eveningness have 
usually been described as “owls” who prefer to stay out late, get up 
at a later time, perform best in the evening, and are characterized 
as evening types [2]. Morningness–eveningness has been con-
sidered an indicator of individual differences in circadian phase 
position and has been reported to be influenced by a variety of 
factors, such as age, sex, culture, and genetic profile [3]. Socio–
environmental factors, such as social schedule or sunlight expo-
sure, also affect circadian rhythms [4].
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Several previous studies on morningness–eveningness have re-
ported an association between diurnal preferences and personal-
ity traits. Eveningness has been reported to be associated with 
high novelty-seeking, high harm-avoidance and low self-direct-
edness as measured by the Temperament and Character Invento-
ry [5]. Eveningness is related to a neurotic and extroverted per-
sonality, whereas morningness is related to agreeableness and 
conscientiousness [6-9].

“Defense mechanism” is a psychodynamic concept that refers 
to an unconscious mental process that protects the self against the 
anxiety arising from a psychic conflicts [10-12]. Defense mecha-
nisms are associated with many personality traits, psychological 
characteristics, and types of psychopathology. An immature de-
fense style has been associated with alexithymia [13], insecure 
attachment [14], distancing/avoidance coping strategies [15], 
personality disorder traits [16], or deliberate self-harm [17]. An 
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immature defense mechanism is more commonly found in those 
with anxiety, depression, and eating problems [16,18,19]. 

Although both morningness–eveningness and defense mecha-
nisms have been associated with personality traits or psychopa-
thology, only one study has investigated the association between 
morningness–eveningness and defense mechanisms. A study of 
148 medical school students reported that higher consumption 
and lower sublimation are associated with eveningness [20]. How-
ever, the age and the socio–cultural environment of the participants 
in that study are not generalizable to community subjects of vari-
ous ages. Furthermore, morningness–eveningness is significantly 
affected by age [21], as the circadian phase advances with the ag-
ing process after adolescence. Therefore, we need to study the as-
sociation between morningness–eveningness and defense mech-
anisms in a community sample with a wide age range. Additionally, 
the associations of psychiatric variables with morningness–eve-
ningness can differ based on sex [22].

The objective of this study was to explore the associations be-
tween morningness–eveningness and defense mechanisms in a 
community-dwelling Korean sample of male and female with a 
wide age range. Our hypothesis was that eveningness is associated 
with immature personality traits and that this association differs 
by sex.

METHODS

Participants
Participants (≥19 years of age) were recruited from apartment 

buildings, churches, and public health centers and hospitals in 
Incheon Province, Republic of Korea, by advertisement. In total, 
207 participants (122 males and 85 females, mean age 42.0±8.92 
years) were recruited. No significant difference in age was observed 
between male and female participants (male: 43.1±8.69; female 
40.41±9.06 years). The study protocol was approved by the Insti-
tutional Review Board of Gachon University of Medicine and Sci-
ence, and all subjects provided written informed consent.

Instruments
The Korean version of the Horne and Östberg Morningness–

Eveningness Questionnaire (MEQ) was used to measure the morn-
ingness–eveningness preference of the subjects [23]. The MEQ 
consists of 19 items, with a higher MEQ score reflecting greater 
morningness. The reliability and validity of the Korean version of 
MEQ have been confirmed to be acceptable.

The Korean version of the Defense Style Questionnaire (DSQ) 
was used to assess subjects’ defense styles [24]. The DSQ is a self-
administered questionnaire evaluating 16 defense styles catego-
rized into four groups: 1) immature defenses: acting out, fantasy, 
projection, splitting, passive aggression, and consumption; 2) adap-
tive defenses: sublimation, humor, denial, and omnipotence; 3) self-
inhibiting defenses: suppression, withdrawal, undoing, and reac-
tion formation; 4) conflict-avoiding defenses: resignation and 
isolation. 

Statistical analysis
The independent t-test was employed to compare continuous 

data on demographic variables, whereas the chi-square test was 
used to compare categorical data. The association between the 
MEQ score and each defense score on the DSQ was determined 
by Pearson’s correlation analysis. As the MEQ is closely related to 
age [21], a partial correlation was used after controlling for age. 
Additionally, as studies have reported sex differences in circadian 
preference and defense styles, the correlation analyses were per-
formed separately by sex. All statistical analyses were performed 
using SPSS version 22 software (IBM Corp., Armonk, NY, USA). 

RESULTS

The DSQ and MEQ scores of all participants are presented in 
Table 1. The differences in the DSQ and MEQ scores between 
male and female participants are also presented in Table 1. The 
mean MEQ score was significantly higher in male than in female 
participants (t=2.15, p=0.019). 

Female participants obtained significantly higher scores for 
immature defenses than did male participants (t=-3.85, p<0.001). 
Among immature defense styles, females scored higher on acting 
out (t=-2.87, p<0.01), projection (t=-1.98, p=0.049), fantasy (t=3.61, 
p<0.001), and consumption (t=-5.26, p<0.001). Female participants 
also obtained higher scores for undoing (t=-3.32, p=0.001). Male 
participants had higher scores for sublimation (t=2.23, p=0.027).

The overall results revealed significant correlations between 
the MEQ and specific defense styles on the DSQ after controlling 
for age. The MEQ score was negatively correlated with an imma-
ture defense style (r=-0.23, p<0.01) and a self-inhibiting defense 
style (r=-0.14, p<0.05) after controlling for age. Among the im-
mature defense styles, acting out (r=-0.15, p<0.05), splitting (r= 
-0.19, p<0.01), fantasy (r=-0.22, p<0.01), and consumption (r= 
-0.18, p<0.05) were negatively correlated with the MEQ score af-
ter controlling for age. Withdrawal (r=-0.22, p<0.01) and resigna-
tion (r=-0.15, p<0.05) were also negatively correlated with the 
MEQ score after controlling for age (Table 2). 

Differences in the associations between the MEQ and DSQ were 
observed between males and females. The significant association 
between the MEQ and the immature defense style was found 
only in females after controlling for age (r=-0.26, p<0.05). Split-
ting (r=-0.37, p<0.01) and consumption (r=-0.23, p<0.05) were 
negatively correlated with the MEQ score in females, but not in 
males. In contrast, fantasy was correlated with the MEQ score af-
ter controlling for age only in males (r=-0.24, p<0.01). Withdraw-
al was negatively correlated with the MEQ score in both males 
(r=-0.19, p<0.05) and females (r=-0.28, p<0.01) (Table 2).

DISCUSSION

In the current study, we found that eveningness was associated 
with immature and self-inhibiting defense styles in community-
dwelling adults. We also found a sex difference in the association 
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Table 1. Differences in morningness–eveningeness and defense mechanisms between males and females

Total (n=207) Male (n=122) Female (n=85) t-value p-value
Age (yr) 42.0±8.92 43.1±8.69 40.41±9.06 2.15* 0.033
Morningness–Eveningness

MEQ score 49.89±8.48 51.08±7.58 48.17±9.41 2.36* 0.019
Defense mechanisms

Immature defense style 3.37±0.74 3.21±0.70 3.60±0.73 -3.85*** 0.000
Acting out 3.45±1.09 3.27±1.04 3.71±1.12 -2.87** 0.005
Projection 2.93±0.85 2.83±0.84 3.07±0.85 -1.98* 0.049
Splitting 3.86±0.91 3.83±0.97 3.83±0.97 -0.50 0.621
Fantasy 3.22±1.33 2.95±1.23 3.61±1.39 -3.61*** 0.000
Passive aggression 3.38±0.94 3.32±0.96 3.46±0.92 -1.05 0.295
Consumption 3.40±1.13 3.07±1.07 3.87±1.05 -5.26*** 0.000

Adaptive defense style 3.56±0.77 3.50±0.77 3.55±0.76 0.14 0.890
Denial 3.81±0.94 3.82±1.00 3.80±0.87 0.20 0.844
Humor 3.62±1.36 3.56±1.32 3.71±1.42 -0.76 0.446
Omnipotence 3.26±1.01 3.20±0.98 3.33±1.06 -0.90 0.368
Sublimation 3.54±0.99 3.67±1.04 3.36±0.89 2.23* 0.027

Self-inhibiting defense style 3.91±0.70 3.90±0.66 3.94±0.77 -0.40 0.688
Suppression 4.12±0.90 4.16±0.86 4.07±0.97 0.70 0.483
Reaction formation 3.47±1.05 3.48±1.06 3.45±1.04 0.17 0.865
Withdrawal 4.29±1.34 4.36±1.38 4.20±1.30 0.87 0.387
Undoing 3.78±0.96 3.60±0.94 4.04±0.94 -3.32** 0.001

Conflict-avoiding defense style 3.08±0.94 3.01±0.93 3.17±0.96 -1.22 0.223
Isolation 2.95±1.05 2.87±1.09 3.05±0.98 -1.26 0.210
Resignation 3.21±1.13 3.15±1.12 3.29±1.13 -0.88 0.381

Variables are presented as mean±SD. *p<0.05, **p<0.01, ***p<0.001. MEQ: Morningness–Eveningness Questionnaire.

Table 2. Association between morningness–eveningness and defense mechanisms controlling for age

Defense mechanisms
MEQ

Total (n=207) Male (n=122) Female (n=85)
Immature defense style -0.23** -0.16 -0.26*

Acting out -0.15* -0.13 -0.12
Projection -0.14 -0.12 -0.13
Splitting -0.19** -0.03 -0.37**
Fantasy -0.22** -0.24** -0.13
Passive aggression -0.10 -0.02 -0.20
Consumption -0.18* -0.09 -0.23*

Adaptive defense style 0.05 0.04 0.04
Denial 0.07 0.07 0.05
Humor 0.03 0.05 -0.03
Omnipotence 0.00 -0.01 0.00
Sublimation 0.06 -0.02 0.11

Self-inhibiting defense style -0.14* -0.11 -0.18
Suppression -0.13 -0.11 -0.16
Reaction formation 0.04 0.00 0.05
Withdrawal -0.22** -0.19* -0.28**
Undoing -0.02 0.08 -0.07

Conflict-avoiding defense style -0.12 -0.06 -0.15
Isolation -0.05 0.01 -0.09
Resignation -0.15* -0.11 -0.18

*p<0.05, **p<0.01, ***p<0.001. MEQ: Morningness–Eveningness Questionnaire.
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between eveningness and defense mechanisms. No previous 
studies have been performed on the association between morn-
ingness–eveningness and defense mechanisms in community-
dwelling adults. 

Consistent with our first hypothesis, eveningness was associat-
ed with the immature defense styles of acting out, splitting, fan-
tasy, and consumption. This finding is consistent with a previous 
report on medical students [20]. The immature defense style is as-
sociated with inappropriate coping with impulses or drives [24]. 
Eveningness has been associated with difficulty with impulse con-
trol or the regulation of negative emotions [25-27]. The immature 
defense style of adults with eveningness may induce emotional in-
stability or impulse control problems. 

The current study also found that eveningness was associated 
with the withdrawal and the resignation. Both defense styles are 
related to avoidance from an emotionally challenging environment 
or interpersonal relationship. People with withdrawal or resigna-
tion may prefer nighttime activity as this involves reduced exter-
nal or interpersonal stimuli. Eveningness was associated with less 
agreeableness in another study [28], which supports the associa-
tion of eveningness with social and emotional withdrawal. 

Consistent with our second hypothesis, there were sex differ-
ences in the association between defense style and morningness–
eveningness. Splitting and consumption were associated with eve-
ningness only in female adults. Splitting, which is a defense 
mechanism whereby the self and/or others are experienced as ei-
ther all good or all bad, is associated with unstable interpersonal 
relationships and/or borderline personality disorder. The sleep–
wake cycle of those with borderline personality disorder is report-
edly delayed [29]. Consumption, which is a defense mechanism 
whereby food, water, or alcohol is consumed to cope with stress, 
is associated with problematic eating or drinking. Eveningness has 
also been reported to be associated with emotional eating [30] or 
the consumption of alcohol or caffeine [31]. The prominent asso-
ciation between eveningness and splitting/consumption in females 
might be associated with the higher prevalence of borderline per-
sonality disorder or emotional eating in females than in males. Al-
ternatively, evening-type females might ruminate over interperson-
al conflicts or eat to reduce tension during the evening. 

On the other hand, eveningness was associated with fantasy 
only in males. The use of fantasy as a defense mechanism usually 
involves autistic daydreaming or the creation of imaginary sce-
narios in which wishes and impulses are easily fulfilled. Autistic 
fantasy is reportedly associated with problematic internet use [32]. 
The prominent association between fantasy and eveningness may 
be mediated by night-time internet use or addictive gaming in 
males. 

Several limitations of this study should be mentioned. First, our 
sample size was small. Future studies with larger sample sizes may 
be needed. Second, the cross-sectional design of the current study 
cannot address causal relationships between defense mechanisms 
and morningness–eveningness. Finally, the association between 
biological circadian rhythms and psychological defense mecha-

nisms cannot be completely elucidated without measuring a bio-
logical indicator of circadian rhythms, such as melatonin, temper-
ature, or cortisol. 

In conclusion, the present study suggests that eveningness is as-
sociated with more immature and more self-inhibiting defense 
styles in community-dwelling adults. The current study also sug-
gests that the association between specific defense mechanisms 
and diurnal preferences differs in males and females. 
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