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Objective This study was performed to investigate the associations of life event stress with impulsivity, anxiety, and depressed mood as
a function of the presence of a sleep disturbance.

Methods In total, 214 participants (age 38.96+10.53 years; 111 females) completed self-report questionnaires, including the Life Expe-
rience Survey (LES), Pittsburgh Sleep Quality Index (PSQI), Barratt’s Impulsivity Scale (BIS), Beck Anxiety Inventory (BAI), and Beck
Depression Inventory (BDI). The presence of a sleep disturbance was defined as a PSQI score >5.

Results In total, 127 participants presented with a sleep disturbance (age 39.33£10.92 years; 64 females), whereas the remaining 87 did
not (age 38.4319.97 years; 47 females). Negative LES scores were significantly correlated with BIS (r=0.22, p=0.001), BAI (r=0.46, p<
0.001), and BDI (r=0.51, p<0.001) scores, and PSQI scores were significantly correlated with BAI (r=0.49, p<0.001) and BDI (r=0.60, p<
0.001) scores. Moderation analysis revealed statistically significant interactions between negative LES scores and the presence of a sleep
disturbance on BIS (p=0.044) and BDI (p=0.014) but not on BAI (p=0.194) scores.

Conclusion The findings of the present study suggest that life event stress has varying degrees of influence on mental health, especially im-
pulsivity and depressed mood, depending on the presence or absence of a sleep disturbance. Psychiatry Investig 2020;17(3):243-248
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INTRODUCTION

Modern life is associated with various stressful events, which
are known to have an effect on both physiological and psycho-
logical health."* Specifically, the high stress levels caused by ev-
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eryday life events (i.e., life event stress) are clearly associated
with symptoms of mood disorders, including depression and
anxiety.”® Other studies have reported a positive correlation
between life event stress and impulsivity.”®

The harmful effect of sleep disturbance on mental health has
also been well documented. Individuals with sleep disturbance
have been reported to show increased depressive mood and
anxiety.”'? Baglioni et al."’ reported that individuals with sleep
disturbance have twice the risk of developing depression com-
pared to those without sleep disturbance, and Spoormaker
and van den Bout."”” reported that anxiety is one of the most
common comorbidities in patients with insomnia. Other stud-
ies have shown that sleep disturbance is also significantly cor-
related with impulsivity.">** For example, a study using a sleep
loss paradigm indicated that sleep-deprived individuals show
increased impulsivity in response to negative stimuli."*

Both life event stress and sleep disturbance have well-estab-
lished relationships with impulsivity, anxiety, and depressed
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mood. However, it is important to note that stress and sleep
disturbance are closely connected phenomena, and stress plays
a role as a significant predictor of sleep disturbance.'>'* Drake
et al. suggested that dispositional vulnerability to sleep distur-
bance in the presence of stressors may be a predictive factor
for mental disorders, such as depression.””** Therefore, it may
be beneficial to investigate the effects of the interaction of life
event stress and sleep disturbance on mental health.

To our knowledge, there have been no previous studies re-
garding the effects of the interaction of life event stress and
sleep disturbance on mental health. In the present study, we
examined how the associations of life event stress with impul-
sivity, anxiety, and depressed mood change in the presence of
sleep disturbance. Both life event stress and sleep disturbance
were postulated to be associated with impulsivity, anxiety, and
depressed mood, which is consistent with the findings of pre-
vious studies. We also hypothesized that the presence of sleep
disturbance may mediate the associations of life event stress
with impulsivity, anxiety, and depressed mood.

METHODS

Participants and procedure

Participants in the present study were recruited via ads placed
on message boards in the Center for Sleep and Chronobiology
at Seoul National University Hospital. Individuals with psy-
chiatric, medical, and sleep disorders were excluded, and 227
healthy adults were enrolled. Participants were asked to re-
spond to questionnaires, including the Life Experience Survey
(LES),”* Pittsburgh Sleep Quality Index (PSQI),?** Barratt’s
Impulsivity Scale (BIS),*** Beck Anxiety Inventory (BAI),***
and Beck Depression Inventory (BDI).>*” The study protocol
was approved by the Institutional Review Board of Seoul Na-
tional University Hospital (IRB No. 1608-160-788). All partici-
pants provided written informed consent after receiving a full
description of the study.

Assessments

The LES is a self-report measure of experience with 60 ma-
jor life events that may have occurred in the recent past. Of the
60 original items, we excluded 10 designed for students, leav-
ing 50 items on the final measure. Each event that the respon-
dent has encountered within past 6 months is rated from -3
(extremely negative) to +3 (extremely positive). The present
study used the absolute value of the sum of the negative event
ratings as an index of participants’ life event-related stress lev-
els; higher scores indicated higher levels of stress.

The PSQI is a questionnaire measuring the overall quality of
sleep within the past 4 weeks. It consists of 19 self-rated items
divided into seven component scores ranging from 0 to 3: sub-
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jective sleep quality, sleep latency, sleep duration, sleep effi-
ciency, sleep disturbances, use of sleep medications, and day-
time dysfunction. The sum of the seven components, the global
PSQI score, can range between 0 and 21, with global scores >5
indicating a poor quality of sleep.

The BIS is a 23-item self-report measure that assesses im-
pulsive tendencies. The sum of all the items reflects overall im-
pulsivity, with higher BIS scores indicating higher levels of im-
pulsivity.

The BAT is a tool used to measure the common symptoms of
anxiety. The scale consists of 21 items, and higher BAI scores
indicate more anxiety.

The BDI is a 21-item self-report measure that assesses the
severity of depressive symptoms. Higher BDI scores indicate
more severe depressive symptoms.

Statistical analysis

Descriptive statistics on age, gender, and clinical variables
were calculated. Self-report questionnaire scores more than
three standard deviations above or below the mean were re-
garded as outliers and were excluded from the analysis. Partic-
ipants were also divided into two groups, poor sleepers (PS)
and good sleepers (GS), according to whether their PSQI scores
were >5. The t test was used to compare the differences between
the groups in negative LES, BIS, BAI, and BDI scores. Corre-
lation analyses were also performed to examine the associa-
tions of negative LES and PSQI scores with BIS, BAI, and BDI
scores. Partial correlation coefficients adjusted for age and gen-
der were calculated. Finally, three separate moderation anal-
yses were performed to investigate whether the effects of neg-
ative LES scores on BIS, BAI, and BDI scores were moderated
by the presence of a sleep disturbance (i.e., PS group vs. GS
group). Moderation analysis is used to determine the condi-
tions under which the strength of an association between two
variables varies. Instead of using fixed regression coefficients
for covariates, in the moderation analysis, we treated the re-
gression coeflicient as a function of the independent variable
to analyze the moderating effect of the covariate. The negative
LES, BIS, BAIL and BDI scores were mean-centered in the cur-
rent moderation analyses to avoid multicollinearity given the
high intercorrelations. IBM SPSS 21 (IBM Corp., Armonk, NY,
USA) was used for all statistical calculations, and PROCESS
macro for SPSS was used to carry out moderation analyses.”

RESULTS

Participants characteristics

Thirteen of the total of 227 participants were excluded due
to incomplete questionnaires, and 214 (mean age®SD, 38.96
1+10.53 years; 111 females) were included in the final analysis.
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Table 1. Baseline characteristics of the 214 participants analyzed in the study

Variable Total (N=214) Poor sleeper (N=127) Good sleeper (N=87) p
Age (years) 38.961+10.53 39.33+10.92 38.43+9.97 0.538
Females (%) 111 (51.9) 64 (50.4) 47 (54.0) 0.602
Negative LES 4.39+4.87 5.6815.18 2.521+3.67 <0.001
PSQI 6.941+3.52 9.061+3.01 3.85+1.06 <0.001
BIS 57.524+9.85 57.92+10.67 56.931+8.54 0.454
BAI 8.7918.39 11.29+8.62 5.151+6.52 <0.001
BDI 8.5518.09 11.48+8.78 4.27+4.25 <0.001

Values are presented as meanstSD or N (%). Poor Sleepers are defined as PSQI score>5, Good Sleepers as PSQI<5. Negative LES: negative
Life Experience Survey, PSQIL: Pittsburgh Sleep Quality Index, BIS: Barratt’s Impulsivity Scale, BAL: Beck Anxiety Inventory, BDI: Beck De-

pression Inventory

Baseline characteristics are summarized in Table 1. Based on
a PSQI cutoff score of 5, the PS group consisted of 127 partici-
pants (mean agetSD, 39.33110.92 years; 64 females), and the
GS group consisted of 87 participants (mean age*SD, 38.43%
9.97 years; 47 females). There were no significant differences
in age, gender, or BIS scores between the PS and GS groups.
The PS group had significantly higher negative LES (mean+SD,
5.6815.18 vs. 4.3914.87, respectively; p<0.001), PSQI (meant
SD, 9.0613.01 vs. 6.94£3.52, respectively; p<0.001), BAI (mean
18D, 11.29£8.62 vs. 8.79£8.39, respectively; p<0.001), and BDI
(meantSD, 11.48%8.78 vs. 8.551+8.09, respectively; p<0.001)
scores compared to the GS group.

Correlational of negative LES and PSQI with BIS,
BAI, and BDI

Table 2 shows the correlations between the age- and gender-
adjusted negative LES and PSQI scores with the BIS, BAI, and
BDI scores in the total sample. Negative LES scores were sig-
nificantly positively correlated with BIS (r=0.22, p=0.001), BAI
(r=0.46, p<0.001), and BDI (r=0.51, p<0.001) scores. PSQI
scores were significantly positively correlated with BAI (r=
0.49, p<0.001) and BDI (r=0.60, p<0.001) scores but not with
BIS scores (r=0.11, p=0.120).

Moderating effect of the presence of sleep
disturbance on the relationship of negative LES with
BIS, BAI, and BDI

We examined the role of sleep disturbance (i.e., PS vs. GS) as
a moderator of the relationships between negative LES scores
and BIS, BAI, and BDI scores. The results of the moderation
analysis are summarized in Table 3. First, the presence of a
sleep disturbance had a significant moderating effect on the
relationship between negative LES and BIS scores (p=0.044).
In the PS group, a high negative LES score was significantly as-
sociated with a high BIS score, but this was not the case in the
GS group (Figure 1A; PS, B=0.60, p=0.001; GS, B=-0.06, p=
0.800). Second, the presence of a sleep disturbance did not have

Table 2. Age- and gender-adjusted relationships of negative LES
and PSQI scores with mental health variables

BIS BAI BDI
Predictor
r p r p r p
Negative LES ~ 0.22 0.001 046 <0.001 0.51 <0.001
PSQI 0.11 0.120 049 <0.001 0.60 <0.001

Negative LES: negative Life Experience Survey, PSQI: Pittsburgh
Sleep Quality Index, BIS: Barratt’s Impulsivity Scale, BAI: Beck
Anxiety Inventory, BDI: Beck Depression Inventory

a significant moderating effect on the relationship between
negative LES and BAI scores (p=0.194). Finally, the effect of
the interaction between negative LES scores and the presence
of a sleep disturbance on BDI scores was statistically signifi-
cant (p=0.014). Although negative LES scores showed a signif-
icant correlation with BDI scores in both groups, the correla-
tion was stronger in the PS group than in the GS group (Figure
1B; PS, B=0.85, p<0.001; GS, B=0.30, p=0.016).

DISCUSSION

The present study found positive correlations between life
event stress and impulsivity, anxiety, and depressed mood and
positive correlations between sleep disturbance and anxiety
and depressed mood. We also observed that sleep disturbance
mediated the associations of life event stress with impulsivity
and depressed mood. Life event stress was associated with in-
creased impulsivity only in participants with a sleep disturbance.
Moreover, life event stress was more strongly correlated with
depressed mood in participants with a sleep disturbance than
in those without a sleep disturbance. To our knowledge, this is
the first study to investigate the moderating effects of sleep dis-
turbances on associations between life event stress and men-
tal health.

Our findings support those of previous studies showing that
life event stress and sleep disturbances are associated with anxi-
ety and depressed mood. Tennant’s meta-analytic studies found
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Table 3. Moderation analysis of the interaction between the negative LES score and the presence of sleep disturbance (Poor Sleeper vs.

Good Sleeper)

BIS BAI BDI
Predictor
B p 95% CI p 95% CI B p 95% CI
Negative LES X) 0.33 0.031 0.03,0.63 <0.001 0.41,0.85 0.62 <0.001 0.42,0.82
Sleep disturbance (W) -0.34 0.815 -3.21,2.53 0.001 -6.48, -2.19 -5.57 <0.001 -7.50, -3.64
XxW -0.66 0.044 -1.31,-0.02 -0.32 0.194 -0.80,0.16 -0.55 0.014 -0.98, -0.11

Poor Sleepers are defined as Pittsburgh Sleep Quality Index score>5, Good Sleepers as<5. Negative LES: negative Life Experience Survey, BIS:
Barratt’s Impulsivity Scale, BAI: Beck Anxiety Inventory, BDI: Beck Depression Inventory

90
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..O..
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Figure 1. Scatter plot of negative LES score vs. BIS and BDI scores. Poor Sleepers are defined as PSQI scores>5, Good Sleepers as
PSQI<5. (A) Life event stress, measured by sum of negative life event ratings in Life Experience Survey, was significantly correlated with
increase in impulsivity, measured by Barratt's Impulsivity Scale, in poor sleeper group (B=0.60, p=0.001), but it was not in good sleeper
group (B=-0.06, p=0.800). (B) Life event stress was more highly correlated with increased depressed mood, measured by Beck Depression
Inventory, in poor sleeper group (B=0.85, p<0.001) than good sleeper group (B=0.30, p=0.016). Negative LES: negative Life Experience
Survey, BIS: Barratt’s Impulsivity Scale, BAI: Beck Anxiety Inventory, BDI: Beck Depression Inventory.

that life event stressors were associated with increased risk of
depression,’ and Williams et al.® found a relationship between
life event stress and anxiety. Spoormaker and Boult reported
a strong association between sleep disturbances and depres-
sion/anxiety complaints.'” Our findings also suggest that life
event stress and sleep disturbances play critical roles in stress-
induced impulsivity, consistent with Anderson and Plattens™
report that sleep deprivation enhanced impulsive reactions to
negative stimuli. A potential neural explanation is that decreased
prefrontal activity and prefrontal-limbic connectivity in those
with sleep disturbances®*
activation, which is associated with increased impulsiveness.

The association between life event stress and depressed mood
was more prominent in participants with a sleep disturbance
than in those without a sleep disturbance. Thus, having a sleep
disturbance may promote the development of a depressed

may result in limbic system hyper-
3334

mood in the context of life event stress. Although the mecha-
nism by which a sleep disturbance facilitated the development
of a depressed mood is not clear, a number of hypotheses have
been proposed. One is a learned helplessness model in which
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those who had insomnia for a long period with little improve-
ment may not even try to escape from it. This is one of the ma-
jor psychological theories used to explain the development of
depression.® Hypercortisolism, observed in some of patients
with insomnia, may also contribute to the development of de-
pressed mood.* Those with a sleep disturbance, who are at in-
creased risk of depression may become more depressed after life
event stress in comparison with those who are not depressed.
Unlike impulsivity or depressed mood, we found no moder-
ating effect of sleep disturbance on the association of anxiety
with life event stress. Although the association between anxi-
ety and sleep disturbance is widely acknowledged,”"* there are
controversies regarding the mechanism underlying this asso-
ciation. One prospective study investigated the directions of
the relationship between anxiety and insomnia over a 1-year
period, and the results indicated that, although anxiety has a
bidirectional relationship with insomnia, it has more power
as a predictor of future insomnia than vice versa.” The role of
anxiety as a cause of sleep disturbances may explain why such
disturbances have little influence on stress-induced anxiety.



This study had several limitations. First, it was difficult to
confirm the causal relationships among recent life event stress,
the presence of a sleep disturbance, and the mental health sta-
tus of participants in this cross-sectional study. Additional re-
search, including a longitudinal follow up to confirm the effects
of the interaction of sleep disturbances and life event stress on
mental health, is needed. Second, although we enrolled only
healthy adults in this study, it is possible that undiagnosed co-
morbid factors, such as posttraumatic stress disorder, or sleep
disorders, including obstructive sleep apnea, may have influ-
enced sleep independent of the effects of impulsivity, anxiety,
and depressed mood. Third, we measured self-reported sleep
quality with a self-rating scale but did not objectively evaluate
sleep characteristics with polysomnography. Finally, we sur-
veyed negative life experiences over the most recent 6 months;
thus, the effects of serious events that may have occurred ear-
lier were not considered in this analysis.

The results of the present study suggest that life event stress
has varying degrees of influence on mental health depending
on the presence of a sleep disturbance. This possible associa-
tion provided insight not only into the mechanism by which
life event stress and sleep disturbance affect metal health but
also into the search for therapeutic options for those who ex-
perience psychiatric problems after stressful events. Prospec-
tive studies will be required to determine whether improving
sleep quality by medication or by cognitive-behavioral inter-
vention is beneficial for reducing the mental health problems
associated with life event stress.
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