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ORIGINAL ARTICLE

The association between affective temperaments
and insomnia as mediated by satisfaction with life:
a cross-sectional study

Wilodzimierz Oniszczenko ®

Faculty of Psychology, University of Warsaw, Warsaw, Poland

BACKGROUND

The primary objectives of this study were to examine
whether affective temperaments are associated with sat-
isfaction with life; to determine whether satisfaction with
life can mediate the relationship between affective temper-
aments and insomnia; and to reaffirm the relationship be-
tween affective temperaments and insomnia. We hypothe-
sized that affective temperaments were associated directly
and indirectly via satisfaction with life with insomnia.

PARTICIPANTS AND PROCEDURE

A total of 497 participants aged 18 to 67 years, including
435 women and 62 men, were recruited from the general
population via an online recruitment platform. We used the
Temperament Evaluation of the Memphis, Pisa, Paris and
San Diego Autoquestionnaire to evaluate affective temper-
aments and the Satisfaction with Life Scale to assess sat-
isfaction with life. The Athens Insomnia Scale was used to
assess participants’ level of insomnia symptoms.

RESULTS
Depressive, cyclothymic, irritable and anxious tempera-
ments correlated positively with insomnia symptoms, but

hyperthymic temperament correlated negatively with in-
somnia symptoms. Satisfaction with life correlated nega-
tively with insomnia symptoms. Hyperthymic temperament
correlated positively with satisfaction with life, but depres-
sive, cyclothymic, irritable and anxious temperaments cor-
related negatively with satisfaction with life. Hierarchical
regression analysis indicated that 30% of the variance in
insomnia symptoms was attributable to satisfaction with
life level and the presence of cyclothymic and anxious tem-
peraments. The mediation analysis suggested a significant
indirect effect of cyclothymic and anxious temperaments
on insomnia through satisfaction with life as a mediator
between affective temperaments and insomnia.

CONCLUSIONS

Cyclothymic and anxious temperaments can influence the
symptoms of insomnia directly and indirectly as mediated
by satisfaction with life.
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BACKGROUND

Insomnia is a widespread and serious disorder that
interferes with the normal functioning of a signifi-
cant portion of society. Bhaskar et al. (2016) report-
ed that the prevalence of insomnia in the general
population may be between 10% and 30%, perhaps
even as high as between 50% and 60%. Cunnington
et al. (2013) drew attention to the consequences of
insomnia, such as fatigue, cognitive functions disor-
ders, mood changes, weakening of motivation, work
absenteeism and increased risk of road accidents
due to falling asleep behind the wheel. Addition-
ally, insomnia can contribute to social withdrawal
and loneliness (Ben Simon & Walker, 2018), social
stress and problems in close relationships (Gordon
et al., 2017), as well as depression and anxiety (Tay-
lor et al., 2005).

According to Pavot and Diener (1993), satisfac-
tion with life (SWL) derives from the degree to
which a person’s perception of their life aligns with
their expectations. Degree of SWL, therefore, is
based on a self-assessment of one’s own life, with
higher levels indicating greater compatibility be-
tween subjective assessment and the ideal. Insom-
nia was associated with changes in SWL scores in
a number of clinical group studies. For example,
some studies demonstrated that insomnia was as-
sociated with lower levels of SWL after mild trau-
matic brain injury (Agtarap et al., 2021); in people
living with HIV/AIDS (Rogers et al., 2020); and, to
a greater extent, in people suffering from psycho-
logical problems (e.g., depression, insomnia, stress/
anxiety) compared to people suffering from somatic
diseases (e.g., cancer, migraine) (Vazquez et al,
2015). The relationship between insomnia and SWL
has also been demonstrated in studies of nonclini-
cal groups, namely Hong Kong high school students
(Chan et al., 2018) and American adults (Karlson
et al,, 2013).

Numerous researchers have pointed out that in-
somnia is comorbid with somatic and mental health
disorders such as anxiety, depression and bipolar
disorder (Hertenstein et al., 2019; Sivertsen et al.,
2021). Both Lombardo et al. (2018) and Rissanen et al.
(2013) emphasized that people who assessed their
mental health as poor also had low levels of SWL,
irrespective of income differences, general health
and gender. Furthermore, the relationship between
mental health indicators and SWL appears to be bi-
directional. Fergusson et al. (2015) demonstrated that
SWL affects mental health, and, conversely, mental
health affects SWL levels. According to Guney et al.
(2010), SWL levels should be taken into account as
a moderating factor in mental health research.

As mentioned earlier, both insomnia and SWL
levels may be associated with mood disorders such
as anxiety and depression. Such an association may

also suggest a relationship between the affective
temperaments described by Akiskal and Akiskal
(2005) that are responsible for mood disorders — that
is, depressive, cyclothymic, hyperthymic, irritable
and anxious - and insomnia and SWL. While the
relationship between affective temperament and in-
somnia has been shown in several previous studies
(Deguchi et al., 2017; Oniszczenko et al., 2019; Toyo-
shima et al., 2021), the association between affective
temperament and SWL remains unclear.

Affective temperaments are biologically de-
termined, and stable personality traits determine
a person’s mood and the predisposition to develop
affective disorders (Rovai et al., 2013). A depressive
temperament is associated with low energy and mo-
tivation levels and aversion to engaging in activities
related to arousal. People with a cyclothymic tem-
perament are predisposed to develop bipolar disor-
der and possess fluctuating energy levels, self-es-
teem and social relationships while at the same time
being highly creative. An irritable temperament is
associated with over-reacting to stimuli, becoming
easily angry and resorting to violence. A hyperthy-
mic temperament manifests as a primarily optimis-
tic attitude toward life, sensation seeking, and high
activity in everyday life (Kwapil et al., 2013). People
with an anxious temperament tend toward constant
mental and physical tension and rumination (Vaz-
quez & Gonda, 2013).

In a previous study, we found that certain affec-
tive temperaments (cyclothymic, anxiety and hyper-
thymic) were directly and indirectly related to the
symptoms of insomnia and that level of energy as
a component of mood mediated this relationship
(Oniszczenko et al., 2019). In the current study, we
aimed to reaffirm the relationship between affec-
tive temperaments and insomnia and to determine
whether affective temperaments are associated with
SWL and whether SWL can mediate the relationship
between affective temperaments and insomnia. We
hypothesized that (1) affective temperaments were
associated with SWL, and (2) SWL, due to its rela-
tive stability compared to mood, may mediate the
relationship of affective temperaments and insomnia
and that a high level of SWL may reduce the risk of
insomnia.

PARTICIPANTS AND PROCEDURE
PARTICIPANTS

The study involved 497 participants aged 18 to
67 years (M = 29.19 years, SD = 9.47 years), including
435 women and 62 men. The minimum sample size
sufficient for the study aims was 385 (« = .05, pow-
er = 0.95). Table 1 presents sociodemographic details
of the study participants.
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Table 1

Sociodemographic variables in the studied sample
(N = 497)

Variables N (%)
Education
Higher 302 (60.8)
Secondary 165 (33.2)
Primary 30 (6.0)
Marital status
Single 230 (46.3)
Married/partnered 253 (50.9)
Divorced 14 (2.8)
Place of residence
Rural areas 112 (22.5)
Small towns 179 (36.0)
Large cities 206 (41.4)
PROCEDURE

All participants were recruited from the general
population via an online recruitment platform.
The sole inclusion criterion was that participants
be at least 18 years old. Prior to beginning, all par-
ticipants were informed through an online message
that the study was anonymous, voluntary and they
could withdraw from it at any time without giving
a reason and that commencing the study served as
providing informed consent. This research proce-
dure was approved by the Research Ethics Commit-
tee of the University of Warsaw, Faculty of Psychol-
ogy (ref: 1-11-2021).

MEASURES

The Temperament Evaluation of the Memphis, Pisa,
Paris and San Diego Autoquestionnaire. The Polish
version of the Temperament Evaluation of the Mem-
phis, Pisa, Paris and San Diego Autoquestionnaire
(TEMPS-A; Akiskal et al., 2005; Borkowska et al.,
2010) was used to diagnose affective temperaments.
This self-reporting questionnaire contains 110 items
(109 for men) and a yes/no response format scored
on a scale of 1 to 10. Cronbach’s « coefficients for
individual scales in the study sample were as fol-
lows: depressive o = .77, cyclothymic o = .84, hyper-
thymic o = .82, irritable a = .80 and anxious a = .88.

The Satisfaction with Life Scale. The SWL level
was assessed by the Polish version of the Satisfac-
tion with Life Scale (SWLS; Diener et al., 1985; Jan-
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kowski, 2015). The SWLS comprises 5 items with
a 7-point scale, ranging from 7 (strongly agree) to
1 (strongly disagree). Cronbach’s « coefficient for
this scale in the studied sample was .89.

The Athens Insomnia Scale. The Polish version
of the Athens Insomnia Scale (AIS; Soldatos et al.,
2000; Fornal-Pawlowska et al., 2011) was used to as-
sess the level of insomnia symptoms in the studied
sample. The AIS contains 8 items scored from 0 to 3.
Higher values indicated a higher level of insomnia
symptoms. The Cronbach’s a coefficient for this
scale in the studied sample was .85.

STATISTICAL ANALYSIS

All statistical analyses were performed using IBM’s
SPSS 27 Statistics software. Correlation analysis
was performed using Pearson’s product-moment
correlation coefficients. Hierarchical regression
analysis was used to estimate the effect of affective
temperaments and SWL as predictors of insomnia
symptoms. The PROCESS macro for SPSS version
3.5 was applied for the mediation analysis (Model 4)
(Hayes, 2018). Additionally, the bootstrapping pro-
cedure (5,000 sample draws, 95% confidence inter-
vals) was used to estimate the direct and indirect
effects (Preacher & Hayes, 2008).

RESULTS

Table 1 shows participants’ sociodemographic char-
acteristics.

Table 2 shows the correlation coefficients between
variables. SWL correlated negatively with insomnia
symptoms. Depressive, cyclothymic, irritable and
anxious temperaments correlated positively, but hy-
perthymic temperament correlated negatively with
insomnia symptoms. Hyperthymic temperament
correlated positively with SWL, but depressive, cy-
clothymic, irritable and anxious temperaments cor-
related negatively with SWL.

Table 3 provides the results of the hierarchical
regression analysis. Different levels of SWL caused
most of the variance in insomnia symptoms (17%),
and the presence of cyclothymic and anxious tem-
peraments increased the variance by 13%. Together,
SWL and cyclothymic and anxious temperaments
cause 30% of the variability in insomnia symptoms
(with an effect size of f = 0.43).

Two independent analyses of mediation with
a bootstrapping procedure were performed us-
ing SWL as a mediator first between cyclothymic
temperament and insomnia, and then between anx-
ious temperament and insomnia. The first analysis
revealed a significant indirect effect of cyclothy-
mic temperament on insomnia in relation to SWL
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(effect = 2.11, SE = 0.41, 95% CI [1.36, 2.99]). The
second analysis showed a significant indirect effect
of anxious temperament on insomnia through SWL

(effect = 1.55, SE = 0.30, 95% CI [0.99, 2.18]). Fig-
ure 1 shows individual pathways in the mediation
analyses.

Table 2

Descriptive statistics and Pearson r correlations for the study variables (N = 497)

Variables M (SD) 1 2 3 4 5 6
1. Insomnia 8.94 (4.74) -

2. SWL 19.65 (6.85) —.42*** -

Affective temperaments

3. Depressive 0.49 (0.20)  .32***  -53"** -

4. Cyclothymic 0.48 (0.23) 4577 - 35%FF 4677 -

5. Hyperthymic 0.37 (0.21) —-.17"*% A8FFF —61FT - 127 -

6. Irritable 0.34 (0.19) 347FF - 347 .38* 66" -.09* -
7. Anxious 0.88 (0.37) 46T - 467 .86 .58*** —49%*F 497

Note. SWL - satisfaction with life; *p < .05,**p < .01,***p < .001.
Table 3

Hierarchical regression analysis of the satisfaction with life and affective temperaments as predictors of insomnia
in the whole sample (N = 497) with variance inflation factor (VIF)

Variables B SE B R? adjusted VIF
Step 1 17
Satisfaction with life -0.29 0.03 —427* 1.00
Step 2 .30
Satisfaction with life -0.16 0.03 —-.23%** 1.29
Cyclothymic temperament 5.20 0.95 257 1.54
Anxious temperament 2.60 0.63 207" 1.72

AR 13
Note. ***p < .001.

Figure 1

Relationship between cyclothymic and anxious temperaments and insomnia symptoms as mediated by satisfaction
with life

Satisfaction
with life

~10.42 (1.24)*** ~0.20 (0.03)***

Cyclothymic
temperament

9.31(0.82)***

Satisfaction
with life

8. 64V -0.18 (0.03)***

—>

Insomnia

Anxious
temperament

5.91(0.51)***

—> Insomnia

Note. The mediating effect of satisfaction with life in the relationship between cyclothymic temperament and insomnia (left) and
in the relationship between anxious temperament and insomnia (right). Unstandardized coefficients are reported, with standard
errors in parentheses. ***p < .001.
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DISCUSSION

The results of correlation analysis reaffirm the rela-
tionships between affective temperaments and in-
somnia as we have previously shown (Oniszczenko
et al,, 2019). In this study, two correlation coefficients
between cyclothymic and anxious temperaments and
symptoms of insomnia stand out from other correla-
tion coefficients between affective temperaments and
insomnia (see Table 2). These results are in line with
the general characteristics of affective temperaments.
As Vazquez and Gonda (2013) have indicated, people
with cyclothymic temperaments are characterized by
considerable variability in terms of sleep: “alternating
from reduced need for sleep to hypersomnia” (p. 22).
Similarly, “people with a predominantly anxious tem-
perament, typically characterized by constant tension,
inability to relax, uncontrolled worry and irritability”
(p- 69), may also be at risk of insomnia (Akiskal, 1998).

We also confirmed the association between affec-
tive temperaments and SWL. Depressive, cyclothy-
mic, irritable and anxious temperaments were nega-
tively correlated with SWL (see Table 2). However,
this result requires further explanation using a be-
havioural-genetic hypothesis.

Pavot and Diener (2008) showed that SWL level
is associated with depression as well as neuroticism,
a risk factor in common mental disorders, includ-
ing anxiety and depression (Jeronimus et al., 2016).
Guney et al. (2010) also confirmed the association
of SWL with anxiety. Moreover, as this study has
shown, the association of SWL levels with depres-
sion and anxiety also suggests an association be-
tween SWL levels and affective temperaments.

Another underlying cause of the association be-
tween affective temperament and SWL may be the
strong positive correlation between the four affec-
tive temperaments and neuroticism, as demonstrated
in two previous studies (Bloink et al., 2005; Onisz-
czenko et al., 2019). We hypothesise that affective
temperament and neuroticism play similar roles in
regulating an individual’s mental health. Significant-
ly, neuroticism and SWL may share genetic and envi-
ronmental bases. As demonstrated by Sadikovi¢ et al.
(2019), common genetic and environmental factors
explained the phenotypic correlation between neu-
roticism and SWL. Similar results were obtained by
Roysamb et al. (2018), who demonstrated a genetic
correlation between anxiety and depression as com-
ponents of neuroticism and SWL as well as between
activity and positive emotions as components of ex-
traversion and SWL. Likewise, Nes et al. (2013) de-
tected both genetic and environmental correlations
between major depression and SWL.

In addition, our results showed a negative cor-
relation between SWL and insomnia symptoms (see
Table 2). This result confirmed our hypothesis and
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suggests that a high SWL level may help to reduce
the symptoms of insomnia. Furthermore, this re-
sult corroborated previous findings on the relation-
ship between sleep and SWL. For example, Ness and
Saksvik-Lehouillier (2018) established that sleep qual-
ity and variability of sleep (i.e., unstable bedtime and
waking up time) were associated with SWL among
university students. Shin and Kim (2018) confirmed
that sleep quality is a good predictor of SWL among
undergraduate students. Nauman et al. (2019) found
that anxiety and insomnia as mediators of work stress
and SWL may decrease levels of SWL. Paunio et al.
(2009) observed that both poor sleep quality and sleep
length diminished SWL levels. Finally, Kim et al
(2021) reported that elderly people with a high level
of SWL also exhibited fewer sleep problems.

It is worth noting that some molecular genetics re-
search data suggest that affective temperament, SWL,
and insomnia share a genetic basis, thus explaining
their phenotypic correlations observed in our study.
For example, according to Rihmer et al. (2010), de-
pressive, cyclothymic, irritable and anxious tempera-
ments are strongly associated with the serotonergic
system, while hyperthymic temperament is strongly
associated with the dopaminergic system. Similarly,
Lachmann et al. (2021) confirmed the association
of polymorphism in the serotonin transporter gene
5-HTTLPR with satisfaction, but only with respect
to housing, leisure and family life, not as an indicator
of overall SWL. The relationship between 5-HTTLPR
and SWL was previously confirmed by De Neve
(2011). Furthermore, Deuschle et al. (2010), Huang
et al. (2014) and Lind and Gehrman (2016) confirmed
the relationship between 5-HTTLPR polymorphism
and insomnia. In one study, Kovacic-Petrovic et al.
(2019) revealed the association of 5-HTTLPR poly-
morphism and insomnia in a group of non-depres-
sive veterans with post-traumatic stress disorder.
Associations between 5-HTTLPR and all our study
variables suggest a common genetic background.

Hierarchical regression analysis revealed that
SWL and two affective temperaments — cyclothymic
and anxious — were good predictors of insomnia. Me-
diation analysis showed that affective temperament
may both directly and indirectly influence symptoms
of insomnia. SWL is an important mediator between
affective temperament and insomnia, confirming our
hypothesis. According to Diener et al. (2012), positive
feelings and absence of negative feelings contribute
to an increase in SWL. Meyer et al. (2004) confirmed
the relationship between major depression and anxi-
ety disorders and SWL levels in the German adult
population. Comorbidity was correlated with low
level of SWL in the study sample. It can therefore be
assumed that the low intensity of affective tempera-
ments related to mental disorder will foster a reduc-
tion of negative feelings and an increase in positive
feelings, thereby promoting higher SWL levels and
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contributing to better mental health, including the
reduction of insomnia symptoms.

Finally, we would like to mention the limitations
of our study. Although relatively large, the majority
of our sample were women and participants with
higher education, which makes generalizing the re-
sults problematic. We did not control for factors rel-
evant to the diagnosis of the variables under study,
such as existing mental disorders or diseases, or his-
tory of medical procedures related to mood. In addi-
tion, the cross-sectional design of our study signifi-
cantly limits the possibility of assessing the causal
relationships between study variables.

CONCLUSIONS

Regardless of these limitations, our study reaffirmed
associations between affective temperaments and in-
somnia and showed that affective temperaments are
also associated with SWL. Cyclothymic and anxious
temperaments can influence the symptoms of insom-
nia directly and indirectly as mediated by SWL.
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