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Purpose: Functional disability is affected by subjective cognitive function, depressive
symptoms, and affective temperaments in adults. However, the role of subjective cognitive
function as a mediator of affective temperaments in functional disability remains unknown.
Therefore, we aimed to determine how subjective cognitive function mediates the effect of
affective temperaments on functional disability in adults.
Materials and Methods: A total of 544 participants completed the Temperament Evaluation
of Memphis, Pisa, Paris, and San Diego-Auto questionnaire version (TEMPS-A), the Patient
Health Questionnaire-9 (PHQ-9), the cognitive complaints in bipolar disorder rating assessment (COBRA), and the Sheehan Disability Scale (SDS). The association among these
instruments was evaluated by multiple regression and covariance structure analyses.
Results: The structural equation model showed that the COBRA scores could be predicted
directly by the four affective temperaments of the TEMPS-A (cyclothymic, depressive,
irritable, and anxious) and indirectly by the PHQ-9. Moreover, the SDS score was predicted
directly by these four affective temperaments and indirectly by the COBRA and PHQ-9.
Conclusion: Subjective cognitive function mediates the effect of affective temperaments on
functional disability in Japanese adults. However, the cross-sectional design may limit the
identiﬁcation of causal associations between the parameters. In the present study, the
participants were from a speciﬁc community population; therefore, the results may not be
generalizable to other communities.
Keywords: cognition, depression, adult, Sheehan Disability Scale, TEMPS-A, subjective
cognitive dysfunction
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Functional disability is caused by various factors in the general adult population.
Recently, the phenomenon of cognitive function inﬂuencing functional disability
has been the subject of attention.1 Cognitive function has been evaluated both
subjectively (subjective cognitive function) and objectively (objective cognitive
function). Recent research showed that depressive symptoms and subjective cognitive function play an important role in the quality of life in adults.1 Subjective
cognitive function and depressive symptoms worsen work productivity in workers.2
There is some evidence for a relationship between temperament and functioning
in Bipolar Disorder, where cyclothymic temperament has been related to functional
impairment and individuals with hyperthymic temperament may have better functional recovery.3,4 In non-clinical populations, cyclothymic/irritable temperament
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has been associated with impaired functioning.5
Temperament has been associated with the aspects of
neurocognitive functioning;6 irritability trait was associated with better objective performance on some cognitive domains in individuals with Bipolar Disorder, but
relatively worse performance in controls. Regarding objective cognitive function, signiﬁcant associations among
hyperthymic temperaments and verbal memory, cyclothymic temperaments and attention, and irritable temperaments, attention, and verbal ﬂuency in patients with
euthymic bipolar disorder have been reported.7 The relationship between subjective and objective cognitive dysfunction was weak; however, both correlated with social
dysfunction in bipolar disorder.8 In unipolar depression,
subjective cognitive dysfunction correlates more with
socio-occupational difﬁculties than objective cognitive
dysfunction.9
Affective temperaments play an important role in
depressive symptoms in patients with unipolar depression
and bipolar disorder, and in the general population.10–14
Affective temperaments also affect the well-being of general adults.15 According to a previous study, affective
temperaments impact depressive symptoms in general
adults.10 Recent research showed that cyclothymic temperament correlates with mood symptoms in adults.16
Depressive symptoms directly affect both subjective
cognitive function and functional disability, and indirectly
affect functional disability via subjective cognitive function, in the general adult population.1 The correlation
between depressive symptoms, subjective cognitive function, and functional disability are signiﬁcant not only in
patients with mood disorder but also in the general
population.1,17 However, the impact of affective temperaments on subjective cognitive function in the general adult
population remains unknown. In addition, it is unknown if
subjective cognitive function mediates the effect of affective temperaments on functional disability.
To investigate the mediator effect of subjective cognitive function, we studied the associations between affective temperaments, depressive symptoms, subjective
cognitive function, and functional disability in adult community volunteers using structural equation modeling.

Materials and Methods
Participants
All participants were recruited through convenience
sampling between April 2017 and April 2018 at the
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Tokyo Medical University, Tokyo, Japan. The inclusion
criteria were as follows: (a) at least twenty years of age;
(b) no serious physical illness; (c) no organic brain
damage; and (d) able to provide informed consent to
participate in this research. This study was approved by
the Local Ethics Committee of Tokyo Medical
University (Ethics Approval Number: SH3502) and
was conducted in accordance with tenets of the
Declaration of Helsinki.18 The study was explained to
all 597 participants, and written informed consent
obtained from each participant. Of those recruited,
53 did not complete their questionnaires. Hence, the
ﬁnal sample comprised 544 participants (Table 1). This
study was part of a larger study, in which several questionnaires were investigated.1

Measures
Clinical Assessment
All clinical data were obtained from the completed selfadministered questionnaires.
Table 1 Demographic Characteristics (n = 544)
Participant Information

Mean (SD) n (%)

Age, years, mean (SD)

41.29 (11.90)

Sex male, n (%)
Married, n (%)

237 (43.57)
361 (66.36)

Years of education, mean (SD)
Current employed, n (%)

14.66 (1.81)
535 (98.35)

Psychiatric history, n (%)

57 (10.48)

Current psychiatric treatment, n (%)
Family history of psychiatric treatment, n (%)

22 (4.04)
92 (16.91)

Drinking, n (%)

351 (64.52)

Smoking, n (%)
PHQ-9, mean (SD)

104 (19.12)
4.07 (4.21)

SDS work, mean (SD)

2.02 (2.53)

SDS social, mean (SD)
SDS family/home, mean (SD)

1.71 (2.44)
1.50 (2.37)

SDS total, mean (SD)

5.24 (6.62)

Cyclothymic, mean (SD)
Depressive, mean (SD)

1.16 (0.21)
1.21 (0.23)

Irritable, mean (SD)

1.11 (0.18)

Hyperthymic, mean (SD)
Anxious, mean (SD)

1.17 (0.20)
1.19 (0.28)

COBRA, mean (SD)

8.30 (6.56)

COBRA ≤14, n (%)
COBRA >14, n (%)

451 (82.90)
93 (17.10)

Abbreviations: Anxious, anxious temperament; COBRA, cognitive complaints in
bipolar disorder rating assessment; Cyclothymic, cyclothymic temperament;
Depressive, depressive temperament; Hyperthymic, hyperthymic temperament;
Irritable, irritable temperament; PHQ-9, Patient Health Questionnaire-9; SDS,
Sheehan disability scale.
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Neurocognitive Complaints Assessments
Cognitive complaints in bipolar disorder rating assessment
(COBRA), a self-administered assessment for subjective
cognitive function, contains 16 questions assessed using a
four-point scale.19 These items are associated with cognitive functions in daily life. The total score is calculated by
summing the points assigned for each item; the highest
score is 48, and low scores reﬂect low subjective cognitive
dysfunction. The Japanese version of COBRA was used
with authorization from the original author.20 It was ﬁrst
validated to measure cognitive deﬁcits in bipolar patients.19
According to previous research, a cut-off of > 14 indicates
moderate-to-severe cognitive difﬁculties.21 Regarding the
Japanese version of COBRA, it correlates with processing
speed,20 and quality of life in patients with euthymic bipolar
disorder.17
In Japan, COBRA is a useful tool to assess subjective
cognitive function in the general adult population. Our
objective was to investigate the mediator effect of subjective
cognitive function in the relationship between affective temperaments, depressive symptoms, and functional disability.
By using COBRA to evaluate subjective cognitive function,
we thought that the ﬁndings would be comparable with those
of mood disorders. Therefore, we chose the COBRA to
measure subjective cognitive function in this study.

Functional Disability Assessments
The Sheehan Disability Scale (SDS) evaluates global disability and includes three items on disability that affect
work, social, and family life.22 Participants were rated on a
10-point visual analog scale for each item. The highest
total value is 30, with the lowest value showing the least
illness disruption.23 The SDS was used in the general
population, which was inﬂuenced by depressive symptoms
in the general adult population.1

Depression Measure
The Patient Health Questionnaire-9 (PHQ-9) is a selfadministered assessment that screens for depression and
evaluates its severity.24 The Japanese version of PHQ-9
has been established and validated.25 A summary score
can be calculated by adding the scores of all nine items. In
the Japanese version, the optimal cut-off score is ≥ 10,
which indicates depression.26

Temperament Evaluation Measure
In this study, we evaluated affective temperaments by
administering the Temperament Evaluation of Memphis,
Pisa, Paris, and San Diego-Auto questionnaire version
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(TEMPS-A).27 All questions are evaluated as true (= two)
or false (= one). The ﬁve dimensions considered are as
follows: cyclothymic, irritable, depressive, hyperthymic,
and anxious.27 In the present study, the participants
answered the Japanese 39-item version of the TEMPSA.28,29 The values from each temperament subscale indicated the average values of the items, including the
subscales.30 The study was designed to identify affective
temperaments that are derived from traits. Depressive
symptoms correlate with depressive, anxious, cyclothymic,
and irritable temperaments, as assessed by TEMPS-A, even
in non-clinical populations.16 The identiﬁcation of depression in the general population using TEMPS-A has already
been reported. In addition, the relationship among affective
temperaments (assessed with TEMPS-A) and well-being in
general adult populations has also been reported.15

Statistical Analyses
We performed Spearman rank correlation analysis for the
evaluation of the associations between COBRA, SDS, PHQ9, and TEMPS-A using Bonferroni adjustment. The alpha
level was 0.05 (p <0.05) after the Bonferroni adjustment. We
used multiple regression analysis with forced input method by
considering the SDS score as the outcome and using the
COBRA, PHQ-9, and TEMPS-A scores as the predictors;
with COBRA score as the outcome and the PHQ-9 and
TEMPS-A scores as the predictors; and with the PHQ-9
score as the outcome and TEMPS-A score as predictors.
Then, a structural equation modeling was performed. In the
generated model, “TEMPS” was deﬁned as the latent variable
composed of four observed variables—cyclothymic, depressive, irritable, and anxious. We also deﬁned that “SDS” was
the latent variable composed by three observed variables, SDS
work, social, and family/home. Comparative Fit Index (CFI)
and Root Mean Square Error Approximation (RMSEA) indicated a model ﬁt. CFI values > 0.97 and RMSEA values < 0.05
were indicative of a good ﬁt.31 Standardized coefﬁcients are
shown in our structural equation model. All statistical analyses, including those for estimating the standardized coefﬁcients and the direct and indirect effects, were calculated by
the STATA/MP 16 software (College Station, TX: Stata Corp
LLC). We considered a p < 0.05 to be statistically signiﬁcant.

Results
Demographic and Clinical Results
Clinical data are shown in Table 1. The participants’ mean
age was 41.29 ± 11.90 years, and 237 (43.57%) participants

submit your manuscript | www.dovepress.com

DovePress

Powered by TCPDF (www.tcpdf.org)

1677

Dovepress

Neuropsychiatric Disease and Treatment downloaded from https://www.dovepress.com/ by 44.192.70.216 on 09-May-2021
For personal use only.

Toyoshima et al

were men. Of the total cohort, 361 (66.36%) participants
were married and 535 (98.35%) were employed during the
study period. The mean years of education was 14.66 ± 1.81
years. Fifty-seven (10.48%) participants had a psychiatric
history, 92 participants (16.9%) had a family history of psychiatric therapy, and 22 (4.04%) participants were receiving
psychiatric treatment. A total of 351 (64.52%) participants
consumed alcohol and 104 (19.12%) participants smoked.
The Spearman’s rank correlations among the sociodemographic characteristics and clinical assessments are
shown in Supplementary Table S1. Age showed a statistically signiﬁcant association with cyclothymic (ρ = −0.22,
p < 0.01) and depressive temperaments (ρ = −0.16,
p < 0.05); the higher the age of participants, the lower the
cyclothymic and depressive temperaments. The score of
depressive symptoms was signiﬁcantly higher in women
than in men (ρ = 0.15, p < 0.05). Married individuals had a
signiﬁcantly lower score of depressive symptoms (ρ = −0.21,
p < 0.01), cyclothymic temperament (ρ = −0.24, p < 0.01),
depressive temperament (ρ = −0.17, p < 0.01), functional
disability at work (ρ = −0.18, p < 0.01), functional disability
in social settings (ρ = −0.19, p < 0.01), and total functional
disability (ρ = −0.17, p < 0.01) compared to non-married
individuals. Length of education was signiﬁcantly associated
with functional disability in the family or at home (ρ = −0.17,
p < 0.01). Psychiatric history was signiﬁcantly associated
with depressive symptoms (ρ = 0.23, p < 0.01), cyclothymic
temperament (ρ = 0.18, p < 0.01), subjective cognitive dysfunction (ρ = 0.16, p < 0.05), functional disability at work
(ρ= 0.17, p < 0.01), social (ρ = 0.17, p < 0.01), family/home
(ρ = 0.17, p < 0.01), and total functional disability (ρ = 0.20,
p < 0.01). Current psychiatric treatment was signiﬁcantly
associated with depressive symptoms (ρ = 0.18, p < 0.01),
subjective cognitive dysfunction (ρ = 0.17, p < 0.01), functional disability at work (ρ = 0.16, p < 0.05), functional
disability in social settings (ρ = 0.19, p < 0.01), and total
functional disability (ρ = 0.17, p < 0.01). Current employment, drinking, smoking, and family history of psychiatric
treatment were not signiﬁcantly associated with any of the
clinical assessment scales/questionnaires evaluated.

Associations Between Affective
Temperaments and Depression
Spearman correlation analyses conﬁrmed signiﬁcant associations between some affective temperaments and depressive symptoms. Cyclothymic (ρ = 0.52, p < 0.01),
depressive (ρ = 0.48, p < 0.01), irritable (ρ = 0.27,
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p < 0.01), and anxious (ρ = 0.23, p < 0.01) temperaments
were signiﬁcantly related to depressive symptoms, while
hyperthymic temperament (ρ = −0.027, p > 0.05) was not
signiﬁcantly correlated with depressive symptoms (Table 2).
We performed a multiple regression analysis considering
the depressive symptoms as the outcome and the psychiatric
history, current psychiatric treatment, and affective temperaments as the predictors (Table 3). The psychiatric history
(β = 0.11, p < 0.01) and cyclothymic (β = 0.35, p < 0.001),
depressive (β = 0.28, p < 0.001), and hyperthymic
(β = −0.12, p < 0.001) temperaments showed signiﬁcant
associations with depressive symptoms (adjusted R2 = 0.40,
p < 0.0001).

Associations Between Affective
Temperaments and Subjective Cognitive
Impairment
Spearman correlation analyses showed signiﬁcant relationships between subjective cognitive dysfunction and some
of the temperament dimensions. Cyclothymic (ρ = 0.35,
p < 0.01), depressive (ρ = 0.32, p < 0.01), irritable (ρ = 0.19,
p < 0.01), and anxious (ρ = 0.24, p < 0.01) temperaments
showed signiﬁcant correlations with subjective cognitive dysfunction, while hyperthymic temperament (ρ = −0.057,
p>0.05) was not signiﬁcantly related to subjective cognitive
function (Table 2). A multiple regression analysis was performed considering subjective cognitive dysfunction as the
outcome and the psychiatric history, current psychiatric treatment, depressive symptoms, and affective temperaments as
the predictors (Table 4). The depressive symptoms (β = 0.23,
p < 0.001) and cyclothymic (β = 0.17, p < 0.01), irritable
(β = 0.09, p < 0.05), and anxious (β = 0.10, p < 0.05)
temperaments were signiﬁcantly associated with subjective
cognitive dysfunction (adjusted R2 = 0.21, p < 0.0001).

Associations Between Affective
Temperaments and Functional
Impairments
Spearman correlation analyses showed signiﬁcant relationships between functional impairments and some of the
affective temperaments (Table 2). Functional disability at
work signiﬁcantly correlated with cyclothymic (ρ = 0.39,
p < 0.01), depressive (ρ = 0.36, p < 0.01), irritable (ρ= 0.18,
p < 0.01), and anxious (ρ = 0.17, p < 0.01) temperaments,
while a hyperthymic temperament showed no signiﬁcant
correlation (ρ = −0.078, p > 0.05). Functional disability on
functional disability in social settings was signiﬁcantly
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Table 2 Spearman Correlations Between COBRA, PHQ-9, SDS, and TEMPS-A Measures (n = 544)
COBRA

PHQ-

SDS

SDS

SDS

SDS

9

Work

Social

Family/

Total

Cyclothymic

Depressive

Irritable

Hyperthymic

Anxious
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Home
COBRA

–

PHQ-9

0.41**

–

SDS work

0.35**

0.54**

–

SDS social

0.38**

0.53**

0.81**

–

SDS family/

0.34**

0.44**

0.63**

0.72**

–

SDS total

0.39**

0.57**

0.93**

0.91**

0.82**

–

Cyclothymic

0.35**

0.52**

0.39**

0.40**

0.33**

0.42**

–

Depressive

0.32**

0.48**

0.36**

0.35**

0.28**

0.39**

0.58**

–

Irritable

0.19**

0.27**

0.18**

0.18**

0.16*

0.19**

0.39**

0.39**

–

Hyperthymic

−0.06

−0.03

−0.08

−0.04

−0.07

−0.06

0.07

0.01

0.17**

–

Anxious

0.24**

0.23**

0.17**

0.17**

0.10

0.17**

0.28**

0.33**

0.19**

0.04

home

–

Note: **p < 0.01, *p < 0.05 (two-sided and signiﬁcance level of Bonferroni adjustment).
Abbreviations: Anxious, anxious temperament; COBRA, cognitive complaints in bipolar disorder rating assessment; Cyclothymic, cyclothymic temperament; Depressive,
depressive temperament; Hyperthymic, hyperthymic temperament; Irritable, irritable temperament; PHQ-9, Patient Health Questionnaire-9; SDS, Sheehan Disability Scale.

correlated with cyclothymic (ρ = 0.40, p < 0.01), depressive
(ρ = 0.35, p < 0.01), irritable (ρ = 0.18, p < 0.01), and
anxious (ρ = 0.17, p < 0.01) temperaments, while
a hyperthymic temperament was not signiﬁcantly correlated
with functional disability (ρ = −0.044, p > 0.05). Functional
disability in the family or at home was signiﬁcantly associated with cyclothymic (ρ = 0.33, p < 0.01), depressive
(ρ = 0.28, p < 0.01), and irritable (ρ = 0.16, p < 0.05)
temperaments, while an anxious (ρ = 0.096, p > 0.05) and
hyperthymic (ρ = −0.072, p > 0.05) temperaments showed
no signiﬁcant correlation with functional disability. Total
functional disability was signiﬁcantly associated with
cyclothymic (ρ = 0.42, p < 0.01), depressive (ρ = 0.39,
p < 0.01), irritable (ρ = 0.19, p < 0.01), and anxious
(ρ = 0.17, p < 0.01) temperaments, while a hyperthymic
temperament showed no signiﬁcant association with functional disability (ρ = −0.064, p > 0.05).

Relationships Between Depressive
Symptoms, Subjective Cognitive
Impairment, and Functional Disability
Spearman correlation coefﬁcient between depressive symptoms and subjective cognitive dysfunction was signiﬁcant
(ρ = 0.41, p < 0.01). The associations between depressive
symptoms and functional disability at work (ρ = 0.54,
p <0.01), social (ρ = 0.53, p< 0.01), family/home (ρ = 0.44,
p < 0.01), and total (ρ = 0.57, p < 0.01) were statistically
signiﬁcant. The associations between subjective cognitive
dysfunction and functional disability at work (ρ = 0.35,
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p < 0.01), social (ρ = 0.38, p < 0.01), family/home (ρ = 0.34,
p < 0.01), and total (ρ = 0.39, p < 0.01) were statistically
signiﬁcant (Table 2).

Associations Between Affective
Temperaments, Depressive Symptoms,
Subjective Cognitive Impairment, and
Functional Impairments
We performed a multiple regression analysis using functional disability as the outcome and the psychiatric history,
current psychiatric treatment, subjective cognitive dysfunction, depressive symptoms, and affective temperaments as the predictors (Table 5). The subjective
cognitive dysfunction (β = 0.10, p < 0.05), depressive
symptoms (β = 0.44, p < 0.001), and depressive temperament (β = 0.11, p < 0.05) showed statistically signiﬁcant
association with functional disability (Adjusted R2 = 0.37,
p < 0.0001). We performed structural equation modeling
based on the results of the multiple regression analyses
(Figure 1). This model had a good ﬁt (RMSEA = 0.037,
CFI = 0.992, TLI = 0.987, SRMR = 0.026, BentlerRaykov squared multiple correlation coefﬁcient = 0.41).
With regard to the direct effects, affective temperaments had signiﬁcantly positive effects on depressive
symptoms (0.68, p < 0.001), subjective cognitive dysfunction (0.35, p < 0.001), and functional disability (0.17,
p = 0.007). Depressive symptoms had signiﬁcantly positive direct effects on subjective cognitive dysfunction
(0.17, p = 0.006) and functional disability (0.45,
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Table 3 Multiple Regression of PHQ-9 Score (n = 544)
β

Overall Model

P

F

df

Adjusted

Table 5 Multiple Regression of SDS Total Score (n = 544)
Overall Model

β

P

F

df
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0.0000

52.16

7.536

0.40

0.11

0.005

Current psychiatric

0.06

0.103

Cyclothymic

0.35

0.000

Depressive

0.28

0.000

psychiatric
treatment

Irritable

0.01

0.768

COBRA

0.10

0.011

Hyperthymic

−0.12

0.000

Anxious

0.05

0.165

PHQ-9
Cyclothymic

0.44
0.06

0.000
0.183

Abbreviations: Anxious, anxious temperament; Cyclothymic, cyclothymic temperament; Depressive, depressive temperament; df, degrees of freedom;
Hyperthymic, hyperthymic temperament; Irritable, irritable temperament; PHQ-9,
Patient Health Questionnaire-9.

Table 4 Multiple Regression of COBRA Total Score (n = 544)
Overall Model

β

P

F

df

Adjusted
R2

0.0000
Psychiatric

0.02

0.723

history
Current

0.08

0.075

treatment
PHQ-9

0.23

0.000

Cyclothymic

0.17

0.001

Depressive
Irritable

0.01
0.09

0.782
0.034

Hyperthymic

−0.07

0.081

Anxious

0.10

0.020

19.45

8.535

psychiatric

Abbreviations: Anxious, anxious temperament; COBRA, cognitive complaints in
bipolar disorder rating assessment; Cyclothymic, cyclothymic temperament;
Depressive, depressive temperament; df, degrees of freedom; Hyperthymic,
hyperthymic temperament; Irritable, irritable temperament; PHQ-9, Patient
Health Questionnaire-9.
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Psychiatric
history

0.05

0.172

Current

0.06

0.144

Depressive

0.11

0.020

Irritable
Hyperthymic

0.00
−0.05

0.902
0.121

Anxious

−0.04

0.311

36.61

9.534

0.37

Abbreviations: Anxious, anxious temperament; COBRA, cognitive complaints in
bipolar disorder rating assessment; Cyclothymic, cyclothymic temperament;
Depressive, depressive temperament; df, degrees of freedom; Hyperthymic,
hyperthymic temperament; Irritable, irritable temperament; PHQ-9, Patient
Health Questionnaire-9; SDS, Sheehan Disability Scale.

0.21

p < 0.001). Subjective cognitive dysfunction also had a
signiﬁcantly positive direct effect on functional disability
(0.10, p = 0.015).
With regard to the indirect effects, affective temperaments
had signiﬁcantly positive effects on subjective cognitive dysfunction via depressive symptoms (0.11, p = 0.006) and on
functional disability via depressive symptoms and/or subjective cognitive dysfunction (0.36, p < 0.001). Nonetheless, the
indirect effects of depressive symptoms on functional disability through subjective cognitive dysfunction were not statistically signiﬁcant (0.02, p = 0.076).
With regard to the total effects, affective temperaments
had signiﬁcantly positive effects on depressive symptoms
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0.0000

Psychiatric history
treatment

Adjusted
R2

R2

(0.68, p < 0.001), subjective cognitive dysfunction (0.46,
p < 0.001), and functional disability (0.53, p < 0.001).
Depressive symptoms had signiﬁcantly positive total
effects on subjective cognitive dysfunction (0.17,
p = 0.006) and functional disability (0.47, p < 0.001).
Subjective cognitive dysfunction also had a signiﬁcantly
positive total effect on functional disability (0.10,
p = 0.015).

Discussion
The present study results show that subjective cognitive
function mediates the inﬂuence of affective temperaments
on functional disability in adult volunteers from the community. This study investigated the association between
subjective cognitive function, affective temperaments,
depressive symptoms, and functional disability in general
adult volunteers from the community.
The result of multiple regression analysis shows that
depressive symptoms and cyclothymic, anxious, and irritable temperaments predicted subjective cognitive dysfunction. A previous study suggests that trait irritability worsens
objective cognitive function.6 Therefore, an irritable temperament may worsen both subjective and objective cognitive functions. In the present study, according to the results
of multiple regression analysis, depressive symptoms, subjective cognitive dysfunction, and depressive temperament
predicted functional disability. In non-clinical populations,
cyclothymic and irritable temperaments correlated with
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Figure 1 Covariance structure analysis.
Note: *p < 0.05 **p < 0.01.
Abbreviations: Anxious, anxious temperament; CFI, Comparative Fit Index; COBRA, cognitive complaints in bipolar disorder rating assessment; Cyclothymic, cyclothymic
temperament; Depressive, depressive temperament; Irritable, irritable temperament; PHQ-9, Patient Health Questionnaire-9; RMSEA, root mean square error of
approximation; SDS, Sheehan Disability Scale; SRMR, standardized root mean squared residual; TLI, Tucker–Lewis Index.

functional impairment.5 In patients with bipolar disorder,
cyclothymic temperament has been related to functional
impairment,3 and individuals with hyperthymic temperament may have better functional recovery.4 The results of
the structural equation modeling used in this study show
that affective temperaments, including cyclothymic,
depressive, irritable, and anxious temperaments, directly
affect functional disability. Therefore, cyclothymic, depressive, irritable, and anxious temperaments may worsen functional disability.
The result of multiple regression analysis shows that
cyclothymic and depressive temperaments positively affect
depressive symptoms, while a hyperthymic temperament
negatively affects depressive symptoms. In addition,
cyclothymic, anxious, and irritable temperaments predicted subjective cognitive dysfunction, while hyperthymic temperament did not. It is known that affective
temperaments affect depressive symptoms in general
adults.10,11,32 In addition, subjective cognitive function is
inﬂuenced by depressive symptoms, quality of life, ability
to work, medical or psychiatric comorbidity, and medication use.17,19,21 A previous study suggests that individuals
with hyperthymic temperament may have better functional

Neuropsychiatric Disease and Treatment 2020:16

recovery.4 Therefore, of the affective temperaments, only
the hyperthymic temperament may act protectively via
depressive symptoms to inﬂuence functional disability.
In a previous study, structural equation modeling was
performed for a general adult population using depressive
symptoms, subjective cognitive function, and functional
disability as the variables, with an acceptable model ﬁt.
However, the affective temperaments were not considered
in the modeling.1 Therefore, this study further investigated
the addition of TEMPS to the assessments in the structural
equation modeling. Consequently, the model ﬁt improved
and the positioning of subjective cognitive function in this
general adult population became clearer. To our knowledge,
this is the ﬁrst study to evaluate the relationship between
affective temperaments, depressive symptoms, subjective
cognitive function, and functional disability in the general
adult population. Our model shows that affective temperaments affect depressive symptoms, subjective cognitive
function, and functional disability directly. In addition,
both depressive symptoms and subjective cognitive function mediate the effects of affective temperaments on functional disability in general adult populations. A previous
study showed that the quality of life of workers is affected
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by cognitive function.33 In general adult populations,
depressive symptoms affect subjective cognitive function
and quality of life or social function.1 Our research using
TEMPS-A has shown that depressive symptoms and subjective cognitive function mediate the effects of affective
temperaments on functional disability. It is presumed from
the results of this study that the interactions between affective temperaments and depressive symptoms or subjective
cognitive function may exist when assessing functional
impairments in general adults; therefore, this presumption
needs to be clariﬁed in future studies.
The participants in this study were adult community
volunteers who were conveniently recruited from the community in Tokyo, Japan. 4% of the participants answered,
“currently undergoing psychiatric treatment”, although the
“diagnosis” was not answered. The heterogeneity of the
sample was a major limitation; both healthy and unhealthy
individuals were recruited. We performed multiple regression analysis using “psychiatric history” and “current psychiatric treatment” as the predictors to deal with the
confounders. In future studies, to evaluate the relationship
between affective temperaments, depressive symptoms,
subjective cognitive function, and functional disability in
a non-clinical sample, assessments should be performed to
exclude psychiatric disorders.
This is a ﬁrst step toward identifying affective temperament as a factor inﬂuencing disability, subjective cognitive
function, and depressive symptoms in general adult populations. These results might be helpful in understanding
the relevance of temperament, depressive symptoms, subjective cognitive function, and functional disability, not
only in the general population but also in patients with
affective disorder. Future studies should investigate these
relationships in individuals with mood disorders.

Conclusion
Subjective cognitive function mediates the effect of affective temperaments, including cyclothymic, depressive, irritable, and anxious temperaments, on functional disability
in adult volunteers from the community. Hyperthymic
temperament negatively inﬂuences depressive symptoms,
which may be protective against depressive symptoms.
Depressive symptoms mediate the inﬂuence of affective
temperaments on subjective cognitive function and functional disability. Not only depressive symptoms but also
subjective cognitive function play an important role in the
inﬂuence of affective temperaments on functional disability. When considering the relationship between affective
temperaments and functional disability, it is desirable to
evaluate subjective cognitive function and depressive
symptoms.
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