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ABSTRACT

Aim: To evaluate the relationship between cognitive impairment and work productivity loss in patients with bipolar disorder.
Methods: We enrolled outpatients with bipolar disorder aged 18-59years undergoing treatment and actively employed or on
sick leave. Baseline demographic, medical resource use, and employment data were collected. We evaluated work productivity,
cognitive impairment, quality of life (QOL), depressive symptoms (defined as a Patient Health Questionnaire-9 [PHQ-9] score of
>10), and sleep disturbance. This interim analysis examined correlations among baseline symptom scores and correlations of
each symptom score with work productivity loss and QOL.

Results: Among 211 participants, cognitive impairment was moderately correlated with depressive symptoms (r=0.595) and
insomnia (r=0.481), and depressive symptoms and insomnia were highly correlated (r=0.719) (all p <0.001). Work productiv-
ity loss (presenteeism) was moderately correlated with cognitive impairment (r=0.474), depression (r=0.577), and insomnia
(r=0.547) (all p<0.001). Depression had the strongest influence on presenteeism (multiple regression analysis, regression co-
efficient: 22.98; p <0.001). Among participants without severe depressive symptoms (PHQ-9 <19), cognitive impairment (13.91,
p=0.007) and insomnia (13.80, p=0.016) strongly affected presenteeism. Among participants without moderately severe or
severe depressive symptoms (PHQ-9<14), insomnia affected presenteeism (23.14, p=0.011). QOL was moderately negatively
associated with cognitive impairment (r=—0.653), depression (r=—-0.699), and insomnia (r=—0.559) (all p <0.001). In multiple
regression analysis, cognitive impairment (—0.12, p <0.001), depression (—0.12, p=0.010), and insomnia (-0.16, p <0.001) were
significantly associated with QOL.

Conclusions: Treatment should focus on improving the core symptoms of bipolar disorder, insomnia, and cognitive impairment.
Trial Registration: UMIN Clinical Trials Registry (UMIN000051519)

1 | Introduction period is defined as minimal or no episodes of either depression
or mania for at least a week [2]. The disorder is classified into two
Bipolar disorder is a type of mood disorder in which patients expe- types: bipolar I, which is characterized by intense mania that

rience recurrent manic and depressive episodes [1]. A remission may have been preceded or followed by a major depressive or
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hypomanic episode (not required for the diagnosis), and bipolar
1T, which is characterized by both hypomania and major depres-
sive episodes with no manic episodes [3]. An international sur-
vey reported lifetime global prevalence rates of 0.6% and 0.4% for
bipolar I and bipolar II, respectively [4]. In Japan, the combined
lifetime prevalence of types I and II is approximately 0.2%-0.6%
[5-7]. One prospective study found that over a 13-year observa-
tion period, patients with bipolar I experienced depressive symp-
toms in 31.9% of weeks during the total observation period (67.7%
of weeks excluding the remission phase) and manic/hypomanic
symptoms in 8.9% of weeks [8]. Patients with bipolar II experi-
enced depressive symptoms in 50.3% of weeks during the total
observation period (93.3% excluding the remission phase) and
hypomanic symptoms in 1.3% of weeks [9]. These findings in-
dicate that patients with bipolar disorder primarily experience
depressive symptoms.

Patients with bipolar depression exhibit core symptoms such as
loss of interest, pleasure, and satisfaction, as well as symptoms
of anxiety [10], sleep disturbances [11, 12], and cognitive im-
pairment [13-16]. Bipolar disorder is associated with cognitive
deficits and poor occupational functioning [17]. Furthermore,
cognitive impairment in euthymic bipolar disorder is associated
with reduced social functioning [15, 18-20] and quality of life
(QOL) [21-23]. A previous cross-sectional study reported that
patients with bipolar disorder had lower work productivity than
adults who had never experienced bipolar disorder, schizophre-
nia, or major depressive disorder [7]. Another cross-sectional
study that assessed cognitive impairment in general adult work-
ers in Japan using the Cognitive Complaints in Bipolar Disorder
Rating Assessment (COBRA) found that cognitive complaints
were associated with reduced work productivity [24]. To our
knowledge, no studies have clarified the relationship between
cognitive impairment and work productivity loss in patients
with bipolar disorder, and no longitudinal studies have been
conducted.

We are currently conducting a longitudinal study to evaluate
the relationship between changes in cognitive function and
changes in work productivity in patients with bipolar disorder
aged 18-59years who are attending a medical institution and
working (employed or on sick leave) during the 48-week obser-
vation period. Depression, sleep disturbance, QOL, use of med-
ical resources, and employment status are also being evaluated.
Here, we report a cross-sectional analysis of the results obtained
at baseline from this ongoing longitudinal study.

2 | Methods
2.1 | Study Design and Participants

This is a prospective cohort questionnaire study of patients
with bipolar disorder that is being conducted in Japan. The
study was initiated on July 7, 2023 following approval by the
head of the University of the Ryukyus. This planned interim
analysis was conducted after the completion of participant
enrollment.

The study includes patients with bipolar disorder who were
registered in the QLife web system (QLife Inc., Tokyo, Japan)

and who were being treated for bipolar disorder at a med-
ical institution at the time of the first questionnaire assess-
ment. Participants were required to be >18years of age and
<59years of age at the time informed consent (via the web
system). Additionally, participants had to be employed or on
sick leave and able to complete the web questionnaire at the
time of evaluation. Participants who did not plan to return to
work or find employment in the next 12 months, were hospi-
talized at baseline, or were diagnosed with dementia at base-
line were excluded.

This study adhered to the principles set forth in the Declaration
of Helsinki, the Ethical Guidelines for Life Sciences and Medical
Research Involving Human Subjects, and all applicable laws and
regulations. The study protocol was approved by the University
of the Ryukyus Ethics Review Committee for Life Science and
Medical Research Involving Human Subjects. Participants pro-
vided electronic informed consent prior to initiating the study
questionnaire.

2.2 | Questionnaire Implementation

Participants were registered by the questionnaire administrator
(QLife Inc.). All questionnaire responses were recorded in the
QLife web system. Questionnaires were administered online at
the time of study enrollment (baseline) and participants received
a link to the study questionnaire via email or SMS, using the
email address or phone number registered during the baseline
survey.

2.3 | Questionnaire Items

The baseline questionnaire recorded participant background
information, including name, email address, and phone num-
ber, which were only used for communications from the ques-
tionnaire administrator. The baseline (Week 0) questionnaires
asked participants about who they were living with, their em-
ployment status, whether they had public health insurance, and
their eating, sleeping, and exercise habits. All questionnaires
included the following self-assessments. Cognitive impairment
was assessed using the COBRA [25, 26], from which a total score
for each was calculated. The Work Productivity and Activity
Impairment Questionnaire General Health (WPAI-GH) [27, 28]
was used to evaluate presenteeism, absenteeism, overall work
impairment, and activity impairment. Medical resource use and
employment status were assessed from the number of hospital
visits, hospitalizations, and days in hospital, as well as hospi-
talization rate and rates of absence from work and return to
work. QOL was assessed using the Health Utilities Index Mark
3 (HUI3) [29, 30], from which a total utility value and utility val-
ues for each of the eight items (vision, hearing, speech, ambu-
lation, dexterity, emotion, cognition, and pain) were calculated
(scores of 1.00 indicate perfect health). Depressive symptom se-
verity was assessed using the Patient Health Questionnaire-9
(PHQ-9) [31, 32], from which the total depressive symptom
severity score was calculated. Sleep disturbance was assessed
using the Epworth Sleepiness Scale (ESS) [33, 34] and the
Athens Insomnia Scale (AIS) [35, 36|, from which a total score
for each was calculated.

20f 12

Neuropsychopharmacology Reports, 2025



2.4 | Study Endpoints

This interim analysis reports baseline participant characteris-
tics, correlations among baseline symptom scores (cognitive
impairment, COBRA; depressive symptoms, PHQ-9; insomnia,
AIS), correlations between each symptom score and work pro-
ductivity loss (WPAI-GH [Presenteeism, Absenteeism, Overall
work impairment, Activity impairment]) using single regression
analysis and multiple regression analysis, and correlations be-
tween each symptom score and QOL (HUI3) using single regres-
sion analysis and multiple regression analysis.

2.5 | Statistical Analysis

All participants who met the eligibility criteria and whose ques-
tionnaire responses were valid were included in the analysis pop-
ulation. Summary statistics were used to report categorical (n [%])
and continuous (mean [standard deviation, SD]) variables.

For each assessment measure (COBRA, PHQ-9, ESS, and AIS),
participants were assigned to a comparison group per their
baseline score (absence vs. presence of each variable). The
cutoff scores for absence or presence were as follows: COBRA
<14 versus >15 (cognitive impairment) [37], PHQ-9<9 ver-
sus >10 (depressive symptoms) [7, 32, 38], ESS <10 versus
>11 (somnolence) [34], AIS <9 versus >10 (insomnia) [35].
Regarding other cutoff scores, PHQ-9 > 15 was used to define
moderately severe or severe depression (PHQ-9 <14, moder-
ate or less [mild or none/minimal] depressive symptoms) and
PHQ-9 >20 was used to define severe depression (PHQ-9 <19,
moderately severe or less [moderate, mild, or none/minimal]
depressive symptoms).

In this interim analysis, correlations between symptoms (cog-
nitive impairment and depressive symptoms, cognitive impair-
ment and insomnia, and depressive symptoms and insomnia)
and between work productivity (presenteeism) or QOL (HUI3)
and symptoms (cognitive impairment, depressive symptoms,
and insomnia) at baseline (Week 0) were determined by creating
scatter plots and calculating Pearson's correlation coefficients.
Additionally, exploratory single and multiple regression analy-
ses were conducted with work productivity (WPAI-GH) (in the
total population, the population with baseline PHQ-9 <19 [with-
out severe depressive symptoms], and the population with base-
line PHQ-9 <14 [without moderately severe or severe depressive
symptoms]) and QOL (HUI3) as the objective variables and
baseline participant characteristics and each symptom as ex-
planatory variables. In the multiple regression analysis, explan-
atory variables were selected based on multiple aspects: results
of single regression analysis, clinical perspectives, appropriate
number of explanatory variables based on the number of study
populations, and avoidance of multicollinearity.

Indirect cost was calculated using the Basic Survey on
Wage Structure [39] and the following formula: absenteeism
cost=applicable monthly wage by sex and age x absenteeism
ratio; presenteeism cost=applicable monthly wage by sex and
age X presenteeism ratio; indirect cost=applicable monthly
wage by sex, age X overall work impairment ratio (%) (for annual
salary x 12 months).

Statistical analyses were performed using SAS version 9.4 soft-
ware (SAS institute Inc., Cary, NC, USA). All statistical tests
were two-tailed and had a 5% level of significance, with no ad-
justment for multiple comparisons.

3 | Results
3.1 | Participant Characteristics

In total, 353 participants with bipolar disorder were enrolled in
the study and provided electronic informed consent (Figure 1).
Of those, 125 participants were ineligible for study participation
according to the inclusion and exclusion criteria. There were 228
participants included in the study, 17 of whom were excluded
from the analysis (first response not completed, n=16; with-
drew consent, n=1). In total, 211 participants were included in
the analysis population.

The mean=+SD age of participants was 38.9 +10.3years, 64.9%
were female, and 41.2% were working full time and had a
mean+SD current employment duration of 4.6+7.3years
(Table 1). Participants had a mean + SD duration of bipolar dis-
order of 7.2 + 6.8 years, and 40.3% had comorbidities. Cognitive
impairment was present (COBRA >15) in 59.7% of participants;
depressive symptoms were present (PHQ-9>10) in 67.8% of
participants; the mean WPAI-GH presenteeism was 45.1%; the
mean indirect cost was 1688.0 thousand Japanese yen; and the
mean QOL utility value (HUI3) was 0.461.

3.2 | Correlations Between Symptoms

Cognitive impairment (COBR A) was moderately correlated with
depressive symptoms (PHQ-9) (r=0.595, p<0.001) and insom-
nia (AIS) (r=0.481, p<0.001) (Figure 2). There was also a high
correlation between depressive symptoms (PHQ-9) and insom-
nia (AIS) (r=0.719, p<0.001).

3.3 | Work Productivity Loss

Moderate positive correlations of work productivity (presentee-
ism) with cognitive impairment (r=0.474; p <0.001), depression
(r=0.577, p<0.001), and insomnia (r=0.547, p<0.001) were
found (Figure 3). The results of single and multiple regression
analyses for variables associated with work productivity loss
are shown in Tables S1 and S2, respectively. Significant losses
in work productivity (presenteeism) were found for participants
with cognitive impairment, depression, somnolence, and insom-
nia in the single regression analysis (Table SI). Depression had
the highest regression coefficient with respect to presenteeism
in the single regression analysis (34.53; p<0.001) (Table S1).
Multiple regression analysis was performed using the explan-
atory variables listed in Tables 2 and S2. Depression also had
the highest regression coefficient with respect to presenteeism
in the multiple regression analysis (22.98, p <0.001) (Table 2).

For the population of participants without severe depressive
symptoms (PHQ-9<19), a moderate positive correlation be-
tween work productivity loss (presenteeism) and cognitive
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Enrolled: N = 353

Included in study: N =228

Exclusion criteria n=125
Did not meet inclusion criteria n=2388
<18 or 260 years at the time of informed consent n=21
Unemployed or on leave n=67
Met exclusion criteria n=237
Did not plan to return to work or find employment in the next 12 months n=27
Hospitalized 1
Diagnosed with dementia n=9
y

Cases excluded from analysis n=17
First response not completed n=16
Cases that withdrew consent n=1

A 4

Analysis population: : N = 211

FIGURE1 | Patient disposition.

impairment was identified (r=0.412; p<0.001) (Figure Sla).
Single regression analysis showed that cognitive impairment
and insomnia strongly affected presenteeism (22.47, p<0.001
and 25.16, p<0.001, respectively) (Table S3). In the multiple
regression analysis, cognitive impairment and insomnia were
also shown to strongly affect presenteeism (13.91, p=0.007 and
13.80, p=0.016, respectively) (Table S4).

For the population of participants without moderately severe or
severe depressive symptoms (PHQ-9 < 14), there was a mild pos-
itive correlation between work productivity loss (presenteeism)
and cognitive impairment (r=0.386; p<0.001) (Figure S2a).
Findings from the single and multiple regression analyses for
variables associated with work productivity loss among partici-
pants without moderately severe or severe depressive symptoms
are shown in Tables S5 and S6, respectively. The multiple regres-
sion analysis showed that insomnia strongly affected presentee-
ism (23.14, p=0.011) (Table S6).

3.4 | QOL

QOL showed moderate negative correlations with cognitive
impairment (r=-0.653, p<0.001), depression (r=-0.699,
p<0.001), and insomnia (r=-0.559, p<0.001) (Figure 4).
QOL was significantly reduced in participants with cognitive
impairment, depression, somnolence, and insomnia in the sin-
gle regression analysis (cognitive impairment, —0.29 p <0.001;
depression, —0.34 p<0.001; somnolence, —0.10 p=0.004; in-
somnia, —0.28 p<0.001) (Table S7). All these factors except
somnolence were significantly associated with QOL reduction

in the multiple regression analysis (cognitive impairment,
—0.12 p<0.001; depression, —0.12 p=0.010; insomnia, —0.16
p<0.001) (Table 3).

4 | Discussion

This was a cross-sectional interim analysis of baseline data from
an ongoing 48-week longitudinal study of Japanese outpatients
with bipolar disorder who were being treated at a medical in-
stitution at the time of the first questionnaire assessment. The
primary endpoint of the study is the change from baseline in
cognitive function and work productivity at 48 weeks. The pres-
ent interim analysis identified a correlation between cognitive
impairment and work productivity loss at baseline, but could
not identify whether cognitive impairment was an independent
factor associated with work productivity loss. This may have
been because bipolar patients with severe depressive symptoms
(despite being employed) were included in this study. In partic-
ipants who did not have severe depressive symptoms, insomnia
and cognitive impairment were associated with work productiv-
ity loss. In patients who did not have moderately severe or severe
depressive symptoms, insomnia, but not cognitive impairment,
was associated with work productivity loss. Lower QOL was as-
sociated with depressive symptoms, cognitive impairment, and
insomnia. The planned longitudinal analysis will examine the
correlation between changes from baseline in cognitive function
(COBRA) and work productivity (WPAI-GH) at 48 weeks.

To our knowledge, this is the first study to evaluate the rela-
tionship between changes in cognitive function and changes in

40f 12

Neuropsychopharmacology Reports, 2025



TABLE1 | Participant baseline data.

Total population (N=211)

Sex
Male 72 (34.1)
Female 137 (64.9)
No response 2(0.9)
Age, years 38.9+10.3

Employment status

Working: full time 87 (41.2)
Working: part time 50 (23.7)
Working: self-employed 10 (4.7)
Working: continuous employment support 18 (8.5)
Transition support for employment 8(3.8)
On sick leave 38 (18.0)
Duration of current employment, years 4673
Comorbidity 85 (40.3)
Duration of disease, years 7.2+£6.8
Age at diagnosis, years 31.7+£9.2

Highest level of education

Did not graduate university 126 (59.7)

University graduate or higher 74 (35.1)

Unknown 11 (5.2)
Married 78 (37.0)
Living with partner (not single) 155 (73.5)

Public health insurance
Non-national health insurance 140 (66.4)

Alcohol use

None 69 (32.7)
< once/month 52 (24.6)
2-4 times/month 50 (23.7)
2-3 times/week 15(7.1)

>4 times/week 25 (11.8)

Smoking history

Never smoker 121 (57.3)
Current smoker 64 (30.3)
Prior smoker 26 (12.3)

Sleep duration, hours/day

Weekdays 74+1.6
Weekends 83+2.1
Eating habits

(Continues)
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TABLE1 | (Continued)

Total population (N=211)

Very regular
Somewhat regular
Slightly irregular
Very irregular

Exercise habits, n =210, steps/day

Cognitive impairment (COBRA)
Absence (COBRA <14)

Presence (COBRA >15)

Depressive symptoms (PHQ-9)
Absence (PHQ-9<9)

Presence (PHQ-9>10)

Sleep disturbance (somnolence) (ESS)
Absence (ESS <10)

Presence (ESS >11)

Sleep disturbance (insomnia) (AIS)
Absence (AIS <9)

Presence (AIS >10)

Work productivity, % (WPAI-GH)
Presenteeism, n=153
Absenteeism, n=159
Overall work impairment, n=153
Activity impairment, n=160"

Indirect cost, 1000 yen
Presenteeism cost, n=151¢
Absenteeism cost, n=157¢

Indirect cost, n=151°¢

41 (19.4)
72 (34.1)
62 (29.4)
36 (17.1)
4671.0+5849.2

17.6+8.9
85 (40.3)
126 (59.7)
13.1+6.6
68 (32.2)
143 (67.8)
9.9+5.6
122 (57.8)
89 (42.2)
8.2+4.5
127 (60.2)
84 (39.8)

45.1+29.5
13.5+25.9
489+31.1
47.7+£28.9

1564.1+1077.3
440.8+832.8
1688.0+1115.7

QOL (HUI3) 0.461+0.247
Vision 0.912+0.142
Hearing 0.928 +0.196
Speech 0.787+0.227
Ambulation 0.995+0.028
Dexterity 0.993+0.048
Emotion 0.637+0.337
Cognition 0.640+0.277
Pain 0.775+0.247

Medical resource use (previous 3 months)

Number of hospital visits for bipolar disorder 4.0£3.2
Number of all hospitalizations 0.1+0.5
(Continues)
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TABLE1l | (Continued)

Total population (N=211)

Duration of all hospitalizations in hospitalized participants, days (n=89) 14.4+12.7
Number of hospitalizations for bipolar disorder 0.0+0.3
Duration of hospitalizations for bipolar disorder in hospitalized participants, days (n=3%) 14.0£19.9

Note: Data are presented as n (%) or mean +standard deviation.

Abbreviations: AIS, Athens Insomnia Scale; COBRA, cognitive complaints in bipolar disorder rating assessment; ESS, epworth sleepiness scale; HUI3, health utilities
index mark 3; PHQ-9, patient health questionnaire-9; QOL, quality of life; WPAI-GH, work productivity and activity impairment: general health.

2Excludes outliers due to input error (n=1).

Excludes nonrespondents due to system malfunction (n=51).

“Excludes respondents who did not want to answer gender (n=2).

dExcludes outliers due to input error (n=1).

(N=211)
(A) Cognitive impairment (COBRA) and (B) Cognitive impairment (COBRA) and (C) Depressive symptoms (PHQ-9) and
Depressive symptoms (PHQ-9) sleep disturbance (insomnia) (AIS) sleep disturbance (insomnia) (AIS)
r=0.595 (p <0.001) r=0.481 (p <0.001) r=0.719 (p <0.001)
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FIGURE2 | Correlations between cognitive impairment and depression (A), cognitive impairment and sleep disturbance (B), and depression and
sleep disturbance (C). AIS, Athens Insomnia Scale; COBRA, Cognitive Complaints in Bipolar Disorder Rating Assessment; PHQ-9, Patient Health
Questionnaire-9; r, Pearson's correlation coefficient.

(N = 153)
(A) Cognitive impairment (COBRA) (B) Depressive symptoms (PHQ-9) (C) Sleep disturbance (insomnia) (AIS)
r=0.474 (p <0.001) r=0.577 (p <0.001) r=0.547 (p <0.001)
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FIGURE 3 | Correlations between cognitive impairment (A), depression (B), and sleep disturbance (C) with work productivity (presenteeism).
AIS, Athens Insomnia Scale; COBRA, Cognitive Complaints in Bipolar Disorder Rating Assessment; PHQ-9, Patient Health Questionnaire-9; r,
Pearson's correlation coefficient; WPAI-GH, Work Productivity and Activity Impairment: General Health.
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TABLE 2 | Multiple regression analysis: Work productivity (presenteeism).
R%2=0.413

Explanatory variable Regression coefficient 95% CI 4
Cognitive impairment (COBRA)

Absence [ref]/presence 6.72 —3.06, 16.49 0.177
Depressive symptoms (PHQ-9)

Absence [ref]/presence 22.98 11.60, 34.35 <0.001
Sleep disturbance (somnolence) (ESS)

Absence [ref]/presence 0.30 —8.71,9.31 0.947
Sleep disturbance (insomnia) (AIS)

Absence [ref]/presence 5.97 —-5.10, 17.04 0.288
Sex

Male [ref]/female -9.14 —17.85, —0.43 0.040

Age -0.33 —0.85,0.20 0.219

Duration of disease —-0.44 —1.13,0.24 0.202
Comorbidity

Absence [ref]/presence 2.47 —6.15,11.08 0.572
Marital status

Unmarried [ref]/married —0.04 —8.94, 8.86 0.993
Smoking history

Never smoker [ref]/current smoker 6.53 —2.88,15.95 0.172

Never smoker [ref]/prior smoker 4.89 —8.21,17.99 0.462
Eating habits

Regular [ref]/irregular 5.33 —3.16, 13.82 0.217

Abbreviations: AIS, Athens Insomnia Scale; CI, confidence interval; COBRA, Cognitive Complaints in Bipolar Disorder Rating Assessment; ESS, Epworth Sleepiness
Scale; PHQ-9, Patient Health Questionnaire-9; R?, coefficient of determination; ref, reference.

(A) Cognitive impairment (COBRA)
r=-0.653 (p <0.001)

QOL (HUI3) utility value

COBRA Total score

FIGURE 4 |

QOL (HUI3) utility value

(B) Depressive symptoms (PHQ-9)
r=-0.699 (p <0.001)
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. 00. .:... : " .
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.’o':’;: .:.o
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(N = 211)

(C) Sleep disturbance (insomnia) (AIS)
r=-0.559 (p <0.001)
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Correlations between cognitive impairment (A), depression (B), and sleep disturbance (C) with QOL. AIS, Athens Insomnia Scale;

COBRA, Cognitive Complaints in Bipolar Disorder Rating Assessment; HUI3, Health Utilities Index Mark 3; PHQ-9, Patient Health Questionnaire-9;

r, Pearson's correlation coefficient; QOL, quality of life.

8 of 12

Neuropsychopharmacology Reports, 2025



TABLE 3 | Multiple regression analysis: QOL (HUI3).

R?=0.593
Explanatory variable Regression coefficient 95% CI p
Cognitive impairment (COBRA)

Absence [ref]/presence -0.12 —0.19, —0.05 <0.001
Depressive symptoms (PHQ-9)

Absence [ref]/presence -0.12 —-0.21, -0.03 0.010
Sleep disturbance (somnolence) (ESS)

Absence [ref]/presence 0.02 —0.05,0.08 0.552
Sleep disturbance (insomnia) (AIS)

Absence [ref]/presence —-0.16 —0.24, —0.08 <0.001
Sex

Male [ref]/female 0.09 0.03,0.16 0.004

Age —0.00 —0.00, 0.00 0.701

Duration of disease —-0.00 —0.01, 0.00 0.600
Comorbidity

Absence [ref]/presence —0.04 —0.10, 0.03 0.262
Marital status

Unmarried [ref]/married 0.00 —0.06,0.07 0.923
Smoking history

Never smoker [ref]/current smoker —-0.02 —-0.09, 0.05 0.605

Never smoker [ref]/prior smoker —0.01 —0.10, 0.09 0.898
Eating habits

Regular [ref]/irregular —-0.03 —0.09, 0.03 0.376

Work productivity (WPAI-GH); presenteeism —0.00 —0.00, 0.00 0.093

Work productivity (WPAI-GH); absenteeism —-0.00 —0.00, 0.00 0.233

Abbreviations: AIS, athens insomnia scale; CI, confidence interval; COBRA, cognitive complaints in bipolar disorder rating assessment; ESS, epworth sleepiness
scale; HUI3, health utilities index mark 3; PHQ-9, patient health questionnaire-9; QOL, quality of life; R?, coefficient of determination; ref, reference; WPAI-GH, work

productivity and activity impairment: general health.

work productivity in patients with bipolar disorder undergoing
treatment at an institution while working. This analysis demon-
strated that depressive symptoms had a major effect on work
productivity among working participants with bipolar disorder.
This finding is consistent with previous reports that reduced
work productivity is associated with increased depressive symp-
toms among patients with depression [40] and bipolar disorder
[7] in National Health and Wellness Survey patient databases. A
previous cross-sectional study reported that both cognitive im-
pairment and depressive symptoms affected work productivity
in general adult workers in Japan, even though the PHQ-9 score
(4.2) in that study was relatively low [24]. Although the present
analysis included employed participants with bipolar disorder,
the mean PHQ-9 score was 13.1, and 67.8% of participants had
a score above the cutoff indicating the presence of depressive
symptoms, suggesting that many participants had residual
symptoms of depression. The planned longitudinal analysis will
evaluate the relationship between each symptom and work pro-
ductivity loss in a subgroup of participants with milder depres-
sive symptoms.

Previous studies have reported that occupational skills and
unemployment, but not work productivity loss, are associated
with cognitive impairment and sleep disturbances in patients
with bipolar disorder [17, 41]. Given the observed correlation
between depressive symptoms and other symptoms such as
cognitive impairment and insomnia, we performed several ex-
ploratory analyses in two subpopulations of participants with-
out severe (PHQ-9<19) or without moderately severe or severe
(PHQ-9<14) depressive symptoms. The multiple regression
analysis showed that symptoms of cognitive impairment and
insomnia affected work productivity in participants without se-
vere depressive symptoms (PHQ-9 <19). In participants without
moderately severe or severe depressive symptoms (PHQ-9 <14),
symptoms of insomnia affected work productivity. This suggests
that insomnia and cognitive impairment may be factors in the
decline of work productivity in some patients with bipolar dis-
order, especially those with mild or moderate bipolar disorder.
When considering the productivity of working patients with
bipolar disorder, the main goal of treatment is to improve core
depressive symptoms; however, it may be necessary to consider
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whether insomnia and cognitive impairment should also be
treated.

In this analysis, 59.7% and 67.8% of participants had cognitive
impairment or depression, respectively. Furthermore, the mean
COBRA and PHQ-9 scores for the total population exceeded
those cutoffs (17.6 and 13.1, respectively). The severity of cog-
nitive impairment and depressive symptoms was higher in this
study than in previous studies. For example, a study assessing
work productivity loss by severity of bipolar symptoms reported
that, of patients who were employed, 30% had experienced a full
episode of depressive symptoms [42]. Another study assessing
occupational skills in working patients with bipolar disorder re-
ported a mean baseline PHQ-9 score of 10.6 [17]. Furthermore,
patients with bipolar disorder who were in remission had
COBRA scores ranging from 13.7 to 16.7 [23, 26]. Considering
the correlation between depressive symptoms and cognitive im-
pairment, it is likely that participants in this analysis had some
residual symptoms of cognitive impairment and depression.
Some patients have a strong desire or need to remain employed
following treatment despite experiencing residual depression
and cognitive dysfunction, highlighting the importance of
symptom control to prevent the need for sick leave upon return
to work. The association between sick leave and return-to-work
events will be investigated in the 48-week longitudinal analysis.

The results of this interim analysis suggest that when consid-
ering work productivity loss in patients with bipolar disorder
who are working despite having residual symptoms, the most
important treatment goal is to improve the core symptoms of bi-
polar disorder. However, it is also important to focus on other
symptoms such as cognitive impairment and insomnia, as ap-
propriate for each individual patient.

Depressive symptoms, insomnia, and cognitive impairment af-
fected QOL in this analysis. Patients with bipolar disorder have
impaired QOL, and those who have most recently experienced a
depressive phase show the greatest reduction in QOL [43]. It has
been reported that QOL decreases are greater with increasing
severity of depressive symptoms [7, 40, 44]. Furthermore, pa-
tients with bipolar disorder who experience sleep disturbances,
including insomnia, have a lower QOL than those without sleep
problems [45], and insomnia and somnolence are correlated with
QOL in these patients [46]. Cognitive impairment has also been
reported to correlate with QOL in patients with bipolar disorder
[21]. Our findings from the multiple regression analysis strongly
support previous findings on the effects of depressive symptoms,
insomnia, and cognitive impairment on QOL (HUI3). It is possi-
ble that the effect of each of these symptoms on QOL may be re-
sponsible for the reduced QOL that is observed in patients with
bipolar disorder, who reportedly have lower QOL than the gen-
eral population [7]. These findings highlight the importance of
improving or controlling depressive symptoms, insomnia, and
cognitive impairment to improve QOL in patients with bipolar
disorder.

This study had several limitations that should be considered
when interpreting the results. The eligibility criteria limited the
study population, and it is possible that selection bias occurred as
those who chose to participate may have been more interested in
their disease than those who declined. Thus, the generalizability

of these findings is limited. Because this was a cross-sectional
analysis, causal relationships could not be ascertained. However,
causal relationships (cognitive impairment and work produc-
tivity loss) will be examined in the longitudinal analysis. The
baseline participant background data may be confounding be-
cause of residual symptoms of cognitive impairment, depressive
symptoms, and insomnia. However, the 48-week study period
permits longitudinal analysis, including subgroup analysis of
participants with fewer residual symptoms and a comparison
of work productivity loss between participants with and with-
out cognitive impairment, taking into account this potential
confounding. The survey items for each symptom were based
on self-administered rating scales; thus, the findings should be
interpreted with caution as the symptom scores were not ob-
jectively evaluated by physicians and raters. Given the lack of a
Japanese version of the self-administered rating scale for manic
symptoms, a core symptom of bipolar disorder, these symptoms
could not be evaluated in this study. The possibility that manic
symptoms may have affected work productivity and QOL cannot
be ruled out. Finally, although ongoing pharmacotherapy (e.g.,
antipsychotics, benzodiazepines, mood stabilizers), subclassifi-
cation of bipolar disorder (i.e., type 1 vs. 2), and comorbid neu-
rodevelopmental disorders such as attention deficit hyperactivity
disorder are potentially important confounding factors influenc-
ing cognitive impairment, these data were not available.

5 | Conclusion

In this interim analysis, depressive symptoms, a core feature of
bipolar disorder, were associated with lower work productivity
at baseline in the study population, which included patients
with severe depressive symptoms. In a subset of participants
that excluded those with moderately severe or severe depressive
symptoms, insomnia affected work productivity. In a subset of
participants that excluded those with severe depressive symp-
toms, both insomnia and cognitive impairment affected work
productivity. Depressive symptoms, cognitive impairment, and
insomnia were associated with reduced QOL. Longitudinal anal-
ysis is needed to clarify in more detail whether improvements in
cognitive impairment, depressive symptoms, and insomnia are
associated with improvement in work productivity loss.

Author Contributions

All authors contributed to the conception or design of this study, the
interpretation of data, and the drafting of the manuscript, and have read
and approved the final manuscript.

Acknowledgments

The authors thank Koji Kasahara of Mebix Inc. for analyzing the survey
results, QLife Inc. for conducting the surveys, and Sarah Bubeck, PhD,
of Edanz (www.edanz.com), for providing medical writing support,
which was funded by the Sumitomo Pharma Co. Ltd. in accordance
with Good Publication Practice (GPP) 2022 guidelines (https://www.
ismpp.org/gpp-2022).

Ethics Statement

The study was approved by the University of the Ryukyus Ethics Review
Committee for Life Science and Medical Research Involving Human

10 of 12

Neuropsychopharmacology Reports, 2025


http://www.edanz.com
https://www.ismpp.org/gpp-2022
https://www.ismpp.org/gpp-2022

Subjects. This research complies with the Declaration of Helsinki and
the Ethical Guidelines for Life Sciences and Medical Research Involving
Human Subjects.

Consent

All participants provided electronic informed consent.

Conflicts of Interest

Y.T. has received lecture fees from the Takeda Pharmaceutical Co.
Ltd. Sumitomo Pharma Co. Ltd. Otsuka Pharmaceutical Co. Ltd.
Mochida Pharmaceutical Co. Ltd. Lundbeck Japan K.K., Viatris Inc.
Nobelpharma Co. Ltd. Meiji Seika Pharma Co. Ltd. Kyowa Kirin Co.
Ltd. Eisai Co. Ltd. MSD K.K., and Yoshitomiyakuhin Corp.; and re-
search funding from Otsuka Pharmaceutical Co. Ltd. Meiji Seika
Pharma Co. Ltd. MSD K.K., and Eisai Co. Ltd. outside the submitted
work. A.S. had no competing interests. T.N. and H.M. are full-time em-
ployees of Sumitomo Pharma Co. Ltd.

Data Availability Statement

The data from this study have not been made publicly available be-
cause the disclosure of individual data was not specified in the study
protocol, and consent for public data sharing was not obtained from the
participants.

References

1. R. S. MclIntyre, M. Berk, E. Brietzke, et al., “Bipolar Disorders,” Lan-
cet 396, no. 10265 (2020): 1841-1856.

2. R. M. Hirschfeld, J. R. Calabrese, M. A. Frye, et al., “Defining the
Clinical Course of Bipolar Disorder: Response, Remission, Relapse,
Recurrence, and Roughening,” Psychopharmacology Bulletin 40, no. 3
(2007): 7-14.

3. A. Jain and P. Mitra, Bipolar Disorder (StatPearls [Internet], 2023),
https://www.ncbi.nlm.nih.gov/books/NBK558998/.

4. World Health Organization, “ICD-11 for Mortality and Morbidity Sta-
tistics (ICD-11 MMS) 2018 Version,” accessed Julyl18, 2024, https://icd.
who.int/browsel1l/l-m/en#/http%3a%2{%2fid.who.int%2ficd%2fentity %
2f613065957.

5. H. Ishikawa, N. Kawakami, R. C. Kessler, and World Mental Health
Japan Survey Collaborators, “Lifetime and 12-Month Prevalence, Se-
verity and Unmet Need for Treatment of Common Mental Disorders in
Japan: Results From the Final Dataset of World Mental Health Japan
Survey,” Epidemiology and Psychiatric Sciences 25, no. 3 (2016): 217-229.

6. H. Ishikawa, H. Tachimori, T. Takeshima, et al., “Prevalence, Treat-
ment, and the Correlates of Common Mental Disorders in the Mid
2010's in Japan: The Results of the World Mental Health Japan 2nd Sur-
vey,” Journal of Affective Disorders 241 (2018): 554-562.

7. T. Kato, K. Baba, W. Guo, Y. Chen, and T. Nosaka, “Impact of Bipolar
Disorder on Health-Related Quality of Life and Work Productivity: Es-
timates From the National Health and Wellness Survey in Japan,” Jour-
nal of Affective Disorders 295 (2021): 203-214.

8. L. L. Judd, H. S. Akiskal, P. J. Schettler, et al., “The Long-Term Nat-
ural History of the Weekly Symptomatic Status of Bipolar I Disorder,”
Archives of General Psychiatry 59, no. 6 (2002): 530-537.

9.L. L. Judd, H. S. Akiskal, P. J. Schettler, et al., “A Prospective Inves-
tigation of the Natural History of the Long-Term Weekly Symptomatic
Status of Bipolar II Disorder,” Archives of General Psychiatry 60, no. 3
(2003): 261-269.

10. B. Pavlova, R. H. Perlis, M. Alda, and R. Uher, “Lifetime Prevalence of
Anxiety Disorders in People With Bipolar Disorder: A Systematic Review
and Meta-Analysis,” Lancet Psychiatry 2, no. 8 (2015): 710-717.

11. A. G. Harvey, D. A. Schmidt, A. Scarna, C. N. Semler, and G. M.
Goodwin, “Sleep-Related Functioning in Euthymic Patients With Bipo-
lar Disorder, Patients With Insomnia, and Subjects Without Sleep Prob-
lems,” American Journal of Psychiatry 162, no. 1 (2005): 50-57.

12. P. A. Geoffroy, J. Scott, C. Boudebesse, et al., “Sleep in Patients With
Remitted Bipolar Disorders: A Meta-Analysis of Actigraphy Studies,”
Acta Psychiatrica Scandinavica 131, no. 2 (2015): 89-99.

13. A. Martinez-Aran, E. Vieta, M. Reinares, et al., “Cognitive Func-
tion Across Manic or Hypomanic, Depressed, and Euthymic States in
Bipolar Disorder,” American Journal of Psychiatry 161, no. 2 (2004):
262-270.

14.1.J. Torres, V. G. Boudreau, and L. N. Yatham, “Neuropsychological
Functioning in Euthymic Bipolar Disorder: A Meta-Analysis,” Acta Psy-
chiatrica Scandinavica. Supplementum 434 (2007): 17-26.

15. C. A. Depp, B. T. Mausbach, A. L. Harmell, et al., “Meta-Analysis of
the Association Between Cognitive Abilities and Everyday Functioning
in Bipolar Disorder,” Bipolar Disorders 14, no. 3 (2012): 217-226.

16. J. Volkert, J. Kopf, J. Kazmaier, et al., “Evidence for Cognitive Sub-
groups in Bipolar Disorder and the Influence of Subclinical Depression
and Sleep Disturbances,” European Neuropsychopharmacology 25, no.
2(2015): 192-202.

17. L. A. O'Donnell, P. J. Deldin, A. Grogan-Kaylor, et al., “Depression
and Executive Functioning Deficits Predict Poor Occupational Func-
tioning in a Large Longitudinal Sample With Bipolar Disorder,” Journal
of Affective Disorders 215 (2017): 135-142.

18. A. P. Wingo, P. D. Harvey, and R. J. Baldessarini, “Neurocognitive
Impairment in Bipolar Disorder Patients: Functional Implications,” Bi-
polar Disorders 11, no. 2 (2009): 113-125.

19. C. M. Bonnin, A. Martinez-Aran, C. Torrent, et al., “Clinical and
Neurocognitive Predictors of Functional Outcome in Bipolar Euthymic
Patients: A Long-Term, Follow-Up Study,” Journal of Affective Disorders
121, no. 1-2 (2010): 156-160.

20.1. J. Torres, C. M. DeFreitas, V. G. DeFreitas, et al., “Relationship
Between Cognitive Functioning and 6-Month Clinical and Functional
Outcome in Patients With First Manic Episode Bipolar I Disorder,” Psy-
chological Medicine 41, no. 5 (2011): 971-982.

21.S. Brissos, V. V. Dias, and F. Kapczinski, “Cognitive Performance
and Quality of Life in Bipolar Disorder,” Canadian Journal of Psychiatry
53, n0. 8 (2008): 517-524.

22. C. M. Bonnin, J. Sdnchez-Moreno, A. Martinez-Aran, et al., “Sub-
threshold Symptoms in Bipolar Disorder: Impact on Neurocognition,
Quality of Life and Disability,” Journal of Affective Disorders 136, no. 3
(2012): 650-659.

23. K. Toyoshima, Y. Kako, A. Toyomaki, et al., “Associations Between
Cognitive Impairment and Quality of Life in Euthymic Bipolar Pa-
tients,” Psychiatry Research 271 (2019): 510-515.

24. K. Toyoshima, T. Inoue, A. Shimura, et al., “Associations Between
the Depressive Symptoms, Subjective Cognitive Function, and Presen-
teeism of Japanese Adult Workers: A Cross-Sectional Survey Study,”
BioPsychoSocial Medicine 14 (2020): 10.

25. K. Toyoshima, Y. Fujii, N. Mitsui, et al., “Validity and Reliability
of the Cognitive Complaints in Bipolar Disorder Rating Assessment
(COBRA) in Japanese Patients With Bipolar Disorder,” Psychiatry Re-
search 254 (2017): 85-89.

26. A. R. Rosa, C. Mercadé, J. Sanchez-Moreno, et al., “Validity and Reli-
ability of a Rating Scale on Subjective Cognitive Deficits in Bipolar Dis-
order (COBRA),” Journal of Affective Disorders 150, no. 1 (2013): 29-36.

27.M. C. Reilly, K. L. Gooch, R. L. Wong, H. Kupper, and D. van der
Heijde, “Validity, Reliability and Responsiveness of the Work Productiv-
ity and Activity Impairment Questionnaire in Ankylosing Spondylitis,”
Rheumatology 49, no. 4 (2010): 812-819.

11 of 12


https://www.ncbi.nlm.nih.gov/books/NBK558998/
https://icd.who.int/browse11/l-m/en#/http%3a%2f%2fid.who.int%2ficd%2fentity%2f613065957
https://icd.who.int/browse11/l-m/en#/http%3a%2f%2fid.who.int%2ficd%2fentity%2f613065957
https://icd.who.int/browse11/l-m/en#/http%3a%2f%2fid.who.int%2ficd%2fentity%2f613065957

28. Margaret Reilly Associates, Inc, “Work Productivity and Activ-
ity Impairment: General Health (WPAI-GH), Japanese Version 2.2,”,
http://www.reillyassociates.net/ WPAI-GH_v2.2-Japanese-Japan.doc.

29. S. Noto, T. Shiroiwa, M. Kobayashi, T. Murata, S. Ikeda, and T. Fukuda,
“Development of a Multiplicative, Multi-Attribute Utility Function and
Eight Single-Attribute Utility Functions for the Health Utilities Index
Mark 3 in Japan,” Journal of Patient-Reported Outcomes 4, no. 1 (2020): 23.

30. D. Feeny, W. Furlong, G. W. Torrance, et al., “Multiattribute and
Single-Attribute Utility Functions for the Health Utilities Index Mark 3
System,” Medical Care 40, no. 2 (2002): 113-128.

31. K. Muramatsu, H. Miyaoka, K. Kamijima, et al., “Performance of the
Japanese Version of the Patient Health Questionnaire-9 (J-PHQ-9) for De-
pression in Primary Care,” General Hospital Psychiatry 52 (2018): 64-69.

32. K. Kroenke, R. L. Spitzer, and J. B. Williams, “The PHQ-9: Valid-
ity of a Brief Depression Severity Measure,” Journal of General Internal
Medicine 16, no. 9 (2001): 606-613.

33. M. Takegami, Y. Suzukamo, T. Wakita, et al., “Development of a Jap-
anese Version of the Epworth Sleepiness Scale (JESS) Based on Item
Response Theory,” Sleep Medicine 10, no. 5 (2009): 556-565.

34. M. W. Johns, “A New Method for Measuring Daytime Sleepiness:
The Epworth Sleepiness Scale,” Sleep 14, no. 6 (1991): 540-545.

35.1. Okajima, S. Nakajima, M. Kobayashi, and Y. Inoue, “Development
and Validation of the Japanese Version of the Athens Insomnia Scale,”
Psychiatry and Clinical Neurosciences 67, no. 6 (2013): 420-425.

36. C. R. Soldatos, D. G. Dikeos, and T. J. Paparrigopoulos, “Athens In-
somnia Scale: Validation of an Instrument Based on ICD-10 Criteria,”
Journal of Psychosomatic Research 48, no. 6 (2000): 555-560.

37. K. W. Miskowiak, K. E. Burdick, A. Martinez-Aran, et al., “Meth-
odological Recommendations for Cognition Trials in Bipolar Disorder
by the International Society for Bipolar Disorders Targeting Cognition
Task Force,” Bipolar Disorders 19, no. 8 (2017): 614-626.

38. A. S. Moriarty, S. Gilbody, D. McMillan, and L. Manea, “Screen-
ing and Case Finding for Major Depressive Disorder Using the Patient
Health Questionnaire (PHQ-9): A Meta-Analysis,” General Hospital
Psychiatry 37, no. 6 (2015): 567-576.

39. Ministry of Health, Labour and Welfare, “Wage Structure in the
Basic Survey on Wage Structure, 2022 Edition,” (2023), https://www.
mhlw.go. jp/toukei/itiran/roudou/chingin/kouzou/z2022/d1/13.pdf.

40. S. Jain, S. Gupta, V. W. Li, E. Suthoff, and A. Arnaud, “Humanistic
and Economic Burden Associated With Depression in the United States:
A Cross-Sectional Survey Analysis,” BMC Psychiatry 22, no. 1 (2022):
542.

41. E. M. Boland, J. P. Stange, A. Molz Adams, et al., “Associations Be-
tween Sleep Disturbance, Cognitive Functioning and Work Disability in
Bipolar Disorder,” Psychiatry Research 230, no. 2 (2015): 567-574.

42.G. E. Simon, E. J. Ludman, J. Uniitzer, B. H. Operskalski, and M. S.
Bauer, “Severity of Mood Symptoms and Work Productivity in People
Treated for Bipolar Disorder,” Bipolar Disorders 10, no. 6 (2008): 718-725.

43.E. E. Michalak, L. N. Yatham, and R. W. Lam, “Quality of Life in
Bipolar Disorder: A Review of the Literature,” Health and Quality of Life
Outcomes 3 (2005): 72.

44. L. Gutiérrez-Rojas, M. Gurpegui, J. L. Ayuso-Mateos, J. A. Gutiérrez-
Ariza, M. Ruiz-Veguilla, and D. Jurado, “Quality of Life in Bipolar
Disorder Patients: A Comparison With a General Population Sample,”
Bipolar Disorders 10, no. 5 (2008): 625-634.

45.]. Gruber, A. G. Harvey, P. W. Wang, et al., “Sleep Functioning in Re-
lation to Mood, Function, and Quality of Life at Entry to the Systematic
Treatment Enhancement Program for Bipolar Disorder (STEP-BD),”
Journal of Affective Disorders 114, no. 1-3 (2009): 41-49.

46. F. Jermann, N. Perroud, S. Favre, J. M. Aubry, and H. Richard-
Lepouriel, “Quality of Life and Subjective Sleep-Related Measures in Bi-
polar Disorder and Major Depressive Disorder,” Quality of Life Research
31, no. 1 (2022): 117-124.

Supporting Information

Additional supporting information can be found online in the
Supporting Information section.

12 of 12

Neuropsychopharmacology Reports, 2025


http://www.reillyassociates.net/WPAI-GH_v2.2-Japanese-Japan.doc
https://www.mhlw.go.jp/toukei/itiran/roudou/chingin/kouzou/z2022/dl/13.pdf
https://www.mhlw.go.jp/toukei/itiran/roudou/chingin/kouzou/z2022/dl/13.pdf

	Associations Between Cognitive Impairment, Depressive Symptoms, and Work Productivity Loss in Patients With Bipolar Disorder: A Cross-Sectional Analysis
	ABSTRACT
	1   |   Introduction
	2   |   Methods
	2.1   |   Study Design and Participants
	2.2   |   Questionnaire Implementation
	2.3   |   Questionnaire Items
	2.4   |   Study Endpoints
	2.5   |   Statistical Analysis

	3   |   Results
	3.1   |   Participant Characteristics
	3.2   |   Correlations Between Symptoms
	3.3   |   Work Productivity Loss
	3.4   |   QOL

	4   |   Discussion
	5   |   Conclusion
	Author Contributions
	Acknowledgments
	Ethics Statement
	Consent
	Conflicts of Interest
	Data Availability Statement
	References


