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Background: Accumulating evidence suggests the presence of cognitive impairment in 
patients with major depressive disorder (MDD), which affects their psychosocial function 
and quality of life (QoL). PERFORM-J (Prospective Epidemiological Research on 
Functioning Outcomes Related to MDD in Japan) is an observational, multicenter study to 
assess longitudinal changes in depressive symptoms, psychomotor speed, subjective cogni-
tive function, and psychosocial function.
Methods: Five hundred and eighteen Japanese outpatients with MDD initiating new anti-
depressant monotherapy (first-line or switch from previous drug) as part of their routine 
medical care participated in this study. Assessments at baseline and over the 6-month 
observation period included physician-rated depression severity (Montgomery–Åsberg 
Depression Rating Scale), psychomotor speed (Digit Symbol Substitution Test; DSST), 
subjective cognition (Perceived Deficits Questionnaire–Depression), psychosocial function 
(Sheehan Disability Scale), and QoL (EuroQol-5 Dimension-5 Level).
Results: Antidepressant treatment for 6 months improved depressive symptoms and subjective 
cognitive impairment (cognitive complaints), whereas psychomotor speed remained impaired 
(ie, DSST total score was >1 standard deviation below the norm) in 35.6% of patients at 6 
months. Impairment of subjective cognition, but not psychomotor speed at month 2 was 
associated with poor psychosocial function and QoL at 6 months. There was a trend for higher 
relapse rates at 6 months in patients with greater subjective cognitive impairment at 2 months.
Conclusion: These findings highlight the importance of evaluating cognitive difficulties to 
predict long-term outcomes in patients with MDD. Early intervention for cognitive com-
plaints may decrease the relapse rate, which warrants further study.
Keywords: cognition, depression, functional outcome, quality of life, Japan

Introduction
Major depressive disorder (MDD) is a common psychiatric condition with debili-
tating consequences for patients; the estimated 12-month prevalence of MDD in 
Japan is 2.2%.1,2 Patients with MDD characteristically experience depressed mood 
and/or lack of interest or enjoyment, in addition to other symptoms, such as changes 
in appetite, sleep patterns, and energy levels; difficulty thinking, concentrating, and 

Correspondence: Tomiki Sumiyoshi  
Department of Preventive Intervention for 
Psychiatric Disorders, National Institute of 
Mental Health, National Center of 
Neurology and Psychiatry, 4-1-1 
Ogawahigashi, Kodaira, Tokyo, 187-8551, 
Japan  
Tel +81 42 341 2711  
Fax +81 42 346 3569  
Email sumiyot@ncnp.go.jp

submit your manuscript | www.dovepress.com Neuropsychiatric Disease and Treatment 2021:17 945–955                                                 945

http://doi.org/10.2147/NDT.S288108 

DovePress © 2021 Sumiyoshi et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/ 
terms.php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing 

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. 
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Neuropsychiatric Disease and Treatment                                              Dovepress
open access to scientific and medical research

Open Access Full Text Article

N
eu

ro
ps

yc
hi

at
ric

 D
is

ea
se

 a
nd

 T
re

at
m

en
t d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://orcid.org/0000-0001-8962-6250
mailto:sumiyot@ncnp.go.jp
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com


making decisions.3 Some patients rarely or never experi-
ence remission, whereas others may have extended periods 
between episodes.3

During symptomatic episodes and remission phases, 
cognitive domains, including attention, memory processing 
speed, and psychomotor skills are often impaired, affecting 
quality of life (QoL) and psychosocial function in patients 
with MDD.4–7 Evidence also suggests that impaired cogni-
tive function, particularly executive function and, to a lesser 
extent, psychomotor function, predicts treatment outcomes 
in patients with MDD.8 A study conducted in six Asian 
countries reported subjective memory or concentration def-
icits in approximately 70% of outpatients with MDD.9 In 
European patients, the severity of both depressive and cog-
nitive symptoms has been found to be significantly asso-
ciated with impaired health-related QoL.6 Deficits in 
patient-reported functioning may also persist after resolu-
tion of depressive symptoms.10 Thus, there is growing 
interest in the relationship between cognitive function, psy-
chosocial function, and QoL in patients with MDD.

The Prospective Epidemiological Research on 
Functioning Outcomes Related to Major Depressive 
Disorder study (PERFORM) was a 2-year, non- 
interventional study conducted in Europe to evaluate the 
relationship between depressive episodes versus cognitive 
and psychosocial functions in patients with MDD.11 The 
results suggested an association between the severity of 
cognitive impairment, as measured by the 5-item Perceived 
Deficit Questionnaire (PDQ), and social functioning, as mea-
sured by the Sheehan Disability Scale (SDS) and the Work 
Productivity and Activity Impairment (WPAI) questionnaire. 
Results from PERFORM also suggested an association 
between sociodemographic and clinical characteristics ver-
sus the likelihood of remission or subsequent relapse. 
Specifically, residual subjective cognitive impairment, or 
cognitive complaints, in patients who had achieved remission 
at month 2 were found to be associated with an increased risk 
of relapse 4 months later.12 Therefore, further efforts are 
warranted to evaluate the risk of relapse of depressive symp-
toms in patients with MDD who experience persistent cog-
nitive impairment after treatment with antidepressants.

Outside Japan, various studies linking cognitive 
impairment and psychosocial functioning, such as 
PERFORM, have been conducted in patients with 
MDD.4,11,13–15 However, data from these studies cannot 
be generalized to the Japanese population because of dif-
ferences in several factors, including the prevalence and 

characteristics of MDD, and cultural attitudes towards 
it.16,17 For example, the lifetime prevalence of mental 
disorders in Japan is higher in men whereas persistence 
of any mental disorder is greater in women, unlike the 
patterns in Western patients.1 Additionally, the stigma 
associated with psychiatric disorders, such as MDD, may 
limit the access to mental healthcare services in Japan 
compared with other developed countries.1,18

To our knowledge, no studies have explored longitudinal 
changes in cognitive and psychosocial functioning during 
treatment in a sizable number of Japanese patients with 
MDD. Therefore, we conducted the observational, prospec-
tive, multicenter, epidemiological PERFORM-Japan study to 
evaluate the relationship between persistent cognitive impair-
ment and relapse of depressive symptoms in a routine clinical 
setting (PERFORM-J; UMIN Clinical Trials Registry: 
UMIN000024320).19 The study design was modified from 
the original European PERFORM study.11 In PERFORM-J, 
the longitudinal pattern of subjective cognitive function, 
objectively measured psychomotor function, and depressive 
symptoms in Japanese patients with MDD was assessed 
during depressive episodes and after treatment over 6 
months.20 Analysis of baseline data from PERFORM-J 
demonstrated a correlation between the severity of depres-
sive symptoms and impairment of subjective cognition, both 
of which were significantly associated with psychosocial 
function.20 Here we present the results of the longitudinal 
analysis of the 6-month follow-up data collected in the 
PERFORM-J study. Our primary hypothesis was that sub-
jective cognitive impairment (cognitive complaints) would 
deteriorate social function and QoL over time, and increase 
the risk of relapse in patients with MDD.

Methods
Detailed methods for this study have been published 
previously.19 Briefly, from September 2016 to June 2017, 
this observational, prospective, multicenter, epidemiologi-
cal study enrolled outpatients from 48 psychiatric center 
study sites (mainly outpatient clinics) in Japan. The study 
was performed in accordance with the ethical standards 
described in the Declaration of Helsinki and the Japanese 
Ethical Guideline for Clinical Research, as well as all 
other applicable laws and regulations. Ethical review com-
mittees approved the study protocol before commence-
ment of the study. Patients were required to provide 
written informed consent and were free to withdraw from 
the study at any time.
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Study Population
Eligible patients were outpatients aged 18–65 years with 
a recurrent or new diagnosis of MDD (according to the 
Diagnostic and Statistical Manual of Mental Disorders, 4th 
Edition, Text Revision),3 confirmed using the Mini 
International Neuropsychiatric Interview.21 These patients 
had started antidepressant monotherapy, either as a first- 
line treatment or had switched medication, as part of their 
routine medical care.

Study Design
Patients initiated their new antidepressant monotherapy (a selec-
tive serotonin reuptake inhibitor, serotonin–norepinephrine 
reuptake inhibitor, noradrenergic and/or serotonergic antidepres-
sant, or tricyclic or tetracyclic antidepressant) at baseline and 
were then followed during an observation period of 6 months. 
Because this study was conducted under routine medical care, 
augmentation of treatment with other antidepressants and con-
comitant medications during the follow-up period were per-
mitted by clinical judgment of each physician (eg, in case of 
insufficient response to antidepressant or occurrence of adverse 
events).

Assessments
Physician-and patient-reported data were obtained at base-
line and 1, 2 and 6 months after patients began antidepressant 
monotherapy. Physician-rated assessments and patient- 
reported outcomes are summarized in Supplementary Table 
S1. Validated Japanese versions of these assessment tools 
were used for this study. The severity of depressive symp-
toms and psychomotor speed, as an objective cognitive indi-
cator, were assessed using the physician-rated Montgomery– 
Åsberg Depression Rating Scale (MADRS) and Digital 
Symbol Substitution Test (DSST), respectively. Physicians 
rated the 10 items of the MADRS on a scale of 0 to 6 to give 
a total score between 0 and 60, with lower scores signifying 
less severe depressive symptoms. In the DSST, patients were 
required to substitute 133 digits with a simple symbol within 
120 seconds, and the number of correctly placed symbols 
was counted, giving a total score ranging from 0 to 133, with 
higher scores indicating better performance. The DSST was 
not performed at the 1-month study visit.

Subjective (patient-reported) cognition, social function, 
and QoL were evaluated using self-assessment question-
naires (PDQ–Depression [PDQ-D], SDS, WPAI, and 
EuroQol-5 Dimension-5 Level [EQ-5D-5L]). Patients 
reported on the 20 items of the PDQ-D, which cover four 

domains (attention, retrospective memory, prospective mem-
ory and planning/organization), each of which contains five 
items, over the past 7 days on a scale of 0 (never) to 4 (very 
often), resulting in a total score of 0 to 80, where lower values 
correspond to fewer cognitive complaints. In the SDS, 
patients reported the severity of impairment across three 
domains (work, social life, and family life/home responsibil-
ities) over the previous 7 days on a scale of 0 to 10, resulting 
in a total score of 0 (unimpaired) to 30 (highly impaired). In 
terms of WPAI, patients reported on work time missed 
(absenteeism), impairment while working (presenteeism), 
overall work impairment and general activity impairment 
because of symptoms over the past 7 days. Patients also 
completed the EQ-5D-5L, which comprises five items 
(mobility, self-care, usual activities, pain/discomfort and 
depression/anxiety), yielding a utility score ranging from 0 
to the best possible score of 1, and a visual analog scale 
ranging from 0 to 100 (best overall health state).

Study Objectives
The primary study objective was to evaluate longitudinal 
changes in subjective cognitive function, psychomotor speed 
and depressive symptoms in patients with MDD over the 
course of 6 months, after the start of antidepressant treatment. 
This was assessed by determining changes from baseline in 
PDQ-D, DSST, and MADRS scores at each time point. 
Secondary objectives included evaluating multiple measures 
to determine the degree of cognitive impairment and depres-
sive symptoms, and assessing the association between cogni-
tive impairment and psychosocial function over the 6-month 
observation period. Evaluation of whether cognitive impair-
ment provides a risk factor for relapse at 6 months was an 
exploratory objective. Remission was defined as a MADRS 
score at follow-up visit ≤10 points. Relapse was defined as 
a MADRS score of 22 or more at 6 months in patients who had 
achieved remission at an earlier visit (at 1 or 2 months).

Statistical Analysis
A sample size of 500 patients was estimated to ensure 
acceptable precision of the mean change from baseline in 
DSST scores at month 6. Based on two previous clinical 
studies which investigated the effect of vortioxetine on 
cognitive function in MDD,22,23 assuming a standard devia-
tion of 8.1 and a withdrawal rate of 25% at month 6, 500 
enrolled patients will ensure a value of 0.82 for the half- 
width of the two-sided 95% confidence interval for the 
change in DSST score from baseline to month 6. Analyses 
were conducted for patients who completed the DSST 
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assessment at baseline. Total scores for MADRS and DSST 
were classified as described previously.20 When categoriz-
ing DSST total scores, the norm (normative score) was 
determined according to values adjusted for age using data 
from the general Japanese population in relation to the 
standardized Japanese version of the DSST.24 PDQ-D 
total scores were classified into four categories by quartiles 
at 2 months.

A mixed-effects model for repeated measurements was 
used to assess longitudinal changes in DSST, PDQ-D, and 
MADRS score using visit as a fixed factor, each score at 
baseline as a continuous covariate, and interaction between 
each score at baseline and at each visit. Analysis of variance 
(ANOVA) was used to assess the association between cogni-
tive function (DSST or PDQ-D) at 2 months (covariate) versus 
psychosocial function (SDS or WPAI) or QoL (EQ-5D-5L) at 
6 months (dependent variable). Other covariates included age 
(≤40 years/≥41 years), sex (female/male), educational level 
(up to and including junior college graduate level/university 
degree or higher), duration of the current depressive episode 
(<8 weeks/≥8 weeks), concomitant mental disorders (no/yes), 

comorbid somatic conditions (no/yes), chronic pain (no/yes), 
and MADRS categories (0–19/20–34/35–60). Multivariate 
logistic regression analysis was performed to assess relapse 
at 6 months according to DSST and PDQ-D scores at 2 months 
as indices of cognitive function. Factors listed above were also 
used as covariates.

Results
Patient Demographics
Overall, 523 patients were enrolled and provided informed 
consent. Five patients were excluded from the analysis; four 
due to prescription of antipsychotics or mood stabilizers at the 
baseline visit, and one due to a missing baseline DSST assess-
ment. Mean age in the analysis population (n=518) was 37.3 
years; 55.6% of patients were female (Table 1).20 Most patients 
(84.4%) were in paid employment or were self-employed; 
88.3% of these patients were working full time (defined as 
more than 32 hours per week). At study entry, 59.8% of 
patients were experiencing their first episode of MDD. Of the 
208 patients with MDD in relapse, 39 (18.8%) had experienced 

Table 1 Baseline Demographics and Clinical Characteristics

Total (N=518)

Age, years Mean (SD) 37.3 (11.2)

Sex, n (%) Female 288 (55.6)

Education status, n (%) University degree or higher 250 (48.3)
Up to and including junior college graduate level 268 (51.7)

Employment status, n (%) Employed/self-employed 437 (84.4)
Full-time 386 (88.3)a

Part-time 51 (11.7)a

Other (unemployed, student, etc.) 81 (15.6)

History of MDD episodes, n (%) First episode 310 (59.8)
Relapse 208 (40.2)

If relapsed, onset time of previous depressive episode, n (%) Within the last 12 months 39 (18.8)b

Earlier in life 169 (81.3)b

Time since onset of current depressive episode, n (%) <8 weeks 170 (32.8)
≥8 weeks 348 (67.2)

Antidepressant prescribed at baseline, n (%) Tricyclic 31 (6.0)

SSRI 209 (40.3)

SNRI 174 (33.6)
NaSSA 61 (11.8)

Other 43 (8.3)

Notes: aDenominator is 437 patients in paid employment or self-employed. Full-time was defined as working more than 32 hours per week. bDenominator is 208 patients with 
relapsed MDD. Adapted from J Affect Disord, Vol 258, Sumiyoshi T, Watanabe K, Noto S, et al. “Relationship of cognitive impairment with psychosocial function and relapse of 
depressive symptoms in patients with major depressive disorder: Analysis of longitudinal data from PERFORM-J”, 172–178, Copyright (2019), with permission from Elsevier.20 

Abbreviations: MDD, major depressive disorder; NaSSA, noradrenergic and specific serotonergic antidepressant; SD, standard deviation; SNRI, serotonin–norepinephrine 
reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor.
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their last depressive episode within the preceding year. The 
antidepressants most commonly prescribed at baseline were 
selective serotonin reuptake inhibitors (40.3%) and serotonin– 
norepinephrine reuptake inhibitors (33.6%).20 A total of 337 
patients completed the 6-month observation period.

Changes in Depressive Symptoms and 
Cognitive Function
Mean (standard deviation [SD]) baseline MADRS total 
score, DSST total score, and PDQ-D total score were 
27.0 (8.8), 72.4 (19.2), and 32.2 (15.8), respectively.20 

All three measures showed improvements from baseline 
over the 6-month observation period after initiation of 
antidepressant administration (Table 2).

The proportion of patients with a MADRS total score of 
≥20 (indicating at least moderate depressive symptoms) was 
78.6% at baseline, 40.8% at 1 month, 31.1% at 2 months, and 
18.4% at 6 months (Figure 1). Similarly, the proportion of 
patients with a DSST total score of 1 SD or more below norm 
decreased from 53.3% at baseline to 39.5% at 2 months and 
35.6% at 6 months. Median PDQ-D total scores also 
decreased from baseline at 1, 2, and 6 months, representing 
a reduction in cognitive complaints.

Table 2 Changes from Baseline in MADRS, DSST, and PDQ-D Scores Over 6 Months

n Adjusted Mean Changes from Baseline (95% CI)

MADRS total score (lower values indicate less severe depressive symptoms)a

1 month 407 –8.41 (–9.20, –7.62)

2 months 395 –12.00 (–12.89, –11.10)

6 months 337 –16.05 (–16.99, –15.12)

DSST total score (higher values indicate better cognitive function)b

2 months 392 6.30 (5.10, 7.50)

6 months 334 8.15 (6.63, 9.68)

PDQ-D total score (lower values indicate better cognitive function)c

1 month 396 –6.78 (–7.77, –5.79)
2 months 384 –9.06 (–10.22, –7.90)

6 months 330 –11.99 (–13.37, –10.61)

Notes: aMean MADRS total score was 27.0 at baseline. bMean DSST total score was 72.4 at baseline. cMean PDQ-D total score was 32.2 at baseline. 
Abbreviations: CI, confidence interval; DSST, Digital Symbol Substitution Test; MADRS, Montgomery–Åsberg Depression Rating Scale; PDQ-D, Patient Deficit Questionnaire–Depression.

Figure 1 Distributions of MADRS,34 DSST,24 and PDQ-D scores at baseline, and at 1, 2, and 6 months. 
Abbreviations: DSST, Digital Symbol Substitution Test; MADRS, Montgomery–Åsberg Depression Rating Scale; PDQ-D, Patient Deficit Questionnaire–Depression; SD, 
standard deviation; WAIS-III, Wechsler Adult Intelligence Scale-III.
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Figure 2 Distribution of scores for psychosocial function and QoL at baseline, and at 1, 2, and 6 months. 
Abbreviations: EQ-5D-5L, EuroQol-5 Dimension-5 Level; QoL, quality of life; SDS, Sheehan Disability Scale; WPAI, Work Productivity and Activity Impairment.

Figure 3 Relationship between cognitive function (DSST and PDQ-D) at 2 months and psychosocial function (SDS and WPAI) and QoL (EQ-5D-5L) at 6 months. Bars show 
adjusted means; error bars show standard error. The following factors were used in ANOVA: age, sex, educational level, time since start of current depressive episode, 
concomitant mental disorders, comorbid somatic conditions, chronic pain, and MADRS scores at baseline, and DSST/PDQ-D total scores at 2 months. 
Abbreviations: ANOVA, analysis of variance; DSST, Digital Symbol Substitution Test; EQ-5D-5L, EuroQol-5 Dimension-5 Level; MADRS, Montgomery–Åsberg Depression 
Rating Scale; PDQ-D, Patient Deficit Questionnaire–Depression; QoL, quality of life; SD, standard deviation; SDS, Sheehan Disability Scale; WPAI, Work Productivity and 
Activity Impairment.
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Changes in Psychosocial Function and 
QoL
Figure 2 shows median baseline scores of the SDS, WPAI 
(absenteeism and presenteeism), and EQ-5D-5L, as well as 
changes in these scores over the 6-month observation 
period after initiation of antidepressant administration. 
Changes in all four scores indicate a trend for improved 
outcome over the 6-month period.

Relationship Between Cognitive 
Impairment and Psychosocial Function/ 
QoL
The relationship between cognitive difficulties (assessed 
by DSST and PDQ-D) at 2 months, and psychosocial 
function and QoL (assessed by SDS, WPAI, and EQ-5D- 
5L) at 6 months was evaluated by multivariate ANOVA 
(Figure 3). When adjusting for depression severity and 
other factors, PDQ-D total score at 2 months was found 
to predict scores of the SDS (p<0.001) and EQ-5D-5L 
(p<0.001) at 6 months.

Factors Associated with Relapse at 6 Months
Relapse was observed in 28 patients at 6 months among 
188 patients with remission at 2 months. Table 3 shows the 
results of multivariate logistic regression analysis of 
relapse rates at 6 months according to cognitive symptoms 
(assessed by DSST and PDQ-D) at 2 months. There was 
a trend for higher rates of relapse at 6 months in patients 
with higher PDQ-D scores (ie, more severe cognitive 
complaints) at 2 months. When adjusting for depression 
severity and other factors, psychomotor speed at 2 months 
was not associated with relapse rate at 6 months.

Discussion
This analysis of longitudinal data for a sizable number of 
Japanese patients with MDD showed that depressive symp-
toms and cognitive difficulties improved over 6 months after 
initiation of treatment with antidepressants. Specifically, 
changes were evident in subjective cognitive symptoms, or 
cognitive complaints. Our findings are consistent with those of 
the Prospective Research Observation to Assess Cognition in 
Treated patients with MDD (PROACT) study conducted in 
China,13 which reported improvements in depressive symp-
toms, as assessed by the 17-item Hamilton Depression Rating 
Scale and PDQ-D over 6 months after initiation of new anti-
depressant monotherapy. The improvement in psychomotor 
speed in the PROACT study appeared less pronounced 

compared with the improvements seen in other cognitive, 
depressive, and functional domains over the same 
timeframe.13 This latter finding from the PROACT study is 
comparable to the persistent psychomotor dysfunction (DSST 
total score of 1 SD or more below norm at 6 months) seen in 
approximately one-third of patients in our study. Our observa-
tions are also consistent with the findings of Conradi et al,25 

who reported the presence of residual objective cognitive and 
psychomotor problems even during remission from depressive 
symptoms in a proportion of patients with MDD.

In the PERFORM-J study, psychomotor speed at 2 
months was not associated with psychosocial function or 
QoL at 6 months. By contrast, subjective cognitive symp-
toms at 2 months were found to significantly affect both 
psychosocial function and QoL at 6 months. Similarly, the 
PROACT study demonstrated that subjective cognitive 
symptoms at month 2 predicted subsequent functional 
decline, as assessed by the SDS and WPAI, as well as 
poor QoL, as assessed by the EQ-5D, at month 6.13 In 
contrast, psychomotor speed at month 2 only predicted 
absenteeism and QoL. Our findings also reflect those of 
the original PERFORM study, which reported a strong 
association between the severity of subjective cognitive 
symptoms and functional impairment.11 Furthermore, 
results from the cross-sectional data of the PERFORM-K 
(Epidemiological Research on Functioning Outcomes 
Related to Major depressive disorder in South Korea) 
study support a relationship between subjective cognition 
and functional outcomes.4 Taken together, these observa-
tions suggest that persistent subjective cognitive problems 
after 2 months of antidepressant treatment may decrease 
the likelihood of functional recovery.

The selective association between psychosocial function/ 
QoL and subjective cognition, rather than performance on 
certain objective measures of cognition, such as psychomotor 
speed, is in line with previous observations.13,26,27 Compared 
with subjective assessments of cognition, performance on the 
DSST may represent different aspects of clinical manifesta-
tions in MDD, and appears to be relatively independent of 
depressive symptoms.20 In contrast, the PDQ-D is a patient- 
reported questionnaire that focuses on self-perceived changes 
in cognitive performance in the past week, which tends to be 
affected by depressive symptoms.20 Given that the SDS, 
WPAI, and EQ-5D-5L are also subjective patient-reported 
measures, it would be reasonable to assume that their scores 
may relate more closely to those of the PDQ-D compared with 
performance on the DSST.20 Furthermore, whereas the pri-
mary symptom of MDD is mood disturbance, which patients 
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recognize subjectively,20 impaired psychomotor function 
appears to be indicative of a melancholic subtype of 
MDD.8,28 In general, patients with MDD display a wide 
range of cognitive deficits,7,8 so evaluation of other domains 
of cognition, eg, memory and executive function, in addition to 
attention/psychomotor speed, would have provided us with 
more comprehensive information to predict functional 
outcomes.

Subjective cognitive impairment at 2 months tended 
to predict higher rates of relapse at 6 months, irrespec-
tive of depression severity. This finding is consistent 
with results from another PERFORM study that showed 
an association between residual subjective cognitive 
symptoms in patients who achieved remission at month 
2 and elicited an increased risk of relapse at month 6.12 

Similarly, the PROACT study demonstrated an associa-
tion between subjective cognitive problems at month 2 
and a greater risk of relapse at month 6.13 Collectively, 
these findings highlight the importance of identifying 
subjective cognitive symptoms to prevent relapse in 
patients with MDD. This is relevant not only to the 
wellbeing but also overall economic burden, which wor-
sens on relapse or recurrence.29

The strength of the PERFORM studies, including 
PERFORM-J, relates to the real-world settings and long-
itudinal follow-up procedures. Specifically, data in the 
PERFORM-J were obtained through assessments of both 
subjective cognition and objectively assessed psychomotor 

speed,20 unlike the European PERFORM study, where only 
subjective components of cognition were evaluated.11 As 
physician-rated and patient-reported measures may represent 
different aspects of cognition,30–32 evaluation of both types 
of cognitive difficulties is desirable to obtain the comprehen-
sive views of functional outcomes. Secondly, all study sites 
in PERFORM-J were psychiatric centers, allowing both 
physicians and patients to report clinical symptoms. Lastly, 
as the Japanese version of the DSST has been 
standardized,24,33 it was possible to quantify psychomotor 
performance in relation to that of the general population in 
the current study. This is in contrast to other PERFORM 
studies and clinical trials which investigated the impact of 
antidepressants on psychomotor speed assessed by the DSST, 
where data on population norms were not available.

As outlined previously,19,20 one of the limitations of this 
study is that only outpatients were recruited, most of whom 
had relatively high levels of prior educational attainment, 
which precludes generalization of the results to Japanese 
patients with MDD as a whole. Also, patients in this study 
had started antidepressant monotherapy as part of their 
routine medical care. As such, administration of concomi-
tant medications, including additional antidepressants, was 
permitted, which may have influenced cognitive function.

Conclusions
In conclusion, the longitudinal data from the PERFORM-J 
study indicate the presence of persistent impairment of 

Table 3 Relapse Rate at 6 Months by Degree of Cognitive Function, as Assessed by DSST and PDQ-D at 2 Months

n Relapse at 6 Months, n (%) Multivariate Logistic Regression Analysis

Odds Ratio (95% CI) p value

DSST total score (2 months)

Within norm 87 14 (16.1) 1

1/3 to 2/3 SD below norm 22 3 (13.6) 0.73 (0.17, 3.12) 0.670
2/3 to 1 SD below norm 24 4 (16.7) 0.73 (0.17, 3.02) 0.659

1 SD or more below norm 54 7 (13.0) 0.92 (0.30, 2.78) 0.883

PDQ-D total score (2 months)

0–10 70 4 (5.7) 1
11–18 58 7 (12.1) 2.13 (0.53, 8.58) 0.286

19–30 41 11 (26.8) 4.72 (1.25, 17.90) 0.022

31–80 17 6 (35.3) 4.95 (0.93, 26.45) 0.061

Notes: The following factors were used in multivariate logistic regression analysis: baseline age, sex, educational level, time since start of current depressive episode, 
concomitant mental disorders, comorbid somatic conditions, chronic pain, MADRS, and DSST/PDQ-D total scores at 2 months. 
Abbreviations: CI, confidence interval; DSST, Digital Symbol Substitution Test; MADRS, Montgomery–Åsberg Depression Rating Scale; PDQ-D, Patient Deficit 
Questionnaire–Depression; SD, standard deviation.
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psychomotor speed in most Japanese patients with MDD. 
Antidepressant therapy improved depressive symptoms and, 
to a lesser extent, cognitive complaints (subjective cognitive 
symptoms). Subjective cognitive symptoms during the initial 
phase of treatment were associated with poor psychosocial 
function and QoL at 6 months, whereas a similar relationship 
between psychomotor speed and psychosocial function was 
not evident. Impaired subjective cognition at 2 months also 
tended to increase relapse rates at 6 months. These findings 
in the real-world setting highlight the importance of identify-
ing subjective cognitive disturbances to predict long-term 
outcomes in patients with MDD.

Abbreviations
ANOVA, analysis of variance; CI, confidence interval; 
DSST, Digital Symbol Substitution Test; EQ-5D-5L, 
EuroQol-5 Dimension-5 Level; MADRS, Montgomery– 
Åsberg Depression Rating Scale; MDD, major depressive 
disorder; NaSSA, noradrenergic and specific serotonergic 
antidepressant; PDQ-D, Patient Deficit Questionnaire– 
Depression; PERFORM, Prospective Epidemiological 
Research on Functioning Outcomes Related to Major 
Depressive Disorder; PROACT, Prospective Research 
Observation to Assess Cognition in Treated patients with 
MDD; QoL, quality of life; SD, standard deviation; SDS, 
Sheehan Disability Scale; SNRI, serotonin–norepinephrine 
reuptake inhibitor; SSRI, selective serotonin reuptake inhi-
bitor; WAIS-III, Wechsler Adult Intelligence Scale-III; 
WPAI, Work Productivity and Activity Impairment.
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