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Purpose: There are limited reports, particularly in naturalistic settings, regarding predictors of clinical outcomes in patients with 
major depressive disorder (MDD). The objective of this observational, retrospective study is to describe 6-month clinical outcomes 
and identify their predictors among patients with MDD in Japan.
Patients and methods: A total of 546 patients diagnosed with MDD at their first visit were enrolled in this naturalistic follow-up 
study, of whom 217 completed follow-up assessments at six months. Depressive symptoms were measured using the Japanese Quick 
Inventory of Depressive Symptomatology (QIDS-J). Potential predictors, including demographic characteristics, personality traits 
(assessed using the Ten Item Personality Inventory-Japanese version [TIPI-J]), and psychotic symptoms (measured by the PRIME 
Screen-Revised [PS-R]), were analyzed.
Results: Among the 217 follow-up completers, 38% achieved response, and 20% reached remission. Persistent symptoms, particu-
larly mid-nocturnal insomnia, remained prevalent at follow-up. Higher baseline depressive severity, presence of view of myself 
symptom, endorsement of suspiciousness/persecutory ideas, and lower educational attainment were consistently associated with 
greater depressive symptom severity at six months. Additionally, a robust association was observed between openness to experience 
and remission, while absence of view of myself symptom and endorsement of first-rank symptoms consistently predicted remission.
Conclusion: This study identified significant predictors of clinical outcomes in MDD patients over a 6-month period. These findings 
underscore the importance of considering baseline symptoms, personality traits, and psychosocial factors in predicting MDD out-
comes, informing more tailored treatment strategies in real-world clinical practice.
Keywords: major depressive disorder, predictive factor, remission, response, naturalistic setting

Introduction
Depression is a serious mood disorder characterized by a heterogeneous symptomatology affecting emotional, physical, 
cognitive, and social functions.1 Although it often emerges during early adulthood, its prevalence remains substantial 
throughout all stages of life.2 In Japan, the lifetime prevalence of major depressive disorders (MDD) is estimated at 6%, 
with a 12-month prevalence of 3%, imposing a substantial public health burden.3

To date, efficacy studies with randomized controlled trials (RCTs) have published glowing results of MDD course 
treated with antidepressant.4 However, in observational studies, antidepressants have not demonstrated the same effec-
tiveness as in RCTs,5 and MDD often persists over time.6–8 In clinical practice, the course of MDD is often protracted, 
with complete recovery not always achieved. Evidence suggests that 12% of patients remain symptomatic for up to five 
years, highlighting the disorder’s chronic nature.6 A study conducted in primary care settings over a 39-month period 
found that only 43% of patients attained remission, while 17% developed chronic depression and 40% experienced 
a fluctuating symptom trajectory.7 Furthermore, longitudinal data indicate that 37% of individuals diagnosed with MDD 
continue to experience persistent depressive symptoms even a decade later, underscoring the long-term burden of the 
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illness.8 Even in controlled research settings, up to 90% of patients who achieve remission exhibit residual symptoms, 
emphasizing the complexity of attaining full recovery.9

A key limitation of RCTs is their strict inclusion criteria, which often exclude individuals with high suicide risk, 
psychiatric comorbidities, or significant physical health conditions.10,11 However, in real-world clinical settings, patients 
with MDD frequently present with these complexities, raising concerns about the generalizability of RCT findings. While 
naturalistic studies have been conducted to bridge this gap,12 Japan lacks sufficient longitudinal research on the clinical 
course of MDD within such a framework.13,14

The present study aims to characterize the clinical course of patients with MDD over a six-month treatment period in 
Japan. Additionally, we seek to identify predictors of treatment outcomes in a naturalistic setting. By addressing these 
objectives, we hope to generate insights that will enhance clinical decision-making and contribute to improved patient 
care.

Methods
Design and Participants
This study utilized a naturalistic six-month follow-up design to investigate the clinical course of patients with MDD in 
a real-world treatment setting. Baseline assessments were conducted at the patients’ initial visit, with a follow-up 
evaluation scheduled six months later. Participants included individuals diagnosed with MDD according to the 
Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) between June 2019 and 
December 2023 at the Psychiatry Department of Dokkyo Medical University Hospital. A total of 615 patients met the 
initial diagnostic criteria. Among them, three individuals were excluded for being under the age of 16, and an additional 
34 were excluded because they did not complete the baseline assessment, which included a self-report questionnaire. Of 
the 578 patients, 546 met the threshold for depressive symptoms (total score of 5 or lower) as determined by the Japanese 
Quick Inventory of Depressive Symptomatology (QIDS-J).15,16 At the six-month follow-up, 217 participants completed 
the second evaluation (Figure 1). Patient data for individuals diagnosed with MDD were obtained from the Assessment 
for Identifying Subjective Symptoms in the Dokkyo Medical University Hospital Psychiatric Service Use (AID-P) 
database,17–20 which consecutively registers information on all patients at the department. The timing of follow-up 
assessments was independent of treatment milestones, as the study was designed to capture naturalistic clinical outcomes. 
No specific pharmacological or psychotherapeutic interventions were mandated during the follow-up period. All 
treatments were determined by the attending physicians as part of routine clinical care, reflecting the naturalistic design 
of the study. Although 217 patients completed the 6-month follow-up, the remaining participants were lost due to clinical 
discontinuation of visits. Given the naturalistic design of this study and practical constraints, no direct contact was made 
with those who discontinued treatment, and thus detailed reasons for attrition could not be ascertained.

Depressive Symptoms
Depressive symptoms were assessed using the QIDS-J, a 16-item self-report questionnaire in which each item corre-
sponds to a specific symptom. Each item is rated on a 4-point Likert scale (0 to 3), with symptom presence determined by 
a score of 2 or higher, as based on previous studies.19–21 The QIDS-J evaluates symptoms across nine distinct domains 
that constitute the criteria for DSM-5 diagnosis of a MDD.15,16 Among the nine domains, sleep (items 1–4), appetite/ 
weight change (items 6–9), and psychomotor activity (items 15 and 16) are assessed using multiple items, with the 
highest score within each domain determining the final domain score. The remaining six domains-feeling sad, concen-
tration/decision making, view of myself (guilty feelings), thoughts of death or suicide, general interest, and energy level- 
are evaluated using a single item each. The maximum possible total score, summing across the nine domains, is 27, with 
a score of 6 or higher indicating the presence of depression. Treatment response was characterized as a reduction of 
≥50% in QIDS-J scores, while remission was defined as a total score of 5 or lower.

Treatment-emergent symptoms were defined as depressive symptoms that were absent at baseline (QIDS-J score < 2 
on the corresponding item) and newly met the threshold (score ≥ 2) at the six-month follow-up.
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Personality Traits
Personality traits were evaluated using the Ten-Item Personality Inventory (TIPI), a widely used tool assessing the Big 
Five personality dimensions: extraversion, agreeableness, conscientiousness, emotional stability, and openness to 
experience.22 Each trait was assessed through two items rated on a 7-point Likert scale, with final trait scores calculated 
as the average of the two corresponding items, yielding a range from 1 to 7, where higher scores indicate stronger 
expression of that trait. In the Japanese version (TIPI-J), “emotional stability” was translated as “neuroticism” (shin-
keisho keiko), with higher scores reflecting greater neuroticism (ie, lower emotional stability).23 The reliability and 
validity of TIPI-J have been previously established.

Psychotic Symptoms
Psychotic symptoms experienced over the past year were self-reported using the Japanese version of the PRIME Screen- 
Revised (PS-R), a validated tool designed to assess attenuated positive symptoms.24 The Japanese version consists of 11 
items, as the 12th item from the original PS-R was excluded due to its lack of relevance to attenuated positive symptoms. 
Specifically, the 12th item (“I have been concerned that I might be ‘going crazy’) was intended to capture loss of insight 
rather than the presence of a specific psychotic experience. Unlike the other items, it was not directly derived from the 
Structured Interview for Prodromal Syndromes (SIPS) positive symptom criteria, and thus was removed to maintain 
consistency in evaluating attenuated positive symptoms. These 11 items evaluate six distinct categories of psychotic 
symptoms: perplexity and delusional mood (items 1 and 5), first-rank symptoms (items 3, 6, and 11), overvalued beliefs 
(items 2 and 4), suspiciousness/persecutory ideas (item 7), grandiose ideas (item 8), and perceptual abnormalities (items 
9 and 10). Each item is rated on a 7-point Likert scale (0 = definitely disagree to 6 = definitely agree). Based on prior 
research, endorsement of a psychotic symptom was defined as a score of 5 (somewhat agree) or 6 (definitely agree). 
A symptom category was considered positive if at least one item within that category met this threshold.25

Figure 1 Flow chart of study sample selection. 
Abbreviation: MDD, major depressive disorder.
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Statistical Analyses
Descriptive statistics were used to summarize the demographic and clinical characteristics of participants. Independent- 
sample t-tests were performed to compare continuous variables, while chi-square or McNemar tests were used for 
categorical variables. Data are reported as means ± standard deviations (SD) or percentages, as appropriate.

Given the substantial attrition over the study period, inverse probability weighting (IPW) was applied to mitigate 
potential selection bias. Propensity scores-representing the probability of completing the follow-up assessment-were 
estimated using logistic regression.26,27 Baseline predictors included age, sex, education level, TIPI-J subscale scores, 
QIDS-J symptom presence, total QIDS-J score, and PS-R symptom endorsements. IPW adjustments were implemented to 
align clinical outcome distributions with the expected population characteristics.

To identify predictors of depressive symptoms at the six-month follow-up, a multivariable linear regression model 
incorporating IPW was employed. A forward selection method was used to include explanatory variables such as age, 
sex, education level, TIPI-J subscale scores, QIDS-J symptom presence, total QIDS-J score, and PS-R symptom 
endorsements. Additionally, a multivariate logistic regression model with IPW and forward likelihood ratio selection 
was applied to estimate adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for predicting remission at six 
months. In this model, variables were entered at p < 0.05 and removed at p > 0.10. The same baseline explanatory 
variables were included in both regression models. Statistical significance was set at p < 0.05. All analyses were 
conducted using SPSS for Windows, version 24 (IBM Corp., Armonk, NY, USA).

There were no adjustments for multiple comparisons to avoid making a priori assumptions about group differences. 
We did not want to strongly control the rate of false positive findings at the expense of false negatives.28 The results 
should be considered exploratory findings.

Ethical Considerations
The Ethics Committee of Dokkyo Medical University School of Medicine reviewed and approved the study protocol 
(Approval No. R-85-4J). Informed consent was obtained using an opt-out method, allowing potential participants to 
decline participation by accessing the Department of Psychiatry’s website at Dokkyo Medical University School of 
Medicine. This method was deemed ethically appropriate for a minimal-risk study involving standard clinical procedures. 
All procedures in this study adhered to the ethical principles outlined in the Declaration of Helsinki and complied with 
the Japanese Ethical Guidelines for Medical and Health Research Involving Human Subjects.

Results
Demographic and Clinical Characteristics
Comparisons between completers and non-completers revealed that those who discontinued participation exhibited 
significantly higher openness to experience and were more likely to present increased appetite. In contrast, completers 
more frequently reported symptoms related to energy levels symptom. No other significant demographic or clinical 
differences were observed between the two groups (Table 1).

Across the 16 items assessed in the QIDS-J, most depressive symptoms showed improvement over time, with the 
exception of mid-nocturnal insomnia, hypersomnia, and increased appetite, which persisted (Table 2). Notably, mid- 
nocturnal insomnia was frequently reported persistent symptom, followed by view of myself symptom and sleep-onset 
insomnia. Additionally, new symptoms emerged over the course of treatment, with increased weight being frequently 
reported, followed by increased appetite (Table 2). In the unweighted analysis presented in Table S1, similar trends were 
observed; however, significant improvement was not detected for mid-nocturnal insomnia and hypersomnia only. The 
proportions of symptoms that persisted from baseline and those newly emerged during follow-up were comparable 
between the weighted and unweighted analyses.

Predictors of Depressive Symptoms and Remission Among Follow-Up Completers
After adjusting for inverse probability weighting (IPW), several factors emerged as significant predictors of depressive 
symptom severity at follow-up. Higher educational attainment (associate degree or above), extraversion, and decreased 
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Table 1 Demographic and Clinical Characteristics of First-Visit Patients According to completion of Follow-Up 
Assessment

Follow-Up Assessment p 
valuea 

All Patients

Completers Non Completers

n = 217 n = 329 n = 546

Age 46.7 ±18.5 49.8 ±20.7 0.068 48.6 ±19.9

Male sex 40.1 (87/217) 32.2 (106/329) 0.060 35.3 (193/546)

Educational attainment

Junior high school graduate 6.9 (15/217) 12.5 (41/329) 0.086 10.3 (56/546)

High school graduate 48.8 (106/217) 51.1 (168/329) 50.2 (274/546)

Associate Degree or higher 29.0 (63/217) 22.2 (73/329) 24.9 (136/546)

Missing data 15.2 (33/217) 14.3 (47/329) 14.7 (80/546)

TIPI-J scores

Extraversion 3.6 ±1.5 3.8 ±1.5 0.295 3.7 ±1.5

Agreeableness 5.2 ±1.0 5.1 ±1.2 0.168 5.2 ±1.1

Conscientiousness 4.1 ±1.4 4.1 ±1.5 0.928 4.1 ±1.4

Neuroticism 5.0 ±1.2 5.1 ±1.3 0.672 5.1 ±1.2

Openness to experience 3.5 ±1.3 3.7 ±1.3 0.027 3.6 ±1.3

QIDS-J presence of each symptom item

Sleep onset insomnia 62.2 (135/217) 64.4 (212/329) 0.597 63.6 (347/546)

Mid-Nocturnal insomnia 62.7 (136/217) 63.5 (209/329) 0.840 63.2 (345/546)

Early morning insomnia 51.2 (111/217) 58.1 (191/329) 0.112 55.3 (302/546)

Hypersomnia 15.2 (33/217) 17.0 (56/329) 0.574 16.3 (89/546)

Feeling sad 52.5 (114/217) 58.1 (191/329) 0.204 55.9 (305/546)

Decreased appetite 40.6 (88/217) 42.6 (140/329) 0.643 41.8 (228/546)

Increased appetite 9.7 (21/217) 16.4 (54/329) 0.025 13.7 (75/546)

Decreased weight 35.0 (76/217) 38.0 (125/329) 0.481 36.8 (201/546)

Increased weight 10.1 (22/217) 12.2 (40/329) 0.467 11.4 (62/546)

Concentration/decision making 51.6 (112/217) 50.5 (166/329) 0.791 50.9 (278/546)

View of myself 66.8 (145/217) 66.6 (219/329) 0.951 66.7 (364/546)

Thoughts of death or suicide 35.5 (77/217) 38.9 (128/329) 0.419 37.5 (205/546)

General Interest 65.9 (143/217) 63.5 (209/329) 0.571 64.5 (352/546)

Energy Level 72.4 (157/217) 62.6 (206/329) 0.018 66.5 (363/546)

Feeling slowed down 35.0 (76/217) 39.5 (130/329) 0.289 37.7 (206/546)

Feeling restless 22.6 (49/217) 19.1 (63/329) 0.331 20.5 (112/546)

QIDS-J total scores 16.2 ±4.4 16.2 ±4.8 0.885 16.2 ±4.6

(Continued)
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Table 1 (Continued). 

Follow-Up Assessment p 
valuea 

All Patients

Completers Non Completers

n = 217 n = 329 n = 546

PS-R endorsement of each category

Perplexity and delusional mood 13.8 (30/217) 13.4 (44/329) 0.880 13.6 (74/546)

First-rank symptoms 14.3 (31/217) 17.6 (58/329) 0.301 16.3 (89/546)

Overvalued beliefs 5.1 (11/217) 4.3 (14/329) 0.656 4.6 (25/546)

Suspiciousness/persecutory ideas 8.3 (91/217) 6.1 (102/329) 0.319 7.0 (42/546)

Grandiose ideas 0.9 (2/217) 0.6 (2/329) 0.674 0.7 (4/546)

Perceptual abnormalities 6.5 (14/217) 8.6 (28/329) 0.377 7.7 (42/546)

Notes: aContinuous variables were analyzed with an unpaired t-test and categorical variables with a chi-square test. 
Abbreviations: TIPI-J, Japanese version of the Ten Item Personality Inventory; QIDS-J, Quick Inventory of Depressive Symptomatology Japanese version; 
PS-R, PRIME Screen-Revised.

Table 2 Proportion of at Least Moderate Levels of Symptom with Weighting (n = 217)

Baseline 
Assessment

6-Month 
Assessment 

p 
valuea

Proportion of 
Persistent 

Symptoms from 
Baseline

Proportion of Newly 
Emergent Symptoms At 

6-Month Assessment

QIDS-J presence of each symptom item

Sleep onset insomnia 64.5%(140/217) 31.3%(68/217) <0.001 41.4%(58/140) 14.7%(10/68)

Mid-Nocturnal insomnia 62.7%(136/217) 56.2%(122/217) 0.180 60.3%(82/136) 32.8%(40/122)

Early morning insomnia 56.7%(123/217) 29.5%(64/217) <0.001 39.0%(48/123) 25.0%(16/64)

Hypersomnia 15.3%(33/216) 9.7%(21/216) 0.058 30.3%(10/33) 52.4%(11/21)

Feeling sad 53.7%(116/216) 18.5%(40/216) <0.001 25.9%(30/116) 25.0%(10/40)

Decreased appetite 43.3%(94/217) 12.9%(28/217) <0.001 23.4%(22/94) 21.4%(6/28)

Increased appetite 13.4%(29/217) 17.5%(38/217) 0.272 24.1%(7/29) 81.6%(31/38)

Decreased weight 37.0%(80/216) 11.1%(24/216) <0.001 10.0%(8/80) 66.7%(16/24)

Increased weight 12.0%(26/217) 19.8%(43/217) 0.040 15.4%(4/26) 90.7%(39/43)

Concentration/decision making 50.0%(108/216) 17.1%(37/216) <0.001 24.1%(26/108) 29.7%(11/37)

View of myself 64.4%(139/216) 37.5%(81/216) <0.001 48.9%(68/139) 16.0%(13/81)

Thoughts of death or suicide 37.0%(80/216) 16.2%(35/216) <0.001 28.7%(23/80) 34.3%(12/35)

General Interest 64.5%(140/217) 28.1%(61/217) <0.001 35.7%(50/140) 18.0%(11/61)

Energy Level 63.9%(138/216) 32.9%(71/216) <0.001 37.0%(51/138) 28.2%(20/71)

Feeling slowed down 37.3%(81/217) 16.6%(36/217) <0.001 25.9%(21/81) 41.7%(15/36)

Feeling restless 20.3%(44/217) 4.1%(9/217) <0.001 11.4%(5/44) 44.4%(4/9)

(Continued)
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appetite at baseline were associated with lower depressive severity. Conversely, presence of view of myself symptom, 
a higher baseline QIDS-J total score, and endorsement of suspiciousness/persecutory ideas were significantly linked to 
greater symptom severity (Table 3). Notably, when IPW adjustments were omitted, the associations with extraversion and 
presence decreased appetite were no longer significant (Table S2).

Regarding remission predictors, openness to experience was positively associated with achieving remission, while 
baseline absence of hypersomnia, view of myself symptom, and endorsement of first-rank symptoms were significantly 
associated with remission (Table 4). However, without IPW adjustments, presence of hypersomnia was not a significant 
predictor of remission (Table S3).

Discussion
This study examined the clinical course of MDD patients receiving treatment in a naturalistic clinical setting in Japan. 
Among the 546 patients assessed at baseline, 217 completed follow-up evaluations, with 38% achieving treatment 
response and 20% attaining remission. Notably, more than half of the patients with mid-nocturnal insomnia at baseline 
continued to experience this symptom at six months. Several baseline factors, including higher educational attainment, 
elevated QIDS-J total scores, view of myself symptom, and suspiciousness/persecutory ideas, were associated with 
greater depressive severity at follow-up. Additionally, absence of view of myself and first-rank symptoms were 

Table 2 (Continued). 

Baseline 
Assessment

6-Month 
Assessment 

p 
valuea

Proportion of 
Persistent 

Symptoms from 
Baseline

Proportion of Newly 
Emergent Symptoms At 

6-Month Assessment

Total scores 16.1 ±4.3 9.9 ±5.2 <0.001

Responder ≥ 50% 37.8%(82/217)

Remitter ≤ 5 19.5%(42/217)

Notes: Associations between baseline clinical features and remission status at 6-month follow-up, analyzed using inverse probability weighting (IPW). Although the overall 
sample consisted of 217 participants, some variables have slightly different denominators (eg, n = 216 for certain QIDS items) due to missing values and the reweighting 
process inherent in IPW estimation. These small discrepancies reflect the weighted contribution of each case to the model rather than actual case-wise exclusion. a: 
Continuous variables were analyzed with an paired t-test and categorical variables with McNemar test. 
Abbreviation: QIDS-J, Quick Inventory of Depressive Symptomatology Japanese version.

Table 3 Predictors of Depressive Symptoms Among Follow-up Completers with 
Weighting (n = 217)

B SE Beta t value p value

Educational attainment

Associate Degree or higher −2.04 0.76 −0.17 −2.68 0.008
TIPI-J scores

Extraversion −0.57 0.21 −0.17 −2.70 0.007

QIDS-J presence of each symptom item
Decreased appetite −1.55 0.71 −0.15 −2.17 0.031

View of myself 1.61 0.76 0.15 2.12 0.035

QIDS-J total scores 0.32 0.09 0.27 3.67 0.000
PS-R endorsement of each category

Suspiciousness/persecutory ideas 4.47 1.29 0.22 3.48 0.001

Abbreviations: TIPI-J, Japanese version of the Ten Item Personality Inventory; QIDS-J, Quick Inventory 
of Depressive Symptomatology Japanese version; PS-R, PRIME Screen-Revised.
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significant predictors of remission, while higher openness to experience emerged as a protective factor for achieving 
remission.

Achieving remission or full recovery is the ultimate goal of depression treatment. However, many patients continue to 
experience depressive symptoms despite intervention.7 In this study, 62% of patients failed to achieve a 50% reduction in 
depressive symptoms, highlighting the chronic and often treatment-resistant nature of MDD. Mid-nocturnal insomnia 
was particularly persistent, affecting more than half of the individuals who reported it at baseline. This finding aligns with 
previous research identifying insomnia as one of the most common residual symptoms of depression.29,30 Given its 
association with impaired social functioning and poorer overall treatment outcomes,31 addressing residual insomnia 
should be a clinical priority. While both pharmacological (eg, gabapentin) and non-pharmacological interventions have 
been proposed, current evidence remains insufficient, underscoring the need for further research.29

Interestingly, 32.8% of patients who exhibited mid-nocturnal insomnia at follow-up developed this symptom after 
initiating treatment. This subset may require distinct consideration, as emergent insomnia could reflect an adverse effect 
of antidepressant medication rather than a continuation of preexisting symptoms.32,33 Consequently, clinical management 
should involve a careful evaluation of medication side effects and potential treatment modifications. In particular, 
persistent mid-nocturnal insomnia may signal an incomplete therapeutic response and warrants interventions such as 
cognitive-behavioral therapy for insomnia or the adjustment of pharmacologic regimens. Additionally, new symptoms 
such as increased weight and appetite were frequently reported, which may indicate either antidepressant-induced 
metabolic effects or shifts in the underlying symptomatology of depression.34 Given the overlap between somatic 
symptom emergence and pharmacologic side effects, individualized monitoring is crucial to distinguish transient drug 
reactions from meaningful symptom evolution. Differentiating between medication-related adverse effects and mean-
ingful clinical symptom evolution is essential for optimizing treatment strategies.

Hypersomnia present at baseline emerged as a predictor of non-remission in the follow-up study, emphasizing its 
potential role as an early clinical indicator of a more persistent depressive course. Notably, hypersomnia also developed 
after treatment initiation in a considerable number of patients, suggesting that both preexisting and treatment-emergent 
hypersomnia may converge into residual symptoms that hinder full remission. This pattern raises the possibility of 
undiagnosed bipolar disorder, as hypersomnia is more prevalent in bipolar depression.35 Additionally, comorbid condi-
tions such as obstructive sleep apnea may contribute to the persistence of hypersomnia, underscoring the need for 
comprehensive sleep evaluations in patients with poor treatment response.

Patients with higher levels of education experienced less severe depressive symptoms at follow-up, aligning with 
prior studies indicating that greater educational attainment may contribute to increased self-awareness of their symptoms 
or greater cognitive flexibility.36,37 This underscores the significant influence of educational background on depression 
management, highlighting its potential role in shaping treatment responses. Given these findings, it might be necessary to 
investigate whether interventions specifically designed to accommodate lower levels of educational attainment could 
optimize therapeutic effectiveness.

Table 4 Predictors of Remission Among Follow-up Completers with Weighting (n = 217)

Odds Ratio 95% confidence 
Interval

Wald Value p value

TIPI-J scores

Openness to experience 1.40 1.03 - 1.90 4.64 0.031

QIDS-J presence of each symptom item
Hypersomnia 0.18 0.04 - 0.90 4.39 0.036

View of myself 0.46 0.23 - 0.95 4.44 0.035

PS-R endorsement of each category
First-rank symptoms 0.20 0.05 - 0.85 4.77 0.029

Abbreviations: TIPI-J, Japanese version of the Ten Item Personality Inventory; QIDS-J, Quick Inventory of Depressive 
Symptomatology Japanese version; PS-R, PRIME Screen-Revised.
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Among the depressive symptoms assessed, absence of view of myself (guilty feelings) symptom emerged as a key 
predictor of both lesser symptom severity and remission. Maladaptive guilt has been strongly associated with prolonged 
depressive episodes and suicidality,38,39 emphasizing the need for targeted interventions to address this symptom. 
Similarly, suspiciousness and persecutory ideas were linked to more severe depressive symptoms, potentially due to 
heightened stress sensitivity and cognitive distortions that impair social functioning.40 Absence of first-rank symptoms, 
which are closely linked to psychotic depression, emerged as a strong predictor of remission. This aligns with existing 
literature suggesting that psychotic features in MDD are associated with greater illness severity and poorer treatment 
response.41 These findings underscore the importance of personalized treatment approaches, particularly for patients 
exhibiting psychotic symptoms.

In contrast to the factors associated with persistent depression, openness to experience was a significant predictor of 
remission. This suggests that cognitive flexibility and receptivity to novel experiences may promote resilience and 
adaptive coping strategies. Prior research has demonstrated that openness is linked to greater psychological flexibility and 
improved coping mechanisms.42 These findings highlight the potential therapeutic benefits of interventions aimed at 
enhancing cognitive flexibility, such as cognitive therapy (CBT), in fostering remission in MDD patients. Furthermore, 
openness may contribute to remission not only through cognitive mechanisms but also via improved treatment adherence. 
For instance, individuals with lower openness scores have been found to be significantly more likely to show 
nonadherence to prescribed medication regimens, suggesting that openness influences behavioral engagement with 
treatment protocols.43 This reinforces the relevance of openness as a multidimensional factor affecting both psycholo-
gical and behavioral pathways toward recovery.

Limitation
Several limitations should be acknowledged. First, this study was conducted in a single university hospital in Japan, 
which may limit the generalizability of the findings. Patients seeking care at specialized institutions often present with 
more severe illness, which may not reflect broader clinical populations. Second, more than half of the participants were 
lost to follow-up. Although IPW adjustments were applied to mitigate potential bias, we were unable to obtain detailed 
reasons for dropout because patients who discontinued visits were not contacted for ethical and practical reasons. 
Therefore, unmeasured factors such as treatment satisfaction, adherence, symptom improvement, or socioeconomic 
issues might have contributed to loss to follow-up, raising the possibility of selection bias. Similar to the first point 
regarding site-specific limitations, caution is warranted when considering the applicability of these findings to broader 
clinical settings. Patients who remained in the study may differ systematically from those lost to follow-up in ways not 
fully captured by observed covariates. To enhance external validity, future research should employ multicenter designs 
with higher retention rates and more diverse patient populations. Third, important clinical variables, including illness 
duration, duration of untreated depression, adverse childhood experiences, socioeconomic status, and comorbid physical 
conditions, were not assessed, introducing potential residual confounding. These unmeasured variables are known to 
influence both the severity and treatment response of major depressive disorder, and their omission may have limited the 
accuracy of the predictive models. For instance, prior trauma and socioeconomic adversity are associated with greater 
chronicity and poorer outcomes in MDD, while comorbid conditions such as anxiety disorders or medical illnesses may 
interact with depressive symptoms and complicate recovery trajectories. Future studies should incorporate these variables 
to more comprehensively evaluate their contribution to MDD outcomes and strengthen the validity of predictive findings. 
Forth, the follow-up duration of six months may be insufficient to fully capture the chronic and fluctuating nature of 
MDD. Prior longitudinal research has indicated that MDD often follows a protracted course, with many patients 
remaining symptomatic over several years. Future studies should aim for extended follow-up periods and adopt multi-
center designs to enhance the generalizability and robustness of predictive models. Finally, the naturalistic study design 
precluded analysis of specific treatment regimens, limiting our ability to evaluate the impact of pharmacological 
interventions on symptom trajectories.
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Conclusion
This six-month naturalistic study of MDD patients in Japan highlights the complexity of depressive symptom course in 
routine clinical practice. Despite limitations such as high attrition and the absence of detailed treatment regimen data, this 
study provides valuable insights into MDD’s real-world course in Japan. While some patients demonstrated symptom 
improvement, a substantial proportion remained symptomatic, particularly with persistent mid-nocturnal insomnia. Given 
its association with poor functional outcomes and treatment resistance, targeted interventions for sleep disturbances-such 
as behavioral therapies or adjunctive pharmacological strategies-should be considered as part of comprehensive depres-
sion management. Psychological factors such as guilty feelings and psychotic symptoms were key predictors in 
sustaining depressive symptoms, whereas openness to experience emerged as a potential protective factor for remission. 
Additionally, higher educational attainment was associated with less depressive severity, underscoring the need for 
research on targeted interventions based on educational background. Future research should include larger, multicenter 
cohorts to refine predictive models and optimize personalized treatment strategies for MDD.

Abbreviations
MDD, major depressive disorder; QIDS-J, the Japanese Quick Inventory of Depressive Symptomatology; TIPI-J, Ten 
Item Personality Inventory-Japanese version; PS-R, the PRIME Screen-Revised; RCT, randomized controlled trial; 
DSM-5, Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition; SD, standard deviation; IPW, inverse 
probability weighting; OR, odds ratios; CI, confidence interval.

Data Sharing Statement
The institutional review board of Dokkyo Medical University School of Medicine has restricted data sharing because the 
data contain potentially identifying or sensitive patient information. Please contact the institutional review board of 
Dokkyo Medical University School of Medicine with data requests. Upon request, the board will decide whether to share 
the data.

Ethics Approval Statement
The ethics committee of Dokkyo Medical University School of Medicine approved the protocol of this study.

Patient Consent Statement
Informed consent was obtained in the form of an opt-out option on the website of the Department of Psychiatry, Dokkyo 
Medical University School of Medicine.

Acknowledgments
We express our sincere gratitude to all of our colleagues who assisted with this study for their skillful contributions to the 
collection and management of the data. During the preparation of this work, the authors used ChatGPT (GPT-4o, by 
OpenAI) to enhance the readability and proofread the English text. After using the service, the authors reviewed and 
edited the content as needed and took full responsibility for the content of the publication.

Author Contributions
All authors made a significant contribution to the work reported, whether in the conception, study design, execution, 
acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically reviewing 
the article; gave final approval of the version to be published; have agreed on the journal to which the article has been 
submitted; and agree to be accountable for all aspects of the work.

Funding
This study was also supported by Grants-in-Aid for Scientific Research (KAKENHI: 21K07507, 22K07565, 23K06993, 
24K13396) from the Japan Society for the Promotion of Science JSPS. The funders had no role in the study design, data 
collection and analysis, decision to publish, or preparation of the manuscript.

https://doi.org/10.2147/NDT.S525179                                                                                                                                                                                                                                                                                                                                                                                                                                          Neuropsychiatric Disease and Treatment 2025:21 1444

Inano et al                                                                                                                                                                           

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Disclosure
The authors declare that they have no conflicts of interest in this work.

References
1. Sugawara N, Yasui-Furukori N, Takahashi I, Matsuzaka M, Nakaji S. Age and gender differences in the factor structure of the center for 

epidemiological studies depression scale among Japanese working individuals. Compr Psychiatry. 2015;56:272–278. PMID: 25443978. 
doi:10.1016/j.comppsych.2014.09.004

2. Kessler RC, Angermeyer M, Anthony JC, et al. Lifetime prevalence and age-of-onset distributions of mental disorders in the world health 
organization’s world mental health survey initiative. World Psychiatry. 2007;6(3):168–176. PMID: 18188442.

3. Ishikawa H, Tachimori H, Takeshima T, et al. Prevalence, treatment, and the correlates of common mental disorders in the mid 2010’s in Japan: the 
results of the world mental health Japan 2nd survey. J Affect Disord. 2018;241:554–562. PMID: 30153639. doi:10.1016/j.jad.2018.08.050

4. Cipriani A, Furukawa TA, Salanti G, et al. Comparative efficacy and acceptability of 21 antidepressant drugs for the acute treatment of adults with 
major depressive disorder: a systematic review and network meta-analysis. Lancet. 2018;391(10128):1357–1366. PMID: 29477251. doi:10.1016/ 
S0140-6736(17)32802-7

5. Naudet F, Maria AS, Falissard B. Antidepressant response in major depressive disorder: a meta-regression comparison of randomized controlled 
trials and observational studies. PLoS One. 2011;6(6):e20811. PMID: 21687681. doi:10.1371/journal.pone.0020811

6. Keller MB, Lavori PW, Mueller TI, et al. Time to recovery, chronicity, and levels of psychopathology in major depression. A 5-year prospective 
follow-up of 431 subjects. Arch Gen Psychiatry. 1992;49(10):809–816. PMID: 1417434. doi:10.1001/archpsyc.1992.01820100053010

7. Stegenga BT, Kamphuis MH, King M, Nazareth I, Geerlings MI. The natural course and outcome of major depressive disorder in primary care: the 
PREDICT-NL study. Soc Psychiatry Psychiatr Epidemiol. 2012;47(1):87–95. PMID: 21057769. doi:10.1007/s00127-010-0317-9

8. Walker ER, Druss BG. Rate and predictors of persistent major depressive disorder in a nationally representative sample. Community Ment Health J. 
2015;51(6):701–707. PMID: 25527224. doi:10.1007/s10597-014-9793-9

9. Nierenberg AA, Husain MM, Trivedi MH, et al. Residual symptoms after remission of major depressive disorder with citalopram and risk of 
relapse: a STAR*D report. Psychol Med. 2010;40(1):41–50. PMID: 19460188. doi:10.1017/S0033291709006011

10. von Wolff A, Jansen M, Hölzel LP, Westphal A, Härter M, Kriston L. Generalizability of findings from efficacy trials for chronic depression: an 
analysis of eligibility criteria. Psychiatr Serv. 2014;65(7):897–904. PMID: 24632781. doi:10.1176/appi.ps.201300309

11. Lorenzo-Luaces L, Zimmerman M, Cuijpers P. Are studies of psychotherapies for depression more or less generalizable than studies of 
antidepressants? J Affect Disord. 2018;234:8–13. PMID: 29522947. doi:10.1016/j.jad.2018.02.066

12. Hughes S, Cohen D. A systematic review of long-term studies of drug treated and non-drug treated depression. J Affect Disord. 2009;118 
(1–3):9–18. PMID: 19249104. doi:10.1016/j.jad.2009.01.027

13. Furukawa TA, Kitamura T, Takahashi K. Time to recovery of an inception cohort with hitherto untreated unipolar major depressive episodes. Br 
J Psychiatry. 2000;177:331–335. PMID: 11116774. doi:10.1192/bjp.177.4.331

14. Nogami W, Nakagawa A, Katayama N, et al. Effect of personality traits on sustained remission among patients with major depression: a 12-month 
prospective study. Neuropsychiatr Dis Treat. 2022;18:2771–2781. PMID: 36465145. doi:10.2147/NDT.S384705

15. Rush AJ, Trivedi MH, Ibrahim HM, et al. The 16-item quick inventory of depressive symptomatology (QIDS), clinician rating (QIDS-C), and 
self-report (QIDS-SR): a psychometric evaluation in patients with chronic major depression. Biol Psychiatry. 2003;54(5):573–583. PMID: 
12946886. doi:10.1016/s0006-3223(02)01866-8

16. Fujisawa D, Nakagawa A, Tajima M, et al. Cross cultural adaptation of the quick inventory of depressive symptomatology-self report (QIDS-SR-J). 
Jap J Stress Sci. 2010;25(1):43–52. in Japanese.

17. Nakamura S, Sugawara N, Kawamata Y, Yasui-Furukori N, Shimoda K. Subjective sleep disturbances across psychiatric illnesses-a transdiagnostic 
analysis. Australas Psychiatry. 2023;31(2):229–230. PMID: 36727636. doi:10.1177/10398562231154113

18. Yamada M, Sugawara N, Kawamata Y, Yasui-Furukori N. Differences in self-reported psychotic symptoms between patients with autism spectrum 
disorder and those with schizophrenia. Neuropsychopharmacol Rep. 2023;43(3):457–461. PMID: 37605491. doi:10.1002/npr2.12374

19. Sato A, Sugawara N, Kawamata Y, Yasui-Furukori N. Changes in suicidal ideation during treatment among patients with major depressive disorder: 
a 6-month naturalistic follow-up study. Neuropsychopharmacol Rep. 2024;44(2):371–380. PMID: 38443150. doi:10.1002/npr2.12428

20. Ishihara Y, Sugawara N, Kawamata Y, Yasui-Furukori N. Initial psychotropic prescriptions and symptom associations in first-visit patients with 
major depressive disorder: a single-center cross-sectional study. Neuropsychopharmacol Rep. 2025;45(1):e12507. PMID: 39568098. doi:10.1002/ 
npr2.12507

21. Sakurai H, Suzuki T, Yoshimura K, Mimura M, Uchida H. Predicting relapse with individual residual symptoms in major depressive disorder: 
a reanalysis of the STAR*D data. Psychopharmacology. 2017;234(16):2453–2461. PMID: 28470399. doi:10.1007/s00213-017-4634-5

22. Gosling SD, Rentfrow PJ, Swann WB. A very brief measure of the big-five personality domains. J Res Pers. 2003;37(6):504–528. doi:10.1016/ 
S0092-6566(03)00046-1

23. Oshio A, Abe S, Cutrone P. Development, reliability, and validity of the Japanese version of ten item personality inventory (TIPI-J). Jpn 
J Personality. 2012;21(1):40–52. doi:10.2132/personality.21.40

24. Kobayashi H, Nemoto T, Koshikawa H, et al. A self-reported instrument for prodromal symptoms of psychosis: testing the clinical validity of the 
PRIME Screen-Revised (PS-R) in a Japanese population. Schizophr Res. 2008;106(2–3):356–362. PMID: 18809299. doi:10.1016/j. 
schres.2008.08.018

25. Ju M, Wang J, Xu L, et al. Frequency of self-reported psychotic symptoms among 2542 outpatients at their first visit for mental health services. 
Psychiatry. 2021;84(1):57–67. PMID: 33406016. doi:10.1080/00332747.2020.1855936

26. Tabuchi T, Shinozaki T, Fujiwara T. Tobacco price increase and smoking behaviour changes in various subgroups: a nationwide longitudinal 7-year 
follow-up study among a middle-aged Japanese population. Tob Control. 2017;26(1):69–77. PMID: 26880743. doi:10.1136/tobaccocontrol-2015- 
052804

Neuropsychiatric Disease and Treatment 2025:21                                                                              https://doi.org/10.2147/NDT.S525179                                                                                                                                                                                                                                                                                                                                                                                                   1445

Inano et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1016/j.comppsych.2014.09.004
https://doi.org/10.1016/j.jad.2018.08.050
https://doi.org/10.1016/S0140-6736(17)32802-7
https://doi.org/10.1016/S0140-6736(17)32802-7
https://doi.org/10.1371/journal.pone.0020811
https://doi.org/10.1001/archpsyc.1992.01820100053010
https://doi.org/10.1007/s00127-010-0317-9
https://doi.org/10.1007/s10597-014-9793-9
https://doi.org/10.1017/S0033291709006011
https://doi.org/10.1176/appi.ps.201300309
https://doi.org/10.1016/j.jad.2018.02.066
https://doi.org/10.1016/j.jad.2009.01.027
https://doi.org/10.1192/bjp.177.4.331
https://doi.org/10.2147/NDT.S384705
https://doi.org/10.1016/s0006-3223(02)01866-8
https://doi.org/10.1177/10398562231154113
https://doi.org/10.1002/npr2.12374
https://doi.org/10.1002/npr2.12428
https://doi.org/10.1002/npr2.12507
https://doi.org/10.1002/npr2.12507
https://doi.org/10.1007/s00213-017-4634-5
https://doi.org/10.1016/S0092-6566(03)00046-1
https://doi.org/10.1016/S0092-6566(03)00046-1
https://doi.org/10.2132/personality.21.40
https://doi.org/10.1016/j.schres.2008.08.018
https://doi.org/10.1016/j.schres.2008.08.018
https://doi.org/10.1080/00332747.2020.1855936
https://doi.org/10.1136/tobaccocontrol-2015-052804
https://doi.org/10.1136/tobaccocontrol-2015-052804


27. Sugawara N, Adachi N, Kubota Y, et al. Determinants of three-year clinical outcomes in real-world outpatients with bipolar disorder: the 
multicenter treatment survey for bipolar disorder in psychiatric outpatient clinics (MUSUBI). J Psychiatr Res. 2022;151:683–692. PMID: 
35675718. doi:10.1016/j.jpsychires.2022.05.028

28. Rothman KJ. No adjustments are needed for multiple comparisons. Epidemiology. 1990;1(1):43–46. PMID: 2081237. doi:10.1097/00001648- 
199001000-00010

29. Kwaśny A, Dywel A, Włodarczyk A, Szarmach J, Strandberg O, Cubała WJ. Residual insomnia in major depressive disorder: a systematic review. 
Front Psychiatry. 2023;14:1190415. PMID: 37398584. doi:10.3389/fpsyt.2023.1190415

30. McClintock SM, Husain MM, Wisniewski SR, et al. Residual symptoms in depressed outpatients who respond by 50% but do not remit to 
antidepressant medication. J Clin Psychopharmacol. 2011;31(2):180–186. PMID: 21346613. doi:10.1097/JCP.0b013e31820ebd2c

31. Romera I, Pérez V, Ciudad A, et al. Residual symptoms and functioning in depression, does the type of residual symptom matter? A post-hoc 
analysis. BMC Psychiatry. 2013;13:51. PMID: 23398902. doi:10.1186/1471-244X-13-51

32. Freeman MP, Fisher L, Clain A, et al. Differentiating residual symptoms of depression from adverse events among patients initiating treatment with 
an antidepressant. Ann Clin Psychiatry. 2017;29(1):28–34. PMID: 28207913.

33. Kishi T, Ikuta T, Sakuma K, et al. Safety profile of antidepressant for Japanese adults with major depressive disorder: a systematic review and 
network meta-analysis. Psychiatry Clin Neurosci. 2024;78(2):142–144. PMID: 37984427. doi:10.1111/pcn.13622

34. Hsu JW, Chen LC, Bai YM, et al. Appetite hormone dysregulation, body mass index, and emotional dysregulation in nonobese adolescents with 
first-episode schizophrenia, bipolar disorder, and major depressive disorder: a cross-sectional association study. CNS Spectr. 2023;28(5):629–636. 
PMID: 36762484. doi:10.1017/S1092852923000081

35. Kwaśna J, Kwaśny A, Wilkowska A, Bychowski M, Cubała WJ. Residual hypersomnia in unipolar and bipolar depression: a systematic review. 
World J Biol Psychiatry. 2024;25(10):575–591. PMID: 39610156. doi:10.1080/15622975.2024.2429429

36. Lorant V, Deliège D, Eaton W, Robert A, Philippot P, Ansseau M. Socioeconomic inequalities in depression: a meta-analysis. Am J Epidemiol. 
2003;157(2):98–112. PMID: 12522017. doi:10.1093/aje/kwf182

37. Xiong X, Hu RX, Ning W. The relationship between educational attainment, lifestyle, self-rated health, and depressive symptoms among Chinese 
adults: a longitudinal survey from 2012 to 2020. Front Public Health. 2024;12:1480050. PMID: 39697285. doi:10.3389/fpubh.2024.1480050

38. Ghatavi K, Nicolson R, MacDonald C, Osher S, Levitt A. Defining guilt in depression: a comparison of subjects with major depression, chronic 
medical illness and healthy controls. J Affect Disord. 2002;68(2–3):307–315. PMID: 12063158. doi:10.1016/s0165-0327(01)00335-4

39. Ahmadpanah M, Rahighi AH, Haghighi M. Female gender, marital and family problems, and feelings of guilt are related to self-immolation suicide 
attempts. Neuropsychobiology. 2017;76(1):51–58. PMID: 29649810. doi:10.1159/000487859

40. Freeman D, Garety PA, Kuipers E, Fowler D, Bebbington PE. A cognitive model of persecutory delusions. Br J Clin Psychol. 2002;41(Pt 
4):331–347. PMID: 12437789. doi:10.1348/014466502760387461

41. Jääskeläinen E, Juola T, Korpela H, et al. Epidemiology of psychotic depression - systematic review and meta-analysis. Psychol Med. 2018;48 
(6):905–918. PMID: 28893329. doi:10.1017/S0033291717002501

42. Duberstein PR. Openness to experience and completed suicide across the second half of life. Int Psychogeriatr. 1995;7(2):183–198. PMID: 
8829426. doi:10.1017/s1041610295001967

43. Gorevski E, Succop P, Sachdeva J, et al. Is there an association between immunosuppressant therapy medication adherence and depression, quality 
of life, and personality traits in the kidney and liver transplant population? Patient Prefer Adherence. 2013;7:301–307. PMID: 23620661. 
doi:10.2147/PPA.S34945

Neuropsychiatric Disease and Treatment                                                                                    

Publish your work in this journal 
Neuropsychiatric Disease and Treatment is an international, peer-reviewed journal of clinical therapeutics and pharmacology focusing on 
concise rapid reporting of clinical or pre-clinical studies on a range of neuropsychiatric and neurological disorders. This journal is indexed on 
PubMed Central, the ‘PsycINFO’ database and CAS, and is the official journal of The International Neuropsychiatric Association (INA). The 
manuscript management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit 
http://www.dovepress.com/testimonials.php to read real quotes from published authors.  

Submit your manuscript here: https://www.dovepress.com/neuropsychiatric-disease-and-treatment-journal

Neuropsychiatric Disease and Treatment 2025:21 1446

Inano et al                                                                                                                                                                           

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1016/j.jpsychires.2022.05.028
https://doi.org/10.1097/00001648-199001000-00010
https://doi.org/10.1097/00001648-199001000-00010
https://doi.org/10.3389/fpsyt.2023.1190415
https://doi.org/10.1097/JCP.0b013e31820ebd2c
https://doi.org/10.1186/1471-244X-13-51
https://doi.org/10.1111/pcn.13622
https://doi.org/10.1017/S1092852923000081
https://doi.org/10.1080/15622975.2024.2429429
https://doi.org/10.1093/aje/kwf182
https://doi.org/10.3389/fpubh.2024.1480050
https://doi.org/10.1016/s0165-0327(01)00335-4
https://doi.org/10.1159/000487859
https://doi.org/10.1348/014466502760387461
https://doi.org/10.1017/S0033291717002501
https://doi.org/10.1017/s1041610295001967
https://doi.org/10.2147/PPA.S34945
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Methods
	Design and Participants
	Depressive Symptoms
	Personality Traits
	Psychotic Symptoms
	Statistical Analyses
	Ethical Considerations

	Results
	Demographic and Clinical Characteristics
	Predictors of Depressive Symptoms and Remission Among Follow-Up Completers

	Discussion
	Limitation

	Conclusion
	Abbreviations
	Data Sharing Statement
	Ethics Approval Statement
	Patient Consent Statement
	Acknowledgments
	Author Contributions
	Funding
	Disclosure

