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Abstract
Background
Hikikomori (HK) is characterized by self-isolation and social refusal, being more likely also associated with affective disorders, including depression. This case–control study primarily aimed at identifying (if any) predominant affective temperaments are associated with HK in depressed versus not-depressed individuals. Secondary objectives comprise assessing which other psychopathological dimensions (e.g., boredom, anxiety) are associated with the HK specifier in depressed individuals.

Methods
From the larger SWATCH study, 687 Italian young people were screened for depression, as measured by 9 items-Patient Health Questionnaire (PHQ-9) and HK-like social withdrawal, through the Hikikomori Questionnaire-25 (HQ-25). All subjects were administered a brief-Temperament Evaluation of Memphis, Pisa, Paris and San Diego (TEMPS-M), the 7 items-Generalized Anxiety Disorder (GAD-7) and the Multidimensional State Boredom Scale (MSBS).

Results
Males reported significantly higher scores at HQ-25 total score than females (p = 0.026). In the total sample, HK social withdrawal is positively predicted by MSBS low arousal, disengagement, depressive levels, depressive and irritable affective temperaments, while negatively by anxiety (F(6, 680) = 82.336, p < 0.001, R2 = 0.421). By selecting only depressed sample, HQ-25 is positively predicted by MSBS total score, low arousal and depressive affective temperament, while negatively by MSBS high arousal (F(4, 383) = 48.544, p < 0.001, R2 = 0.336). The logistic regression model found that the likelihood of developing depression with the HK specifier is significantly predicted by depressive and cyclothymic affective temperaments.

Conclusions
These preliminary findings could help in clinically characterizing the relationship between specific affective temperamental profiles among individuals with depression with/without HK specifier, in order to provide a more tailored and personalized therapeutic approach. Our Italian study should be extensively replicated in larger, longitudinal and multicentric pan-European studies, by specifically assessing the impact of these findings on depression clinical course, prognosis and treatment outcomes.
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Background
During the last years, there has been an increasing interest in investigating and clinically characterizing certain newly described psychopathological entities in Western Countries, originally described only in oriental ones, such as in Japan [1, 2]. The Hikikomori syndrome (引き籠もり) was described for the first time in Japan and it has been considered for long time as a culture/Japan-bound syndrome [3, 4], even though nowadays evidence confirmed its spread as diagnostic entity in Western countries, including Italy [5–8]. Hikikomori, firstly described by the psychiatrist T. Saito in 1998 [9], refers to any individual who intentionally withdraws him/herself into his/her home or room for at least 6 months, refusing any social situation and interaction with all people in-person, including friends and/or relatives [4]. Etymologically, it derives from the Japanese composed verb, formed by “hiku” (i.e., “to pull back”) and “komoru” (i.e., “seclude oneself”) [4]. Hikikomori syndrome could be classified as a primary (or idiopathic) or secondary. The primary form is not associated with other diseases. While secondary form is associated with other (psychiatric or not) illnesses [4]. Diagnostic criteria for Hikikomori are described in Fig. 1.[image: ]
Fig. 1Diagnostic criteria for Hikikomori Syndrome (from Kato et al. [4]


Indeed, social withdrawal has been identified to be associated with several psychiatric conditions such as psychotic disorders, personality disorders and affective disorders (mainly major depression) [10, 11]. Furthermore, despite Hikikomori has been described in Japan for more than 20 years, there are few studies specifically investigating psychopathological, personality and temperamental characteristics of individuals with Hikikomori-like social withdrawal [2, 12–15]. Pioneering studies are focusing on various psychological factors frequently reported among hikikomori subjects such as the lack of functional coping strategies, interpersonal difficulties, low self-esteem levels, poor autonomy capacity, tendency to experience anxious-depressive states, environmental sensitivity, and insecure/anxious attachment pattern [13, 16–18]. Indeed, determining which are the typical/predominant/predisposing hikikomori temperamental patterns, also considering sex-based differences, would be important not only to allow an early and precise clinical characterization of the phenomenon also in Italy, but also to predict potentially risky psychopathological trajectories such as suicidal behaviours as well as personalizing more tailored interventions [1, 15, 19]. However, currently there are no studies specifically conducted to explore the role of predominant affective temperaments in the onset and maintenance of Hikikomori-like social withdrawal symptomatology.
The concept of affective temperament refers to the emotional domain of personality, which is related to the subject's predisposition to the development of mood disorders [20] and, potentially, also to those depressive pictures associated with Hikikomori-like social withdrawal symptomatology. Temperament is defined as a stable personality trait and refers to the activity levels, social and biological rhythms, mood and daily variability of patients [21]. According to Akiskal, all mental disorders, including both affective and psychotic conditions, have been supposed to represent abnormal forms of normal temperamental traits [22]. Indeed, Kraepelin was the first to identify affective temperaments, recognising the depressive, irritable, manic, and cyclothymic temperamental dispositions [22]. While Kretschmer identified the cyclothymic temperament (which combines all those affective temperaments previously theorized by Kraepelin) and its opposite schizotymic affective temperament [22]. Akiskal was indeed the first to clearly characterize and define five affective temperaments (i.e., cyclothymic, depressive, hyperthymic, irritable, and anxious) and to investigate the associations between specific predominant affective temperaments with the variable clinical characterization of mood disorders [21].
Overall, due to the extremely need to clinically characterize Hikikomori individuals, and, particularly, in stratifying depressed individuals with or without Hikikomori as diagnostic specifier, by investigating the potential association with specific predominant affective temperaments, according to the Akiskal’s classification, we carried out a sub-analysis within the larger SWATCH (Social Withdrawal And TeCno-mediated mental Health issues) study. Specifically, our main hypothesis to be tested consisted in assessing whether it is possible to identify (if any) specific predominant affective temperaments are more likely associated with the presence versus absence of the Hikikomori specifier to depression in order to provide a diagnostic subtyping of young depressed individuals useful for considerations regarding a more tailored and personalized therapeutic approach. Therefore, the primary objective of the present study aimed at investigating which predominant affective temperamental profiles are prevalent within a sample of Italian young people stratified according to the presence/absence of clinically significant depressive symptomatology with or without the Hikikomori diagnostic specifier. Secondary objectives comprise assessing whether there sex-based differences and whether other variables could be variably associated with the presence of the Hikikomori specifier among depressed individuals and a set of supposed more predominant associated affective temperaments, such as the boredom dimension and the associated anxiety symptomatology.

Methods
Study design and recruitment strategies
The study was carried out by recruiting a sub-sample of Italian young people (aged 18–35) during the timeframe March-October, 2022, within the larger SWATCH study aimed at investigating the main psychopathological determinants of the severe youth social withdrawal condition (hikikomori-like) and web-based psychopathologies in Italian adolescents/young adults. From the SWATCH dataset, the following inclusion criteria were considered: (a) age ranging from 18 to 35 years-old; (b) written informed consent to participate in the current study. All participants who did not agree to provide a written informed consent and those who did not fully complete all questionnaires were properly excluded by the analysis. The final sample was stratified in two groups: subjects with clinically relevant depressive symptomatology (DEP +) and subjects without clinically relevant depressive symptomatology (DEP-), by using the 9-item Patient Health Questionnaire (PHQ-9) cut-off of 10 or above [23]. Both groups were homogeneous according to the sex and age. Sample size was calculated using the Statistical Software G*Power version 3.1. (Franz, Universitat Kiel, Germany), by keeping the values of confidence level as 99%, anticipated population proportion 0.5, an α error of 0.05, a power of 80%, and taking into consideration all variables to be entered in the multivariable analysis, in order to obtain at least an effect size of > 0.3. A minimum total sample size of 278 was established to be reached for the present study, divided in two groups (DEP + and DEP-) constituted by at least 139 participants each one. The study was conducted in accordance with the ethical principles outlined in the Declaration of Helsinki and according to the guidelines for Good Clinical Practice (GCP) (WHO, 2013), following the approval by the local Institutional Review Board. All participants gave informed consent to take part in the study.

Measurements
A case report form (CRF) was developed to collect a set of socio-demographic and clinical characteristics, including participants' age, sex, occupational and marital status, living condition, parents’ marital status, and previous psychiatric history. All participants were administered at baseline the following self-administered questionnaires, as described below.
The PHQ-9 is a 9-items tool designed to screen for depression in primary care and specialty medical settings [23]. The standard cutoff score to identify possible major depression is 10 or above, with a sensitivity of 88% and a specificity of 88% for major depression [23]. The PHQ-9 total score obtained by summing all 9 items, allows clinicians to discriminate between mild (PHQ-9 ranging 10–14), moderate (PHQ-9 ranging 15–19) and severe (PHQ-9 ≥ 20) depression [24]. The instrument has a good reliability in identifying clinically relevant depressive symptomatology also in the Italian sample [25]. In our study, Cronbach's α of the PHQ-9 showed a satisfactory internal reliability (α = 0.849).
The Generalized Anxiety Disorder-7 (GAD-7) is a 7-items questionnaire primarily identified for screening of GAD suitable to individuation of anxious patterns of symptoms [26]. The standard score to identify clinically significant anxiety indicative of a generalized anxiety disorder is 10 or above, with a sensitivity of 89% and a specificity of 82%, while the cut-off of 5 or above was established to identify significant clinically relevant anxiety symptomatology [26]. The GAD-7 total score obtained by summing all 7 items, allows clinicians to discriminate between mild (GAD-7 ranging 5–9), moderate (GAD-7 ranging 10–14) and severe (GAD-7 ≥ 15) anxiety [26]. In our study, Cronbach’s α of the GAD-7 showed satisfactory internal reliability (α = 0.887).
The 25-item Hikikomori Questionnaire (HQ-25) is a 25-item self-report scale measuring symptoms of Hikikomori-like social withdrawal over the past 6 months. For each item, response options range from 0 “strongly disagree” to 4 “strongly agree” [27]. The HQ-25 provides a three-factor theoretical model of Hikikomori construct, namely socialization, isolation and emotional support. A total HQ-25 score was obtained by summing up individual items’ scores. In the original and Italian study, the standard cutoff score to discriminate between individuals at risk for Hikikomori and those not at risk is 42 or above, with a sensitivity of 94% and a specificity of 61% [27, 28]. HQ-25 showed a good internal consistency, with Cronbach’s α values ranging 0.88 to 0.96 for the total scale, while 0.94, 0.91 and 0.88, respectively, for the three abovementioned subscales [27]. Reliability and validity of this instrument has been tested also in Italian samples and reported good results, by confirming that the originally proposed Japanese three-factor measurement model structure of the HQ-25 and total score could be adapted in the Italian context as well [28]. In our study, Cronbach's α of the HQ-25 showed a satisfactory internal reliability (α = 0.813).
The brief version of the Munster Temperament Evaluation of Memphis, Pisa, Paris and San Diego (TEMPS-M) [29] is a 35-items self-report questionnaire used to assess affective temperaments described by Akiskal [30, 31], i.e. depressive, anxious, hyperthymic, cyclothymic and irritable, using a dimensional approach with a 5-point Likert scale ranging from 1 (“not at all”) to 5 (“very much”) [29]. TEMPS-M has been developed in different clinical and research settings [32]. In our study, Cronbach's α of the TEMPS-M total score and depressive, cyclothymic, hyperthymic, irritable and anxious showed satisfactory internal reliability (respectively, α = 0.898, α = 0.884, α = 0.903, α = 0.841, α = 0.853, α = 0.803).
The Multidimensional State Boredom Scale (MSBS) consists of 29 items with answers on a seven-point Likert scale, from 1 (“strongly disagree”) to 7 (“strongly agree”) [33]. The items are divided into five factors/subscales: (a) time perception (TP), which describes the slow passage of time; (b) disengagement (DIS), regarding a lack of involvement; (c) inattention (INA), or difficulty focusing attention on events; (d) high arousal (HA), which concerns the negative effects of an excessively high arousal; and (e) low arousal (LA), which covers the experiences and behavior attributable to an excessively low arousal. Scores obtained for these five factors are combined to obtain an overall boredom score. The instrument has been also validated in Italian samples [33], by showing good psychometric properties, including an excellent internal consistency. In our study, Cronbach's α of the MSBS also showed an excellent internal reliability (α = 0.965).

Statistical analyses
All analyses were performed using the software Statistical Package for Social Science (SPSS) per MacOS version 28.0 (IBM SPSS Statistics, Chicago, IL, United States). For all analyses, the level of statistical significance was set at p < 0.05, two-tailed. Descriptive statistics were performed in order to describe the socio-demographic and clinical characteristics of the sample. Categorical variables are summarized as frequency (n) and percentage (%) whilst continuous variables as means [standard deviation (SD)]. The normality of the distribution of all continuous variables were verified by using skewness, kurtosis and the Kolmogorov–Smirnov test, and the equality of variances by Levene test. The total sample was initially divided into two groups: DEP + and DEP-. Then, the sample was also stratified into four groups, depending on the presence or absence of clinically significant depression (as measured through PHQ) and the presence or absence of specifier Hikikomori (as measured through HQ-25): group 1 (DEP + /HK +), group 2 (DEP + /HK-), group 3 (DEP-/HK +) and group 4 (DEP-/HK-). To compare all socio-demographic and categorical variables in each group, the χ2 Test was used. While Student’s t-test and two-way tailored analysis of variance (ANOVA) were performed, respectively, to compare all continuous variables between DEP + versus DEP- groups and between four groups (DEP + /HK + ; DEP + /HK-; DEP-/HK + ; DEP-/HK-), after verifying the normality of quantitative variables. Primary outcome was evaluating which predominant Akiskal’s affective temperament is more likely associated with Hikikomori-like social withdrawal specifier (as measured by HQ-25) in the total sample and within the depressive versus not-depressed subsample. Bivariate Person’s correlations have been used to investigate potential associations between the primary outcome and other variables, particularly TEMPS-M, MSBS, GAD-7 and PHQ-9. Multivariate linear regression models have been assessed to investigate variables associated with the severity of Hikikomori-like social withdrawal symptomatology, including as independent variables depressive symptomatology (as measured by PHQ-9), anxiety symptomatology (as measured by GAD-7), Akiskal’s affective temperaments (as measured by TEMPS-M), boredom dimension (as measured by MSBS and its subscales). Multivariate linear regression models have been performed in the total sample, with also a subanalysis across both sexes (males versus males), in order to investigating potentially sex-based differences in the findings, and within the depressed sample only, in order to investigate whether (if any) differences were found considering the presence of depressive symptomatology. Then, a binary logistic regression analysis was run within the sample of individuals with depression, to evaluate which predominant affective temperament are associated with a concomitant Hikikomori-like social withdrawal symptomatology. The odds ratios (OR), corresponding to 95% of confidence intervals (CI), standardized coefficient β values were generated for each variable.


Results
Socio-demographic characteristics of the sample
A sample of 687 outpatients young adults was included in the study (Table 1). Participants’ mean age was 24.1 (SD = 3.2), without sex-based differences (p = 0.671). Around two-third of the sample is represented by females (N = 523; 76.1%). Most participants declared to have a stable affective relationship (N = 637; 92.8%) and to live with his/her family members (N = 372; 54.1%). Most of the sample declared that their parents are not separated and/or divorced (N = 537; 78.2%). Most of the sample declared a previous positive psychiatric history (N = 524; 76.3%). The mean education level (in years) was 17.6 (SD = 2.5), without sex-based differences (p = 0.546).Table 1Socio-demographic characteristics of the sample


	 	Total sample
	DepHK
	DepHK-
	noDepHK + 
	noDepHK-
	p-value

	Sex

	 Males
	164 (23.9%)
	62 (25.4%)
	26 (18.1%)
	31 (34.8%)
	45 (21.4%)
	χ2 = 9.570
p = 0.023

	 Females
	523 (76.1%)
	182 (74.6%)
	118 (22.6%)
	58 (65.2%)
	165 78.6%)

	Age (years)

	 M (SD)
	24.1 (3.2)
	24.1 (3.2)
	24.2 (3.4)
	26.6 (3.1)
	24.2 (3.2)
	p = 0.625

	Educational level (years)

	 M (SD)
	17.6 (2.5)
	17.7 (2.4)
	17.6 (2.7)
	17.9 (2.6)
	17.5 (2.2)
	p = 0.521

	Living condition

	 With their nuclear family
	372 (54.1%)
	122 (50%)
	72 (50%)
	52 (58.4%)
	126 (60%)
	χ2 = 26.440
p = 0.190

	 With one their parents
	63 (9.2%)
	26 (10.7%)
	17 (11.8%)
	2 (2.2%)
	18 (8.6%)

	 With other relatives (not parents)
	11 (1.6%)
	4 (1.6%)
	3 (2.1%)
	1 (1.1%)
	3 (1.4%)

	 Alone
	35 (5.1%)
	13 (5.3%)
	10 (6.9%)
	6 (6.7%)
	6 (2.9%)

	 In a university hostel/boarding school
	19 (2.8%)
	9 (3.7%)
	4 (2.8%)
	5 (5.6%)
	1 (0.5%)

	 Together with friends
	72 (10.5%)
	31 (12.7%)
	13 (9%)
	9 (10.1%)
	19 (9%)

	 With their partner
	76 (11.1%)
	26 (10.7%)
	20 (13.9%)
	9 (10.1%)
	21 (10%)

	 Other
	39 (5.7%)
	13 (5.3%)
	5 (3.5%)
	5 (5.6%)
	16 (7.6%)

	Psychological problem history

	 None
	163 (23.7%)
	 	 	 	 	χ2 = 25.207
p < 0.001

	 Yes
	524 (76.3%)
	 	 	 	 
	Siblings

	 Yes
	568 (82.7%)
	47 (19.3%)
	25 (17.4%)
	10 (11.2%)
	37 (17.6%)
	χ2 = 2.956
p = 0.401

	 No
	119 (17.3%)
	197 (80.7%)
	119 (82.6%)
	79 (88.8%)
	173 (82.4%)

	Relationship status

	 Single
	12 (1.7%)
	2 (1%)
	2 (1.4%)
	2 (2.3%)
	6 (2.9%)
	χ2 = 11.620
p = 0.236

	 In a stable relationship
	370 (53.9%)
	122 (50%)
	80 (55.6%)
	43 (48.3%)
	125 (59.5%)

	 In a unstable relationship
	38 (5.5%)
	14 (5.7%)
	11 (7.6%)
	4 (4.5%)
	9 (4.3%)

	 Married
	267 (38.9%)
	106 (43.3%)
	51 (35.4%)
	40 (44.9%)
	70 (33.3%)


In bold significant p-values




Psychopathological characteristics of the sample
The mean score at PHQ-9 was 11.0 (SD = 5.8), without sex-based differences (p = 0.221). Regarding depressive symptomatology, the sample is slightly mainly represented by individuals with clinically relevant depressive symptomatology (N = 388; 56.5%), based on the stratification of the sample by using the PHQ-9 cutoff ≥ 10 (Table 2).Table 2Psychopathological features of the sample


	Scale, M (SD)
	Total sample
	DepHK
	DepHK-
	noDepHK + 
	noDepHK-
	p-value

	PHQ-9 total score
	11.0 (5.8)
	16.1 (4.3)
	13.4 (3.1)
	6.4 (2.1)
	5.5 (2.3)
	F(3,683) = 486.263
p < 0.001*

	GAD-7 total score
	10.3 (5.4)
	13.9 (4.3)
	12.2 (3.9)
	5.9 (3.9)
	7.2 (3.9)
	F(3,683) = 176.712
p < 0.001*

	HQ-25 total score
	42.1 (13.6)
	55.1 (8.6)
	32.7 (6.1)
	49.9 (6.7)
	30.2 (6.8)
	F(3,683) = 547.499
p < 0.001*

	HQ-25 Socialization
	18.5 (6.4)
	24.4 (4.5)
	14.4 (3.4)
	21.4 (4.3)
	13.1 (3.5)
	F(3,683) = 373.610
p < 0.001*

	HQ-25 Isolation
	11.8 (6.4)
	17.4 (4.7)
	7.6 (3.0)
	15.6 (4.1)
	6.4 (3.1)
	F(3,683) = 392.189
p < 0.001*

	HQ-25 emotional support
	11.9 (2.9)
	13.3 (2.6)
	10.7 (2.7)
	12.9 (2.1)
	10.7 (2.8)
	F(3,683) = 50.432
p < 0.001*

	TEMPS-M depressive
	20.9 (7.4)
	25.7 (6.6)
	21.8 (5.9)
	19.2 (6.3)
	15.6 (5.8)
	F(3,683) = 103.307
p < 0.001**

	TEMPS-Mcyclothymic
	20.1 (8.0)
	25.0 (6.9)
	22.0 (7.2)
	17.4 (6.6)
	14.1 (5.7)
	F(3,683) = 112.067
p < 0.001*

	TEMPS-M hyperthymic
	19.0 (6.0)
	17.9 (6.2)
	18.9 (5.4)
	18.9 (6.0)
	20.4 (6.0)
	F(3,683) = 6.832
p < 0.001**

	TEMPS-M Irritable
	14.9 (6.1)
	17.3 (6.7)
	15.2 (5.6)
	14.1 (5.4)
	12.5 (4.8)
	F(3,683) = 27.071
p < 0.001*

	TEMPS-M anxious
	19.5 (7.0)
	22.7 (6.7)
	20.5 (6.4)
	18.0 (6.6)
	15.7 (5.8)
	F(3,683) = 48.300
p < 0.001*

	MSBS total score
	104.2 (41.4)
	136.8 (29.5)
	102.0 (34.1)
	96.1 (33.8)
	71.7 (31.6)
	F(3,683) = 161.565
p < 0.001*

	MSBS Disengagement
	38.9 (16.4)
	51.5 (11.6)
	37.4 (13.9)
	35.9 (13.9)
	26.6 (13.1)
	F(3,683) = 143.205
p < 0.001*

	MSBS high arousal
	17.7 (8.1)
	23.5 (6.7)
	18.3 (7.0)
	15.7 (6.3)
	11.5 (5.9)
	F(3,683) = 132.424
p < 0.001*

	MSBS inattention
	17.6 (7.3)
	22.0 (5.6)
	17.9 (6.9)
	16.2 (6.9)
	12.7 (6.4)
	F(3,683) = 83.919
p < 0.001

	MSBS low arousal
	19.2 (9.3)
	26.6 (6.9)
	17.9 (7.6)
	17.7 (8.0)
	11.9 (6.6)
	F(3,683) = 166.017
p < 0.001

	MSBS time perception
	11.1 (7.0)
	13.2 (8.4)
	10.5 (6.3)
	10.6 (5.8)
	9.1 (5.5)
	F(3,683) = 14.586
p < 0.001


HQ-25 hikikomori questionnaire-25 items, PHQ-9 Patient health Questionnaire-9, MSBS multidimensional state boredom scale, TEMPS-M munster temperament evaluation of memphis, Pisa, Paris and San Diego; GAD-7 generalized anxiety disorder-7
*Bonferroni
**T2 Tamhane
In bold significant p-values



The mean score at GAD-7 was 10.3 (SD = 5.4), with females who reported significantly higher anxiety scores, compared to males (p = 0.003). Regarding the anxiety symptomatology, the sample is highly represented by individuals who reported clinically relevant anxiety symptomatology (N = 569; 82.8%), based on stratification of the sample by using the GAD-7 cutoff ≥ 5 (Table 2).
The mean score at HQ-25 was 42.1 (SD = 13.6), with males who reported significantly higher scores at HQ-25 total score, compared to females (p = 0.026). The mean score at HQ-25 socialization subscale was 18.5 (SD = 6.4), without sex-based differences (p = 0.097). The mean score at HQ-25 isolation subscale was 11.8 (SD = 6.4), with slightly significantly higher scores among males (p = 0.042). The mean score at HQ-25 emotional support subscale was 11.9 (SD = 2.9), with significantly higher scores among males (p = 0.034) (Table 2).
The mean score at MSBS was 104.3 (SD = 41.4), without sex-based differences (p = 0.975). The mean score at MSBS Disengagement subscale was 38.9 (SD = 16.4), without sex-based differences (p = 0.290). The mean score at MSBS High Arousal subscale was 17.7 (SD = 8.1), without sex-based differences (p = 0.061). The mean score at MSBS Inattention subscale was 17.6 (SD = 7.3), without sex-based differences (p = 0.874). The mean score at MSBS Low Arousal subscale was 19.2 (SD = 9.3), without sex-based differences (p = 0.976). The mean score at MSBS Time Perception was 11.1 (SD = 7.0), without sex-based differences (p = 0.743) (Table 2).
The mean score at depressive temperament subscale at TEMPS-M was 20.9 (SD = 7.4), without significant sex-based differences (p = 0.191). The mean score at cyclothymic temperament subscale at TEMPS-M was 20.1 (SD = 8.0), without sex-based differences (p = 0.161). The mean score at hyperthymic temperament subscale at TEMPS-M was 19.0 (SD = 6.0), with males who reported significantly higher scores (p = 0.002). The mean score at irritable temperament subscale at TEMPS-M was 14.9 (SD = 6.1), without sex-based differences (p = 0.735) (Table 2). The mean score at anxious temperament subscale at TEMPS-M was 19.5 (SD = 7.0), with significantly higher scores among females (p ≤ 0.001).

Variables associated with Hikikomori-like social withdrawal specifier within the depressed versus not-depressed sample
Considering all the total sample without distinguishing between depressive versus not-depressed individuals, according to the multivariate regression model, HQ-25 levels were positively predicted by MSBS low arousal levels (Beta coefficient, B = 0.428; 95%Confidence Interval, CI = (0.272)—(0.585); p < 0.001], MSBS disengagement (B = 0.145; 95%CI = (0.058)–(0.232); p = 0.001], depressive levels, as measured by PH9 total score (B = 0.482; 95%CI = (0.264)–(0.700); p < 0.001] and by irritable affective temperament (B = 0.215; 95%CI = (0.0075)–(0.325); p = 0.003] and depressive affective temperaments (B = 0.190; 95%CI = (0.043)–(0.338); p = 0.011]. While HQ-25 levels were negatively predicted by GAD-7 total score [B = − 0.252; 95%CI = (− 0.484)–(− 0.020); p = 0.033]. These variables statistically significantly predicted Hikikomori-like social withdrawal symptomatology (F(6, 680) = 82.336, p < 0.001, R2 = 0.421) (Table 3). Furthermore, we explored sex-based differences in Hikikomori-like social withdrawal symptomatology within the total sample, by splitting the multivariate regression linear model according to the sex (males versus females).Table 3Multiple linear regression with HQ-25 total score (as dependent variable)—total sample


	 	B
	SE
	β
	t
	p-value
	95%IC lower limit
	95%IC upper limit
	Tolerance
	VIF

	MSBS Low Arousal
	0.428
	0.080
	0.295
	5.368
	 < 0.001
	0.272
	0.585
	0.282
	3.552

	PHQ-9 total score
	0.482
	0.111
	0.205
	4.346
	 < 0.001
	0.264
	0.700
	0.382
	2.619

	MSBS Disengagement
	0.145
	0.044
	0.175
	3.260
	0.001
	0.058
	0.232
	0.294
	3.398

	TEMPS-M Irritable
	0.215
	0.071
	0.096
	3.026
	0.003
	0.075
	0.325
	0.839
	1.192

	TEMPS-M Depressive
	0.190
	0.075
	0.104
	2.536
	0.011
	0.043
	0.338
	0.502
	1.992

	GAD-7 total score
	− 0.252
	0.118
	− 0.100
	− 2.137
	0.033
	− 0.484
	− 0.020
	0.387
	2.581


SE standard error, HQ-25 hikikomori questionnaire-25 items, PHQ-9 patient health questionnaire-9, MSBS Multidimensional state boredom scale, TEMPS-M munster temperament evaluation of memphis, Pisa, Paris and San Diego; GAD-7: generalized anxiety disorder-7
In bold significant p-values



According to the multivariate regression model, among males, HQ-25 levels were positively predicted by only MSBS total scores [B = 0.147; 95%CI = (0.092)–(0.202); p < 0.001] and depressive symptomatology, as measured by PHQ-9 [B = 0.564; 95%CI = (0.186)–(0.943); p = 0.004]. While, HQ-25 levels were negatively predicted by hyperthymic affective temperament [B = -0.266; 95%CI = (− 0.529)–(− 0.004); p = 0.047]. These variables statistically significantly predicted Hikikomori-like social withdrawal symptomatology (F(3, 160) = 37.520, p < 0.001, R2 = 0.413) (Table 4)(Fig. 2).Table 4Multiple Linear Regression with HQ-25 total score (as dependent variable)


	Only sample of males

	 	B
	SE
	β
	t
	p-value
	95%IC Lower Limit
	95%IC Upper Limit
	Tolerance
	VIF

	MSBS total score
	0.147
	0.028
	0.428
	5.293
	 < 0.001
	0.092
	0.202
	0.562
	1.779

	PHQ-9 total score
	0.564
	0.192
	0.237
	2.944
	0.004
	0.186
	0.943
	0.567
	1.763

	TEMPS-M Hyperthymic
	− 0.266
	0.133
	− 0.123
	− 2.003
	0.047
	− 0.529
	− 0.004
	0.971
	1.030


	Only sample of females

	 	B
	SE
	β
	t
	p-value
	95%IC lower limit
	95%IC upper limit
	Tolerance
	VIF

	MSBS Low Arousal
	0.475
	0.088
	0.332
	5.365
	 < 0.001
	0.301
	0.649
	0.285
	3.512

	MSBS Disengagement
	0.107
	0.050
	0.130
	2.125
	0.034
	0.008
	0.206
	0.289
	3.461

	PHQ-9 total score
	0.502
	0.126
	0.215
	3.971
	 < 0.001
	0.254
	0.750
	0.371
	2.697

	GAD-7 total score
	− 0.354
	0.138
	− 0.140
	− 2.559
	0.011
	− 0.625
	− 0.082
	0.363
	2.755

	TEMPS-M Irritable
	0.206
	0.081
	0.094
	2.543
	0.011
	0.047
	0.365
	0.801
	1.248

	TEMPS-M Anxious
	0.168
	0.077
	0.087
	2.166
	0.031
	0.016
	0.320
	0.675
	1.482

	TEMPS-M Depressive
	0.176
	0.084
	0.098
	2.102
	0.036
	0.012
	0.340
	0.498
	2.010


SE standard error, HQ-25 hikikomori questionnaire-25 items, PHQ-9 patient health questionnaire-9, MSBS multidimensional state boredom scale, TEMPS-M munster temperament evaluation of memphis, Pisa, Paris and San Diego
In bold significant p-values


[image: ]
Fig. 2Graphical representation of relationships between Hikikomori, depression and affective temperaments (males)


Conversely, according to the multivariate regression model, among females, HQ-25 levels were positively predicted MSBS low arousal levels [B = 0.475; 95%CI = (0.301)–(0.649); p < 0.001], MSBS disengagement [B = 0.107; 95%CI = (0.008)–(0.206); p = 0.034], depressive levels, as measured by PH9 total score [B = 0.502; 95%CI = (0.254)–(0.750); p < 0.001]; and by irritable affective temperament [B = 0.206; 95%CI = (0.047)–(0.365); p = 0.011], anxious affective temperament [B = 0.168; 95%CI = (0.016)–(0.320); p = 0.031] and depressive affective temperament (B = 0.176; 95%CI = (0.012)–(0.340); p = 0.036]. While HQ-25 levels were negatively predicted by GAD-7 total score [B = -0.354; 95%CI = (− 0.626)–(− 0.082); p = 0.011]. These variables statistically significantly predicted Hikikomori-like social withdrawal symptomatology (F(7, 515) = 57.605, p < 0.001, R2 = 0.439) (Table 4)(Fig. 3).[image: ]
Fig. 3Graphical representation of relationships between Hikikomori, depression and affective temperaments (females)


When the multivariate linear regression model was run, by selecting only depressed individuals, HQ–25 levels were positively predicted by MSBS total score levels (B = 0.172; 95%CI = (0.098)–(0.245); p < 0.001], MSBS low arousal levels (B = 0.358; 95%CI = (0.114)–(0.602); p < 0.001], and by depressive affective temperament (B = 0.277; 95%CI = (0.094)–(0.459); p = 0.003]. While HQ-25 levels were negatively predicted by MSBS High Arousal levels [B = − 0.347; 95%CI = (− 0.620)–(− 0.074); p = 0.013]. These variables statistically significantly predicted Hikikomori-like social withdrawal symptomatology (F(4, 383) = 48.544, p < 0.001, R2 = 0.336) (Table 5).Table 5Multiple linear regression with HQ-25 total score (as dependent variable)—only sample of depressed individuals (PHQ ≥ 10)


	 	B
	SE
	β
	t
	p-value
	95%IC lower limit
	95%IC upper limit
	Tolerance
	VIF

	MSBS Low Arousal
	0.358
	0.124
	0.224
	2.886
	0.004
	0.114
	0.602
	0.289
	3.464

	MSBS total score
	0.172
	0.038
	0.457
	4.565
	 < 0.001
	0.098
	0.245
	0.173
	5.796

	MSBS High Arousal
	− 0.347
	0.139
	− 0.188
	− 2.500
	0.013
	− 0.620
	− 0.074
	0.305
	3.279

	TEMPS-M Depressive
	0.277
	0.093
	0.138
	2.983
	0.003
	0.094
	0.459
	0.813
	1.230


SE standard error, HQ-25 hikikomori questionnaire-25 items, PHQ-9 patient health questionnaire-9, MSBS multidimensional state boredom scale, TEMPS-M munster temperament evaluation of Memphis, Pisa, Paris and San Diego
In bold significant p-values



A logistic regression analysis was performed to ascertain the effects of all types of five affective temperaments (as measured by TEMPS-M), on the likelihood of developing depression with Hikikomori-like social withdrawal symptomatology. The logistic regression model was statistically significant, χ2(1) = 4.423, p = 0.035. The model explained 12.3% (Nagelkerke R2) of the variance in depression with Hikikomori-like social withdrawal symptomatology and correctly classified 65.5% of cases. According to the logistic regression model, depression with Hikikomori-like social withdrawal symptomatology was significantly predicted by higher levels at TEMPS-M subscales which measures depressive and cyclothymic affective temperaments. Other affective temperaments did not show to be predictive of the onset of a depression with Hikikomori-like social withdrawal symptomatology (Table 6).Table 6Logistic Binary Regression within depressive sample with HK (presence/absence as dichotomous dependent variable)


	 	B
	SE
	Wald
	Exp (B)
	p-value
	95%IC lower limit
	95%IC upper limit

	TEMPS-M Depressive
	0.080
	0.018
	19.385
	1.083
	 < 0.001
	1.045
	1.122

	TEMPS-M Cyclothymic
	0.035
	0.017
	4.407
	1.033
	0.036
	1.002
	1.069


SE standard error, HQ-25 Hikikomori questionnaire-25 items, TEMPS-M munster temperament evaluation of memphis, Pisa, Paris and San Diego
In bold significant p-values





Discussion
To the best of our knowledge, this is the first study investigating the relationship between affective temperaments and Hikikomori-like social withdrawal symptomatology in a cohort of young adults, by comparing clinically significant depressed versus not-depressed individuals and exploring differences between sexes. In particular, following more recent research directions which suggested to explore Hikikomori-like social withdrawal as a transdiagnostic specifier, particularly within the sample of individuals with depressive symptomatology [6, 34], our study specifically explored the association between Hikikomori as diagnostic specifier associated with depression and the identification of specific predominant associated affective temperaments. Overall, our findings found that, within the total recruited sample, HQ-25 mean total scores are overly higher compared to previous published studies carried out within an Italian sample [28, 35, 36], probably due to the younger age of our sample and the recruitment period which was after the COVID-19 pandemic. Comparable with previous studies [28, 35, 36], in our sample, males reported significantly higher HQ-25 scores, particularly in the subscales ‘isolation’ and ‘emotional support’, compared to females. In the total sample, Hikikomori-like social withdrawal symptomatology was found to be significantly predicted by higher levels of low arousal boredom (i.e., by manifesting dysphoria, feelings of emptiness and fatigue) and feelings of disengagement from meaningful and interesting life activities (as measured by MSBS). Moreover, Hikikomori-like social withdrawal has been significantly predicted by higher depressive levels, lower anxiety levels and by higher levels at irritable and depressive affective temperaments (as measured by TEMPS-M). Indeed, despite some studies having been carried out by exploring some child temperamental features and social isolation, there are no published studies specifically addressed to young adults [37, 38]. These studies found an association between child social isolation and the presence of the so-called behavioral inhibition temperament, i.e. the tendency to react following exposure to unfamiliar stimuli by developing anxiety and avoidance behavior [37, 38]. Akiskal already identified a possible association between social isolation and specific affective temperaments, such as cyclothymic (particularly in transient social isolation episodes), and depressive affective temperaments (more associated with the tendency to develop a social withdrawal) [39, 40]. Subjects with depressive affective temperaments tend to be sensitive to suffering, self-denying and devote themselves to others [40]. Their optimal balance is achieved when they are in harmony with others, adhering to social norms and roles [40]. According to this perspective, social isolation could be a maladaptive mechanism to escape suffering or the inability to find harmony with the world around them. In addition, such subjects are characterized by harm avoidance and low novelty seeking, which often leads the subject to a boring life and, hence, could result in a progressive isolation [40]. On the other hand, subjects with an irritable affective temperament, are characterized by the presence of irritable-lunatic mood with 'ill-humored joking' [30]. Such traits could result in disagreements with peers and social impairment leading to progressive social withdrawal both as distanced from others and as a maladaptive defense mechanism (such a person might feel not understood by others) [30]. This could be reinforced by the fact that such individuals have a tendency to brood and great impulsivity [30]. Disengagement in the process leading to boredom is characterized by a difficulty in the process of orienting and attributing attention to the environment resulting in a mismatch between fully experiencing an activity and paying attention to it [41, 42]. This process may explain why this dimension is related to social withdrawal. Indeed, the lack of attention to the environment results in a disinterest in what we find in the environment, with a progressive isolation. Finally, low arousal is connected with the proneness to boredom. In particular, subjects with a low arousal try to find some activities to enhance their arousal [43]. If this process is maladaptive, we can hypothesize that persistent low activation could lead to isolation through feelings of emptiness and fatigue, despite we should integrate these findings by using longitudinal cohort studies to demonstrate whether there is a causal relationship between boredom dimension and the onset of a HK-like social withdrawal within the depressed individuals.
Moreover, considering that our sample is mainly represented by females, we also carried out a sub-analysis assessing potentially sex-based differences in the clinical and predisposition to the development of a depression with or without a Hikikomori diagnostic specifier. In particular, according to our findings, within the male sample, Hikikomori-like social withdrawal conditions seemed to be significantly predicted by general higher boredom levels and the level of depressive severity. While only the presence of a predominant hyperthymic temperament seemed to be negatively associated with the presence of a Hikikomori-like social withdrawal, by suggesting a potential protective role, which should be further investigated and confirmed in larger longitudinal studies evaluating both depressed and not-depressed HK individuals and considering sex-based differences between both samples. Indeed, there are no published studies which allow us to confirm these findings, despite Akiskal previously suggested a possible association of transient social isolation episodes (not Hikikomori-like) and a predominant hyperthymic temperament, mainly occurring as a reaction to the social and seldom maladaptive consequences of their temperaments and the subsequent need to self-isolate in order to have not been exposed to a negative judgment from others [40]. However, social isolation among hyperthymic individuals, may indeed represent a transient reaction which rarely meets Hikikomori diagnostic criteria [6]. Furthermore, our findings reported that, among females, Hikikomori-like social withdrawal seemed to be significantly associated with low arousal and disengagement boredom levels, by depression severity and by irritable, anxious and depressive affective temperaments. Indeed, previous literature already documented that, among females, the most predominant affective temperaments are generally represented by anxious and depressive affective temperaments [20] by, hence, suggesting that probably the irritable affective temperament could indeed more likely be associated to the psychopathological trajectory leading to HK-like social withdrawal symptomatology [30]. However, also these preliminary findings should also be extensively confirmed and replicated in more larger sex-based cohort longitudinal studies, as there is no still published literature on the topic, either in depressed versus not depressed young adults.
Furthermore, after stratifying the entire sample according to the presence versus absence of a depressive symptomatology, according to our findings, depression associated with Hikikomori specifier seemed to be positively associated with higher general boredom levels, particularly low arousal boredom levels. Therefore, within the depressed sample, Hikikomori seemed to not be predicted by disengagement boredom levels as observed in the total sample. This could be explained by the fact that individuals in whom there is a greater component of the disengagement dimension, could display some difficulty in recognizing internal information (e.g., thoughts and emotions) [41]. On the other hand, this ability is often present in those suffering from depression, and this would result in the ability to direct attention to specific environmental elements, more likely responsible for the development of the depressive symptomatology. Moreover, the likelihood of developing Hikikomori-like social withdrawal symptomatology within the context of a depression seemed to be positively predicted by the presence of predominant depressive and cyclothymic affective temperaments, confirming data already observed by Akiskal [21, 30]. Generally, major depressive disorder (MDD) is associated with depressive and anxious temperament [20, 44]. Cyclothymic temperament is associated with the development of Bipolar Disorder (BD), in particular to type II [20, 44]. However, this temperament is also associated with forms of MDD lately evolving into BD, in those individuals who develop MDD but with a positive family history for BD and in atypical forms of MDD [20, 44]. Therefore, cyclothymic temperament could be associated with those clinical phenotypic depressive forms which could be different from the classic MDD clinical picture. Cyclothymic could evolve into depression associated with Hikikomori-like social withdrawal as a diagnostic specifier, manifested by mood swings, which could lead to increasingly frequent depressive episodes over time and, hence, resulting in the potential development of a progressive social and emotional isolation.
Therefore, based on our preliminary findings, one could argue that depression associated with Hikikomori-like social withdrawal symptomatology could represent a distinct type of depression which should be adequately investigated and clinically characterized from a diagnostic and therapeutic perspective, in order to build a personalized and tailored-based intervention. The association with specific affective temperamental profiles could also help clinicians in early identifying those depressed individuals at-risk to develop a clinical picture associated with Hikikomori specifier which, indeed, could potentially modify clinical course, outcomes and treatment strategies.
However, despite these preliminary and promising findings, our study has several limitations which should be adequately addressed and discussed before generalizing our results. Firstly, findings coming from the total sample could be influenced by sex unbalance, being our total sample mainly represented by females. Secondly, our sample could be influenced by the highly age-based selection, mainly represented by young adults (aged 18–35). Therefore, further studies should be carried out by including a more representative sample of individuals (independently by the presence of comorbid depressive symptomatology), in order to clearly confirm these findings only in primary Hikikomori and according to different age ranges. Conversely, when comparing both groups (depressed versus not-depressed), both samples are sex- and age-based homogeneously represented. Therefore, one could argue that findings coming from sub-analysis could be more easily generalizable to the sample of individuals affected by Hikikomori secondary to depression. Thirdly, the cross-sectional nature of our study does not allow us to draw up definitive conclusions regarding the relationship between depression and Hikikomori-like social withdrawal (i.e., identifying whether an individual is affected by a primary depression with Hikikomori or a depression secondary to Hikikomori). Fourthly, being our total sample mainly represented by females, our findings regarding the association between specific affective temperaments and Hikikomori-like social withdrawal symptomatology could be biased by the female-effect in temperamental profiles. Fifthly, our study is a nationwide population-based study and, hence, our findings could be influenced by selection bias, by the fact that our sample is a nonclinical one. Therefore, further larger longitudinal, multicentric and pan-European based studies should be conducted in order to replicate our preliminary findings as well as longitudinally identifying specific sex-based predictors influencing the clinical course, manifestation, treatment outcomes and prognosis of individuals affected by depression depending on the presence of Hikikomori diagnostic specifier. Furthermore, despite our preliminary findings also investigated as secondary exploratory outcomes, boredom dimensions and anxiety symptomatology, the cross-sectional nature of the study did not allow to draw uo definitive conclusions regarding the potential causal relationship between boredom dimension and subdimensions and the increased/decreased chance to develop Hikikomori-like social withdrawal both in depressed versus not depressed individuals, despite our findings could suggest also a potential association and role depending on the type of predominant affective temperament.
Overall, our preliminary findings could significantly help clinicians working with young adults manifesting depressive symptomatology by potentially shedding the light on the possible association between specific predominant affective temperamental profiles and the increased chance to develop a depression associated with the Hikikomori diagnostic specifier. However, our findings coming from a nationwide, Italy-based, nonclinical population-based study specifically recruiting young adults aged 18–35 which could indeed help in providing a current snapshot of the Italian situation regarding youth depression with/without Hikikomori, despite our findings should be extensively replicated in longitudinal clinical studies recruiting both primary and secondary Hikikomori subjects. An interesting result comes from our sex-based stratified sub-analysis, which suggested a potential different clinical phenotypization depending on the sex and also influenced by predominant affective temperament, which should also be confirmed and verified in larger longitudinal clinical studies. In particular, there is the need to confirm which affective temperaments could be protective (or risky) for the development of a Hikikomori-like social withdrawal symptomatology in depressed individuals. Early identification of affective temperament in patients with depression could help in predicting which will be the potential developing psychopathological trajectory leading to the onset of a Hikikomori-like social withdrawal associated with depressive symptomatology and which should be the tailored and personalized treatment to be adapted accordingly. Meanwhile, a comprehensive personological characterization of individuals who develop Hikikomori-like social withdrawal, considering both depressed versus not depressed individuals would be useful to better clinically characterize from a diagnostic and therapeutic perspectives these subjects, also investigating the (potential) mediatory role of the boredom dimensions as well as attachment style profiles and anxiety trait and state. Finally, following suggestions and research hypotheses of previous researchers [1, 2, 4, 10], it would be appropriate to clinically characterize depression associated with Hikikomori by identifying similarities and differences (if any) with the psychopathological construct of the Modern-Type Depression.

Acknowledgements
We would like to thank all individuals who accepted to participate in the study.

Author contributions
L.O. and G.L. conceived and conceptualized the study. G.L. and S.B. contributed to data collection. L.O. performed formal data analysis. A preliminary draft was written by G.L. and L.O. L.O. wrote the final draft. U.V. revised and edited all drafts and the final draft. T.A.K. and U.V. supervised the work and provided the final feedback to the manuscript. All authors have read and agreed to the published version of the manuscript.

Funding
This research received no external funding.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
The study was approved by the local Institutional Review Board of the Department of Experimental and Clinical Neurosciences/DIMSC, Polytechnic University of Marche (protocol code ACPS-D-21-00347, 28th September, 2021) and it complies with the Declaration of Helsinki. All participants provided their written informed consent to participate in the study.

Consent for publication
All participants provided their consent for publication of the present findings.

Competing interests
The authors declare that they have no competing interests. All authors declared that the research was conducted in the absence of any commercial or financial relationships that could be constructed as a potential conflict of interest.


References
	1.
Orsolini L, Bellagamba S, Volpe U, Kato TA. Hikikomori and modern-type depression in Italy: a new phenotypical trans-cultural characterization? Int J Soc Psychiatry. 2022;68(5):1010–7. https://​doi.​org/​10.​1177/​0020764022109940​8.Crossref


	2.
Orsolini L, Longo G, Bellagamba S, Kato TA, Volpe U. Hikikomori-like social withdrawal: an Italian case report. Psychiatry Clin Neurosci. 2023. https://​doi.​org/​10.​1111/​pcn.​13570.Crossref


	3.
Kato TA, Hashimoto R, Hayakawa K, Kubo H, Watabe M, Teo AR, Kanba S. Multidimensional anatomy of “modern type depression” in Japan: a proposal for a different diagnostic approach to depression beyond the DSM-5. Psychiatry Clin Neurosci. 2016;70(1):7–23. https://​doi.​org/​10.​1111/​pcn.​12360.Crossref


	4.
Kato TA, Kanba S, Teo AR. Hikikomori : Multidimensional understanding, assessment, and future international perspectives. Psychiatry Clin Neurosci. 2019;73(8):427–40. https://​doi.​org/​10.​1111/​pcn.​12895.Crossref


	5.
De Michele F, Caredda M, Delle Chiaie R, Salviati M, Biondi M. Hikikomori (ひきこも): a culture-bound syndrome in the web 2.0 era. Riv Psichiatr. 2013;48:354–8. https://​doi.​org/​10.​1708/​1319.​14633.Crossref


	6.
Kato TA, Kanba S, Teo AR. Defining pathological social withdrawal: proposed diagnostic criteria for hikikomori. World Psychiatry. 2020;19(1):116–7. https://​doi.​org/​10.​1002/​wps.​20705.Crossref


	7.
Orsolini L, Ricci L, Cicolini A, Volpe U. Liquid youth generation? The new psychopathological trajectories of the post-modern society. J Psychol Psychother Res. 2023;10:32–50. https://​doi.​org/​10.​12974/​2313-1047.​2023.​10.​04.Crossref


	8.
Orsolini L, Yılmaz-Karaman IG, Longo G, Bellagamba S, Kato TA, Volpe U. Sex-differences in hikikomori traits as predictors of problematic internet use in Italian university students. J Psychiatr Res. 2022;155:211–8. https://​doi.​org/​10.​1016/​j.​jpsychires.​2022.​08.​015.Crossref


	9.
Saito T. Shakaiteki Hikikomori-Owaranai Shishunki Social withdrawal: a never-ending adolescence. Tokyo: PHP Shinsho; 1998.


	10.
Teo AR, Nelson S, Strange W, Kubo H, Katsuki R, Kurahara KS, Kato TA. Social withdrawal in major depressive disorder: a case-control study of hikikomori in japan. J Affect Disord. 2020;274:1142–6. https://​doi.​org/​10.​1016/​j.​jad.​2020.​06.​011.Crossref


	11.
Malagón-Amor Á, Martín-López LM, Córcoles D, González A, Bellsolà M, Teo AR, Bulbena A, Pérez V, Bergé D. Family features of social withdrawal syndrome (Hikikomori). Front Psychiatry. 2020;11:138.Crossref


	12.
Imai H, Takamatsu T, Mitsuya H, Yoshizawa H, Mitsuya H, Furukawa TA. The characteristics and social functioning of pathological social withdrawal, “Hikikomori,” in a secondary care setting: a one-year cohort study. BMC Psychiatry. 2020;20(1):352. https://​doi.​org/​10.​1186/​s12888-020-02660-7.Crossref


	13.
Hamasaki Y, Pionnié-Dax N, Dorard G, Tajan N, Hikida T. Identifying social withdrawal (Hikikomori) factors in adolescents: understanding the Hikikomori spectrum. Child Psychiatry Hum Dev. 2021;52(5):808–17. https://​doi.​org/​10.​1007/​s10578-020-01064-8.Crossref


	14.
Nonaka S, Takeda T, Sakai M. Who are hikikomori? Demographic and clinical features of hikikomori (prolonged social withdrawal): a systematic review. Aust N Z J Psychiatry. 2022;56(12):1542–54. https://​doi.​org/​10.​1177/​0004867422108591​7.Crossref


	15.
Masi G, Berloffa S, Milone A, Brovedani P. Social withdrawal and gender differences: clinical phenotypes and biological bases. J Neurosci Res. 2023;101(5):751–63. https://​doi.​org/​10.​1002/​jnr.​24802.Crossref


	16.
Ranieri F, Andreoli M, Bellagamba E, Franchi E, Mancini F, Pitti L, et al. Extreme social withdrawal in early adolescence: epidemiological data on Italian hikikomori. Eur Psychiatry. 2015;30:1199. https://​doi.​org/​10.​1016/​S0924-9338(15)30942-1.Crossref


	17.
Yong R, Nomura K. Hikikomori is most associated with interpersonal relationships, followed by suicide risks: a secondary analysis of a national cross-sectional study. Front Psychiatry. 2019;10:247. https://​doi.​org/​10.​3389/​fpsyt.​2019.​00247.Crossref


	18.
Santona A, Lionetti F, Tognasso G, Fusco C, Maccagnano G, Barreca D, Gorla L. Sensitivity and attachment in an italian sample of hikikomori adolescents and young adults. Int J Environ Res Public Health. 2013;20(12):6148. https://​doi.​org/​10.​3390/​ijerph20126148.Crossref


	19.
Ari H, Mari ST. Suicide motives and protective factors—contributions from a hikikomori discussion board. Issues Ment Health Nurs. 2021;42(5):417–29. https://​doi.​org/​10.​1080/​01612840.​2020.​1817209.Crossref


	20.
Rihmer Z, Akiskal KK, Rihmer A, Akiskal HS. Current research on affective temperaments. Curr Opin Psychiatry. 2010;23(1):12–8. https://​doi.​org/​10.​1097/​YCO.​0b013e32833299d4​.Crossref


	21.
Akiskal HS. The temperamental foundations of affective disorders. In: Mundt C, Freeman HL, Hahlweg K, Fiedler P, editors. Interpersonal factors in the origin and course of affective disorders. London: Gaskell; 1996.


	22.
Von Zerssen D, Akiskal HS. Personality factors in affective disorders: historical developments and current issues with special reference to the concepts of temperament and character. J Affect Disord. 1998;51:1–5.


	23.
Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med. 2001;16:606–13. https://​doi.​org/​10.​1046/​j.​1525-1497.​2001.​016009606.​x.Crossref


	24.
Levis B, Benedetti A, Thombs BD. Accuracy of patient health questionnaire-9 (PHQ-9) for screening to detect major depression: individual participant data meta-analysis. BMJ Clin Res. 2019;365:l1476. https://​doi.​org/​10.​1136/​bmj.​l1476.Crossref


	25.
Costantini L, Pasquarella C, Odone A, et al. Screening for depression in primary care with patient health questionnaire-9 (PHQ-9): a systematic review. J Affect Disord. 2021;279:473–83. https://​doi.​org/​10.​1016/​j.​jad.​2020.​09.​131.Crossref


	26.
Spitzer RL, Kroenke K, Williams JB, Löwe B. A brief measure for assessing generalized anxiety disorder: the GAD-7. Arch Intern Med. 2006;166(10):1092–7. https://​doi.​org/​10.​1001/​archinte.​166.​10.​1092.Crossref


	27.
Teo AR, Chen JI, Kubo H, Katsuki R, Sato-Kasai M, Shimokawa N, Hayakawa K, Kato TA. Development and validation of the 25-item Hikikomori questionnaire (HQ-25). Psychiatry Clin Neurosci. 2018;72(10):780–8. https://​doi.​org/​10.​1111/​pcn.​12691.Crossref


	28.
Fino E, Iliceto P, Carcione A, Giovani E, Candilera G. Validation of the Italian version of the 25-item Hikikomori questionnaire (HQ-25-I). J Clin Psychol. 2023;79(1):210–27. https://​doi.​org/​10.​1002/​jclp.​23404.Crossref


	29.
Fico G, Luciano M, Sampogna G, Zinno F, Steardo L Jr, Perugi G, Pompili M, Tortorella A, Volpe U, Fiorillo A, Maj M. Validation of the brief TEMPS-M temperament questionnaire in a clinical Italian sample of bipolar and cyclothymic patients. J Affect Disord. 2020;260:458–62. https://​doi.​org/​10.​1016/​j.​jad.​2019.​09.​034.Crossref


	30.
Akiskal HS, Placidi GF, Maremmani I, Signoretta S, Liguori A, Gervasi R, Mallya G, Puzantian VR. TEMPS-I: delineating the most discriminant traits of the cyclothymic, depressive, hyperthymic and irritable temperaments in a nonpatient population. J Affect Disord. 1998;51:7–19. https://​doi.​org/​10.​1016/​S0165-0327(98)00152-9.Crossref


	31.
Akiskal HS, Akiskal KK, Haykal RF, Manning JS, Connor PD. TEMPS-A: progress towards validation of a self-rated clinical version of the temperament evaluation of the Memphis, Pisa, Paris, and San Diego autoquestionnaire. J Affect Disord. 2005;85:3–16. https://​doi.​org/​10.​1016/​j.​jad.​2004.​12.​001.Crossref


	32.
Elias LR, Kohler CA, Stubbs B, Maciel BR, Cavalcante LM, Vale AMO, Gonda X, Quevedo J, Hyphantis TN, Soares JC, Vieta E, Carvalho AF. Measuring affective temperaments: a systematic review of validation studies of the temperament evaluation in Memphis Pisa and San Diego (TEMPS) instruments. J Affect Disord. 2017;212:25–37. https://​doi.​org/​10.​1016/​j.​jad.​2017.​01.​023.Crossref


	33.
Craparo G, Faraci P, Gori A, Hunter JA, Hunter A, Pileggi V, Costanzo G, Lazzaro A, Eastwood JD. Validation of the Italian version of the multidimensional state boredom scale (MSBS) Clin. Neuropsychiatry. 2017;14:173–82.


	34.
Kato TA, Shinfuku N, Tateno M. Internet society, internet addiction, and pathological social withdrawal: the chicken and egg dilemma for internet addiction and hikikomori. Curr Opin Psychiatry. 2020;33(3):264–70. https://​doi.​org/​10.​1097/​YCO.​0000000000000601​.Crossref


	35.
Amendola S, Presaghi F, Teo AR, Cerutti R. Psychometric properties of the italian version of the 25-item Hikikomori questionnaire. Int J Environ Res Public Health. 2022;19(20):13552. https://​doi.​org/​10.​3390/​ijerph192013552.Crossref


	36.
Amendola S, Presaghi F, Teo AR, Cerutti R. Psychometric properties of the Italian version of the 25-item hikikomori questionnaire for adolescents. Int J Environ Res Public Health. 2022;19(16):10408. https://​doi.​org/​10.​3390/​ijerph191610408.Crossref


	37.
Gazelle H. Two models of the development of social withdrawal and social anxiety in childhood and adolescence: progress and blind spots. Children. 2022;9(5):734. https://​doi.​org/​10.​3390/​children9050734.Crossref


	38.
Muris P, Ollendick TH. Contemporary hermits: a developmental psychopathology account of extreme social withdrawal (Hikikomori) in young people. Clin Child Fam Psychol Rev. 2023;26(2):459–81. https://​doi.​org/​10.​1007/​s10567-023-00425-8.Crossref


	39.
Akiskal HS, Djenderedjian AH, Rosenthal RH, Khani MK. Cyclothymic disorder: validating criteria for inclusion in the bipolar affective group. Am J Psychiatry. 1977;134:1227–33.Crossref


	40.
Akiskal KK, Akiskal HS. The theoretical underpinnings of affective temperaments: implications for evolutionary foundations of bipolar disorder and human nature. J Affect Disorders. 2005;85:231–9.Crossref


	41.
Eastwood JD, Frischen A, Fenske MJ, Smilek D. The unengaged mind. Perspect Psychol Sci. 2012;7(5):482–95. https://​doi.​org/​10.​1177/​1745691612456044​.Crossref


	42.
Westgate EC, Wilson TD. Boring thoughts and bored minds: the MAC model of boredom and cognitive engagement. Psychol Rev. 2018;125(5):689–713. https://​doi.​org/​10.​1037/​rev0000097.Crossref


	43.
Mikulas WL, Vodanovich SJ. The essence of boredom. The Psychol Record. 1993;43(1):3.


	44.
Pompili M, Innamorati M, Gonda X, Erbuto D, Forte A, Ricci F, Lester D, Akiskal HS, Vázquez GH, Rihmer Z, Amore M, Girardi P. Characterization of patients with mood disorders for their prevalent temperament and level of hopelessness. J Affect Disord. 2014;166:285–91. https://​doi.​org/​10.​1016/​j.​jad.​2014.​05.​018.Crossref




Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/images/12991_2024_496_Fig3_HTML.png
Irritable Affective
Temperament

Anxious Affective
Temperament

Hikikomori

Depressive Affective
Temperament

0.502

Depression





OEBPS/navigation.xhtml

    
      Contents


      
        		Predominant affective temperaments in depressive patients with severe social withdrawal


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/12991_2024_496_Fig2_HTML.png
0.564

Hikikomori

Depression

-0.266

Hyperthymic
Affective
Temperament






OEBPS/images/12991_2024_496_Fig1_HTML.png
Hikikomori is a form of pathological social withdrawal or social isolation whose essential feature is
physical isolation in one’s home.
The person must meet the following criteria:

1. Marked social isolation in one’s home.

2. Duration of continuous social isolation for at least 6 months.

3. Significant functional impairment or distress associated with social isolation.

Individuals who occasionally leave their home (2-3 days/week), rarely leave their home (1 day/week or
less), and rarely leave a single room may be characterized as mild, moderate, and severe, respectively.
Individuals who leave their home frequently (4 or more days/week), by definition, do not meet criteria
for hikikomori. The estimated continuous duration of social withdrawal should be noted (e.g., 8 months).
Individuals with a duration of continuous social withdrawal of at least 3 (but not 6) months should be
noted as pre-hikikomori. The age at onset is typically during adolescence or early adulthood. However,
onset after the third decade is not rare, and homemakers and elderly who meet the above criteria can also
be considered.

The following specifiers are not mandatory criteria; however, they may be useful for additional
characterization of hikikomori:

A. With lack of social participation. The individual occasionally (2-3 days/week) or rarely (1
day/week or less) participates in activities, such as attending school, going to a workplace, or
going to medical appointments. This specifier would likely apply to hikikomori who are also not
in education, employment, or training (i.e., ‘NEET”).

B. With lack of in-person social interaction. The individual occasionally (2-3 days/week) or rarely
(1 day/week or less) has meaningful in-person social interactions (conversations) with people
outside home. In severe cases, the individual rarely has in-person social interaction even with
cohabitating people, such as family members. This specifier would likely apply to individuals
with hikikomori who have social interactions that primarily occur via digital communication
technologies (e.g., social media, online gaming).

C. Indirect communication. Due to the proliferation of the Internet in modern society, ‘indirect’
communication via web-based or other technologies is increasingly common. Thus, such indirect
communication should be assessed in accordance with direct communication. Some cases have
daily bidirectional indirect communication via online tools such as social networking services
and/or online games.

D. With loneliness. The individual endorses feeling lonely. The presence of loneliness tends to be
more common as the length of hikikomori increases.

E. With a co-occurring condition. Hikikomori may co-occur with numerous psychiatric disorders,
such as avoidant personality disorder (e.g., isolation due to fears of criticism or rejection), social
anxiety disorder (e.g., avoidance of social situations because of fear of embarrassment), major
depressive disorder (e.g., avoidance of social situations as a reflection of neurovegetative
symptoms), autism spectrum disorder (deficits in social interactions and communication), or
schizophrenia (e.g., isolation due to positive and negative symptoms of psychosis).

F. Age at onset. In many cases, the age at onset is adolescence and early adulthood; however, cases
with onset after the third decade are not rare.

G. Family pattern and dynamics. Socioeconomic status and parenting styles may influence the
development of hikikomori. For instance, overprotective parenting and/or absence of paternal
involvement are suggested to be linked to the occurrence of this phenomenon.

H. Cultural background. Pathological social withdrawal was originally characterized and described
in Japan and more recently has been identified in other countries, especially in East Asia and
Europe. Sociocultural situations may influence this condition.

I. Intervention. Even though no evidence-based interventions have been established,
pharmacotherapy (if the individuals are comorbid with psychiatric disorders), a variety of
psychotherapy, social work, and family approach have been provided. Precision (individualized)
approach is recommended based on the above assessments.
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