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Aim: The present study examined the relationship between addiction and hikikomori (extreme social withdrawal) symptoms.

Method: A group of clinically referred addiction patients (n = 31) and a group of age- and gender-matched non-clinical controls (n = 34) completed a self-report scale for measuring hikikomori symptoms (the Hikikomori Questionnaire-25) along with some other questionnaires assessing substance use (frequency and severity) and quality of life.

Results: The results showed that addiction patients displayed significantly higher levels of hikikomori symptoms than the non-clinical control (Cohen's d = 3.41); 87.1% even showed such a high score that they were identified as being at risk for the hikikomori syndrome (vs. only 2.9% in the non-clinical control group). Correlational analyses revealed that within the addiction group, the severity of the substance use problem (as quantified by an index of craving) correlated positively with the level of hikikomori symptoms and negatively with quality of life. In other words, the more severe the addiction, the more extreme the social withdrawal tendencies and the lower the quality of life.

Conclusion: Altogether, the findings provide further support for the marked social impairments of people with substance use problems and underline that this should be an important target of intervention.
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Introduction

Substance use disorders refer to a cluster of behavioral, cognitive, and physiological symptoms that are associated with the continued and heavy use of a substance despite experiencing substance-related problems that cause significant interference in daily life (1, 2). Frequently abused substances are alcohol, cannabis, stimulants, opioids, and cocaine (3), and the repeated use of all of these cause changes in the brain chemistry that are associated with the typical addiction-related phenomena of withdrawal, tolerance, dependency, craving, and relapse (4). With 12-month prevalence rates of 12% for alcohol use disorder and 2–3% for the abuse of other illicit drugs, it can be concluded that this type of problem belongs to the more common mental health problems (5). Although the aforementioned figures are based on samples of adults in the United States, there is evidence indicating that substance use disorders are also highly prevalent in other parts of the world (6).

Social problems are an important concomitant of substance use disorders. This is reflected in some of the diagnostic criteria, which refer to the detrimental consequences of the recurrent use of alcohol and drugs, such as a failure to fulfill the obligatory roles related to work or school, becoming entangled in interpersonal problems, and giving up social and recreational activities (1). For example, in a sample of 204 addicted patients who visited a drug rehabilitation center, Poudel et al. (7) found low levels of social competence in combination with high levels of difficulties in personal relationships with family members, colleagues, and peers. Moreover, it was noted that more severe substance abuse (e.g., using a substance many times per day and polydrug use) was associated with more prominent social problems. Meanwhile, it is good to keep in mind that social problems are not only a consequence of substance abuse but might also act as an antecedent facilitating the intake of alcohol and illicit drugs. In a systematic review relying on experimental and neurobiological data obtained in animal studies, Pomrenze et al. (8) summarized evidence for a bidirectional relationship. These scholars described a model in which, on the one hand, addiction promotes social difficulties and ultimately results in social isolation, and on the other hand, the stress associated with being socially isolated enhances the (continued) use of substances (9).

Hikikomori is a severe form of social withdrawal that has been originally described as a Japanese culture-bound syndrome (10), but that is also increasingly seen in other parts of the world (11). In its extreme, people with hikikomori seclude themselves most of the time in their homes for a period of minimum 6 months, are no longer engaged in education or work, and as such refrain from participation in society (12). A previous research study has indicated that hikikomori is more prevalent in persons with mental disorders including depressive disorder, social anxiety disorder, schizophrenia, and autism spectrum disorder (10, 12, 13). Furthermore, within the context of addiction, hikikomori has been predominantly linked to internet addiction, with several studies indicating that high levels of extreme social withdrawal are associated with heightened levels of problematic internet use (14–17). However, so far, only a few studies have been conducted on the relationship between substance use disorder and (extreme) social withdrawal.

In an interesting qualitative study by Tam et al. (18), 30 former drug addicts were subjected to an in-depth interview on their drug use history. Five subsequent stages of drug taking were discerned, beginning with the passive use of drugs for the social recognition of peers (stage 1) and the active use of substances to solidify relationships within the social network (stage 2), developing into a pattern of regular, habit-like abuse (stage 3), that is followed by persistent abuse of drugs characterized by social distrust and alienation (stage 4), and ultimately complete social withdrawal due to the devastating physiological and psychological damages of the prolonged drug use (stage 5). In other words, substance use problems can be perceived as a social deterioration process that starts as a prosocial phenomenon and ends as a state of “hidden drug abuse” in social isolation. In another investigation, Jeffers et al. (19) evaluated the effects of the COVID-19 pandemic on homeless people with pre-existing mental illness and substance use disorder by interviewing healthcare providers. The healthcare providers noted that the pandemic significantly increased the social isolation of their clients and that this in turn had increased the use of substances or prompted relapse in those who had been abstinent from alcohol and drugs. A final study by Chauliac et al. (20) investigated the clinical characteristics of 66 patients aged 18 to 34 years who displayed clear signs of extreme social withdrawal, which could be seen as cases of ‘hikikomori.' The results indicated that in addition to the more common psychiatric problems (i.e., affective, psychotic, and neurodevelopmental disorders), substance use problems were also quite common: 42 and 17% of these socially withdrawn individuals used cannabis and alcohol on a regular basis, respectively.

Altogether, the empirical evidence for the relation between substance use problems and (extreme) social withdrawal is still sparse. The purpose of the present study was to further examine the link between addiction problems and hikikomori symptoms. A case–control design was employed in which a group of patients who had been referred to an addiction clinic were compared with a group of age- and gender-matched non-clinical controls with regard to their scores on a self-report scale for measuring hikikomori symptoms (the Hikikomori Questionnaire-25) (21). We also administered a quality of life measure, as a previous research study has shown that both substance use problems (22, 23) and hikikomori (24, 25) are associated with lower levels of wellbeing. It was hypothesized that (1) the group of patients with addiction problems would display higher levels of hikikomori symptoms than the group of non-clinical controls, (2) the group of addiction patients would exhibit lower levels of quality of life than the non-clinical controls, and (3) there would be positive correlations between indices of addiction severity and hikikomori symptoms (only in the addiction group) and negative correlations between addiction severity and quality of life (only in the addiction group) and between hikikomori symptoms and quality of life (in both the addiction and the non-clinical control group).



Method


Participants and procedure

Patients of Changes GGZ in Weert, a specialized clinic for people with addiction problems, were approached by the second author (VvdP) with the request whether they would be willing to participate in a survey study on ‘addiction problems, social withdrawal, and quality of life' during the first 3 weeks of their admission. Those who were willing to participate received a link to Qualtrix, an online survey platform. The link first guided them to an information letter describing the goal and procedure of the study, which was followed by an informed consent form. After giving their consent, participants were guided to the survey, which consisted of some basic demographic questions (i.e., age and gender) and three standardized questionnaires assessing the person's substance use (problems), hikikomori symptoms, and quality of life (see below: Assessment). Thirty-one addiction patients were recruited in this way and completed the survey: 19 (61.3%) were men and 12 (38.7%) were women (a gender distribution which is in keeping with what has been found in previous research) (26), and their mean age was 33.54 years (SD = 11.61), with a range of 19–62 years.

The control participants were recruited in the social network of the second author (VvdP) by means of a snowball method. The aim was to find at least one non-addicted control participant with (about) the same age and gender for each addiction patient. The procedure was similar to that used in the addiction clinic: potential participants were approached in person and after indicating their willingness to participate, they were provided with the Qualtrix link so that they could complete the survey. Eventually, 34 non-addicted control participants, 20 men (58.8%) and 14 women (41.2%) with a mean age of 33.18 years (SD = 11.72, range: 19–62 years) filled in the set of questionnaires. A t-test and chi-square test confirmed that the addiction and the non-clinical control groups were highly comparable with regard to age [t(63) = 0.26, p = 0.80] and gender [χ2(1) = 0.04, p = 0.84].

It is important to note that none of the participants (i.e., patients and controls) who were approached for this study refused to participate or dropped out/had to be discarded (because they did not finish the survey or provided incomplete responses): this implies that the addiction patients recruited at Changes GGZ were a good representation of the population referred to this clinical facility and that there was no indication for a non-response bias in the control group (e.g., non-clinical participants with drug or social withdrawal problems refusing to participate in the study).

The study was officially approved by the Ethical Research Committee of Psychology and Neuroscience at Maastricht University, the Netherlands, as part of the research line entitled ‘The developmental psychopathology of hikikomori' that was developed by the first author (PM; reference code ERCPN-OZL_262_03_01_2023).



Assessment

Measurement in the Addictions for Triage and Evaluation (MATE 2.1) (27). The MATE 2.1 is a questionnaire that can be used to assess the person's use of psychoactive substances, including alcohol, cannabis, opioids, cocaine, stimulants, XTC, and sedatives. For each substance, the person has to indicate the number of days of use in the past 30 days, the amount used on a typical day of use, and the total number of years of regular use. Polydrug use is also measured as the number of drugs used by a person at least once per month. Furthermore, the person also indicates the primary problem substance (i.e., the substance that is considered as causing the most problems). For the primary problem substance, five items are completed that measure the level of craving during the past 7 days: (1) How much of your time—when you are not using—is occupied by ideas, thoughts, impulses, or images related to using? (0 = none, 4 = more than 8 h a day); (2) How frequently do these thoughts occur? (0 = never, 4 = these thoughts are too numerous to count, and an hour rarely passes without several thoughts occurring); (3) How much distress or disturbance do these ideas, thoughts, impulses, or images related to using cause you—when you are not using? (0 = none, 4 = extreme, nearly constant, and disabling distress; (4) How much of an effort do you make to resist these thoughts or try to disregard or turn your attention away from these thoughts as they enter your mind—when you are not using? (0 = my thoughts are so minimal I don't need to actively resist them/if I do have thoughts, I always make the effort to resist them, 4 = I completely and willingly give in to all such thoughts); and (5) How strong is the drive to use [substance]? (0 = no drive to use, 4 = the drive to use is completely involuntary and overpowering). A total craving score can be obtained by summing the scores on these five items (range 0–20), with higher scores indicating higher levels of desire for the primary problem substance. Finally, MATE 2.1 measures the severity of difficulties associated with substance use in the interpersonal domain (5 items, i.e., intimate relationships, parent–child relationships, friends and family relationships, formal relationships, and other relationships) and other life areas (6 items; i.e., work/school, economic self-sufficiency, recreation activities, religious/spiritual activities, a place to live, and household tasks) by means of a 4-point Likert scale with 0 = none/not applicable and 4 = very severe. The MATE 2.1 has been demonstrated to be a reliable and valid scale for measuring addictive behavior, craving, and associated problems (28, 29). In this study, the Cronbach's alphas of the MATE 2.1 craving score and the associated problem scales ranged between 0.63 to 0.89 for addiction patients and between 0.37 (problems in other life areas) and 0.78 (craving) for non-clinical control participants.

The 25-item Hikikomori Questionnaire (HQ-25) (21) has been developed to measure the intensity of social withdrawal symptoms during the past 6 months. Items have to be rated on a 5-point Likert scale with 0 = strongly disagree and 4 = strongly agree. In addition to a total score (range 0–100), three factors have been consistently identified, namely, socialization problems (e.g., “I stay away from other people” or “I feel uncomfortable around other people”), isolation (e.g., “I shut myself in my room” or “I have little contact with other people talking, writing, and so on”), and lack of emotional support [e.g., “There really is not anyone with whom I can discuss matters of importance” or “I can share my personal thoughts with several people” (reversed item)]. The reliability of the HQ-25 is excellent, and this was also true in the current study: Cronbach's alphas for the total score were 0.96 in addiction patients and 0.89 in non-clinical control participants, and internal consistency coefficients ranged between 0.67 and 0.94 for the three subscales. Furthermore, there is evidence for the validity of the measure; that is, the scale was found to correlate in the predicted way with measures of loneliness, social support, and mental health problems, and differentiated well between people with a hikikomori vs. a “normal” lifestyle (21, 30, 31).

The short version of the Mental Health Quality of Life questionnaire (MHQoL) (32) is a 7-item self-report scale measuring people's quality of life in the domains of self-image, independence, mood, relationships, daily activities, physical health, and future. Each item has four response levels, with 0 indicating “very dissatisfied” and 3 indicating “very satisfied.” Thus, MHQoL total scores vary from 0 to 21, with higher scores reflecting a better quality of life. One additional item assesses the self-rated overall psychological wellbeing using an 11-point scale ranging from 0 (“worst imaginable psychological wellbeing”) to 10 (“best imaginable psychological wellbeing”). The psychometric properties have been investigated in a mixed sample of 479 mental health patients and 110 members of the general population (33). Results indicated that the scale has excellent internal consistency (Cronbach's α = 0.85) and test–retest reliability (r = 0.85), and good convergent (i.e., substantial positive correlations with alternative quality of life measures), divergent (i.e., substantial negative correlation with psychopathology index), and discriminant validity (i.e., satisfactory discrimination between patients and non-patients). In the present study, the total MHQoL score had a Cronbach's alpha of 0.90 in addiction patients and 0.82 in non-clinical control participants.



Statistical analyses

The Statistical Package for the Social Sciences was used to obtain descriptive statistics and Cronbach's alphas of various questionnaires. To compare the addiction and non-clinical control groups on various dependent variables, Mann–Whitney U-tests (for the non-normally distributed MATE 2.1 “use of psychoactive substances” data), independent sample t-tests (for the other more continuous questionnaire scores), and crosstabs chi-square tests (in case of categorical data) were used. Furthermore, correlations were computed within the groups of addiction patients and non-clinical control participants to study relations among addiction severity indices, hikikomori symptoms, and quality of life scores.




Results


Clinical characteristics of addiction patients

Table 1 displays an overview of the primary problem substance as reported on the MATE 2.1 by the 31 addiction patients. As can be seen, alcohol (n = 8, 25.8%) and cocaine (n = 7, 22.6%) were reported as the main substances of abuse, followed by cannabis, ketamine, and speed (n's between 3 and 5, 9.7–16.1%) and, finally, tranquilizer, methadone, and GHB, which were less frequently used (n = 1, 3.2%).


TABLE 1 Primary problem substance (i.e., the substance that is considered as causing the most problems) as indicated on the MATE 2.1 by the addiction patients (N = 31).

[image: Table 1]

As predicted, the addiction patients generally indicated that they had used various types of substances more frequently during the past month, used greater amounts of the substances on a typical day of use, and had used these substances for a greater number of years as compared to the non-clinical control participants, although—due to the low frequency of use of some substances—not all differences were statistically significant (see upper panel of Table 2). Most importantly, significant between-group differences were noted on the MATE 2.1 severity indexes; that is, addiction patients displayed significantly higher levels of craving for the substance [t(47.42) = 17.57, p < 0.001, Cohen's d = 4.42] as well as higher levels of substance use-associated social [t(33.95) = 16.93, p < 0.001, d = 4.29] and non-social problems [t(35.17) = 13.86, p < 0.001, d = 3.50] as compared to non-clinical controls.


TABLE 2 Descriptive statistics (means and standard deviations) of various measures in addiction patients and non-clinical controls.

[image: Table 2]

As an indicator of the severity of the addiction, it was found that 26 patients (83.9%) displayed a craving score of 12 or higher on the MATE 2.1 (27), which is indicative of clinically problematic substance use [none of the participants, i.e., 0.0% in the control group met this criterion; χ2(1) = 47.53, p < 0.001]. In a similar vein, polydrug use was clearly more present in the addiction patients: 90.3% of them used more than one drug at least once per month, whereas this percentage was only 29.4% in the control group [χ2(1) = 24.77, p < 0.001].



Hikikomori symptoms in addiction patients vs. non-clinical controls

An independent sample t-test was conducted to compare the HQ-25 scores of the addiction patients and non-clinical controls. The results indicated that the addiction patients displayed statistically significantly higher levels of hikikomori symptoms than the control participants, and this difference was not only found on the HQ-25 total score [t(42.62) = 13.56, p < 0.001, d = 3.41] but also on the three subscales of socialization problems [t(46.10) = 12.64, p < 0.001, d = 3.18], isolation [t(40.28) = 12.75, p < 0.001, d = 3.21], and lack of social support [t(52.36) = 11.30, p < 0.001, d = 2.83] (see lower panel of Table 2). Using Teo et al.'s (21) cutoff score of 42 to identify individuals at risk for hikikomori syndrome, it was found that 27 addiction patients (87.1%) showed this type of extreme social withdrawal vs. only one participant in the non-clinical control group (2.9%) [χ2(1) = 46.83, p < 0.001] (see Figure 1).


[image: Figure 1]
FIGURE 1
 Percentages of participants in both groups reporting severe hikikomori symptoms. n = 31 for addiction patients and n = 34 for non-clinical controls. HQ-25 = 25-item Hikikomori Questionnaire. The used cutoff score was 42 (21).


Additional analyses were conducted within the addiction group to explore differences in hikikomori symptom scores between patients who indicated abuse of a legal substance (i.e., alcohol and cannabis; n = 13) and patients who indicated abuse of an illegal substance (i.e., cocaine, ketamine, speed, tranquilizer, methadone, and GHB; n = 18) as their main problem. Independent samples t-tests did not reveal any significant differences between the legal and illegal abuse groups [e.g., HQ-25 total scores being 73.62, SD = 18.25 vs. 69.56, SD = 22.83, respectively; t(29) = 0.53, p = 0.60].



Quality of life in addiction patients vs. non-clinical controls

A comparison of the MHQoL scores of both groups showed that addiction patients reported statistically significant lower levels of quality of life and overall psychological wellbeing as compared to the non-clinical control participants [t(63) = 13.27, p < 0.001, d = 3.27 and t(63) = 13.81, p < 0.001, d = 3.42, respectively] (see lower panel of Table 2).



Correlations among addiction severity, hikikomori symptoms, and quality of life

Table 3 shows the correlations between MATE 2.1 addiction severity indices, MHQoL, and HQ-25 scores as computed for addiction patients and non-clinical controls separately. As can be seen, in the group of addiction patients, statistically significant positive correlations were found between MATE 2.1 craving and substance-related social and non-social problems scales on the one hand and various hikikomori symptoms scores were noted (r's between 0.51 and 0.67, p's <0.01), whereas significant negative correlations were documented between addiction severity and quality of life (r's between −0.47 and −0.69, p's <0.01) and between hikikomori symptoms and quality of life scores (r's between −0.58 and −0.87, p's <0.01). Polydrug use, which could be seen as another indicator of addiction severity, was significantly correlated with MATE 2.1 social problems (r = −0.48, p < 0.01). However, correlations between polydrug use and hikikomori symptoms and quality of life scores did not attain statistical significance.


TABLE 3 Correlations between scores on various questionnaires computed separately for addition patients (below the diagonal) and non-clinical control (above the diagonal).
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To explore whether the social problems of the addiction patients reflected ‘true' hikikomori symptoms or were mainly due to the abuse of drugs, a partial correlation was computed between addiction severity as measured by the MATE 2.1 craving score and the HQ-25 total score, while controlling for MATE 2.1 social problems. A statistically significant positive (partial) correlation of 0.45 (p < 0.01) was found, which suggests that the extreme social withdrawal tendencies as reported by the addiction patients were not merely reflecting social difficulties caused by the use of addictive substances.

In the control participants, addiction severity indices were less clearly related to hikikomori symptoms and quality of life scores probably due to predominantly low scores and low variability on the MATE 2.1 in this non-clinical group. Nevertheless, the few significant correlations that were found appeared to be in the predicted direction; that is (non-clinical), craving was positively correlated with the HQ-25 total score (r = 0.39, p < 0.05), and in particular, the subscale ‘isolation' (r = 0.37, p < 0.05), while substance use-related social problems were positively associated with the subscale ‘lack of social support' (r = 0.42, p < 0.05). Furthermore, even in these non-clinical participants, the level of hikikomori symptoms was negatively associated with quality of life scores, especially with the MHQoL total score (r's between −0.38 and −0.51, p's <0.05).




Discussion

The present study examined the relationship between addiction and hikikomori by using a case–control design: a survey was administered in a group of patients who had been referred to an addiction clinic and a group of age- and gender-matched non-clinical control participants. The patients abused a variety of substances, of which alcohol, cocaine, cannabis, ketamine, and speed were the most common. Scores on the MATE 2.1, a standardized measure of addiction, generally indicated that the addiction patients displayed higher frequencies of (poly)substance use than the non-clinical control participants and also that this use was associated with higher levels of craving and associated social and non-social problems. In absolute terms, the vast majority of the addiction patients (i.e., 83.9%) reported craving scores in the clinical range (27), which was not that surprising given that they were assessed during the first 3 weeks in the clinic when they still experienced significant physiological and/or emotional withdrawal symptoms. A comparison of the characteristics of the addiction patients included in this study with figures provided by the National Alcohol and Drugs Information System (describing 54,865 clients who were seeking help in 2021 for an addiction problem) (34) revealed that they were a good representation of the addiction population in the Netherlands.

Clear support was found for the hypothesis that the group of patients with addiction problems would display higher levels of hikikomori symptoms than the group of non-clinical controls. More specifically, addiction patients exhibited substantially higher scores on the total score of the HQ-25 as well as on all three of its subscales referring to socialization problems, isolation, and lack of emotional support than the non-clinical control participants. Furthermore, it was found that 87.1% of the addiction patients had a score of 42 or higher on the HQ-25, which is indicative of being at risk for prolonged and extreme social withdrawal (21). Because this was a correlational study, we cannot draw conclusions about the directionality of the observed relation between addiction and hikikomori. On the one hand, it may well be that addiction problems fuel withdrawal tendencies, which ultimately result in (extreme) social isolation (18) and feelings of loneliness (35), but on the other hand, it is also possible that the use of substances reflects a way of coping with the negative feelings associated with the lack of contact with other people (36). Meanwhile, it is good to keep in mind that there may be truth in both scenarios as some scholars have put forward that addicted individuals might be trapped in a vicious circle in which substance use, social withdrawal, and isolation mutually strengthen each other (8, 9).

One could argue that the use of some substances is difficult to reconcile with a picture of extreme social withdrawal as the total confinement to one's home would hinder the person from visiting locations where he/she can acquire the needed illicit drugs. A comparison of the hikikomori scores between patients who were mainly addicted to legal substances (alcohol and cannabis) and patients who predominantly abused illegal substances (various types of “hard drugs”) did not support this line of reasoning as no significant differences in HQ-25 scores were noted. Meanwhile, it should be borne in mind that it is currently quite easy to acquire alcohol and drugs, even without having to leave the house. In recent years, in particular, since the COVID-19 pandemic, we have seen the rise of online services, which makes it possible to order the delivery of all kinds of legal and illegal substances at home (37).

The addiction patients clearly displayed lower levels of quality of life than the non-clinical control participants. The patients reported an average score of 4.32 on the MHQoL, which is clearly lower than the cut-off score of 12 which is considered indicative of a poor quality of life (33). This was confirmed by the overall self-rating of their psychological wellbeing: the mean score of only 2.52 out of 10 demonstrated that the addicted patients indicated to experience very little positive emotions such as happiness and perceived their life as rather meaningless and purposeless. Altogether, these findings are in keeping with previous studies on the low quality of life of individuals with substance use problems (22, 23). Especially at the beginning of their clinical admission, addiction patients often experience a negative state that is characterized by abstinence-related physical symptoms and associated feelings of depression and hopelessness (38).

The correlational analysis that was conducted in both groups separately generally yielded the expected results. In the addiction group, the severity of the substance use problem—as quantified by the MATE 2.1 craving index—correlated positively with the level of hikikomori symptoms and negatively with quality of life. In other words, the more severe the addiction, the more extreme the social withdrawal tendencies and the lower the quality of life. Interestingly, the result of an additional analysis (in which we computed a correlation between craving and hikikomori scores while controlling for addiction-related social problems) indicated that the high extreme social withdrawal levels displayed by the addiction patients could not be fully attributed to the social problems arising from the substance abuse. This provides an indication that at least part of addiction patients truly display signs of the hikikomori syndrome. Notably, correlations between polydrug use and hikikomori symptoms/quality of life were non-significant. This was probably due to the rather liberal definition of polydrug use (i.e., use of multiple substances at least once per month), which made it a less valid index of addiction severity. In the non-clinical control group, correlations between substance use indicators and hikikomori symptoms/quality of life were either non-significant or considerably smaller than those noted in the addiction group, which is probably due to the fact that craving ratings were rather low in these non-addicted participants, implying that there was little variation in scores which is needed to find more substantial correlations.

In both addiction and the non-clinical control groups, significant negative correlations were noted between hikikomori symptoms and quality of life. Thus, the more the participants reported a tendency toward social withdrawal and isolation, the poorer they evaluated their quality of life and psychological health. This finding aligns well with the notion that human beings generally want to form and maintain stable interpersonal relationships (39) and that any frustration of this “need to belong” (whether “big” in the case of the addiction patients or “smaller” in the case of the non-clinical control participants) undermines people's general sense of wellbeing (40).

Apart from the cross-sectional design and the accompanying fact that no cause-effect conclusions can be drawn regarding the relation between addiction and hikikomori symptoms, the present study suffered from various other limitations. First, the clinical sample was relatively small and consisted of patients who were abusing a variety of substances and who were seeking treatment for their problems, all of which may have implications for the generalizability of the results. For example, the use of some substances might be associated with more severe social withdrawal effects than the use of other substances (41). Furthermore, social problems are an important determinant of the help-seeking behavior of addicted patients (42), and this might explain why so many of them exhibited clinically elevated hikikomori symptoms. Second, the non-clinical control group was matched on gender and age with the addiction group, but it remains unclear whether both groups were comparable with regard to other demographic (e.g., socioeconomic status) or clinical (e.g., social anxiety or attention-deficit/hyperactivity problems) characteristics that have been found to be significantly related to substance use problems (43–45). Third, the study solely relied on participants' self-report. There is evidence that self-reports on the frequency and severity of substance use are often biased (46) and that this is also true for addiction patients' reports of characteristics of their social network (47). Fourth, the study was conducted in the Netherlands, which is a country with a rather lenient policy regarding alcohol and drugs (e.g., the sale of cannabis is permitted and the possession of small amounts of drugs for personal use is tolerated). Obviously, many other countries have more stringent rules, and it seems important to study the effect of more strict drug policies on the relationship between addiction and hikikomori.

In conclusion, the present study found a clear relation between addiction and the tendency to extreme social withdrawal also known as hikikomori. Future longitudinal investigations should make an attempt to unravel the dynamic relationship between substance use problems and social withdrawal and loneliness. In the meantime, given the low quality of life levels associated with both addiction and hikikomori, interventions for substance use disorder should not only focus on alcohol and drug rehabilitation and the promotion of psychological resilience in addicted persons but also include components that aim to strengthen their social networks and help them out of their social isolation (48, 49).
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MATE 2.1 use of psychoactive Addiction Non-clinical Mann-Whitney Test (U)

substances patients controls

(n=31) (n=34)
Alcohol, number of days used per 30 days 10.45 (9.82) 5.74 (5.64) 397.5 0.09
Alcohol, amount on a day of use 7.74 (7.00) 3.68 (3.11) 362 <0.05
Alcohol, years of regular use 223 (6.37) 2.32 (4.00) 500 0.67
Cannabis, number of days used per 30 days 9.16 (12.53) 035 (1.10) 334 <001
Cannabis, amount on a day of use 0.87 (1.18) 0.06 (0.24) 343 0.001
Cannabis, years of regular use 1.97 (4.42) 0.00 (0.00) 391 <0.01
Opiates, number of days used per 30 days 1.03 (5.38) 0.00 (0.00) 476 0.07
Opiates, amount on a day of use 0.77 (3.61) 0.00 (0.00) 476 0.07
Opiates, years of regular use 0.10 (0.54) 0.00 (0.00) 510 03
Cocaine, number of days used per 30 days 5.71(8.49) 0.15(0.56) 334 0.001
Cocaine, amount on a day of use 0.71 (1.10) 0.03 (0.17) 351.5 0.001
Cocaine, years of regular use 1.06 (3.13) 0.00 (0.00) 425 <0.01
Stimulants, number of days used per 30 days 5.23(7.65) 0.03 (0.17) 298 <0.001
Stimulants, amount on a day of use 0.94 (1.12) 0.00 (0.00) 289 <0.001
Stimulants, years of regular use 0.39 (1.52) 0.00 (0.00) 476 0.07
MDMA/Ecstasy, number of days used per 30 days 0.90 (2.32) 0.15 (0.36) 490 0.46
MDMA/Ecstasy, amount on a day of use 0.42 (1.06) 0.12 (0.33) 479 0.32
MDMA/Ecstasy, years of regular use 0.39 (2.16) 0.00 (0.00) 510 0.3
Sedatives, number of days used per 30 days 439(9.16) 071 (2.88) 3685 <001
Sedatives, amount on a day of use 1.35 (3.68) 0.06 (0.24) 364 <0.01
Sedatives, years of regular use 0.32 (1.14) 0.12 (0.54) 5055 054
Other substances, number of days used per 30 days 261 (7.07) 0.00 (0.00) 408 <0.01
Other substances, amount on a day of use 1.03 (4.48) 0.00 (0.00) 425 <0.01
Other substances, years of regular use 0.45 (1.29) 0.00 (0.00) 442 <0.05
Polydrug use (# used at least once per month) 2.94(1.31) 132 (0.91) 151.5 <0.001
MATE 2.1 Severity of probl Independent samples test (t)
Level of craving for substance! 15.19 (3.77) 1.56 (2.20) 17.57 <0.001
Substance use-related social problems 14.10 (4.28) 0.65 (1.15) 16.93 <0.001
Substance use-related other problems 13.36 (4.72) 1.12 (1.45) 13.86 <0.001
MHQoL
Quality of life 432 (427) 16.59 (3.14) 13.27 <0.001
Overall psychological wellbeing 2,52 (1.57) 7.56 (1.37) 13.81 <0.001
HQ-25
Total score 71.26 (20.80) 1538 (10.15) 13.56 <0.001
Socialization problems 32.52 (9.83) 7.21 (5.49) 12.64 <0.001
Isolation 22,61 (7.43) 4.18 (3.25) 12.75 <0.001
Lack of emotional support 16.13 (5.00) 4.00 (3.42) 11.3 <0.001

MATE 2.1, Measurement in the Addictions for Triage and Evaluation, version 2.1. MDMA, Methylenedioxy-methamphetamine; MHQoL, Mental Health Quality of Life questionnaire. HQ-25
= 25-item Hikikomori Questionnaire. ' In addiction patients, craving scores were provided for the primary problem substance; in non-clinical controls, craving scores were obtained for the
substance most frequently used.
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MATE 2.1 severity of problem
(1) Level of craving for substance’ 027 024 —0.10 —0.02 0.39* 032 0.37* 0.29
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problems
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(5) Overall psychological wellbeing —0.53** —0.53** —0.64*** 0.80* —0.36* —0.35* —0.24 —0.28
HQ-25
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=31 foraddiction patients, n = 34 for clinical controls. MATE 2.1, Measurement in the Addictions for Triage and Evaluation, version 2.1; MHQoL, Mental Health Quality of Life questionnaire.
HQ-25 = 25-item Hikikomori Questionnaire. *** p < 0.001, ™ p < 0.01,* p < 0.05.
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